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gzpg;ghsh; ehafk; mtu;fspd; nra;jp

2007 Mk; Mz;L eilKiwapypUe;j cs;slf;fj;ij mbg;gilahff; nfhz;l
ghl tpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiyf; fy;tpg;
gug;Gf;fspd; vl;L tUl Row;rp Kiwahd> Gjpa Njrpakl;lg; ghltpjhdj;jpd;
Kjy; ghfj;jpid mwpKfg;gLj;jpaJ. Njrpa fy;tp Mizf;FOtpdhy; Kd;nkhopag;
gl;l Njrpa fy;tp ,yf;Ffis mbg;gil Nehf;fhff; nfhz;L> ,J nraw;gLj;jg;gl;l
Jld; nghJj; Nju;r;rpfis tpUj;jp nra;J te;jJ.

gy;NtWgl;l fy;tpahsu;fshy; Nkw;nfhs;sg;gl;l Ma;TfspdJk;> fUj;Jf;fspdJk;
nghUj;jg;ghl;Lld; gFj;jwpT thjj;jpid mbg;gilahff; nfhz;L ghltpjhdk;
eilKiwg;gLj;jg;gl;lJ.  mjd; njhlu;r;rpahfg; ghltpjhdr; Row;rpapd; ,uz;lhk;
ghfk; 2015 Mk; Mz;by; ,Ue;J fy;tp Kiwapy; mwpKfg;gLj;jg;gl;L tUfpd;wJ.

,e;jg; gFj;jwpTthj eilKiwapd; filepiyapypUe;J cau;epiy tiu
midj;Jg; ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsu;j;njLg;gjw;
fhf> fPopUe;J Nky;Nehf;fpa eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg;
gLfpwJ. xNu ghlj;jpd; cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk; ghtpg;g
jidf; Fiwg;gjw;fhfTk;> ghlj;jpd; Nehf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;> nraw;
gLj;jf;$bajhd khztu; ikag; ghltpjhdk; xd;iw cUthf;Fk; Nehf;fpYk;
fpilahd xUq;fpizg;ghdJ nraw;gl;L tUfpd;wJ.

Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis topg;gLj;Jtjw;F mtrpakhd
topfhl;Ljy;fis toq;Ftjw;fhfTk;> jq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy;
nghUj;jg;ghl;Lld; <LgLj;jpf; nfhs;tjw;fhfTk;> tFg;giw mstPLfisAk;
kjpg;gPLfisAk; nghUj;jkhfg; gad;gLj;jpf; nfhs;tjid Nehf;fkhff; nfhz;L
Gjpa Mrpupa topfhl;b E}y;fs; mwpKfg;gLj;jg;gLfpwJ. ,e;j topfhl;b E}y;fs;>
Mrpupaiu xU nghUj;jg;ghLila Mrpupauhf tFg;giwapy; nraw;gl itf;fpd;wJ.
,e;j topfhl;b E}y;fspD}lhf> Mrpupau;fs; jq;fs; khztu;fspd; Nju;r;rpfis
tsu;j;njLf;fj; Njitahd ju cs;sPLfisAk;> nraw;ghLfisAk; jhq;fshfNt
njupe;njLf;Fk; Rje;jpuj;jpidAk; ngw;Wf;nfhs;fpd;wdu;. tpje;Jiuf;fg;gl;l ghlg;
gug;Gf;fspd; ghupa Rikfs; ,y;yhnjhopf;fg;gLfpwJ. Mjyhy;> ,g;Gjpa Mrpupa
topfhl;b E}y;fs; KOg;gad;ghL cilaitahtjw;F> fy;tp ntspaPl;lhsu;fspdhy;
ntspaplg;gLk; tpje;Jiuf;fg;gl;l ghl E}y;fspd; cr;rg;gad;ghl;bidg; ngw;Wf;
nfhs;tJ mtrpakhfpd;wJ.

,g;Gjpa gFj;jwpTthj ghltpjhdj;jpdJk;> Gjpa Mrpupa topfhl;b E}y;fs;>
Gjpa ghlE}y;fspdJk; mbg;gilf; Fwpf;Nfhs;> khztu;fis Mrpupa ikaf;
fy;tpapypUe;J tpLtpj;J> nraw;ghLfSld; $ba khztu; ikaf;fy;tpapid
eilKiwg;gLj;jf;$ba fy;tp Kiwikapdhy;> g+Nfhs njhopy; re;ijfSf;Fj;
Njitahd Nju;r;rpfSk; jpwd;fSk; kpf;f kdpj tsj;jpid toq;ff;$ba
khztu;fspd; vz;zpf;ifapid tpUj;jp nra;af;$bajhapUj;jNyahFk;.

,e;jr; re;ju;g;gj;jpy; ,e;epWtfg; Nguitapd; mq;fj;jtu;fSf;Fk;> fy;tp mYty;fs;
rigapd; mq;fj;jtu;fSf;Fk;> ,t;thrpupau; topfhl;b E}y;fspd; cUthf;fj;jpw;Fg;
gq;fspg;Gr; nra;j tsthsu;fSf;Fk; kw;Wk; ,t;Taupa Nehf;fj;jpw;fhf
mu;g;gzpg;Gld; gzpahw;wpa midtUf;Fk; vdJ ed;wpfisAk; tho;j;Jf;fisAk;
njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp. jpUkjp. [ae;jp FzNrfu
gzpg;ghsu; ehafk;
Njrpa fy;tp epWtfk;
kfufk.
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gpujpg; gzpg;ghsu; ehafk; mtu;fspd; nra;jp

fle;j fhye;njhl;L fy;tpahdJ njhlu;e;J khw;wq;fSf;Fl;gl;L tUfpd;wJ.

mz;kpa  Afj;jpy; ,k;khw;wq;fshdit kpf Ntfkhf Vw;gl;ld. fw;wy; Kiwfisg;

Nghd;W njhopy;El;gf; fUtpfspd; ghtid kw;Wk; mwpTj; Njhw;wq;fs; njhlu;ghfTk;

fle;j ,U jrhg;jq;fspy; $basT kWkyu;r;rp Vw;gl;L tUtjidf; fhzf;$bajhf

,Uf;fpd;wJ. ,jw;fika> Njrpa fy;tp epWtfKk; 2017 Mk; Mz;Lf;Fupa fy;tp

kWrPuikg;gpw;fhf vz;zpylq;fhj nghUj;jkhd eltbf;iffis Nkw;nfhz;L

tUfpd;wJ. g+Nfhska uPjpahf Vw;gLk; khw;wq;fs; njhlu;ghfr; rpwe;j Kiwapy;

mwpe;J cs;ehl;Lj; Njitf;fika ,irTgLj;jp khztu; ikaf; fw;wy; -

fw;gpj;jy; Kiwia mbg;gilahff; nfhz;L Gjpa ghljpl;lk; jpl;lkplg;gl;L

ghlrhiy Kiwikapd; Kftu;fshfr; Nritahw;Wk; Mrpupau;fshfpa cq;fsplk;

,t;thrpupau; topfhl;bia xg;gilg;gjpy; ngUkfpo;r;rpailfpd;Nwd;.

,t;thwhd Gjpa topfhl;ly; MNyhridia cq;fSf;Fg; ngw;Wf; nfhLg;gjd;

Nehf;fk;> mjd; %yk; rpwe;j gq;fspg;igg; ngw;Wj; juKbAk; vd;w ek;gpf;ifahFk;.

,t;thwhd Mrpupau; topfhl;bahdJ tFg;giwf; fw;wy; - fw;gpj;jy; nranyhOq;fpd;

NghJ cq;fSf;Ff; ifnfhLf;Fk; vd;gjpy; vdf;F vt;tpj re;NjfKk; ,y;iy.

mNjNghd;W ,t;topfhl;bapd; Jiznfhz;L eilKiw uPjpahd tsq;fisAk;

gad;gLj;jp kpfTk; tpUj;jp nfhz;l tplag; gug;gpD}lhf tFg;giwapy; nraw;gLj;J

tjw;F cq;fSf;F KOikahd Rje;jpuKz;L.

cq;fSf;F toq;fg;gLk; ,t;thrpupau; topfhl;biar; rpwe;j Kiwapy; tpsq;fp>

kpfr; rpwe;j Mf;fg+u;tkhd khztu; r%fnkhd;iw cUthf;fp> ,yq;ifia

nghUshjhu kw;Wk; r%f uPjpapy; Kd;Ndw;wpr; nry;tjw;Fg; nghWg;Gld;

nraw;gLtPu;fs; vd ehd; ek;gpf;if nfhs;fpd;Nwd;.

,t;thrpupau; topfhl;bahdJ ,g;ghlj;JiwAld; njhlu;Gila Mrpupau;fs;>

tsthsu;fs; vd;Nghu;fspd; rpwe;j Kaw;rpapdhYk; mu;g;gzpg;gpdhYk; cUthf;fg;

gl;Ls;sJ.

fy;tpj; Jiwapd; mgptpUj;jpf;fhf ,f;fUj;ij kpf cau;e;jjhff; fUjp

mu;g;gzpg;Gld;  nraw;gl;l cq;fs; midtUf;Fk; vdJ kdkhu;e;j ed;wpfisj;

njuptpj;Jf; nfhs;fpd;Nwd;.

vk;. vg;. v];. gp. [atu;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopy;El;gg; gPlk;

Njrpa fy;tp epWtfk;.
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fiyj;jpl;lf; FO

MNyhridAk; mDkjpAk; : fy;tprhu; mYty;fs; rig

Njrpa fy;tp epWtfk;.

ghl ,izg;ghf;fk; : jpUkjp. v];.V. ,e;jpuh gj;kpdp ngNuuh

rpNu\;l tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

ghlj; jpl;l MNyhridf; FO:

jpU. Nf.Mu;. gj;krpup - gzpg;ghsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

jpUkjp. vk;.V. ,e;jpuh gj;kpdp ngNuuh - rpNu\;l tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

fyhepjp jpU. vr;.vk;.vy;.Nf. N`uj; - rpNu\;l tpupTiuahsu;

tak;g gy;fiyf;fofk;.

jpU. Nf.V. ju;kNrd - rpNu\;l tpupTiuahsu;

r%f Gs;sptpgutpay; fy;tpj;Jiw

= n[atu;jdGu gy;fiyf;fofk;.

jpU. v];.V.rp. ];lhd;yp rpy;th - rpNu\;l tpupTiuahsu;

r%f Gs;sptpgutpay; fy;tpj;Jiw

= n[atu;jdGu gy;fiyf;fofk;.

jpUkjp. vk;. fkdp ngNuuh - fy;tpg; gzpg;ghsu;

tzpfg; gpupT

fy;tp mikr;R.

jpU. lg;spA.vk;.gp.[p. vjpuprpq;f - Mrpupau; Nrit - 1

nfh/ tprhfh fy;Y}up

nfhOk;G - 5.

jpUkjp. vr;.vy;.v];.vy;. ngNuuh - Mrpupau; Nrit - 11

nfh/ Mde;jh fy;Y}up

nfhOk;G - 10.

jpUkjp. vk;. epuQ;rd; - Mrpupau; Nrit - 11

nfh/ ,uhkehjd; ,e;J kfspu; fy;Y}up

nfhOk;G - 4.

jpUkjp. fahdp mUzpfh ngNuuh - Mrpupau; Nrit - 11

ghze;Jiw kfspu; fy;Y}up

ghze;Jiw.
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ghlj; jpl;lf; FO:

jpUkjp. vk;.V. ,e;jpuh gj;kpdp ngNuuh - rpNu\;l tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

jpU. v];. Nf. gpughfud; - tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

jpU. v];.Nf. uj;drpup - rpNu\;l tpupTiuahsu;

r%fg; Gs;sptpgutpay; fy;tpj;Jiw

= [atu;jdGu gy;fiyf;fofk;.

jpU. N`khe;j jpADfy - rpNu\;l tpupTiuahsu;

r%fg; Gs;sptpgutpay; fy;tpj;Jiw

= [atu;jdGu gy;fiyf;fofk;.

jpU. Mde;j kj;JkNk - tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

jpU. vy;. rP. Mu;. m[pj;Fkhu - tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

jpU. v];. Mu;. uj;d[Pt - cjtp tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

jpU. v];. Nf. uj;drpwp rpy;th - rpNu\;l tpupTiuahsu;

r%fg; Gs;sptpgutpay; fy;tpj;Jiw

= [atu;jdGu gy;fiyf;fofk;.

ntspaf uPjpahd tsthsu; gq;fspg;G:

jpU. lg;spA.vk;.gp.[p. vjpuprpq;f - Mrpupau; Nrit - 1

nfh/ tprhfh fy;Y}up

nfhOk;G - 5.

jpUkjp. vr;.vy;.v];.vy;. ngNuuh - Mrpupau; Nrit - 11

nfh/ Mde;jh fy;Y}up

nfhOk;G - 10.

jpU. lg;spA.vk;.gp. [arpq;f - Mrpupau; Nrit (Xa;T)

nfh/ ehhe;j fy;Y}up

nfhOk;G - 10.

nry;tp. Nf.gP. Mg;U - Mrpupau; Nrit (Xa;T)
rhe;j ghKd kfspu; fy;Y}up
gk;gyg;gpl;ba.
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jpUkjp. vg;.<.vk;. ngu;zhe;J - Mrpupau; Nrit (Xa;T)
rhe;j N[hrg; fy;Y}up>
ntd;dg;Gt.

jpUkjp. fahdp mUzpfh ngNuuh - Mrpupau; Nrit - 11

ghze;Jiw kfspu; fy;Y}up

ghze;Jiw.

jpU. rp.vy;.vk;. eth]; - Mrpupau; MNyhrfu;
tyaf; fy;tpg; gzpkid
,g;ghfKt.

jpU. vk;.vr;.vk;. G`hup - Mrpupa MNyhrfu; (Xa;T)
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fyhepjp jpU. vr;.vk;.vy;.Nf. N`uj; - rpNu\;l tpupTiuahsu;

tak;g gy;fiyf;fofk;

Fspahg;gpl;ba.

jpU. Nf.V. ju;kNrd - rpNu\;l tpupTiuahsu;
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Mrpupau; topfhl;biag; guprPyid nra;tjw;fhd MNyhridfs;

fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) tzpfg; Gs;sptpgutpay; ghlj;jpl;lk;

vl;L tUlq;fSf;nfhU Kiw eilKiwg;gLj;jg;gl;L tUfpd;w ghlj;jpl;l

kWrPuikg;Gf; nfhs;iff;fika etPdkag;gLj;jg;gl;L 2017 Mk; Mz;bypUe;J

eilKiwg;gLj;jg;gLfpd;wJ. KjyhtJ jlitahf 2009 Mk; Mz;bd;NghJ

Nju;r;rpfis mbg;gilahff; nfhz;L mwpKfg;gLj;jg;gl;l tzpff; fy;tpj; jpl;lk;

,w;iwg;gLj;jg;gl;L juk; 12> 13 ,w;fhf 11 Nju;r;rpfspd; mbg;gilapy;

xOq;fikf;fg;gl;Ls;sJ. juk; 12 ,w;F Vw;wthW ghlj;jpl;lj;jpd; KjyhtJ

Nju;r;rpapypUe;J MwhtJ Nju;r;rp tiuapy; fhzg;gLfpd;w Nju;r;rp kl;lq;fs; 42

,w;fhf tFg;giwapy; nraw;gLj;jf; $ba nray;Kiw uPjpahd fw;wy; - fw;gpj;jy;

nray;Kiwnahd;W ,q;F Kd;nkhopag;gl;Ls;sJ.

fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) tzpfg; Gs;sptpgutpay; ghlj;jpl;lj;jpd;

juk; 12 ,w;fhd rfy Nju;r;rp kl;lq;fSk; cs;slq;Fk; tifapy; ,t;thrpupau;

topfhl;b jahupf;fg;gl;Ls;sJ. ,q;F Fwpg;gpl;l Nju;r;rpfs;> Nju;r;rp kl;lq;fs;>

mj; Nju;r;rp  kl;lq;fSf;fhf xJf;fg;gl;bUf;Fk; ghlNtisfspd; vz;zpf;if

kw;Wk; Nju;r;rp kl;l ,Wjpapd; NghJ mwpe;J nfhs;s Ntz;ba fw;wy; NgWfs;

vd;gd Kjyhtjhfr; Rl;bf; fhl;lg;gl;Ls;sNjhL Nkyjpfkhfg; ghlj;ijj; jpl;l

kpLtjw;fhf Kd;nkhopag;gLfpd;w MNyhridfisAk; ghltplaq;fisAk;

njspTgLj;jpf; nfhs;tjw;fhf  topfhl;lnyhd;Wk; ,Wjpapy; fzpg;gPL - kjpg;gPL

nra;jYf;fhf Kd;nkhopTfSk; Kd;nkhopag;gl;Ls;sJ.

,q;F cj;Njr ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfSf;fika tzpfg;

Gs;sptpgutpay; ghlj;jpw;Fupa ghltplaq;fs; njhlu;ghd mwpT kl;Lkd;wp mJ

njhlu;ghf khztu;fsJ kdg;ghq;F> jpwd;> gyq;fSk; tpUj;jpailAk; tiuapy;

tFg;giwf; fw;wy; - fw;gpj;jy; nray;Kiw jpl;lkplg;gl;Lf; nfhs;sg;gLk; vd

vjpu;ghu;f;fg;gLfpd;wJ. ,jw;fhfj; Njitahd topfhl;ly;fis ,t; Mrpupau;

topfhl;bapd; %yk; fpilf;Fk; vd vjpu;ghu;f;fg;gLfpd;wJ.

,t;thW ghlj;ijj; jpl;lkpLtjw;fhf MNyhridapd; kPJk; ghltplaq;fisj;

njspTgLj;jpf; nfhs;tjw;fhd topfhl;bapy; Fwpg;gplg;gLfpd;w tplaq;fisg;

guprPyid nra;J tFg;giwf; fw;wy; - fw;gpj;jy; fUkq;fSf;Fj; Njitahd

ghlj; jpl;lq;fs; jahupf;fg;gl;Lr; nraw;ghl;L uPjpahd fw;wYf;fhf khztu;fis

<LgLj;Jjy; rfy Mrpupau;fspdJk; flg;ghlhf ,Uf;fpd;wJ. juTg; gFg;gha;T

Njitg;gLk; re;ju;g;gq;fspYk; $l fzpdpj; njhopDl;g cgfuzj;ijg; gad;gLj;jg;

gLk; vd vjpu;ghu;f;fg;gLfpd;wJ.

tzpfg; Gs;sptpgutpayhdJ nraw;ghl;L uPjpahd ghlnkhd;whf ,Ug;gjdhy;

md;whlk; tzpfj; Jiwapy; ,lk;ngWk; khw;wq;fs; njhlu;ghf mtjhdj;Jld;

,Ug;gJ kl;Lkd;wp ghlj;jpl;lj;jpw;Fupa ghl tplaq;fspy; Vw;gLk; khw;wq;fs;

njhlu;ghfTk; ftdk; nrYj;jp Mrpupau;fspdhy; ghlj;jpl;lq;fs; jahupf;fg;gLk;

vd vjpu;ghu;f;fg;gLfpd;wJ.

nraw;wpl;lj; jiytu;

ix



fw;ww; NgWfSk;

khjpupr; nraw;ghLfSk;



1

Nju;r;rp 1.0: tzpfg; Gs;sptpgutpay; ghlg; gug;igAk; mjd; jd;ik

apidAk; mwpe;J nfhs;thu;.

Nju;r;rp kl;lk; 1.1: tzpfg; Gs;sptpgutpaiyAk; mjd; tiuaiwfisAk;

gFg;gha;T nra;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 Gs;sptpgutpay; vd;why; vd;d vd;gjw;F tpsf;fk; $Wthu;.

 tzpfg; Gs;sptpgutpaypd; njhopw;ghLfis tpsf;Fthu;.

 tptuz> mDkhdg; Gs;sp tpguq;fSf;fpilapthd NtWghLfis mwpe;J

nfhs;thu;.

 Gs;sptpgutpaypd; Kf;fpaj;Jtj;ijr; Rl;bf; fhl;Lthu;.

 Gs;sptpgutpaypd; tiuaiwfisj; njspTgLj;Jthu;.

 Gs;sptpgutpaiyg; gad;gLj;j Kbahj re;ju;g;gq;fis tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 Gs;sptpguk; njhlu;gpy; khztu;fs; mwpe;j tplaq;fisf; Nfl;lthW rpe;jidf;

fpswy; nraw;ghnlhd;wpy; <LglTk;.

 ngwg;gLk; fUj;Jf;fspypUe;J Gs;sptpgutpay; njhlu;ghd tiutpyf;fz

nkhd;iwf; fl;bnaOg;Gtjw;Fj; Jizahf mikaf;$ba gjq;fs;> $w;Wfs;>

nrhw;nwhlu;fs; Nghd;wtw;iwf; fUk;gyifapy; Fwpg;gplTk;.

 f.ngh.j.(rh.ju) tFg;gpy; fzpjg;ghlj;Jld; njhlu;Gilajhf khztu;fs;

fw;w Gs;sp tpgutpay; ghl tplaq;fisf; Nfl;lwpaTk;> mtw;iwAk; fUk;gyif

apy; Fwpj;Jf; nfhs;sTk;.

 Gs;sptpgutpay; vd;why; vd;d vd;gjw;Fg; nghUj;jkhd tiutpyf;fzk;

xd;iw khztu;fSld; ,ize;J fl;bnaOg;gTk;.

 Vw;Wf;nfhs;sg;gl;l tiutpyf;fzq;fs; njhlu;ghf khztu;fSld; ,ize;J

fye;JiuahlTk;.

 ghlrhiyapy; fle;j tUlj;jpy; f.ngh.j (cau;jug;) guPl;irapy; fiyg;gpuptpy;

ghlq;fs; rpytw;wpd; ngWNgWfis cs;slf;fpa gpd;tUk; ml;ltizia

khztu;fSf;F Kd;itf;fTk;.

ghlk; Njhw;wpNahu;fspd; rpj;jpaile;Njhupd;   tPjk; (%)

vz;zpf;if vz;zpf;if

Gs;sptpgutpay; 90 60 67

rpq;fsk; 25 20 80

tuyhW 40 30 75

 gpd;tUk; tpdhf;fis khztu;fsplk; Nfl;lwpaTk;.

 $ba khztu;fs; vg;ghlj;jpy; rpj;jpaile;Js;sdu;.

 vg;ghlj;jpy; Fiwe;j khztu;fs; rpj;jpaile;Js;sdu;.
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gpd;tUk; tplaq;fis ntspg;gLj;jpf; fye;Jiuahlnyhd;iw newpg;gLj;jTk;.

 VjhtJ Jiwnahd;W njhlu;gpy; tpsf;fj;ijg; ngw;Wf;nfhs;s Ntz;Lkhapd;

mj;Jiwf;Fupa juTfisr; Nrfupj;jy; Ntz;Lk;.

 juTfisj; jdpj;jdpahf mtjhdk; nrYj;Jtjd; %yk; (nghUj;jkhd

Kiwapy; xg;gplhJ) rupahd jPu;khdq;fSf;F tuKbahJ.

 juTfis xOq;fpLtjw;Fj; juTfis xOq;fikj;jy; Ntz;Lk;.

 Nky;Fwpg;gplg;gl;l ml;ltiz njhlu;gpy; rupahd jPu;khdj;jpw;F tUtjhapd;

juTfisg; gFg;gha;T nra;jy; Ntz;Lk;.

 xt;nthU ghlq;fSf;Fkhfj; Njhd;wpa khztu;fspd; vz;zpf;ifAk;

mg;ghlj;jpy; rpj;jpaile;j khztu; vz;zpf;if njhlu;ghd juTfSk;

Nrfupf;fg;gl;l juTfshFk;.

 Gs;sptpgutpay; ghlj;jpy; rpj;jpaile;j khztu;fspd; vz;zpf;if 60 Ngu;

fshf  ,Ug;gJk;> rpq;fsg; ghlj;jpy; rpj;jpaile;j khztu;fspd; vz;zpf;if

20 Ngu;fshf ,Ug;gJk;> tuyhW ghlj;jpy; rpj;jpaile;j khztu;fspd;

vz;zpf;if 30 Ngu;fshf ,Ug;gJk; vd;gd jdpj; jPu;TfshFk;.

 Fwpg;gpl;l ghlj;jpw;Fj; Njhw;wpa khztu;fspd; vz;zpf;ifiaAk;>  mg;

ghlj;jpy; rpj;jpaile;j khztu;fspd; vz;zpf;iffisAk; ml;ltizg;

gLj;jpf; fhl;Ljy; juT xOq;fikj;jy; vdg;gLk;.

 Gs;sptpgutpaypy; rpj;jpaile;j khztu;fspd; tpfpjk; 
2

66 %
3

 khf ,Uj;jy;>

rpq;fsg; ghlj;jpy; rpj;jpaile;j khztu;fspd; tpfpjk; 80% khf ,Uj;jy;>

tuyhW ghlj;jpy; rpj;jpaile;j khztu;fspd; tpfpjk; 75%khf ,Uj;jy;

vd;gd juTg; gFg;gha;thFk;.

 ,jw;fika cau; ngWNgW fpilf;fg;ngw;w ghlk; rpq;fs ghlk; vd;gij

jPu;khdpg;gjhdJ jPu;khdj;jpw;F tUjiyf; Fwpf;Fk;.

 NkYs;s ml;ltizf;Nfw;g xt;nthU ghlj;jpw;Fk; Njhw;wpa khztu;fspd;

vz;zpf;if> mg;ghlj;jpy; rpj;jpaile;j khztu;fspd; vz;zpf;if vd;gd

njhlu;ghd juTfs; jpul;lg;gl;l juTfshFk;.

 ,jw;Nfw;g Gs;sptpgutpaypd; gbKiwfisj; njspTgLj;jTk;.

 gpd;tUk;  $w;Wf;fs;   xt;nthd;iwAk;  Kd;itj;Jg;  Gs;sptpgutpaypd;

njhopw;ghLfisAk; mtw;wpd; tiuaiwfisAk; ntspg;gLj;jpf; fhl;lTk;.

 2014 Mk; Mz;il tpl 2015 Mk; Mz;by; tzpfj;jpd; ,yhgk; mjpfupj;

Js;sJ.

 2014 Mk; Mz;il  tpl  2015 Mk; Mz;by;  tzpfj;jpd;  ,yhgk;  &gh

50 000j;jpdhy; cau;tile;Js;sJ.

 ghlrhiyg; Gj;jfg; igfis cw;gj;jp nra;Ak;  epWtdnkhd;wpd; Ie;J

ehl;fSf;fhd cw;gj;jp myFfspd; vz;zpf;if KiwNa 58> 42> 70> 66>

44 MFk;.

 ghlrhiyg; Gj;jfg; igfis cw;gj;jp nra;Ak; epWtdnkhd;wpd; ehshe;jr;

ruhrup cw;gj;jp 56 myFfshFk;.

 yhtpj;jpah cztfj;jpd; Copau;fs; Neu;ikahdtu;fs;.

 ePyhtpd; epiw 60 kg fshtJld;> mtspd; cauk; 166 cm fshFk;. mtspd;

khjhe;jr; rk;gsk; &gh 40 000 MFk;.

 fl;lis ,lg;gl;l %yg;nghUl;fspd; ,Ug;nghd;W cupa jpdj;jpy; fpilg;gJ

njhlu;ghd ek;gfj;jd;ik 90% khj;jpukhFk;.
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 Nkw;fhl;ba $w;WfspD}lhfg; Gs;sptpgutpaypd; njhopw;ghLfisAk; tiu

aiwfisAk; tpsf;fTk;.

 Gs;sptpgutpaypd; Kf;fpaj;Jtk; njhlu;ghf khztu;fSld; fye;JiuahlTk;.

 tptuzg; Gs;sptpgutpaiyAk; mDkhdg;Gs;sptpgutpaiyAk; tpsf;Ftjw;Fg;

gpd;tUk; juTfisg; gad;gLj;jTk;.

 ghlrhiy cztfj;jpy; czTfisf; nfhs;tdT nra;j 10 khztu;fis

vOkhw;whf vLj;J mk;khztu;fs; nrytpl;l njhiffs; (&ghtpy;) fPNo

jug;gl;Ls;sJ.

25> 30> 40> 50> 60> 40> 20> 22> 28> 40

 NkNy Fwpg;gplg;gl;l juTfis VWtupirg;gLj;Jf.

 juTfspd; ,il> Mfhuk;> ,ilak; vd;gtw;iwf; fzpf;fTk;.

 ,g;ghlrhiy khztnuhUtu; ehnshd;wpw;F czT Fbghdj;jpw;fhfr;

nrytpLk; njhif vt;tsT vd;gij cq;fshy; mDkhdpf;f KbAkh?

 10 khztu;fSf;fhd czT Fbghdq;fSf;fhf Nkw;nfhs;sg;gl;l nryTfis

Nfl;lwpjy; juT Nrfupg;G vdTk;> mj;juTfis VWtupirg;gb xOq;FgLj;J

jiy juT xOq;fikg;G vdTk;> ,tw;wpd; ,il> ,ilak;> Mfhuk;

vd;gtw;iwf; fzpg;gply; juTg; gFg;gha;T vdTk; tpsf;fTk;.

 mt;thwhd khjpupnahd;iw tpupthf mwpe;J nfhs;tJ  tpguz uPjpahd

Gs;sp tpguk; vdr; Rl;bf; fhl;lTk;.

 Nkw;fhl;ba 10 khztu;fspdhy; nrytplg;gl;l njhifapid mwpe;J nfhs;tjd;

%yk; ghlrhiy khztnuhUtu; czT Fbghdq;fSf;fhf ehnshd;wpw;F

nrytpLk; njhifapid mDkhdpj;jy; Gs;sp tpgu mDkhdk; vd tpsf;fTk;.

 Gs;sptpgutpaiyg; gad;gLj;j Kbahj re;ju;g;gq;fis tpsf;fTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 vz;fzpjj; juTfisf; fzpg;gplg;gl;l mtjhdpg;gpid mbg;gilahff; nfhz;L

epr;rakw;w epiyikfspd;NghJ jPu;khdk; vLj;jy; KiwNa Gs;sptpgutpayhFk;.

"Statistics is a method of decision making  in  the  face  of  uncertainty  on the  basis  of

numerical data and calculated data."

   Prof. Ya-Lum-Chow

 vz;fzpjj; juTfisr; Nrfupj;jy;> Kd;itj;jy;> gFg;gha;T nra;jy;> tpku;rdk;

nra;jy; Gs;sptpguapay; vdg;gLk;.
"Statistics may be defined as the collection, presentation,  analysis and   interpretation  of

numerical data."

       Croxton and Cowden

 Gs;sptpgutpay; vd;gJ VjhtJ r%fnkhd;wpid KOik vdf; fUj;jpw;

nfhz;L tpQ;Qhd uPjpapyhd midj;Jf; Nfhzq;fs; njhlu;ghd mstPL

nra;Ak; tpQ;QhdkhFk;.

"Statistics is the science of measurement of social organism regarded as a  whole in  all its

manifestations."

- Bowley
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 ,jw;Nfw;g> Gs;sptpgutpay; vd;gJ gy;NtW ghlq;fs; njhlu;gpy; juTfisr;

Nrfupj;jy;> mtw;iw xOq;fikj;jy;> jutfis Kd;itj;jy; mtw;iwg;

gFg;gha;T nra;J mjD}lhfj; jPu;khdj;jpw;F tUk; El;g Kiw njhlu;gpyhd

tpsf;fj;ijg; ngWjyhFk;.

 Gs;sptpgutpay; ghlj;jpd; gbKiwfs; gpd;tUkhW:

 cupa juTfisr; Nrfupj;jy;

 xOq;fikj;J Kd;itj;jy;

 juTg; gFg;gha;Tk; tpsf;FjYk;

 jPu;khdj;jpw;F tUjy;

 Gs;sptpgutpaypd; njhopw;ghLfs;:

 tplaq;fis cupa Kiwapy; Kd;itj;jy;.

 rpf;fyhd juTfis tpsf;fk; ngWtjw;F Vw;wthW vspikahff; fhl;Ljy;.

 xg;gpLk; El;g Kiwnahd;whf ,Uj;jy;.

 jdpegnuhUtupd; mDgtq;fis tpupthfTk; tpQ;Qhd uPjpahfTk; gFg;gha;T

nra;jy;.

 nfhs;iffis cUthf;Ftjw;F topfhl;Ljy;.

 VjhtJ tplankhd;wpd; gUkid mstplf;$bajhf ,Uj;jy;.

 fhuz tpisT njhlu;Gfis ntspg;gLj;jpf; fhl;Ltjw;F cjTjy;.

 Gs;sptpgutpaypd; tiuaiwfs;:

 msT uPjpahd juTfis khj;jpuk; gad;gLj;Jjy;.

 jdpj; juTld; khj;jpuk; fUkkhw;whjpUj;jy;.

 nghJthdJk;> ruhrup epiyikfspd; fPo; khj;jpuk; Gs;sptpgug; ngWNgWfs;

cz;ikahapUj;jy;.

 ftdaPdk;> mwpahik  vd;gtw;wpd;  fhuzkhfg;  Gs;sptpguj; juTfisg;

gad;gLj;jhjpUj;jy;.

 Gs;sptpguj;jpdhy; rfy tplaq;fisAk; cWjpg;gLj;j KbahjpUj;jy;.

 Gs;sptpgu KbTfspy; epr;rakw;w jd;ik fhzg;gly;.

 Gs;sptpguf; fy;tpapd; ngWNgW vf;fhyj;jpw;Fk; nry;Ygbaw;wjhf ,Uj;jy;.

 Gs;sptpgutpaypd; Kf;fpaj;Jtk;:

 epr;rakw;w epiyikfspd;NghJ rpwe;j jPu;khdk; vLg;gjw;F topfhl;Ljy;.

 khjpupnahd;iw mwpe;J mjd; KOik njhlu;gpy; rpwe;j jPu;khdj;jpw;F

tuKbjy;.

 khwpnahd;wpd; vjpu;fhy elj;ijapid vjpu;T $wf;$bajhf ,Uj;jy;.

 khwpfSf;fpilapyhd njhlu;gpid ,dq;fhz Kbjy;.

 gy;NtW khwpfspd; xg;gPl;L uPjpahd Kf;fpaj;Jtj;ij ,dq;fhz Kbjy;.

 rpf;fyhd njhFjpnahd;wpypUe;J vspikahfg; gFg;gha;T nra;a Kbjy;.
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 juT Nrfupj;jy;> xOq;fikj;jy;> Kd;itj;jy;> juTg;gFg;gha;T nra;jy;

vd;gd tpguzg; Gs;sptpgutpayhFk;.

 khjpup Ma;nthd;wpd; ngWNgw;wpidg; gad;gLj;jp KOik njhlu;gpyhd

fUj;Jf;fis ntspg;gLj;JtJ mDkhdg; Gs;sptpgutpayhFk;.

 Gs;sptpgutpay; Kiwaw;wjhfg; gad;gLj;jg;gLfpd;w re;ju;g;gq;fs; gpd;tUkhW:

 gFg;gha;tpd; tpisTfisg; gpioahd Kiwapy; tpsq;fpf; nfhs;sy;.

cjhuzk;:- ghlrhiynahd;wpy; f.ngh.j. (cau;juk;) guPl;irf;Fj; Njhw;wpa

%d;W khztu;fspy; ,U khztu;fs; gy;fiyf;fof mDkjp

ngWk; re;ju;g;gj;jpd;NghJ mg;ghlrhiy khztu;fSs; 66%j;jpw;

Fk; Nkw;gl;l njhifapdu;  gy;fiyf;fof  mDkjpapidg;

ngWtu; vdf; $Wjy;.

 nghUj;jkw;w juTfis xg;gPL nra;tjw;fhfg; gad;gLj;Jjy;.

cjhuzk;:- A  fk;gdpapd; ,yhgk; &gh 100 000. B  fk;gdpapd; ,yhgk;

&gh 150 000 MfTk; ,Uf;Fk;nghOJ A  fk;gdpapd; ,yhg

khdJ B  fk;gdpapd; ,yhgj;ij tplf; FiwthdJ vd ,U

fk;gdpfspdJk; gUkid mwpahJ xg;gPL nra;jy;.

 Gs;sptpgug; ngWNgW njhlu;gpy; gf;fr; rhu;ghf tpsf;fk; $wy;.

cjhuzk;:- VNjDk; Nju;jy; njhFjpnahd;wpd; mNgl;rfu; xUtUf;Ff;

$ba mD$yKila gpuNjrnkhd;wpypUe;J njupT nra;ag;

gl;l khjpupnahd;wpd; ngWNgw;wpD}lhf me;j mNgl;rfu; FOj;

Nju;jypYk; ntw;wp ngWthu; vd vjpu;T $wy;.

 msTuPjpahdJk; epahakhdJkhd tplankhd;iwg; gad;gLj;jhJ mq;fP

fhuq;fis toq;fy;.

cjhuzk;:- Ie;J itj;jpau;fspd; ehd;F itj;jpau;fshy; Kd;nkhopag;

gl;l kUe;J tifnahd;wpid 80%  itj;jpau;fs; Kd;nkhope;j

kUe;J tifahff; Fwpg;gpLjy;.

 khjpupnahd;iwg; gf;fr; rhu;ghfj; njupT nra;jy;.

cjhuzk;:- khjpupnahd;wpidj; njupT nra;gtu;fspd; tpUg;gj;jpw;Nfw;g

khjpupf;fhd myFfs; njupT nra;J Nrfupj;j juTfisg;

gFg;gha;T nra;jy;.
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Nju;r;rp 1.0: tzpfg; Gs;sptpgutpay; ghlg; gug;igAk; mjd; jd;ik

apidAk; mwpe;J nfhs;thu;.

Nju;r;rp kl;lk; 1.2: tzpfj;Jiwapy; Gs;sptpgutpaypd; gq;fspg;gpidg;

gFg;gha;T nra;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 tzpfj;Jiwapy; Gs;sptpgutpay; ghlk; gad;gLj;jg;gLk; re;ju;g;gq;fis ntspg;

gLj;jpf; fhl;Lthu;.

 Gs;sptpgutpaypy; gad;gLj;jg;gLk; gy;NtW El;g Kiwfisg; gl;bay;

gLj;Jthu;.

 me;El;g Kiwfis tzpfj;Jiwapd; gy;NtW re;ju;g;gq;fSf;Fg; gad;gLj;jpf;

nfhs;sf;$ba Kiwapid tpsf;Fthu;.

 Vida ghlj; JiwfSf;Fg; Gs;sptpgutpay; toq;Fk; gq;fspg;gpid kjpg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 xU tif tzpf epWtdnkhd;W njhlu;gpy; Kd;itf;fg;gl;Ls;s gpd;tUk;

$w;Wf;fis tFg;giwapy; Kd;itf;fTk;.

 2010 Mk; Mz;L elj;jg;gl;l Neu;Kfg; guPl;irg; ngWNgWfspd;gb mjp

cau; Gs;spfisg; ngw;w gj;J tpz;zg;gjhupfs; Nritf;F ,izj;Jf;

nfhs;sg;gl;ldu;.

 2014 Mk; Mz;Lld; xg;gpLk;nghOJ 2015 Mk; Mz;by; ,yhgkhdJ

10% j;jpdhy; cau;tile;Js;sJ.

 mk;ghiw efuj;jpy; Gjpa fpisnahd;wpid Muk;gpg;gjw;fhd nghUj;jg;

ghl;bidg; guPl;rpf;f Ntz;ba Njit Vw;gl;Ls;sJ.

 fl;lis ,lg;gl;l %yg;nghUs; ,Ug;gpy; cj;Njr ju kl;lk; fhzg;glhik

apdhy; mJ epuhfupf;fg;gl;lJ.

 xt;nthU $w;Wf;fisAk; Kd;itj;J mtw;wpd; %yk; ntspg;gLj;jg;gLfpd;w

tzpfj;Jiwfisf; Fwpg;gpl;Lf; fhl;lTk;.

 xt;nthU $w;Wf;fspd; %yKk; gad;gLj;jg;gl;Ls;sJ vdf; fUjf;$ba

Gs;sp tpgu El;g Kiwfs;:

(1) Neu;Kfg; guPl;irapy; gy;NtW epajpfspdbg;gilapy; Gs;sp toq;fy;>

mg;Gs;spfisf; $l;Ljy;> mtw;wpy; jPu;khdpf;fg;gl;l ruhrupg; Gs;spapid

mbg;gilahff; nfhz;L gj;J Copau;fisj; njupT nra;Ak; nghOJ

juTg; gFg;gha;T El;g Kiwfshfpa ,il> tPr;R> epiwaspf;fg;gl;l

,il vd;gd gad;gLj;jg;gl;Ls;sd.

(2) 2014 ,y; Njwpa ,yhgj;ijf; fzpg;gply;> 2015 ,y; Njwpa ,yhgj;ijf;

fzpg;gply;> 2014 cld; xg;gpLk;nghOJ 2015 ,d; ,yhgj;jpd; mjpfupg;igf;

fzpg;gpLjy;> ,yhg mjpfupg;gpd; tPjj;jpidf; fzpg;gpLtjw;fhf

Rl;nlz;fs; gad;gLj;jg;gl;Ls;sd.
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(3) Gjpa fpisnahd;iwj; jpwg;gjw;F Kd;du; mit eilKiwf;Fr; rhj;jpa

khdjh vd;gjidg; guPrPypg;gjw;F khjpup Ma;T> vjpu;T $wy;> fUJNfhs;

Nrhjid> Gs;sptpgu khjpup> gpw;nryTg; gFg;gha;T> ,izTf; Fzfg;

gFg;gha;T> epfo;jfT Nghd;w El;g Kiwfs; gad;gLj;jg;gLk;.

(4) fl;lis ,lg;gl;l %yg;nghUs; ,Ug;gpid epuhfupf;Fk;nghOJ %yg;nghU

nshd;wpd; khjpupnahd;iwg; ngw;Wf; nfhs;sy;> cj;Njr epakj;Jf;F

Vw;Gilahjy; vd;gjidj; jPu;khdpj;jy; Nghd;w Gs;sptpguj; juf;

fl;Lg;ghl;L El;g Kiwfs; gad;gLj;jg;gLk;.

 ,jw;fikag; Gs;sptpgutpaypy; gad;gLj;jg;gLk; El;g Kiwfis tpsf;fTk;.

 tzpfj;Jiw jtpu;e;j Vida JiwfspYk; Gs;sptpgutpay; gad;gLj;jg;gLk;

vd;gjidr; Rl;bf; fhl;lTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 tzpfj;Jiwapy; gpd;tUk; re;ju;g;gq;fspd;NghJ jPu;khdnkLg;gjw;fhfg; Gs;sp

tpgu El;g Kiwfs; gad;gLj;jg;gLk;.

 njhopw;rhiynahd;iw epu;khzpg;gjw;fhd ,lmikitj; njupT nra;Ak;

nghOJ

 nghUl;fs;> Nritfspd; cw;gj;jpapd;NghJ

 cw;gj;jpj; jpl;lj;ijj; jahupf;Fk;nghOJ

 re;ij Ma;tpd;NghJ

 cw;gj;jpf; fl;Lg;ghl;bd;NghJ

 kdpj ts epu;thfj;jpd;NghJ

 epjpj; jpl;lj;jpidj; jahupf;Fk;nghOJ

 gpd;tUk; Gs;sptpgutpay; El;gKiwfs; jPu;khdnkLj;jypd;NghJ gad;gLj;jg;

gLk;.

 epfo;jfT

 khjpup Ma;T

 gpw;nryTk; ,izTf;FzfKk;

 fhyj;njhlu; gFg;gha;T

 Gs;sptpguj; juf; fl;Lg;ghL

 kjpg;gPL

 Rl;nlz;

 fUJNfhs; Nrhjid

 tzpfj;Jiwapy; gpd;tUk; tpNrl re;ju;g;gq;fspd;NghJ Gs;sptpgu El;g Kiwfs;

gad;gLj;jg;gLk;.

 cw;gj;jp Kfhikapd;NghJ

 njhopw;rhiynahd;iw epWTtjw;F Kd;du; gpuNjrj;jpd; nghUj;jg;ghl;

bid Njbawptjw;fhf eilKiwr; rhj;jpag;ghl;bidj; Njbawpjy;.

 cw;gj;jpg; nghUs;>  Nritfspd;  juj;jpidr; Nrhjid nra;tjw;fhfg;

Gs;sp tpguj; juf; fl;Lg;ghl;bidg; gad;gLj;jy;.
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 re;ijg;gLj;jy; Kfhikapd;NghJ

 Efu;Nthdpd; Ritiaj; Njbawptjw;fhf khjpup Ma;T El;g Kiwiag;

gad;gLj;j Kbjy;.

 tpw;gidapd; fhy uPjpahf ,lk;ngWk; khwpfis mwpe;J nfhs;tjw;F

fhyj;njhlu; gFg;gha;tpidg; gad;gLj;j KbAk;.

 kdpj ts Kfhikj;Jtj;jpd;NghJ

 epWtdj;jpw;F Copau;fis ,izj;Jf; nfhs;Sk;nghOJ tho;jd;ikj;

juTfisg; gFg;gha;T nra;tjw;fhf juTg; gFg;gha;T Kiwfs; gad;

gLj;jy;.

 rk;gsj;jpd; kPJ Copau;  tpisjpwd;  jq;fpapUf;fpd;wjh  vd;gjidj;

jPu;khdpg;gjw;Ff; fUJNfhs; Nrhjidiag; gad;gLj;j Kbjy;.

 epjp Kfhikapd;NghJ

 nraw;wpl;lj;jpw;fika vjpu;fhyf; fhRg;gha;r;riy kjpg;gPL nra;tjw;F

Rl;nlz;fs; gad;gLj;j Kbjy;.

 vjpu;fhy ,yhgj;ij  kjpg;gPL  nra;tjw;Fg;  gpw;nryitAk; ,izTf;

Fzfj;jpidAk; gad;gLj;j Kbjy;.

 tzpfj;Jiw jtpu;e;j Vida JiwfspYk; Gs;sptpgu El;gKiwfs; gad;

gLj;jg;gLfpd;wd.

 itj;jpaj; Jiwapy; Nehapid ,dq;fhz;gjw;Fk; mtw;wpw;fhd rpfpr;ir

KiwfisAk; fz;Lgpbg;gjw;Fk;> nghwpapay; Jiwapy; gy;NtW Ma;T

eltbf;iffspy; <LgLtjw;Fk;>

 nghwpapay; Jiwapd; gy;NtW Ma;Tfspd;NghJ>

 tptrhaj; Jiwapd; Ma;TfSf;fhdJ. cjhuzkhf ,aw;ifg; grisfspd;

gad;ghl;bd; tpisjpwd; njhlu;ghd Ma;T.

 nghUspaypy; re;ijf; Nfs;tpf;Fk; tpiyf;Fkpilapyhd njhlu;gpid

mwptjw;Fk;> khw;W cw;gj;jp Kiwfspy; rpwe;j cw;gj;jp Kiwapidj;

njupT nra;tjw;Fk;>

 cw;gj;jp Kfhikapd;NghJ khw;W cw;gj;jpr; re;ju;g;gq;fspy; rpwe;j cw;gj;jp

re;ju;g;gq;fisj; njupT nra;tjw;Fk;>

 fy;tpj; Jiwapy; guPl;irg; Gs;spfspd; gFg;gha;tpw;Fk;> khztu;fspd;

csr;rhu;Gj; jpwid mstPL nra;tjw;Fk;> guPl;ir Gs;spfis epakg;

gLj;jYk; (“Z” Score)  Nghd;wtw;wpw;Fk;>

 fhyepiy eltbf;iffspd;NghJ vjpu;T $wiy Nkw;nfhs;tjw;F>

 r%f tpQ;Qhdk;> cstpay; Nghd;w Jiwfspy; r%f epfo;Tfisg;

gFg;gha;T nra;tjw;Fk;> jdpegu; elj;ijfis ,dq;fhz;gjw;Fk;>

 gy;NtW Ma;Tf; fUkq;fSf;Fk; Gs;sptpgu El;g Kiwfs; gad;gLj;jg;gLk;.
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Nju;r;rp 2.0: tzpfj; juTfis xOq;fikj;J Kd;itg;ghu;.

Nju;r;rp kl;lk; 2.1: juT Nrfupg;gpd; gy;NtW %yq;fis mwpe;J nfhs;thu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 Gs;sp tpguj; juTfis mwpe;J nfhs;thu;.

 Gs;sptpgutpaiyf; fw;gjw;Fj; juTfspd; Njitg;ghl;bid tpsf;Fthu;.

 Fbnad;why; vd;d vd;gij mwpe;J nfhs;thu;.

 khjpupnad;why; vd;d vd;gij mwpe;J nfhs;thu;.

 msTuPjpahd juTfis mwpKfg;gLj;jp cjhuzq;fis Kd;itg;ghu;.

 gz;GuPjpahd juTfis mwpKfg;gLj;jp cjhuzq;fis Kd;itg;ghu;.

 mfuPjpahd juTfis mwpKfg;gLj;jp mjw;fhd cjhuzq;fis Kd;itg;ghu;.

 GwuPjpahd juTfis mwpKfg;gLj;jp mjw;fhd cjhuzq;fis Kd;itg;ghu;.

 mf> GwuPjpahd juTfspd; %yq;fSf;fhd cjhuzq;fis Kd;itg;ghu;.

 Kjy; epiy> ,uz;lhk; epiyj; juTfSf;fhd %yq;fis mwpKfg;gLj;jp>

mtw;wpd; NtWghLfis tpsf;Fthu;.

 Kjy; epiyj; juTfspd; %yq;fspd; ek;gfj;jd;ikapidr; Rl;bf; fhl;Lthu;.

 Kjy; epiyj; juTfspd; %yq;fspd; mD$yq;fs; gpujp$yq;fisr; Rl;bf;

fhl;lthu;.

 ,uz;lhk; epiyj; juTfspd; %yq;fisg; gl;bay;gLj;Jthu;.

 ,uz;lhk; epiyj; juT %yq;fspd; mD$yq;fs;> gpujp$yq;fisr; Rl;bf;

fhl;Lthu;.

 mstPl;bd; gUkDf;fikaj; juTfis tifg;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 tFg;gpYs;s rpy khztu;fspd; epiw> cauk; vd;gtw;iwf; Nfl;lwpe;J

mtw;iwf; fUk;gyifapy; Fwpf;fTk;.

 ,it tFg;G khztu;fspd; epiw> cauk; vd;gd njhlu;ghd juTfshFk;

vd;gjid tpsf;fTk;.

 mjw;Nfw;g khwpfisAk;> gz;GfisAk; tpsf;fTk;.

 ghlrhiy khztu;fs; ghlrhiyf;Fr; r%fkspf;Fk; Kiw njhlu;gpyhd

juTfisg; ngw;Wf; nfhs;sf;$ba Kiwfs; njhlu;gpy; khztu;fsplk;

Nfl;lwpaTk;.

 ,jw;fhfg; ghlrhiyapd; midj;J khztu;fSk; ghlrhiyf;Fr; r%fkspf;Fk;

Kiwapid my;yJ njupT nra;ag;gl;l khztu;fspy; rpyuplk; ,J njhlu;gpy;

Nfl;lwpa KbAk; vd;gij cWjpg;gLj;jTk;.

 ,jw;fika FbiaAk; khjpupiaAk; tpsf;fTk;.

 khjpupahdJ Fbapidr; rupahf ntspg;gLj;jf;$bajhf ,Uf;f Ntz;L

nkd;gij cjhuznkhd;wpd; %yk; tpsf;fTk;.

 f.ngh.j. (rh/j) guPl;irapy; tFg;G khztu;fs; fzpjg; ghlj;jpy; ngw;Wf;

nfhz;l juq;fisf; Nfl;lwpe;J mtw;iwf; fUk;gyifapy; Fwpf;fTk;.
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 tFg;gpYs;s Neu;ikahd khztu;fspd; vz;zpf;if> gzpTs;s khztu;fspd;

vz;zpf;if> rpwe;j khztu;fspd; vz;zpf;if> jpwikahd khztu;fspd;

vz;zpf;if vd;gtw;iwf; Nfl;lwpaTk;.

 Gs;sptpgutpaypy; ngw;Wf; nfhs;Sk; juTfis msTuPjpahd> gz;GuPjpahd

juTfshf tifg;gLj;j KbAk; vd;gij tpsf;fTk;.

 khztu;fs; Nkyjpf tFg;Gf;fspy; gq;Fgw;Wtjd; %yk; guPl;irapd; ngWNgw;

wpid mjpfupj;Jf; nfhs;s KbAkh vd;gJ njhlu;ghd juTfs; Njitnadf;

fUJNthk;. ,jw;fhf>

 ghlrhiy khztu;fsplk; Nfl;Lj; juTfisg; ngw;Wf; nfhs;sy;

 Vida ghlrhiy khztu;fsplk; Nfl;Lj; juTfisg; ngw;Wf; nfhs;sy;

 ngw;Nwhu;fsplk; Nfl;Lj; juTfisg; ngw;Wf; nfhs;sy;

 ghlrhiy Mrpupau;fsplk; Nfl;Lj; juTfisg; ngw;Wf; nfhs;sy;

 Nkyjpf tFg;Gf;fis elj;Jk; Mrpupau;fsplk; Nfl;Lj; juTfisg; ngw;Wf;

nfhs;sy; Nghd;w gy;NtW Kiwfspy; ngw;Wf; nfhs;syhk;.

 ,jw;Nfw;g mfuPjpahd juTfs;> GwuPjpahd juTfis tpsf;fTk;.

 tFg;gpYs;s khztu;fspd; f.ngh.j. (rh.j) ngWNgW Njitg;gLfpd;wJ

vdf; fUJNthk;.

 ,jw;fhf tFg;G khztu;fsplk; Nfl;L> ngWNgW njhlu;ghd juTfisg;

ngw;Wf; nfhs;s KbAk;.

 mt;thwpd;wp ghlrhiy mYtyfj;jpYs;s Mtzq;fspypUe;J khztu;fspd;

ngWNgW njhlu;ghd juTfisg; ngw;Wf; nfhs;syhk;.

 ,jw;Nfw;g Kjyhk; epiyj; juTfs;> ,uz;lhk; epiyj; juTfs; vd;why;

vd;d vd;gij tpsf;fTk;.

 fpuhkg; gFjpnahd;wpd; fy;tp kl;lk; njhlu;gpyhd juTfs; Njitahdnjdf;

fUJNthk;.

 ,jw;F mg;gpuNjrj;jpd; Mrpupau;fs;> ngw;Nwhu;fs; ngsjpf tsq;fis

mtjhdpj;jy; Nghd;w KiwfspD}lhfj; juTfisg; ngw;Wf; nfhs;s KbAk;

vdr; Rl;bf; fhl;lTk;.

 ,j;juTfisg; ngw;Wf; nfhs;Sk; KiwahdJ Kjyhk; epiyj; juT %yk;

vd tpsf;fTk;.

 tUlq;fs; gytw;wpw;fhd Fbj;njhif njhlu;ghd juTfs; Njitg;gLfpd;wJ

vdf; fUJNthk;.

 ,jw;fhd juTfisg; ngw;Wf; nfhs;sf;$ba %yq;fis khztu;fsplk;

Nfl;lwpe;J> mtw;iwf; fUk;gyifapy; Fwpj;Jf; nfhs;sTk;.

 ,jw;fhd juTfisg; ngw;Wf; nfhs;sf;$ba %yq;fshf>

 kj;jpa tq;fpapd; Mz;lwpf;if

 rdj;njhif Gs;sptpgutpay; jpizf;fsj;jpd; mwpf;if

 rQ;rpiffs; / gj;jpupiffs;  / tiyg;gpd;dy;  vd;gtw;iwf;  Fwpg;gpl;Lf;

fhl;l KbAk; vd;gijr; Rl;bf; fhl;lTk;. ,it ,uz;lhk; epiyj; juT

%yq;fs; vd tpsf;fTk;.

 Kjyhk; epiyj; juTfspd; mD$yk;> gpujp$yk; vd;gtw;iw tpsf;fTk;.

 ,uz;lhk; epiyj; juTfspd; mD$yq;fs;> gpujp$yq;fis tpsf;fTk;.
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nraw;ghL:

fPNo jug;gl;Ls;s khwpfSf;fhd Gs;sptpgu uPjpapyhd ngWkhdq;fs; fhl;lg;gl;

bUf;Fk; Kiwf;fika>

 ngaustpyhd mstPL

 ju tupir mstPL

 tFg;ghapil mstPL /  ,il NtWghl;Lg; gpuNjrk;

 tpfpj mstPL vd tifg;gLj;jpr; nra;aTk;.

taJ> Mz; ngz; jd;ik> fy;tp kl;lk;> nghUnshd;wpw;fhd Efu;Nthdpd;

Rit> r%f kl;lk;> Njhypd; epwk;> nghUnshd;wpd; tpiykl;lq;fs;> nghUnshd;

wpd; epiw> nfhOk;G efupd; ntg;gepiy> njhiyf;fhl;rp epfo;r;rpj; jpl;lj;jpw;F

thrfu;fs; fhl;Lk; tpUg;G> njhopw;rhiynahd;wpd; Copau;fs; ngw;Wf; nfhs;Sk;

yPT.

tpil:

ngaustpyhd ju tupir tFg;ghapil tpfpj mstPL
mstPL mstPL mstPL

 gpd;tUk; tpla Ma;tpid tFg;gpy; Kd;itj;J mg;ghlg; gpuNtrj;jpd; %yk;

tpsq;fpf; nfhs;sr; nra;aTk;.

n[aNjtd; tpj;jpahyaj;jpd; mjpgu; Gs;sptpgutpay; ghlj;ijg; ghlrhiyapy;

fw;gpf;Fk; ghDkjp Mrpupiaia mioj;Jg; ghlrhiyf;F ehshe;jk; jhkjkhf

r%fkspf;Fk; khztu;fs; njhlu;gpy; ftdk; nrYj;jp> mJ njhlu;gpyhd

mwpf;ifnahd;iwr; rku;g;gpf;Fk; nghWg;G mtUf;F xg;gilf;fg;gl;lJ.

me;j Mrpupia Kjyhtjhfj; jhkjkhf tUif jUk; khztu;fs; njhlu;ghf

mwpe;J nfhs;tjw;fhd mg;nghWg;G toq;fg;gl;Ls;s khztu; jiytu;

jiytpfisAk; mioj;J mtu;fspd; fsg;gjpTfisg; guprPypj;jjd; %yk;

gpd;tUk; tpguq;fis mtuhy; ngw;Wf; nfhs;s Kbe;jJ.

 Mz;> ngz;

jd;ik

 Njhypd; epwk;

 fy;tp kl;lk;

 r%f kl;lk;

 njhiyf;fhl;rp

epfo;r;rpf;F

thrfu;fs; fhl;Lk;

tpUg;G.

 nghUnshd;wpw;

fhd Efu;Nthd;

Rik.

 nfhOk;G

efupd; ntg;g

epiy

 taJ

 nghUnshd;

wpd; tpiy

kl;lq;fs;.

 nghUnshd;

wpd; epiw

 Copau; yPT
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fle;j khjj;jpy; xt;nthU ehSk; jhkjkhf

r%fkspj;j khztu;fspd; vz;zpf;if

  thuq;fs;

Kjyhk; ,uz;lhk; %d;whk; ehd;fhk;

thuk; thuk;  thuk;  thuk;

jpq;fs; 38 40 36 42

nrt;tha; 25 24 23 26

Gjd; 27 26 25 21

tpahod; 28 22 25 21

nts;sp 22 26 24 22

jhkjkhf tUk; khztu;fSld; fye;Jiuahba gpd;du; gpd;tUk; tplaq;fs;

ntspg;gLj;jg;gl;ld.

(1) rpy khztu;fs; nghJthd ghlrhiyr; Nrit Ng&e;Jfspy; ghlrhiyf;F

tUif jUfpd;wik.

(2) nghJthf jpq;fs; fpoikapy; ghupa thfd neupry;fs; fhzg;gLtjdhy;

khztu;fs; $Ljyhfj; jhkjkhfp tUif jUfpd;wdu;.

(3) ngw;Nwhu;fspd; md;whl eltbf;iffSf;F cjTtjdhy; rpy khztu;fs;

ghlrhiyf;F tUif jUtjpy; jhkjNkw;gly;.

(4) 15 km I tplf; $Ljyhd J}uj;jpypUe;J rhjhuz gpuahzpfs; Nghf;Ftuj;Jg;

Ng&e;Jfspy; r%fkspf;Fk; khztu;fspy; 5 Ngu; njhlu;e;Jk; jhkjkhf

r%fkspf;fpd;wik.

 gpd;du; ghDkjp Mrpupia 15 km I tplf;$ba J}uj;jpypUe;J njhlu;r;rpahfr;

r%fkspf;Fk; khztu;fspd; ngw;Nwhu;fis mioj;J fye;JiuahbaNghJ

gpd;tUk; jfty;fisg; ngwf;$bajhf ,Ue;jJ.

 jdpahu; ghlrhiyg; Ng&e;Jf;F khjhe;jk; &gh 3 000 j;jpw;Fk; 5 000

,w;Fkpilapyhd njhifapid nrYj;JtJ rpukkhdJ vdTk;> khjhe;jg;

gUt fhyr; rPl;Lf;F &gh 100 I tplTk; Fiwthd njhifNa nrYj;j

Ntz;b Vw;gLk; vd

 gpd;du; jkJ ngw;Nwhu;fspd; md;whlf; fUkq;fSf;F cjtp nra;tjd;

fhuzkhfj; jhkjkhfr; r%fkspf;Fk; ,U khztu;fspd; ngw;Nwhu;fisr;

re;jpj;j ghDkjp Mrpupau; gpd;tUk; jfty;fis mwpe;J nfhz;lhu;.

 Nka;r;rYf;fhf khLfis fl;Ljy;>  tay;  epyq;fSf;F  ePu; gha;r;Rjy;>

,isa rNfhju rNfhjupfSf;F cjTjy;

Nghd;w fhuzq;fSf;F Kfq;nfhLf;f Ntz;bapUg;gjdhy; ,tu;fs; ghl

rhiyf;Fj; jhkjkhfp tUfpd;wdu;.
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Nkw;fhl;ba tpla Ma;T njhlu;gpy; rpwe;j tpsf;fj;jpidg; ngw;Wf; nfhs;tjw;Fj;

Njitahd fhyj;ijg; ngw;Wf; nfhLj;j gpd;du; gpd;tUk; tpdhf;fis khztu;

fSf;F Kd;itj;J mtu;fspd; Jyq;fy;fisf; fUk;gyifapy; Fwpf;fTk;.

 ghlrhiyr; #oypy; ,Ue;J ngw;Wf; nfhs;sf;$ba juTfs; vit?

 ghlrhiyr; #oYf;F ntspapypUe;J ngw;Wf; nfhs;sf;$ba juTfs; vit?

 ,j;juTfspy; Gs;sptpguj; juTfshff; fUjf;$bait vit?

 ,j;juTfspy; fhzg;gLk; gz;GuPjpahd juTfs; vit?

 ,t;tpla Ma;tpD}lhfg; ngw;Wf; nfhz;l Kjyhk; epiyj; juTfs; vit?

 ,j;juTfspypUe;J ngw;Wf; nfhs;sf;$ba ,uz;lhk; epiyj; juTfs; vit?

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 VNjDk; Ma;nthd;wpy; ahNjDk; egnuhUtu; VNjDk; nghUnshd;W my;yJ

VNjDk; ,aw;if epiyiknahd;Wld; njhlu;Gila gz;ghdJ> gz;GuPjpahd

njhd;W vd miof;fyhk;.

cjhuzk;:

 kpd;Fkpo; xd;wpd; MAs;fhyk;

 Mz; ngz; jd;ik

 tFg;nghd;wpd; khztnuhUtupd; cauk; /  epiw

 tFg;G khztu; Gs;sptpgug; ghlj;jpy; ngw;Wf; nfhz;l Gs;sp

 tFg;G khztnuhUtu; xt;nthU ghlj;jpYk; fhl;Lk; tpUg;G.

 tFg;G khztnuhUtupd; Njhypd; epwk;.

 Fwpg;gpl;l gz;nghd;wpw;fhf Gs;sptpgu uPjpahd ngWkhdnkhd;iw vLf;f

KbahjpUg;gpd; mJ Jizg; gz;nghd;wd;W vd miof;fg;gLk;.

 Mz; ngz; jd;ik

 cw;gj;jpnahd;wpd; gOjile;j> gOjilahj epiy

 mt;thwhd gz;G uPjpahdnjhd;W my;yJ Jizg; gz;nghd;W njhlu;gpy;

ngw;Wf; nfhs;sg;gLtJ mstPl;Lj; juT (data) vdg;gLk;.
 mt;thwhd gz;G uPjpahdnjhd;W njhlu;gpy; ngw;Wf; nfhs;Sk; Gs;sptpgutpay;

uPjpahd ngWkhdq;fSld; ntspg;gLj;jf; $bajhf ,Ug;gjdhy;> mit

msit epWit kw;Wk; fzpj;jy; %yk; ngw;Wf; nfhs;s KbAk;.

cjhuzk;:  ghlrhiyapy; xt;nthU tFg;Gf;fspYk; ,Uf;Fk; khztu;

fspd; vz;zpf;if

 tFg;G khztu;fspd; cauk;

 njhopw;rhiynahd;wpy; md;whlk; cw;gj;jp nra;Ak; myF

fspd; vz;zpf;if

 khztnuhUtu; Gs;sptpgutpay; ghlj;jpy; ngw;Wf; nfhz;l

Gs;sp

 Jizg; gz;nghd;W njhlu;ghfg; ngw;Wf; nfhs;Sk; jutpd; %yk; Gs;sptpgu

tpay; uPjpahd ngWkhdj;ij ngw;Wf; nfhs;s KbahjpUg;gjdhy; mit

gz;G uPjpahd juthf ,Ug;gJld;> mit vz;Zjy;> mstpLjy; epWitapd;

%yk; md;wp mtjhdpg;gpd; %yNk ngw;Wf; nfhs;sg;gLk;.

cjhuzk;:- (i) tFg;G khztnuhUtu; xt;nthU ghlj;jpYk; fhl;Lk;

ehl;lk;.

(ii) tFg;G khztu;fspd; Njhypd; epwk;.
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 Gs;sptpgutpay; uPjpahd fw;iffSf;F msT uPjpahd juTfs; kl;LNk

gad;gLj;jg;gLk;.

 Gs;sptpguf; fy;tpapy; mjw;Fupa rfy myFfisAk; cs;slf;fpa njhil

Fb vd miof;fg;gLk;.

cjhuzk;:- - ghlrhiyapd; 5 Mk; ju  khztu;fspd;  epiw njhlu;ghd

Ma;tpy; mg;ghlrhiyapd; 5 Mk; jur; rfy khztu;fisAk;

gad;gLj;Jjy;.

- E}y; epiyankhd;wpd; Gj;jfk; njhlu;ghd fzpg;gPl;bd;NghJ

me;E}y; epiyaj;jpd; midj;Jg; Gj;jfq;fSk;

 Ma;tpd;NghJ  Ma;Tf;Fl;gLj;jg;gLtjw;Ff; FbapypUe;J njupT nra;ag;gl;l

gFjp khjpup vdg;gLk;.

cjhuzk;:- ghlrhiyapd; 5 Mk; ju khztu;fspypUe;J njupT nra;ag;gL

fpd;w 30 khztu;fs;.

 Ma;Tf;F cl;gLj;jg;gLk; Fb njhlu;gpy; kpfr; rupahd KbTf;F tUtjw;F

gpujpepjpj;Jt khjpupnahd;W njupT nra;jy; Ntz;Lk;.

 ahNjDk; epWtdnkhd;wpy; Nrfupf;fg;gLk; my;yJ Ngzpr; nry;Yk; juTfs;

mfj;juTfshFk;.

cjhuzk;:- ahNjDk; epWtdnkhd;wpy; Nrit GupAk; Copau;fs; njhlu;ghd

juTfs;> fzf;fwpf;iffs;> rk;gs mwpf;if Nghd;w juTfisg;

ngw;Wg; nfhs;sTk;.

 ahNjDk; Ma;nthd;wpw;fhf epWtdnkhd;wpy; Nrfupf;fg;gLk; juTf;Sf;F

Nkyjpfkhfj; juTfs; gpw epWtdq;fspypUe;J my;yJ gpw egu;fsplkpUe;J

ngw;Wf; nfhs;sg;gLk; juTfs; Gwj;juTfs; vdg;gLk;. mtw;iw Kjy; epiy>

,uz;lhk; epiyj; juTfs; vd;wthW tifg;gLj;j KbAk;.

 Gs;sptpgu Ma;tpw;fhf Kjy; Kiwahfr; Nrfupf;fg;gLk; juT Kjyhk; epiyj;

juTfs; vd;wiof;fg;gLk;.

cjhuzk;:- - gris tiffspd; tpiy kl;lq;fs; njhlu;ghf tptrhapfsplk;

fUj;Jf;fisf; Nfl;ly;.

- Fbrdg; Gs;sptpguj; jpizf;fsj;jpd; %yk; Nrfupf;fg;gLk;

juT.

 ahNjDk; epWtdnkhd;W my;yJ egnuhUtu; VNjDk; Ma;nthd;wpw;fhfr;

Nrfupf;fg;gl;l juTfs; NtNwJk; Ma;nthd;wpw;fhf gad;gLj;jg;gLkhapd;

mit ,uz;lhk; epiyj; juTfs; vd miof;fg;gLk;.

cjhuzk;:- kiotPo;r;rp njhlu;ghd juTfis> fhyepiy mtjhd epiyaj;

jpdhy; ntspaplg;gLfpd;w $w;wpypUe;J ngw;Wf; nfhs;sy;.

 Fbrdg; Gs;sptpguj; jpizf;fsj;jpd; mwpf;if> kj;jpa tq;fp Mz;lwpf;if>

gj;jpupif> Gj;jfq;fs;> rQ;rpiffs;> tiyaikg;Gf;fs;> ntg; jiyfs;>

epWtd epjpawpf;iffs; vd;gd ,uz;lhk; epiyj; juT %yq;fSf;fhd

cjhuzq;fshFk;
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Kjyhk; epiyj; juTfspd; mD$yq;fs; rpy gpd;tUkhW:

 juTfspy; cau; ek;gfj;jd;ik fhzg;gly;.

 rupahd jd;ikapidf; nfhz;bUj;jy;.

 Ma;tpd; Nehf;fj;jpw;F Vw;Gilajhf ,Uj;jy;.

 ,w;iwgLj;jf;$bajhf ,Uj;jy;.

Kjyhk; epiyj; juTfspd; gpujp$yq;fs; rpy gpd;tUkhW:

 nryT $Ljyhff; fhzg;gly;.

 juT Nrfupg;gjw;Ff; $Ljyhd fhyk; vLj;jy;.

 Ma;nthd;iw Nkw;nfhs;tjw;Fr; rpukkhd epiyapd;NghJ Kjyhk; epiyj;

juTfisr; Nrfupf;f KbahjpUj;jy;.

,uz;lhk; epiyj; juTfspdhy; fpilf;fg; ngWk; ed;ikfs; gpd;tUkhW:

 Fiwe;j nrytpy; juTfisg; ngw Kbjy;.

 FWfpa fhyj;jpy; Ma;it Kbf;ff;$bajhapUj;jy;.

 ,uz;lhk; epiyj; juTfisg; gad;gLj;Jtjd; %yk; fpilf;Fk; gpujp$yq;fs;

gpd;tUkhW:

 Ma;tpd; Nehf;fj;jpw;Fg; nghUj;jkw;wpUj;jy;.

 fhyk; fle;j juTfshff; fhzg;gly;.

 mj;juTfs; gy;NtW epge;jidfspd; mbg;gilapy; Nrfupf;fg;gl;bUj;jy;.

 Kjyhk; epiyj; juTfSf;fhfg; gy;NtW jpUj;jq;fs;> khw;wq;fs; nra;ag;

gl;bUj;jy;.

1. ngau; msT (Nominul Scale)
2. jutupirg;ghl;L mstPL (Ordmal Scale)
3. Mapil mstPL (Interval Scale)

4. tPj mstPL (Ratio Scale)

ngau; msT nfhz;l juTfs;:

 gy;NtW tif nfhz;l khwpnahd;wpw;Fupa Jizg; gz;Gfs; ngau;fs;

vDk; tifapy; fhzg;gLk;nghOJ mj;Jizg; gz;Gfspd; tifg;gLj;jy;fis

Nkw;nfhs;tjw;fhf (NtWgLj;jp ,dq;fhz;gjw;fhf) tpUg;gpd; mbg;gilapy;

milahsq;fs; gpuNahfpf;fg;gLk;. mt;thW Nrfupf;fg;gLk; juT ngau;

msTila juT vd;wiof;fg;gLk;.

 ,t;tilahsq;fs; uPjpapyhd vz;zpf;ifapd; mbg;gilapy; fzpj uPjpahf

fzpg;gPL nra;a KbahJ.

 ,t;thW ngwg;gLk; juTfs; ngau; milT uPjpahd juTfshf ,Ug;gJld;

,jd; %yk; Jizg; gz;Gfs; uPjpahf NtWgLj;jp ,dq;fhzg;gLjy; kl;Lk;

,lk;ngWk;.

cjhuzk;:-

 Mz; ngz; jd;ikapid mwpe;J nfhs;sy;.  cupa  milahsj;ij

rl;lfj;jpy; milahsg;gLj;jTk;.

* ngz; - F, Mz; - M

* ngz; - 1, Mz; - 2

* ngz; - G, Mz; - B

 Fwpg;gpl;l rl;lfj;Js; ~~ || vDk; milahsj;ij ,lTk;.

* ngz; Mz;
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 tjptpl khtl;lj;ij mwpe;J nfhs;sy;.

* nfhOk;G - C fk;g`h - G fSj;Jiw - K

* nfhOk;G - 1 fk;g`h - 2 fSj;Jiw - 3

Fwpg;gpl;l rl;lfj;Js; ~~ || vDk; milahsj;ij ,lTk;.

* nfhOk;G: fk;g`h: fSj;Jiw: 

ju tupirg;ghl;L mstPl;Lj; juT

 gy;NtW tifg;gLj;jy;fs; nfhz;l khwpnahd;wpw;Fupa Jizg; gz;Gfspd;

mbg;gilapy; tifg;gLj;jy;fisg; Nghd;W xg;gPL nra;af;$bathW fUj;

Js;sjhff; fhl;lg;gLk; milahsq;fs; ju tupirg;ghl;L mstPL vd;wiof;fg;

gLtJld; mj;juTfs; ju tupirg;ghl;L mstPl;Lj; juthFk;.

 ,j;ju tupirg;ghl;bw;fpilNa epiyahd mstPnlhd;W Ngzg;glhjpUf;Fk;.

 ,jd; %yk; khwpia ,dq;fhz;gjidg; Nghd;W mjd; gUkd; njhlu;ghfTk;

tpsf;fnkhd;W ngwg;gLk;.

cjhuzk;:

fzpj ghlj;jpw;fhf khztnuhUtupd; tpUg;gpid mwpe;J nfhs;sy;.

cq;fsJ epuYf;Fupa milahsj;ijr; rl;lfj;jpy; ,lTk;.

 kpf tpUg;GilaJ - 4

tpUg;GilaJ - 3

tpUg;gkpd;ik - 2

vt;thwhapDk; tpUg;gkpd;ik - 1

 kpf tpUg;GilaJ -

tpUg;GilaJ -

tpUg;gkpd;ik -

vt;thwhapDk;  tpUg;gkpd;ik -

 kpf tpUg;GilaJ - A

tpUg;GilaJ - B

tpUg;gkpd;ik - C

vt;thwhapDk;  tpUg;gkpd;ik - D

tFg;ghapil mstPl;Lj; juT  /  Mapil mstPl;Lj; juT

g+r;rpa epiyapy; fhzg;gLtJk; MapDk; cz;ikg; g+r;rpankhd;ww;w xg;gPl;L

uPjpahf xOq;F Kiwahf ,Ug;gijg; Nghd;Nw rkkhd ,ilntspfs;

fhzg;gLtJk; fzpj uPjpahff; fzpg;gPL nra;af;$ba juT mstPl;L vy;iyj;

juTfshFk;. ,q;F khwpia ,dq;fhzTk; gUkidr; Rl;bf; fhl;Ljy; vd;gd

Nghd;W epiyahd Mapil fhzg;gLk;.

cjhuzk;:

 ntg;gepiyia mstpLtjw;fhfg; gad;gLj;jg;gLk; nry;rpa]; ghif

(C0) iaAk; guidw; ghifiaAk; (F0) Fwpg;gpl;Lf; fhl;lyhk;.

 ,t;tstPl;L mstPLfs; ,uz;bYk; g+r;rpankhd;W (0) fhzg;gLk;.

MapDk; ,J cz;ikahd g+r;rpankhd;wd;W.

0C0   =  32F0

0F0 =  -17.7746C0
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Xu; mynfhd;wpd; njhlu;r;rpahd myFfSf;fpilNa Mapil rkkhd

jhFk;.

34C0 - 33C0   = 2C0  - 1C0  my;yJ

98F0  - 97F0   =  2F0  - 1F0 MapDk;

    2F0  - 1F0     2C0  - 1C0

tPj mstPl;Lj; juT

cz;ikg; g+r;rpankhd;W fhzg;gLk; tFg;ghapilfSf;fpilapyhd gUkd;

rkkhf mikAk; ,U vz;zpf;iffSf;fpilNa tPjkhdJ fUj;Js;sjhf

mikAkhW rfy fzpj uPjpahf fzpg;gplf;$ba juT mstPl;L vy;iyapd;

juthff; fUjg;gLk;. ,t;tstPl;bd; tifg;gLj;jg;gl;l khwpfis ,dq;fhz

gUkidr; Rl;bf; fhl;Ljy;> epiyahd Mapil fhzg;gly; Mfpa gz;Gfisf;

fhzKbAk;.

cjhuzk;:

 milahsk;

 cauk;

 epiw

 taJ /  MAl;fhyk;

 tUkhdq;fs; / nryTfs;
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Nju;r;rp 2.0: tzpfj; juTfis xOq;fikj;J Kd;itg;ghu;.

Nju;r;rp kl;lk; 2.2: juTfisr; Nrfupg;gjw;Fj; Njitahd cgfuzq;fis

cUthf;Fthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 juTfs; Nrfupf;Fk; Kiwapid mwpKfg;gLj;Jthu;.

 Neu;Kf ciuahly; Kiwapid tpsf;Fthu;.

 Neu;Kf ciuahlypd; mD$yq;fs;> gpujp$yq;fisr; Rl;bf; fhl;Lthu;.

 Ra fzpg;gPL nra;jiy tpsf;Fthu;.

 Ra fzpg;gPL nra;jypd; mD$yk;> gpujp$yq;fisr; Rl;bf; fhl;Lthu;.

 njhiyNgrpf; fye;Jiuahly; Kiwapid mwpKfg;gLj;Jthu;.

 njhiyNgrpf; fye;Jiuahlypd; mD$yk;> gpujp$yq;fisr; Rl;bf; fhl;Lthu;.

 Neu; mtjhdpg;G Kiw %yk; juT Nrfupg;G Kiwapid tpsf;Fthu;.

 Neu; mtjhdpg;G Kiwapd; mD$yq;fs;> gpujp$yq;fisr; Rl;bf; fhl;Lthu;.

 ,yj;jpudpay; juT Nrfupg;G Kiwapid tpsf;Fthu;.

 Ftpthf;fg;gl;l FO Kiw %yk; juTfisr; Nrfupf;Fk; Kiwapid

tpsf;Fthu;.

 juT Nrfupf;Fk; gy;NtW fUtpfis xg;gPl;L uPjpapy; gFg;gha;T nra;thu;.

 tpdhf;nfhj;J> Jizg;gl;bay; vd;gdtw;iwj; jahupf;Fk;NghJ ftdj;jpy;

nfhs;sNtz;ba tplaq;fis tpsf;Fthu;.

 KOikahd Nrhjid vd;why; vd;d vd;gij tpsf;Fthu;.

 juT newpg;gLj;jiy mwpKfg;gLj;jp mjd; Kf;fpaj;Jtj;ij tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 ePq;fs; thOk; gpuNjrj;jpy; kf;fspd; njhopy;> tUkhdk; vd;git njhlu;gp

yhd juT Nrfupf;Fk; Kiwfs; njhlu;gpy; tFg;G khztu;fsplk; Nfl;lwpaTk;.

 khztu;fspdhy; Fwpg;gplg;gLfpd;w Kiwfisf; fUk;gyifapy; Fwpj;Jf;

nfhs;sTk;.

 mk;Kiwfspd; cjtpAld;> Kjyhk; epiyj; juT Nrfupf;Fk; Kiwapidg;

gl;bay;gLj;jTk;.

 gpd;tUk; Ma;tpw;Fj; Njitahd juTfisr; Nrfupg;gjw;Fg; nghUj;jkhd

Kiwfisg; ngaupLkhW khztu;fSf;Ff; $wp> mt;thW ngaupLtjw;fhd

fhuzq;fisf; Nfl;lwpaTk;.

 khtl;lj;jpd; ghlrhiyfspy; cau;ju khztu;fspd; thrpg;gjpYs;s tpUg;Gj;

njhlu;ghd Ma;T nra;jy;.

 fpuhkg; gFjpnahd;wpd; kf;fspd; Rfhjhug; gpur;rpidfs; njhlu;ghf Ma;T

nra;jy;.

 nfhOk;Gg; gq;Fr; re;ijapd; ,d;iwa epiyapy; gq;F tpiy kl;lq;fs;

njhlu;ghf Ma;T nra;jy;.
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 mjpNtf tPjpnahd;wpy; gazpf;Fk; thfd tiffs; njhlu;ghf Ma;T

nra;jy;.

 Gjpa nkd;nghUs; xd;wpd; tpidj;jpwd; njhlu;ghf Ma;T nra;jy;.

 epWtdnkhd;wpdhy; Vw;ghL nra;j gapw;rpg;gl;liw Ntiyj;jpl;lj;jpd; ntw;wp

njhlu;ghd fUj;Jf;fis me;epfo;tpy; gq;Fgw;wpatu;fsplkpUe;J ngw;Wf;

nfhs;sy;.

 Njrpa uPjpapy; gue;J fhzg;gLfpd;w egu;fspd; Gjpa cw;gj;jpfspd; juuPjpahd

gz;Gfisf; Nfl;lwpjy;.

 khztu;fspdhy; toq;fg;gl;l tpilfisg; gad;gLj;jp> mk;Kiwfspy; xg;gPl;L

uPjpahd mD$yq;fs;> gpujp$yq;fis tpsf;fTk;.

 gpd;tUk; tpdhf;nfhj;ij tFg;gpy; Kd;itj;J> mjidg; g+uzg;gLj;Jtjw;F

khztu;fSf;F MNyhrid toq;fTk;.

1. juk; -

2. gpwe;j jpfjp -

3. gpd;tUk; xt;nthU cUg;gbfSf;Fk; ePq;fs; xU khjj;jpy; nrytplg;gLk;

gzj;njhif vt;tsT?

 rpw;Wz;brhiyapypUe;J czTf; nfhs;tdT

 Nghf;Ftuj;Jr; nryT

 Mil mzpfs;

 ngd;rpy;> Ngid> Gj;jfk;> vOJfUtpfs;

 Vidad

4. ePq;fs; xU thuj;jpy; ghlrhiyf;Fr; r%fkspf;fhj ehl;fspd; vz;zpf;if

ahf ,Ug;gJ>

 0 -

 1 - 2

 2 - 3

 3I tplf; $ba

5. f.ngh.j. (rh.j)g; guPl;irapy; ePq;fs; ngw;Wf; nfhz;l juq;fspd;

vz;zpf;if vt;tsT?

 A  C  W

 B  S

6. ghlrhiy kl;lf; fzpg;gPl;Lr;  nrad;Kiwapy;  ePq;fs;  nfhz;Ls;s

tpUg;gk;>

 tpUg;gkhdJ  tpUg;gkpy;iy

7. fle;j tUlj;jpy;  ePq;fs; Gj;jfj;jpw;fhf nrytplg;gl;l gzj; njhif

vt;tsT?

&.............

8. jdpg;gl;l Nkyjpf tFg;Gf;fs; NjitahdJ vd ePq;fs; fUJfpd;wPu;fsh?

 Mk;  ,y;iy

 nrhy;y KbahJ  rpyNtisfspy; NjitahdJ

 vt;NtisapYk; Njitaw;wJ
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9. Nju;r;rp tpUj;jpr; nraw;wpl;lk; njhlu;gpyhd cq;fsJ fUj;Jf;fisf;

Fwpg;gplTk;.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

10. ePq;fs; khjj;jpw;Fr; rpw;Wz;br;rhiyapy; czT  Fbghdq;fSf;fhfr;

nryT nra;Ak;  gzj;njhifahdJ  cq;fsJ  FLk;g tUkhdj;jpy;

vj;jid tPjj;ijf; nfhz;Ls;sJ?

11. cq;fsJ FLk;g mq;fj;jtu;fspd; vz;zpf;if

 1  2  3  4

 5  5 I tpl mjpfk;

 tpdhf;nfhj;jpd; cjtpAld; gpd;tUtdtw;iw tpsf;fTk;.

 rpwe;j tpdhf;nfhj;njhd;wpy; ,Uf;f Ntz;ba gz;Gfs;

 tpdhf;nfhj;njhd;wpy;  cs;slq;f Ntz;ba  tpdh tiffSk;  mtw;wpd;

mD$yq;fSk; gpujp$yq;fSk;

 tpdhf;nfhj;njhd;iwj; jahupf;Fk; gbKiw

 KOikahd Nrhjid

 Nkw;fhl;ba tpdhf;nfhj;jpy; fhzg;gLfpd;w gytPdk; njhlu;ghfg; gpd;tUk;

tplaq;fspd; cjtpAld; njspTgLj;jTk;.

 tpdhf;nfhj;jpd; fl;likg;gpYs;s FiwghLfs;:

Nkw;fhl;ba tpdhf;nfhj;jpy; 1> 2 Mfpa tpdhf;fs; jdpg;gl;l uPjpapyhd

jfty;fs; njhlu;gpy; Nfl;fg;gl;lhYk; $l kPz;Lk; 11k; tpdhtpy; jdpg;gl;l

uPjpapyhd jfty;fs; Nfl;fg;gLfpd;wJ. rkkhd jfty;fs; njhlu;gpy; Nfl;fg;

gLfpd;w tpdhf;fs; xd;whf ,Uf;ff;$bathW tpdhf;fs; cs;slf;fg;gly;

Ntz;Lk;.

 tpilaspg;gjw;Fr; rpukkhd tpdhf;fs; cs;slf;fg;gl;bUj;jy;:

Nkw;fhl;ba tpdhf;nfhj;jpd; 3tJ tpdhtpy; Mil mzpfSf;Fr; nrytplg;

gl;l njhifapidf; Nfl;ly;.

 fbdkhd tpdhf;fs; cs;slf;fg;gl;bUj;jy;:

6tJ tpdhthdJ fbdkhd tpdhnthd;whFk;. tpdhtpy; ,U tpilfs;

kl;Lk; Kd;nkhopag;gl;Ls;sJ.

 rpf;fyhd vz;Zjiy mbg;gilahff; nfhz;l tpdh cs;slf;fg;gly;.

 10k; tpdhthdJ rpf;fyhd vz;Zjiy cs;slf;fg;gl;l tpdhthFk;.

 fhyk; fle;j tplaq;fs; njhlu;gpy; Nfl;fg;gLk; tpdhf;fs; cs;slf;fg;gl;

bUj;jy;.

7tJ tpdh mt;thwhd fhyk; fle;j tplaq;fs; njhlu;ghf tpdtg;gLk;

tpdhnthd;whFk;.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Kjy; epiyj; juTfisr; Nrfupf;Fk; gy;NtW Kiwfspy; rpy gpd;tUkhW:

 Neub mtjhdpg;G

 Rafzpg;gPl;L Kiw (tpdhf;nfhj;J Kiw)

 njhiyNgrpf; fye;Jiuahly; Kiw

 Neu;Kf ciuahly; Kiw

 ,yj;jpudpay; %yk; juTfisr; Nrfupj;jy; Kiw

 Ftpthf;fg;gl;l FOf; fye;Jiuahly; Kiw

jdpg;gl;l Neu;Kff; fye;Jiuahly; Kiw

 jdpegu;fs; xUtNuhnlhUtu; fye;Jiuahbj; juTfisg; ngw;Wf; nfhs;tJ

jdpg;gl;l Neu;Kff; fye;Jiuahly; KiwahFk;.

 ,q;F Jyq;fiy toq;Fgtu; Ma;tpw;Fl;gLj;Jgtupdhy; toq;Fk; juTfs;

Jizg;gl;baypy; tprhuiz mjpfhup (Ma;T nra;gtupdhy;) guPl;rfuhy;

gjpT nra;ag;gLk;.

 fpuhkg; gpuNjrnkhd;wpd; kf;fspd; tho;f;ifj; juk; njhlu;ghd Ma;nthd;wpd;

NghJ njupT nra;j rpy FLk;gq;fisr; re;jpj;Jf; fye;Jiuahly; nra;tjd;

%yk; juT ngw;Wf; nfhs;siy cjhuzkhfr; Rl;bf; fhl;l KbAk;.

 juT Nrfupg;gpy; Neu;Kff; fye;Jiuahly; Kiwapidg; gad;gLj;Jtjd;

xg;gPl;L uPjpahd mD$yq;fspw; rpy gpd;tUkhW:

 xg;gPl;L uPjpapy; $ba Jyq;fy; tpfpjnkhd;iw vjpu;ghu;f;fyhk;.

 cau; ek;gpf;ifAld; $ba juTfisg; ngw;Wf; nfhs;sf;$bajhf ,Uj;jy;.

 Jyq;fiyg; ngWgtu; juTfisg; ngw;Wf; nfhs;Sk;NghJ> mtupd; Ma;T

njhlu;gpy; ek;gpf;ifia cWjpg;gLj;j Kbjy;.

 Fiwe;j fy;tp kl;lj;ijf; nfhz;l egu;fsplkpUe;Jk; $lj; juTfisg;

ngw;Wf; nfhs;s Kbjy;.

 Jyq;fiy  toq;Fgtupdhy;  ngw;Wf; nfhLf;Fk; tpilfspd; cz;ikj;

jd;ikapid cWjpg;gLj;jf;$bajhf ,Uj;jy;.

 Neu;Kff; fye;Jiuahlypy; fhzg;gLfpd;w xg;gPl;L uPjpahd gpujp$yq;fSl;

rpy gpd;tUkhW:

 nryT $ba Kiwnahd;whFk;.

 kw;nwhUtu; Kd;dpiyapy; tpilaspg;gjw;F tpUg;gkw;w czu;Tg+u;tkhd

tpdhf;fSf;F tpilfisg; ngw;Wf; nfhs;tJ rpukkhdjhf ,Uf;Fk;.

 tprhuiz  mjpfhupapd;  jdpg;gl;l  epiyikfs;  juTfspy;  jhf;fj;ij

Vw;gLj;Jk;.

 guPl;rpg;gtupd; gapw;rp mDgtk; vd;gtw;wpw;Nfw;gNt jdpg;gl;l Neu;Kff; fye;

Jiuahly; Kiw $ba tpidjpwd; nfhz;ljhff; fhzg;gLk;.

 Neu; mtjhdpg;G Kiw

 jftiyg; ngWgtu; cupa Jiw njhlu;gpy; Neubahfj; njhlu;ig Vw;gLj;jp

mtjhdpg;gjd; %yk; juTfis mwpf;ifg;gLj;JtNj Neu; mtjhdpg;G

KiwahFk;.

 ,jw;fhff; fUtpfisAk; cgfuzq;fisAk; gad;gLj;j KbAk;.

cjhuzk;:- CCTV fUtp> Ntfkhdp
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 Neu; mtjhdpg;G Kiwapd; xg;gPl;L uPjpahd mD$yq;fSl; rpy gpd;tUkhW:

 cz;ikj; jd;ik cau; kl;lj;jpy; fhzg;gLk;.

 Jyq;fy; tpfpjKk; cau; kl;lj;jpy; fhzg;gLk;.

 juTfspd; ek;gfj; jd;ik cau; kl;lj;jpy; fhzg;gLk;.

 juTfspd; nry;YgbahFk; jd;ikapid cWjpg;gLj;Jtjw;F NtW cWjpfs;

mtrpakpy;iy.

 Neu; mtjhdpg;G Kiwapd; xg;gPl;L uPjpahd gpujp$yq;fSl; rpy gpd;tUkhW:

 ghtid kl;Lg;gl;bUj;jy;.

 fhyKk; nryTk; cau;thff; fhzg;gly;.

 Ms; rhu;Gilajhff; fhzg;gly;.

 gad;gLj;jg;gLfpd;w njhopy; El;g cgfuzq;fspd; ju uPjpahd gz;Gfspd;

mbg;gilapy; ngWNgWfs; khw;wkiljy;.

 Ra fzpg;gPl;L Kiw

 Jyq;fiy ntspg;gLj;Jtjw;F tpdhf;nfhj;njhd;wpidg; ngw;Wf; nfhs;t

jw;F top tif nra;J> mjw;Fupa tpilapidg; ngw;Wf; nfhs;Sjy; Ra

fzpg;gPl;L KiwahFk;.

 ,q;F juTfs; Jyq;fiy ntspg;gLj;JgtuhNyNa / Ma;tpw;Fl;gLgtupdh

NyNa gjpT nra;ag;gLk;.

 Jyq;fiy toq;FgtUf;Fj; jghy; %yNkh my;yJ NtW KiwfspNyh

tpdhf;nfhj;ijg; ngw;Wf; nfhs;s KbAk;.

 juT Nrfupj;jYf;Fr; Ra fzpg;gPl;L Kiwapidg; gad;gLj;Jtjdhy; fpilf;Fk;

xg;gPl;L uPjpahd mD$yq;fs; rpy gpd;tUkhW:

 g+Nfhs uPjpapy; tpupthd gpuNjrj;jpypUe;Jk; jdpegu;fsplkpUe;Jk; juTfisr;

Nrfupf;f KbAkhapUj;jy;.

 Fiwthd nrytpy;  $Ljyhd gpuptpduJ  juTfisg;  ngw;Wf; nfhs;s

Kbjy;.

 czu;Tg+u;tkhd tpdhf;fSf;F tpilfisg; ngw;Wf; nfhs;s Kbjy;.

 Ma;tpidf; Fiwthd Neuj;jpy; g+u;j;jp nra;a Kbjy;.

 Ra fzpg;gPl;L Kiwapy; fhzg;gLfpd;w xg;gPl;L uPjpahd gpujp$yq;fs; rpy

gpd;tUkhW>

 fpilf;Fk; Jyq;fy;fspd; tPjk; fPo; kl;lj;jpy; fhzg;gly;.

 toq;fg;gLk; juTfspd; rupahd  jd;ikapid  cWjpg;gLj;jpf;  nfhs;s

KbahjpUj;jy;.

 Fiwthd ek;gfj;jd;ikAld; $bajhf ,Uj;jy;.

 Fiwe;j fy;tp kl;lj;Jld; $ba jdpegu;fsplkpUe;J  juTfisg;  ngw;Wf;

nfhs;s KbahjpUj;jy;.

 Ma;Tf;Fl;gLgtUf;F tpdhf;fs; njhlu;gpy; tpsf;fj;ij ngw;Wf; nfhs;t

jw;Fr; rpukkhd re;ju;g;gq;fspy;  mjid  njspTgLj;jpf;  nfhs;tjw;F

cjtpahsu; xUtu; ,y;yhjpUj;jy;.
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 Ra fzpg;gPl;L KiwahdJ rPuhd fy;tp kl;lj;ijf; nfhz;l gpuptpdu;fspl

kpUe;J juTfisg; ngw;Wf; nfhs;Sk; re;ju;g;gj;jpd; NghNj kpfTk; tpidjpwd;

nfhz;ljhf ,Uf;Fk;.

njhiyNgrpf; fye;Jiuahly; Kiw

 njhiyNgrpr; nra;jpnahd;iw toq;fp tpdhf;fis mjd; %yk; tpdtp juT

fisr; Nrfupf;Fk; KiwNa njhiyNgrpf; fye;Jiuahly; KiwahFk;.

 ngwg;gLk; juTfs; guPl;rfu;fspdhy; Jizg;gl;banyhd;wpy; gjpT nra;ag;gLk;.

 njhiyNgrpf; fye;Jiuahlypd; xg;gPl;L uPjpahd ed;ikfs; rpy gpd;tUkhW:

 tpiuthfj; jfty;fisg; ngw;Wf; nfhs;s Kbjy;.

 Njrpa> ru;tNjr mstpy; ,lk;ngWk; Ma;Tfspd;NghJ ,jidg; gad;gLj;jf;

$bajhf ,Uj;jy;.

 Neu;Kff; fye;Jiuahly;  KiwAld;  xg;gpLk;NghJ  fpuak;  Fiwthf

,Uj;jy;.

 njhiyNgrpf; fye;Jiuahlypd; xg;gPl;L uPjpahd gpujp$yq;fspw; rpy

gpd;tUkhW:

 juTfisr; Nrfupg;gjw;fhfj; Jyq;fiy toq;Fgtupd; njhiyNgrp ,yf;fj;

ijg; ngw;Wf; nfhs;sy; fl;lhakhf ,Uj;jy;.

 njhiyNgrp trjpfs; ,y;yhj re;ju;g;gq;fspd;NghJ juTfisg; ngw;Wf;

nfhs;Sk; khjpupahdJ gpujpepjpj;Jtg;gLj;jhj khjpupnahd;whff; fhzg;gly;.

 Jyq;fiy toq;Fgtupdhy;  ngw;Wf;  nfhLf;Fk;  juTfspd;  cz;ikj;

jd;ikapid cWjpg;gLj;jpf; nfhs;s KbahjpUj;jy;.

 njhiyNgrp tiyaikg;Gf;fspy; Vw;gLfpd;w njhlu;ghly; jilfs; fhuz

khfj; juTfs; jpupTgLk; epiy fhzg;gly;.

 ,yj;jpudpay; juT Nrfupf;Fk; Kiw

 Gjpa ,yj;jpudpay; njhopy;El;g Kiwf; fUtpfisg; gad;gLj;jpj; juT

Nrfupj;jy; ,yj;jpudpay; juT Nrfupj;jy; Kiw vdg;gLk;. ,J E.Research

vdTk; miof;fg;gLk;.

 ,yj;jpudpay; Kiwiag; gad;gLj;jpj; juT Nrfupg;gjw;Fg; gad;gLj;jf;$ba

rpy Kiwfs; gpd;tUkhW:

 fzpdpAld; njhlu;Gila fye;Jiuahly; Kiw (CAPI)
 fzpdpAld; njhlu;Gila Ra fzpg;gPl;L Kiw (CASE)
 kpd;dQ;ry; Ma;T (,yj;jpudpay; jghy;) (E-mail survey)

 tiyaikg;G Ma;T (web survey)

 ,yj;jpudpay; juT Nrfupf;Fk; Kiwfspd; xg;gPl;L uPjpahd mD$yq;fspy;

rpy fPNo jug;gl;Ls;sd.

 gad;gLj;jjy; ,yFthdJ.

 tpiuthfj; juTfisr; Nrfupf;f Kbjy;.

 nryT FiwthdJ.

 juTfis xOq;fikj;jy; ,yFthf ,Uj;jy;.

 ru;tNjr uPjpahfg; gutyhf thOk; jdpegu;fspd; juTfisg; ngw;Wf;

nfhs;tJ ,yFthdJ.
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 ,yj;jpudpay; juT Nrfupf;Fk; Kiwfspy; xg;gPl;L uPjpapyhd gpujp$yq;fspy;

rpy gpd;tUkhW:

 Jyq;fy; tPjk; Fiwtilayhk;.

 ek;gfj;jd;ik Fiwthf ,Uj;jy;.

 Gjpa njhopy;El;g trjpfs; ,y;yhj re;ju;g;gq;fspy; gpujpepjpj;Jtg;gLj;jf;

$ba khjpupnahd;iwg; ngw;Wf; nfhs;s KbahjpUj;jy;.

 Ftpkakhf;fg;gl;l FOf; fye;Jiuahly; Kiw

 juT Nrfupf;fg;gl Ntz;ba Jiw njhlu;ghf mwpT> mDgtq;fs;

vd;gtw;Wld; $ba rpwpa jdpegu; FOnthd;Wld; fye;Jiuahbj; juT

Nrfupf;Fk; KiwNa Ftpkakhf;fg;gl;l FOf; fye;Jiuahly; KiwahFk;.

 ,q;F mtjhdpg;gtupdhy; Fwpj;j FOtpd; mq;fj;jtu;fSf;F toq;fg;gl

Ntz;ba juTfs; njhlu;ghf MNyhrid toq;fg;gLk;.

 Ftpkakhf;fg;gl;l FOf; fye;Jiuahly; Kiwapd; xg;gPl;L uPjpahd

mD$yq;fSl; rpy gpd;tUkhW:

 kpf Mokhd tplaq;fis mwpe;J nfhs;tjw;Fg; gad;gLj;jf;$bajhf

,Uj;jy;.

 kdg;ghq;F> ek;gpf;if> mDgtk; Nghd;w gz;G uPjpahd juTfisg; ngw;Wf;

nfhs;tjw;F kpfg; nghUj;jkhd Kiwnahd;whf ,Uj;jy;.

 Vida KiwfSld; xg;gpLkplj;J nryT Fiwthdjhf ,Uj;jy;.

 fye;Jiuahlypd;NghJ fUj;Jf;fs; gupkhwg;gLtjhy; Jyq;fy; tPjkhdJ

cau; kl;lj;jpy; fhzg;gLjy;.

 juTfspd; ek;gfj;jd;ik $Ljyhff; fhzg;gLjy;.

 Njitahd msT uPjpahd juTfisg; ngw;Wf; nfhz;ljd; gpd;du; Nkyjpf

tpupthd juTfisg; ngw;Wf; nfhs;tjw;fhd Kiwnahd;whfg; gad;gLj;jf;

$bajhf ,Uj;jy;.

 jdpegu; Neu;f; fye;Jiuahly; KiwAld; xg;gpLk;NghJ Ftpkakhf;fg;gl;l

FOf; fye;Jiuahly; Kiwapd; khjpup tprhykhdjhf ,Uj;jy;.

 Ftpkakhf;fg;gl;l FOf; fye;Jiuahly; Kiwapd; xg;gPl;L uPjpahd

gpujp$yq;fSl; rpy gpd;tUkhW:

 Fwpg;gpl;l Nehf;fnkhd;wpw;fhd gy;NtW fUj;Jf;fs; Jyq;fy;fshff; fpilf;

fg; ngwy;.

 ,jd; fhuzkhfj; juTg; gFg;gha;T nra;jy; rpukkhdjhf ,Uj;jy;.

 KbTfSf;F tUtjpy; fhyjhkjk; Vw;glyhk;.

 Gjpa cw;gj;jpfs; njhlu;ghf kPs tYt+l;liyg; ngw;Wf;  nfhs;tjw;Fr;

re;ijg;gLj;jy; Jiwapy; ,k;Kiw $Ljyhfg; gad;gLj;jg;gLk;.

 Rafzpg;gPl;Lf;fhd tpdhf;nfhj;njhd;W gad;gLj;jg;gly; Ntz;Lk;. Vida

KiwfSf;fhf Jizg; gl;bay; gad;gLj;jg;gLk;.

 cUthf;fg;gLk; tpdhf;fs; gpd;tUk; gz;Gfisf; nfhz;bUj;jy; Ntz;Lk;.

 Nehf;fj;jpw;Fg; nghUe;jf;$bajhf ,Uj;jy;.

 tpUg;Gf;Fupa> rpf;fyhd> gy;fUj;Jf;fisf; nfhz;buhjitfshf ,Uj;jy;.

 rpe;jidiaj; J}z;lf;$bajhf ,Uj;jy;.

 njspthfTk; ,yFthdjhfTk; ,Uj;jy;.
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 juT Nrfupf;Fk; cgfuzk; xd;whfpa tpdhf;nfhj;J gpd;tUk; gz;Gfisf;

nfhz;bUj;jy; Ntz;Lk;.

 tpdhf;nfhj;jpd; Nehf;fk; njspTgLj;jg;gl;bUj;jy;.

 tpdhf;nfhj;J ePz;L nry;yhjpUj;jy;.

 tpdhf;fs; Kiwahf xOq;FgLj;jg;gl;bUj;jy;.

 tpilfis  toq;Ftjw;fhd  njspthd  MNyhridfs;  cs;slf;fg;gl;

bUj;jy;.

 njsptw;w tpdhf;fs; cs;slf;fg;glhjpUj;jy;.

 gy;NtW fUj;Jf;fis cs;slf;fpa gjq;fis cl;gLj;jhjpUj;jy;.

 rpf;fyhd vz;ZjYld; $ba tpdhf;fs; cs;slf;fhjpUj;jy;.

 tpdhf;nfhj;jpy; gpd;tUk; Kiwfspy; tpdhf;fis cs;slf;f KbAk;.

 ,U Nju;T tpdhf;fs;

 gy; Nju;T tpdhf;fs;

 RahjPdkhf tpilaspf;ff;$ba tpdhf;fs;

 Neubahd tpilapid vjpu;ghu;f;ff;$ba tpdhf;fs;

 ,UNju;T> gy;Nju;T> Neub tpilaspj;jiy vjpu;ghu;f;Fk; tpdhf;fspd; %yk;

tpilaspg;gtu;fspd; vz;zg;gb tpilaspg;gJ fbdkhf ,Ug;gJld; RahjPd

khd tpdhf;fSf;F mtu;fsJ  vz;zg;gb tpilaspf;f KbAk;.

 RahjPdkhd tpilapid vjpu;ghu;f;Fk; tpdhf;fSf;Ff; fpilf;Fk; tpilfspd;

%yk; Gjpa fUj;Jf;fisg; ngw;Wf; nfhs;s KbAk;.

 ,UNju;T> gy;Nju;T tpilfisg; gFg;gha;T nra;tJ ,yFthdJld; RahjPd

khd tpilfis vjpu;ghu;f;Fk; tpdhf;fSf;Ff; fpilf;Fk; tpilfisg;

gFg;gha;T nra;tJ xg;gPl;L uPjpapy; fbdkhdJ.

 Jizg;gl;bay; vd;gJ Neu;Kff; fye;Jiuahlypy; fpilf;fg; ngWk; jfty;

fis mwpf;ifg;gLj;Jtjw;Fg; gad;gLj;jg;gLk; gl;banyhd;nwd;gJld; mjd;

%yk; Ma;thsu;fSf;F topfhl;lnyhd;W fpilf;fg; ngWk;.

 tpdhf;nfhj;J Jizg;gl;bay; vd;gdtw;iw khjpupnahd;wpd; %yk; KOik

ahfg; guPl;rpf;fg;gl;L FiwghLfs; ,dq;fhzg;gl;Lj; jpUj;jq;fs; nra;ag;gly;

Ntz;Lk;.

 tpdhf;nfhj;jpidj; jpUj;jpa gpd;du; juTfs; ngw;Wf; nfhs;sf;$ba khjpup

apidr; rk;ge;jg;gLk; rpwpa gpuptpdUf;F toq;fpr; rupahd tpilapidg;

ngw;Wf; nfhs;s KbAkh vd;gjidg; guprPypj;jy; Ntz;Lk;. ,J Kw;Nrhjid

vdg;gLk;. ,jD}lhfr; rPuikf;fg;gl;l tpdhf;nfhj;jpid kPz;Lk; jahupj;jy;

Ntz;Lk;. ,J jpUj;jpaikj;jy; vdg;gLk;.

 vt;thwhd juT Nrfupj;jy; Kiwapd; %yk; juTfs; Nrfupf;fg;gl;lhYk; $l

Nrfupf;fg;gl;l juTfisg; gFg;gha;T nra;tjw;Fg; gad;gLj;Jtjw;F Kd;du;

mjid cupathW rPuikj;jy; Ntz;Lk;.

 g+uzg;gLj;jg;gl;l tpdhf;nfhj;njhd;wpd; juTfs; njspthdJ> rupahdJ>

KOikahdJ> nghUj;jkhdJ vd;gtw;wpw;fhfr; rPuikj;jy; nra;ag;gly;

Ntz;Lk;.
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 rPuikj;jypd;NghJ>

 njsptw;w tpilfs; toq;fg;gl;bUg;gpd; mtw;iwj; njspthff; Fwpj;Jf;

nfhs;sy;.

 nghUj;khdJ vd;gjid ghJfhj;Jf; nfhs;tjw;Fj; Njitahd rPuhf;fq;

fis Nkw;nfhs;sy;.

cjhuzk;:- - ePs mstpid km vd xNu myFf;Ff; nfhz;Ltuy;.

- toq;fg;gl;l tpilf;F Vw;Wf; nfhs;sg;gl;l FwpaPLfis

,ly;.

 Nfypahd> eifr;Ritahd tpilfs; fhzg;gbd;>  NtW Jyq;fy;fis

toq;Fgtu;fspdhy; tpilfs; toq;fg;gl;bUg;gpd; my;yJ tpilfs; toq;fg;

glhjpUg;gpd; mtw;iw mfw;Wjy;.
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Nju;r;rp 2.0: tzpfj; juTfis xOq;fikj;J Kd;itg;ghu;.

Nju;r;rp kl;lk; 2.3: tzpfj; juTfis xOq;fikg;ghu;.

ghlNtisfs;: 15

fw;ww; NgWfs;:

 gr;irj; juTfSf;Fk;> xOq;fikf;fg;gl;l juTfSf;Fkpilapy; fhzg;gLfpd;w

NtWghLfis tpsf;Fthu;.

 juT tiyapidj; jahupg;ghu;.

 jz;L> ,iy ml;ltizia fl;bnaOg;Gthu;.

 juT tiyapd; mD$yq;fs;> gpujp$yq;fisr; Rl;bf; fhl;Lthu;.

 juTfisj; jz;L> ,iy ml;ltiz %yk; xOq;fikg;gjd; mD$yq;fs;>

gpujp$yq;fisj; njspTgLj;Jthu;.

 KOikahd ml;ltiznahd;wpy; ,Uf;fNtz;ba gz;Gfisr; ngaupl;Lf;

fhl;Lthu;.

 KOikahd ml;ltiznahd;wpd; %yk; juTfis Kd;itg;ghu;.

 toq;fg;gl;l juTfspD}lhff; $l;lkhf;fg;gl;l> $l;lkhf;fg;glhj kPbwd;

guk;giyf; fl;bnaOg;Gthu;.

 toq;fg;gl;l juTfspd; cjtpAld; $l;lkhf;fg;gl;l> $l;lkhf;fg;glhj kPbwd;

guk;gYf;fhd rhu;G kPbwd; guk;giyAk;> jpwd; kPbwd; guk;giyAk; fl;b

naOg;Gthu;.

 rhu;G kPbwd; guk;gypD}lhfj; jpwd; rhu;G kPbwd; guk;giyf; fl;bnaOg;Gthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 cw;gj;jp epWtdnkhd;wpd; 30 Copau;fs; xU khj fhyj;jpy; Ntiy nra;j

Nkyjpf Neu Ntiy kzpj;jpahyq;fspd; vz;zpf;if njhlu;ghd gpd;tUk;

jfty;fis khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

12 20 08 15 21 21 09 09 10 15

15 16 23 15 12 08 05 05 24 20

16 10 15 22 16 20 25 15 09 16

 Nkw;fhl;ba juT tupirapidg; ngw;Wf; nfhLj;jjd; gpd;du; gpd;tUk;

tpdhf;fis khztu;fsplk; Nfl;lwpaTk;.

 Copau; xUtu; xU khj fhyj;jpDs; gzpahw;wpa mjpFiwe;j Nkyjpf

Neu kzpj;jpahyq;fspd; vz;zpf;if vt;tsT?

 xU khjj;jpDs; Copau; xUtu; gzpahw;wpa mjp$ba Nkyjpf Neu

kzpj;jpahyq;fspd; vz;zpf;if vt;tsT?

 xU khjj;jpDs; Copau;fspy; $LjyhNdhu; nra;Js;s Nkyjpf Neu

kzpj;jpahyq;fspd; vz;zpf;if vt;tsT?
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 Nkw;fhl;ba tpdhf;fSf;F tpilapidg; ngw;Wf; nfhs;tjw;Fg; ngw;Wf; nfhz;l

juTfs; mNj Kiwapy; ,Ug;gij tpl mtw;iwf; Fwpg;gpl;l VjhtnjhU

Kiwapy; xOq;fikj;jy; Kf;fpakhdJ vd;gijr; Rl;bf; fhl;lTk;.

 Nkw;Fwpg;gpl;l juTfis VWtupirapy; my;yJ ,wq;Ftupirapy; jahupg;gjw;F

MNyhrid toq;fTk;.

 Kjypy; khztu;fsplk; Nfl;l FWfpa tpdhf;fis kPz;Lk; Nfl;Fk;NghJ

mtw;wpw;F khztu;fspdhy; ,yFthf tpilaspf;f KbAkhapUf;Fk; vd;gij

cWjpg;gLj;jTk;.

 juTfis xOq;fikg;gjw;Fg; gad;gLj;jf;$ba Kiwfis khztu;fsplk;

Nfl;lwpe;J mtw;iwf; fUk;gyifapy; Fwpf;fTk;.

 juT ml;ltizia mwpKfg;gLj;jTk;.

 juT ml;ltizapd; %yk; gad;ghl;bidg; ngw;Wf; nfhs;sf;$ba kw;nwhU

xOq;fikg;G Kiwnahd;whf jz;L ,iy ml;ltizia mwpKfg;gLj;jp

mjidj; jahupg;gjw;F MNyhrid toq;fTk;.

 Nkw;Fwpg;gpl;l jfty;fSf;Fupa jz;L ,iy ml;ltiz fPNo fhl;lg;gl;Ls;sJ.

jz;L     ,iy

0 5, 5, 8, 8, 9, 9, 9

1 0, 0, 2, 2, 5, 5, 5, 5, 5, 5, 6, 6, 6, 6

2 0, 0, 0, 1, 1, 2, 3, 4, 5

rhtp: 0/5  05

 xd;WfSk; gj;JfSk; khj;jpuk; fhzg;gLfpd;w vz;zpf;iffs; kl;Lkd;wp

gy;NtW jd;ikfisf; nfhz;l Gs;sp tpguq;fisj; jz;L ,iy ml;ltiz

apd; %yk; Kd;itf;f KbAk; vd;gij tpsf;fTk;.

 gpd;tUk; Gs;sptpguj;ij khztu;fSf;Fg; ngw;Wf; nfhLj;Jj; jz;L ,iy

ml;ltiziaj; jahupg;gjw;F MNyhrid toq;fTk;.

105> 145> 176> 105> 112> 123> 154> 163> 155> 147

 ,jw;Fupa jz;L ,iy ml;ltiz gpd;tUkhW:

jz;L ,iy

10 5.5

11 2

12 3

14 5> 7

15 4> 5

16 3

17 6

rhtp: 10/5  105
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 jrk vz;fs; nfhz;l vz;zpf;iffs; fhzg;gLk;NghJk; $l jz;L ,iy

ml;ltizapid cUthf;f KbAk; vd;gijr; Rl;bf; fhl;Ltjw;Fg; gpd;tUk;

juTfisg; ngw;Wf; nfhLf;fTk;.

20.3> 21.2> 20.5> 21.7

 Nkw;fhl;ba vz;fSf;Fupa jz;L ,iy ml;ltiz gpd;tUkhW:

jz;L ,iy

20 3> 5

21 2> 7

rhtp: 20/3  20.3

 jz;L ,iy ml;ltizapD}lhfj; juTfis xOq;fikg;Gr; nra;tjd; %yk;

fpilf;Fk; mD$yq;fs;> gpujp$yq;fis khztu;fSld; fye;Jiuahb

mtw;iwf; fUk;gyifapy; Fwpf;fTk;.

 gpd;tUk; ge;jpapid khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

ghlrhiynahd;wpd; 12 C  tFg;gpd; tuT ,lhg;gpypUe;J xU thuj;jpy; ngw;Wf;

nfhs;sg;gl;l khztu;fspd; tuT jpq;fs; 25 khztpfSk;> 15 khztu;fS

khf  nkhj;j  khztu;fspd; vz;zpf;if 40 MfTk;> nrt;tha; 28 khztp

fSk;> 17 khztu;fSkhf nkhj;j  khztu;fspd; vz;zpf;if 45 MfTk;>

Gjd; 30 khztpfSk;> 20 khztu;fSk;> tpahod; 30 khztpfSk;> 16 khz

tu;fSk;> nts;sp 20 khztpfSk;> 15 khztu;fSk; ,Ue;jdu;.

 khztu;fspd; tuTfis Nkw;Fwpg;gpl;lthW ge;jpnahd;wpy; fhl;Ltjd; %yk;

mjid tpsq;fpf; nfhs;tJ fbdkhdJ vd;gJld; mtw;iw xOq;fikj;J

Kd;itj;jy; kpf Kf;fpakhdJ vd;gijr; Rl;bf; fhl;bj; juTfis ml;ltizg;

gLj;JkhW MNyhrid toq;fTk;.

 Nkw;fhl;ba juTfSf;Fj; jahupf;fg;gl;l ml;ltiz fPNo jug;gl;Ls;sJ.

           12 C tFg;gpd; xU thuj;jpy; khztu;fspd; tUif

ehs; tUif

khztpfs; khztu;fs; nkhj;jk;

jpq;fs; 25 15 40

nrt;tha; 28 17 45

Gjd; 30 20 50

tpahod; 30 16 46

nts;sp 20 15 35

  %yk;:- tFg;G tuT ,lhg;G

 KOikahd ml;ltiznahd;wpy; ,Uf;fNtz;ba gz;Gfis khztu;fSld;

fye;JiuahlTk;.

 mtjhdpg;ghdJ $Ljyhd vz;zpf;ifapy; fhzg;gLk;NghJk; xNu mtjhdpg;

ghdJ $Ljyhd jlitfs; fhzg;gLk;NghJk; mtw;iw xOq;fikf;f

Ntz;ba Kiwapid khztu;fsplk; Nfl;lwpaTk;.
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 gpd;tUk; juTj; njhFjpia khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

10> 15> 10> 12> 13> 14> 10> 12> 15> 12

13> 14> 15> 13> 12> 13> 10> 11> 12> 13

 Nkw;fhl;ba mjthdpg;Gj; njhFjpf;Fupa $l;lkhf;fg;glhj kPbwd; guk;giy

khztu;fSld; ,ize;J fl;bnaOg;gTk;.

mtjhdpg;G (X) tuTf;Fwp kPbwd; (f)

10 //// 4

11   / 1

12 //// 5

13 //// 5

14   // 2

15 /// 3

nkhj;j kPbwd;    20

 $l;lkhf;fg;gl;l kPbwd; guk;giy mwpKfg;gLj;Jtjw;Fg; gpd;tUk; nraw;ghl;by;

khztu;fis <LgLj;jTk;.

 xU tFg;gpd; 30 khztu;fs; jtizg; guPl;irapy; Gs;sptpgutpay; ghlj;jpy;

ngw;Wf; nfhz;l Gs;spfs; vdf; fUjp> ,j;juTfisf; fUk;gyifapy;

Fwpf;fTk;.

02> 49> 23> 19> 75> 99> 65> 39> 45> 62

25> 55> 70> 50> 35> 60> 72> 40> 42> 45

63> 50> 59> 48> 64> 65> 78> 79> 80> 79

 ,j; juT xOq;fikg;gpw;Ff; $l;lkhf;fg;glhj kPbwd; guk;gyhdJ nghUj;j

kw;wJ vd;gij khztu;fSld; fye;Jiuahba gpd; ntspg;gLj;jTk;.

 ,jw;fhff; $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;iwf; fl;bnaOg;g MNyhrid

toq;fTk;.

 gpd;tUk; gbKiwfisg; gpd;gw;wp $l;lkhf;fg;gl;l kPbwd; guk;giyf; fl;b

naOg;gTk;.

tPr;R = 99 - 2

= 97

tFg;Gf;fspd; vz;zpf;ifapid 5 Mf vLj;J mjd; gUkidj; jPu;khdpg;Nghk;.

 tFg;Gf;fspd; gUkd; 20 Mff; fUjp tFg;ghapilapidj; jahupj;J tuTf;

Fwpapd; gad;ghl;bd; %yk; juTf;Fupa tFg;ghapilfspy; cl;gLj;jTk;.

tFg;gpd; gUkd;  = 97 : 5  = 19.4

ngw;Wf; nfhs;sg;gl;l tuTf;Fwp khztu;fspd;

Gs;spfs; vz;zpf;if (f)

  1 -   20    // 2
21 -   40 //// 5
41 -   60 //// ////    10
61 -   80 //// //// //    12
81 - 100    / 1
nkhj;j kPbwd;             30
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 rhu;G vDk; fUj;jpid khztu;fSld; fye;Jiuahb mjd; fUj;J tpsq;fp

rhu;G kPbwd; vd;gJ tFg;G kPbwid nkhj;j kPbwDf;F vLf;Fk; tpfpjkhFk;

vdj; njspTgLj;jTk;.

 gpd;tUk; kPbwd; guk;giy tFg;gpy; Kd;itj;J rhu;G kPbwd; guk;giyf;

fl;bnaOg;Gtjw;F MNyhrid toq;fTk;.

tFg;ghapil kPbwd;

10 - 20    02

20 - 30    05

30 - 40    09

40 - 50    15

50 - 60    06

60 - 70    03

   40

Nkw;fhl;ba guk;gYf;fhd rhu;G kPbwd; guk;gy; gpd;tUkhW:

tFg;ghapil kPbwd; rhu;G kPbwd;

10 - 20 02
2

 = 0.050
40

20 - 30 05
5

 = 0.125
40

30 - 40 09
9

 = 0.225
40

40 - 50      15
15

 = 0.375
40

50 - 60      06
6

 = 0.150
40

60 - 70      03
3

 = 0.075
40

1.000

 Nkw;fhl;ba rhu;G kPbwid tPjkhf Kd;itf;Fk;NghJ tPj kPbwd; vdf;

Fwpg;gplg;gLk; vd;gij tpsf;fTk;.

 jpuz;l vDk; gjj;jpd; nghUis khztu;fSld; fye;Jiuahb jpuz;l

kPbwid mwpKfg;gLj;jTk;.

 jpuz;l kPbwdhdJ ~~kpfg; ngupaJ||>  ~~kpfr; rpwpaJ|| vd;wthW ,U Kiwfspy;

fhzg;gLnkd;gij khztu;fSf;Fj; njspTgLj;JtNjhL> gpd;tUk; guk;giyg;

ngw;Wf; nfhLj;J kpff; Fiwe;j> kpff;$ba jpus; kPbwd; guk;giyf;

fl;bnaOg;Gtjw;F MNyhrid toq;fTk;.
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tFg;ghapil kPbwd;

21 - 25 02

26 - 30 05

31 - 35 12

36 - 40 04

41 - 45 02

 ~~kpff; Fiwe;j|| jpus; kPbwd; guk;giyj; jahupf;Fk;nghOJ toq;fg;gl;l

guk;gypd; mjpfPohd kPbwd; g+r;rpakhFk;. kw;Nwhu; rkkhd gUkdpy; tFg;ghapil

nahd;W cs;sJ vdf; fUJNfhshff; nfhs;sg;gly; Ntz;Lk;.

 Nkw;fhl;ba guk;gYf;F kpff; Fiwe;j jpus; kPbwd; guk;gy; gpd;tUkhW:

tFg;ghapil kPbwd; tFg;gpd; vy;iy kpff; Fiwe;j

jpws; kPbwd;

15.5 - 20.5   0  20.5  Fiwe;j   0

20.5 - 25.5   2  25.5  Fiwe;j   2

25.5 - 30.5   5  30.5  Fiwe;j   7

30.5 - 35.5 12  35.5  Fiwe;j 19

35.5 - 40.5   4  40.5  Fiwe;j 23

40.5 - 45.5   2  45.5  Fiwe;j 25

 ~~my;yJ $ba|| jpus; kPbwd; guk;giyj; jahupf;Fk; nghOJ toq;fg;gl;l

guk;gypy; Nky; tFg;gpw;F Nkyhf kPbwd; g+r;rpakhf mikAk; kw;Nwhu;

rkkhd gUkdpdhyhd tFg;nghd;W ,Uf;fpd;wJ vdf; fUJNfhshff;

nfhs;sg;gly; Ntz;Lk; vdr; Rl;bf; fhl;lTk;.

 Nkw;fhl;ba guk;gYf;F $ba jpuz;l kPbwd; guk;gy; gpd;tUkhW:

 tFg;ghapil kPbwd; tFg;gpd; vy;iy kpff; $ba

jpus; kPbwd;

20.5 - 25.5   2 25 20.5 my;yJ $ba

25.5 - 30.5   5 23 25.5 my;yJ $ba

30.5 - 35.5 12 18 30.5 my;yJ $ba

35.5 - 40.5   4 06 35.5 my;yJ $ba

40.5 - 45.5   2 02 40.5 my;yJ $ba

45.5 - 50.5   0   0 45.5 my;yJ $ba

 xt;nthU tFg;G vy;iyf;FKupa rhu;G kPbwdpd; nkhj;jk; jpuz;l rhu;G

kPbwdhFk; vd;gjid tpsf;fp gpd;tUk; guk;giy khztu;fSf;Fg; ngw;Wf;

nfhLj;J jpuz;l rhu;G kPbwd; guk;giyf; fl;bnaOg;Gtjw;F MNyhrid

toq;fTk;.
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tFg;ghapil kPbwd; rhu;G kPbwd; jpus; rhu;G kPbwd;

15.5 - 20.5 0 0.00 0.00

20.5 - 25.5 2 0.08 0.08

25.5 - 30.5 5 0.20 0.28

30.5 - 35.5         12 0.40 0.76

35.5 - 40.5      4 0.16 0.92

40.5 - 45.5      2 0.08 1.00

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Ma;nthd;wpD}lhfr; Nrfupf;fg;gl;l xOq;fikf;fg;glhj juTfspd; jd;ik

apidf; nfhz;bUf;Fk; juTfisg; gr;irj; juTfshff; fUjg;gLk;. (raw

data)

 juT xOq;fikg;Gf;F gad;gLj;jf;$ba Kiwfshf>

 juT ml;ltiz

 jz;L ,iy ml;ltiz

 $l;lkhf;fg;glhj kPbwd; guk;gy;

 $l;lkhf;fg;gl;l kPbwd; guk;gy;

 rhu;G kPbwd; guk;gy;

 jpuz;l kPbwd; guk;gy;

 rhu;G jpwd; kPbwd; guk;giyr; Rl;bf; fhl;lKbAk;.

 $l;lkhf;fg;glhj juTfis VWtupirg;gb my;yJ ,wq;Ftupirg;gb jahupg;gJ

juT ml;ltiz vdg;gLfpd;w juTj; njhluhFk;.

 juT ml;ltizapd; mD$yq;fSs; rpytw;iw gpd;tUkhW fhl;l KbAk;.

 ,opTg; ngWkhdj;ijAk; cr;rg; ngWkhdj;ijAk; njspthf ,dq;fhz

KbAk;.

 Mfhuk;> ,il> ,ila mstPLfis ,yFthfg; ngw;Wf; nfhs;s KbAk;.

 juTfspd; milahsj;ij ghJfhf;f Kbjy;.

 juT ml;ltizapd; gpujp$yq;fSs; rpytw;iw Fwpg;gpl;Lf; fhl;l KbAk;.

 mjpf vz;zpf;if nfhz;l juTfis xOq;fikg;gjw;Fg; nghUj;jkw;wJ.

 tpupTgl;l juTfs; cl;gLtjw;fhd re;ju;g;gk; cz;L.

 juTfisr; RUf;fkhff; KbahjpUj;jy;.

 gr;irj; juTfspd; xOq;fikg;gpd; mbg;gilg; gbKiwnahd;whf juT

ml;ltiz my;yJ jz;L ,iy ml;ltiziag; gad;gLj;jyhk;.

 jz;L ,iy ml;ltizapd; mD$yq;fspy; rpy gpd;tUkhW:

 ,opTg; ngWkjp> cr;rg; ngWkjp> tPr;R Nghd;w ngWkjpfis ,yFthf

,dq; fhzyhk;

 Mfhuk;> ,ilak; Nghd;w mstPLfis ,yFthf ngw;Wf; nfhs;sy;

 fhyizapidf; fzpg;gpLtJ ,yFthFk;

 guk;gypd; jd;ikapid ,dq;fhzKbAk; Nghd;wtw;iwf; Fwpg;gplyhk;.
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 jz;L ,iy ml;ltizapd; gpujp$yq;fshf>

 juTg; nghopg;ghf;fy; ,lk;ngwhik.

 $ba vz;zpf;if nfhz;l juTfs; fhzg;gLk;NghJ mjid cUthf;FtJ

fbdk; vd;gijf; Fwpg;gplyhk;.

 g+uzkhd ml;ltiznahd;wpy; fhzg;glNtz;ba gz;Gfshf>

 ml;ltiz ,yf;fk;

 Fwpg;gpl;l jiyg;nghd;W fhzg;gLjy;

 epuy;fs;> epiwfs;> jiyg;Gf;fs;> cgjiyg;Gf;fs; vd;gtw;iw ,ly;

 juTfs; Kd;itf;fg;gl;l myFfisf; fhl;Ljy;

 Njitahd ,lq;fspy; $l;Lj;njhifapidAk;> nkhj;jf; $l;Lj; njhif

apidAk; fhl;Ljy;

 juT %yq;fisf; fhl;Ljy;

 mbf;Fwpg;Gf;fis ,Ljy; Nghd;wtw;iwf; Fwpg;gplyhk;.

 mtjhdpg;Gf;F xj;j kPbwd; guk;gYld;  xOq;fikf;fg;gl;l  ml;ltizNa

$l;lkhf;fg;glhj kPbwd; guk;gnyd miof;fg;gLk;.

 Fiwthd tPr;rpy; njhlu;r;rpahd juTfs; $Ljyhff; fhzg;gLfpd;wNghJ

$l;lkhf;fg;glhj kPbwd; guk;gyhdJ kpfg; nghUj;jkhdjhFk;.

 mtjhdpg;Gf;fis tFg;Gf;fshf NtWgLj;jp me;j xt;nthU tFg;gpw;FKupa

kPbwDld; fhl;Lk; guk;gnyhd;iw $l;lkhf;fg;gl;l kPbwd; guk;gy; vd miof;fg;

gLk;.

 juTfs; $ba tPr;rpidf; nfhz;ljhf guk;gpf; fhzg;gLfpd;wNghJ mjw;nfd

$l;lkhf;fg;gl;l kPbwd; guk;gnyhd;iwf; fl;bnaOg;Gk;NghJ Kjyhtjhf

tFg;ghapilapd; gUkidj; jPu;khdpj;jy; Ntz;Lk;.

 ,jw;fhf KjyhtJ guk;gypd; tPr;rpidf; fzpj;J mt;tPr;R nghUj;jkhdnjdf;

fUJk; tFg;Gf;fspd; vz;zpf;ifapdhy; tFg;gjd; %yk; tFg;ghapilapd;

gUkidf; fzpf;f KbAk;.

 fpilf;fpd;w tFg;ghapilapd; gUkDf;fika rfy mtjhdpg;Gf;fis cs;slf;

ff;$bathW guk;gYf;Fg; nghUj;jkhd tFg;ghapilapd; vz;zpf;ifiaj;

jPu;khdpf;fyhk;. nghJthf tFg;Gf;fspd; vz;zpf;if Fiwe;jJ 5f;Fk;

cr;rkhf 20 Mf ,Uf;FkhW Ngzy; Ntz;Lk;.

 mjpf msT nfhz;l juTfs; $Ljyhd tPr;rpDs; guk;gpf; fhzg;gLfpd;wNghJ

juT xOq;fikg;gpw;Ff; $l;lkhf;fg;gl;l kPbwd; guk;gy; kpfTk; nghUj;jkhdJ.

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;W njhlu;gpy; tFg;Gf;fspd; vy;iy (Class

limit)  tFg;ghapilapd; cz;ik vy;iy (Class boundaries) Mfpa ,U vz;zf;

fUf;fis cs;slf;fpaJ. $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpy; njhlu;

tFg;Gf;fspd; vy;iyahdJ tFg;ghapilapd; vy;iyf;Fr; rkkhdjhf mikAk;.

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;iwf; fl;bnaOg;Gtjd; %yk; juTfspd;

milahsj;ij ,dq;fhz KbahJ. mNjNghd;W tFg;gpd; Gs;spf;Fupa

rfy mtjhdpg;Gf;fSk; rkkilAk; vd fUJNfhshff; nfhs;sg;gLk;. ,jd;

%yk; $l;lkhf;fg;gl;l tO mq;F Vw;gLk;.
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 VNjDk; tFg;nghd;wpd; kPbwid nkhj;j kPbwdpd; tPjkhff; fhl;Lk;NghJ

rhu;G kPbwd; ngwg;gLk;.

 tFg;ghapilAk;> Nky; rhu;G kPbwidAk; fhl;Lk; guk;gyhdJ rhu;G kPbwd;

guk;gy; vdg;gLk;.

 rhu;G kPbwid miug;gq;fhf my;yJ jrk vz;zpf;ifapy; my;yJ

tPjnkhd;whff; fhl;lyhk;.

 tPjq;fs; %yk; rhu;G kPbwidf; fhl;Lk;NghJ mJ tPjr; rhu;G kPbwd; vd

miof;fg;gLk;.

 jpuz;l kPbwd; guk;gnyhd;iwf; fl;bnaOg;Gk;NghJ Kjyhtjhf tFg;gpd;

vy;iyapid (cz;ik vy;iy) xOq;fikj;Jf; nfhs;sy; Ntz;Lk;.

 jpuz;l kPbwd; ~~kpff; Fiwe;j||> ~~kpff; $ba|| vd ,U tifg;gLk;.

 jpus; kPbwd; guk;giyf; fl;bnaOg;Gk;nghOJ guk;gypd; ,U KidfspYk;

g+r;rpakhd rkkhd tFg;Gf;fs; ,uz;L fUJNfhshfj; nfhs;sg;gLk;.

 VNjDk; tFg;nghd;wpd; cau; cz;ik vy;iyia tplf; Fiwthd ngWkhd

nkhd;iw cs;slf;fpa tFg;Gf;fs; rfytw;wpdJk; kPbwd;fspd; $l;Lj;njhif

ahdJ kpff; Fiwthd jpuz;l kPbwdhFk;.

 VNjDk; tFg;nghd;wpd; fPo; cz;ik vy;iy my;yJ $Ljyhd ngWkjp

apid cs;slf;fpa tFg;Gf;fs; rfytw;wpdJk; kPbwd;fspd; $l;Lj;njhif

my;yJ $ba jpus; kPbwdhff; fUjg;gLk;.

 xt;nthU tFg;Gf;fSf;FNkw;g jpuz;l kPbwDld; Kd;itf;fg;gLfpd;w kPbwd;

guk;gnyhd;W kpff; Fiwe;j my;yJ $ba jpuz;l kPbwd; guk;gy; vd

miof;fg;gLk;.

 xt;nthU tFg;G vy;iyfSk; mjw;F Vw;g jpuz;l rhu;G kPbwNdhL Kd;itf;

fg;gLfpd;w guk;gnyhd;iw jpuz;l rhu;G kPbwd; guk;gy; vd miof;fg;gLk;.

fzpg;gPl;L kjpg;gPl;L epajpfs;:

 Nkw;fhl;ba rfy tplaq;fisAk; fye;Jiuahba gpd;du; gpd;tUk; nraw;ghl;by;

khztu;fis <LgLj;jTk;.

 Fiwe;j tPr;rpDs; guk;gy; fhzg;gLfpd;w juTj;njhFjpnahd;wpidg; ngw;Wf;

nfhLj;Jj; juTj;njhlu;> jz;L ,iy ml;ltiz $l;lkhf;fg;glhj kPbwd;

guk;gy; vd;gtw;iwf; fl;bnaOg;g MNyhrid toq;fTk;.

 ghupasT tPr;rpDs; guk;gpf; fhzg;gLfpd;w juTj;njhFjpnahd;iwg; ngw;Wf;

nfhLj;J mjw;Fg; nghUj;jkhd kPbwd; guk;giyf; Nfl;fTk;.

 mk;kPbwd; guk;giyf; fl;bnaOg;gr; re;ju;g;gk; toq;fTk;.

 Nkw;fhl;ba $l;lkhf;fg;gl;l kPbwd; guk;gypD}lhf>

 rhu;G kPbwd; guk;gy;

 kpff; Fiwe;j jpuz;l kPbwd; guk;gy;

 my;yJ $ba jpuz;l kPbwd; guk;gy;

vd;gtw;iwf; fl;bnaOg;gr; re;ju;g;gk; toq;fTk;.
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Nju;r;rp 2.0: tzpfj; juTfis xOq;fikj;J Kd;itg;ghu;.

Nju;r;rp kl;lk; 2.4: ml;ltizfisg; gad;gLj;jp tzpfj; juTfis

Kd;itg;ghu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 tiunghd;wpid cUthf;Fk;NghJ ftdj;jpy; nfhs;sNtz;ba tplaq;fis

tpgupg;ghu;.

 juTfis Kd;itf;Fk; Kiwnahd;whf tiugpd; Kf;fpaj;Jtj;ij Rl;bf;

fhl;Lthu;.

 vspa ryhif tiuig mwpKfg;gLj;Jthu;.

 vspa ryhif tiugpd; Kf;fpaj;Jtj;ijr; Rl;bf; fhl;Lthu;.

 toq;fg;gl;l juTfspD}lhf vspa ryhif tiuig cUthf;Fthu;.

 $l;Lr; ryhif tiuig mwpKfg;gLj;Jthu;.

 $l;Lr; ryhif tiugpd; Kf;fpaj;Jtj;ij Rl;bf; fhl;Lthu;.

 toq;fg;gl;l juTfspD}lhf $l;Lr; ryhif tiuig tiue;J fhl;Lthu;.

 tPjf; $l;Lr; ryhif tiuig mwpKfg;gLj;Jthu;.

 tPjf; $l;Lr; ryhif tiugpd; Kf;fpaj;Jtj;ij Rl;bf; fhl;Lthu;.

 toq;fg;gl;l jfty;fspD}lhf tPjf; $l;Lr; ryhif tiuig tiue;J

fhl;Lthu;.

 gy;kbr;ryhif tiugpid mwpKfg;gLj;Jthu;.

 gy;kbr; ryhif tiugpd; Kf;fpaj;Jtj;ij Rl;bf; fhl;Lthu;.

 toq;fg;gl;l jfty;fspD}lhf gy;kbr; ryhif tiuig tiue;J fhl;Lthu;.

 rpj;jpu tiugpid mwpKfg;gLj;Jthu;.

 rpj;jpu tiugpd; Kf;fpaj;Jtj;ijr; Rl;bf; fhl;Lthu;.

 toq;fg;gl;l jfty;fspD}lhf rpj;jpu tiugpid tiue;J fhl;Lthu;.

 ig tiugpid mwpKfg;gLj;Jthu;.

 ig tiugpd; Kf;fpaj;Jtj;ijr; Rl;bf; fhl;Lthu;.

 toq;fg;gl;l jfty;fspD}lhf ig tiugpid tiue;J fhl;Lthu;.

 Kff; Fwpg;G tiugpid mwpKfg;gLj;Jthu;.

 Kff; Fwpg;G tiugpd; Kf;fpaj;Jtj;ijr; Rl;bf; fhl;Lthu;.

 toq;fg;gl;l jfty;fspw;F Kff;Fwpg;G tiugpid tiue;J fhl;Lthu;.

 tiuGfs; %yk; juTfis Kd;itf;Fk;NghJ cUthFk; gpur;rpidfisr;

Rl;bf; fhl;Lthu;.

 juTfis Kd;itf;Fk; El;g Kiwfspd; xg;gPl;L uPjpahd mD$yk;> gpujp

$yq;fis tpsf;Fthu;.
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ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 vspa ryhif tiuG gy;kbr; ryhif tiuG Nghd;w tiuG> ig tiuG>

rpj;jpu tiuG Nghd;w tiuglq;fis tFg;gpy; Kd;itj;J mit njhlu;gpyhd

khztu; fUj;Jf;fisf; Nfl;lwpaTk;.

tzpfnkhd;wpd; khjhe;j tUkhdk;

tp[a kfh tpj;jpahyaj;jpy; f.ngh.j. (cau;ju) tFg;gpy; Nru;e;j khztu;fspd;

vz;zpf;if

xU ehl;bd; tptrha Vw;Wkjp mikg;G Kiwik
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fpuhkpa tq;fpnahd;wpdhy; tpepNahfpf;fg;gLfpd;w kidr; Nrkpg;G cz;bay;

tUlhe;jk; Nrfupf;fg;gl;l itg;Gf;fspd; ngWkjp (    = &gh 10 000 fspy;)

 gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahlypy; <LglTk;.

 Gs;sptpguj; juTfis ,yFthf tpsq;fpf; nfhs;sf;$bathW tiuG>

ml;ltiz vd;gtw;wpd; %yk; mtw;iw Kd;itf;f KbAk; vd;gij

njspTgLj;jTk;.

 juTfSf;Fupa tpguq;fs; vjidAk; thrpf;fhkYk; $l mj;juTfSf;Fupa

tiuG> ml;ltizfis mtjhdpj;J mJ njhlu;gpyhd gUkl;lhd

fUj;jpid cldbahfg; ngw;Wf; nfhs;s KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 juTfis Kd;itf;Fk; Nehf;fj;jpw;Fk;> juTfspd; jd;ikf;Nfw;gTk; vspa

ryhif tiuG> $l;Lr; ryhif tiuG> gy;kb ryhif tiuG> tl;l

tiuG> rpj;jpuk; Nghd;wtw;wpy; kpfTk; nghUj;jkhd ml;ltiziaj;  njupT

nra;a Ntz;Lk; vd;gijf; Fwpg;gplTk;.

 gpd;tUk; xt;nthU juTj; njhFjpapidAk; khztu;fSf;F toq;fp mjDld;

toq;fg;gLfpd;w tiugpid cUthf;Ftjw;F mtu;fSf;F MNyhrid

toq;fTk;.

(1) vspa epiyf;Fj;Jr; ryhif tiuglk; (Simple Vertical Bar Chart)

tiuaWf;fg;gl;l ABC fk;gdpapd; 2012 - 2016 tiuapyhd

X vDk; nghUspd; cw;gj;jp myFfspd; vz;zpf;if

      (Mapuk; myFfspy;)

tUlk; cw;gj;jp nra;ag;gl;l myFfspd;

vz;zpf;if (Mapuq;fspy;)

2012 12

2013 15

2014 07

2015 25

2016 27
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2013
10 000

35 000

15 000

10 000
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tiuaWf;fg;gl;l ABC (jdp) fk;gdpapd; tUlhe;j ,yhgk; (&gh kpy;ypadpy;)

 tUlk; ,yhgk; /  el;lk;

(&gh kpy;ypadpy;)

 2012 2.4

 2013 4.6

 2014 (1.2)

 2015 6.8

 2016 5.4

 Nkw;Fwpg;gpl;l juTfSf;fhd vspa ryhif tiugpid khztu;fSld;

,izj;J tiuaTk;.

 ,e;epuy; tiugpd; mD$yk;> gpujp$yq;fis khztu;fSld; fye;Jiu

ahlTk;.

 Nkw;Fwpg;gpl;l juTfSf;F tiuag;gl;l vspa epiyf;Fj;J epuy; ryhif

tiuG gpd;tUkhW:

t/g ABC fk;gdpapd; nghUspd; tUlhe;j cw;gj;jp

 t/g ABC fk;gdpapd; tUlhe;j ,yhgk; my;yJ  el;lj;ijf; fhl;Lk; tpyfy;

epuy; tiuG gpd;tUkhW:
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(2) $l;Lr; ryhif tiuglk; (Component Bar Chart)

Nky; khfhzj;jpy; re;ijg;gLj;jy; fUkq;fis elhj;jpr; nry;fpd;w t/g

XYZ fk;gdpapd; fle;j 5 tUlq;fspy; xt;nthU khtl;lj;jpYk; ngw;w

tpw;gid tUkhdq;fs; gpd;tUk; ml;ltizapy; jug;gl;Ls;sJ.

tUlk; tpw;gid tUkhdk; (&gh kpy;ypadpy;)

nfhOk;G fk;g`h fSj;Jiw nkhj;jk;

2011 200 250 150 600

2012 250 300 250 800

2013 200 200 100 500

2014 300 200 125 625

2015 300 250 200 750

 ,j;juTfis khztu;fSf;F Kd;itj;J $l;Lr;ryhif tiugpidAk;> tPjf;

$l;Lr; ryhif tiugpidAk; tiuar; nra;aTk;.

 $l;Lr; ryhif tiuGfspd; mD$yk;> gpujp$yq;fis khztu;fSld;

fye;JiuahlTk;.

 Nkw;Fwpg;gpl;l juTfSf;fhd $l;Lr; ryhif tiuG gpd;tUkhW:
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 Nkw;Fwpg;gpl;l juTfSf;F tPjf; $l;Lr; ryhif tiugpid cUthf;Fk;NghJ

jpuz;l tPjj;ijf; fzpg;gpLk; Kiw gpd;tUk; ml;ltizapy; fhl;lg;gl;Ls;sJ.

tUlk; nfhOk;G khtl;lk;  fk;g`h khtl;lk;   fSj;Jiw khtl;lk;   nkhj;jk;

2011 200  
200

×100 = 33.33
600

250  
250

×100 = 41.67
600

150  
150

×100 = 25
600

600

2012 250 300  
300

×100 = 37.5
800

250  
250

×100 = 31.25
800

800

2013 200  
200

×100 =  40
500

200  
200

×100 =  40
500

100  
100

×100 =  20
500

500

2014 300  
300

×100 =  48
625

200  
200

×100 =  32
625

125  
125

×100 =  20
625

625

2015 300  
300

×100 =  40
750

250  
250

×100 = 33.33
750

200  
200

×100 = 26.67
750

750

(3) gy;kbr; ryhif tiuglk; (Multiple Bar Chart)

A  vDk; ehl;bd; tUlhe;j Vw;Wkjp tUkhdKk; ,wf;Fkjpr; nryTk;

(kpy;ypad; &gha;fspy;) gpd;tUkhW:

tUlk; ,wf;Fkjpr; nryT Vw;Wkjp tUkhdk;

(&gh kpy;ypadpy;) (&gh kpy;ypadpy;)

2010 100   75

2011 150 130

2012 175 150

2013 340 250

2014 240 200

 ,j;juTfisg; gad;gLj;jp gy;kbr; ryhif tiugpid tiutjw;F khztu;

fSf;F MNyhrid toq;fTk;.

 gy;kbr; ryhif tiugpd; mD$yk;> gpujp$yq;fisf; fye;JiuahlTk;.

Nkw;Fwpg;gpl;l juTfSf;fhd gy;kbr;ryhif tiuG gpd;tUkhW:

   tUlhe;j Vw;Wkjp tUkhdKk; ,wf;Fkjpr; nryTk;: 2010 - 2014
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(4) ig tiuglk; (Pie Chart)

tiuaWf;fg;gl;l LMN  fk;gdpapd; Copau; ngau; ml;ltizapypUe;J

ngw;Wf; nfhz;l xt;nthU gpuptpYk; Ntiy nra;Ak; epue;ju Copau;fspd;

vz;zpf;if gpd;tUk; ml;ltizapy; fhl;lg;gl;Ls;sJ.

jpizf;fsk; Copau;fspd; vz;zpf;if

njhopw;rhiy 240

fsQ;rparhiy  60

mYtyfk;  40

tpw;gidafk;  20

guhkupg;G  40

400

 ,j;juTfis khztu;fSf;F toq;fp ig ml;ltizapid tiutjw;fhf

gpd;tUk; ml;ltizapid g+uzg;gLj;Jtjw;F MNyhrid toq;fTk;.

jpizf;fsk; Copau;fspd; Copau;fspd; ikaj; njhFjpapd;

vz;zpf;if tPjk;   gUkd; (Nfhzk;)

nkhj;jk;

 nghUj;jkhd tpl;lj;ijf; nfhz;l tl;lnkhd;wpy; mk; ika tl;lj; njhFjp

apid tiutjw;F MNyhrid toq;fTk;.

 xt;nthU jpizf;fsj;jpYk; Copau; vz;zpf;ifapid ntspg;gLj;Jk; ika

tl;lj; njhFjpapidj; njspthf ,dq;fhzf;$bathW epwk; my;yJ

tbtikg;Gf;fis ,Ltjw;Fk;> jiyg;G> juT %yq;fs;> Fwpg;G ,yf;fk;>

rhtp vd;gdtw;iw KiwahfTk;> njspthfTk; KOikg;gLj;Jtjw;F khztu;

fSf;F MNyhrid toq;fTk;.

 ig ml;ltizapd; mD$yk;> gpujp$yq;fis fye;JiuahlTk;.

Nkw;Fwpg;gpl;l juTfSf;fika g+uzg;gLj;jg;gl;l ml;ltiz gpd;tUkhW

fhzg;gLk;.

jpizf;fsk; Copau;fspd; Copau;fspd; ikaj; njhFjpapd;

vz;zpf;if tPjk;   gUkd; (ghif)

njhopw;rhiy 240 60 2160

fsQ;rparhiy   60 15  540

mYtyfk;   40 10  360

tpw;gidafk;   20   5  180

guhkupg;G   40 10  360

nkhj;jk; 400    100     3600
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 Nkw;Fwpg;gpl;l ml;ltizf;Nfw;g tiuag;gl;l tl;l tiuglk; gpd;tUkhW:

%yk;: Copau; ngau;g;gl;bay;

(5) Kff; Fwpg;G ml;ltiz

 KLM fk;gdpahdJ ehL g+uhTk; fpisfis mikj;J Miltiffis

tpw;gid nra;Ak; fk;gdpnahd;whFk;. mf;fk;gdpapd; fpisnahd;wpd;

ruhrup Jiw uPjpahd tpw;gid tUkhdKk;> kfufk fpisapd; khjhe;j

tUkhdKk; gpd;tUk; ml;ltizapy; fhl;lg;gl;Ls;sJ.

Mil tiffs; fpisnahd;wpd; kfufk fpisapd;
ruhrup Jiw uPjpahd tpw;gid tUkhdk;
tpw;gid (&gh 000)    (&gh 000)

Foe;ij cilfs; 188 200
Nkw;rl;il  15.5” 175 180
Nkw;rl;il 16.0” 210 190
uP - Nru;l; (L) 240 300
uP - Nru;l; (M) 215 245
fhw;rl;il 230 225
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(6) rpj;jpu tiuglk; (Pictogram)

Nkhl;lhu; thfd cw;gj;jpapy; <LgLk; Nkhl;lhu; Mrpah fk;gdpapd; fle;j

Ie;J tUlq;fspy; Nkhl;lhu; cw;gj;jp njhlu;ghd juTfis cs;slf;fpajhd

gpd;tUk; ml;ltizia khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

tUlk; 2012 2013 2014 2015 2016

cw;gj;jp nra;j

Nkhl;lhu;fspd; vz;zpf;if 1 000 1 500 2 250 2 500 2 000

Nkhl;lhu; thfdk; 500w;fhd      cUit msTg; ngWkhdkhff;

nfhz;L Nkw;Fwpg;gpl;l juTfspd; cjtpAld; rpj;jpu tiunghd;iw

tiutjw;F khztu;fSf;F MNyhrid toq;fTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 juTfisg; gFg;gha;T nra;tjw;Fk; rupahd jPu;khdq;fSf;F tUtjw;Fk;

,yFthd tifapy; mtw;iw KiwahfTk; njspthfTk; Kd;itg;gjw;fhd

Njit fhzg;gLfpd;wnjdTk; mtw;wpid gy;NtW glq;fspD}lhf ntspg;gLj;j

KbAk;.

 juTfis gluPjpahf Kd;itg;gjd; %yk; mj;juTfspd; khw;wq;fspd;

Nghf;Ffs; njhlu;ghd gUkl;lhd njsptpid tpiuthfg; ngw;Wf; nfhs;s

KbAk;.

 juTfspd; jd;ik> msT> Kd;itf;Fk; Nehf;fk; Nghd;w fhuzpfisf;

fUj;jpy; nfhz;L juTfSf;Fg; nghUj;jkhd tifapy; gad;gLj;jf;$ba

gy;NtW tiuglq;fs; mwpKfg;gLj;jg;gl;Ls;sd. mit gpd;tUkhW:

 epiyf;Fj;J / fpil ryhif tiuG

 $l;Lr; ryhif tiuG

 gy;kbr; ryhif tiuG

 ig tiuglk; / tl;l tiuG

 Kff; Fwpg;G tiuG

 rpj;jpu tiuG

 VNjDk; khwpnahd;wpd; ngWkhdq;fis epunyhd;wpd; cauk; my;yJ ePsj;jpd;

%ykhf ntspg;gLj;jg;gLfpd;w Fwpg;Ng vspa epuy; tiughFk;. epuy; tiuGfs;

epiyf;Fj;J ryhif tiuG my;yJ fpilr; ryhif tiuG vd ,U

tifg;gLk;.

 ryhif tiuGfis tiuAk;NghJ gpd;tUk; tplaq;fs; njhlu;gpy; ftdk;

nrYj;jg;gly; Ntz;Lk;.

 rfy epuy;fspdJk; mfyq;fs; rkkhdjhf ,Uj;jy; Ntz;Lk;.

 epuy;fSf;fpilapy; rkkhd ,ilntsp ,Uj;jy; Ntz;Lk; vd;gJld; epiyf;

Fj;J my;yJ fpilar;rpw;Fk; Kjy; epuypw;Fkpilapy; mt;tpilntspapidg;

NgZjy; Ntz;Lk;.

 epuypd; cr;rpapy; xj;j ngWkhdnkhd;iw ,Ljy; kpfg; nghUj;jkhdJ.

 tiugl ,yf;fk;> jiyg;G> juT %yq;fs; kw;Wk; mr;Rf;fSf;F ngaupl;L

fhl;Ljy; vd;gd nghUj;jkhdJ.

 ,yhgk; / tuT nryTj; jpl;lk; / nfhLg;gdT kPjpfs; Nghd;w Neu; kiw

khwpfis tpguq;fis vspa tpyfy; ryhif tiugpy; Kd;itf;f KbAk;.
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 VNjDk; khwpnahd;W gy;NtW $Wfis cs;slf;fpf; fhzg;gLk;NghJ epfo;tpd;

khw;wq;fis kl;Lkd;wp $Wfspd; khw;wq;fisAk; ntspg;gLj;Jtjw;fhf

$l;Lr; ryhif tiuG gad;gLj;jg;gLk;.

 $Wfis tPjkhff; fhl;b $l;Lr; tPjr; ryhif tiuG tiuag;gLk;.

 xt;nthU $WfisAk; njspthf xg;gplf;$bathW nghUj;jkhd rhtpnahd;W

gad;gLj;jg;gly; Ntz;Lk;.

 fle;j 5 tUlq;fspy; ,yq;ifapy; nghUshjhu cw;gj;jpfshd Njapiy>

njd;id> ,wg;gu; vd;gdtw;wpd; Vw;Wkjpfspd; gq;fspg;gpid ntspg;gLj;jpf;

fhl;Ljy;.

 VjhtJ khwpnahd;W xd;Wld; xd;W njhlu;Gila epfo;Tfs; gytw;wpd;

khw;wq;fisf; fhl;Ltjw;F gy;kbr;ryhif tiuG gad;gLj;jg;gLk;. ,jpy;

epfo;Tf;Fupa epuy;fs; xd;Wf;nfhd;W njhlu;Ggl;bUf;FkhW tiutjd; %yk;

gy;kbr; ryhif tiuig cUthf;f KbAk;.

 fle;j 5 tUlq;fspy; ,e;jpah> mT];jpNuypah> N[u;kd; Nghd;w ehLfsp

ypUe;J ,yq;iff;F tUif jUk; cs;sfg; gpuahzpfspd; vz;zpf;ifia

ntspg;gLj;jpf; fhl;ly;.

 VNjDk; khwpnahd;W my;yJ epfo;Tf; $Wfs; rpytw;iwdf; nfhz;bUf;Fk;

NghJ rhu;G uPjpahd Kf;fpaj;Jtj;ij ntspg;gLj;Jtjw;F ika tl;lj;

njhFjp gad;gLj;jg;gLfpd;wJ. ,J ig tiuG> tl;l tiuG Nghd;w ngau;

fspdhYk; miof;fg;gLk;.

 tl;l tiugpid tiuAk;NghJ gpd;gw;w Ntz;ba gbKiwfspy; rpy gpd;tUkhW:

 xt;nthU $WfspdJk; ngWkhdj;ij $Wfspd; nkhj;jg; ngWkhdj;jpd;

tPjnkhd;whff; fhl;Ljy;.

 xt;nthU tPjg; ngWkhdq;fSk; 3.6 ,dhy; ngUf;fg;gl;L gjpyPl;L tl;lj;

njhFjpapd; gUkidf; fzpg;gply;. (
1

360  =  3.6
100

  vdf; fhzg;gLtjdhy;)

 kpfg; nghUj;jkhd tpl;lj;ijf; nfhz;l tl;lnkhd;wpd; kPJk; ghifkhdp

apidg; gad;gLj;jpAk; ika uPjpahd tl;lj;njhFjpapid cUthf;fy;.

 xt;nthU $WfSf;FKupa tPjg; ngWkhdq;fisf; fhl;Ljy;.

 xt;nthU $WfisAk; tl;l tiugpy; njspthf ,dk; fhzf;$bathW

cUthf;fy;.

 tl;l tiugpw;Fupa tiuG ,yf;fk;> jiyg;G> rhtp> %yq;fs; vd;gdtw;iwf;

fhl;Ljy;.

cjhuzk;:- ,yq;ifapy; fle;j tUlj;jpy; nkhj;j Vw;Wkjp tUkhdj;jpy;

xt;nthU Jiwapd; xg;gPl;L uPjpahd gq;fspg;gpid ntspf;

fhl;Ljy;.

Kff; Fwpg;G tiuG

 ahNjDk; khwpnahd;wpw;Fupa tpNrl epiyiknahd;iw mjd; nghJ epiyik

fSld; xg;gPl;L uPjpahf ntspg;gLj;jpf; fhl;Ltjw;F xNu tiugpy; tiuag;gLk;

tiuNg Kff; Fwpg;G tiuglkhFk;.

cjhuzk;:- Nkhl;lhu; tz;b cw;gj;jp nra;Ak; epWtdnkhd;W  2015 Mk;

Mz;by; khjhe;j cw;gj;jpia ntspg;gLj;jpf; fhl;Ltjw;F Kff;

Fwpg;G tiuigg; gad;gLj;j KbAk;.
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fzpg;gPl;L kjpg;gPl;L epajpfs;:

 gpd;tUk; xt;nthU juTj; njhFjpapidAk; khztu;fSf;F toq;fp> mj;

juTfis ntspg;gLj;jpf; fhl;Ltjw;F nghUj;jkhd tiunghd;iw tiutjw;F

MNyhrid toq;fTk;.

(1) gad;gL fhyk; 5 tUlq;fisf;  nfhz;l  ,ae;jpunkhd;wpd;  %yk;

xt;nthU tUlj;jpYk; cw;gj;jp nra;ag;gl;l myFfspd; vz;zpf;if

gpd;tUkhW:

tUlk; cw;gj;jp myFfspd;

   vz;zpf;if

2012 1 800

2013 2 400

2014    900

2015 1 200

2016    900

(2) ];lhu; Mil cw;gj;jp epWtdj;jpd; 2016  Mk;  Mz;bd;  xt;nthU

fhyhz;Lf;Fkhd cw;gj;jpg; ngWkhdq;fs; (&gh kpy;ypadpy;) gpd;tUkhW

jug;gLfpd;wJ.

cw;gj;jpg; gpupTfs; tpw;gid tUkhdk; (&gh kpy;ypadpy;)

Ik; fhyhz;L IIk; fhyhz;L  IIIk; fhyhz;L  IVk; fhyhz;L

Foe;ij Milfs; 0.8 1.8 1.2 1.4

ngz;fspd; Milfs; 1.4 2.0 1.6 1.5

Mz;fspd; Milfs; 1.2 2.2 1.8 1.6

nkhj;jk; 3.4 6.0 4.6 4.5

(3) FbNaw;wg;gFjpnahd;wpy; trpf;Fk; FLk;gnkhd;wpd;  ruhrup khjhe;jr;

nryTg; Nghf;Fk;> mf;fpuhkj;jpy; thOk; gpuGf;fspd; FLk;gr; nryTg;

Nghf;Fk; fPNo jug;gl;Ls;sJ.

nryT cUg;gbfs;  khjhe;jr; nryTfs; tPjq;fspy;

rhjhuz gpuGf;

FLk;gnkhd;wpd; FLk;gnkhd;wpd;

1. czTk; FbghdKk; 40 25

2. RfhjhuKk; ghJfhg;Gk; 10 15

3. r%f> rka eltbf;iffs; 08 20

4. Nghf;Ftuj;J 12 16

5. gps;isfspd; fy;tp 23 14

6. nghOJNghf;F eltbf;iffs; 07 12

   100                100
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(4) ntJg;gfnkhd;wpd; xU thuj;jpy;  ehshe;jk;  tpw;gid  nra;ag;gl;l

ghz;fspd; vz;zpf;if gpd;tUkhW:

ehs; ghz;fspd; vz;zpf;if

jpq;fl;fpoik 150

nrt;tha;f;fpoik 160

Gjd;fpoik 250

tpahof;fpoik 200

nts;spf;fpoik 240

rdpf;fpoik 150

Qhapw;Wf;fpoik 180
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Nju;r;rp 2.0: tzpfj; juTfis xOq;fikj;J Kd;itg;ghu;.

Nju;r;rp kl;lk; 2.5: tiuGfisg; gad;gLj ;j p tzpfj ; juTfis

Kd;itg;ghu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 juTfis tiuG uPjpahf Kd;itg;gjw;F Vw;wthW xOq;fikg;ghu;.

 nghUj;jkhdthW mr;Rf;fisg; ngaupl;L Nfhl;L tiuGfis tiuthu;.

 Nfhl;L tiuglq;fspd; JizAld; juTfspd; khwy;fis tpgupg;ghu;.

 Gs;sp tpgug; guk;gYf;Fupa tiyAU tiugpidAk;> Gs;sp tpgu gy;kbr;

ryhif tiuigAk; fl;bnaOg;Gthu;.

 tiyAU tiuigAk; kPbwd; gy;Nfhzp tiuigAk; xg;gpLthu;.

 jpws; kPbwd; guk;giyf; (xfpt;) fl;bnaOg;Gthu;.

 xfpt; tiugpd; %yk; guk;gypd; ,ilaj;ijf; fz;lwpthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 uh[fpupa kPd;gpbf; $l;Lj;jhgd tpw;gidafj;jpy; 2014k; Mz;L Kjy; MW

khjq;fspd; khjhe;j kPd;fspd; tpw;gid njhlu;ghd gpd;tUk; jfty;fis

tFg;gpy; Kd;itf;fTk;.

khjq;fs; [dtup ngg; khu;r; Vg;uy; Nk [{d;

kPd; tpw;gid(kg) 3 000 2 000 3 500 4 000 1 000 1 500

 gpd;tUk; tplaq;fis ntspg;gLj;jpathW fye;Jiuahlnyhd;iwf; fl;b

naOg;gTk;.

 tpw;gidafnkhd;wpd; md;whl tpw;gidj; juTfspD}lhf toq;fg;gl;l

juTfs; jahupf;fg;gl;Ls;sJ.

 toq;fg;gl;l juTfSf;fhd Nfhl;L tiunghd;wpidj; jahupg;gjw;Ff; fpil

mr;ir X  vdTk;> epiyf;Fj;jr;rpid Y  vdTk; Fwpj;J X  mr;rpy; khjj;ij

Ak; Y  mr;rpy; tpw;gidiaAk; fhl;Ltjw;F mr;Rf;fis msTuPjpapy;

milahskply; Ntz;Lk;.

 X, Y fis njhFjpfshf milahsg;gLj;jg;gl;L tiugpid tiujy;

Ntz;Lk;.

 nghUj;jkhd jiyg;gpidapl;L tiuG ml;ltizia ngauply; Ntz;Lk;.
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khjhe;j kPd; tpw;gid 2016 [dtup - [{d;

uh[fpupa kPd;gpbf; $l;Lj;jhgd tpw;gidafk;

 Nkw;Fwpg;gpl;l topfhl;lYf;Nfw;g tiuGj;jhspy; tiugpid tiua itj;J

tiugpD}lhfg; gpd;tUk; tplaq;fis khztu;fsplk; Nfl;fTk;.

 $Ljyhd tpw;gid ,lk; ngw;w khjj;jpidf; Fwpg;gpLf.

 Fiwthd tpw;gid ,lk; ngw;w khjj;jpidf; Fwpg;gpLf.

 khjhe;j kPd; tpw;gid njhlu;gpy; Fwpg;gplf;$ba NtW tplaq;fs; vit?

tpilfs;:

 $Ljyhd tpw;gid nfhz;l khjk; - Vg;uy;

 Fiwthd tpw;gidAila khjk; - Nk

 NtW tplaq;fs;:

khjhe;j kPd; tpw;gidahdJ ghupastpy; $bf; Fiwe;Js;sJ.

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;iw mbg;gilahff; nfhz;L fUk;gyif

apd; kPJ khztu;fNshL tiyAW tisapia cUthf;fTk;.

 tiyAU tisapapd; kPJ kPbwd; gy;Nfhzpiaf; fl;bnaOg;gTk;.

nraw;ghL - 1

fle;j ,utpy; tPl;L Ntiyapid (Home Work) nra;J Kbg;gjw;F vLj;j

Neuk; njhlu;gpy; 200 khztu;fsplk; tpdtpg; ngw;w juTfs; kPbwd; guk;gy;

%yk; fPNo jug;gl;Ls;sJ.

Neuk;(epkplq;fspy;) 25 - 30 30 - 35 35 - 40 40 - 45 45 - 50

kPbwd; 35 39 68 42 16

 Nkw;Fwpg;gpl;l juTfSf;fhd tiyAU tiugpidAk; kPbwd; gy;Nfhzp

apidAk; jahupf;f.

 guk;gypd; jd;ik njhlu;gpy; cq;fsJ fUj;jpidf; Fwpg;gpLf.

                                  2016
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nraw;ghL - 2

295 khztu;fisf; nfhz;l khztu; FOnthd;wpd; khztu;fspd; cauk;

njhlu;gpy; ngw;Wf; nfhs;sg;gl;l juTfis kPbwd; guk;gypD}lhff; fPNo

jug;gl;Ls;sJ.

cauk; (nr.kP) 135 - 145 145 - 150 150 - 155 155 - 160 160 - 175

kPbwd; 40 40 75 65 75

 Nkw;Fwpg;gpl;l juTfSf;F tiyAU tiugpidAk; kPbwd; gy;Nfhzpapid

Ak; tiuf.

 guk;gypd; jd;ik njhlu;gpy; cq;fsJ fUj;Jf;fisf; Fwpg;gpLf.

 nraw;ghL - 2 ,d; tFg;Gf;fspd; gUkd; rkkw;wpUg;gjdhy; gpd;tUkhW

jahupf;fg;gl;l kPbwd; guk;giyj; jahupf;f KbAk;.

cauk; (nr.kP) kPbwd; tFg;ghapil xOq;fikf;fg;gl;l

kPbwd;

135 - 145 40 10 205
10

40


145 - 150 40 05 405
5

40


150 - 155 75 05 755
5

75


155 - 160 65 05 655
5

65


160 - 175 75 15 255
15

75


nraw;ghL - 3

fPNo toq;fg;gl;Ls;s kPbwd; guk;gypd; cjtpAld; rhu;G kPbwd; tiyAU

tiugpiaAk; rhu;G kPbwd; gy;NfhzpapidAk; tiuf.

tFg;ghapil(x) 20 - 30 30 - 40 40 - 50 50 - 60 60 - 70 70 - 80

kPbwd; (f) 12 15 27 16 6 4
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nraw;ghL - 3 ,d; rhu;G kPbwid gpd;tUkhW fzpg;gpl KbAk;.

tFg;ghapil kPbwd; rhu;G kPbwd;

20 - 30 12 1500.0
80

12


30 - 40 15 1875.0
80

15


40 - 50 27 3375.0
80

27


50 - 60 16 2000.0
80

16


60 - 70   6 0750.0
80

6


70 - 80   4 0500.0
80

4


nkhj;jk; 80         1.000

 jpus; kPbwd; tisap vDk; xfpt; tisapia tpsf;Ftjw;fhf gpd;tUk;

re;ju;g;gq;fspd; kPJ khztu;fspd; ftdj;ijr; nrYj;Jtjpy; <LgLj;jr;

nra;aTk;.

 20 Xtu;fisf; nfhz;l fpupf;fl; Nghl;bnahd;wpd;NghJ xt;nthU Xtu;fspYk;

,yq;iff; FO ngw;Wf; nfhz;l nkhj;jg; Gs;spfs; mDkhzpj;J khztu;

fNshL xfpt; tisapia fUk;gyifapy; cUthf;fTk;.

 epu;khzpf;fg;gl;l tiugpd; cjtpAld; gpd;tUk; tplaq;fis khztu;fsplk;

Nfl;fTk;.

 5 MtJ Xtu; KbtilAk;nghOJ ngw;w nkhj;jg; Gs;spfs; vj;jid?

 10 MtJ Xtu; KbtilAk;nghOJ ngw;w nkhj;jg; Gs;spfs; vj;jid?

 ,Wjp 5 Xtu;fspy; ngw;w nkhj;jg; Gs;spfs; vj;jid?

 Xl;lq;fisg; ngw;Wf; nfhs;Sk; NtfkhdJ mjp$bajhf fhzg;gl;lJ.

Kjy; Ie;J Xtu;fspyh my;yJ ,Wjp Ie;J Xtu;fspyh?

 gpd;du; gpd;tUk; tplaq;fs; ntspg;gLj;jp fye;Jiuahlnyhd;iw Nkw;

nfhs;sTk;.

 kPbwd; guk;gnyhd;wpid Nkw;Fwpg;gpl;lthW tiuglj;jpD}lhf ntspg;gLj;j

KbAk;.

 mt;thwhd tiuglk; jpus; kPbwd; tisap vd;wiof;fg;gLk;.

 kPbwd;  guk;gnyhd;wpy;  Fiwe;j  jpus;  kPbwidg; Nghd;W $ba jpus;

kPbwidAk; gad;gLj;jp  ,t;thwhd  tiuglq;fis ntspg;gLj;j KbAk;.

 ,t;tiuglk; ~~xfpt;|| vdTk; miof;fg;gLk;.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 khwpnahd;wpd; elj;ijia msT uPjpahfTk; Nfhl;L uPjpahfTk; ntspg;gLj;jpf;

fhl;Ltij tiuG vd miof;fg;gLk;.

 ePz;l fhyj;jpw;Fupa khwpnahd;wpd; elj;ijapid kpfr; rpwg;ghf ntspg;gLj;jpf;

fhl;Ltjw;F Nfhl;L tiuglk; kpfg; nghUj;jkhdJ.

 tiunghd;wpd; %yk; khwpnahd;wpd; efu;tpidAk; Nghf;fpidAk; mwpe;J

nfhs;s KbAk;.

 ,U khwpfSf;fpilapyhd njhlu;gpd; jd;ikapid ,dq;fhz;gjw;F Nfhl;L

tiuigg; gad;gLj;j KbAk;.

 tiuG Kg;gupkhz tiff;FupaJ.

 kPbwd; guk;gd; Jiz nfhz;L tiyAU tiuG> kPbwd; gy;Nfhzp> xfpt;

tisap vd;gdtw;iwAk; tiuGfshf ntspg;gLj;jpf; fhl;l KbAk;.

 kPbwd; guk;gnyhd;wpd; tFg;gpd; vy;iyiaAk;> kPbwidAk; gad;gLj;jp

cUthf;fg;gLk; Neu;Nfhl;Lj; njhFjpNa tiyAU tiuG vd;wiof;fg;gLk;.

 rkkw;w tFg;Gf;fisf; nfhz;l kPbwd; guk;gnyhd;wpw;fhd tiyAU tiuig

cUthf;Fk; nghOJ kPbwDf;Fg; gjpyhf xOq;fikf;fg;gl;l kPbwid my;yJ

kPbwd; mlu;j;jpiag; gad;gLj;j Ntz;Lk;.

 tFg;ghapilapd; ikag; ngWkhdj;ijAk; kPbwidAk; fUj;jpw; nfhz;L

tiyAU tisap my;yJ ,d;wpNah cUthf;fg;gLfpd;w kPbwd; tiuG

kPbwd; gy;Nfhzp vd;wiof;fg;gLk;.

 kPbwd; guk;gnyhd;wpd; jd;ikia ,dq;fhz;gjw;F tiyAU tiugpidAk;>

kPbwd; gy;NfhzpiaAk; gad;gLj;j KbAk;.

 kPbwd; guk;gy; gytw;iw xg;gpLtjw;fhd Njit Vw;gLk; nghOJ kPbwDf;Fg;

gjpyhfr; rhu;G kPbwidg; gad;gLj;jp rhu;G kPbwd; gy;Nfhzpia xNu

njhFjpapd; jsj;jpy; cUthf;fp gad;gLj;j KbAk;.

 kpff; Fiwthd my;yJ $ba jpus; kPbwd; guk;gnyhd;iwg; gad;gLj;jp

xfpt; cUthf;fg;gLfpd;w tiuG xfpt; tiughFk;.

 kpff; Fiwthd xfpthdJ ,lkpUe;J tykhf Nky;Nehf;fpAk;> kpff; $ba

xfpthdJ ,lkpUe;J tyg;gf;fkhf fPo;Nehf;fpAk; efUk;.

 kpff; Fiwthd xfpTk; kpff; $ba xfpTk; xd;iwnahd;W ntl;Lk; Gs;spf;Nfw;g

fpilar;rpd; ngWkjpapD}lhf kPbwd; guk;gypd; ,ilak; ntspg;gLj;jg;gLk;.

 xfpt; %yk; guk;gnyhd;wpd; ngWkhdk; ,izAk; Ntfk; njhlu;gpyhd

RUf;fj;ijg; ngw;Wf; nfhs;s KbAk;.
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fzpg;gPl;L kjpg;gPl;L epajpfs;:

(1) fPNo fhl;lg;gl;l kPbwd;  guk;gYf;fika  kpff;Fiwe;j  jpuz;l kPbwd;

epuypdJk; my;yJ kpff;$ba jpus;  kPbwd;  epuypdJk;  ,ilntspfis

epug;gTk;.

tFg;ghapil   kPbwd;   jpus; kPbwd; jpus; kPbwd;

45 - 55   8 55f;Ff; kpff; Fiwa ...8... 45 my;yJ mij tplf; $ba ...60...

55 - 65 12 65f;Ff; Fiwa  ...20... 55 my;yJ mij tplf; $ba ...52...

65 - 75        20 75f;Ff; Fiwa  ......... 65 my;yJ mij tplf; $ba ..........

75 - 85        18 85f;Ff; Fiwa  .......... 75 my;yJ mij tplf; $ba ...........

85 - 95  2 95f;Ff; Fiwa    ........... 85 my;yJ mij tplf; $ba ...........

       60

 kpff; Fiwthd jpus; kPbwidg; gad;gLj;jp kpff; Fiwe;j jpus; kPbwd;

tisap vDk; Fiwthd xfpit cUthf;fTk;.

 $ba jpus; kPbwidg; gad;gLj;jp my;yJ $ba jpus; kPbwd; tisap vDk;

$ba xfpitAk; cUthf;fTk;.

(2) xU tif tzpf epWtdnkhd;wpd;  md;whl  tpw;gidj; juTfspD}lhf

gpd;tUk; kPbwd; guk;giy cq;fSf;F Kd;itf;fg;gl;Ls;sJ.

tpw;gid 10 - 19 20 - 29 30 - 39 40 - 49 50 - 59 60 - 69

&gh 000

ehl;fspd; 12 20 36 28 18 06

vz;zpf;if

(i) Nkw;fhl;ba  juTfSf;fhd  tiyAU  tiuig  jdp ml;ilapd;  kPJ

cUthf;fTk;.

(ii) tiyAU tiugpD}lhf md;whl tpw;gid &gh 36 000 I tplf; Fiwthd

ehl;fspd; vz;zpf;ifiaf; fzpf;fTk;.

(iii) cq;fshy; tiuag;gl;l tiyAU tiyapd; kPJ kPbwd;  gy;Nfhzpia

cUthf;fTk;.

(iv) tiyAU tiugpidAk; kPbwd; gy;NfhzpiaAk;  gad;gLj;jp  guk;gypd;

jd;ik njhlu;ghf fUj;jpid Kd;itf;fTk;.

(v) kpff; Fiwthd jpus; kPbwd; guk;giyAk; kpff;$ba jpus; kPbwd; guk;giy

Ak; cUthf;fpf; fhl;rpg;gLj;jTk;.

(vi) kpff; Fiwthd xfpitAk; kpff; $ba xfpitAk; xNu tiuGj; jhspd;

kPJ cUthf;fpf; fhl;lTk;.

(vii) ,t; xfpt;tpd; %yk; $Ljyhd md;whl  tpw;gidiaf;  fhl;Lfpd;w 30

ehl;fspy; Fiwe;j md;whl tpw;gidiaAk;> mjpFiwe;j md;whl tpw;gid

iaf; fhl;Lfpd;w 30 ehl;fspy; cr;rkhd md;whl tpw;gidiaAk;

fzpf;fTk;.
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Nju;r;rp 2.0: tzpfj; juTfis xOq;fikj;J Kd;itg;ghu;.

Nju;r;rp kl;lk; 2.6: tzpfj; jfty;fis Kd;itg;gjw;F tpNrl tiuglq;

fis cUthf;Fthu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 Nyhud;]; tisapapd; %yk; Kd;itf;ff;$ba khwpfis mwpKfg;gLj;Jthu;.

 nghUj;jkhdthW juTfis xOq;fikj;J Nyhud;]; tisapia cUthf;F

thu;.

 Nyhud;]; tisapD}lhf juTfspd; guk;gypd; Kuz;ghLfSf;F tpsf;fk;

$Wthu;.

 jPu;khdk; vLg;gjw;F ,izTf; Fzfj;ijf; fzpg;gpLk; Kiwapid tpgupg;ghu;.

 Nyhud;]; tisapiag; gad;gLj;jf;$ba re;ju;g;gq;fSf;fhd cjhuzq;fisr;

Rl;bf; fhl;Lthu;.

 “Z”  ml;ltiz %yk; Kd;itf;ff;$ba khwpfis tpsf;Fthu;.

 “Z”  ml;ltizf;F tpsf;fk; $Wthu;.

 nghUj;jkhdthW juTfis xOq;fikj;J “Z”  ml;ltizia cUthf;Fthu;.

 jPu;khdk; vLf;Fk;NghJ “Z”  ml;ltizapd; mD$yq;fis tpgupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; mwptpj;jy;fis tFg;gpy; fhl;rpg;gLj;jTk;.

 mgptpUj;jpaile;J tUk; ehLfspy; thOk; gy;ypd kf;fspilNa tUkhdk;

gfpug;gLfpd;w Kiwfspy; ghupa Kuz;ghLfs; fhzg;gLfpd;wd.

 ehnlhd;wpy; thOk; rdj;njhifahdJ guk;gpf; fhzg;gLtjpy; gpuNjrq;fSf;

fpilNa ghupa Kuz;ghnlhd;W fhzg;gLfpd;wJ.

 epWtdq;fspd; gy;NtW gjtpfSf;fika Copau;fspd; rk;gsq;fs; gfpug;

gl;Ls;s Kiwfspy; Kuz;ghL fhzg;gLfpd;wJ.

 njhopnyhd;wpd; re;ijahdJ mj;njhopypy; <LgLk; epWtdq;fSf;fpilNa

gfpug;gl;Ls;s Kiwfspy; Kuz;ghL fhzg;gLfpd;wJ.

 gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; fye;Jiuahlnyhd;iwf; fl;b

naOg;gTk;.

 xU ehl;bd; Njrpa tUkhdkhdJ me;ehl;L kf;fs; gpuptpdupilNa epaha

khdjhf my;yJ rkkhd Kiwapy; gfpu;T nra;ag;gly; nghUj;jkhdJ.

 xU ehl;bd; rdj;njhifahdJ gpuNjrq;fSf;fpilNa rkkhfg; gfpu;T

nra;ag;gly; tsg; gad;ghl;by; gpur;rpidfis Vw;gLj;jhjpUf;Fk;.

 epWtdnkhd;wpd; Copau;fspd; rk;gsg; gfpu;tpy; $ba Kuz;ghL fhzg;

gLtjd; %yk; me;epWtdj;ij elhj;jpr; nry;tjpy; gpur;rpidfs; Vw;gLk;.

 njhopnyhd;wpd; re;ijahdJ epWtdq;fSf;fpilNa xNu jd;ik nfhz;l

jhf gfpug;gl;bUg;gpd; re;ijapd; Nghl;bj;jd;ik FiwtilAk;.

 vdNt xNu jd;ik nfhz;l khwpfs; me;epiyikfspypUe;J ve;jsT

J}uj;jpw;F tpyfpapUf;fpd;wJ vd;gjid Nkw;ghu;it nra;tJ kpf Kf;fpa

khdjhFk;.
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 Nyhud;]; tisap ml;ltizia tpsf;Ftjw;F khztu;fisg; gpd;tUk;

nraw;ghl;by; <LgLj;jTk;.

 4 FLk;gq;fspd; 10 mq;fj;jtu;fspilNa &gh 10 000 gpd;tUkhW gfpug;gL

fpd;wJ vdf; fUjTk;.

FLk;gk; mq;fj;jtu; njhif

W A 1 000

X B 1 000

C 1 000

Y D 1 000

E 1 000

F 1 000

Z G 1 000

H 1 000

I 1 000

J 1 000

   10 000

 gpd;tUk; tplaq;fis khztu;fsplk; Nfl;lwpaTk;.

 W  FLk;gj;jpd; mq;fj;jtu; vz;zpf;ifahdJ FLk;g mq;fj;jtu;fspd;

nkhj;j vz;zpf;ifapy; vd;d tPjkhf ,Uf;fpd;wJ. mf;FLk;gj;jpw;Fupa

gzj;njhifahdJ gfpug;gl;Ls;s nkhj;j njhifapy; vd;d tPjkhFk;.

 X  FLk;gj;jpd; mq;fj;jtu;fspd; vz;zpf;ifahdJ FLk;gq;fspd; nkhj;j

mq;fj;jtu; vz;zpf;ifapy; nfhz;Ls;s tPjk; vt;tsT? mf;FLk;gj;jpw;Fupa

gzj;njhifahdJ gfpug;gl;Ls;s nkhj;j gzj;njhifapy; vd;d tPjkhFk;?

 ,k;KiwfSf;fika tpsf;fj;ijg; ngw;W Nkw;$wg;gl;l fUJNfhs; juTfsp

D}lhfg; gpd;tUk; ml;ltizia khztu;fSld; fye;Jiuahb g+uzg;

gLj;jTk;.

FLk;gk; mq;fj;jtu; nkhj;j jpuz;l ngw;w nkhj;j jpuz;l
vz;zpf;if mq;fj;jtu; tPjk; fhR njhiff;Fupa tPjk;

vz;zpifapd; (%) (&gh) tPjk; (%) (%)
tPjk; (%)

W 1 10 10 1 000 10 10

X 2 20 30 2 000 20 30

Y 3 30 60 3 000 30 60

Z 4 40    100 4 000 40    100
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 Nkw;fhl;ba ml;ltizapd; mq;fj;jtu; vz;zpf;ifapd; jpuz;l tPjj;ijAk;>

ngw;w gzj;njhifapd; jpuz;l tPjj;ijAk; rJunkhd;wpy; Gs;spfshy;

milahskpl;L mg;Gs;spfspD}lhff; Nfhnlhd;iwg; gpd;tUkhW tiuaTk;.

 khztu;fspdhy; tiuag;gl;l ,f;NfhlhdJ rkguk;gy; NfhL vd miof;fg;

gLtJld; ,J rw;rJuj;jpy; fhl;rpg;gLj;jg;gl;Ls;sJ vd;gijAk; tpsf;fTk;.

 eilKiw cyfpy; ,k;Kiwapy; rkguk;giyf; fhz;gJ rpukk; vd;gJld;

ngUk;ghYk; Kuz;ghLs;s epiyikfisNa fhzf;$bajhf ,Uf;fpd;wJ

vdTk; tpsf;fTk;.

 NkNy Fwpg;gplg;gl;l &gh 10 000 gzj;njhif gpd;tUkhW FLk;g mq;fj;jtu;

fspilNa cz;ikahd epiyapy; gfpug;gl;Ls;sJ vd khztu;fSf;F jfty;

fis toq;fTk;.

FLk;gk; mq;fj;jtu; gzj;njhif

W A 2 000

X B 1 800

C 1 700

Y D    500

E    600

F    900

Z G    400

H    800

I    600

J    700
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 gpd;tUk; tplaq;fis khztu;fsplk; Nfl;lwpaTk;.

 W  FLk;gj;jpd; mq;fj;jtu; vz;zpf;ifahdJ FLk;gq;fspy; nkhj;j

mq;fj;jtu; vz;zpf;ifapy; vt;tPjj;ij nfhz;bUf;fpd;wJ. mf;FLk;gj;jpw;

Fupa gzj;njhifahdJ gfpug;gl;Ls;s nkhj;j njhifapy; vd;d tPjkhf

,Uf;fpd;wJ?

 X  FLk;gj;jpd; mq;fj;jtu; vz;zpf;if> FLk;gq;fspd; nkhj;j mq;fj;jtu;

vz;zpf;ifapy; vd;d tPjj;ij nfhz;bUf;fpd;wJ. mf;FLk;gj;jpw;Fupa

nkhj;j gzj;njhifapy; gfpug;gl;Ls;s gzj;njhifapy; nkhj;j gzj;

njhifapd; tPjk; vt;tsT?

 ,k;Kiwf;fika rupahd tpsf;fj;ijg;  ngw;W  Nkw;fhl;ba  juTfspd;

cjtpAld;  gpd;tUk;  ml;ltizia  khztu;fSld;  fye;Jiuahbg;

g+uzg;gLj;jTk;.

FLk;gk; mq;fj;jtu; nkhj;j jpuz;l ngw;w nkhj;j gzj; jpuz;l
vz;zpf;if mq;fj;jtu; tPjk; fhR njhiff;Fupa tPjk;

vz;zpifapd; (%) (&gh) tPjk; (%) (%)
tPjk; (%)

W 1 10 10 2 000 20 20

X 2 20 30 3 500 35 55

Y 3 30 60 2 000 20 75

Z 4 40    100 2 500 25    100

 Nkw;fhl;ba ml;ltizapy; mq;fj;jtu; vz;zpf;ifapy; jpus; tPjj;ijAk;

ngw;w gzj;njhifapd; jpus; tPjj;ijAk; NkNyAs;s rJuj;njhFjpapd;

jsj;jpy; Gs;spfshf milahskpl;L (0>0)> (100>100) vd;w jiyg;Gf;fspD}lhfr;

rPuhd Nfhnlhd;iw tiuaTk;.

,t;thW tiuag;gl;l rPuhd NfhlhdJ rkguk;gy; NfhL vd miof;fg;gLk;

vd;gij khztu;fSf;F tpsf;fTk;.

 khztu;fisg; nghUj;jkhdthW FOf;fshfg; gpupj;J nraw;ghl;by; <LgLj;jr;

nra;aTk;.

 gpd;tUk; juTj; njhFjpapd; kPJ ftdk; nrYj;jTk;.

 ehnlhd;wpy; xt;nthU gpuNjrj;jpYk; thOk; kf;fspilNa me;ehl;bd;

nkhj;j cw;gj;jp epyg; gug;ghdJ gfpu;e;jspf;fg;gl;Ls;s Kiw njhlu;ghd

juTfs; gpd;tUkhW:
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gpuNjrk; Fbj;njhif gfpug;gl;Ls;s cw;gj;jp

(kpy;ypadpy;) epyq;fspd; msT
(n`f;nlaupy;)

A  8.0 400

B 5.0 640

C  2.0 800

D  1.5 320

E  4.5 200

F  9.0 520

G  4.0 640

H  16.0 4 480

50.0 8 000

 cq;fSf;F fpilj;j ml;ltizapy; Fwpg;gplg;gl;l juTfs; njhlu;ghd

khwpfs; ,uz;il ,dq;fhz;f.

 1tJ khwpapy; xt;nthU ngWkhdj;ijAk;> mk;khwpapd; nkhj;j ngWkhdj;

jpd; tPjnkhd;whf ntspg;gLj;jTk;.

 xt;nthU tPjg; ngWkjpfisAk; jdpj;jdpahf rPuikj;J mk;khwpfSf;fhd

jpuz;l tPjj;jpd; ngWkhd epuiyf; fl;bnaOg;gTk;.

 2tJ khwpapd; xt;nthU ngWkhdq;fisAk; mk;khwpapd; nkhj;jg;

ngWkhdj;jpd; tPjnkhd;whf ntspg;gLj;jTk;.

 xt;nthU tPjg; ngWkhdq;fisj; jdpj;jdpahfr; rPuikj;J mk;khwpf;fhd

jpuz;l tPjg; ngWkhd epuiyf; fl;bnaOg;gTk;.

 toq;fg;gl;l tiuGj;jhspy; 0 - 100 vDk; msTj; jpl;lj;jpy; rw;rJu

tbtKs;s mr;Rj;jsnkhd;iw cUthf;fTk;.

 xU khwpia fpilar;rpd; %yKk;> mLj;j khwpia epiyf;Fj;J mr;rpd;

%yKk; ntspg;gLj;jpf; fhl;lf;$bathW xt;nthU mr;rpidAk; jdpj;jdp

ahfg; ngauplTk;.

 (0>0)> (100>100) njhFjpfis ,izj;J Nfhl;bid tiue;J mjid rk

guk;gy; Nfhlhf ngauplTk;.

 fpilar;rpy; ePq;fs; ntspg;gLj;jpa khwpfspd; xt;nthU jpuz;l ngWkjpf;

Nfw;wthW epiyf;Fj;jr;rpy; ntspg;gLj;jpa khwpfspd; jpuz;l tPjg; ngWkjp

apidf; fhl;Lk; Gs;spia mj;jsj;jpd; kPJ milahskplTk;.

 mt;thW milahskplg;gl;l rfy Gs;spfspD}lhfTk; (0>0)> (100>100)

vDk; Gs;spfis ,izj;Jr; rPuhd tisap xd;iw tiuaTk;.

 mt;tisapid Nyhud;]; tisap vdg; ngauplTk;.

 fpilar;rpd; 20%, 50%, 80%  Nghd;w Gs;spfSf;F ,izthf Nyhud;];

tisapapy; fhl;lg;gLfpd;w epiyf;Fj;J mr;rpy; fhzg;gLfpd;w khwpapd;

ngWkhdq;fisj; jdpj;jdpahfg; guPl;rpj;J vOjpf; fhl;lTk;.
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 xt;nthU Gs;spapYk; khwpfSf;fpilNa fhzg;gLfpd;w rkepiy>

Kuz;ghLfs; njhlu;gpy; fUj;Jf;fis Kd;itf;fTk;.

 tPjg; ngWkhdq;fisAk; jpus; tPjg; ngWkhdq;fisAk; cs;slf;fpa

ml;ltiz gpd;tUkhW jug;gLfpd;wJ.

ml;ltiz ,yf;fk; - 01

gpuNjrk; Fbj;njhif    cw;gj;jp epyq;fs; gfpu;T
   nra;ag;gl;Ls;s Kiw

  (n`f;laupy;)

Fbj;njhifapd; tPjk; jpuz;l   epy msT   tPjk; jpuz;l
vz;zpf;if  (%) tPjk;(%)   (n`f;laupy;) (%) tPjk; (%)
(kpy;ypadpy;)

A 8.0 16.0 16 400   5.0   5.0

B 5.0 10.0 26 640   8.0 13.0

C 2.0   4.0 30 800 10.0 23.0

D 1.5   3.0 33 320   4.0 27.0

E 4.5   9.0 42 200   2.5 29.5

F 9.0 18.0 60 520   6.5 36.0

G 4.0   8.0 68 640   8.0 44.0

H    16.0 32.0    100    4480 56.0    100.0

        50.0      100 -    8000         100.0          -

 ,j;juTfisg; gad;gLj;jp tiuGj;jhspd; kPJ Nyhud;]; tiuig tiue;J

fhl;lTk;.

 gpd;tUk; 3 tiuGfisAk; tFg;giwapy; Kd;itj;J mtw;wpy; fhzg;gLk;

khwpfspd; kPJ khztu;fs; ftdj;ijr; nrYj;jr; nra;aTk;.

 gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; fye;Jiuahliy Nkw;nfhs;sTk;.
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 1tJ tiuglj;jpD}lhf tzpf epWtdnkhd;wpd; khjhe;j tpw;gid> tpw;gid

tUkhdj;jpd; Vw;w ,wf;fq;fisj; njspthf ntspg;gLj;jf;$bajhf ,Uf;

fpd;wJ.

 2tJ tiuglj;jpD}lhf tzpf epWtdnkhd;wpd; jpuz;l khjhe;j tpw;gid

tUkhdk; ntspg;gLj;jg;gLfpd;wJ vd;gjidAk;> mf;NfhlhdJ vr;re;ju;g;

gj;jpYk; mjpy; fhl;lg;gl;Ls;sthW ,lg;gf;fk; njhlf;fk; tyg;gf;fk; Nehf;fp

cau;e;J nry;fpd;wJ.

 3tJ tiuglj;jpD}lhf tzpfnkhd;wpd; efUk; tUlhe;j tpw;gid tUkhdj;

ijf; fhl;LtJld; ,uz;L tUlq;fspy; khjhe;jg; ngWkhdq;fspD}lhf

ePz;lfhyg; Nghf;fpid fye;Jiuahlg;gLk;.

 Nkw;fhl;ba %d;W glq;fspYk; jdpj;jdpahff; fhl;Lfpd;w Kiwapy; %d;W

NfhLfisAk; xNu njhFjpj; jsj;jpy; cUthf;Ftjd; %yk; Mq;fpy

vOj;jpd; Z  vOj;J tbtpyhd tiunghd;iw ngw;Wf; nfhs;s KbAk;.

 khztu;fisg; gpd;tUk; nraw;ghl;by; <Lglr; nra;aTk;.

(1) thfdq;fis ,wf;Fkjp nra;J tpw;gid nra;Ak; NtYr;rhkp l;Nul];

fk;gdpapd; fle;j ,uz;L tUlq;fspy; khjhe;jk; tpw;gid nra;ag;gl;l

thfdq;fspd; vz;zpf;if gpd;tUk; ml;ltizapy; jug;gl;Ls;sJ.
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khjk; tpw;gid nra;ag;gl;l

thfdq;fspd; vz;zpf;if

2015 2016

[dtup   8 14

ngg;utup 10 16

khu;r; 14 14

Vg;uy; 18 17

Nk 14 20

[{d; 12 22

[_iy 14 16

Mf];l; 15 15

nrg;lk;gu; 20 16

xf;Nlhgu; 20 18

etk;gu; 22 25

brk;gu; 20 24

 cq;fSf;Ff; fpilf;fg; ngw;w juTj;njhFjpapd; 2016 Mk; Mz;bd; khjhe;jj;

jpuz;l ngWkhdj;ijf; fzpf;fTk;.

 2016 Mk; Mz;bd; xt;nthU khjj;jpdJk; KbtilAk; tUlj;jpd; Nru;f;fg;

gl;l ngWkjpiaf; (efUk; tUlhe;j $l;Lj; njhif) fzpg;gpLf?

cjhuzk;:-

2016 [dtup khjj;jpd; efUk; nkhj;jnkd;gJ [dtup 31y; KbtilAk; 12

khjq;fSf;fhd ngWkjpfspd; nkhj;jkhFk;. mjhtJ 2015 ngg;utupapypUe;J

2016 [dtup tiuapyhd nkhj;jkhFk;.

 toq;fg;gl;l tiuGj;jhspy; “Z”  ml;ltizia cUthf;Ftjw;Fg; gpd;tUk;

gbKiwfisg; gpd;gw;wTk;.

 fpil mr;rpy; [dtup> ngg;utup> ......> brk;gu; tiu 12 khjq;fisr; rkkhd

,ilntspfisg; gad;gLj;jp ,yf;fkplTk;.

 ,lJ gf;ff; fpil mr;rpy; khjhe;jj; jpus; ngWkhdj;ijAk; efUk; tUlhe;jg;

ngWkjpapidiaAk; ntspg;gLj;Jtjw;Fg; nghUj;jkhd msTj; jpl;lj;jpy;

,yf;fkplTk;.

 tyJ gf;fj;jpy; 2016 Mk; Mz;bd; ruhrup khje;jg; ngWkjpapid ntspg;gLj;J

tjw;Fg; nghUj;jkhd mstpy; Nfhnlhd;iw cUthf;fTk;.

(,lJ gf;f epiyf;Fj;J mr;rpy; Ie;jpid ntspg;gLj;jf;$ba cauj;jpid

,e;epiyf;Fj;jr;rpy; xd;wpid ntspg;gLj;jf;$bathW mstPl;bidg; gad;

gLj;JtJ kpfg; nghUj;jkhdJ.)

 tyJ gf;f epiyf;Fj;J mr;rpd; msTj;jpl;lj;jpw;fika 2016 Mk; Mz;bd;

khjhe;jg; ngWkhdq;fis njhFjpj; jsj;jpy; milahskpl;L> mt;tilahs

kplg;gl;l Gs;spfis ,izj;J tisNfhnlhd;iwg; ngw;Wf; nfhs;sTk;.
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 ,lJ gf;f epiyf;Fj;J mr;rpw;fika xt;nthU khjj;jpw;Fk; xj;jjhd

jpus; khjhe;jg; ngWkhdq;fis njhFjpj; jsj;jpy; milahskplg;gl;L> mg;

Gs;spfs; ,izf;fg;gl;L fpis Nfhnlhd;iwg; ngw;Wf; nfhs;sTk;.

 ,lJ gf;f epiyf;Fj;J mr;rpw;fika xt;nthU khjj;jpw;Fkhd efUk;

tUlhe;j nkhj;jj; njhiffspid njhFjpj; jsj;jpy; Fwpj;J> mf;Fwpj;j

Gs;spfis ,izj;Jf; Nfhnlhd;wpidg; ngw;Wf; nfhs;sTk;.

 cq;fshy; cUthf;fg;gl;l xt;nthU tisNfhl;bd; %yKk; vd;d tplak;

njhlu;ghlg;gLfpd;wJ vd;gijf; Fwpg;gplTk;.

 khztu;fspd; Njly;fis FO xUikg;ghl;Lld; Mf;fuPjpahf tFg;gpy;

Kd;itf;fTk;.

khjk; tpw;gidahd thfdq;fspd; khjhe;jj; efUk; tUlhe;j
vz;zpf;if jpus; nkhj;jk;

ngWkhdq;fs;

2015   2016 2016

[dtup 08 14   14  187 - 8 + 14   = 193

ngg;utup 10 16   30  193 - 10 + 16 = 199

khu;r; 14 14   44  199 - 14 + 14 = 199

Vg;uy; 18 17   61          = 198

Nk 14 20   81               = 204

[{d; 12 22 103      = 214

[_iy 14 16 119          = 216

Mf];l; 15 15 134      = 216

nrg;lk;gu; 20 16 150      = 212

xf;Nlhgu; 20 18 168      = 210

etk;gu; 22 25 193      = 213

brk;gu; 20 24 217      = 217

   187                  217
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 khjhe;j tpw;gidapd;NghJ Fwpg;gplj;jf;f khwy;fisf; fhzyhk;. khu;r;

khjj;jpypUe;J [{d; tiu khjhe;j tpw;gid mjpfupj;Jk; [_iy Mf];l;

tiu Fiwtile;Jk;> ,Wjp ehd;F khjq;fspy; kpf cau;e;j mjpfupj;Jr;

nry;Yk; Nghf;fpidAk; fhzyhk;.

 khjhe;jj; jpuz;l tisNfhl;bw;Nfw;g tpw;gid mjpfupg;gpd; Ntfj;ijf;

fhzyhk;.

 efUk; tUlhe;j tpw;gidapy; ftdj;ijr; nrYj;Jk;NghJ Kiwahd

mjpfupg;nghd;iwf; fhzf;$bajhfTs;sJ.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 mtjhdk; nrYj;jg;gLk; khwpapd; jpus; tPjg; ngWkhdq;fs; rw;rJuj; njhFjpj;

jsj;jpd; kPJ cUthf;fg;gLtjd; %yk; Nyhud;]; tisapia cUthf;f

KbAk;.

 Njrpa tUkhdk; njhopw;rhiynahd;wpd; cw;gj;jp ,yhgk; Nghd;w khwpfs;

rkg; guk;gyhd epiyikfspypUe;J tpyfpr; nry;Yk; jd;ikapid tiuG

uPjpahf ntspg;gLj;jpf; fhl;Ltjw;F Nyhud;]; %yk; mwpKfg;gLj;jg;gl;l

tiuNg Nyhud;]; tisap vd;wiof;fg;gLk;.

 Nyhud;]; tisapfs; rpytw;iw cUthf;Ftjd; %yk; xt;nthU guk;gy;fspd

Jk; Kuz;ghLfis xg;gplf;$bajhf ,Uf;Fk;.

 njhFjpj; jsnkhd;wpd; kPJ cUthf;fg;gLk; (0>0) (100>100) njhFjpfs;

,izf;fg;gLk; 450f; Nfhl;ilr; rkguk;gy; NfhL vDk; ngau; nfhz;liof;

fg;gLtJld; Nyhud;]; tisapahdJ rk guk;gy; Nfhl;bypUe;J tpyfpr;

nry;Yk; mstpd; mbg;gilapy; guk;gypd; Kuz;ghl;bid ,dq;fhz KbAk;.

khjhe;j tpw;gidfs;
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 ,t;thwhd re;ju;g;gj;jpy; rkguk;gy; Nfhl;bw;Fk; Nyhud;]; tisf;Fkpilapyhd

gug;ghdJ Nyhud;]; tisapd; cs;slf;fg;gl;bUf;Fk; Kf;Nfhzj;jpd; gug;gsT

tPjnkhd;whff; $wg;gLk; ngWkhdj;ij mf;Fzfj;jpid ,izTf; Fzfk;

vd (Gini Co Efficent) miof;fg;gLk;.

,izTf;Fzfk; =

 Nyhud;]; tisapiag; gad;gLj;jf;$ba nraw;ghl;L ntspg;gLj;jf;$ba

,U khwpfSf;Fupa eilKiw uPjpahd re;ju;g;gq;fSs; rpy gpd;tUkhW:

 ehnlhd;wpd; nkhj;jj; Njrpa cw;gj;jpia me;ehl;L kf;fspilNa gpupj;J

nry;Yk; jd;ikapid ntspg;gLj;jpf; fhl;Ljy;.

 FbNaw;w fhzpnahd;Wf;Fupa nkhj;jg; gapu; epyq;fspd; msT mf;fhzpapy;

thOk; tptrhapfspilNa gpupj;J nry;Yk; jd;ikapid ntspg;gLj;jpf;

fhl;Ljy;.

 VjhtJ njhopnyhd;wpd; tzpfg; gq;fpid (re;ijg;gq;F) mj;njhopypy;

<Lgl;bUf;Fk; epWtdq;ffSf;fpilNa gpupe;J nry;Yk; jd;ikapid ntspg;

gLj;jpf; fhl;Ljy;.

 fk;gdpnahd;wpd; %yk; toq;fpa rhjhuz gq;Ffspd; vz;zpf;ifahdJ

gq;fhsu; fspilNa gpupe;J nry;Yk; jd;ikapid ntspf;fhl;Ljy;.

 fhyj;Jld; njhlu;Gila khwpfSf;Fupa njhlu;r;rpahd ,U fhyg; gFjpapd;

khjhe;jj; juTfis njhFjpj; jsj;jpd; kPJ ntspg;gLj;jpf; fhl;Ltjd;

%yk; fpilf;Fk; tiuig Z  ml;ltiz vd;wiof;fg;gLk;.

 njhlf;fj; juTfs;

 jpuz;l ngWkhdq;fs;

 efUk; $l;Lj;njhiffs;

 njhlf;fj; juTfis ntspg;gLj;jf;$ba tisapapd; %yk; Fwpg;gpl;l khwpapd;

FWq;fhy Vw;w ,wf;fq;fis ntspg;gLj;jpf; fhl;lg;gLk;.

 jpus; khjhe;jg; ngWkhdj;ij tisNfhl;bd; %yk; toq;fg;gl;l ve;jnthU

fhy uPjpahd mynfhd;iwf; Fwpg;gpl;Lf; fhl;lg;gl;L mtjhdk; nrYj;jg;gLk;

khwpapd; jpuz;l ngWkhdj;ij ,yFthff; fhl;rpg;gLj;j KbAk;. ,t;tisap

vt;NtisapYk; ,lg;gf;fj;jpypUe;J tyg;gf;fj;jpw;F Nky; Nehf;fpajhfg;

nry;Yk;.

 efUk;  nkhj;jf; $l;Lj;njhif tisapapd; %yk; mtjhdk; nrYj;jg;gLk;

khwpapd; Nghf;fpid ntspg;gLj;jpf; fhl;l KbAk;.

 Kd;ida tUlj;jpd; ngg;utup khjj;jpypUe;J mtjhdk; nrYj;jg;gLk;

tUlj;jpd; [dtup khjk; tiuapYkhd tUlnkhd;iwAk;> Kd;ida tUlj;jpd;

khu;r; khjj;jpypUe;J mtjhdk; nrYj;jg;gLk; tUlj;jpd; ngg;utup tiuapyhd

tUlnkhd;Wk; vDk; tifapy; efUk; tUlhe;jf; $l;Lj; njhiffis

ntspg;gLj;jpf; fhl;lf;$bajhf ,Ug;gjdhy; efUk; tUlhe;jf; $l;Lj;

njhifiaf; fhl;Lk; tisapahdJ ,t;tiugpd; tpNrl tisapnahd;whff;

rkguk;gy; tisapw;Fk; Nyhud;];

tisapw;Fk; ,ilapy; fhzg;gLk; gug;G

Nyhud;]; tisapia cs;slf;fpa

Kf;Nfhzj;jpd; nkhj;jg; gug;G
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fUj KbAk;. ,jd; %yk; toq;fg;gLk; ,U tUlq;fspd; (khjhe;j) juTfsp

D}lhf tzpfj;jpd; 12 tUlq;fspy; elj;jpr; nry;yg;gLk; vDk; tifapy;

tUlhe;jf; $l;Lj;njhiffspd; ngWkhdq;fs; 12 Ij; Jy;ypakhf cUthf;fp

Kd;Nghf;Fj; njhlu;gpyhd tpsf;fj;ijg; ngw;Wf; nfhs;s KbAk;.

fzpg;gPl;L kjpg;gPl;L epajpfs;:

 xU ehl;bd; Milf; ifj;njhopypd; nkhj;j ntspaPl;bd; gy;NtW gpuNjrq;

fspd; mj;njhopypy; <LgLfpd;w epWtdq;fSf;fpilNa gfpug;gl;Ls;s Kiw

njhlu;ghd juTfs; gpd;tUkhW jug;gLfpd;wJ. ,j;juTfspd; cjtpAld;

Nyhud;]; tisia cUthf;fTk;.

gpuNjrk; Milj; njhopypy; Milj; njhopypd;

<Lgl;Ls;s tUlhe;j tUkhdk;
epWtdq;fspd; (&gh kpy;ypadpy;)
vz;zpf;if

A   54   80
B   72 128
C   90 240
D   36   80
E   27   64
F   27   64
G   29   80

H   25   64

360 800

 xU ehl;bd; mjpfkhf twpa kf;fs; thOk; gpuNjrnkhd;wpy; jha; Nra;
Nghrhf;F Ntiyj;jpl;lnkhd;iwf; fle;j ,U tUlq;fspy; eilKiwg;
gLj;jg;gl;L tUfpd;wJ. mg;gpuNjrj;jpy; xt;nthU khjj;jpYk; mtjhdpf;fg;gl;l
Foe;ijg; gpwg;gpd; %d;W khjq;fspYk; ,lk;ngw;w kuzq;fspd; njhlu;

ghfg; gpd;tUk; ml;ltizapy; fhl;lg;gLfpd;wJ.

khjk; khjhe;jk; ,lk;ngw;w Foe;ijfsJ

,wg;Gf;fspd; vz;zpf;if
    (000 egu;fSf;F)

2015 2016

[dtup 28 20
ngg;utup 26 23
khu;r; 24 22
Vg;uy; 22 23
Nk 22 20
[{d; 18 20
[_iy 16 14
Mf];l; 15 12
nrg;lk;gu; 12 10
xf;Nlhgu; 12 08
etk;gu; 10 08

brk;gu; 08 06
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 itj;jparhiynahd;wpy; fle;j ,U tUlq;fspy; khjhe;jk; ,lk;ngw;w gpwg;gpd;

vz;zpf;if gpd;tUkhW:

khjk;  gpwg;gpd; vz;zpf;if

2015 2016

[dtup 54 55

ngg;utup 56 55

khu;r; 54 53

Vg;uy; 58 57

Nk 60 58

[{d; 64 66

[_iy 62 60

Mf];l; 60 58

nrg;lk;gu; 56 58

xf;Nlhgu; 58 60

etk;gu; 61 59

brk;gu; 63 61

 ,j;juTfSf;fhf ,U ml;ltizfis cUthf;fTk;.
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Nju;r;rp 3.0: tptuz uPjpahd Gs;sptpgu El;gKiwiag; gad;gLj;jp

tzpfj; juTfisg; gFg;gha;T nra;thu;.

Nju;r;rp kl;lk; 3.1: juTg; gFg;gha;tpw;fhf ikaehl;l mstPLfisg;

gad;gLj;Jthu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 ikaehl;lj;jpw;F tpsf;fk; $Wthu;.

 rpwe;j ikaehl;l mstPnlhd;wpd; gz;Gfis tpsf;Fthu;.

 ikaehl;l mstPnlhd;whd ,ilapid tpsf;Fthu;.

 $l;lkhf;fg;gl;l> $l;lkhf;fg;glhj juTfSf;fhd ,ilapidr; #j;jpuq;fisg;

gad;gLj;jp fzpg;gpLthu;.

 ikaehl;l mstPnlhd;whd ,ilaj;jpw;F tpsf;fk; $Wthu;.

 $l;lkhf;fg;gl;l> $l;lkhf;fg;glhj juTfSf;fhd ,ilaj;jpidf; fzpg;gpLthu;.

 Mfhuj;jpw;F tpsf;fk; $Wthu;.

 $l;lkhf;fg;gl;l> $l;lkhf;fg;glhj juTfSf;fhd Mfhuj;ijf; fzpg;gpLthu;.

 rpwe;j ikaehl;l mstPnld;w tifapy; ,ilapd; tpNrl gz;Gfisg; gl;bay;

gLj;Jthu;.

 ,ilaj;jpd; tpNrl gz;Gfisg; gl;bay;gLj;Jthu;.

 Mfhuj;jpd; tpNrl gz;Gfisg; gl;bay;gLj;Jthu;.

 ikaehl;l mstPLfspy; nghJthfff; fhzg;gLk; mD$yq;fs;> gpujp

$yq;fis xg;gPl;L uPjpahf tpdf;Fthu;.

 xt;nthU ikaehl;l mstPLfSk; nghUj;jkhf mikfpd;w re;ju;g;gq;fSf;fhd

cjhuzq;fis toq;Fthu;.

 ,il> ,ilak;> Mfhuk; vd;gtw;wpw;fpilNa fhzg;gLk; njhlu;gpid

tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

gpd;tUk; re;ju;g;gq;fs; njhlu;ghf khztu;fSld; fye;Jiuahlypy; <LglTk;.

 21 tPLfis cs;slf;fpa tPjpnahd;wpd; xt;nthU tPLfspYk; trpf;Fk;

FbapUg;ghsu;fspd; vz;zpf;if njhlu;ghf Nkw;nfhs;sg;gl;l Ma;nthd;wpd;

%yk; ngw;Wf; nfhs;sg;gl;l juTfs; gpd;tUkhW:

2> 3> 4> 3> 3> 3> 3> 3> 4> 4> 8> 7> 8> 8> 5> 4> 7> 6> 6> 7> 7

 Nkw;fhl;ba juTfSf;fhd juT ml;ltizf; $l;lnkhd;iwj; jahupf;fTk;.

2> 3> 3> 3> 3> 3> 3> 4> 4> 4> 4> 5> 6> 6> 7> 7> 7> 7> 8> 8> 8

 juTfSf;fika $Ljyhd tPLfspy; FbapUg;ghsu;fs; vj;jid Ngu; tPjk;

,Uf;fpd;wdu; vdf; Nfl;lwpaTk;.

3 Ngu;fs; tPjkhFk;.
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 juTfSf;fika tPnlhd;wpy; trpf;Fk; ruhrupf; FbapUg;ghsu;fspd; vz;zpf;if

vt;tsT vd;gjidf; Nfl;lwpaTk;.

105
5

21
 Ngu;fshthu;.

 tPLfspy; trpf;Fk; FbapUg;ghsu;fspd; vz;zpf;iff;fika tPLfis xOq;

fikf;Fk; nghOJ rupahf kj;jpapy; ,Uf;Fk; tPl;by; trpf;Fk; FbapUg;ghsu;

fspd; vz;zpf;if vt;tsT?

juTf; $l;lj;jpd; ikak; mtjhdpg;G 4 MFk;.

 ,jw;fika toq;fg;gl;l juTj; njhFjpia ntspg;gLj;jpf; nfhs;tjw;fhf

nghUj;jkhd jdpj;j ngWkhdnkhd;iw ntspg;gLj;j KbAk; vdTk;> mitNa

ikaehl;l mstPLfshFk; vd;gjid tpsf;fTk;.

 juTj; njhFjpnahd;wpy; $Ljyhd jlitfs; vz;zpf;ifiaf; nfhz;l

ngWkhdk; Mfhuk; vdTk;> juTj;njhFjpapYs;s midj;Jg; ngWkhdq;fSk;

$l;lg;gl;L mj;njhifapidj; juT vz;zpf;ifapdhy; tFg;gjd; %yk;

fpilf;Fk; ngWkhdk; ,il vdTk; juTf; $l;lnkhd;wpd; kj;jpapy; ,Uf;Fk;

ngWkhd ,ilak; vdTk; njspTgLj;jTk;.

 khztu;fisg; nghUj;jkhdthW FOf;fshf tifg;gLj;jp gpd;tUk; nraw;

ghl;by; <Lglr; nra;aTk;.

nraw;ghL - 01

 juTj;njhFjp - 01

,ae;jpunkhd;W cw;gj;jp nra;j cNyhf Mzpj;njhFjpapypUe;J vOkhw;whfj;

njupT nra;j 12 Mzpfspd; ePsk; nrd;up kPw;wu;fspy; (cm) gpd;tUkhW

jug;gLfpd;wJ.

4>  3.8>  4.1>  4>   3.9>  3.8

4>  4>   3.8>  3.9>  4>   3.8

 juTj;njhFjp - 02

10 Copau;fs; tUlnkhd;wpy; ngw;Wf; nfhz;l tpLKiw jpdq;fspd;

vz;zpf;if gpd;tUkhW ,Ue;jJ.

15> 13> 15> 16> 14> 16> 15> 14> 17> 14

 cq;fSf;Ff; fpilj;j juTj;njhFjpia ed;whf Ma;T nra;aTk;.

 mj;juTj; njhFjpapd; Mfhug; ngWkhdk; ahJ?

 mj;juTj; njhFjpapD}lhff;  $l;lkhf;fg;glhj  kPbwd; guk;gnyhd;iwf;

fl;bnaOg;gTk;.

 mt;nthOq;fikf;fg;glhj kPbwd; guk;gypD}lhf Mfhuj;ij ntspg;gLj;jpf;

fhl;lTk;.

 Mfhukw;w juTj; njhFjpfSk; ,U Mfhuq;fSldhd juTj; njhFjpfSk;

gy;Mfhuj; njhFjpAld; $ba Mfhuj; njhFjpfisAk;  Rl;bf; fhl;lTk;.

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; Mfhuj;ijf; fzpg;gpLtjw;F gpd;tUk;

nraw;ghl;bid toq;fTk;.
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nraw;ghL - 02

njhopw;rhiynahd;wpd;  md;whlf; $yp ngWk; gzpahsu;fs; 10 Ngu;fspd;

md;whlf; $ypfs; njhlu;ghd kPbwd; guk;gnyhd;W fPNo jug;gLfpd;wJ.

$yp &gh Copau;fspd; vz;zpf;if

501 - 550 - 04

551 - 600 - 15

601 - 650 - 35

651 - 700 - 29

701 - 750 - 10

751 - 800 - 07

   100

 ,t;thwhd kPbwd; guk;gnyhd;wpd; KjyhtJ mtjhdpg;G cWjpaw;wnjd;g

jdhy; Mfhuj;ij ,yFthd ,dq; fhz Kbahnjd;gijr; Rl;bf; fhl;lTk;.

 mjw;Fg; gjpyhf $Ljyhd kPbwidf; nfhz;l tFg;ghapilfspd; Mfhukhf

nghUe;jf;$bajhf mtjhdpg;Gf;fs; cs;slf;Fk; vdf; fUJNfhshff;

nfhs;tJ nghUj;jkhdJ vd;gij ntspg;gLj;jTk;.

 tFg;ghapilfspd; gUkd; rpwpa my;yJ tprhykhdJ vd;gjd; mbg;gilapy;

Mfhuk; tFg;gpYk; mjd; ,Ugf;f tFg;Gf;fspYk; kPbwd;fs; NtWgLfpd;w

Kiwapidr; Rl;bf; fhl;lTk;.

 mjw;Nfw;g $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; Mfhuj;ij fz;Lgpbg;gjw;F

Mfhu tFg;gpYk; mt;tFg;gpd; ,Ugf;fq;fspykhd tFg;ghapilf;F Vw;g

jfty;fisg; gad;gLj;jp gpd;tUk; #j;jpuj;ij fl;bnaOg;gg;gl;Ls;sJ

vd;gijr; Rl;bf; fhl;lTk;.

1
0 1

1 2

M  L C
 

   
   

   
20

 600.5 + 50
20-6

 
   

 = 600.5 + 38.46
       = 638.96

 M
0

- tFg;ghf;fg;gl;l guk;gypd; Mfhuk;

 L
1

- Mfhu tFg;gpd; fPo; cz;ik vy;iy


1     - Mfhu tFg;ghapilapd; kPbwDf;Fk; Kd;ida tFg;gpd; kPbwDf;Fk;

,ilapyhd tpj;jpahrk; (35 - 15)


2 - Mfhu tFg;ghapilapd; kPbwDf;Fk; gpd;ida tFg;gpd; kPbwDf;F

kpilapyhd NtWghL (35 - 29)

 C - Mfhu tFg;ghapilapd; gUkd; (650.5 - 600.5)
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 ,r;#j;jpuj;ijg; gad;gLj;jp Nkw;fhl;ba kPbwd; guk;gypd; Mfhuj;ij

fzpg;gjw;F khztu;fSf;F MNyhrid toq;fTk;.

 Nkw;fhl;ba kPbwd; guk;gypy;

 Mfhu tFg;G 601 - 650 MFk;.

 gy;NfhzpapD}lhf $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; Mfhuj;ijg; ngw;Wf;

nfhs;Sk; Kiwapid tpsf;fTk;.

 Nkw;fhl;ba nraw;ghL - 2 ,d; juTfSf;fhd gy;Nfhzpia epu;khzpj;J

Mfhuj;ijf; fzpg;gpl KbAk; vd;gjidj; njspTgLj;jTk;.

 Mfhuk; 600.5 ,w;Fk; 650.5 ,w;Fk; ,ilapyhd ngWkhdnkhd;W fpilf;fg;

ngWk;. mg;nghOJ Mfhuk; 639 MFk;.

 ,ilak; njhlu;ghd tpsf;fj;ijg; ngw;Wf; nfhLg;gjw;fhf khztu;fisg;

gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

 Mfhuj;ijf; fzpg;gpLtjw;fhfg; gad;gLj;jpa juTj;njhFjp ,uz;ilAk;

(nraw;ghL - 1) khztu;fisg; nghUj;jkhdthW FOf;fshfg; gpupj;J

toq;fTk;.

 juTf; $l;lj;ijj; jahupf;fTk;.

 ,ilaj;ijf; fzpf;fTk;.

 $l;lkhf;fg;glhj kPbwd; guk;giyf; fl;bnaOg;gTk;.

 mjd; jpus; kPbwidg; gad;gLj;jp ,ilaj;ijg; ngw;Wf; nfhs;sTk;.

 $l;lkhf;fg;glhj kPbwd; guk;giyf; fl;bnaOg;gp ,ilaj;ijg; ngw;Wf;

nfhs;Sk; Kiw gpd;tUkhW fhl;lg;gLfpd;wJ.

 juTj;njhFjp - 01

Mzpnahd;wpd; Mzpfspd; vz;zpf;if

ePsk; vz;zpf;if (f) (cf)

3.8 4  4

3.9 2  6

4.0 5 11

4.1 1 12

   12

n+1
md = 

2
 vDk; cUg;gb

   
13

=  = 6.5
2

 vDk; cUg;gb

md  =  4
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 juTj;njhFjp - 02

tpLKiw ehs;fs; gzpahsu;fs; (f) (cf)

13 1 1

14 3 4

15 3 7

16 2 9

17 1    10

       10

n+1
md = 

2
 vDk; cUg;gb

   
11

=  = 5.5
2

 vDk; cUg;gb

md  = 15

 gpd;tUk; $l;lkhf;fg;glhj kPbwd; guk;giy khztu;fSf;Fg; ngw;Wf;

nfhLf;fTk;.

kjpg;gPl;Lg; Gs;spfs; (x) khztu; vz;zpf;if (f)

3 02

4 03

5 07

6 14

7 08

8 03

9 02

   10 01

 jpus; kPbwd; (kpff; Fiwe;j) epuiyj; jahupg;gjw;F MNyhrid toq;fTk;.

 ,g;guk;gypy; cs;slq;Fk; nkhj;j mtjhdpg;Gf;fspd; vz;zpf;if 30 I

mz;kpj;jdhy; 
2

n
 MtJ mtjhdpg;Gg; ngWkhdj;ij milAk; vd

,dq;fhz;gJ NghJkhdJ vdr; Rl;bf; fhl;lTk;.

 ,jw;fika ,g;guk;gypd; ,ilaj;ijg; ngw;Wf; nfhs;tjpy; khztu;fis

<LgLj;jr; nra;aTk;.
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tpil:

kjpg;gPl;Lg; khztu;fspd; jpus; kPbwd;

Gs;spfs; vz;zpf;if   (Fc)
kPbwd; (f

1
)

3 02 02

4 03 05

5 07 12

6 14 26

7 08 34

8 03 37

9 02 39

   10 01 40

,q;F nkhj;j mtjhdpg;Gf;fspd; vz;zpf;if = 40

/ ,ilag; ngWkhdk; =  
2

n
 MtJ mtjhdpg;Gg; ngWkhdkhFk;.

=  
2

40
 MtJ mtjhdpg;Gg; ngWkhdkhFk;.

=  20 MtJ mtjhdpg;Gg; ngWkhdkhFk;.

 jpus; kPbwd; epuiy mtjhdpf;Fk; nghOJ nkhj;j mtjhdpg;Gf;fspd;

rupahf miug;gq;if mz;kpf;fpd;w KjyhtJ jpus; kPbwd; ngWkhdk; 26

Mf ,Ug;gjdhy; 12 MtJ mtjhdpg;Gg; ngWkhdj;jpd; gpd;du; 26 MtJ

mtjhdpg;Gg; ngWkhdk; tiuAs;s rfy mtjhdpg;Gf;fSk; 6 MFk;

vdf; fhl;rpg;gLtjdhy; ,g;guk;gypd; ,ilak; 6 MFk;.

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; ,ilaj;ijf; fzpg;gpLtjw;fhfg;

gpd;tUk; nraw;ghL - 2 I khztu;fSf;F toq;fp fye;Jiualypy;

<Lgl;L ,ilaj;ijf; fzpf;fTk;.

$yp Copau;fspd; jpus; kPbwd;

vz;zpf;if (f) (cf)

501 - 550   4  4

551 - 600 13 19

601 - 650 35 54

651 - 700 29 83

701 - 750 10 93

751 - 800 07    100

   100

 jpus; kPbwd; epuiyg; ngw;Wf; nfhs;sy;.

 ,ila tFg;igg; ngw;Wf; nfhs;sy;.
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n 100
=  = 50

2 2
 MtJ Copau; cs;slf;Fk; tFg;ghapilahtJ

= 601 - 650

 gpd;tUk; #j;jpuj;ijg; gad;gLj;jp ,ilaj;ijf; fzpg;gplTk;.

1

n
 - cf

2md = L c
fm

 
 

  
 
 

    
50-19

 = 600.5 + 50
35

 
  

    
31

 = 600.5 + 50
35

 
  

      = 600.5 + 44.29

      = 644.79

 xfptpD}lhfTk; ,ilaj;ijg; ngw;Wf; nfhs;Sk; Kiwapid tpsf;fTk;.

 kpff; Fiwe;j jpus; kPbwd; guk;giyf; fl;bnaOg;gp> gpd;tUk; Kiwapy;

,ilaj;ijg; ngw;Wf; nfhs;sTk;.

$yp (&gh) jpus; kPbwd;

500.5 my;yJ mjpYk; Fiwthd     0

550.5 my;yJ mjpYk; Fiwthd     4

600.5 my;yJ mjpYk; Fiwthd    19

650.5 my;yJ mjpYk; Fiwthd       54

700.5 my;yJ mjpYk; Fiwthd     83

750.5 my;yJ mjpYk; Fiwthd   93

800.5 my;yJ mjpYk; Fiwthd   100

 fpil mr;rpy; tFg;G vy;iyfSk; epiyf;Fj;J mr;rpy; jpus; kPbwDk;

Gyg;glf;$bathW jpus; kPbwid tiuG %yk; (xfpt;) fl;bnaOg;gTk;.


n 100

=  = 50
2 2

 MtJ ,lj;jpd; Copaupd; $yp.

 ,ilak; 600.5 ,w;Fk; 650.5 ,w;Fkpilapyhd ngWkhdkhFk;.

 Nkw;Fwpg;gplg;gl;l Kiwapy; kpff; $ba jpus; kPbwd; guk;gnyhd;iwf;

fl;bnaOg;gp mjw;Fupa xfpit tiue;J 
n 100

=  = 50
2 2

 MtJ ,lj;ijj;

njupT nra;J ,ilaj;ijg; ngw;Wf; nfhs;s KbAk;.

L
1
 - ,ila tFg;gpd; fPo; cz;ik vy;iy

n  - mtjhdpg;Gf;fspd; vz;zpf;if

cf - ,ila tFg;gpw;F Kd;ida tFg;gpd;

jpus; kPbwd;

fm - ,ila tFg;gpd; kPbwd;

c  - ,ila tFg;gpd; gUkd;
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 mNjNghd;W xNu njhFjp tiyaj; jsj;jpd; kPJ kpff; Fiwe;j> kpff;

$ba xfpT tisNfhLfs; ,uz;ilAk; tiue;J mt;tpU tisNfhLfSk;

ntl;lg;gLk; ,lj;jpypUe;J fpilmr;rpw;Ff; Nfhnlhd;iw tiutjd; %yKk;

,ilaj;ijg; ngw;Wf; nfhs;s KbAk;.

 tisAU tisapD}lhfTk; ,ilaj;ijg; ngw;Wf; nfhs;Sk; Kiwapid

tpsf;fTk;.

 nraw;ghLfs; ,uz;bd; juTj;njhFjpf;fhd  tisAU tisapia tiue;J

gpd;tUk; Kiwapy; ,ilaj;ijg; ngw;Wf; nfhs;sTk;.

31
 Md = 600.5 + 50

35

 
  

   = 600.5 + 44.29
   = 644.79

 ,il njhlu;ghd tpsf;fj;ijg; ngw;Wf; nfhLg;gjw;F khztu;fis gpd;tUk;

nraw;ghl;by; <LgLj;jTk;.

 khztu;fisg; nghUj;jkhdthW FOf;fshf;fg;gl;L nraw;ghL - 1 ,y;

fhzg;gLk; juTj; njhFjpfs; ,uz;ilg; ngw;Wf; nfhLf;fTk;.

 ,j;juTfspd; nkhj;jj;ij juT vz;zpf;ifapdhy; tifg;gLj;jp juTfspd;

ruhrupg; ngWkhdj;ijg; ngw;Wf; nfhs;tjpy; <LgLj;jTk;.

 ,t;thW ngw;Wf; nfhs;Sk; vz;fzpj uPjpahd ruhrupiaNa ,il vd

miof;fg;gLk;.

 juTj;njhFjp - 01

4, 3.8, 4.1, 4, 3.9, 3.8, 4, 4, 3.8, 3.9, 4, 3.8

1  = 
n

x
x



     = 
4 3.8 4.1 4 3.9 3.8 4 4 3.8 3.9 4 3.8

12

          

     = 3.925

 juTj;njhFjp - 02

15, 13, 15, 16, 14, 16, 15, 14, 17, 14

2

2

 = 
n

x
x



    
15 13 15 16 14 16 15 14 17 14

10

        


     = 14.9

 Nkw;fhl;ba juTj; njhFjpfspd; $l;lkhf;fg;glhj kPbwd; guk;giyf; fl;b

naOg;gTk;.

 mjd; ,iliaf; fzpg;gplTk;.
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 juTj;njhFjp 1 ,d; $l;lkhf;fg;glhj kPbwd; guk;gy;

Mzpnahd;wpd; Mzpfspd; vz;zpf;if

ePsk; (x) vz;zpf;if (f) (fx)

3.8 4  15.2

3.9 2    7.8

4.0 5   20.0

4.1 1     4.1

        12   47.1

f
 = 

f

x
x





    
47.1

 
12



     = 3.925

 juTj;njhFjp 2 ,d; $l;lkhf;fg;glhj kPbwd; guk;gy;

tpLKiw ehs;fs; (x) gzpahsu;fs; (f) (fx)

13 1  13

14 3  42

15 3       45

16 2   32

17 1   17

   10           149

f
 = 

f

x
x





    
149

 
10



     = 14.9

 $l;lkhf;fg;glhj kPbwd; guk;gnyhd;wpd; ,iliaf; fzpg;gjw;F gpd;tUkhW

Nkw;nfhs;sg;gl Ntz;Lk; vd khztu;fSf;Fj; njspTgLj;jTk;.

 Nky; Fwpg;gplg;gl;l $l;lkhf;fg;glhj kPbwd; guk;gy;fspy; fhzg;gLk;

ve;jnthU mtjhdpg;Gg; ngWkhdnkhd;iw cj;Njrkhff; nfhs;sg;gLk;

,ilahfg; gad;gLj;Jtjw;F MNyhrid toq;fTk;.

 cj;Njr ,ilapypUe;J xt;nthU mtjhdpg;gpd; tpyfy;fisg; ngw;Wf;

nfhs;tjw;F MNyhrid toq;fTk;.

 ii df   epuiyg; g+uzg;gLj;Jtjw;F MNyhrid toq;fTk;.

 mt;tpyfy;fspd; ,ilapid mwpe;J fUJNfhs; ,ilia nrk;ikahf;F

tjd; %yk; Gs;spfisg; ngw;Wf; nfhs;tjpy; <LgLj;jr; nra;aTk;.

 ,ize;j ,ilia (X) vd;wthW milahskplg;gLk;.
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91.8

22

1491.47

1012

9.1410925.312

21

2211
















X

X

X

nn

xnxn
X

 nraw;ghL 2 ,y; fhzg;gLk; $l;lkhf;fg;gl;l kPbwd; guk;giy khztu;

fSf;Fg; ngw;Wf; nfhLf;fTk;.

 mk;kPbwd; guk;gypd; ,ilapid khztu;fNshL fye;Jiuahbf; fzpg;

gplTk;.

rk;gsk; gzpahsu; njhif ,ilg;      fx

(&gh) (f)  ngWkhdk; (x)

501 - 550 04 525.5   2 102.0

551 - 600 15 575.5   8 632.5

601 - 650 35 625.5 21 892.5

651 - 700 29 675.5 19 589.5

701 - 750 10 725.5   7 255.0

751 - 800 05 775.5   3 877.5

801 - 850 02 825.5   1 651.0

   100 65 000.0

fx
X

f





   
65000

 
100



     =  650

 ,g;guk;gypd; ve;jnthU tFg;Gg; Gs;spnahd;iw ,ilahfj; njupT nra;J

mf;fUJNfhs; ,ilapypUe;J (A)  xt;nthU tFg;Gg; Gs;spfSf;Fk; ,ilap

ypUf;Fk; tpyfy;fisf; fzpg;gjpy; khztu;fs; <LgLtjw;F MNyhrid

toq;fTk;.  i id x A 
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 ii df   iag; gad;gLj;jp 
i i

i

f d
X A

f


 

  vDk; #j;jpuj;ijg; gad;gLj;jp

Nkw;fhl;ba guk;gypd; ,ilia kPz;Lk; fzpg;gjw;F khztu;fSf;F

topfhl;lTk;.

jPu;T:

rk;gsk; Copau; tFg;Gg;     Ai id x     iidf

(&gh) vz;zpf;if (f) Gs;sp  (x)

501 - 550 04 525.5 - 150 - 600

551 - 600 15 575.5 - 100 - 1 500

601 - 650 35 625.5   - 50 - 1 750

651 - 700 29 675.5       0          0

701 - 750 10 725.5     50  500

751 - 800 05 775.5   100       500

801 - 850 02 825.5   150       300

-3 850 + 1 300

2 550i if d 

 
i i

i

f d
X A

f


 


,il 

        

0.650

5.255.675

100

2550
5.675








 ,t;tFg;ghapilapd; gUkd; rkkhdjhf mikAk; nghOJ tFg;Gg; gUkd;

nghJf; fhuzpahf ePf;fg;gLtjd; %yk; mjhtJ c
diUi   vd vLg;gjd;

%yk; milahs Kiwf;fika gpd;tUk; tha;g;ghl;ilg; gad;gLj;jp $l;l

khf;fg;gl;l kPbwd; guk;gnyhd;wpd; ,ilia kpfTk; ,yFthff; fzpg;gjw;F

khztu;fisg; gof;fg;gLj;jTk;.

A
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rk;gsk; Copau; tFg;Gg; diUi=
c fi×Ui

 (&gh) vz;zpf;if (f) Gs;sp  (x)

501 - 550 04 525.5 - 3 - 12

551 - 600 15 575.5 - 12 - 30

601 - 650 35 625.5 - 1 - 35

651 - 700 29 675.5   0     0

701 - 750 10 725.5   1   10

751 - 800 05 775.5   2   10

801 - 850 02 825.5   3        06

 - 77 + 26

51i if u  

  
i i

i

f u
X A C

f

 
   

 
,il 

            

0.650

5.255.675

50
100

51
5.675















 ika ehl;l mstPnlhd;whf Mfhuj;jpd; ,ilaj;jpdJk; ,ilapdJk; tpNrl

gz;Gfis khztu;fSld; fye;JiuahlTk;.

 nghJthf rpwe;j ikaehl;l mstPnlhd;wpd; gz;Gfis khztu;fspD}lhf

fye;JiuahlypD}lhf ntspg;gLj;jpf; nfhs;sr; nra;aTk;.

 ikaehl;l mstPLfspd; rhu;G uPjpahd mD$yq;fs;> gpujp$yq;fis khztu;

fSld; fye;JiuahlTk;.

 xt;nthU ikaehl;l mstPLfisg; gad;gLj;jpf; nfhs;tjw;F kpfTk; nghUj;j

khd re;ju;g;gq;fis khztu;fNshL fye;JiuahlTk;.

 ikaehl;l mstPLfSf;fpilapyhd njhlu;Gfis khztu; fNshL fye;Jiu

ahLthu;.

A
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 ahNjDk; khwpnahd;W njhlu;gpy; Nrfupf;fg;gl;l juTfis ahNjDk; Gs;sp

nahd;iwr; Rw;wp gue;jpUf;ff;$ba gz;nghd;W fhzg;gLk;. mg;gz;igNa

ikaehl;lk; vd;wiof;fg;gLk;.

 ikaehl;lj;ij mstpl KbAk;. ,jw;fhf gy;NtW mstPLfs; gad;gLj;jg;

gLk;. ikaehl;lj;ij mstpLtjw;fhf gpd;tUk; mstPLfisg; gad;gLj;j

KbAk;.

(i) ,il

(ii) ,ilak;

(iii) Mfhuk;

Mfhuj;ijg; ngw;Wf; nfhs;sy;.

 juT tupirnahd;wpy; my;yJ $l;lkhf;fg;glhj kPbwd; guk;gnyhd;wpd;

$Ljyhd jlitfspd; vz;zpf;if cs;sNghJ ,Uf;Fk; ngWkhdNk Mfhu

khFk;.

 Xuhfhukw;w juTj; njhFjpapy; <uhfhuk;> gy;yhfhuk; nfhz;l juTfs;

fhzg;gLk;.

 $l;lkhf;fg;glhj kPbwd; guk;gYf;Fupa Mfhuj;ijf; fzpg;gpLtjw;F gpd;tUk;

#j;jpuj;ijg; gad;gLj;j KbAk;.

1
0 1

1 2

M  L C
 

   
   

L
1
 - Mfhu tFg;ghapilapd; fPo; cz;ik vy;iy


1
 - Mfhu tFg;ghapilapd; kPbwDf;Fk; Mfhu tFg;gpd; Nky; tFg;gpd;

kPbwDf;Fk; ,ilapyhd NtWghl;ilf; Fwpf;Fk;.


2
 - Mfhu tFg;gpd; kPbwDf;Fk; Mfhu tFg;gpd; fPo; tFg;gpd;

kPbwDf;Fk; ,ilapyhd NtWghl;ilf; Fwpf;Fk;.

C - Mfhu tFg;gpd; gUkidf; Fwpf;Fk;.

 ikaehl;l mstPnlhd;whd Mfhuj;jpd; tpNrl gz;Gfs; gpd;tUkhW:

 mrhjhuz ngWkhdq;fs; Mfhuj;jpy; jhf;fj;ij Vw;gLj;jhJ.

 jpwe;j tFg;ghapilAld; $ba guk;gnyhd;Wf;Fk; $l Mfhuj;ijf; fzpg;gpl

KbAk;.

 Mfhuj;ij tiuG uPjpahfg; ngw;Wf; nfhs;sf;$ba ikaehl;l mstP

nlhd;whFk;.

 ju uPjpahd juTfspd; ikaehl;lj;ij mstpLtjw;fhfg; gad;gLj;j KbAk;.

,ilaj;ijg; ngw;Wf; nfhs;sy;.

 juTfis VWtupir my;yJ ,wq;F tupir Kiwapy; jahupf;Fk;nghOJ

rupahd kj;jpapy; ,Uf;Fk; ngWkhdNk ,ilakhFk;. mt;thwpd;Nwy; kPbwd;

guk;gnyhd;iw rkkhd ,U gFjpfshfg; gpupf;fg;gLk; gFjpapd; ngWkhdNk

,ilakhFk;.
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 juTf; $l;lnkhd;wpd; kj;jpapy; ,Uf;Fk; ngWkhdk; ,ilakhFk;.

 mtjhdpg;Gf;fs; 30I tplf; Fiwthd juTj; njhFjpnahd;wpd; ,ilak;

vd;gJ 
1

2

n 
 vDk; ,lj;jpy; ,Uf;Fk; ngWkhdj;ijf; Fwpf;Fk;.

 $l;lkhf;fg;glhj kPbwd; guk;gnyhd;wpd; ,ilaj;ijf; fzpg;gpLtjw;fhf

gpd;tUk; gbKiwfs; gpd;gw;wg;gl Ntz;Lk;.

(i) jpus; kPbwidg; ngw;Wf;nfhs;sy;.

(ii)
1

2

n 
 vDk; ,lj;jpy; fhzg;gLk; ngWkhdNk ,ilak; vd;wiof;fg;gLk;.

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; ,ilaj;ijf; fzpg;gpLtjw;F gpd;tUk;

#j;jpuj;ijg; gad;gLj;j KbAk;.

1

n
 - cf

2md = L c
fm

 
 

  
 
 


2

n
 vDk; ngWkhdj;ijf; nfhz;l tFg;G ,ila tFg;ghFk;.

L
1
 - ,ila tFg;gpd; fPo; cz;ik vy;iy

n  - mtjhdpg;Gf;fspd; vz;zpf;if

fm - ,ila tFg;gpd; kPbwd;

cf - ,ila tFg;gpw;F Kd;ida tFg;gpd; jpus; kPbwd;

c  - ,ila tFg;gpd; gUkd;

 xfptpD}lhfTk; ,ilaj;ijg; ngw;Wf; nfhs;s KbAk;.

 tisAU tisapD}lhfTk; ,ilaj;ijg; ngw;Wf; nfhs;s KbAk;.

 ikaehl;l mstPnlhd;whd ,ilaj;jpd; tpup gz;Gfs; gpd;tUkhW:

 vt;NtisapYk; ,dq; fhzg;gLk; mstPnlhd;whf ,Uj;jy;.

 ,Wjp kw;Wk; mrhjhuz ngWkhdq;fspypUe;J  ,ilaj;jpw;Fj;  jhf;fk;

Vw;glhJ.

 msT uPjpahf mstpl Kbahj MapDk; tu;f;fg;gLj;jf;$ba khwpfspd;

kj;jpa gFjpia Fwpg;gpl;Lf; fhl;Ltjw;F gad;gLj;j KbAkhf ,Uj;jy;.

 juTj; njhFjpnahd;wpd; rfy ngWkhdq;fSk;  mwpahjNghJ  mjhtJ

jpwe;j tFg;ghapilAld; $ba re;ju;g;gq;fspy; fzpf;f KbAk;.

 Nkw;fhl;ba Xuhaj;Jld; $ba guk;gYf;F  kpfTk;  nghUj;jkhd ika

ehl;l mstPnlhd;whf ,Uj;jy;.
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,iliaf; fzpg;gply;.

 juTj; njhFjpnahd;wpd; vy;yhg; ngWkhdq;fspdJk; $l;Lj;njhifia juT

fspd; vz;zpf;ifapdhy; tFg;gjd; %yk; fpilf;Fk; ngWkhdNk ,ilahFk;.

 juTfs; N vz;zpf;ifapy; ,Uf;Fk; juTj; njhFjpnahd;wpd; xt;nthU

juTfs; 1 2 3,  ,  ,  ...... nx x x x  Mf ,Ug;gpd; Fbapd; ,il 1

n

i
i

x

N
 


Mfg;

ngwg;gLk;.

  juTfs; n  vz;zpf;ifapy;  fhzg;gLk; khjpupj; juTj; njhFjpnahd;wpd;

xt;nthU juTfSk; nxxxx ,......,, 321 MftpUg;gpd; ,ilahdJ>

1

n

i
i

x

n
 



 $l;lkhf;fg;glhj kPbwd; guk;gnyhd;wpd; xt;nthU ngWkhdq;fSk;

1 2 3,  ,  ,  ...... nx x x x  Mf ,Ug;gpd; ,jw;F xj;j kPbwd; 1 2 nf , f , ...... f  Mf ,Ug;gpd;

,il>

1

1

K

i
i

K

i
i

f x

X

f









 my;yJ  

1

1

K

i i
i

K

i
i

f d

X A

f





 




%yk; ngw;Wf; nfhs;s KbAk;.

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;W tFg;gpd; eLg; ngWkhdq;fis x vdf;

fUjp gpd;tUk; tha;g;ghl;ilg; gad;gLj;jp ,iliaf; fzpf;f KbAk;.

1

1

i i

i

k

k

i

i

f x

X

f










1

1

i i

i

k

k

i

i

f x

X A

f





 




  rfy tFg;ghapilfspd; tFg;Gg; gUkd; rkkhff; fhzg;gLk; nghOJ

gpd;tUk; #j;jpuj;ijg; gpuNahfpj;jy; Ntz;Lk;.

        (i)     
1

1

K

i i
i

K

i
i

f u

X A C

f





 
 
  
 
  





A  =   cj;Njr ,il

Ai id x  (epak tpyfy;)

       A = cj;Njr ,il

Axd ii  (epak tpyfy;)

C    =  tFg;gpd; gUkd;

    iU   
c

di

      A    =  fUJNfhs; ,il
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 rpwe;j ikaehl;l mstPnlhd;whd ,ilapd; tpNrl gz;Gfisg; gpd;tUkhW

fhl;l KbAk;.

 juTfs; midj;ijAk; gpujpepjpj;Jtg;gLj;jg;gl;bUf;Fk;.

 mjpfkhd ml;ru fzpjq;fshf NkYk; gad;gLj;jf;$bajhf ,Uj;jy;.

 juTj; njhFjpfs; rpytw;wpd; ,ilfs; ntt;Ntwhf mwpe;Js;sNghJ

,ize;j mtw;iw xd;wpizj;J ,ilnahd;whfg; ngw;Wf; nfhs;s KbAk;.

1 1 2 2

1 2

....

..........
k k

k

n x n x n x
X

n n n

 


  

 vt;NtisapYk; ,dq;fhzf;$ba mstPnlhd;whf ,Uj;jy;.

 khjpupapd; khjpupf;F khw;wkilahj xg;gPl;lstpy; ek;gj; jd;ik nfhz;l

ikaehl;l mstPnlhd;whf ,Uj;jy;.

 rpwe;j ikaehl;l mstPnlhd;W gpd;tUkhW ,Uj;jy; Ntz;Lk;.

 rfy juTfSk; gpujpepjpj;Jtg;gLj;jg;gly;.

 ml;rufzpj uPjpahf gad;gLj;jf;$bajhftpUj;jy;.

 cz;ikahd mstPnlhd;whf ,Uj;jy;.

 ikaehl;l mstPLfspd; xg;gPl;L uPjpahd mD$yq;fs;> gpujp$yq;fs;

gpd;tUkhW Fwpg;gpl;Lf; fhl;l KbAk;.

 ,ilak;> Mfhuk; vd;gtw;wpw;F  ,izthf ,ilapy; rfy ngWkhdq;

fSk; gpujpepjpj;Jtg;gLj;jg;gLtjdhy; ntspg;gLj;jf;$ba mstPnlhd;

whFk;.

 Mfhuj;jpw;F xj;jjhf ,il> ,ilak;> vd;gd rupahd jd;ik nfhz;l

mstPLfshFk;.

 gz;G uPjpahd khwpfSf;F Nrfupf;fg;gl;l juTfs; fhzg;gLk;NghJ

,ilapidf; fzpg;gpLtJ tpsf;fkw;w xd;whf miktJld;> mt;thwhd

re;ju;g;gq;fspy; ikaehl;lq;fis mstpLtjw;F ,ilak;> Mfhuk; vd;gd

nghUj;jkhdjhFk;.

 jpwe;j tFg;ghapilfs; fhzg;gLk;NghJ ,ilapidf; fzpg;gpLtjw;F

KbahjpUg;gJld;> ,ilaj;ijAk; Mfhuj;ijAk; fzpf;f KbAk;.

 Mfhuk;> ,ilak; vd;gtw;iw fzpg;gpLk;NghJ me;jk; (KbT) mrhjhuz

ngWkhdq;fspdhy; jhf;fk; Vw;glhjpUg;gJld; ,ilia mstpLk;NghJ

me;j (KbT) ngWkhdq;fs; jhf;fj;ij Vw;gLj;Jk;.

 ,ilia mNef ml;rufzpj ,yf;fq;fshfg; gad;gLj;j KbAkhf

,Ug;gJld; ,ilaj;ijAk; Mfhuj;ijAk; mt;thW gad;gLj;j KbahJ.

 ikaehl;l mstPnlhd;whf ,il> nghUj;jkhf mikaf;$ba re;ju;g;gq;fs;:

 juTfs; msTuPjpahd khwpfs; vDk; tifapy; fhzg;gLfpd;w re;ju;g;gj;jpy;

cjhuzk;:- nghUl;fs; epiw> ePsk;> tpw;gid tUkhdq;fs;

guPl;irg; Gs;spfs; Nghd;wd.

 ,Wjp my;yJ mrhjhuz ngWkhdq;fspyhd juTj; njhFjpapy; ,Uf;fhj

re;ju;g;gj;jpd; NghJ
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 ,ilak;> ikaehl;l mstPnlhd;whf mikaf;$ba re;ju;g;gq;fs;:

 gz;G uPjpahd khjpupfs; njhlu;ghf Nrfupf;fg;gl;l juTfs; fhzg;gLk;NghJ

cjhuzk; - Efu;Nthdpd; Rit> kdg;ghq;F Nghd;wd.

 njhlnuhd;wpy; Kbthd my;yJ mrhjhuz ngWkhdq;fis ePf;fp>

nghJthf ntspg;gLj;jpf; fhl;lf;$ba mstPnlhd;W Njitg;gLk;NghJ

 jpwe;j tFg;ghapilfSld; $ba kPbwd; guk;gnyhd;wpd; ruhrupapidf;

fhl;Ltjw;fhd mstPnlhd;W Njitg;gLk;NghJ

 ikaehl;l mstPnlhd;whf Mfhuk; nghUj;jkhf mikAk; re;ju;g;gq;fs;:

 ngUk;ghd;ikapd; mbg;gilapy; jPu;khdnkLf;f Ntz;ba re;ju;g;gq;fspd;

NghJ> cjhuzk; - ghjzpfs; cw;gj;jp nra;Ak;NghJ

 gz;G uPjpahd khwpfs; njhlu;gpy; Nrfupf;fg;gl;l juTfs; fhzg;gLk;

re;ju;g;gj;jpd;NghJ> cjhuzk; - Efu;Nthu; Rit> kdg;ghq;F njhlu;ghd

jfty;fs;

 juTfs; $Ljyhd mstpy; VNjDk; ngWkhdnkhd;iw Nehf;fp jpuz;b

Uf;Fk; re;ju;g;gj;jpd;NghJ.

 ,il> ,ilak;> Mfhuk; vd;gtw;Wf;fpilapy; fhzg;gLfpd;w Nfhl;ghl;L

uPjpahd njhlu;G.

 rkr;rPuhf juT guk;gpAs;sNghJ

 = Md = Mox

 eLj;ju mstPnlhd;wpy; rkr;rPuw;w guk;gnyhd;wpw;F  - Mo = 3 (  - Md)x x  MFk;.

fzpg;gPLk; kjpg;gPLk;:

nraw;ghL - 1

 ghlrhiyapy; cau;ju tFg;G khztu;fSf;F ,Uf;Fk; rNfhju rNfhjupfspd;

vz;zpf;if njhlu;ghfj; juT Nrfupj;jy;.

 ghlrhiyapd; cau; juj;jpy; rfy tFg;Gf;fspy; khztu;fSf;F ,Uf;Fk;

rNfhju rNfhjupfspd; vz;zpf;if njhlu;ghfj; juT Nrfupf;fTk;.

 mj;juTj; njhFjpfspy;>

 juT tiy

 $l;lkhf;fg;glhj kPbwd; guk;giyj; jahupf;fTk;.

 mj;juTj; njhFjpfspd; Mfhuk;> ,ilak;> ,il vd;gtw;iwf; fzpf;fTk;.

nraw;ghL - 2

 ghlrhiyapy; cau; tFg;Gf;fspy; ,Uf;Fk; khztu;fspd; cauk; njhlu;ghd

juT Nrfupf;fTk;.

 mj;juTfspD}lhf $l;lkhf;fg;gl;l kPbwd; guk;giyj; jahupf;fTk;.

 mj;juTj; njhFjpapd; Mfhuk;> ,ilak;> ,il vd;gtw;iwf; fzpf;fTk;.
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Nju;r;rp 3.0: tptuz uPjpahd Gs;sptpgu El;gKiwiag; gad;gLj;jp

tzpfj; juTfisg; gFg;gha;T nra;thu;.

Nju;r;rp kl;lk; 3.2: tpNrl ikaehl;l mstPLfisg; gad;gLj;jpj; juTg;

gFg;gha;T nra;thu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 juTg; gFg;gha;tpw;fhf tpNrl ikaehl;l mstPLfspd; Kf;fpaj;Jtj;ijr;

Rl;bf; fhl;Lthu;.

 ngUf;fypilia tpsf;Fthu;.

 ngUf;fypiliag; gad;gLj;j Ntz;ba re;ju;g;gq;fis tpsf;Fthu;.

 ngUf;fypiliaf; fzpg;gpLthu;.

 ngUf;fypiliaf; fzpf;Fk;NghJ Vw;gLk; gpur;rpidfisr; Rl;bf; fhl;Lthu;.

 ,irapilf;F tpsf;fk; $Wthu;.

 ,irapiliag; gad;gLj;j Ntz;ba re;ju;g;gq;fis tpsf;Fthu;.

 ,irapilapidf; fzpg;gpLthu;.

 epiwaplg;gl;l ,ilia tpsf;Fthu;.

 Rkj;Jjy; vd;why; vd;dntd;gij tpsf;Fthu;.

 epiwaplg;gl;l ,ilapidg; gad;gLj;j Ntz;ba re;ju;g;gq;fisf; Fwpg;gpLthu;.

 epiwaplg;gl;l ,ilapidf; fzpg;gpLthu;.

 xNu juTf; $l;lk; njhlu;gpy; ngUf;fypil> ,irapil> epiwaplg;gl;l ,il>

vd;gtw;iw gUkdpd; mbg;gilapy; gl;bay;gLj;Jthu;.

 tpNrl ikaehl;L mstPl;bidg; gad;gLj;jp tzpff; fUkq;fSf;Fupa

jPu;khdq;fis vLg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 tzpf epWtdnkhd;wpd; fle;j %d;W khjq;fs; ,lk;ngw;w tpw;gidfs;

njhlu;ghd jfty;fis tFg;gpy; Kd;itf;fTk;.

khjk; tpw;gid (myFfs;)

rdtup 2 000

ngg;utup 4 000

khu;r; 32 000

 rdtup khj tpw;gidapy; ,U klq;F ngg;utup khjj;jpYk;> ngg;utup khj

tpw;gidapy; vl;L klq;F khu;r; khjj;jpYk; tpw;gid nra;ag;gl;Ls;sJ

vd;gijr; Rl;bf; fhl;lTk;.

 ,q;F ,U klq;F> vl;L klq;F vd;gd tpUj;jp tpfpjk; vd;gijj; njspT

gLj;jTk;.

 mt;tpUj;jp tpfpjq;fspd; ruhrupapid Vw;fdNt fw;w Kiwapd;gb fzpg;gpL

tjw;F khztu;fSf;F MNyhrid toq;fTk;.
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 khztd; ngw;w ,ilg; ngWkjpapidg; gad;gLj;jp xt;nthU khjj;jpw;Fkhd

tpw;gidiaf; fzpf;Fk;NghJ mit cz;ikaw;wjhf ,Uf;Fk; Kiwapid

khztu;fSf;F gpd;tUkhW Rl;bf; fhl;lTk;.

tpUj;jp tpfpjj;jpd; ruhrup

2 8

2



/ rdtup khjj;jpd; tpw;gid myFfs; =   2 000

  ngg;utup khjj;jpd; tpw;gid myFfs; (2 000  5) = 10 000

khu;r; khjj;jpd; tpw;gid myFfs; (10 000  5) = 50 000

,t;thwhd re;ju;g;gnkhd;wpy; tpUj;jp tpfpjj;jpd; tu;f;f%yj;jpid ,ilahfg;

gad;gLj;Jjy; kpfr; rupahdjhf ,Uf;Fk; vd;gij NkNy Fwpg;gplg;gl;l epWtdj;

jpd; tpw;gid njhlu;ghd juTfspd; cjtpAld; Rl;bf; fhl;lTk;.

tpUj;jp tpfpjj;jpd; tu;f;f%yk;  482 
[dtup khjj;jpd; tpw;gid myFfs; =   2 000

  ngg;utup khjj;jpd; tpw;gid myFfs; (2 000  4) =   8 000

khu;r; khjj;jpd; tpw;gid myFfs; (8 000  4) = 32 000

 ,t;thW fzpg;gplg;gLfpd;w ,il ngUf;fy; ,il vdf; $wg;gLk; vd;gij

tpsf;fTk;.

 tpUj;jp tpfpjkhf fhzg;gLfpd;w juTfspd; ,ilapidf; fzpg;gjw;F ngUf;f

ypilapidg; gad;gLj;j Ntz;Lnkd;gij cWjpg;gLj;jTk;.

 ,jd;gb ngUf;fypiliaf; fzpf;Fk; Kiwapidr; Rl;bf; fhl;lTk;.

 khztu;fis gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

juTj;njhFjp - 01

 fle;j ehd;F tUlq;fspy; Fwpg;gpl;l njhopnyhd;wpd; tUlhe;j tpUj;jp

tpfpjk; gpd;tUkhW:

0.2%,  2%,  5%,  8%

juTj;njhFjp - 02

 fle;j %d;W tUlq;fspy; nkhj;j Njrpa cw;gj;jpapy; tUlhe;j tpUj;jp

tpfpjk; gpd;tUkhW:

1.5%,   3.25%,   5.12%

juTj;njhFjp - 03

 tzpfnkhd;wpy; fle;j ehd;F tUlq;fspd; tpw;gidapd; tUlhe;j mjpfupg;G

gpd;tUkhW:

5%,   10%,   20%,   10%

 NkNy jug;gl;l xt;nthU juTj; njhFjpapdJk; ngUf;fypilapidf;

fzpf;f.
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juTj;njhFjp - 01 (jPu;T)

0.2%,  2%,  5%,  8%

 toq;fg;gl;l juTfisg; gpd;tUk; Kiwapy; xOq;fikf;fTk;.

100.2
0.2% 1.002

100

102
2% 1.02

100

105
5% 1.05

100

108
8% 1.08

100

 

 

 

 

 4 08.105.102.1002.1 G

   08.1lg05.1lg02.1lg002.1lg
4

1
LogG

       

 

 

0160.0

0641.0
4

1

0334.00212.00086.00009.0
4

1







    0160.0logantiG 

     04.1G

 ruhrup tUlhe;j tpUj;jp tPjk; = 4%  MFk;.

juTj;njhFjp - 02 (jPu;T)

tpUj;jp tPjk; 1.5%,   3.25%,   5.12%

 gpd;tUkhW juTfis xOq;fikf;f.

   

101.5
1.5% 1.015

100

103.25
3.25% 1.0325

100

105.12
5.12% 1.0512

100
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 3 1.015 1.0325 1.0512G   

        0512.1lg0325.1lg015.1lg
3

1
LogG

              

 

 0421.0
3

1

0217.00139.00065.0
3

1





           log 0.0421G anti

         G = 1.033

        ruhrup tUlhe;j tpUj;jp tPjk; = 3.3%  MFk;.

juTj;njhFjp - 03 (jPu;T)

ehd;F tUlq;fspd; tUlhe;j tpUj;jp 5%,   10%,   20%,   -10%

 juTfisg; gpd;tUkhW xOq;fikf;fTk;.

 

90.0
100

90
%10

20.1
100

120
%20

10.1
100

110
%10

05.1
100

105
%5









 4 90.020.110.105.1 G

  90.0lg20.1lg10.1lg05.1lg
4

1
LogG

         

 

 

1
0.0212 0.0414 0.0792 .09542

4

1
0.0960

4

0.024

log0.024

1.057

anti

G

   









      ruhrup tUlhe;j tpUj;jp tPjk; = 5.7%  MFk;.
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 gpd;tUk; gpur;rpidia khztu;fSf;F Kd;itf;fTk;.

 xU lrpd; &gh 60 thd ngd;rpy;fisf; nfhs;tdT nra;tjw;Fk;> xU

lrpd; &gh 40 thd ngd;rpy;fisf; nfhs;tdT nra;tjw;Fk; rkkhd

njhif nrytplg;gLkhapd; xU lrpd; ngd;rpypd; ruhrup tpiyapid

,ilapidg; gad;gLj;jpf; fzpf;FkhW khztu;fSf;F MNyhrid

toq;fTk;.

mJ 
60 40

50
2


  MFk;.

 fpilj;j tpilapd; nghUj;jg;ghL njhlu;gpy; khztu;fspd; fUj;Jf;fis

Nfl;fTk;.

 ,U tifg; ngd;rpy;fisAk; nfhs;tdT nra;tjw;F &gh 120 tPjk;

nrytplg;gbd;> nrytplg;gLk; nkhj;jj; njhif &gh 240 vd;gijr; Rl;bf;

fhl;lTk;.

 &gh 120f;F KjyhtJ tifg; ngd;rpy;fspy; ,uz;L lrpd;fSk;> ,uz;lhtJ

tifg; ngd;rpy;fspy; %d;W lrpd;fs; vd 5 lrpd; ngd;rpy;fis nfhs;tdT

nra;a KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 ,jd;gb lrpd; xd;wpd; ruhrup tpiy 
240

48
5

  thFnkd;gijf; fhl;lTk;.

vdpDk; Muk;gj;jpy; fzpg;gplg;gl;l ruhrup tpiyf;Nfw;g 5 brpd; ngd;rpy;

fisf; nfhs;tdT nra;tjw;F nrythFk; njif (505) &gh 250 vd;g

jdhy; ,q;F fpilj;jijf; fzpg;gjw;F ,e;j Kiw nghUj;jkw;wJ vd;gij

khztu;fSf;F njspTgLj;jTk;.

 ,irapilf;Fupa #j;jpuj;ijg; gad;gLj;jp ,ilapidf; fzpg;gpl;Lf; fhl;Lf.

2
H

1 1

60 40





  H =  48

 ,irapilapd;gb 5 lrpd; ngd;rpy;fisf; nfhs;tdT nra;tjw;F

nrytopf;fg;gl;l njhif (485) &gh 240 vd;gij cWjpg;gLj;jTk;.

 xd;Wf;nfhd;W khw;wkhf fhzg;gLfpd;w tpfpjj;jpd; ,ilapidf; fzpg;g

jw;F ,irapilapidg; gad;gLj;JtJ nghUj;jkhdnjd;gij cWjpg;

gLj;Jf.

 gpd;tUk; juTj; njhFjpapid khztu;fSf;F toq;fp> mtu;fisr; nraw;

ghl;by; <LgLj;jTk;.

 100 kPw;wu;  ePsk;  nfhz;l  ghyj;jpD}lhf  gazpj;j 4 thfdq;fspd;

NtfkhdJ fpNyhkPw;wupy; (Kmph-1) fPNo jug;gl;Ls;sJ.

30> 60> 20> 50

ruhrup NtfkhdJ fpNyhkPw;wUf;F (Kmph-1) vt;tsT?
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1 2 3 430,     60,      20,     50x x x x   

1

H.M
1n

i
i

n

x





,irapil 

    

4

1 1 1 1

30 60 20 50



  

300
4

36
 

= 33.33 Kmph-1

 gpd;tUk; gpur;rpidia khztu;fSf;F Kd;itf;fTk;.

 xU tifj; njhopnyhd;wpw;F Nfhl;ghl;L uPjpahd mwpT 40% Kk;> nraw;ghl;L

uPjpahd jpwd; 60% Kk; Kf;fpakhdjhFk;. mj;njhopYf;F tpz;zg;gpj;j A,
B vDk; ,Utu; Nfhl;ghl;L uPjpahd guPl;irf;Fk;> nraw;ghl;L uPjpahd guPl;irf;

Fk; ngw;Wf; nfhz;l Gs;spfs; gpd;tUkhW:

ngw;Wf; nfhz;l Gs;spfs;

A B

Nfhl;ghl;L uPjpahd guPl;ir 38 25

nraw;ghl;L uPjpahd guPl;ir 35 45

nkhj;jg;Gs;spfs; 73 70

 ,uz;L guPl;irfspYk; nkhj;jg;Gs;spfspy; Kjypy; ,Ug;gtu; ahu;?

 Fwpj;j gjtpf;F mtu; kpfg; nghUj;jkhdtu; vd ePu; vz;Zfpd;wPuh?

 khztu;fsplk; fpilj;j tpilfisf; ftdj;jpy; nfhz;L gpd;tUk; tplaq;fs;

ntspg;gLk; tifapy; fye;Jiuahlnyhd;iw elhj;jTk;.

 Nkw;Fwpg;gpl;l njhopYf;F xUtiuj; njupT nra;Ak;NghJ Nfhl;ghl;L

uPjpahd mwpit tpl nraw;ghl;L uPjpahd jpwDf;Nf $Ljy; Kf;fpaj;Jtk;

toq;fg;gly; Ntz;Lk;.

(Nfhl;ghl;L uPjpahd mwpTf;F 40%, nraw;ghl;L uPjpahd jpwDf;F 60%)

 nkhj;jg;Gs;spapd; mbg;gilapy; fzpf;fg;gLfpd;w vspa ruhrup Kiw

,t;thwhd re;ju;g;gq;fSf;F nghUj;jkw;wJ.

 xg;gPl;L uPjpapy; $ba Kf;fpaj;Jtk; nfhz;l juTfSf;F Rkj;JjYf;Nfw;g

ruhrupnahd;W fzpg;gplg;gly; Ntz;Lkh?

 mjw;F epiwaplg;gl;l ,il vDk; vz;zf;fU Kf;fpakhdjhFk;.

 A  vDk; guPl;rfupd; ,ilg;Gs;sp

40 60
38 3

100 100
  

15.2 + 21   =   36.2
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 B  vDk; guPl;rfupd; ,ilg;Gs;sp

40 60
25 45

100 100
  

10 + 27  =  37

 ,t;thW ,ilapid fzpg;gply; epiwaplg;gl;l ,il vdg;gLk; vd;gij

tpsf;fTk;.

 epiwaplg;gl;l ,ilapid #j;jpuj;ijg; gad;gLj;jpAk; fzpg;gpl KbAk;

vd;gij Rl;bf; fhl;lTk;.

 A  guPl;rfUf;fhd epiwaplg;gl;l ,il

x
1
 = 38 x

2
 = 35 w

1
 = 40 w

2
 = 60

i i
w

i

x w
x

w






(38 40) (35 60)

100

  


=  36.2

 B  guPl;rfUf;fhd epiwaplg;gl;l ,il

x
1
 = 25 x

2
 = 45 w

1
 = 40 w

2
 = 60

i i
w

i

x w
x

w






    
(25 40) (45 60)

 
100

  
    =  37

 $l;ly; ,il> ngUf;fypil> ,irapil vd;gtw;Wf;fpilapyhd njhlu;gpid

,dq;fhz;gjw;F gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jTk;.

nraw;ghL - 1

 fPNo jug;gl;Ls;s juTfspy; vspa $l;ly; ,il> ngUf;fy; ,il> ,irapil

vd;gtw;iwf; fzpf;f.

4> 6> 9

 gUkdpd; mbg;gilapy; me;j ,ilfis xOq;FgLj;Jf.

nraw;ghL - 2

 fPNo jug;gl;Ls;s juTfspypUe;J vspa $l;ly; ,il> ngUf;fy; ,il>

,irapil vd;gtw;iwf; fzpf;f.

5> 5> 5

 fpilj;j tpilf;Nfw;g vspa $l;ly; ,il> ngUf;fy; ,il> ,irapil vd;g

tw;Wf;fpilapyhd njhlu;gpid Rl;bf; fhl;lTk;.
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nraw;ghL - 1 (jPu;T)

4+6+9
   = 

3
xvspa ,il

  =  6.33

             3G  = 4 6 9 

 = 6

3
H  = 

1 1 1

4 6 9
 

 =  5.68

  > G  > H.mx

nraw;ghL - 2 (jPu;T)

           
5+5+5

 = 
3

x

  =  5

             3G  = 5 5 5 

 =  5

                   

3
H  = 

1 1 1

5 5 5
 

 =  5

  = G = Hx

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 juTj;njhFjp jd;ikf;Nfw;g ,ilapidf; fzpg;gjw;F tpj;jpahrkhd tpNrl

mstPLfisg; gad;gLj;j Ntz;Lk;.

 tpUj;jp tpfpjk; vdg;gLfpd;w mjpfupj;Jr; nry;Yk; ,iliaf; fzpg;gjw;F

ngUf;fypiliag; gad;gLj;j KbAk;.

n
1 2G = ...... nx x x    my;yJ  i

n
n

i
xG

1
 

,q;F n vd;gJ guPl;rpf;Fk; vz;zpf;ifahFk;.

 klf;ifia gad;gLj;jp ngUf;fy; ,ilapidf; fzpg;gjw;F gpd;tUk; #j;jpuk;

gad;gLj;jg;gLk;.

n
1 2G  = log log ...... log nx x x    my;yJ 








 



n

i
ix

n
G

1

log
1

log
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 xd;Wf;nfhd;W NtWghlhd Kiwapy; fhzg;gLfpd;w ,ilfisf; fzpg;gjw;F

,irapilapidg; gad;gLj;j KbAk;.





n

i ix

n
H

1

1

,q;F n vd;gJ guPl;rpf;Fk; vz;zpf;ifahFk;.

 juTfspd; xg;gPl;L uPjpahd Kf;fpaj;Jtk; NtWgLfpd;w re;ju;g;gj;jpy;

,ilapidf; fzpg;gjw;F epiwaplg;gl;l ,ilapidg; gad;gLj;j KbAk;.

 i i
w

i

x w
x

w






,q;F w
i 
vd;gJ epiwahFk;.

 epiw vDk; Rkj;Jjy; vd;gJ xg;gPl;bd; mbg;gilapy; juTfSf;F tpNrl

ngWkjpnahd;iw ,Ljy; MFk;.

 xNu jutpidg; gad;gLj;jp fzpg;gplg;gLfpd;w>

$l;ly; ,il  ngUf;fy; ,il  ,ilapilahFk;.

X G H 

fzpg;gPLk; kjpg;gPLk;

 A, B, C  vDk; %d;W tifg; nghUl;fis khj;jpuk; tpw;gid nra;Ak; tzpf

epWtdnkhd;W jdJ nfhs;ifahf A  gz;lj;jpd; tpiyapid &gh 10

,dhYk;> B  gz;lj;jpd; tpiyapid &gh 50 ,dhYk;> C gz;lj;jpd; tpiyapid

&gh 20 ,dhYk; tUlhe;jk; mjpfupf;fpd;wJ. %d;W tifg; nghUl;fis

ftdj;jpy; nfhs;Sk;NghJ tzpf epWtdj;jpd; gz;lq;fis tUlhe;j tpiy

mjpfupg;G &gh vt;tsT?

 FLk;gnkhd;wpd; czTg; ghtid ftdj;jpy; vLj;Jg; ghu;j;jNghJ 40%

khNdhu; jhdpa tiffisAk;> 25% khNdhu; kuf;fwp tiffisAk;> 20%

khNdhu; gotiffisAk;> 15% khNdhu; kPd; tiffisAk; tpUk;Gfpd;wdu;.

 xt;nthU czT tiffspdJk; fpNyhfpuhk; mynfhd;wpd; ruhrup tpiy

gpd;tUkhW:

jhdpak; - &gh 100

kuf;fwp - &gh 60

gotiffs; - &gh 180

kPd; - &gh 300

NkNy Fwpg;gpl;l FLk;gj;jpd; xU fpNyhfpuhKf;fhd ruhrup tpiy vt;tsT?
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Nju;r;rp 3.0: tptuz uPjpahd Gs;sptpgu El;gKiwiag; gad;gLj;jp

tzpfj; juTfisg; gFg;gha;T nra;thu;.

Nju;r;rp kl;lk; 3.3: juT ,l miktpidg; gFg;gha;T nra;tjw;F rhu;G

,l mikT mstPLfisg; gad;gLj;Jthu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 rhu;G ,l mikT vd;why; vd;d vd;gij mwpKfg;gLj;Jthu;.

 rhu;G ,l miktpid fzpg;gpLk; mstPLfis tpgupg;ghu;.

 rhu;G ,l miktpd; ed;ikfis mwpe;J nfhs;thu;.

 $l;lkhf;fg;gl;l> $l;lkhf;fg;glhj kPbwd; guk;gYf;fhd fhyiz> jrkiz>

rjkizfisf; fzpg;gpLthu;.

 fhyiz> jrkiz> rjkiz vd;gtw;wpD}lhfj; njhFg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 jtizg; guPl;irapy; ghlnkhd;wpw;F A  vDk; khztd; 40 Gs;spfisg;

ngw;Ws;shu; vd khztu;fSf;Ff; $wp mg;Gs;sp njhlu;gpy; khztu;fspd;

fUj;Jf;fisf; Nfl;fTk;.

 khztu;fs; $wpa fUj;Jf;fspd; gpd;du; mg;guPl;irf;F 23 khztu;fs; Njhw;wp

dhu;fs; vdTk;> me;j 23 khztu;fSk; ngw;Wf; nfhz;l Gs;spfis VWtupir

apy; fPOs;sthW fUk;gyifapy; vOjTk;.

4> 5> 8> 10> 13> 16> 17> 19> 20> 22> 25> 25> 25> 28> 28> 30> 33> 34> 36> 37>

39> 40> 42

 kPz;Lk; A  vd;w khztd; ngw;w Gs;sp 40 njhlu;gpy; khztu;fspd; fUj;Jf;

fisf; Nfl;fTk;.

 Gs;sp tFg;gpid ehd;F rkgFjpfshf gpupf;Fk;NghJ 40 Gs;spapidg; ngw;w

khztd; Mff; $ba Gs;spapidg; ngw;w khztu;fspy; 
1

4
 ,Ds; ,Uf;fpd;whu;

vd;gij khztu;fSf;F Rl;bf; fhl;lTk;.

 Gs;sp tFg;gpid 10 rkgFjpfshf gpupf;Fk;NghJ 40 vDk; Gs;spapidg;

ngw;w khztd; Mff;$ba Gs;spapidg; ngw;w khztu;fspy; 
1

10
 ,Ds;

,Uf;fpd;whu; vd;gij Rl;bf; fhl;lTk;.

 juTf; $l;lnkhd;wpd; VjhtJ juT njhlu;gpy; RahjPdkhfg; ghu;j;J juT

njhlu;gpy; rpwe;j tpsf;fnkhd;iwg; ngw;Wf; nfhs;tJ fbdkhdJ vd;gij

Rl;bf; fhl;lTk;.

 juTfspd; rhu;G ,lmikT> mj;juT njhlu;gpid tpsf;fnkhd;iwg; ngw;Wf;

nfhs;tjw;F NjitahdJ vd;gij tpsf;fTk;.
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 juTf; $l;lnkhd;wpd; rpwg;ghd ,lj;jpid kjpg;gpLtjw;F rhu;G ,lmikT

mstPl;bidg; gad;gLj;j KbAk; vd;gij Rl;bf; fhl;lTk;.

 rhu;G ,l mikT mstPlhf fhyiz> jrkiz> rjkiz vd;git gad;

gLj;jg;gLfpd;wd vd;gijf; fhl;lTk;.

fhyizapDs; tpsf;Ftjw;F khztu;fis gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

 ghlrhiyf; fpupf;fl; FOtpYs;s xt;nthU tPuUk; xU ,dpq;]py; ngw;w

Xl;lq;fspd; Gs;spg; gl;baiy tFg;gpw;F rku;g;gpf;fTk;.

38> 16> 24> 40> 58> 90> 30> 14> 41> 39> 61

 xU khztd; /  khztpia tFg;gpd; Kd;dhs; mioj;J mg;Gs;spfis VW

tupirg;gb xOq;FgLj;jTk;.

14> 16> 24> 30> 38> 39> 40> 41> 58> 61> 90

gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahlnyhd;iw elhj;jTk;.

 jahupf;fg;gl;l  juTf; $l;lj;jpd;  eLg; ngWkjp  (NtW ngWkjp) ,ilak;

(md = 39) MFk;.

 ,ilag;ngWkjpapd; ,lJ gf;fk; NtWgLj;jg;gl;Ls;s gFjp eLg;ngWkjp 24

vd;gJld;> mJ KjyhtJ fhyiz (Q
1
) vdg;gLk; vd;gij tpsf;fTk;.

 eLg; ngWkjpapd; tyJ gf;fk; NtWgLj;jg;gl;Ls;s gFjpapd; eLg; ngWkjp

58 vd;gJld; mJ %d;whtJ fhyiz (Q
3
) vdg;gLnkd;gij tpsf;fTk;.

 eLg;ngWkjp (md) ,uz;lhtJ fhyizg; ngWkjp (Q
2
) vd tpsf;fTk;.

 juTf; $l;lj;jpy; fhyizapidf; fzpg;gjw;F khztu;fisg; gpd;tUk;

nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 01

 rpy;yiw tpahghupnahUtu; 10 ehl;fspy; tpw;gid nra;j Njq;fha;fspd;

vz;zpf;if njhlu;gpyhd mtjhdpg;gpid tFg;gpy; Kd;itj;J fhyiz

apidf; fzpg;gjw;F khztu;fSf;F MNyhrid toq;fTk;.

jpfjp 1 2 3 4 5 6 7 8 9 10

tpw;gid nra;j

Njq;fha;fspd;

vz;zpf;if 28 34 30 19 26 42 38 50 44 43

nraw;ghL - 01 (jPu;T)

juTf;$l;lk;

19> 26> 28> 30> 34> 38> 42> 43> 44> 50

KjyhtJ fhyiz

1

1
( 1) 

4
Q n  MtJ mtjhdpg; G

1

1
(10 1) 

4
Q   MtJ mtjhdpg; G
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1
11 

4
  MtJ mtjhdpg; G

=  2.75 MtJ mtjhdpg;G

1 Q 26 0.75(28 26)   

=  26 + (0.75  2)
=  27.5

2

2
( 1) 

4
Q n  MtJ mtjhdpg; G

2

2
(10 1) 

4
Q   MtJ mtjhdpg; G

1
11 

2
  MtJ mtjhdpg; G

=  5.5 MtJ mtjhdpg;G

2 Q 34 0.5(38 35)   

=  34 + (0.5  4)
= 34 + 2
=  36

3

3
( 1) 

4
Q n  MtJ mtjhdpg; G

3

3
(10 1) 

4
Q   MtJ mtjhdpg; G

3
11 

4
  MtJ mtjhdpg; G

=  8.25 MtJ mtjhdpg;G

3 Q 43 0.25(44 43)   

=  43 + (0.25  1)
= 43.25

$l;lkhf;fg;glhj kPbwd; guk;gnyhd;wpd; fhyizapidf; fzpg;gjw;F khztu;

fisg; gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 02

 tFg;gpy; tzpfg; Gs;sptpgutpay; ghlj;ijf; fw;Fk; 25 khztu;fs; ghlrhiy

kl;l fzpg;gPl;by; ngw;w Gs;spfSld; njhlu;Gila gpd;tUk; $l;lkhf;fg;glhj

kPbwd; guk;giy tFg;gpy; Kd;itj;J Q
1
, Q

2
, Q

3
 vd;gtw;iw mjD}lhf

fzpf;FkhW MNyhrid toq;fTk;.

ngw;w Gs;spfs; 3 4 5 6 7 8 9 10

khztu; vz;zpf;if 2 3 3 7 4 3 2 1
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nraw;ghL - 02 (jPu;T)

Gs;sp khztu; vz;zpf;if jpus; kPbwd;

3 2 2

4 3 5

5 3 8

6 7 15

7 4 19

8 3 22

9 2 24

10 1 25

KjyhtJ fhyiz

1

1
( 1) 

4
Q n  MtJ mtjhdpg; G

1

1
(25 1) 

4
Q   MtJ mtjhdpg; G

  
1

26 
4

  MtJ mtjhdpg; G

=  6.5 MtJ mtjhdpg;G

jpuz;l kPbwd; epuiyg; guPl;rpf;Fk;NghJ 5tJ mtjhdpg;gpd; gpd;du; 8tJ

mtjhdpg;G tiu rfy mtjhdpg;GfSs; 5 Mff; fhzg;gLk; vd;gJ vkf;F

tpsq;Fk;. mjidg;

  1Q 5 0.5(5 5)    MtJ mtjhdpg;G

      = 5

ftdpf;fTk;:- 6tJ mtjhdpg;G> 7tJ mtjhdpg;G vd;w ,uz;Lk; 5 vd;gjdhy;>

2

2
( 1) 

4
Q n  MtJ mtjhdpg; G

2

1
(25 1) 

2
Q   MtJ mtjhdpg; G

1
26 

2
  MtJ mtjhdpg; G

=  13 MtJ mtjhdpg;G

2Q  6

3

3
( 1) 

4
Q n  MtJ mtjhdpg; G

3

3
(25 1) 

4
Q   MtJ mtjhdpg; G
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3
26 

4
  MtJ mtjhdpg; G

=  19.5 MtJ mtjhdpg;G

3 Q 7 0.5(8 7 )   

   =  7 + (0.5  1)
   = 7.5

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; fhyizapidf; fzpg;gjw;F khztu;

fis gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 03

 njupT nra;ag;gl;l 50 ehl;fSs; tq;fpnahd;wpw;F r%fkspj;j thbf;ifahsu;

njhlu;gpyhd gpd;tUk; kPbwd; tFg;gpw;F Kd;itj;J Q
1
, Q

2
, Q

3  
vd;gtw;iwf;

fzpf;FkhW MNyhrid toq;fTk;.

thbf;ifahsu; ehl;fspd;

vz;zpf;if vz;zpf;if

  26 -   50  4

  51 -   75  5

  76 - 100  7

101 - 125 11

126 - 150  9

151 - 175  8

176 - 200  6

nraw;ghL - 03 (jPu;T)

tFg;ghapil ehl;fspd; vz;zpf;if - kPbwd; jpus; kPbwd;

(f) (fc)

 26 -   50  4  4

  51 -   75  5  9

  76 - 100  7 16

101 - 125 11 27

126 - 150  9 36

151 - 175  8 44

176 - 200  6 50
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1 1

1

n
 - 

4Q  L
Q

cf
C

f

 
 

   
 
 

1

50
 - 9

4Q  75.5 25
7

 
 

   
 
 

     
12.5 - 9

 75.5 25
7

 
    

3.5
 75.5 25

7
  

 = 75.5 + 12.5
 = 88.0

2 1

2

2
n - 

4Q  L
Q

cf
C

f

 
 

   
 
 

2

2
50 - 16

4Q  100.5 25
11

 
 

   
 
 

9 25
 100.5

11


 

 = 100.5 + 20.45
 = 120.95

3 1

3

3
n - 

4Q  L
Q

cf
C

f

 
 

   
 
 

2

37.5 - 36
Q  150.5 25

8

 
    

 = 155.19

Q
1
f;Fupa tFg;gpid fz;Lgpbj;jy;.

1

4
n  vDk; mtjhdpg;gpid cs;slf;fpa tFg;G.

1
50

4
  MtJ mtjhdpg;G cs;slf;fg;gLk; tFg;G

12.5 MtJ mtjhdpg;gpw;Fupa tFg;ghf miktJ

76 - 100 tFg;ghFk;.

Q
2 
f;Fupa tFg;gpid fz;Lgpbj;jy;.

2
50

4
  vDk; mtjhdpg;gpid cs;slf;fpa tFg;G.

25 MtJ mtjhdpg;gpw;Fupa tFg;ghf miktJ

101 - 125 tFg;ghFk;.

Q
3 
f;Fupa tFg;gpid fz;Lgpbj;jy;.

3
50

4
  vDk; mtjhdpg;gpid cs;slf;fpa tFg;G.

37.5 MtJ mtjhdpg;gpw;Fupa tFg;ghf miktJ

151 - 175 tFg;ghFk;.
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jrkiz

jtizg; guPl;irnahd;wpy; xU ghlj;jpy; khztu;fs; ngw;w Gs;spfs; fPNo

xOq;FgLj;jpf; fhl;lg;gl;Ls;sd.

4> 5> 8> 10> 13> 16> 17> 20> 22> 25

25> 25> 28> 28> 30> 34> 37> 39> 40> 42

43> 45> 45> 46> 48> 50> 51> 52> 55

 Nkw;Fwpg;gpl;l Gs;spfis fUk;gyifapy; vOjTk;.

 khztndhUtid mioj;J Nkw;Fwpg;gpl;l juTf; $l;lj;jpid rkkhd 10

gFjpfshfg; gpupf;Fk; ,lj;jpidf; Fwpf;fr; nra;aTk;.

 mt;thwhd ,lq;fs; vj;jidAs;sdntd;gij khztu;fsplk; Nfl;fTk;.

 me;j xt;nthU ,lj;jpYKs;s ngWkjp vd;d vd;gij khztu;fsplk;

Nfl;fTk;.

 mit jrkizahFk; vd;gij khztu;fSf;F tpsf;fTk;.

 juTf; $l;lnkhd;wpd; jrkizia fzpg;gjw;F khztu;fis gpd;tUk;

nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 04

 rpy;yiw tpahghupnahUtu; 15 ehl;fspy; tpw;gid nra;j Njq;fha;fspd;

vz;zpf;if gpd;tUkhW:

28> 25> 20> 34> 30> 19> 26> 30> 42> 38> 40> 20> 43>  50>  44

 Nkw;Fwpg;gpl;l juTf; $l;lj;jpw;F gpd;tUk; jrkizfisf; fzpf;f.

%d;whtJ jrkiz D
3

Ie;jhtJ jrkiz D
5

VohtJ jrkiz D
7

nraw;ghL - 04 (jPu;T)

 juTf;$l;lk; gpd;tUkhW:

19> 20> 20> 25> 26> 28> 30> 30> 34> 38> 40> 42>  43>  44>  50

3

3
D ( 1) 

10
n   MtJ mtjhdpg; G

  
3

16
10

 

= 4.8 MtJ mtjhdpg;G

= 25 + (26 - 25)  0.8

= 25.8
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  5

5
D ( 1) 

10
n   MtJ mtjhdpg; G

  
5

16
10

   MtJ mtjhdpg;G

= 8 MtJ mtjhdpg;G

= 30

  7

7
D ( 1) 

10
n   MtJ mtjhdpg; G

  
7

16
10

   MtJ mtjhdpg;G

= 11.2 MtJ mtjhdpg;G

= 40 + (42 - 40)  0.2

= 40.4

 $l;lkhf;fg;glhj kPbwd; guk;gnyhd;wpd; jrkizfis fz;Lgpbg;gjw;F

khztu;fis gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 05

40 khztu;fspd; fzpg;gPl;Lg; Gs;spfis cs;slf;fpa gpd;tUk; $l;lkhf;fg;glhj

kPbwd; guk;giy khztu;fSf;F Kd;itj;J> mg;guk;gypd; cjtpAld; D
1
, D

2
,

D
3
, D

9
 vd;gtw;iw fzpf;FkhW MNyhrid toq;fTk;.

ngw;w Gs;spfs; (X) 3 4 5 6 7 8 9 10

khztu; vz;zpf;if 4 4 7 12 6 3 2  2

nraw;ghL - 05 (jPu;T)

Gs;sp khztu; jpus;

(x) vz;zpf;if (f) kPbwd; (fc)

3   4   4

4   4   8

5   7 15

6 12 27

7   6 33

8   3 36

9   2 38

   10   2 40
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1

1
D  

10
n  MtJ mtjhdpg; G

  
1

40 
10

  MtJ mtjhdpg; G

    =  4 MtJ mtjhdpg;G

    D
2
 = 3

2

2
D 40 

10
  MtJ mtjhdpg; G

    =  8 MtJ mtjhdpg;G

D
2
 = 4

5

5
D 40 

10
  MtJ mtjhdpg; G

    =  20 MtJ mtjhdpg;G

D
5
 = 6

9

9
D 40 

10
  MtJ mtjhdpg; G

    =  36 MtJ mtjhdpg;G

D
9
 = 8

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; jrkizapid fz;Lgpbg;gjw;F khztu;

fis gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 06

 nraw;ghL - 03 ,d; $l;lkhf;fg;gl;l kPbwd; guk;giy toq;fp D
1
, D

5
, D

8

vd;gtw;iw fzpg;gjw;F MNyhrid toq;fTk;.

nraw;ghL - 06 (jPu;T)

1 1

1

10D  L
D

n
cf

C
f

 
 

   
 
 

 

50
4

10 50.5 25
5

 
 

   
 
 

    = 55.5

D
1 
I cs;slf;fpa tFg;ghf miktJ 

1
50

10


mtjhdpg;ghfpa 5tJ mtjhdpg;ig cs;slf;fp

aJ. 51 - 75tJ tFg;ghFk;.
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5 1

5

5

10D  L
D

n
cf

C
f

 
 

   
 
 

 

5 50
6

10 100.5 25
11

 
 

  
 
 

    = 120.95

8 1

8

8

10D  L
D

n
cf

C
f

 
 

   
 
 

 

8 50
36

10 150.5 25
8

 
 

  
 
 

    = 163

rjkiz

 rjkizapid mwpKfg;gLj;Jtjw;F gpd;tUk; tpdhf;fis khztu;fSf;F

toq;fTk;.

 guk;gnyhd;iw 100 rk gFjpfshfg; gpupf;Fk; ,lq;fspd; vz;zpf;if

vj;jid?

 mt;tplj;jpYs;s ngWkjpapid vt;thW miof;f KbAk;.

 $l;lkhf;fg;glhj kPbwd; guk;gnyhd;wpd; rjkizfis fzpg;gjw;F khztu;

fis gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 07

 50 khztu;fspd; fzpg;gPl;Lg; Gs;spfs; gpd;tUk; $l;lkhf;fg;glhj kPbwd;

guk;gypy; Kd;itf;fg;gl;Ls;sJ.

Gs;spfs; 3 4 5 6 7 8 9 10

khztu; vz;zpf;if 4 5 8 12 10 6 3  2

 gpd;tUk; rjkizfisf; fzpf;f.

(i) 10tJ rjkiz (P
10

)

(ii) 50tJ rjkiz (P
50

)

(iii) 90tJ rjkiz (P
90

)

D
5 
I cs;slf;fpa tFg;ghf miktJ 

5
50

10


mtjhdpg;ghfpa 25tJ mtjhdpg;ig cs;slf;fp

aJ. 101 - 125tJ tFg;ghFk;.

D
8 
I cs;slf;fpa tFg;ghf miktJ 

8
50

10


mtjhdpg;ghfpa 40tJ mtjhdpg;ig cs;slf;fp

aJ. 151 - 175tJ tFg;ghFk;.
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nraw;ghL - 07 (jPu;T)

Gs;spfs; khztu; jpus;

(x) vz;zpf;if (f) kPbwd; (fc)

3   4   4

4   5   9

5   8 17

6 12 29

7 10 39

8   6   4

9   3 48

   10   2 50

10

10
P  

100

n
 tJ mtjhdpg; G

     
10 50

 = 5
100


 tJ mtjhdpg; G

 = 4

50

50
P  

100

n
 tJ mtjhdpg; G

     
50 50

 = 25
100


 tJ mtjhdpg; G

 = 6

90

90
P  

100

n
 tJ mtjhdpg; G

     
90 50

 = 45
100


 tJ mtjhdpg; G

 = 8

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; jrkizfisf; fzpg;gjw;F khztu;

fis gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 08

 nraw;ghL 03w;Fupa $l;lkhf;fg;gl;l kPbwd; guk;giy khztu;fSf;F toq;fp

gpd;tUk; jrkizfisf; fzpg;gjw;F khztu;fSf;F MNyhrid toq;fTk;.

(i) 25tJ jrkiz (P
25

)

(ii) 50tJ jrkiz (P
50

)

(iii) 75tJ jrkiz (P
75

)

 nraw;ghL 03w;Fupa fzpf;fg;gl;l KjyhtJ fhyiz> ,uz;lhtJ fhyiz>

%d;whtJ fhyiz vd;gtw;iw NkNy fzpf;fg;gl;l jrkizg; ngWkjpfSld;

xg;gpLf.
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nraw;ghL - 08 (jPu;T)

thbf;ifahsu;fspd; ehl;fspd; jpus; kPbwd;

vz;zpf;if (tFg;ghapil) vz;zpf;if (f) (fc)

  26 -   50   4   4

  51 -   75   5   9

  76 - 100   7 16

101 - 125 11 27

126 - 150   9 36

151 - 175   8 44

176 - 200   6 50

25 1

25

25

100P  L
P

n
cf

C
f

 
 

   
 
 

   

25 50
9

100 75.5 25
7

 
 

   
 
 

   = 88

50 1

50

50

100P  L
P

n
cf

C
f

 
 

   
 
 

   

50 50
16

100 100.5 25
11

 
 

   
 
 

   = 120.95

75 1

75

75

100P  L
P

n
cf

C
f

 
 

   
 
 

   

75 50
36

100 150.5 25
8

 
 

   
 
 

P
25 
I cs;slf;fpa tFg;ghf miktJ 

25 50

100



vDk; 12.5tJ mtjhdpg;ig cs;slf;fpaJ.

76 - 100tJ tFg;ghFk;.

P
50
I cs;slf;fpa tFg;ghf miktJ 

50 50

100



vDk; 25tJ mtjhdpg;ig cs;slf;fpaJ.

101 - 125tJ tFg;ghFk;.

P
75
I cs;slf;fpa tFg;ghf miktJ 

75 50

100



vDk; 37.5tJ mtjhdpg;ig cs;slf;fpaJ.

151 - 175tJ tFg;ghFk;.
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37.5 36

 150.5 25
8

  
    

   = 155.19

,jw;fika  1 25Q P "  2 50Q P , 3 75Q P  MFk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 ikaehl;L mstPLfSf;F Nkyjpfkhf juTj; njhFjpnahd;wpd; rfy ngWkjp

fSf;Fk; rhu;G ika ehl;lkw;w mikT my;yJ ikaehl;l ,lmiktpid

my;yJ rhu;G ,l mikT mstpid ,dq;fhz;gjw;F NjitahFk;.

 juTf; $l;lnkhd;wpd; rpwg;ghd ,lj;ij kjpg;gPL nra;tjw;fhf gad;gLj;jp

gad;gLj;Jfpd;w mstPL ,l mstPL vdg;gLfpd;w rhu;G ,l mikT mstPL

vdg;gLk;.

 mjw;Nfw;g vz;zpf;iffs; gytw;wpw;Nfw;g xU njhifapd; rhu;G ,l

miktpid epu;zapg;gjw;F gad;gLj;Jfpd;w mstPL rhu;G ,l mikT

mstPLfs; vd;wiof;fg;gLk;.

 ,t;thwhd rhu;G ,lmikT mstPfs; %d;W gpd;tUkhW jug;gLfpd;wJ.

 fhyiz

 jrkiz

 rjkiz

fhyiz

 VjhtJ kPbwd; guk;gnyhd;iw ehd;F rkgFjpfshfg; gpupf;Fk; %d;W ,lq;fspd;

ngWkjp fhyiz vdg;gLk;.

KjyhtJ fhyiz 1

1
Q = (n +1)  

4
tJ mtjhdpg; G

,uz;lhtJ fhyiz 2

1
Q = (n +1)  

2
tJ mtjhdpg; G

%d;whtJ fhyiz 3

3
Q = (n +1)  

4
tJ mtjhdpg; G

ftdpf;fTk;:- n  vd;gJ guk;gypd; nkhj;j mtjhdpg;ghFk;.

 mtjhdpg;gpd; vz;zpf;if 30 my;yJ mjid tplf; $Ljyhapd; juTf;

$l;lnkhd;wpd; my;yJ $l;lkhf;fg;glhj kPbwd; guk;gnyhd;wpd; fhyiz

ahdJ gpd;tUk; Kiwapy; ,dq;fhzg;gLk;.

1

1
Q = n  

4
 tJ mtjhdpg; G

2

2
Q = n  

4
 tJ mtjhdpg; G

3

3
Q = n  

4
 tJ mtjhdpg; G
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 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; fhyizg; ngw;Wf; nfhs;tjw;F

gpd;tUk; #j;jpuk; gad;gLj;jg;gLk;.

1 1

1

n
 - 

4Q  L
Q

cf
C

f

 
 

   
 
 

2 1

2

2n
 - 

4Q  L
Q

cf
C

f

 
 

   
 
 

3 1

3

3n
 - 

4Q  L
Q

cf
C

f

 
 

   
 
 

ftdpf;fTk;:- L
1

 = Fwpg;gpl;l fhyizia cs;slf;fpa tFg;ghapilapd;

fPo;vy;iy.

n  = guk;gypd; nkhj;j mtjhdpg;Gf;fspd; vz;zpf;if.

fc  = cupa fhyizia cs;slf;fpa tFg;ghapilapd; fPo;

vy;iyia tplf; Fiwe;j jpus; kPbwd;.

fq = fhyizia cs;slf;fpa tFg;ghapilapd; Gs;spfs;

C  = cupa fhyizia cs;slf;fpa tFg;ghapilapd;

gUkd;.

jrkiz

 VjhtJ kPbwd; guk;gnyhd;iw 10 rkgFjpfshfg; gpupf;Fk; ,lq;fs; jrkiz

vdg;gLk;. juTf; $l;lnkhd;wpd; mtjhdpg;G 30I tplf; Fiwfpd;w re;ju;g;gj;jpy;

my;yJ $l;lkhf;fg;glhj kPbwd; guk;gnyhd;wpd; jrkizapid gpd;tUkhW

fzpf;fyhk;.

KjyhtJ jrkiz

1

1
D = (n +1)  

10
tJ mtjhdpg; G

,uz;lhtJ jrkiz

2

2
D = (n +1)  

10
tJ mtjhdpg; G

xd;gjhtJ jrkiz

9

9
D = (n +1)  

10
tJ mtjhdpg; G



107

 mtjhdpg;G 30 my;yJ mjid tplf;$ba juTf; $l;lnkhd;wpdJk; $l;l

khf;fg;glhj kPbwd; guk;gnyhd;wpdJk; jrkizapid gpd;tUkhW ngw;Wf;

nfhs;s KbAk;.

KjyhtJ jrkiz 1

1
D = n  

10
 tJ mtjhdpg; G

,uz;lhtJ jrkiz 2

2
D = n  

10
 tJ mtjhdpg; G

xd;gjhtJ jrkiz 9

9
D = n  

10
 tJ mtjhdpg; G

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; jrkizfisg; ngw;Wf; nfhs;tjw;F

gpd;tUk; #j;jpuj;ijg; gad;gLj;j KbAk;. (,t;thwhd guk;gnyhd;wpd; ,il

aj;ijf; fzpg;gjw;fhd Nfhl;ghLk; ,q;Fk; mbg;gilahff; nfhs;sg;gLk;.)

KjyhtJ jrkiz 1 1

1

n
 - 

10D  L
D

cf
C

f

 
 

   
 
 

,uz;lhtJ jrkiz 2 1

2

2n
 - 

10D  L
D

cf
C

f

 
 

   
 
 

xd;gjhtJ jrkiz 9 1

9

9n
 - 

10D  L
D

cf
C

f

 
 

   
 
 

ftdpf;fTk;:- L
1

 = Fwpg;gpl;l jrkizapid cs;slf;fpa tFg;ghapilapd;

fPo;vy;iy.

n  = cupa guk;gypd; nkhj;j mtjhdpg;Gf;fspd; vz;zpf;if.

fc  = cupa jrkizapid cs;slf;fpa tFg;ghapilapd;

fPo;vy;iyia tplf; Fiwe;j jpus; kPbwd;.

fD = cupa jrkizapid cs;slf;fpa tFg;ghapilapd;

kPbwd;.

C  = cupa jrkizapid cs;slf;fpa tFg;ghapilapd;

gUkd;.
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rjkiz

 VjhtJ kPbwd; guk;gnyhd;iw 100 rkgFjpfshf gpupf;fpd;w 99 ,lq;fs;

rjkiz vdg;gLk;.

 $l;lkhf;fg;glhj kPbwd; guk;gnyhd;wpd; rjkizapid gpd;tUkhW fzpg;gpl

yhk;.

KjyhtJ rjkiz 1

1
D = n 

100
 vDk; mtjhdpg;G.

,k;Kiwapy; ve;jnthU rjkiziaAk; fz;Lgpbf;fyhk;.

 $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;wpd; rjkizg; ngWkjpapid gpd;tUkhW

fzpg;gpl KbAk;.

KjyhtJ jrkiz

1 1

1

1n
 - 

100P  L
P

cf
C

f

 
 

   
 
 

,k;Kiwapy; ve;jnthU rjkiziaAk; fz;Lgpbg;gjw;F Nkw;Fwpg;gpl;l

#j;jpuj;jpy; cupa khw;wq;fSld; gad;gLj;j KbAk;.

cjhuzk;:- 64tJ rjkiz

64 1

64

64n
 - 

100P  L
P

cf
C

f

 
 

   
 
 

ftdpf;fTk;:- L
1

 = cupa rjkizapid cs;slf;fpa tFg;ghapilapd;

fPo;vy;iy.

n  = cupa guk;gypd; nkhj;j mtjhdpg;Gf;fspd; vz;zpf;if.

fc  = cupa rjkizapid cs;slf;fpa tFg;ghapilapd;

fPo;vy;iyia tplf; Fiwe;j jpus; kPbwd;.

fp = cupa rjkizapid cs;slf;fpa tFg;ghapilapd;

kPbwd;.

C  = cupa rjkizapid cs;slf;fpa tFg;ghapilapd;

gUkd;.

rhu;G ,lmikT mstPLfSf;fpilapy; gpd;tUk; njhlu;Gfs; fhzg;gLfpd;wd.

(1) Q
2
 = D

5
 = P

50

(2) Q
1
 = P

25

(3) Q
3
 = P

75

(4) D
1
 = P

10

(5) D
2
 = P

20

vd;wthW.
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Nju;r;rp 3.0: tptuz uPjpahd Gs;sptpgu El;gKiwiag; gad;gLj;jp

tzpfj; juTfisg; gFg;gha;T nra;thu;.

Nju;r;rp kl;lk; 3.4: juTg;  gFg;gha;tpw;F  gpupif  mstPLfisg; gad;

gLj;Jthu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 gpupif vd;gjw;F tpsf;fk; $Wthu;.

 gpupifapidf; fzpg;gpLtjd; ed;ikfisr; Rl;bf; fhl;Lthu;.

 gpupifapid mstpLtjw;Fg; gad;gLj;jg;gLk; mstPLfisg; gl;bay;gLj;Jthu;.

 $l;lkhf;fg;gl;l> $l;lkhf;fg;glhj kPbwd; guk;gYf;fhd tPr;R> fhyiz>

tpyfy;> ,il tpyfy;> khww;wpwd;> epak tpyfy; vd;gtw;iwf; fzpg;gpLthu;.

 rhu;Gg; gpupifapid tpsf;Fthu;.

 rhu;Gg; gpupif mstPl;bd; Kf;fpaj;Jtj;ij tpsf;Fthu;.

 khww;Fzfj;ijg; gad;gLj;jp rhu;Gg; gpupifapid mstpLthu;.

 Z ngWkhdj;ijg; gad;gLj;jpj; juTfis Vw;Wf; nfhs;sg;gl;l epiyf;F

khw;Wthu;.

 gpupif mstPLfisg; gad;gLj;jp tzpff; fUkq;fSf;Fupa jPu;khdq;fis

vLg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 10 khztu;fspd; tzpfg; Gs;sptpgug; ghlg; Gs;spfSld; njhlu;Gila gpd;tUk;

tiuglj;ij tFg;gpy; Kd;itf;fTk;.

 10 khztu;fspd; Gs;spfspd; ,ilapidf; fzpf;fTk;.

 tiuglj;jpd; ikaj;jpy; ,ilg;Gs;spfNs ,Uf;fpd;wJ vd tpsf;fTk;.

65

A
90

B
62

C
68

D
40

E
65

F
64

G
65

H
68

I
63

J
65
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 xt;nthU khztu;fspdJk; Gs;spfSf;Fk; ,ilf;Fkpilapyhd NtWghL

fisf; Fwpf;fTk;.

90 - 65 =  25 64 - 65 = -1

62 - 65 =  -3 65 - 65 =  0

68 - 65 =   3 68 - 65 =  3

40 - 65 = -25 63 - 65 = -2

65 - 65 =   0 65 - 65 =  0

 ,t;NtWghLfSf;Fupa ,iliaf; fzpf;fTk;.

 midj;J NtWghLfspdJk; ,ilg; ngWkhdk; g+r;rpakhFk; vd;gij njspT

gLj;jTk;.

  0

1




n

i

xxi

 ,ilg;Gs;spf;Fr; rkdhd Gs;spfisg; ngw;w khztu;fs; %d;W Ngu;

,Uf;fpd;wdu; vdTk;> Gs;spfs; 90> 40 tPjk; ngw;w ,U khztu;fspd;

Gs;spfs; ,ilg; Gs;spapypUe;J NtWgl;Ls;s msT mjpfkhFk; vd;gjid

cWjpg;gLj;jTk;.

 juTfspd; rpjwy; njhlu;ghf mwpe;jpUg;gjd; gad;fisf; Fwpg;gpl;Lf; fhl;lTk;.

 juTfspd; rpjwy; vDk; gpupifia mstpLtjw;F gad;gLj;jf;$ba

mstPLfis tpsf;fTk;.

gpd;tUk; juTj; njhFjpfis khztu;fSf;F toq;fp mj;juTj; njhFjpfspd;

tPr;rpidg; ngw;Wf; nfhs;sTk;.

juTj;njhFjp - 01

 xU tFg;gpy; 10 khztu;fs; fzpjg; ghlj;jpy; ngw;w Gs;spfs; gpd;tUkhW

,Ue;jJ.

65> 70> 62> 90> 92> 50> 48> 32> 60> 71

juTj;njhFjp - 02

 tzpf epWtdnkhd;wpd; 100 gzpahsu;fspd; khjhe;jr; rk;gsk; &gh 000j;jpy;

gpd;tUk; guk;gypy; Rl;bf; fhl;lg;gl;Ls;sJ.

rk;gsk; (&gh 000) gzpahsu;fspd; vz;zpf;if

05 - 09 11

10 - 14 20

15 - 19 35

20 - 24 20

25 - 29 08

30 - 34 06

   100
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nraw;ghL - 01

 Nkw;Fwpg;gplg;gl;l juTj; njhFjpfSf;fhfj; jdpj;jdpahf tPr;rpidg; ngw;Wf;

nfhs;sTk;.

 tPr;rpy; fhzg;gLk; mD$yq;fisAk; tiuaiwfisAk; gl;bay;gLj;jTk;.

nraw;ghL - 01 ,w;Fupa tpil

juTj; njhFjp - 01

R (tPr;R) =   cr;r ngWkhdk; - ,opTg; ngWkhdk;

  = 92      -       32        =   60

juTj; njhFjp - 02

tPr;rpid (R) ,U Kiwfspy; ngw;Wf; nfhs;s KbAk;.

 tFg;G vy;iyfspD}lhf>

cr;rj;jpypUe;J tFg;ghapilapd;  - fPNo cs;s tFg;ghapilapd;

Nky; cz;ikvy;iy fPo; cz;ikvy;iy

     34.5  -   4.5  = 30

 tFg;G ,ilg; ngWkhdj;jpD}lhf>

cr;rj;jpypUf;Fk; tFg;gpd;  ,ilg;ngWkhdk; -  fPNo ,Uf;Fk; tFg;gpd; ,ilg;ngWkhdk;

                  32  -  7  = 25

 tPr;rpy; kpfg; ngupaJk; kpfr; rpwpaJkhd ngWkhdk; njhlu;ghf kl;LNk

fUj;jpw; nfhs;sg;gLtjdhy; ,f;Fiwghl;bidj; jtpu;g;gjw;fhfg; nghUj;jkhd

NtW gpupif mstPnlhd;W njhlu;ghf khztu;fspd; ftdj;ijr; nrYj;jr;

nra;aTk;.

 ,jw;fika fhyiz tpyfyhdJ tPr;rpw;F xj;jjhfr; rpwe;j gpupif mstP

nlhd;whFk; vd;gjidj; njspTgLj;jTk;.

nraw;ghL - 02

 NkNy toq;fg;gl;l juTj;njhFjp KjyhtJk; %d;whtJkhd fhyizfisg;

ngw;Wf; nfhs;sTk;. (Q
1
, Q

3
)

 %d;whtJ fhyizapypUe;J KjyhtJ fhyiziaf; fopj;Jf; fpilf;Fk;

tpilapid ,uz;lhy; tFg;gjd; %yk; fhyiz tpyfiyg; ngw;Wf;

nfhs;sTk;.

 tPr;rpw;F xj;jjhf fhyiz tpyfypd; mD$yq;fisAk; tiuaiwfis

Ak; tpsf;fTk;.

nraw;ghL - 02 ,w;Fupa tpil

 juTj; njhFjp 1 ,d; tpilapidg; gpd;tUkhW ngw;Wf; nfhs;s KbAk;.

32, 48, 50, 60, 62, 65, 70, 71, 90, 92

1

1
Q ( 1)

4
n    vDk; cUg;gb

  
1 11

11 = 
4 4

  vDk; cUg;gb

= 2.75  vDk; cUg;gb
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Q
1
 = 48 + (50 - 48) 0.75

= 48 + 1.5

= 49.5

3

3
Q ( 1)

4
n    vDk; cUg;gb

  
3 33

11 = 
4 4

    = 8.25  vDk; cUg;gb

Q
3
 = 71 + (90 - 71) 0.25

= 71 + 4.75

= 75.75

QD (fhyiz tpyfy;) 
3 1Q - Q

 
2



75.75 - 49.5
 

2


= 13.125

juTj; njhFjp ,uz;bw;Fupa fhyiz tpyfiyg; gpd;tUkhW ngw;Wf;

nfhs;s KbAk;.

rk;gsk; gzpahsu; jpus; kPbwd;

(&gh 000) vz;zpf;if (f) (fc)

5 - 9 11 11

11 - 14 20 31

15 - 19 35 66

20 - 24 20 86

25 - 29 08 94

30 - 34 06    100

   100
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100
25

4 4

n
   vDk; cUg;gb cs;slf;fg;gl;bUf;Fk; tFg;ghapil

10 - 14 MFk;.

1 1

1

n
 - 

4Q  L C
Q

cf

f

 
 

   
 
 

25- 11
9.5 5

29

 
    

14 5
 9.5 + 

29




= 9.5 + 3.5
 = 13

3 1

3

3n
 - 

4Q  L C
Q

cf

f

 
 

   
 
 

     
75- 66

19.5 5
20

 
    

 
9 5

 19.5 + 
20




  = 19.50 + 2.25
       = 21.75

3 1.
2

Q Q
Q D




       
21.75 - 13.00

= 
2

             = 4.375

3 3 100
75

4 4

n 
   vDk; cUg;gbahdJ

cs;slf;fg;gl;bUf;Fk; tFg;ghapil 20 - 24 MFk;.
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nraw;ghL - 03

 NkNy toq;fg;gl;l juTj; njhFjpfs; ,uz;bw;fhd ,ilapidj; jdpj;jdp

ahfg; ngw;Wf; nfhs;sTk;.

 xt;nthU cUg;gbfspypUe;Jk; ,ilapidf; fopj;Jf;  xxi   fpilf;fg;

ngWk; cz;ik tpyfy;fspd; $l;Lj;njhif vt;NtisapYk; g+r;rpaj;jpw;Fr;

rkkhdjhFk; vd;gjid cWjpg;gLj;jTk;.

 xt;nthU ngWkhd ,ilapypUe;Jk; NtWgl;bUf;Fk; ngWkhdj;ijr; rupahfg;

ngw;Wf; nfhs;sTk;.

 mt;ntOkhw;whfg; ngwg;gl;l tpyfy;fspd; $l;Lj;njhifia cUg;gbfspd;

nkhj;j vz;zpf;iffspdhy; tifg;gLj;jp ,il tpyfy;fSf;fhd msT

uPjpahd ngWkhdnkhd;iwg; ngw;Wf; nfhs;s KbAk;.

 tPr;R> fhyiz tpyfy; vd;gtw;wpw;F xj;jjhf ,iltpyfypd; mD$yq;

fisAk; tiuaiwfisAk; tpsf;fTk;.

nraw;ghL - 03 ,w;Fupa tpil

juTj;njhFjp - 01

x     x x( - )

65   1

70   6

62   2

90 26

92 28

50 14

48 16

32 32

60 04

71   6

   640        136

 = 
x

x
n


 MD = | |x x 

  
640

 = 
10

136

10


    = 64 = 13.6
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juTj;njhFjp - 02

rk;gsk; Copau; njhif ,ilg; ngWkhdk; ( )x x- ( )x x- f

(&gh 000) (f)        (x)

05 - 09 11   7 11 121

10 - 14 20 12   6 120

15 - 19 35 17   1   35

20 - 24 20 22   4   80

25 - 29 08 27   9   72

30 - 34 06      32 14   84

   100 512

( )
M.D = 

f x x

f

 



fx
x

f





 
512

= 
100

    
1760

= 
100

 =  5.12 =  17.6    = 18

 gpupifapid mstpLtjw;fhf ,iltpyfiy tpl rpwe;j mstPnlhd;wpd;

Njitg;ghl;bid ntspg;gLj;jpf; fhl;lTk;.

 cz;ik tpyfy;fspd; tu;f;fq;fspd; $l;Lj;njhifia cUg;gb vz;zpf;if

apdhy; tFg;gjd; %yk; gpupifia mstpLtij tplr; rpwe;j mstPnlhd;iwg;

ngw;Wf; nfhs;s KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 mt;tstPl;bid khww;wpwd; vd;wiof;fg;gLk; vd;gijf; Fwpg;gpl;Lf; fhl;lTk;.

nraw;ghL - 04

 gpd;tUk; #j;jpuj;ijg; gad;gLj;jp juTj;njhFjp 1 ,d; khww;wpwidg; ngw;Wf;

nfhs;tjpy; khztu;fSf;F MNyhrid toq;fTk;.

khww;wpwd; 
2

2 ( )
(S ) = 

x x

n

 

 khjpupnahd;wpd; khww;wpwidg; ngw;Wf; nfhs;tjw;fhf>

 
2

1
2 1

1

n

i

x x

S
n









 ,idg; gpuNahfpf;fJ kpfg; nghUj;jkhdJ.

 gpd;tUk; #j;jpuj;jpw;F mika juTj;njhFjp ,uz;bd; khww;wpwid ngw;Wf;

nfhs;tjw;F khztu;fSf;F MNyhrid toq;fTk;.

22
2(S ) = 

fx fx

f f

  
 

  

 khww;wpwidf; fzpf;Fk; nghOJ tpyfiy tu;f;fpg;gjdhy; kpifahf kjpg;gPL

nra;ag;gl;l ngWkhdnkhd;W fpilf;fg; ngWk;. ,f;Fiwghl;bidj; jtpu;g;gjw;

fhf khww;wpwdpd; Neu;tu;f;f %yj;ijg; ngw;W epak tpyfiyf; (S) fzpg;gpL

tjpy; khztu;fis <LgLj;jr; nra;aTk;.
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juTj;njhFjp - 01

x x x 2( - )

65     1

70   36

62     4

90 676

92 784

50 196

48 256

32   1 024

60   16

71   49

    640          3 042

khww;wpwd; 
2

2 ( )
(S ) = 

x x

n

 

    
3042

10


  =  302.2

juTj;njhFjp - 02

rk;gsk; Copau;fspd;   x fx fx2

(&gh 000) vz;zpf;if

05 - 09 11   7   77      539

10 - 14 20 12 240   2 880

15 - 19 35 17 595 10 115

20 - 24 20 22 440   9 680

25 - 29 08 27 216   5 832

30 - 34 06      32 192   6 144

   100    1760             35 190

22
2(S ) = 

fx fx

f f

  
 

  

       

2
35190 1760

= 
100 100

 
  
 

        =  351.9 - 309.76

   =  42.14

x
x

n




    
640

10


= 64

epaktpyfy; 
2( )

(S) = 
x x

n

 

= 304.2
       =  17.4
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 epak tpyfy;

22

(S) = 
fx fx

f f

  
 

  

                                42.14

    =  6.49

ftdpf;fTk;:- kPbwd; guk;gnyhd;wpd; epak tpyfiyf; fzpg;gjw;fhd mbg;gil

tha;g;ghL 
 

i

ii

f

xxf
S







  vdTk;> Nkw;fhl;ba tha;g;ghl;il

tpupTgLj;jg;gLtjd; %yKk; fzpg;gplg;gl;ljd; gpd;dNu Nkw;fhl;ba

tha;g;ghL ngwg;gl;lJ vd;gjpy; ftdk; nrYj;jTk;.

nraw;ghL - 05

 gpd;tUk; re;ju;g;gq;fSf;fikaf; Nfl;fg;gLk; tpdhf;fSf;F tpilaspf;fTk;.

KjyhtJ re;ju;g;gk;

 A, B vd;gd kpd;Fkpo;fis cw;gj;jp nra;Ak; ,U epWtdq;fshFk;. nkhj;jkhf

kpd;Fkpo;fisf; nfhs;tdT nra;Nthu;fSf;F kpd;Fkpo;fspd; gad;gL MAl;

fhyj;ij vt;tifahd kpd;Fkpo;fs; epiyahfg; NgZfpd;wd vd;gjid

mwptjw;Fj; Njit Vw;gl;lJ. ,jw;fhf Fkpo;fspd; MAl; fhyk; njhlu;ghfr;

Nrfupf;fg;gl;l juTfs; nghopg;ghf;fg;gl;L gpd;tUkhW mstPLfs; toq;fg;gl;ld.

mstPL A  tif B  tif

,il 1500 kzpj;jpahyq;fs; 1200 kzpj;jpahyq;fs;

epaktpyfy; 9 kzpj;jpahyq;fs; 8 kzpj;jpahyq;fs;

 vt;tifahd kpd;Fkpo;fspd; khww;wpwd; $Ljyhf cs;sJ vd;gjid epak

tpyfypD}lhf ntspg;gLj;jTk;.

A  kpd;Fkpo; tifahFk;.

 vt;tifahd kpd;Fkpo;fs; kpfTk; epiyahd MAl;fhyj;ijf; nfhz;bUf;fpd;

wd vd;gjid epak tpyfiy ,ilf;F xj;jjhd tPjnkhd;whff; fzpg;gpL

tjd; %yk; fzpf;fTk;.

,J khww;FzfkhFk;.

C.V(A) = 
9

100 = 0.6%
1500



C.V(B) = 
8

100 = 0.67%
1200



 kpfTk; epiyahd MAl;fhyj;ij A  kpd;Fkpo; tifapNy fhzg;gLfpd;wJ

vd;gjid tpsf;fTk;.

 khww;FzfNk rhu;Gg; gpupif mstPLfspy; rpwe;j mstPnlhd;whFk; vd;gjidj;

njspTgLj;jTk;.
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,uz;lhtJ re;ju;g;gk;

 khztu;fs; %d;W ghlq;fspy; ngw;w Gs;spfs; fPNo jug;gLfpd;wJ.

khztu;fspd; ngau;   fzf;fPL nghUspay; tzpfg; Gs;sptpgutpay;

A 50 65 60

B 52 68 75

C 48 42 42

D 68 75 58

E 72 80 65

    290     330     300

ftdpf;fTk;:- ,k; %d;W  ghlq;fSf;Fk;  Njhw;wpa  nkhj;j  khztu;fspd;

vz;zpf;if 5 MFk; vdf; fUJNfhshff; nfhs;sTk;. (N = 5)

gpd;tUk; tpdhf;fSf;F tpil jUf.

(1) xt;nthU ghlq;fSf;Fkhd ntt;NtW ,ilg; ngWkhdq;fisg; ngw;Wf;

nfhs;f.

 fzf;fPl;Lf;fhf 58 

 nghUspaYf;fhf 66 

 tzpfg; Gs;sptpgutpaYf;fhf 60 

(2) xt;nthU ghlq;fSf;Fkhf ntt;Ntwhd epak tpyfy;fisg; ngw;Wf;

nfhs;sTk;.

 fzf;fPl;Lf;fhf   =   9.96

 nghUspaYf;fhf   = 13.09

 tzpfg; Gs;sptpgutpaYf;fhf   = 10.75

(3) xt;nthU khztu;fspd; Gs;spfspy; rkkhd ghlq;fspd;  ,ilg;Gs;spiaf;

fopj;J epak tpyfypdhy; tifg;gLj;jp tpiliag; ngw;Wf; nfhs;sTk;.

mg;ngWkhdq;fis Z  vd milahsg;gLj;jTk;.

,jw;fhf 
ix

Z





  vDk; tha;g;ghl;ilg; gad;gLj;jTk;.

A ,d;  Z  ngWkhdq;fs;

 fzf;fPl;bw;fhdJ
50 - 58

Z =  = 0.8032
9.96

 nghUshjhuj;jpw;fhdJ
65 - 66

Z =  = -0.0764
13.09

 tzpfg; Gs;sptpgutpaYf;fhdJ
60 - 60

Z =  = 0
10.75
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B ,d;  Z  ngWkhdq;fs;

 fzf;fPl;bw;fhdJ
52 - 58

Z =  = -0.6024
9.96

 nghUshjhuj;jpw;fhdJ
68 - 66

Z =  = 0.1528
13.09

 tzpfg; Gs;sptpgutpaYf;fhdJ
75 - 60

Z =  = 1.3953
10.75

C  ,d;  Z  ngWkhdq;fs;

 fzf;fPl;bw;fhdJ
48 - 58

Z =  = -1.0040
9.96

 nghUshjhuj;jpw;fhdJ
42 - 66

Z =  = -1.8335
13.09

 tzpfg; Gs;sptpgutpaYf;fhdJ
42 - 60

Z =  = -0.6744
10.75

D ,d; Z  ngWkhdq;fs;

 fzf;fPl;bw;fhdJ
68 - 58

Z =  = 1.0040
9.96

 nghUshjhuj;jpw;fhdJ
75 - 66

Z =  = 0.6875
13.09

 tzpfg; Gs;sptpgutpaYf;fhdJ
58 - 60

Z =  = -0.1860
10.75

E ,d; Z  ngWkhdq;fs;

 fzf;fPl;bw;fhdJ
72 - 58

Z =  = 1.4056
9.96

 nghUshjhuj;jpw;fhdJ
80 - 66

Z =  = 1.0695
13.09

 tzpfg; Gs;sptpgutpaYf;fhdJ
65 - 60

Z =  = 0.4651
10.75
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 juTj;njhFjpnahd;W rpjwp ,Ug;gij gpupif vd miof;fg;gLk;. vz;zpf;ifj;

njhFjpnahd;iw mt;ntz;zpf;ifj; njhFjpapd; ruhrupg; ngWkhdj;jpy;

fhl;lg;gLk; msitNa gpupifapd; %yk; ntspg;gLj;jg;gLfpd;wJ.

 gpupifapid mwpe;J nfhs;tjd; %yk; gy;NtW mD$yq;fisg; ngw;Wf;

nfhs;s KbAk;.

 juT guk;gp ,Uf;Fk; Kiwia ,dq;fhz Kbjy;.

 ika mstPLfspd; ek;gfj; jd;ikia cWjpg;gLj;jpf; nfhs;s KbAk;.

 ,U juTj; njhFjpfs; my;yJ mjpYk; $ba mstpy; fhzg;gLk;nghOJ

mtw;wpd; guk;giy xg;gpLtjw;fhf gad;gLj;j KbAkhf ,Uf;Fk;.

 gpupifapid mstpLtjw;fhf>

 tPr;R

 fhyiz tpyfy;

 ,iltpyfy;

 khww;wpwd;

 epak tpyfy; Mfpa rupahd gpupif mstPLfisg; gad;gLj;j KbAk;.

tPr;R (Range)

 vitNaDk; guk;gnyhd;wpd; my;yJ juTj; njhFjpnahd;wpy; cs;slf;fg;gl;l

ghupa ,il ntspNa tPr;R vdg;gLk;.

tPr;R =  $ba ngWkhdk; - Fiwe;j ngWkhdk;

     R  =                  H                -              L

tPr;rpidf; fzpg;gpLtjd; %yk; ngwg;gLk; mD$yq;fshtd:

 vspikahd mstPnlhd;whf ,Uj;jy;.

 ,yFthff; fzpg;gplf;$bajhf ,Uj;jy;.

 tpiuthfTk; FWfpa fhyj;jpYk; gpupif njhlu;ghd gUkl;lhd fUj;jpidg;

ngw;Wf; nfhs;s KbAkhf ,Uj;jy;.

gpujp$yq;fshtd:

 midj;Jj; juTfSk; gpujpepjpj;Jtg;gLj;jg;glhikapdhy; rupahd mstPnlhd;

whff; fhzg;glhik.

 guk;gypd; ,U me;jg; ngWkhdq;fs; njhlu;ghf kl;LNk ftdj;jpw; nfhs;sy;.

fhyiz tpyfy; (Quality Deviation)

 juTfis rkkhd ehd;F gFjpfshf tifg;gLj;jp> 3-k; ,lj;jpd; ngWkhdj;

jpypUe;J (Q
3
),  1-k; ,lj;jpd; ngWkhdj;ijf; fopj;J (Q

1
) ,uz;lhy; tFg;gjd;

%yk; fpilf;Fk; ngWkhdj;ijNa fhyiz tpyfy; vd;wiof;fg;gLk;.

 fhyiz tpyfy; %yk; guk;gnyhd;wpd; me;jg; ngWkhdq;fs; ePf;fg;gl;L

50% j;ijf; nfhz;l juTfis cs;slf;fg;gl;l kj;jpa tPr;irf; fUj;jpw;

nfhz;L ngwg;gLk; mstPnlhd;whFk;.

fhyiz tpyfy; vDk; miur; ruhrupf; fhyiz tPr;ir fPNo Fwpg;gplg;gl;l

thW fzpg;gplg;gLfpd;wJ.

3 1(Q  - Q )
Q.D = 

2
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fhyiz tpyfypd; mD$yq;fs;:

 tPr;rpw;F xj;jjhff; $Ljyhd juTfs; gpujpepjpj;Jtg;gl;bUj;jy;.

 juTfspd; ikag;gFjpapy; juTfspy; mjpf vz;zpf;if cs;slf;fg;gl;bUg;g

jdhy; gpupifia mstpLtjw;Fg; nghUj;jkhdjhf ,Uj;jy;.

fhyiz tpyfypd; tiuaiwfs;:

 midj;Jj; juTfSk; gpujpepjpj;Jtg;gLj;jg;glhikapdhy; rupahd mstPnlhd;

whff; fUj KbahJ.

,il tpyfy; (Mean Deviation):

 juTj; njhFjpnahd;wpd; ,ilapypUe;J xt;nthU juTfSf;FkpUf;Fk; jdp

tpyfy;fspd; ruhrupNa ,il tpyfyhFk;.

 $l;lkhf;fg;glhj juTfs; ,Uf;Fk; nghOJ gpd;tUk; #j;jpuj;ijg; gad;gLj;jp

,iltpyfiyf; fzpg;gpl KbAk;.

 
1

| |

(M.D) = 

n

i
i

x x

n



,il tpyfy; 

n f 

$l;lkhf;fg;gl;l juTfspd; ,il tpyfiyg; gpd;tUkhW fzpg;gpl KbAk;.

 
1

1

.

n

i

n

i

i

x x f

M D

f











 ,il tpyfypd; mD$yq;fs;:

 midj;Jj; juTfSk; gpujpepjpj;Jtg;gLj;jg;gLtjdhy; rupahd mstPnlhd;

whf ,Uj;jy;.

 ,ilapypUe;J xt;nthU ngWkhdq;fSk; NtWgLk; Kiwia mstplg;

gLtjdhy; ,il mstPl;bd; nghUj;jg;ghl;bid cWjpg;gLj;jpf; nfhs;s

KbAk;.

 ,il tpyfypd; gpujp$yq;fs;:

 tpyfy;fspd; rupahd ngWkhdj;ij kl;Lk; ftdj;jpw; nfhs;sg;gLtjdhy;

fzpj uPjpahf rpwe;j mstPnlhd;whff; fhzg;glhik.

khww;wpwDk; epak tpyfYk; (Variance and Standard deviation)

 juTj; njhFjpnahd;wpd; ,ilapypUe;J xt;nthU ngWkhdq;fisAk; Fiwf;

fg;gl;Lg; ngw;Wf; nfhs;sg;gLk; tpyfiy tu;f;fpf;fg;gl;L mt;tu;f;fq;fspd;

ruhrupapidf; fzpg;gpLtjd; %yk; khww;wpwidf; fzpg;gpl KbAk;.
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 khww;wpwdpd; Neu; tu;f;f%yj;ijg; ngw;Wf; nfhs;tjd; %yk; epak tpyfiyf;

fzpg;gplg;gLk;.

 khjpupnahd;wpd; khww;wpwid S2 vdTk;>

 khjpupnahd;wpd; epak tpyfiy S  vdTk; miof;fg;gLk;.

 Fbnahd;wpd; khww;wpwd; 2  vdTk;>

 Fbnahd;wpd; epak tpyfiy   vdTk; miof;fg;gLk;.

 nxxxx ........,, 321  vDk; $l;lkhf;fg;glhj juTj; njhFjpapd; khww;wpwidg;

gpd;tUkhW ngw;Wf; nfhs;sg;gLk;.

 

n

xx

S

n

i

i




 1

2

2 my;yJ 21

2

2 x
n

x

S

n

i 



 ,jw;fika ,j;juTj; njhFjpapd; epak tpyfiyg; gpd;tUkhW ngwKbAk;.

 

n

xx

S

n

i





 1

2

1

my;yJ

2

21

n

i

x

S x
n

 


 $l;lkhf;fg;gl;l juTfSf;fhd khww;wpwidg; gpd;tUkhW ngw;Wf; nfhs;s

KbAk;.

(i)

 












n

i
i

n

i
ii

f

fxx

S

1

1

2

2

(ii)







n

i
i

n

i
ii

f

xf

S

1

1

2

2

 

2

1

1





























n

i
i

n

i
ii

f

xf

(iii)







n

i
i

n

i
ii

f

df

S

1

1

2

2

 

2

1

1





























n

i
i

n

i
ii

f

df

(iii) ,y; d = x - A  (A vd;gJ cj;Njrkhff; nfhs;sg;gl;l ,ilahFk;.)

(iv)

2

2

1

1

1

1

2

2 C

f

uf

f

uf

S
n

i
i

i

n

i
i

n

i
i

n

i
ii

























































(d
i
 = x

i
 - A MFk; nghOJ)
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tFg;Gf;fspd; gUkd; rkkhd kPbwd; guk;gy;fSf;F kl;LNk (iv) ,y; #j;jpuj;

ijg; gad;gLj;j KbAk;.

C

AX
U


 C = tFg;nghd;wpd; gUkd;

 khww;wpwdpd; Neu;tu;f;f %yNk epak tpyfyhFk;.

 khww;wpwdpdJk; epak tpyfypdJk; rhu;gstpyhd mD$yq;fs;> gpujp$yq;fs;

gpd;tUkhW:

 tPr;R> fhyiz tpyfy; vd;gtw;wpw;F xj;jjhf khww;wpwidAk; epak

tpyfiyAk; fzpg;gpLk; nghOJ midj;Jj; juTfisAk; gad;gLj;jg;gLt

jdhy; rupahd mstPnlhd;whFk;.

 ,ilapypUe;J midj;Jg; ngWkhdq;fSk; tpyfp ,Uf;Fk; ngWkhdq;

fisf; fhl;Lfpd;wJ.

 ,jd; %yk; ,ilapd; ek;gfj; jd;ikapid mstpl KbAk;.

 tpyfy;fspd; $l;Lj;njhif g+r;rpakhtijj; jtpu;g;gjw;fhf ,il tpyfy;

fisg; Nghd;W rupahd ngWkhdkpd;wp tu;f;fg; ngWkhdj;ijg; ngw;Wf;

nfhs;tjhdJ fzpj uPjpahfr; rupahd epiyikia vLj;Jf; fhl;Lfpd;wJ.

 khww;wpwdpd; NghJ tpyfy; kpif kjpg;gPlhf ,Ug;gJld; epak tpyfypd;

NghJ kpif kjpg;gPL Vw;gLtijj; jtpu;f;Fk;.

 ,il rkkhdjhf my;yJ xNu myFilajhd guk;gy; ,uz;L my;yJ gy

,Uf;Fk; nghOJ mtw;wpd; khwy;fis xg;gpLtjw;fhf rpwe;j rupahd gpupif

mstPlhff; fhzg;gLk;.

 NtWgl;l myFfisf; nfhz;ljhfTk; NtWgl;l ,ilfisAk; cila

,U juTj; njhFjpfs; my;yJ $Ljyhd vz;zpf;ifapy; ,Uf;Fk; re;ju;g;

gj;jpy; mtw;wpd; khwy;fis xg;gpLtjw;fhf rhu;Gg; gpupif mstPLfisg;

gad;gLj;j KbahJ.

 epak tpyfiy ,ilf;F xj;jjhf tPjnkhd;whff; fhl;Ltjd; %yk; mt;thwhd

guk;gnyhd;wpd; khwy;fis xg;gpLtjw;Fg; nghUj;jkhd rhu;Gg; gpupif

mstPnlhd;iwg; ngw;Wf; nfhs;s KbAk;.

 ,t;tstPl;bid khww; Fzfk; vd;wiof;fg;gLtJld; ,jidg; gpd;tUkhW

fzpg;gpl KbAk;.

S
C.V = 100%

X


 rpy re;ju;g;gq;fspd;NghJ ,U Gs;sptpgug; guk;gy;fs; my;yJ $Ljyhd

vz;zpf;ifapy; njupT nra;Ak; mtjhdpg;Gf;fs; mtw;wpd; ,ilf;F Nkyhf

my;yJ fPohf mikAk; msNt mg;guk;gypd; epak tpyfiyg; Nghd;W

ve;jsT klq;iff; nfhz;Ls;sJ vd ntspg;gLj;jg;gly; Ntz;Lk;.

mg;ngWkhdNk epak khwp vdg; ngau; nfhz;L miof;fg;gLk;.

Z = ix 





Z = epak khwp
 = ,il

 = cupa khwpapd; fUj;jpw; nfhs;sg;gLk; epak tpyfy;
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rhu;Gg; gpupif mstPLfspd; gad;fs;

 ika ehl;lg; gpupifapd; %yk; tpsf;Ftjdhy; juTj; njhFjpg; guk;gypd;

jd;ikiar; rpwe;j Kiwapy; tpsf;fk; ngw;Wf; nfhs;sf;$bajhf ,Uj;jy;.

 gy;NtW tzpf re;ju;g;gq;fspy; KjyPl;lhsu;fSf;F KjypLtjw;Fg; nghUj;j

khd tzpf re;ju;g;gj;ijj; njupT nra;a KbAk;.

 tzpfk; njhlu;ghf rpwe;j jPu;khdnkLg;gjw;F khwy;fs; njhlu;ghf mwpe;jpUg;

gJ gadilajhf ,Uf;fpd;wJ.

fzpg;gPl;L kjpg;gPl;L epajpfs;:

(1) tFg;G khztu;fis ehd;F FOf;fshf tifg;gLj;jpg; gpd;tUk; nraw;

ghl;by; mtu;fis <LgLj;jTk;.

65,  70,  62,  90,  92,  50,  48,  32,  60,  71

(1)k; FO:

,j;juTj; njhFjpapd; rfy mtjhdpg;Gf;fSf;Fk; 2 tPjk; $l;lr; nra;aTk;.

mt;thW fpilf;fg; ngWk; Gjpa juTj;njhFjpapd; epak tpyfiyf;

fzpg;gplTk;.

(2)k; FO:

,j;juTj; njhFjpapd; rfy mtjhdpg;Gf;fSf;Fk; 2 tPjk; Fiwf;fTk;.

mt;thW fpilf;fg; ngWk; Gjpa juTj;njhFjpapd; epak tpyfiyf;

fzpg;gplTk;.

(3)k; FO:

,j;juTj; njhFjpapd; rfy cUg;gbfisAk; 2 ,dhy; ngUf;fTk;. mt;thW

fpilf;Fk; Gjpa juTj; njhFjpapd; epak tpyfiyf; fzpg;gplTk;.

(4)k; FO:

,j;juTj; njhFjpapd; rfy cUg;gbfis 2 ,dhy; tFf;fTk;. mt;thW

fpilf;fg; ngWk; Gjpa juTj;njhFjpf;fhd epak tpyfiyf; fzpf;fTk;.

(2) rpy NtWgl;l khwpfs; rpytw;wpw;Fupa guk;gy;fspD}lhff; fzpf;fg;gl;l mstPL

fSs; rpy gpd;tUkhW jug;gLfpd;wJ.

guk;gy; ,il epaktpyfy;

X      S

12k; ju khztu;fspd; epiw 58 kg 6 kg

12k; ju khztu;fspd; cauk; 160 cm 12 cm

12k; ju khztu;fs; ghlrhiyf;F

tUif jUk; J}uk; 1450 m 80 m

Kjyhk; ju khztu;fspd; epiw 15 kg 04 kg

A tif kpd;Fkpopd; MAl;fhyk; 1 500 kzpj;jpahyq;fs; 09 kzpj;jpahyq;fs;

B tif kpd;Fkpopd; MAl;fhyk; 1 200 kzpj;jpahyq;fs; 08 kzpj;jpahyq;fs;

 ,e;ehd;F guk;gy; juTfspd; $Ljyhd khwy;fs; vg;guk;gy;fspy; fhzg;

gLfpd;wJ.
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Nju;r;rp 3.0: tptuz uPjpahd Gs;sptpgu El;gKiwiag; gad;gLj;jp

tzpfj; juTfisg; gFg;gha;T nra;thu;.

Nju;r;rp kl;lk; 3.5: juTg; gFg;gha;tpw;fhf Fbyk;> Xuhak; Nghd;w

mstPLfisg; gad;gLj;Jthu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 Xuhak; vd;gjw;F tpsf;fk; $wp mjd; Kf;fpaj;Jtj;ijr; Rl;bf; fhl;Lthu;.

 gpau;rdpd; KjyhtJ Xuha;Tf; Fzfj;ij tpsf;fp mjidf; fzpg;ghu;.

 gpau;rdpd; KjyhtJ Xuha;Tf; Fzfj;ijg; gad;gLj;jf;$ba> gad;gLj;j

Kbahj re;ju;g;gq;fis tpsf;Fthu;.

 gpau;rdpd; ,uz;lhtJ Xuha;Tf; Fzfj;ij tpsf;fp mjidf; fzpg;gpLthu;.

 gpau;rdpd; ,uz;lhtJ Xuha;Tf; Fzfj;ijg; gad;gLj;jf;$ba> gad;gLj;j

Kbahj re;ju;g;gq;fis tpsf;Fthu;.

 ngsypapd; KjyhtJ Xuha;Tf; Fzfj;ij tpsf;fp mjidf; fzpg;gpLthu;.

 ngsypapd; KjyhtJ Xuha;Tf; Fzfj;jpd; rhjf> ghjfg; gz;Gfisr; Rl;bf;

fhl;Lthu;.

 n`ypapd; ,uz;lhtJ Xuha;Tf; Fzfj;jpw;F tpsf;fk; $wp mjidf;

fzpg;gpLthu;.

 n`ypapd; ,uz;lhtJ Xuha;Tf; Fzfj;jpd; rhjfkhd> ghjdkhd gz;Gfisr;

Rl;bf; fhl;Lthu;.

 Xuha;Tf; Fzfj;jpd; cjtpAld; guk;gypd; jd;ikapid tpgupg;ghu;.

 Fbyj;jpid mwpKfg;gLj;jp mjd; Kf;fpaj;Jtj;ijr; Rl;bf; fhl;Lthu;.

 rkFbyk;> cau;Fbyk;> jho;Fbyk; vd;gtw;iw tpsf;Fthu;.

 tPjf; Fbyf; Fzfj;ij tpsf;fp mjidf; fzpg;gpLthu;.

 Fbyf; Fzfj;jpd; cjtpAld; guk;gypd; jd;ikapid tpsf;Fthu;.

 ngl;b tPry; tiugpid mwpKfg;gLj;jp mjd; Kf;fpaj;Jtj;ijr; Rl;bf;

fhl;Lthu;.

 juTj; njhFjpnahd;wpw;F ngl;b tPry; tiuig tiue;j juTj; njhFjpapd;

gutpr; nry;Yk; jd;ikia tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; tiyAU tiuigg; ngw;W mtw;iwf; fUk;gyifapy; tFg;giwapy;

Kd;itf;fTk;.

 Neu; Xuhag; guk;gYld; $ba tiyAU tiunghd;W (,y: 1)

 kiw Xuhag; guk;gYld; $ba tiyAU tiunghd;W (,y: 2)

 rkr;rPuhd guk;gYld; $ba tiyAU tiunghd;W (,y: 3)

 ,t;tiyAU tiugpid mbg;gilahff; nfhz;L gpd;tUk; tplaq;fisf;

fye;JiuahlTk;.

 juTfspd; guk;gy;fs; xd;Wld; xd;W jd;ikapy; NtWgLk;.

 rpy guk;gy;fs; rPuhdjhfTk;> rpy guk;gy;fs; rPuw;wjhfTk; fhzg;gLk;.
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 ,yf;fk; 1 guk;gyhdJ tyJ gf;fk; ePz;l thYlDk;> ,yf;fk; 2 guk;g

yhdJ ,lJgf;fk; ePz;l thYlDk; guk;gpf; fhzg;gLfpd;wJ.

 ,yf;fk; 3 tiuglj;jpd; juTfspd; guk;gyhdJ rPuhdjhff; fhzg;gLfpd;wJ.

 rPuhdjhf guk;gyw;w re;ju;g;gj;ij Xuha guk;gy; vd miof;fg;gLk;.

 tyJ gf;fk; ePz;L thYld; fhzg;gLfpd;wNghJ tyJ Xuhak; vdg;gLfpd;w

Neu; Xuhag; guk;gy; vdg;gLk;.

 ,lJ gf;fk; ePz;l thYldhd guk;gy; ,lJ Xuhak; vdg;gLfpd;w kiw

Xuhag; guk;gy; vdg;gLk;.

 gpd;tUk; jfty;fis khztu;fSf;F toq;fp> mtu;fis nraw;ghl;by;

<LgLj;jTk;.

nraw;ghL - 01

nghUspay;> fzf;fPL> tzpfg; Gs;sptpgutpay;> Mq;fpyk; Nghd;w ghlq;fspy;

ghlrhiynahd;wpy; khztu;fs; ngw;w Gs;spfs; gFg;gha;T nra;ag;gl;Lf; fpilj;j

mstPLfSs; rpy fPNo jug;gl;Ls;sd.

 nghUspay; x  48 (i)

Md = 52

S   = 10

 fzf;fPL x  52 (ii)

Mo = 45

S   =  5

 tzpfg; Gs;sptpgutpay; Q
1
  =  42 (iii)

Q
2
  =  50

Q
3
  =  62

 Mq;fpyk; P
90

  =  60 (iv)

P
50

  =  52

P
10

  =  48

 khztu;fisg; nghUj;jkhdthW FOf;fshfg; gpupj;J Nkw;Fwpg;gpl;l mstPL

fisAk;> #j;jpuq;fisAk; khztu;fSf;F toq;fTk;.

 xt;nthU FOtpw;Fk; fpilj;j mstPLfis cupa #j;jpuj;jpy; gpujpaPL

nra;J ngWkjpapidg; ngw;Wf; nfhs;tjw;F MNyhrid toq;fTk;.

 me;j mstPL Xuhaj;ij mstpLfpd;w mstPL vdg;gLtJld; jhd; ngw;w

ngWkjpf;Nfw;g juTfspd; guk;gypd; jd;ikf;Nfw;g tpsf;ff;$ba Kiwapidr;

Rl;bf; fhl;lTk;.

3(x )Md

S



(x )Mo

s



3 1 2

3 1

Q Q 2Q

Q - Q

 

90 10 50

90 10

P P 2P

P - P
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tpil:

nghUspay;:
3(x ) 3(48-52) (3 -4) -12

 =  =  =  = -2
10 10 10

Md

S

 

fzf;fPL:
(x )Mo

s


 

52 45 7
 =  = 1.4

5 5




tzpfg; Gs;sptpgutpay;:
3 1 2

3 1

Q Q 2Q

Q - Q

 

62 42 2 50

62 42

  




104 100

20




4
=  = 0.2

20

Mq;fpyk;:
90 10 50

90 10

P P 2P

P - P

 

60 48 2 52

60 - 48

  


108 112

12




0.33

 nghUspay;> Mq;fpyk; Nghd;w ghlq;fSf;F kiw Xuhak; fhzg;gLfpd;wJ.

 fzf;fPL> tzpfg; Gs;sptpgutpay; Nghd;w ghlq;fSf;F Neu; Xuhak; fhzg;gL

fpd;wJ.

 nghUspay;> Mq;fpyk; Nghd;w ,U ghlq;fSf;Fk; #j;jpuj;jpd;gb kiwg;

ngWkjp fpilf;fg; ngw;wpUe;jhYk; $l mg;ngWkjpfs; tpj;jpahrkhdit

vd;gij cWjpg;gLj;jTk;.

 mNjNghd;W fzf;fPL> tzpfg; Gs;sptpgutpay; Nghd;w ,U ghlq;fSf;Fk;

#j;jpuj;jpw;Nfw;g Neu;ngWkjp fpilf;fg; ngw;wpUe;jhYk; $l mg;ngWkjpfSk;

tpj;jpahrkhdit vd;gij cWjpg;gLj;jTk;.

 ngWkjpf;Nfw;g Xuhaj;jpd; jd;ikahdJ Fiwe;jjh> $bajh vd;gij tpgupf;f

KbAk; vd;gij khztu;fSf;F tpsf;fTk;.
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nraw;ghL - 02

gpd;tUk; tiyAU tiuig tFg;giwapy; Kd;itf;fTk;.

NkNy jug;gl;l tiyAU tiyapia mbg;gilahff; nfhz;L gpd;tUk; tpdhf;

fSf;fhd tpilfisf; fye;JiuahlTk;.

(1) Nkw;Fwpg;gpl;l guk;gy; rkr;rPuhdjh /  rkr;rPuw;wjh

 rkr;rPuhd guk;gyhFk;.

(2) mg;guk;gy;fspd; jd;ik xd;Wld; xd;W vt;thW NtWgLfpd;wJ?

 guk;gypd; cr;rpapd; jd;ikf;Nfw;g

 ikaj;jpw;F neUq;fpajhf juTfs; xd;W Nru;f;fg;gl;Ls;s Kiwf;Nfw;g

(3) Nkw;Fwpg;gpl;l tiuglq;fspd; juTfs; gutpr; nrd;Ws;s Kiw njhlu;gpy;

njspTgLj;jTk;.

 ,yf;fk; 1 ,y; fhl;lg;gl;Ls;s kPbwd; guk;gYf;Nfw;g ,yf;fk; 2 guk;gypy;

cau;e;j cr;rp fhzg;gLfpd;wnjdTk; ,yf;fk; 3 guk;gypy; jl;ilahd

cr;rp fhzg;gLfpd;wJ vd;gJk; njspthfpd;wJ. ,yf;fk; 2 guk;gypd;

juTfs; $Ljyhf ikaj;jpw;F mz;kpj;jjhfTs;snjdTk;> ,yf;fk; 3

guk;gypd; juthdJ ikaj;jpd; ,U gf;fj;jpw;Fk; tpyfpapUf;Fk; msT

$Ljyhf ,Uf;fpd;wJ vd;gJk; njspthfpd;wJ.

 guk;gnyhd;wpd; ,e;jj; jd;ikf; Fbyk; vd miof;fg;gLtJld;> mjid

mstpl KbAk; vd;gijj; njspTgLj;jTk;. mJ K  ,dhy; fhl;lg;

gLfpd;wJ vd;gij khztu;fSf;F $wTk;.

0 0

0
>

> >

>

>

>

(1) (2)

(3)
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nraw;ghL - 03

 khztu;fisg; nghUj;jkhdthW FOf;fshfg; gpupj;J gpd;tUk; nraw;ghl;by;

<LgLj;jTk;.

xNu juj;ijr; Nru;e;j %d;W tFg;Gf;fspd; khztu;fs; ngw;w fzpjg; ghlj;jpw;

fhd Gs;spfs; gpd;tUk; kPbwd; guk;gypy; fhl;lg;gl;Ls;sJ.

juk; A  apd; Gs;spfspd; guk;gy;

Q
1
 = 15 P

10
 = 10

Q
3
 = 40 P

90
 = 48

juk; B  apd; Gs;spfspd; guk;gy;

Q
1
 = 19 P

10
 = 15

Q
3
 = 30 P

90
 = 36

juk; C  apd; Gs;spfspd; guk;gy;

Q
1
 = 15 P

10
 = 8

Q
3
 = 20 P

90
 = 60

 cq;fSf;F fpilj;Js;s tiuglk;> jfty;fspy; rpwe;j tpsf;fj;ijg; ngw;Wg;

nfhs;sTk;.

 Q
3
apw;Fk; Q

1 
,w;Fk; ,ilapyhd NtWghl;ilg; ngw;Wf; nfhs;sTk;.

 P
90
apw;Fk; P

10 
,w;Fk; ,ilapyhd NtWghl;ilg; ngw;Wf; nfhs;sTk;.

 mt;NtWghLfis xg;gplTk;.

 gpd;tUk; #j;jpuj;jpy; mg;ngWkjpfisg; gpujpaPL nra;J Fbyf; Fzfj;ijf;

fzpf;fTk;.

3 1

90 10

1
(Q Q )

2K = 
P P





 cq;fSf;Ff; fpilj;j Fzfg; ngWkhdj;jpw;fika guk;gy; njhlu;ghf

tpsf;fTk;.

tpil gpd;tUkhW:-

A  tFg;gpw;fhdJ B  tFg;gpw;fhdJ C  tFg;gpw;fhdJ

3 1

90 10

1
(Q Q )

2 = 
P P





3 1

90 10

1
(Q Q )

2 = 
P P





3 1

90 10

1
(Q Q )

2 = 
P P





1
(40 15)

2= 
42 13





12.5
 

29


1
11

5.52=  =  
21 21


  = 0.0962

= 0.431 = 0.2619

 ,izTf; Fzfj;jpd; ngWkhdk; mjpfkhd guk;gy; A  apd; Gs;spg;guk;gyhFk;.
 ,izTf; Fzfj;jpd; Fiwe;j ngWkhdk; Fiwe;j guk;gy; C  apd; Gs;spg;

guk;gyhFk;.

 A apd; Gs;spfspd; guk;gYf;F xj;jjhf C  apd; Gs;spfs; ikaj;jpypUe;J

rpjwp ,Uf;Fk; msthdJ mjpfkhf ,Uf;fpd;wJ vd;gjidf; fhl;Lfpd;wJ.

5
 

52
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nraw;ghL - 04

gpd;tUk; jz;L ,iy ml;ltizia khztu;fSf;F Kd;itj;J Nfl;fg;gl;l

tpdhf;fSf;F tpilaspg;gjpy; khztu;fis <LgLj;jr; nra;aTk;.

jz;L ,iy

3 1, 2, 5, 8

4 3, 5, 6, 7

5 1, 3, 6, 8, 8, 9

6 2, 5, 7, 8, 9

7 3, 6, 8

8 9

(1) ,j;juTj; njhFjpapd; ,opTg; ngWkhdk; ahJ?

(2) ,j;juTj; njhFjpapd; cr;rg; ngWkhdk; ahJ?

(3) KjyhtJ fhyiziaf; (Q
1
) fzpg;gpLf.

(4) ,uz;lhtJ fhyiziaf; (,il) fzpg;gpLf.

(5) %d;whtJ fhyiziaf; (Q
3
) fzpg;gpLf.

(6) vz;Nfhnlhd;iw (mr;R) tiue;J NkNy ngwg;gl;l mstPLfis mjpy;

milahsg;gLj;jTk;.

(7) Q
1
, Q

2
, Q

3
 vd;gdtw;iw cs;slf;ff;$bathW rl;lfnkhd;iw tiuf.

(8) Q
2 
,D}lhf mr;rl;lfj;ij ,uz;lhf tifg;gLj;Jf.

(9) Q
3
-

 
Q

1 
Ig; ngw;Wf; nfhs;sTk;. (,ilf; fhyiz tPr;R)

(10) Q
3
-

 
Q

3 
f;fhff; fpilf;Fk; ngWkhdj;ij 1.5 ,dhy; ngUf;fTk;.

(11) tpdh 10 ,w;Ff; fpilf;fpd;w ngWkhdj;jpypUe;J Q
1 
I Fiwf;fTk;. Q

3 
I

$l;lTk;.

(12) 11tJ tpdhtpw;F fpilf;Fk; rpwpa ngWkhdj;ij tplf; Fiwe;j my;yJ

$ba ngWkhdj;ij tplf; $ba ngWkhdnkhd;W ,Uf;fpd;wjh vd;gijf;

fz;Lgpbf;fTk;.

tpil:-

(1) 31

(2) 89

(3) 1

1
Q ( 1)

4
n   vDk; cWg;G

  
1

24 =
4

  6tJ cWg;G

 Q
1
 = 45

(4) 2

2
Q ( 1)

4
n   vDk; cWg;G

   
2

24 =
4

  12tJ cWg;G

 Q
2
 = 58
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(5) 3

3
Q ( 1)

4
n   vDk; cWg;G

   
3

24 =
4

  18tJ cWg;G

  Q
3
 = 68

(6)> (7)> (8)

(9) Q
3
- Q

1  
= 68 - 45 = 23

(10) 23 1.5 = 34.5 

(11) 45.0 - 34.5 = 10.5,  68 + 34.5 = 102.5

(12) 10.5 I tplf; Fiwe;j ngWkhdk; xd;wpy;iy. 105 I tpl $ba ngWkhdk;

xd;wpy;iy.

 NkNy tiue;j ml;ltizahdJ ngl;b tPry; tiuglnkd miof;fg;gLnkd

khztu;fSf;f tpsf;fTk;.

 ngl;b tPry; tiuglj;jpD}lhfj; juTfspd; guk;giy njspTgLj;j KbAk;

vd;gijr; Rl;bf; fhl;lTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 guk;gnyhd;W rkr;rPuhdJ vd;w tifapy; ve;jsT J}uj;jpw;F khw;wkile;

Js;sJ vdTk; my;yJ guk;gnyhd;W rkr;rPuw;wJ vdf; fhl;LtNj Xuhak;

vd miof;fg;gLk;.

 guk;gnyhd;wpd; nkd;ikahd kPbwd; tisNfhlhdJ ika cr;rj;jpypUe;J

,lJ gf;fj;ij tpl tyJ gf;fkhf ePz;L nry;fpd;w thnyhd;Wld; $bajhf

fhzg;gLkhapd; mg;NghJ mg;guk;gyhdJ tyJgf;f Xuhak; vdg;gLk;. my;yJ

Neu; Xuhaj;Jld; $ba guk;gnyhd;whFk;.

 mt;thwhd guk;gnyhd;Wld; $ba juTj; njhFjpnahd;wpd; Mfhuj;ij

tpl ,ilak; tprhykhd ngWkjpnahd;iw vLg;gJld; ,ilaj;ij tpl

,ilahdJ tprhykhd ngWkhdnkhd;iw vLf;Fk;.

o dM M x 

10       20         30     40      50   60    70      80     90    100
         

   

>

>
M

o
M

d X

f

x
0



132

 guk;gnyhd;wpd; nkd;ikahd kPbwd; tisNfhlhdJ ika cr;rj;jpypUe;J

tyg;gf;fj;ij tpl ,lg;gf;fkhf ePz;L thYld; $bajhf fhzg;gbd;

mt;thwhd guk;gy; ,lg;gf;f XuhakhFk;. my;yJ kiw Xuhaj;;ijf; nfhz;l

guk;gyhFk;.

 ,t;thwhd guk;gnyhd;Wld; $ba juTj;njhFjpnahd;wpy; ,ilia tpl

,ilak; ngupasT nfhz;l ngWkhdnkLg;gJld; ,ilaj;ij tpl Mfhuk;

ghupasT nfhz;l ngWkhdj;ij vLf;Fk;.

d oM Mx  

 rkr;rPuhd guk;gnyhd;wpd; ,il> ,ilak;> Mfhuk; Mfpa ngWkhdq;fs;

rkkhdjhff; fhzg;gLk;.

 Neu; Xuhag; guk;gnyhd;wpd; ngWkhdq;fspy; $Ljyhd msT ,ilg;

ngWkhdj;ij tplf; Fiwthd ngWkhdnkhd;iw vLf;Fk;.

 kiw Xuhag; guk;gnyhd;wpd; ngWkhdq;fspy; $Ljyhd msT ,ilg;

ngWkhdj;ij tplf; $Ljyhd ngWkhdj;ij vLf;Fk;.

 Neu; Xuhag; guk;gnyhd;wpy; fhyiz njhlu;G 2 1 3 2Q Q Q Q    Mf

,Ug;gJld; kiw Xuhag; guk;gnyhd;wpd; fhyizfSf;fpilapyhd njhlu;G

2 1 3 2Q Q > Q Q   MFk;.

 guk;gnyhd;wpd; Xuhaj;ij mstpLtjw;F>

 fhu;y; gpau;rdpd; KjyhtJ Xuha;Tf; Fzfkhd

o
1

M
SK

s

X 


 fhu;y; gpau;rdpd; ,uz;lhtJ Xuha;Tf; Fzfkhd

d
2

3( M )
SK

s

X 
  vDk; #j;jpuj;ijg; gad;gLj;j KbAk;.

 

X Md Mo

>

>

f

X

f

> X

X Md Mo 
0
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 guk;gnyhd;wpd; Mfhuk; xd;iw tplf;$ba vz;zpf;ifapy; ,Uf;Fk;NghJ

my;yJ guk;gnyhd;wpw;F Mfhuk; xd;W ,y;yhjpUf;Fk;NghJ fhu;y; gpau;rdpd;

,uz;lhtJ Xuha;T ,izTf; Fzfj;ijg; gad;gLj;j KbAk;.

 Kbthd ngWkhdq;fSld; $ba guk;gypd;NghJk; jpwe;j tFg;Gf;fSld;

$ba guk;gnyhd;wpd;NghJk; Xuhaj;ijf; fzpg;gpLtjw;fhf fhyiz my;yJ

rjkiz gad;gLj;jg;gLk;.

fhyiz Xuha;T ,izTf;Fzfk;

3 2 1
Q

3 1

Q 2Q Q
SK

Q Q

 


  MFk;. ,J ngsyp(Bowley)apd; Xuha;Tf;Fzfk;

vdg;gLk;.

rjkiz Xuha;Tf;Fzfk;

90 50 10
P

90 10

P 2P P
SK

P P

 


  MFk;. ,J n`ypapd; Xuha;Tf; Fzfk; vdg;gLk;.

 QSK 0  Mapd; guk;gyhdJ rPuhd guk;gyhFk;.

 Xuha;Tf; Fzfj;jpd; ngWkhdj;jpw;fika jpiria kl;Lkd;wp gUkidAk;

kjpg;gPL nra;a KbAk;.

 fhu;y; gpau;rdpd; 1tJ Xuha;Tf;Fzfk; -1, +1 ,w;Fkpilapy; fhzg;gLk;.

 1SK 0.5  ,w;fpilapy; mike;Js;s guk;gy; eLj;ju mstpyhd Xuha;Tf;

Fzfk; vdg;gLk;.

 1SK 0.5  f;F ntspapy; mike;Js;s guk;gyhdJ ghupastpyhd Xuha;Tg;

guk;gyhFk;.

 fhu;y; gpau;rdpd; ,uz;lhtJ Xuha;Tf; Fzfj;jpw;Nfw;g Xuha;Tf; FzfkhdJ

-3f;Fk; +3 f;Fkpilapy; mike;jpUf;Fk;.

 2SK 1  ,w;fpilapy; mike;Js;s guk;gy; eLj;ju mstpyhd Xuha;Tg;

guk;gyhFk;.

 2SK 1  ntspapy; mike;Js;s guk;gyhdJ ghupasT nfhz;l Xuha;Tg;

guk;gy; vdf; Fwpg;gplyhk;.

 SK
Q
 > SK

p 
vd;gtw;wpd; Jiz nfhz;L Nkw;Fwpg;gpl;lthwhd guk;gy; njhlu;ghd

kjpg;gPl;bid Nkw;nfhs;s KbAk;.

 guk;gnyhd;wpd; cr;rpia Rw;wpAs;s mstpidf; Fbyk; vd miof;fg;gLk;.

 guk;gnyhd;wpd; Fbyk; nghJthf> rPuhd guk;gnyhd;W nrt;td; guk;g

nyhd;Wf;F xj;jjhff; fhzg;gLk;.

 nghJthf NkNy cau;e;j cr;rpiaf; nfhz;l guk;gnyhd;W cau; Fbyk;

vd miof;fg;gLtJld;> me;jsT cau;tw;wjhfTs;s jl;ilahd cr;rpAld;

$ba guk;gyhdJ jho; Fbyk; vd miof;fg;gLk;. cau;e;j cr;rpiaAk;>

jho; cr;rpiag; ngw;wpuhj ,it ,uz;Lf;Fkpilg;gl;l msT nfhz;l cr;rpAl

dhd guk;gy; rk Fbyg; guk;gy; vd miof;fg;gLk;.
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 Fbyj;ij mstpLtjw;F fhyiz> rjkiz cjtpAld; tpsf;fg;gl;Ls;s>

rjkizf; Fbyf; Fzfk; (K) gad;gLj;jg;gLk;.

3 1

90 10

1
(Q  - Q )

2K  = 
P  - P

 cau; Fbyg; guk;gnyhd;iw mtjhdpf;Fk;NghJ  ikaj;ijr; Rw;wpf; $Ljyhd

msT Ftpe;jpUg;gjdhy; P
90 

- P
10

 ,w;Fkpilapyhd J}uj;jpd; mstpw;Fk; Q
3

Q
1  
f;Fk; ,w;F kpilapyhd J}uj;jpw;Fk; msTf;Fkpilapy; ghupasT NtWghL

,y;iy. J}u msthdJ mz;kpajhf K apd; ngWkhdk;  0.5 f;F mz;kpj;jjhf

,Uf;Fk;.

 jho; Fbyg; guk;gnyhd;wpd; ikaj;jpypUe;J Juj;jpw;F juTfs; rpjwp ,Uf;Fk;

msthdJ $LjyhFk;. ,t;thwhf guk;gnyhd;wpd; Q
3
- Q

1 
f;Fk; P

90 
- P

10

,w;Fkpilapyhd NtWghL tprhyhkhdjhff; fhzg;gLk;. KOikahd jl;il

ahd guk;gnyhd;wpw;fhf K g+r;rpaj;jpw;F mz;kpj;jhf ,Uf;Fk;.

 rkFbyg; guk;gnyhd;wpw;fhff; K ,d; ngWkjp 0f;Fk; 0.5,w;Fkpilapy; ,ilg;

ngWkhdnkhd;whf ,Ug;gJld;> nrt;td; guk;gYf;F ,J K = 0.263 vdf;

fUjg;gLk;.

 ,jw;Nfw;g K = 0.263  Mapd; rk Fbyj;Jld;  $ba  guk;gnyhd;whfTk;>

K < 0.263  Mf  ,Ug;gpd;  jho; Fbyj;Jld;  $ba  guk;gnyhd;whfTk;>

K > 0.263 Mf ,Ug;gpd; cau; Fbyj;Jld; $ba guk;gnyhd;whfTk;

,dq;fhzg;gLk;.

 juTfspdJk;> juTfspd; guk;gypd; jd;ikapidiaAk; ,dk; fhz;gjw;fhf

juTj; njhFjpapd; cr;rngWkhdk;> ,opTg; ngWkhdk;> KjyhtJ fhyiz>

,ilak; my;yJ ,uz;lhtJ fhyiz> 3tJ fhyiz vd;gtw;iwg; gad;

gLj;jp tiuag;gLfpd;wJk; fPNo fhl;lg;gl;Ls;sJkhd ml;ltizNa ngl;b

tPry; tiuglk; vd miof;fg;gLk;.

cau; Fbyk;

rk Fbyk;

jho; Fbyk;

>

>

0 X

F



135

 ngl;b tPry; tiuglj;ij tiuAk;NghJ gpd;tUk; gbKiwfisg; gpd;gw;w

KbAk;.

 vz; Nfhl;lr;ir tiujy;.

 mf;Nfhl;lr;rpw;Fr; rkhe;jukhf NtW Nfhnlhd;wpd; kPJ juTj;njhFjp>

, o pT g;n gWk j p> c r ;r  n gWk j p Q
1
, Q

2
, Q

3
 vd;gtw;iw milahskply;.

 Q
1
, Q

2
, Q

3  
vd;gtw;iw cs;slf;fpa rl;lfnkhd;iw tiuaTk;.

 Q
2 
,D}lhfr; rl;lfj;ij ,U gFjpfshf tifg;gLj;jTk;.

 ngl;b tPry; tiuglj;jpd; gad;fs; gpd;tUkhW:

 Q
1
, Q

2
, Q

3  
vd;gtw;iw cs;slf;fpa rl;lfj;jpy; rkr;rPuhd tisNfhnlhd;iw

tiutjd; %yk; juTfspd; kj;jpa gFjpapd; guk;gy; rkr;rPuhdjh> Neu;

Xuhakh> kiw Xuhakh vd;gij ,dk; fhzKbAkhapUj;jy;.

 tyg;gf;f> ,lg;gf;fj; juTfspd; me;jg; ngWkhdq;fsJ guk;gypd; jd;ik

apid ,dq;fhz KbAk;.

 ,lg;gf;f> tyg;gf;fj; jz;lq;fs; ePsj;jpy; xNuasT nfhz;ljhf ,Ug;gpd;

mJ rkr;rPuhdjhFk;.

 ,lg;gf;fj; jz;lkhdJ> tyg;gf;fj; jz;lj;ij tpl ePsj;jpy; $bajhf

,Ug;gpd;> mJ kiw XuhakhFk;.

 tyg;gf;fj; jz;lk; ,lg;gf;fj; jz;lj;ij tpl ePsj;jpy; $bajhf ,Ug;gpd;

mJ Neu; Xuhak; vdg;gLk;.

 Nrfupf;fg;gl;l juTfspy; me;jg; ngWkhdq;fs; mjhtJ ntspNa mike;

Js;sjh (Out Layers) vd;gij mwpe;J nfhs;s KbAkhf ,Uf;Fk;.

ntspNa mike;Js;sjh vd;gij mwpe;J nfhs;tjw;Fg; gpd;tUk;

gbKiwfs; gpd;gw;wg;gly; Ntz;Lk;.

 Q
3
 - Q

1
 Ig; ngw;Wf; nfhs;sy;. (fhyiz ,il tPr;R)

 Q
3
 - Q

1
 f;F ngwg;gLfpd;w ngWkjpapid 1.5 ,dhy; ngUf;Fjy;.

 ngUf;fpg; ngwg;gl;l ngWkjpiaf; Q
1 
ngWkjapypUe;J Fiwj;jy;.

 ngUf;fp vLf;fg;gl;l ngWkjpia Q
3 
ngWkhdj;Jld; Nru;j;jy;.

 1 3 1Q (Q Q ) 1.5    I tpl Fiwe;j ngWkhdq;fs; juTj; njhFjpapy;

fhzg;gLkhapd; mit ntspNa mike;jpUf;Fk;.

 3 3 1Q +(Q Q ) 1.5   I tpl $ba ngWkhdq;fs; juTj; njhFjpapy;

fhzg;gLkhapd; mit ntspNa fhzg;gLgitfshFk;.

10       20         30     40      50   60    70      80     90    100
         

   

,lg;gf;fj; jz;L
tyg;gf;fj; jz;L

,opTg; ngWkjp cr;rg; ngWkhdk;Q
1

Q
2

Q
3

>
>

<

>
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fzpg;gPl;L kjpg;gPl;L epajpfs;:

cjhuzk; - 01

tzpf epWtdq;fs; 3 ,d; ehshe;j tpw;gidfs; gpd;tUkhW:

tpw;gid ehl;fspd; vz;zpf;if

tUkhdk; (& 000) A B      C

epWtdk; epWtdk; epWtdk;

10 - 20 05 26 04

20 - 30 10 30 05

30 - 40 20 20 08

40 - 50 30 10 10

50 - 60 20 08 23

60 - 70 10 04 32

70 - 80 05 02 18

   100   100    100

 njhFjpnahd;wpd; jsj;jpd; kPJ %d;W epWtdq;fsJk; kPbwd; gy;Nfhzpia

cUthf;fTk;.

 juTfspd; guk;giy xg;gplTk;. (Xuhak;> Fbyk; vd;gtw;wpD}lhf)

 juTj; njhFjpfs; 3w;fhf

 ,il ( )X  Kjyhk; fhyiz (Q
1
)

 ,ilak; (M
d
)  %d;whk; fhyiz (Q

3
)

 Mfhuk; (M
O 

)  10tJ rjkiz (P
10

)

 epak tpyfy; (S)  90tJ rjkiz (P
90

) vd;gtw;iwg; ngw;Wf; nfhs;sTk;.

 juTj; njhFjpapd; 3 ,w;Fk; jdpj;jdpahf Xuhaj;ij gpd;tUk; #j;jpuj;ijg;

gad;gLj;jpg; ngw;Wf; nfhs;sTk;.

0
1

M
SK

s

X 


d
2

( M )
SK

s

X 


3 1 2
Q

3 1

Q Q 2Q
SK

Q Q

 




90 10 50
P

90 10

P P 2P
SK

P P

 




 Xuhaj;ij xg;gplTk;.

 gpd;tUk; #j;jpuj;jpw;fikaj; juTj; njhFjpfs; 3 ,w;Fkhfj; jdpj;jdpahf

rjkiz> Xuhaf;Fzfk; vd;gtw;iwg; ngw;Wf; nfhs;sTk;.

3 1

90 10

1
(Q Q )

2K = 
P P
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 juTj; njhFjpfs; 3 ,dJk; guk;giy kPbwd; gy;Nfhzpapd; jd;ik> Xuhaf;

Fzfk;> Fbyf; Fzfk; vd;gtw;wpw;Nfw;g tpsf;fTk;.

tpil:-

epWtd

vz;zpf;if X Md Mo S Q
1

Q
3

P
10

P
90

Sk
1

Sk
2

Sk
q

Sk
p

K

A   5 45 45 14.5 35 55 25 65 0 0 0 0     0.25

B 31.4 28 22.9 15.2 19.6 39.5 13.9 55 0.56 0.67 0.16 0.31   0.24

C 56.1 60 63.9 15.9 48 67.8 31.3 74.4 -0.49 -0.73 -0.21    -0.33  0.23

A  rkr;rPuhd guk;gnyhd;whFk;.  = Md = MoX

B  Neu; Xuhag; guk;gnyhd;whFk;.  > Md > MoX

C  kiw Xuhag; guk;gnyhd;whFk;.  < Md < MoX

cjhuzk; - 02

gpd;tUk; juTj;njhFjp njhlu;ghf>

 ngl;b tPry; tiuglj;ijf; fl;bnaOg;gTk;.

 juTfspd; guk;giy tpsf;fTk;.

 ntspNa mike;jpUf;fpd;wjh vd;gjid mwpaTk;.

jz;L ,iy

2 2 2 3 3 5 7

3 1 2 6 7 7 7 8 8 8 8 9 9 9
4 0 0 0 0 4 5 6 7 8

5 1 5

,opTg; ngWkhdk; - 22

cr;r ngWkhdk; - 55

Q
1
= 31.5

Q
2
= 38

Q
3
= 40

ntspNa mike;jpUg;gijr; Nrhjid nra;jy;.

Q
3 
- Q

1
 = 40 - 31.5 = 8.5

8.5  1.5 = 12.75

Q
1
 - 12.75  = 31.5 - 12.75

    = 18.75

Q
3
 +12.75 = 40 + 12.75

   = 52.72
18.75 I tplf; Fiwe;j ngWkhdnkhd;wpy;iy. MapDk; 55> 52.72 I tplf;

$ba ngWkhdnkhd;whFk;.

 / 55 ntspNa mike;jpUf;Fnkhd;whFk;.

 juTfspd; kj;jpa gFjpapd; guk;gyhdJ rpwpa mstpy;  kiw  Xuhakhff;

fhzg;gLfpd;wJ.

 ,lg;gf;fj; jz;il tpl tyg;gf;fj; jz;L ePsj;jpy; $bajhFk;.



10       20       30    40 50      60     70       80       90    100
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Nju;r;rp 4.0: khwpfSf;fpilNa fhzg;gLk; njhlu;Gfis mwpe;J

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 4.1: njhlu;Gfspd; jd;ikf;Nfw;g khwpfis tifg;gLj;jpf;

fhl;Lthu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 khwpfis tpsf;Fthu;.

 njhlu;Gs;s khwpfisg; ngaupLthu;.

 rhuhj> rhu;e;j khwpfSf;fpilapyhd njhlu;GfSf;fpilapy; fhzg;gLk; NtW

ghLfis mwpe;J nfhs;thu;.

 rpjwy; Gs;sp tiuig mwpe;J nfhs;thu;.

 juTfis rpjwy; Gs;sp tiuGfs; %yk; Kd;itg;ghu;.

 rpjwy; Gs;sp tiuGfspD}lhf khwpfSf;fpilapyhd Vfgupkhzj; njhlu;gpid

tpsf;Fthu;.

 rpjwy; Gs;sp tiuGfspD}lhf khwpfSf;fpilapyhd Vfgupkhzkhd kw;w

njhlu;gpid tpsf;Fthu;.

 khwpfSf;fpilNa njhlu;Gfsw;w re;ju;g;gnkhd;iwr; rpjwy; Gs;sp tiugpd;

%yk; Kd;itg;ghu;.

 rpjwy; Gs;sp tiugpd; gad;ghLfis tpgupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

gpd;tUk; re;ju;g;gq;fspy; khztu;fspd; ftd <u;g;gpidr; nrYj;Jtjpy; <LgLj;jr;

nra;aTk;.

(1) cw;gj;jp epWtdnkhd;W njupT nra;ag;gl;l rpy nghUl;fSf;F tpsk;guk;

nra;ag;gl;L mg;nghUl;fspd; tpw;gidapy; mjpfupg;nghd;W ,lk;ngw;Ws;sjh

vd;gjid Njbawpthu;

(2) fhyepiy Ma;thsnuhUtu; xU gpuNjrj;jpd; khjnkhd;wpy; ngw;Wf;

nfhs;sg;gl;l kiotPo;r;rpapdJk; tspapd; gUtfhy khwy;fis mstpl;L

gupNrhjidnahd;iw Nkw;nfhs;thu;.

(3) nghUshjhu Ma;thsnuhUtu; nghUnshd;wpd; re;ij tpiy cau;tile;J

nry;Yk;nghOJ mg;nghUSf;fhd Efu;thsu;fspd; Nfs;tp khw;wkilAk;

Kiw njhlu;ghd Ma;nthd;iw Nkw;nfhs;thu;.

(4) Ma;thsnuhUtu; jdp egu;fspd; tUkhd kl;lj;jpy; khw;wk; Vw;gLk; nghOJ

Efu;Tg; Nghf;fpYk; khw;wkilAk; Kiwapid Ma;T nra;thu;.

gpd;tUk; tplaq;fs; ntspg;gLkhW khztu;fNshL fye;Jiuahlnyhd;wpy;

<LglTk;.

 Nkw;Fwpg;gplg;gl;l ehd;F tplaq;fSk; nraw;ghl;L uPjpahf ,U khwpfSld;

njhlu;Gilajhf Kfq; nfhLf;ff;$ba re;ju;g;gq;fshFk; vdr; Rl;bf; fhl;lTk;.

 mNjNghd;W Nkw;fhl;ba ehd;F tplaq;fisAk; jdpj;jdpahf vLj;J Nehf;Fk;

nghOJ mtw;wpd; cs;slf;fkhdJ khwpfs; xt;nthd;wpw;fpilNa ,ize;j

khwpfshFk; vd;gjidf; Fwpg;gpl;Lf; fhl;lTk;.
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 ,jw;fika njupT nra;j rpy tifg; nghUs;fSf;F tpsk;guk; nra;tjp

D}lhf mg;nghUs;fspd; tpw;gidapy; mjpfupg;nghd;W Vw;gl KbAk;.

 kiotPo;r;rp mjpfupf;Fk; nghOJ tspapd; gUtfhy khwy;fSk; cau;e;J

nry;y KbAk;.

 nghUnshd;wpd; tpiy cau;tile;J nry;Yk; nghOJ Efu;thsu;fspdhy;

mg;nghUs;fSf;F Vw;gLj;Jk; Nfs;tpAk; FiwtilAk;.

 jdpegupd; tUkhdk; mjpfupf;Fk; nghOJ Efu;tpy; mjpfupg;nghd;iw

Vw;gLj;Jk; jdpegupd; tUkhdk; FiwtilAk; nghOJ Efu;Tr; nryTk;

FiwtilAk;.

 ,t;thW xd;Wld; xd;W ,ize;j NtW njhlu;Gila khwpfis khztu;fsplk;

Nfl;lwpaTk;.

 toq;fg;gl;l ,U khwpfspy; kw;w khwpapy; jhf;fj;jpw;Fw;glhJ khw;wkilAk;

khwp (rhuhj khwp)iaAk; mr;rhuhj khwpapdbg;gilapy; khw;wilAk; mLj;

Js;s khwp (rhu;e;j khwp) njhlu;ghfTk; khztu;fspd; mtjhdj;ijr; nrYj;J

tjpy; <LgLj;jr; nra;aTk;.

 tpsk;gur; nrythdJ rhuhj khwp vdTk;> mjdbg;gilapy; jq;fp ,Uf;Fk;

khwpahd tpw;gidfspd; msT rhu;e;j khwp vd;gjidAk; Rl;bf; fhl;lTk;.

 NkNy Fwpg;gplg;gl;l khwpr; Nrhbfs; %d;wpd; NghJk;> rhuhj> rhu;e;j khwpfis

,dq;fhz;gjpy; khztu;fis <LgLj;jr; nra;aTk;. ,jw;fika gpd;tUk;

ml;ltiziag; g+uzg;gLj;Jtjpy; khztu;fis <LgLj;Jtjw;F MNyhrid

toq;fTk;.

rhuhj khwp rhu;e;j khwp

(1)

(2)

(3)

(4)

 khwpr; NrhbfSf;Fupa gupNrhjidapd;NghJ Vw;glf;$ba nghUj;jkhd msTj;

jpl;lj;jpw;fika rpjwy; Gs;sp tiugpy; mt;ttjhdpg;Gf;fis milahsg;gLj;jpf;

fhl;l KbAk; vd;gjidAk; Rl;bf; fhl;lTk;.

 ,jw;fika Nkw;fhl;ba khwpfSf;fpilapy; fhzg;gLk; njhlu;gpid ,dq;

fhz;gjw;F khztu;fis <LgLj;jr; nra;aTk;.

 khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jr; nra;aTk;.
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nraw;ghL:

tpw;gid Nkk;gLj;jy; mjpfhupfs; 10 Ngu;fis njupT nra;tjw;F vOj;J

%yg; gupNrhjidnahd;W Nkw;nfhs;sg;gl;Lg; ngw;Wf; nfhs;sg;gl;l Gs;sp;fSk;

xU khjj;jpy; mtu;fSf;F toq;fg;gl;l ,yf;F tpw;gidg; ngWkhdq;fSk;

(&gh 000j;jpy;) fPNo jug;gl;Ls;sJ.

Gs;spfs; khj tpw;gidfs;

(&gh ~000)

43 26

50 37

22 15

50 29

26 15

34 21

30 20

48 32

40 29

32 17

 rhuhj khwpia ,dq;fz;L mjid X  vdTk;> rhu;e;j khwpia ,dq;fz;L

mjid Y  vdTk; ngaupl;L rpjwy; Gs;sp tiuig tiutjpy; khztu;fis

<LgLj;jr; nra;aTk;.

gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahlnyhd;wpy; <LglTk;.

 khwpr; NrhbfSf;Fupa mtjhdpg;Gj; njhFjpia milahsg;gLj;Jk;nghOJ

ngw;w Gs;spj; njhFjpahdJ rpjwp ,Uf;Fk; Kiwf;fika ,U khwpfSf;

fpilNa fhzg;gLk; njhlu;G njhlu;ghd gUkl;lhd tpsf;fnkhd;iwg; ngw;Wf;

nfhs;s KbAk; vd;gjidf; Fwpg;gpl;Lf; fhl;lTk;.

 vspa Nfhl;L uPjpahd khjpupahd y a bx   Kiwapy; rkd;ghnlhd;iw

g+uzg;gLj;Jk; X, Y ,d; midj;J xOq;fikf;fg;gl;l Nrhbfis tiuGgLj;jg;

gLkhapd; mit midj;Jk; vspa rPuhd Nfhl;bd; kPJ mike;jpUf;Fk;

vdr; Rl;bf; fhl;lTk;. MapDk; Nkw;fhl;ba rpjwy; Gs;sp tiugpy; fhl;lg;gl;l

rfy Gs;spfSk; mt;ntspa Nfhl;bd; kPJ mikag; ngwtpy;iy vd;gjid

cWjpg;gLj;jTk;.
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 MapDk; Nkw;Fwpg;gplg;gl;l rpjwy; Gs;sp tiugpy; Fwpg;gplg;gl;l Gs;spapy;

mjpfkhd mstpw;F neUq;fpajhfg; nry;Yk; vspa Nfhnlhd;iw epu;khzpf;f

KbAk;. mk; khwpfs; ,uz;bw;fpilNa Nfhl;L uPjpahd njhlu;nghd;W

fhzg;gLfpd;wJ vd;gjidf; Fwpg;gpl;Lf; fhl;lTk;.

 ,jw;fika grisg; gad;ghl;bd; fhuzkhf tpisr;ry; mjpfupj;jy;> tpsk;gur;

nryit mjpfupg;gjdhy; tpw;gid mjpfupj;jy; Nghd;w xt;nthU khwpapdJ

ngWkhdk; mjpfupf;Fk; nghOJ kw;iwa khwpapd; ngWkhdj;jpYk; mjpfupg;G

Vw;gLkhapd; mk;khwpfSf;fpilapNy Neu; njhlu;nghd;W fhzg;gLk; vd;gjid

cWjpg;gLj;jTk;.

gpd;tUk; nraw;ghLfspy; khztu;fis <LgLj;jr; nra;aTk;.

 xU tifg; nghUspd; tpiy &gh 10 ,ypUe;J &gh 500 tiu mjpfupf;Fk;

nghOJ Nfs;tp mikAk; Kiw gpd;tUkhW ,Ue;jJ. ,j;juTfisr; rpjwy;

tiugpd; %yk; Fwpg;gpl;Lf; fhl;lTk;.

tpiy Nfs;tp

(&gh) (myF)

10 500

20 400

30 300

40 200

50 100

 ,q;F xt;nthU khwpfspdJk; ngWkhdk; mjpfupf;Fk; nghOJ kw;w khwpapd;

ngWkhdk; FiwtilAk; vd;gijr; Rl;bf; fhl;lTk;.

 ,J Nfhl;L uPjpahd njhlu;nghd;nwdTk;> ,lg;gf;fj;jpypUe;J tyg; gf;fkhf

fPohfr; rha;TWk; kiw uPjpahd Nfhl;Lj; njhlu;nghd;whFk; vdTk; Rl;bf;

fhl;lTk;.

 ,t;thW Vfgupkhz kiw> tYTld; $ba kiwahfTk;> Fiwghl;L kiwj;

njhlu;G fhzg;gLfpd;wJ vdTk; Fwpg;gpl;Lf; fhl;lTk;.

 mNjNghd;W Nfhl;L uPjpahd njhlu;GfSf;F Nkyjpfkhf Nfhl;L uPjpaw;wJk;

njhlu;nghd;Wk; mw;w re;ju;g;gq;fSk; fhzg;gLfpd;wJ vd;gjidf; Fwpg;

gpl;Lf; fhl;lTk;.

 rpjwy; tiugpd; Kf;fpaj;Jtj;ij khztu;fNshL fye;JiuahlTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 gpujhdkhf khwpfs; ,U tifg;gLk;.

 rhuhj khwp (RahjPd khwp)

 rhu;e;j khwp

 ahNjDk; khwpnahd;wpd; khw;wkhdJ kw;Nwhu; khwpnahd;wpd; khw;wj;jpw;Ff;

fhuzkhf mikahjpUg;gpd; mt;thwhd khwpiar; rhuhj khwp vd miof;fg;

gLk;. mt;thwpd;Nwy; ,U khwpfs; toq;fg;gl;Ls;sNghJ Rakhf khw;w

kilAk; khwp rhuhj khwpahFk;.

 rhuhj khwpapd; khw;wj;jpdbg;gilapy; khw;wkilAk; khwp rhu;e;j khwpahFk;.
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 khwpr; Nrhbnahd;wpd; mtjhdpg;Gg; Gs;spfis mr;Rj; jsj;jpy; milahsg;

gLj;Jk; nghOJ fpilf;fpd;w tiuG rpjwy; Gs;sp ml;ltiz vd;wiof;fg;gLk;.

 rpjwy; Gs;sp tiuig cUthf;Ftjw;fhf rhuhj khwpfisf; fpil mr;rpYk;>

rhu;e;j khwpfis epiyf;Fj;J mr;rpYk; milahskplg;gLk;.

 rpjwy; Gs;sp tiuig mtjhdpg;gjd; %yk; khwpfSf;fpilNa fhzg;gLk;

njhlu;Gfs; 3 ,id ,dq;fhz KbAk;.

(1) Nfhl;L uPjpahd Neu; /  kiwj; njhlu;G

(2) Nfhl;L uPjpaw;w njhlu;G

(3) njhlu;gw;w epiy

 rhuhj khwpapd; ngWkhdk; mjpfupf;Fk; nghOJ rhu;e;j khwpapd; ngWkhdKk;

mjpfupf;fg;gLkhapd; mk;khwpfSf;fpilNa Neu; njhlu;nghd;W fhzg;gLk;.

,q;F rpjwy; Gs;sp tiunghd;wpd; vy;yhg; Gs;spfSk; ,lkpUe;J tyg;gf;fkhf

Nky; Nehf;fpajhfg; Nfhnlhd;wpy; fhzg;gLk; my;yJ mt;thwhd Nfhl;bw;F

neUq;fpajhf cUthfp ,Uf;Fk;.

 rhuhj khwpapd; ngWkhdk; FiwtilAk; nghOJ rhu;e;j khwpapdJk;

ngWkhdk; FiwtilAkhf ,Ug;gpd; mjidAk; Neu; njhlu;nghd;whff;

fUjg;gLk;.

 rhuhj khwpnahd;wpd; ngWkhdk; mjpfupf;Fk; nghOJ rhu;e;j khwpapd; ngW

khdk; FiwtilAkhapd; mk;khwpfSf;fpilNa kiwj; njhlu;nghd;W fhzg;

gLfpd;wJ. ,q;F rpjwy; Gs;sp tiunghd;wpd; midj;Jg; Gs;spfSk; ,lkpUe;J

tyg; gf;fkhf fPo;Nehf;fpajhd rupe;J nry;Yk; Nfhnlhd;wpy; my;yJ

mt;thwhd Nfhl;bw;F neUq;fpajhf mike;jpUf;Fk;.

Vfgupkhz Neu;njhlu;G

y

tYTld; $ba Neu;njhlu;G

Fiwghl;L Neu;njhlu;G
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Vfgupkhz    tY nfhz;l Fiwghl;L

kiwj;njhlu;G    kiwj;njhlu;G kiwj;njhlu;G

 khwpfspd; NrhbfSf;fpilNa Nfhl;L uPjpahd mjhtJ Nfhl;L uPjpaw;w

njhlu;GfSk; $l fhzg;gLk;.

 mt;thNw ,U khwpfSf;fpilNa cWjpahd njhlu;nghd;W fhzg;glhj

re;ju;g;gq;fspd;NghJ mtw;wpd; khw;wq;fis xt;nthU khwpfSf;F xj;jjhfj;

jdpj;jdpahf ,lk;ngWk;. ,q;F rpjwy; Gs;sp tiugpYk; $l Nfhl;L uPjpahd

njhlu;nghd;iw ntspf;fhl;lhjjpUf;Fk;.

 ,t;thW gy;NtW rpjwy; Gs;sp tiuGfis mwpe;J nfhs;tjd; %yk;

khwpfSf;fpilapyhd njhlu;Gfs; fhzg;gLfpd;wjh ,y;iyah vd;gjid

mwpe;J nfhs;s KbAk;.

 ,U khwpfSf;fpilapyhd Gs;sptpgu uPjpahf njhlu;nghd;W fhzg;gLfpd;wjh

vd;gjidAk; mt;thwhdnjhU njhlu;G fhzg;gLkhapd; mjd; jd;ik njhlu;

ghfTk; gUkl;lhd tpsf;fj;ijg; ngw;Wf; nfhs;s KbAkhf ,Ug;gjdhy;

rpjwy; Gs;sp tiughdJ vspa gpw;nryTg; gFg;gha;tpd;NghJ kpf Kf;fpakhd

jhf mikfpd;wJ.
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Nju;r;rp 4.0: khwpfSf;fpilNa fhzg;gLk; njhlu;Gfis mwpe;J

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 4.2: ,U khwpfSf;fpilapyhd Vfgupkhz ,izTf; Fzf

vz;zf;fUit mwpe;J nfhs;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 ,izTf; Fzf vz;zf;fUit tpsf;Fthu;.

 ,izTf; Fzfk; gad;gLj;jg;gLk; re;ju;g;gq;fSf;fhd cjhuzq;fis

Kd;itg;ghu;.

 ,U khwpfSf;fpilapyhd ,izTf; Fzfj;ij mwpe;J itg;gjd; gad;fis

tpsf;Fthu;.

 ,U khwpfSf;fpilapyhd ,izTf; Fzfj;jpd; gUkid mstpLtjd;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; $w;Wf;fis fUk;gyifapy; vOjTk;.

 khztu;fs; guPl;irf;F gbj;j Neuj;jpw;Fk;> guPl;irg; Gs;spfSf;Fkpilap

yhd njhlu;G.

 gztPf;fj;jpw;Fk; cw;gj;jpf; fpuaj;jpw;Fkpilapyhd njhlu;G.

 cug;ghtidf;Fk;> mWtilf;Fkpilapyhd njhlu;G.

 jdpegu;fspd; taJf;Fk;> epiwf;Fkpilapyhd njhlu;G.

 cw;gj;jp epWtdnkhd;wpd; ntspaPl;bd; mstpw;Fk; fpuaj;jpw;Fkpilapyhd

njhlu;G.

 gpd;tUk; tplaq;fis ntspg;gLj;jpf; fye;Jiuahlypy; <LglTk;.

,uz;L khwpfs; fhzg;gLk;NghJ xt;nthd;wpd; kPJk; Vw;gLj;Jk; khw;wkhdJ

mLj;j khwpapy; VjhtJ jhf;fnkhd;iw Vw;gLj;Jfpd;wJ vd;gijr; Rl;bf;

fhl;lTk;.

 khztu;fs; guPl;;irf;Fg; gbj;j kzpj;jpahyq;fspd; vz;zpf;if mjpfupf;Fk;

NghJ guPl;irg;Gs;spfSk; mjpfupf;fyhk;.

 cw;gj;jpf; fpua mjpfupg;Ng gztPf;fk; mjpfupg;gjw;Ff; fhuzkhaike;

jpUf;fyhk;.

 cuk;> fpUkpehrpdpfs;> fis gPbfs; vd;gtw;iwg; gad;gLj;Jtjd; %yk;

tpisr;riy mjpfupf;f KbAk;.

 rpWtnuhUtupd; taJ mjpfupf;Fk;nghOJ epiwapy; mjpfupg;igf; fhz

KbAk;.

 cw;gj;jp epWtdnkhd;wpd; ntspaPl;bid mjpfupf;Fk;NghJ fpuak; mjpfupf;f

yhk;.

,t;thW tzpfj;Jiwiag; Nghd;Nw ngUk;ghyhd re;ju;g;gq;fspy; rpy jPu;khdq;

fis vLg;gjw;F khwpfspilNa njhlu;Gfs; fhzg;gLfpd;wjh vd;gij ,dk;

fhzy; Ntz;Lk; vd;gijr; Rl;bf; fhl;lTk;.
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 ,t;thW NrhbfSf;fpilNa khwpf; fhzg;gLfpd;w neUq;fpa ,ilj;njhlu;gpd;

mstpid mstpl;Lf; fhl;Ltjw;F ,izTf; Fzfj;jpD}lhf Nkw;nfhs;sg;

gLfpd;wJ vdr; Rl;bf; fhl;lTk;.

 ,izTf; FzfkhdJ 1 1r    ,ilapy; fhzg;gLtJld; mjd; %yk;

khwpfspilNaahd njhlu;ghdJ gykhdjh> gytPdkhdjh vd;gij tpsq;fpf;

nfhs;s KbAk; vd;gijAk; Rl;bf; fhl;lTk;.

 khwpr; NrhbfSf;fpilNaahd ,izTf; Fzfj;jpid mwpe;J nfhs;tjd;

Kf;fpaj;Jtj;ij khztu;fSld; fye;JiuahlTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 ,U khwpfspilNa njhlu;nghd;W fhzg;gLkhapd;> mt;thwhd khwpfs;

,uz;Lk; ,izTf;Fzf khwpr;Nrhb vd;wiof;fg;gLk;.

 xU khwpapd; ngWkhdk; mjpfupf;Fk;NghJ mLj;j khwpapd; ngWkjp mjpfupf;F

khapd; mt;thwhd khwpfs; Neu; ,izTf;Fzf khwpfshFk;.

cjhuzk;:- ,ae;jpuq;fspd; taJ mjpfupf;Fk;NghJ mjd; guhkupg;Gr; nryT

mjpfupj;jy;.

 xU khwpapd; ngWkjp mjpfupf;Fk;NghJ mLj;j khwpapd; ngWkjp FiwAkhapd;

mt;thwhd khwpfs; kiw ,izTf; FzfkhFk;.

cjhuzk;:- gz;lnkhd;wpd; tpiy mjpfupf;Fk;NghJ mjd; Nfs;tpapd; msT

Fiwtiljy;.

kiof;fhyq;fspy; Fspu; fsp (Ice Creem) tpw;gid Fiwtiljy;.

 xU khwpapd; ngWkjpapy; Vw;gLk; khw;wkhdJ mLj;j khwpapd; ngWkjpapy;

jhf;fj;ijNaw;gLj;jhtpbd;> mk;khwpfspilNa ,izTf;Fzfj;ijf; fhz

KbahJ.

cjhuzk;:- nfhOk;G Njrpa itj;jparhiyapd; ehnshd;wpy; ,lk;ngWfpd;w

rpRg; gpwg;gpd; msTk;> fz;b efuj;jpy;  xU  ehisf;F ,lk;

ngWfpd;w tpgj;Jf;fspd; msTk;.

 ,izTf; Fzfj;jpd; %yk; ,U khwpfspilNa fhzg;gLfpd;w Vfgupkhz

Fzfk; njhlu;gpyhd mstPl;bid toq;Fk;.

 ,izTf;Fzfk; (r) +1, -1 ,w;Fkpilapyhd ngWkjpapid vLf;Fk;. ,q;F

r ,d; ngWkjp xt;nthU re;ju;g;gq;fspYk; gpd;tUkhW fhzg;gLk;.

r = +1   g+uzkhd Neu; njhlu;ghFk;.

r  ,d; ngWkjp 1 ,w;Ff; fpl;bajhapd;  tYthd Neu; ,izTf;FzfkhFk;.

r  ,d; ngWkjp +0.50 ,w;Ff; fpl;bajhapd;  ruhrup Neu; ,izTf;FzfkhFk;.

r  ,d; ngWkjp g+r;rpaj;jpw;Ff; fpl;bajhapd;

+ ,d; ngWkjp  gytPdkhd Neu; ,izTf;FzfkhFk;.

r = -1  g+uzkhd kiw ,izTf;FzfkhFk;.

r  ,d; ngWkjp -1f;Ff; fpl;bajhf

mike;jpUg;gpd;  tYthd kiw ,izTf;FzfkhFk;.

r  ,d; ngWkjp 0.50 ,w;Ff; fpl;bajhapd;  ruhrup kiw ,izTf;FzfkhFk;.

r  ,d; ngWkjp g+r;rpaj;jpw;Ff; fpl;ba kiwg;

ngWkjpapidg; ngw;wpUg;gpd;  gytPdkhd kiw ,izTf;FzfkhFk;.

r = 0  Vfgupkhz ,izTf;Fzfk; mw;w

 re;ju;g;gkhFk;.
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,izTf; Fzfj;jpd; Kf;fpaj;Jtk;

 ngUk;ghyhd re;ju;g;gq;fspy; tzpfj; Jiwapy; rpy jPu;khdq;fis vLg;gjw;F

mjw;Fupa khwpfspilNa njhlu;Gfs; fhzg;gLfpd;wjh vd;gij mwpe;J

nfhs;sy; ngUk;ghYk; ,lk;ngWk;. ,jw;fhf ,izTf;Fzff; Nfhl;ghL

Kf;fpakhdjhFk;.

cjhuzkhf:- VjhtJ gz;lnkhd;wpd; tpw;gidahdJ tpsk;gur; nrytpd;

mbg;gilapy;  jq;fpapUf;Fkhapd;  tpsk;guj;jpw;fhf  $ba

njhifapidr; nrytopg;gjd; %yk; tpw;gidapid mjpfupj;

Jf; nfhs;s KbAk; vd;gij tpsq;fpf; nfhs;syhk;.

 khwpfs; ,uz;bw;fpilNa fhzg;gLfpd;w njhlu;gpid fzpj uPjpahd njhopw;

ghnlhd;wpd; %yk; Rl;bf; fhl;b rhu;e;j khwpapidf; fzpg;gpl KbAk; vd;gjdhy;

epWtdnkhd;wpd; cw;gj;jp jpl;lj;jpidAk;> fzpg;gPl;bidAk; jahupg;gjw;F

,izTf; Fzf vz;zf;fU Kf;fpakhdjhFk;.

 ,izTf;FzfkhdJ gpujhdkhf ,U Kiwfspy; fzpf;fg;gLk;.

(1) fhy; gpau;rdpd; ngUf;fy; jpUg;gy; ,izTf;Fzfk;.

(2) gpau;rdpd; tupir epiy ,izTf;Fzfk;.
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Nju;r;rp 4.0: khwpfSf;fpilNa fhzg;gLk; njhlu;Gfis mwpe;J

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 4.3: ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpid mstpLthu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpw;F tiutpyf;fzk; $Wthu;.

 ngUf;fy; jpUg;gy; ,izTf; Fzfk; gad;gLj;jg;gLfpd;w re;ju;g;gq;fSf;fhd

cjhuzq;fisf; Fwpg;gpLthu;.

 toq;fg;gl;l ,U khwpfSf;fhd ngUf;fy; jpUg;gy; ,izTf; Fzfj;ij

kjpg;gpLthu;.

 ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpd; gz;Gfisr; Rl;bf; fhl;Lthu;.

 ,izTf; Fzfj;jpd; %yk; ,U khwpfSf;fpilapyhd ,izTf; Fzfj;jpd;

cWjpj; jd;ik> Nghf;F vd;gd njhlu;ghf tpgupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpid tpsf;Ftjw;F khztu;fis

gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 01

 Ma;Tf;Fl;gLj;jg;gl;l Ie;J vypfspd; thypd; ePsk; mtw;wpd; epiw vd;gd

njhlu;gpyhd gpd;tUk; juTfis khztu;fSf;F toq;fTk;.

thy;fspd; ePsk; (cm)   9 8 10 6 7

epiw (fpuhk;)  23   26 30 22 24

 Nkw;Fwpg;gpl;l ,U khwpfSk; msT uPjpahd khwpfsh gz;G uPjpahd khwpfsh

vd;gij khztu;fsplk; tpdhtTk;.

 Nkw;Fwpg;gpl;l ,U khwpfSf;fpilapy; njhlu;G fhzg;gLfpd;wjh vd;gij

khztu;fsplk; tpdhtTk;.

 ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpd; %yk; mk;khwpfs; ,uz;bdJk;

Nfhl;L uPjpahd njhlu;gpid mstpLtjw;F thypd; ePsj;ij x vdTk;>

vypfspd; epiwapid y vdTk; vLj;J gpd;tUk; tplaq;fisf; fzpg;gpLtjw;F

MNyhrid toq;fTk;.

(i) x (ii) y

(iii) ( )ix x  w;fhd ngWkjpfs; (iv) ( )iy y  w;fhd ngWkjpfs;

(v) ( )ix x  ( )iy y  ngWkjpAk;>

mg;ngWkjpfspd; nkhj;jKk;  ( ) ( )i ix x y y  

(vi) 2( )ix x ngWkjpAk;> mtw;wpd; nkhj;jKk; 2( )ix x 

(vii) 2( )iy y ngWkjpAk;> mtw;wpd; nkhj;jKk; 2( )iy y 
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(viii) 2( )ix x ngWkjpfspd; nkhj;jj;ij 2( )iy y  ngWkjpfspd; nkhj;jj;jpdhy;

ngUf;Ff.    22

  yyxx ii

(ix) NkNy (viii) ,dJ tpilapd; tu;f;f %yj;ij ngw;Wf; nfhs;f.

(x) NkNy (v) tJ gbKiwapy; ngw;Wf; nfhz;l ngWkjpfspd; nkhj;jj;ij

(ix) ,y; ngw;Wf; nfhz;l tpilapdhy; tFf;f.

nraw;ghL - 01 - jPu;T

(i)
40

8
5

ix
x

n


   (ii)

125
25

5
iy

y
n


  

(iii) ( )ix x (iv) ( )iy y

(9 - 8) = 1 (23 - 25) = -2
(8 - 8) = 0 (26 - 25) =  1
(10 - 8) = 2 (30 - 25) = 5
(6 - 8) = -2 (22 - 25) = -3
(7 - 8) = -1 (24 - 25) = -1

(v) ( )ix x  ( )iy y

1 2    = -2

0 1      =   0

2 5      = 10

-2 -3    =  6

-1 -1    =  1

               15











(vii) 2( )iy y (viii)  2xxi     
2

yyi

-22 =   4 10 40 400 
12 =   1

-52 = 25

-32 =   9

-12 =   1

40

(ix) 400 20 (x)
15

0.75
20



 Nkw;Fwpg;gpl;l gbKiwfspD}lhfg; ngw;w ,Wjp tpilfs; khwpfs; ,uz;bd;

ngUf;fy; jpUg;gy; ,izTf; Fzfk; vd miof;fg;gLk; vdf; $wp> ngUf;fy;

jpUg;gy; ,izTf; Fzfj;jpidf; fzpg;gpLk; #j;jpuj;ij tpsf;fTk;.

 ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpd; gz;Gfis tpsf;fTk;.

(vi)         2xxi 

12 = 1

02 = 0

22 = 4

-22 = 4

-12 = 1

10



149

 khwpfs; ,uz;bd; Vfgupkhzj;jpd; %yk; ngUf;fy; jpUg;gy; ,izTf; Fzfk;

khw;wkilahJ vd;gij tpsf;Ftjw;F khztu;fisg; gpd;tUk; nraw;ghl;by;

<LgLj;jTk;.

nraw;ghL - 02

 thy;fspd; ePsk;  njhlu;gpy;  toq;fg;gl;L;s;s  xt;nthU  ngWkjpapypUe;Jk;

5 tPjk; Fiwj;J fpilf;Fk; ngWkjp x
i
 vdf; Fwpf;f.

 epiw njhlu;gpy; toq;fg;gl;Ls;s rfy ngWkjpfspypUe;Jk; 20 tPjk; Fiwj;J

fpilf;Fk; ngWkjpfis y
i 
vdf; Fwpf;f. mjD}lhf x  

Ak; y Ak; fzpg;gpl;L

gpd;tUk; ml;ltiziag; g+uzg;gLj;Jf.

      ix iy ( )ix x ( )iy y ( )ix x ( )iy y 2( )ix x 2( )iy y

 fpilj;j nkhj;jg; ngWkjpfis gpd;tUk; #j;jpuj;jpy; gpujpaPL nra;J ngUf;fy;

jpUg;gy; ,izTf; Fzfj;ijf; fzpg;gpLf.

 
2 2

i

( ), ( )

( )  (y )

i i

i

x x y y
r

x x y

  


   

nraw;ghL - 02 - jPu;T

15
3

5
ix

x
n


  

25
5

5
iy

y
n


  

x y ( )ix x ( )iy y ( )ix x ( )iy y 2( )ix x 2( )iy y

  4   3 1 -2 -2 1   4

  3   6 0  1  0 0   1

  5 10 2  5 10 4 25

  1   2    -2 -3   6 4   9

  2   4         -1 -1   1 1   1

15    

 
2 2

i

( ), ( )

( )  (y )

i i

i

x x y y
r

x x y

  


   

 
15 15

  0.75
2010 40
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nraw;ghL - 03

 khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

 xNutifahd njhopypy; <Lgl;Ls;s A, B, C, D, E, F vDk; tzpf epWtdq;

fspy; tpsk;guj;jpw;fhf tUlhe;jk; Vw;gl;l nryTfSk; (&gh Mapuq;fspy;)

ngw;w tUlhe;j ,yhgKk; (kpy;ypadpy;) fPNo jug;gl;Ls;sJ.

epWtdk; A B C D E F

tpsk;gur; nryT 31 33 28 31 35 34

(Mapuq;fspy;)

,yhgk;   6   7   5   5   7   8

(&gh kpy;ypadpy;)

 gpd;tUk; #j;jpuj;ijg; gad;gLj;jp ngUf;fy; jpUg;gy; ,izTf; Fzfj;ij

fzpg;gpl;L tpgupf;fTk;.

   
2 22 2

i i i i

n x y x y
i i i ir

n x x n y y

  


        
   

nraw;ghL - 03 - jPu;T

x
i

y
i

xy x2 y2

31 6 186   961 36

33 7 231 1089 49

28 5 140   784 25

31 5 155   961 25

35 9 315 1225 81

34 8 272 1156 64

   192        40    1299 6176    280

2 2

(6 1299) (192 40)

(6 6176) 192 (6 180) 40
r

  


         

  
7794 7680

(37056 36864) (1680 1600




  

  
114 114 114

 =  =  = 0.92
123.9192 80 15360




ngUf;fy; jpUg;gy; ,izTf; Fzfk; 0.92 Mf ,Ug;gjd; %yk; epWtdj;jpd;

tpsk;gur; nrytpw;Fk; ,yhgj;jpw;Fkpilapy; tYthd Neu; ,izTf; Fzf

nkhd;W fhzg;gLtJ njspthfpd;wJ.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 msT uPjpahd khwpfs; ,uz;bw;fpilapy; fhzg;gLfpd;w Vf gupkhz ,izTf;

Fzfj;ij ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpd; %yk; mstplg;gLk;.

 ngUf;fy; jpUg;gy; ,izTf; Fzfj;ij (r)  gpd;tUk; #j;jpuk; %yk; tpsf;f

KbAk;.

 
2 2

i

( ), ( )

( ) , (y )

i i

i

x x y y
r

x x y

  


   

 Nkw;Fwpg;gpl;l tpsf;fj;jpw;Nfw;g ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpy;

gpd;tUk; gz;Gfs; fhzg;gLfpd;wd.

 ,U khwpfspd; ngWkjpfs; mtw;wpd; cz;ikahd ,ilapypUe;J NtW

gLfpd;w mstpid mbg;gilahff; nfhz;L fzpf;fg;gLfpd;w Fzfnkhd;

whFk;.

 ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpd; ngWkjp -1, +1 my;yJ mit

,uz;bw;Fkpilapyhd ngWkjpapid vLf;Fk;.

 ,U khwpfSf;Fkpilapyhd ngWkjpfSf;F Vfgupkhzj;ijg; gad;gLj;jpf;

fzpg;gPL nra;jhYk; $l Fzfk; khw;wkilahJ.

 $l;Lj;njhif S  MfTk;> ( )ix x x  MfTk;> ( )iy y y   MfTk; FwpapLtjd;

%yk; Nkw;Fwpg;gpl;l #j;jpuj;ijg; gpd;tUkhW Fwpapl;L Kd;itf;f KbAk;.

xy

xx yy

S
r

S S




 ngUf;fy; jpUg;gy; ,izTf; Fzfj;ijf; fzpg;gjw;F Nkw;Fwpg;gpl;l

#j;jpuj;ijr; RUf;Ftjd; %yk; gpd;tUk; #j;jpuj;ijg; ngw;Wf; nfhs;s

KbAk;.

     2 22 2

i i i i

i i

n x y x y
r

n x x n y y

  


        
   

,q;F n  vd;gJ juTr; Nrhbfspd; vz;zpf;ifahFk;.

   2 2 2 2
1

.i i

i

x y nx y
r

x nx y ny

 


   

 ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpw;Nfw;g Neu;Nfhl;L uPjpahd njhlu;gpid

Neu; my;yJ kiw vd ,U jpirfspy; ,dq;fhz KbAk;.

 RahjPdkhd khwpfs; mjpfupf;Fk;NghJ rhu;e;j khwpfs; mjpfupj;jy; my;yJ

RahjPdkhd khwpfs; FiwAk;NghJ rhu;e;j khwpfs; Fiwj;jy; Neu; ,izTf;

FzfkhFk;.

 rhuhj khwp mjpfupf;Fk; nghOJ rhu;e;j khwp Fiwtiljy; my;yJ rhuhj

khwp Fiwfpd;wnghOJ rhu;e;j khwp mjpfupj;jy; kiw ,izTf;FzfkhFk;.

 ngUf;fy; jpUg;gy; ,izTf; Fzfk; 0.75 my;yJ mij tplf; Fiwe;j

ngWkjpia vLf;Fkhapd;> ,U khwpfspilNa gykhd Vfgupkhz Neu;Nfhl;L

uPjpahd njhlu;G fhzg;gLk;.
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 ngUf;fy; jpUg;gy; ,izTf;Fzfk; 0.25 my;yJ mij tplf; Fiwe;j

ngWkjpia vLf;Fkhapd;> ,U khwpfSf;Fkpilapyhd Vfgupkhzj; njhlu;G

kpfg; gytPdkhdjhf ,Uf;Fk;.

 khwpfs; ,uz;Lf;Fkpilapy; Vfgupkhzj; njhlu;G fhzg;gl;lhYk; $l

mjD}lhf xU khwpapd; khw;wkhdJ mLj;j khwpapd; khw;wj;jpw;Ff; fhuz

khaikAk; vdf; $w KbahJ. mjw;fhd fhuzq;fspy; rpy gpd;tUkhW

fhzg;gLk;.

(1) mu;j;jkw;w njhlu;nghd;W fhzg;gLfpd;w re;ju;g;gj;jpy;

cjhuzk;:-

 fhry; tPjpapy; kfspu; itj;jparhiyapy; ehnshd;wpy; ,lk;ngWfpd;w

rpRf;fspd; gpwg;G vz;zpf;iff;Fk;>  fz;b efuj;jpy;  ehnshd;wpy;

,lk; ngWfpd;w thfd tpgj;Jf;fspd; vz;zpf;iff;Fkpilapy; Neu;

,izTf; Fzfk; fhzg;gl;lhYk; $l mk;khwpfs; ,uz;Lk; njhlu;

Gila khwpad;W.

 tzpfj; jPu;khdq;fis vLf;Fk;NghJ ,t;thwhd re;ju;g;gq;fs; njhlu;

gpy; ftdk; nrYj;Jjy; Ntz;Lk;.

(2) khwpfs;  ,uz;Lk;  ntspaf 3k; fhuzpapd;  khw;wj;jpd; mbg;gilapy;

khw;wkilfpd;w re;ju;g;gj;jpy;

cjhuzk;:-

 kdpjdpd; MAs; vjpu;ghu;g;G mjpfupj;jy; ifj;njhiyNgrpfspd; ghtid

mjpfupj;jy; Nghd;w NtWghLfs; ,uz;Lk; njhopy;El;g Kd;Ndw;wj;jpy;

jq;fpAs;sikahy; kdpjdpd; MAs; vjpu;ghu;g;Gf;Fk; ifj;njhiyNgrpg;

ghtidf;Fkpilapyhd  ,izTf; Fzfj;jpd;  mbg;gilapy;  jPu;khd

nkLj;jy; nghUj;jkw;wJ.

(3) x  ,d; mbg;gilapy; khj;jpuk; Y  apy; khw;wk; ,lk;ngwhj re;ju;g;gq;fspd;
NghJ

cjhuzk;:-

 nghUnshd;wpd; tpiy khw;wj;jpd; mbg;gilapy; Nfs;tpapd; msT

khw;wj;jpy; mtjhdk; nrYj;Jk;nghOJ Nfs;tpapd; msT khw;wk;

tpiyapy; kl;Lkd;wp Vida fhuzpfSk; jhf;fj;ij Vw;gLj;Jk;.

 Nkw;fhl;ba re;ju;g;gj;jpy; ,e;j ngUf;fy; jpUg;gy; ,izTf; Fzfj;jpd;

mbg;gilapy; jPu;khdnkLj;jy; nghUj;jkw;wJ.

fzpg;gPl;L kjpg;gPl;L epajpfs;:

tpahghu epWtdnkhd;wpd; gj;jpupif tpw;gid mjpfupf;Fk;NghJ ,dpg;Gg; gz;lq;

fspd; tpw;gidAk; mjpfupf;Fk; vd tpahghu epiya cupikahsu; xUtu;

fUJfpd;whu;. mtu; 7 ehl;fspy; tpw;gid nra;ag;gl;l gj;jpupiffspd;

fpNyhfpuhk;fspd; vz;zpf;ifapid (x) vdTk;> tpw;gid nra;ag;gl;l ,dpg;Gg;

gz;lq;fspd; fpNyh fpuhk; mstpid (y) vdTk; vLj;J gpd;tUk; ngWNgw;wpidg;

ngw;Ws;shu;.

266ix  378iy  2 10136ix  2 21258iy  14292i ix y 

(i) gj;jpupifapd; tpw;gidf;Fk;> ,dpg;Gg; gz;lq;fspd; tpw;gidf;Fkpilapy;

fhzg;gLfpd;w ngUf;fy; jpUg;gy; ,izTf; Fzfj;ijf; fzpf;f.

(ii) tpahghu epiya cupikahsupd; fUj;J  Nkw;fz;l  ngWNgw;wpd;  %yk;

cWjpg;gLj;jg;gLfpd;wjh ,y;iyah vd;gijf;  fhuzq;fSld;  njspT

gLj;Jf.
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Nju;r;rp 4.0: khwpfSf;fpilNa fhzg;gLk; njhlu;Gfis mwpe;J

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 4.4: tupir epiy ,izTf; Fzfj;ij mstpLthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 msT uPjpaw;w khwpfis tupirg;gLj;jpf; fhl;Lthu;.

 tupir epiy ,izTf; Fzfj;ij tpsf;Fthu;.

 tupir epiy ,izTf; Fzfj;ijg; gad;gLj;Jk; re;ju;g;gq;fSf;fhd

cjhuzq;fis toq;Fthu;.

 msT uPjpfsw;w ,U khwpfSf;fpilapyhd tupir epiy ,izTf; Fzfj;

ijf; fzpg;gpLthu;.

 tupir epiy ,izTf; Fzfj;jpd; gz;Gfis tpsf;Fthu;.

 ,izTf; Fzfj;jpd; %yk; ,U khwpfSf;fpilNa fhzg;gLk; cld;ghLfs;

njhlu;ghf tpsf;Fthu;.

 msT uPjpahd khwpfis tupirg;gLj;Jthu;.

 tupirg;gLj;jg;gl;l msT uPjpahd khwpfSf;fpilapyhd cld;ghl;Lj; jd;ik

apidg; guPl;rpg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 tupir epiy ,izTf; Fzfj;ij tpsf;Ftjw;fhf khztu;fisg; gpd;tUk;

nraw;ghl;by; <LgLj;jr; nra;aTk;.

nraw;ghL - 01

 ePq;fs; fw;Fk; gpd;tUk; ghlq;fspy; cq;fsJ tpUg;gpw;fika $Ljyhf

tpUg;Gila ghlj;jpw;F 1 ck;> mLj;J tpUg;Gila ghlj;jpw;F 2 ck; vDk;

tifapy; gpd;tUk; ghlq;fSf;fhf ,yf;fkpLkhW khztu;fSf;F MNyhrid

toq;fTk;.

 fzf;fPL

 nghUspay;

 tzpfg; Gs;sptpgutpay;

 Mq;fpyk;

 GIT (nghJj; jfty; njhopy;El;gk;)

(ftdpf;fTk;:- khztu;fs; fw;Fk; ghlq;fSf;fika Nkw;Fwpg;gplg;gl;l

ghlg; gl;baiy khw;wp mikj;Jf; nfhs;s KbAk;.)

 gpd;tUk; ml;ltiziaf; fUk;gyifapy; Fwpg;gpl;Lf; fhl;b vOkhw;whf

njupT nra;j ,U khztu;fis mioj;J mtu;fspd; ghl tpUg;Gf;fis

,yf;f ml;ltizapy; cs;slf;FkhW MNyhrid toq;fTk;.
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ghlk; 1k; khztd; 2k; khztd;

fzf;fPL

nghUspay;

tzpfg; Gs;sptpgutpay;

Mq;fpyk;

GIT (nghJj; jfty; njhopy;El;gk;)

 ,U khztu;fspdhy; ghlq;fSf;fhf toq;fg;gl;l tpUg;Gf;fspd; ,yf;fkhdJ

mg;ghlj;jpw;fhd tupirg;gLj;jy;fs; vd;wiof;fg;gLk; vd khztu;fSf;F

tpsf;fTk;.

 Ie;J ghlq;fSf;Fkhf ,U khztu;fspd; tupirg;gLj;jy;fspy; njhlu;nghd;W

cs;sjh ,y;iyah vd;gjid tFg;G khztu;fsplk; Nfl;lwpaTk;

 ,t;tupirg;gLj;jy;fSf;fpilNa fhzg;gLk; njhlu;gpid mstPL nra;tjw;

fhff; fPNo tpsf;fg;gLk; tupir epiy ,izTf; Fzfj;ijg; gad;gLj;j

KbAk; vd;gjidf; Fwpg;gpl;Lg; gpd;tUk; #j;jpuj;ij fUk;gyifapy;

Fwpg;gplTk;.

 

2

2

6
1

1
i

k

d
r

n n


 



 ,q;F d  vd;gJ tupir epiyfSf;fpilapyhd tpj;jpahrk; vdTk;> n  vd;gJ

mtjhdpg;Gr; Nrhbfspd; vz;zpf;if vdTk; Fwpg;gplTk;.

 Nky; Fwpg;gplg;gl;l ,U khztu;fspdhy; Nkw;nfhs;sg;gl;l tupir epiyfisg;

gad;gLj;jp tupir epiy ,izTf; Fzf tha;g;ghl;bd; %yk; fzpg;gpLkhW

khztu;fSf;F MNyhrid toq;fTk;.

 ngw;w tpilfSf;fika ,U khztu;fspdJk; tupir epiyfSf;fpilapyhd

njhlu;Gfs; njhlu;ghd fUj;Jf;fis tpsf;Ftjw;fhd re;ju;g;gj;ij khztu;

fSf;F toq;fTk;.

 tzpfj; Jiwapy; tupir epiy ,izTf; Fzfj;ijg; gad;gLj;jf;$ba

re;ju;g;gq;fs; njhlu;ghf khztu;fSld; fye;Jiuahlypy; <LglTk;.

 msT uPjpahd khwpfis tupir epiyg;gLj;jg;gl;L tupir epiy ,izTf;

Fzfj;ijf; fzpg;gpLk; Kiwapidj; njspTgLj;Jtjw;fhfg; gpd;tUk; nraw;

ghl;by; khztu;fis <LgLj;jr; nra;aTk;.

nraw;ghL - 02

 10 khztu;fs; Gs;sptpgutpay;> tuyhW Mfpa ghlq;fSf;fhd guPl;irapd;

NghJ ngw;Wf; nfhs;sg;gl;l Gs;spfs; gpd;tUkhW:

khztu; A B C D E F G H I J

Gs;sptpgutpay; ghlg;

Gs;spfs; 30 50 25 30 60 70 80 65 75 85

tuyhW ghlg; Gs;spfs; 50 60 30 40 70 50 90 60 40 80
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 Gs;sptpgutpay; ghlj;jpy; 10 khztu;fSk; ngw;w Gs;spfspy; $Ljyhd

Gs;spf;F 1 vdTk;> mLj;Jf; $ba Gs;spf;F 2 vd;wthW midj;Jg; Gs;sp

fisAk; tupir epiyg;gLj;jTk;.

 tuyhw;Wg; ghlj;jpy; 10 khztu;fSk; ngw;w Gs;spfspy; $Ljyhd Gs;spf;F

1 IAk;> mLj;Jf; $ba Gs;spf;F 2 khf midj;Jg; Gs;spfisAk; tupir

epiyg;gLj;jTk;.

 mt;tupir epiyg; ngWkhdq;fisg; gad;gLj;jp tha;g;ghl;bd; cjtp nfhz;L

tupir epiy ,izTf; Fzfj;jpidf; fzpg;gpl;L tpgupf;fTk;.

jPu;T - 02

khztu; Gs;sptpgutpay;     tuyhW

Gs;spfs; tupir epiy Gs;spfs;  tupir epiy (R
x
-  R

y
)

 x       R
x

  y       R
y

  2
id

A 30   8.5 50 6.5 4

B 50   7 60 4.5 6.25

C 25 10 30 10 0

D 30   8.5 40 8.5 0

E 60   6 70 3 9

F 70   4 50 6.5 6.25

G 80   2 90 1 1

H 65   5 60 4.5 0.25

I 75   3 40 8.5    30.25

J 85   1 80 2      1

nkhj;jk;         58

tupir epiy ,izTf; Fzfk;  

2

2

6
1

1
i

k

d
r

n n


 



 2

6 58
1

10(10 1)


 



 
348

1
990

 

 1 0.35 

 0.65

FzfkhdJ +  ngWkhdnkhd;iw vLg;gjdhy; Gs;sptpgutpay; ghlj;jpy; jpwik

fhl;ba khztu;fs; tuyhw;Wg; ghlj;jpYk; jpwik fhl;lg;gl;Ls;sijf; fhzf;$ba

jhf ,Uf;fpd;wJ
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 tupir epiyg;gLj;jg;gl;l ngWkhdq;fSf;fpilNa njhlu;gpid tupir epiy

,izTf; Fzfj;jpd; %yk; mstplg;gLk;.

 tupir epiy ,izTf; Fzfj;jpd; %yNk msT uPjpaw;w khwpfSf;fpilap

yhd njhlu;gpid mstplg;gLk;.

 tupir epiy ,izTf; Fzfj;ij  kr

 

2

2

6
1

1
i

k

d
r

n n


 

 %yk; nghUs; $wg;gLk;.

( id  = tupir epiyfSf;fpilapyhd tpyfy;> n = mtjhdpg;Gr; Nrhbfspd;

vz;zpf;if)

 Gj;jpf;$u;ik> Neu;ik> moF> tbtikg;G Nghd;w gz;G uPjpahd khwpfSf;

fpilNa fhzg;gLk; njhlu;gpid mstpLtjw;F tupir epiy ,izTf;

Fzfk; gad;gLj;jg;gLk;.

 tzpfj;Jiwapy; jPu;khdq;fis Nkw;nfhs;Sk; nghOJ tupir epiy ,izTf;

Fzfj;ijg; gad;gLj;jpj; jPu;khdk; vLf;ff;$ba re;ju;g;gq;fSf;fhd cjhuzq;

fs; rpy fPNo jug;gl;Ls;sJ.

 nghUnshd;W njhlu;ghf rpd;dg; ngau;fs; mbg;gilapy; nghUnshd;W

njhlu;ghf Efu;thsu;fs; fhl;Lk; kdg;ghq;FfSf;fpilapyhd rkkhd

epiyikfs; fhzg;gLfpd;wjh vd;gjid mwptjw;F

 eLtu;fspdhy; toq;fg;gLk; jPu;Tfs; njhlu;ghf gy;NtW epahakhd jPu;Tfs;

,lk;ngw;Ws;sjh vd;gjid epajpfspd; mbg;gilapy;  mwpe;J nfhs;s

KbAk;.

 gapw;rp ngWk; mjpfhupnahUtu;> gapw;rp ngw;w mjpfhupnahUtu; ngw;w

mDgtq;fspd; mstpw;Fg; ngw;Wf; nfhs;sg;gl;Ls;sjh vd;gjid mwpe;J

nfhs;tjw;Fk; ,t;tpizTf; Fzfj;ijg; gad;gLj;j KbAk;.

 tupir epiy ,izTf; Fzfk; gpd;tUk; gz;Gfisf; nfhz;bUf;Fk;.

 tupir epiyfSf;fpilapy; fhzg;gLk; Vfgupkhdj; njhlu;G Rl;bf; fhl;lg;

gLk;.

 tupir epiyfs; KOikahf cld;ghL nfhz;ljhf ,Ug;gpd; Fzf

khdJ +1 MfTk; tupir epiyfs; KOikf;F vjpuhd jd;ik nfhz;ljhf

,Ug;gpd; FzfkhdJ -1 MfTk; ,Uf;Fk;.

 tupir epiy ,izTf; Fzfk; +1 my;yJ -1 my;yJ mtw;wpw;fpil

apyhd ngWkhdj;ijf; nfhz;bUf;f KbAk;.

 ,U khwpfspd; tupir epiy kl;Lk; toq;fg;gl;Ls;s re;ju;g;gq;fspd; NghJ

mk;khwpfs; ,uz;bw;fpilapy; fhzg;gLk; njhlu;gpid mstplf;$ba xNunahU

Kiwahf ,Ug;gJ tupir epiy ,izTf; Fzff; fzpg;gpLtjhFk;.

 mtjhdpg;Gg; ngWkhdr; Nrhb 30 I tplf; $ba re;ju;g;gq;fspy; kl;Lkd;wp

,U khwpfspy; mtjhdk; nrYj;jf;$ba midj;Jj; jfty;fisAk; gad;gLj;

jg;glhj re;ju;g;gq;fspYk; kw;Wk; juTfs; $l;lkhf;fg;gl;l kPbwd; guk;gnyhd;

whf toq;fg;gl;Ls;sNghJk; khwpfSf;fpilapyhd njhlu;gpidf; fzpg;gpLtjw;

fhf tupir epiy ,izTf; Fzfj;ijg; gad;gLj;JtJ eilKiwr;

rhj;jpakw;wJ.
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fzpg;gPl;L kjpg;gPl;L epajpfs;:

A, B, C, D, E, F  vDk; tpahghur; rpd;dj;jpd; fPo; cw;gj;jp nra;ag;gLk; njhiyf;

fhl;rpg; ngl;bfSf;fhf ,U Efu;thsu;fs; %yk; Nkw;nfhs;sg;gl;l tupir

epiyg;gLj;jy;fs; gpd;tUkhW ,Ue;jJ.

rpd;dj;jpd; ngau;

tupir epiyg;gLj;jy; A B C D E F

KjyhtJ Efu;thsu;      3 5 4 2 1 6

,uz;lhtJ Efu;thsu; 4 5 3 1 2 6

,U Efu;thsu;fspd; tupir epiyg;ghl;bw;fpilNa Vfgupkhzj; njhlu;nghd;W

cs;sjh vd;gjid Fwpj;j Fzfj;ijg; gad;gLj;jp tpsf;fTk;.
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Nju;r;rp 4.0: khwpfSf;fpilNa fhzg;gLk; njhlu;Gfis mwpe;J

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 4.5: gpw;nryT vz;zf;fUtpid mwpe;J nfhs;thu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 epajpAldhd khjpup xd;wpw;Fk;> mDgt uPjpahd khjpup xd;wpw;Fkpilapyhd

NtWghLfis tpsf;Fthu;.

 RahjPd khwpf;F xj;jjhf rhu;e;j khwpfis rkd;ghl;bd; (khjpupnahd;W)

cjtpAld; ntspg;gLj;Jthu;.

 gpw;nryT vd;gij tpsf;Fthu;.

 vspa gpw;nrytpidAk;> gy;kbg; gpw;nryTf;Fkpilapyhd NtWghLfis

xg;gpLthu;.

 vspa gpw;nrytpidAk;> gy;kbg; gpw;nrytpidAk; gad;gLj;Jk; re;ju;g;gq;

fSf;fhd cjhuzq;fis Kd;itg;ghu;.

 Fbg; gpw;nryT khjpupia vOjpf; fhl;Lthu;.

 Fbg; gpw;nryT khjpupapd; khwpiaAk; Fzfj;ijAk;> tOf;fisAk; mwpe;J

nfhs;thu;.

 kjpg;gplg;gl;l gpw;nryT khjpupapid vOjpf; fhl;Lthu;.

 kjpg;gplg;gl;l gpw;nryT khjpupapd; khwpfisAk; Fzfj;ijAk; mwpe;J

nfhs;thu;.

 gpw;nrytpd; ed;ikfis tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 njhlu;Gila khwpfs; rpytw;iw khztu;fSf;F toq;fp fPo;f;fhZk; tif

apy; fye;Jiuahlypy; <Lglr; nra;aTk;.

cjhuzk;:-

 VjhtJ gz;lnkhd;wpd; tpiy kl;lj;jpy; khw;wKk;> mg;gz;lj;jpw;Fs;s

Nfs;tpAk;

 gz;lnkhd;wpd; Nfs;tpapy; gy;NtW fhuzpfs; jhf;fj;ijNaw;gLj;Jk;.

 ftdj;jpy; nfhs;sg;gLk; nghUspd; tpiy - P
x

 Efu;Nthdpd; Rit - T

 Efu;Nthdpd; tUkhdk; - Y

 vjpu;fhyj;jpy; mg;nghUspd; tpiy khw;wkilaf;$ba Mw;wy; - E
x

vdf; ftdj;jpy; nfhz;lhy;>

Nfs;tpj; njhif Qd MftpUg;gpd;>

Nfs;tpj; njhopw;ghL Qd = f(P ,T,Y, E )x x  vdr; Rl;bf; fhl;lTk;.
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 kiotPo;r;rpapd; msTfSk;> ney; mWtilapd; msTfSk;.

 ney; mWtilapy; gpd;tUk; fhuzpfs; jhf;fj;ijNaw;gLj;Jk;.

 kiotPo;r;rp (R)

 gapupd; jd;ik (C)

 cug;ghtid (F)

 kz; (S)

ney; mWtil H Mapd;>

cupa njhopw;ghL H = f (R, C, F, S)  vd;gijr; Rl;bf; fhl;lTk;.

 epWtdnkhd;wpw;F Vw;gLfpd;w tpsk;gur; nryTk;> tpw;gid tUkhdKk;

 tzpf epWtdnkhd;wpd; tpw;gid tUkhdj;jpy; gpd;tUk; tplaq;fs; jhf;fk;

nrYj;Jfpd;wd.

 tpsk;gur; nryT (A)

 gz;lj;jpd; tpiy (P
x
)

 Rit (T)

tpw;gid tUkhdk; Y Mapd;>

tUkhdj; njhopw;ghL xY = f (A, P , T)  vdr; Rl;bf; fhl;lTk;.

 rhu;e;j khwpfisj; jPu;khdpg;gjpy; mJ xU RahjPdkhd (rhuhj) khwp kl;Lk;

vd;w tifapy; jhf;fj;ij Vw;gLj;Jfpd;w re;ju;g;gq;fs; fhzg;gLfpd;wd

vdTk;> mt;thwhd re;ju;g;gq;fs;  kpff; FiwT vdTk; njspTgLj;jTk;.

 eilKiwapy; rhu;e;j khwpfisj; jPu;khdpg;gjd; kPJ xd;Wf;F Nkw;gl;l

vz;zpf;if RahjPdkhd khwpfs; jhf;fj;ij Vw;gLj;Jfpd;w re;ju;g;gq;fs;

Nkw;Fwpg;gpl;lthW fhzg;gLfpd;wd vd;gijr; Rl;bf; fhl;lTk;.

 khztu;fisg; nghUj;jkhdkhW FOf;fshfg; gpupj;J gpd;tUk; nraw;ghl;by;

<LgLj;jTk;.

nraw;ghL - 01

(i)  Copau; rk;gsk; w vdTk;>

 Copau;fspd; mDgtk; T vdTk;>

 Copau;fspd; fy;tp kl;lk; E vdTk; ftdj;jpy; vLf;fTk;.

(ii)  khztu;fspd; cauk; H vdTk;>

 khztu;fspd; epiw W vdTk;>

 Mz; ngz; S vdTk; ftdj;jpy; vLf;fTk;.

(iii)  ,ae;jpunkhd;W cw;gj;jp nra;Ak; gz;lq;fspd; msT Q  vdTk;>

 ,ae;jpuk; ,af;fg;gLfpd;w Neuk; T  vdTk; ftdj;jpy; vLf;fTk;.

 Nkw;Fwpg;gpl;l xt;nthU re;ju;g;gj;jpw;Fk; nghUj;jkhd njhopw;ghl;Lj; njhlu;

gpid rkd;ghl;bd; %yk; my;yJ #j;jpunkhd;wpd; %yk; fhl;lTk;.

 xt;nthU re;ju;g;gj;jpYk; khwpfSf;fpilapy; fhzg;gLtJ epajp uPjpahd

njhlu;gh mDgt uPjpahd njhlu;gh vd;gijj; njspTgLj;Jf.
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 njhlu;Gila khwpfs; rpy fhzg;gLk; re;ju;g;gnkhd;wpy; ftdj;jpy; nfhs;sg;

gLfpd;w RahjPdkhd khwp (x) jtpu;e;j Vida RahjPdkhd khwpfs;

epiyahdjhf fhzg;gLfpd;wJ vdf; fUjg;gLkhapd;> ftdj;jpy; nfhs;sg;

gLfpd;w RahjPdkhd khwpf;F (x) Vw;Gilajhf rhu;e;j khwp (y) apd;

elj;ij> ( )y f x U   vdf; Fwpg;gplg;gLk; vd;gijj; njspTgLj;jTk;.

 njhlu;Gila khwpfs; ,uz;L my;yJ gytw;wpw;fpilapy; fhzg;gLfpd;w

njhlu;gpid vspa Nfhl;L uPjpahd khjpup my;yJ tiua Nfhl;L  khjpup

nahd;whf ,Uf;f KbAk; vd;gij tpsf;Ftjw;F gpd;tUk; nraw;ghl;by;

<LgLj;jTk;.

nraw;ghL - 02

gpd;tUk; rkd;ghl;bid khztu;fSf;F toq;fTk;.

(i) Qd = 10 - 2p

Qd = Nfs;tpapd; msT

p    = tpiy

(ii) Qs = -50 + 5p

Qs = toq;fypd; msT

p    = tpiy

(iii) 2( 20)y x 

y = ruhrup cw;gj;jpf; fpuak;

x = cw;gj;jp nra;ag;gLk; myFfspd; vz;zpf;if

NkNy Fwpg;gpl;l xt;nthU re;ju;g;gq;fSf;FNkw;g gpd;tUk; ml;ltiziag;

g+uzg;gLj;Jf.

(i)   p 2p 10 - 2p Qd

  2

  6

  8

10

14

(ii)   p 5p -50 + 5p Qs

  2

  6

  8

10

14
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(iii)   x (x-20)     (x-20)2        y

  100

  120

  150

  165

  175

  200

 fpilar;rpid RahjPdkhd khwpahfTk; epiyf;Fj;J mr;rpid rhu;e;j khwpahf

Tk; nfhz;L ml;ltizapy; Fwpg;gplg;gl;l juTfspd; mbg;gilapy; tiu

glj;jpidj; jahupf;f.

 cau; ju kl;lj;jpy; vspa Nfhl;Lj; njhlu;G khj;jpuk; ftdj;jpy; nfhs;sg;gLk;

vd;gijr; Rl;bf; fhl;lTk;.

 gpw;nryT vd;why; vd;d vd;gij khztu;fSf;F tpsf;fTk;.

 gpw;nrytpid ,U gFjpfshfg; gpupf;f KbAk; vdTk;> vspa gpw;nryT>

mJ gad;gLj;jg;gLfpd;w re;ju;g;gk;> gy;kbg; gpw;nryT kw;Wk; mJ gad;

gLj;jg;gLfpd;w re;ju;g;gk; vd;gtw;iwj; njspTgLj;jTk;.

 Fbapd; jfty;fSf;Nfw;g ,U khwpfSf;fpilapyhd fzpj uPjpahd

njhlu;gpid gpw;nryT khjpupnahd;wpd; %yk; fhl;l KbAk; vdTk;> mJ

Jzpjw; Fb gpw;nryT khjpup vdTk;> mJ eilKiwf;F nghUj;jkw;wJ

vd;gjdhy; khjpupnahd;wpd; cjtpAld; gpw;nryT khjpupapidf; fl;bnaOg;g

KbAk; vdTk; mJ epajpg; gpw;nryT khjpup vdTk; khztu;fSf;Fj;

njspTgLj;jTk;.

 gpw;nryT Nfhl;bidr; rPuikg;gjd; ed;ikfis khztu;fSld; fye;Jiu

ahlTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 njhlu;Gila ,U khwpfs; khj;jpuk; fhzg;gLfpd;w re;ju;g;gnkhd;wpy; RahjPd

khd khwpfSf;Fr; Rkj;jg;gLfpd;w ngWkjpfSf;F ,izthf rhu;e;j khwpfspd;

ngWkjpahdJ KOikahfj; jPu;khdpf;fg;gLkhapd; mt;thwhd njhlu;G epajpg;

Aldhd njhlu;nghd;W vdf; Fwpg;gplg;gLk;.

 rpy njhlu;Gila khwpfs; fhzg;gLk; re;ju;g;gnkhd;wpy; rhu;e;j khwp khw;w

kiltjpy; jhf;fj;ij Vw;gLj;Jk; rhuhj khwpfs; gy fhzg;gLkhapd;

mt;thwhd njhlu;nghd;W mDkhdj; njhlu;nghd;W vdf; fUjg;gLk;.

 njhlu;Gila khwpfs; gy fhzg;gLfpd;w re;ju;g;gnkhd;wpy; Vida fhuzpfs;

epiyahdjhff; fhzg;gLfpd;wJ vdf; nfhz;L RahjPd khwpnahd;Wf;F

Vw;Gilajhf rhu;e;j khwpapd; elj;ijapid khjpupnahd;wpd; %yk; fhl;l

KbAk;.
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 mJ vspa Nfhl;L uPjpahd khjpup xd;whfNth my;yJ tisNfhl;L

khjpupnahd;whfNth fhzg;glyhk;.

cjhuzk;:- gz;lnkhd;wpd; Nfs;tp (Qd) njhlu;gpy;

ftdj;jpy; nfhs;sg;gLfpd;w gz;lj;jpd; tpiy (P
x
)> Efu;Nthd;

tUkhdk; (y)>  Efu;Nthdpd; Rit (T)>  Vida nghUl;fspd;

tpiy (P
y
)  vd;gd jhf;fk; nrYj;Jkhapd;>

x = (P , , , )yQd f y T P  MFk;.

 ,q;F ftdj;jpy; nfhs;sg;gLfpd;w gz;lj;jpd; tpiy jtpu;e;j Vida fhuzpfs;

epiyahditahff; fhzg;gLfpd;wd vdf; fUJNfhshff; nfhs;sg;gLkhapd;>

ftdj;jpy; nfhs;sg;gLfpd;w gz;lj;jpd; tpiyf;Nfw;g Nfs;tpapd; msT

NtWgLtij gpd;tUk; khjpupnahd;wpd; %yk; fhl;l KbAk;.

( ) ( , , )x yQd f P y T P 

 ,q;F tpiy jtpu;e;j Vida fhuzpfs; rfyJk; (y, T, Py) u  vdf; fUjg;gL

khapd; njhopw;ghL gpd;tUkhW fpilf;fg; ngWk;.

UPxfQd  )(

 njhlu;ghd khwpfs; 2 my;yJ gytw;wpw;fpilNa fhzg;gLfpd;w njhlu;gpid

fzpj uPjpapyhd rkd;ghl;bd; %yk; ntspapLtJ gpw;nryT vdg;gLk;. mjid

,U gFjpfshfg; gpupf;f KbAk;.

 vspa gpw;nryT

 gy;kbg; gpw;nryT

 njhlu;Gila khwpfs; ,uz;Lf;fpilapy; fhzg;gLfpd;w njhlu;gpid fzpj

uPjpapyhd rkd;ghl;bd; %yk; ntspapLtJ vspa gpw;nryT vdg;gLk;.

 vspa gpw;nryT gad;gLj;jg;gLfpd;w re;ju;g;gq;fSf;fhd cjhuzq;fs;

gpd;tUkhW:

 thfdq;fspd; MAw;fhyj;jpw;Fk;> guhkupg;Gf; fpuaj;jpw;Fkpilapyhd njhlu;

gpidf; fhl;Ljy;.

 Copau;fspd; mDgtj;jpw;Fk; rk;gs kl;lj;jpw;Fkpilapyhd njhlu;gpidf;

fhl;Ltjw;F

 Copau;fspd;  fy;tp  kl;lj;jpw;Fk;  mtu;fsJ  rk;gsj;jpw;Fkpilapyhd

njhlu;igf; fhl;Ltjw;F

 tzpf epWtdnkhd;wpd; tpsk;gur; nryTf;Fk; tpw;gid tUkhdj;jpw;Fkpil

apyhd njhlu;gpidf; fhl;Ltjw;F

 njhlu;Gila khwp 2 I tplf; $ba vz;zpf;iff;Fkpilapy; fhzg;gLfpd;w

njhlu;gpid fzpj uPjpahd rkd;ghl;bd; %yk; ntspapLtJ gy;kbg; gpw;nryT

vdg;gLk;.

 gy;kbg; gpw;nryT gad;gLj;jg;gLfpd;w re;ju;g;gq;fSf;fhd cjhuzq;fspy;

rpy gpd;tUkhW:

 Efu;Tf;fhd nryT> tUkhdk;> FLk;gj;jpd; gUkd;> gof;ftof;fq;fs;>

vjpu;ghu;g;Gf;fs; vd;gtw;Wf;fpilapy; fhzg;gLfpd;w njhlu;gpidf; fhl;L

tjw;F
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 thfdq;fspd; guhkupg;Gr; nryT> thfdq;fspd; MAw;fhyk;> thfdj;jpd;

tif> gad;gLj;jg;gLfpd;w jd;ik vd;gtw;Wf;fpilapyhd njhlu;gpidf;

fhl;Ltjw;F

 gz;lnkhd;wpw;fhd Nfs;tp> mg;gz;lj;jpd; tpiy> Efu;Nthdpd; tUkhdk;>

Rit> vjpu;fhy tpiykl;lk; vd;gd njhlu;gpyhd fhuzpfSf;fpilapyhd

njhlu;G.

 njhlu;Gila khwpfs; 2 f;fpilayhd fzpj uPjpahd njhlu;gpidg; gpd;tUk;

Kiwapy; gpw;nryT khjpupapD}lhff; fhl;lyhk;.

(i) Fbg; gpw;nryT khjpup

0 1y x u   

y - ,dhy; fhl;lg;gLtJ rhu;e;j khwpahFk;.

x - ,dhy; fhl;lg;gLtJ RahjPd khwpahFk;.

0 - vspa Nfhl;bd; me;jk; (Kid) gFjpahFk;. mjhtJ x = 0 Mf

,Uf;Fk;NghJ y  apd; ngWkhdkhFk;.

1 - vspa Neu;Nfhl;bd; rupT (rupT)

u - tOthFk;.

ngUk;ghYk; eilKiw  uPjpahd  re;ju;g;gq;fspy; x, y  khwpfSf;

fpilapy; vspa Neu;Nfhl;Lj; njhlu;nghd;W  fhzg;gLtjpy;iy.

vspa  Neu;Nfhl;Lj;  njhlu;gpidf;  fhl;Lk;NghJ  tOnthd;W

cUthFk;.

(ii) kjpg;gplg;gl;l gpw;nryT khjpup

khjpupfspD}lhfj; juTfisg; ngw;W jahupf;fg;gLfpd;w kjpg;gplg;gl;l

gpw;nryT khjpup gpd;tUkhW fhzg;gLk;.

0 1
ˆ ˆŷ x  

ŷ - vd;gJ kjpg;gplg;gl;l gpw;nryT khwpahFk;.

0̂ - vd;gJ kjpg;gplg;gl;l gpw;nryTf; Nfhl;bd; me;jg; (Kidg;)

gFjpahFk;.

1̂ - vd;gJ kjpg;gplg;gl;l gpw;nryTf; Nfhl;bd; rupT  vdg;gLfpd;w

tisT  mjhtJ RahjPdkhd khwpapd; khw;wj;jpw;Nfw;g rhu;e;j

khwpapy; Vw;gLfpd;w khw;wk;.

x - RahjPdkhd khwp.

 gpw;nryTf; Nfhnlhd;iwr; rPuhf;Ftjd; ed;ikfis gpd;tUkhW fhl;lyhk;.

 khwpfSf;fpilapy; fhzg;gLfpd;w Neu;Nfhl;L uPjpahd njhlu;gpd; jd;ik

apid mwpe;J nfhs;s Kbjy;. (Neu;j; njhlu;gh> vjpuhd njhlu;gh vd)

 jfty; mwpe;j khwpfspD}lhf mjDld; njhlu;Gila Vida khwpnahd;

wpd; ngWkjpapid kjpg;gpl (vjpu;T $wy;) KbAkhapUj;jy;.
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Nju;r;rp 4.0: khwpfSf;fpilNa fhzg;gLk; njhlu;Gfis mwpe;J

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 4.6: vspa gpw;nryTf; Nfhnlhd;iwr; rPuikg;gjw;Fr;

RahjPdf; if Kiwiag; gad;gLj;Jthu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 RahjPdf; if Kiwia mwpKfg;gLj;Jthu;.

 RahjPdf; if Kiwf;fika gpw;nryTf; Nfhnlhd;iwr; rPuikg;ghu;.

 toq;fg;gl;l juTfSf;fhd rpjwy; Gs;sp tiunghd;iw tiue;J mjD}lhfg;

gpw;nryTf; Nfhnlhd;iw tiuthu;.

 RahjPdf; if Kiwapy; gpw;nryTf; Nfhnlhd;iwg; ngWtjdhy; fpilf;Fk;

mD$yq;fs;> gpujp$yq;fisr; Rl;bf; fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 khztu;fisg; gpd;tUk; nraw;ghl;by; <Lglr; nra;aTk;.

tzpf epWtdnkhd;wpy; fle;j 10 tUlq;fspy; tpsk;gur; nryTfSk; tpw;gid

tUkhdq;fSk; &gh kpy;ypadpy; fPNo jug;gl;Ls;sJ.

tpsk;gur; nryTfs; 10 18 15 20 30 30 35 40 50 43

(&gh kpy;ypadpy;)

tpw;gid tUkhdq;fs; 10 15 18 22 20 30 32 30 35 33

(&gh kpy;ypadpy;)

 Nkw;fhl;ba juTfisg; gad;gLj;jp rpjwy; Gs;sp tiuig tiutjw;F

MNyhrid toq;fTk;.

 tiugpy; rfy Gs;spfSf;Fk; kpfTk; nghUj;jkhditfSf;F kpfTk; neUf;fk;

nfhz;bUf;FkhW vspa Nfhnlhd;iw tiutjw;F MNyhrid toq;fTk;.

 mjhtJ rpjwy; Gs;sp tiugpy; ,ad;wstpy; Gs;spfs; rkkhd vz;zpf;ifia

vspa Neu;Nfhl;bd; ,U gf;fq;fspTk; mz;kpj;jpUf;ff;$ba tifapy; vspa

Neu;Nfhnlhd;iw khztu;fSf;F tiutjw;F MNyhrid toq;fTk;.

 fzpj uPjpahd mbg;gilnahd;wpd;wp kpf ,yFthff; fl;bnaOg;gf;$ba

,t;thwhd gpw;nryTf; Nfhl;il RahjPdf; if Kiw vdf; fUjg;gLk;

vd;gijr; Rl;bf; fhl;lTk;.

 mNjNghd;W xt;nthU khztu;fSk; jj;jkJ tpUg;gpw;fika mikf;fg;gl;l

gy;NtW NfhLfs; mNdfkhf NtWgl;l vspa NfhLfshFk; vd;gjidr;

Rl;bf; fhl;lTk;.

 vjpu;tUk; tUlj;jpd; tpsk;gur; nryT &gh 550 000 Mf ,Ug;gpd; vjpu;tUk;

tUlj;jpd; tpw;gid tUkhdk; vt;tsT?
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 tpUg;gj;jpdbg;gilapy; tiuag;gl;l vspa Nfhl;bd; fhuzkhf xt;nthU

khztu;fSf;Fk; fpilf;fg; ngw;w tpw;gid tUkhdq;fspd; ngWkhdq;fSk;

NtWgl;l ngWkhdq;fisf; nfhz;bUf;Fk; vd;gijr; Rl;bf; fhl;lTk;.

 kpf tpiuthfg; gpw;nryTf; Nfhnlhd;wpd; Njit Vw;gLk; re;ju;g;gj;jpy; RahjPdf;

if Kiw kpf Kf;fpakhdJ vdTk;> khwpr; Nrhbfspd; ,izTf; Fzfj;ij

mwpe;J nfhs;tjw;F ,yFthf ,Ug;gJ ,jd; mD$yq;fshFk; vd;gijj;

njspTgLj;jTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 toq;fg;gl;l khwpfSf;Fupa mtjhdpg;Gr; Nrhbia nghUj;jkhdthW

jsnkhd;wpy; milahskplg;gl;L mjpy; rfy Gs;spfSf;Fk; kpfTk;

nghUj;jkhdthW kpf mz;kpj;J ,Uf;ff;$bajhf vspa Neu; Nfhnlhd;iw

tiujy; RahjPdf; ifKiwf;Fg; gpw;nryTf; NfhL rPuikj;jy; vdg;gLk;.

 ,q;F ,ad;wstpy; Gs;spfs; rkkhd vz;zpf;iffs; vspa Neu;Nfhl;bw;F

,Ugf;fkhfTk; mikaf;$bathW Nfhnlhd;iw cUthf;Fjy; nghUj;jkhdJ.

RahjPd if Kiwapd; mD$yq;fs;:

 khwhr; Nrhbapd; ,izTf; Fzfj;ij mwpe;J nfhs;s KbAk;.

 fzpj uPjpahd gpuNahfq;fisg; gad;gLj;jhJ cUthf;f KbAk;.

 kpf ,yFthff; Nfhl;ilg; ngw;Wf; nfhs;s KbAk;.

RahjPdf; if Kiwapd; gpujp$yq;fs;:

 jdJ tpUg;gj;jpdbg;gilapy; epu;khzpf;fg;gLtjdhy; jdp egu; tpUg;gj;jp

idf; nfhz;l Nfhnlhd;whf ,Uj;jy;.

 fzpj uPjpahd mbg;gilnahd;W ,Ug;gjdhy; vjpu;T $wy; rupahd jd;ik

iag; gpujpgypf;fhJ.
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Nju;r;rp 4.0: khwpfSf;fpilNa fhzg;gLk; njhlu;Gfis mwpe;J

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 4.7: vspa gpw;nryTf; Nfhnlhd;iwr; rPuikg;gjw;F ,opT

tu;f;f Kiwiag; gad;gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 ,opT tu;f;f Kiwia mwpKfg;gLj;Jthu;.

 toq;fg;gl;l juTfSf;F ,opT tu;f;f Kiwapd; %yk; gpw;nryTf; Nfhl;bw;

Fupa rkd;ghl;ilg; ngw;Wf; nfhs;thu;.

 gpw;nryTf; Fzfj;ij tpsf;Fthu;.

 ,opT tu;f;fg; gpw;nryTr; rkd;ghl;ilg; gad;gLj;jp RahjPd khwpfSf;Nfw;g

rhu;e;j khwpfis kjpg;gpLthu;.

 ,opT tu;f;f KiwapD}lhfg; gpw;nryTf; Nfhnlhd;iwr; rPuikg;Gr; nra;tjd;

%yk; fpilf;Fk; mD$yq;fs;> gpujp$yq;fisr; Rl;bf; fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jr; nra;aTk;.

nraw;ghL - 01

 gpd;tUk; juTj; njhFjpia khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

X 2 3 5 6   8   9

Y 6 5 7 8 12 11

 Nkw;Fwpg;gplg;gl;l juTfisr; rpjwy; tiuglj;jpy; Fwpj;Jf; fhl;lTk;.

 rpjwy; Gs;sp tiugpd; kPJ cq;fsJ tpUg;gpdbg;gilapy; nghUj;jkhd

vspa Nfhnlhd;iw mikf;f.Tk;.

 mf;Nfhl;bypUe;J rpjwy; Gs;sp tiugpy; xt;nthU Gs;spfspYk; ,Uf;Fk;

tpyfy;fisg; (epiyf;Fj;Jj; J}uk;) ngw;Wf; nfhs;sTk;.

 me;epiyf;Fj;Jj; J}uq;fspd; $l;Lj;njhifiag; ngw;Wf; nfhs;sTk;.

 me;epiyf;Fj;Jj; J}uq;fspd;  gug;Gf;fsJ  $l;Lj;njhifiag;  ngw;Wf;

nfhs;sTk;.

 Nkw;fhl;ba nraw;ghl;bw;fika gpd;tUk;  tplaq;fs; ntspg;gLj;jg;gLkhW

fye;Jiuahlnyhd;wpy; <LglTk;.

 nraw;ghl;L uPjpahf njhlu;Gila khwpfis tiuglj;jpw;Fl;gLj;Jk; nghOJ

vspa Nfhnlhd;whf miktJ kpf mUifahdjhfNt ,Uf;fpd;wJ.

 juTj;  njhFjpnahd;wpw;Fg;  nghUe;jf;$bathW  vspa  Nfhnlhd;iw

mikf;Fk; nghOJ tpyfy;fs; ,lk;ngWk;.

 ,t;tpyfy;fis ,U Kiwfspy; fzpg;gpl KbAk;.

 X  ia epiyahf itf;fg;gl;L Y apy; khw;wk; nra;Ak; nghOJ tpyfy;fs;

epiyf;Fj;jhf Vw;gLk;.

 Y  ia epiyahf itf;fg;gl;L X  ,y; khw;wk; nra;Ak; nghOJ mt;tpyfy;

fpilahf Vw;gLk;.



167

 mt;tpyfy;fis tO (u) vd;wiof;fg;gLk;

 0ui   MFk; vdj; njspTgLj;jTk;.

 2
iu  iaf; fzpg;gpLtjd; %yk; khwy;fisf; fzpg;gpl KbAk; vdj;

njspTgLj;jTk;.

 khwy;fs; FiwtilAkhW njupT nra;Ak; vspa NfhNl juTj; njhFjpf;F

kpfTk; nghUj;jkhdjhf vspa Nfhnlhd;whFk; vd;gij tpsf;fTk;.

 khwy;fisf; Fiwj;Jf; nfhs;tjw;fhf fzpjj;jpy; tiff;nfO fhz;

Kiw gad;gLj;jg;gLk;.

 ,opT tu;f;f Kiwapdbg;gilapy; Vw;glf;$ba khwy;fs; ,opthFkhW

vspa Nfhnlhd;iw rPuikj;jy; ,lk;ngWk; vd;gij cWjpg;gLj;jTk;.

nraw;ghL - 02

 Nkw;fhl;ba nraw;ghL xd;wpw;fhf toq;fpa juTj; njhFjpapD}lhfg; gpd;tUk;

nraw;ghl;by; khztu;fis <LgLj;jr; nra;aTk;.

x    y xy x2

2   6

3  5

5   7

6   8

8 12

9 11

   x   y 

(i) X  ngWkhd epuypd; $l;Lj;njhifiag; ngw;Wf; nfhs;sTk; ( )x .

(ii) Y  ngWkhd epuypd; $l;Lj;njhifiag; ngw;Wf; nfhs;sTk;.

(iii) X, Y  Mfpa ngWkhdq;fisg; ngUf;Ftjd; %yk; fpilf;Fk; X, Y ngWkhd

epuypd; $l;Lj;njhifiag; ngw;Wf; nfhs;sTk; ( )xy .

(iv) X  ngWkhdq;fis tu;f;fg;gLj;jpf; fpilf;Fk; ngWkhd epuypd; $l;Lj;

njhifiag; ngw;Wf; nfhs;sTk; 2( )x

(v) gpd;tUk; rkd;ghl;Lr; NrhbfSf;F mj;juTfisg; gpujpaPL nra;aTk;.

0 1

2
0

ˆ ˆ  ....................... (1)

ˆ ˆ  ................. (2)

y n x

xy x x

 

 

   

    

n vd;gJ mtjhdpg;Gj; jutpd; vz;zpf;ifahFk;.

(vi) mt;nthj;jr; rkd;ghl;Lj; njhFjpapidj; jPu;f;Fk; nghOJ> 
0 1

ˆ ˆ,     vd;gtw;

wpd; ngWkhdq;fisg; ngw;Wf; nfhs;sTk;.

(vii) mt;thW ngw;Wf; nfhs;sg;gl;l ngWkhdq;fis rkd;ghl;bd; 
0 1

ˆ ˆ,     vd;gtw;

wpy; gpujpaPL nra;aTk;.

0 1
ˆ ˆˆ     =          +    y x 
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nraw;ghL - 02 - jPu;T

 x   y       xy      x2

2   6 12   4

3   5 15   9

5   7 35 25

6   8 48 36

8 12 96 64

9 11 99 81

   33 49    305    219

 33x   MfTk;> 49y   MfTk;> 305xy   MfTk;>  2 219x   MfTk;

n= 6  MfTk; fhzg;gLk;.

rkd;ghl;Lj; njhFjpapy; juTfisg; gpujpaPL nra;Ak; nghOJ gpd;tUkhW

mikAk;.

0 1
ˆ49 6 33    ...................... (1)

0 1
ˆ305 33 219    ................ (2)

rkd;ghl;Lj; njhFjpiaj; jPu;f;Fk; nghOJ gpd;tUkhW 
0 1

ˆ ˆ,     vd;gtw;wpw;fhd

ngWkhdk; fpilf;fg; ngWk;.

(1) 33  
0 1

ˆ ˆ1617 198 1089     ............. (3)

(2) 6  
0 1

ˆ ˆ1830 198 1314     ............. (4)

(4) - (3)  213       
1

ˆ225

   
1

ˆ 0.95 

1
ˆ 0.95   ia (1) ,y; gpujpapLk; nghOJ>

0
ˆ49 6 31.35 

0
ˆ49 31.35 6 

0
ˆ6 17.65 

0

17.65ˆ
6

 

0
ˆ 2.94 

ˆ 2.94 0.95y x 
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 RahjPdf; if Kiwapy; toq;fg;gl;Ls;s juTj; njhFjpnahd;wpw;F vspa

Nfhnlhd;iw gy;NtW msTfspyhd tiffspy; tiua KbAk;. rpwe;j

Kiwapy; juTj; njhFjpf;Fg; nghUe;jf;$bathW gpujpepjpj;Jtg;gLj;jf;$ba

jhd vspa Nfhnlhd;iw mwpe;J nfhs;tjw;fhf vspa Nfhl;bypUe;J rpjwy;

Gs;sp tiugpy; xt;nthU Gs;spf;Fkpilapy; fhzg;gLk; tpyfy;fspd;

tu;f;fq;fsJ $l;Lj;njhif ,opthFkhW vspa Nfhnlhd;iwj; njupT nra;Ak;

KiwNa ,opT tu;f;f KiwahFk;.

 ,opT tu;f;f Kiwf;fika toq;fg;gl;l juTj; njhFjpnahd;wpw;fhd gpw;nryTr;

rkd;ghl;ilg; gpd;tUkhW ngw;Wf; nfhs;s KbAk;.

x, y  Mfpa khwpfSf;fpilNa vspa Nfhl;L uPjpahd njhlu;nghd;W mNdf

khff; fhzg;glhikapdhy;  mtw;wpw;fpilapyhd  njhlu;ig 
0 1

ˆ ˆ  =  + y x 

Nghd;w rkd;ghnlhd;wpd; mbg;gilapy; ntspg;gLj;jpf; fhl;l KbahJ.

 vdNt ,U khwpfSf;fpilNa fhzg;gLk; njhlu;gpid fzpj uPjpahff;

fhl;Ltjw;F u  vDk; tOg;gjk; gad;gLj;jg;gLtJ kpfTk; epahakhdjhFk;.

,jw;fika x, y  vd;gtw;wpw;fpilNaahd njhlu;gpid 0 1 y x u   

vdf; fhl;l KbAk;.

ˆ( )u y y 

2 2ˆ( )u y y   

0 1
ˆ   =  + y x  Mf ,Ug;gjdhy; mjid Nkw;fhl;ba rkd;ghl;by; gpujpaPL

nra;J 2 2
0 1( )u y x       vdg; ngwg;gLk;.

tOf;fspd; tu;f;fq;fspd; $l;Lj;njhifia ,opTgLj;Jtjw;fhf tiff;

nfO fhz; Kiwiag; gad;gLj;Jtjd; %yk; gpd;tUk; epakr; rkd;ghl;Lj;

njhFjpiag; ngw;Wf; nfhs;s KbAk;.

0 1y n x    

2
0 1xy x x     

 ,e;epakr; rkd;ghLfs; ,uz;L O > 1 vd;gtw;wpw;fhfj; jPu;g;gjd; %yk;

gpd;tUkhW 
Ô > 

1̂ fpilf;fg; ngWk;.

 
1 22

1

ˆ

ˆ
O

n xy x y

n x x

y x



 

  


  

 

mg;nghOJ ,opT tu;f;f Kiwapdbg;gilapy; gpw;nryTr; rkd;ghL

xy O 1
ˆˆˆ    vDk; Kiwapy; fpilf;fg; ngWk;.


1̂  vd;gjidg; gpw;nryTf; Fzfk; vd;wiof;fg;gLk;.

 rhuhj khwp xt;nthd;whf khw;wkilAk; nghOJ rhu;e;j khwp khw;wkilAk;

Ntfj;ijNa gpw;nryTf; Fzfj;jpd; %yk; fUjg;gLfpd;wJ.
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 gpw;nryTr; rkd;ghl;bd; rhuhj khwpf;fhf ve;jnthU ngWkhdnkhd;iwAk;

gpujpaPL nra;Ak; nghOJ rhu;e;j khwpf;fhd ngWkhdj;ijg; ngw;Wf;

nfhs;s KbAk;. ,jid vjpu;T $wy; vd;wiof;fg;gLk;.

 ,opT tu;f;f Kiwapyhd gpw;nryTf; Nfhnlhd;iw rPuikg;Gr; nra;tjd;

%yk; ngwg;gLk; mD$yq;fs;> gpujp$yq;fis gpd;tUkhW Fwpg;gpl;Lf;

fhl;l KbAk;.

mD$yq;fs;:

 jdpegu; tpUg;gq;fSld; ,ize;j Kiwnahd;wy;yhjjhf ,Uj;jy;.

 ,lk;ngwf;$ba tOf;fis ,opTgLj;jp vspa Nfhnlhd;iwg; ngw;Wf; nfhs;s

KbAkhf ,Uj;jy;.

 gpw;nryTf; Fzfj;jpd; %yk; rhuhj khwpf;fika rhu;e;j khwpahdJ khw;w

kilAk; Ntfj;ij ,dq;fhz Kbjy;.

 gpw;nryTf; Fzfj;jpd; %yk; khwpfSf;fpilNa fhzg;gLk; Nfhl;L uPjpahd

njhlu;gpd; jd;ik rPuhdjh> rPuw;wjh vd;gjid ,dq;fhz Kbjy;.

 ,yFthf vjpu;T $wf;$bajhf ,Uf;Fk;.

gpujp$yq;fs;:

 RahjPd if Kiwf;F Vw;g fpuak; $ba Kiwnahd;whf ,Uj;jy;.

 $ba Neuk; vLf;Fk;.

 nefpo;Tj; jd;ik mw;w Kiwnahd;whf ,Uj;jy; mjhtJ juTj; njhFjpf;F

vspa Nfhnlhd;W nghUj;jkw;wjhf ,Ug;gpDk; fl;lhakhf ,opT tu;f;f

Kiwf;fika vspa Neu;Nfhnlhd;Nw ngw;Wf; nfhs;sg;gLk;.

 rpwe;j fzpj mwpT ngw;wpUj;jy; Ntz;Lk;.

 cau; fy;tp kl;lj;jpy; ,Ug;Nghu;fSf;F kl;LNk tpsf;fk; ngw;Wf; nfhs;sf;

$ba Kiwnahd;whf ,Uj;jy;.

fzpg;gPl;L kjpg;gPl;L epajpfs;:

gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jr; nra;aTk;.

nraw;ghL - 2 ,w;fhf cq;fSf;Fg; ngwg;gl;l gpw;nryTr; rkd;ghl;bw;fika>

gpd;tUk; gapw;rpapy; <LglTk;.

(i) x MdJ xt;nthd;whf khw;wkilAk; nghOJ y  apy; khw;wNkw;gLtjw;fhd

Ntfj;ijg; ngw;Wf; nfhs;sTk;.

(ii) x ,d; ngWkhdk; 12 MFk;  nghOJ  y  ,d;  ngWkhdj;ijg;  ngw;Wf;

nfhs;sTk;.

(iii) nraw;ghL - 1 ,w;fhf cq;fSf;Fg; ngwg;gl;l rpjwy; Gs;sp tiugpd; kPJ

,opT tu;f;f Kiwapy; ngwg;gl;l gpw;nryTf; Nfhl;il cUthf;fTk;.

(iv) juTj; njhFjpnahd;wpw;fhd gpw;nryTf; Nfhnlhd;iwg; ngw;Wf; nfhs;tjd;

mD$yq;fs;> gpujp$yq;fs; vd;gdtw;iwr; Rl;bf; fhl;lTk;.
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Nju;r;rp 4.0: khwpfSf;fpilNa fhzg;gLk; njhlu;Gfis mwpe;J

vjpu;T $Wthu;.

Nju;r;rp kl;lk; 4.8: gpw;nryTf; Nfhnlhd;wpd; rpwg;gpidg; guprPypg;ghu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 Jzpjw; Fzfj;ij tpsf;Fthu;.

 rPuikf;fg;gl;l gpw;nryTf; Nfhnlhd;wpd; %yk; Jzpjw; Fzfj;ijf; fzpg;gpL

thu;.

 fzpg;gplg;gl;l Jzpjw; Fzfj;jpD}lhfg; gpw;nryTf; Nfhl;bd; rpwg;Gj; jd;ik

njhlu;gpy; tpsf;Fthu;.

 kjpg;gplg;gl;l gpw;nryTf; Nfhnlhd;wpd; %yk; rhu;e;j khwpfSf;F ngWkjp

nahd;wpidg; ngw;Wf; nfhLf;Fk;NghJ rhuhj khwp (y)  apid cUthf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jTk;.

nraw;ghL - 01

 gpd;tUk; juTj; njhFjpapid khztu;fSf;F ngw;Wf; nfhLf;fTk;.

tpsk;gur; nryT tpw;gid tUkhdk;

(&gh 000) x (&gh 000) y

2 14

4 18

5 20

7 24

10 30

15 40

 Nkw;Fwpg;gpl;l juTfis rpjwy; Gs;sp tiunghd;wpy; Fwpf;f.

 rpjwy; Gs;sp tiugpw;fhf ,opT tu;f;f KiwapD}lhfg; gpw;nryTf; Nfhl;bw;

fhd rkd;ghl;bidg; ngw;Wf; nfhs;sTk;.

2( 43,  146,  419,  1268) x y x xy       

 mg;gpw;nryTf; Nfhl;bid rpjwy; Gs;sp tiugpy; Fwpf;fTk;.

 rpjwy; Gs;sp tiugpw;fhf cUthf;fg;gl;l gpw;nryTf; NfhL mr;rpjwy; Gs;sp

tiugpw;F nghUj;jkhdjh vd;gJ njhlu;gpy; fUj;Jf; $wTk;.
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nraw;ghL - 01 - jPu;T

 ,e;epiyikahdJ g+uzkhd Nfhnlhd;whFk; vdTk; ,t;thwhd epiyik

nahd;W nraw;ghlw;wJ vdTk; khztu;fNshL fye;Jiuahlypy; <LglTk;.

2 2
ˆ

( )

n xy x y
b

n x x

  


  

 2

(6 1268) (43 146)

(6 419) 43

  


 

 
7608 6278

2514 1849





    =  2

ˆâ y bx 

         24.33 (2 7.176)  
    = 10

ˆ 10 2y x 

 Nkw;Fwpg;gpl;l re;ju;g;gj;jpw;Nfw;g ve;jnthU tOTk; fhzg;gltpy;iynadTk;>

,e;epiyik g+uzj;Jtkhd Nfhnlhd;whFnkdTk;> vdpDk; ,e;epiyik

eilKiwf;Fg; nghUj;jkw;wJ vd;gijAk; khztu;fSld; fye;JiuahlTk;.

nraw;ghL - 02

 gpd;tUk; juTj; njhFjpapid khztu;fSf;F toq;fTk;.

tpsk;gur; nryT tpw;gid tUkhdk;

(&gh 000) x (&gh 000) y

  2 10

  4 15
  5 20
  6 25
10 35

15 45

tpsk;gur; nryT (&gh 000)

t
pw
;g
i
d
 
t
U
k
h
d
k
; 
(&

g
h
 
00
0)

0

10

20

30

40

0 2 4 6 8 10 12 14 16
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 Nkw;Fwpg;gplg;gl;l juTfis rpjwy; Gs;sp tiunghd;wpy; Fwpf;fTk;.

 ,opT tu;f;f Kiwapidg; gad;gLj;jp gpw;nryTf; Nfhl;bid rpjwy; Gs;sp

tiugpy; Fwpf;fTk;.

2( 42,  150,  1355,  406)x y xy x       

 ,q;F xt;nthU Gs;spapypUe;Jk; gpw;nryTf; Nfhl;bw;Fs;s epiyf;Fj;Jj;

J}uj;ij (tpyfiy) Fwpf;fTk;.

 rpjwy; Gs;sp tiugpw;fhf cUthf;fg;gl;l gpw;nryTf; NfhlhdJ vt;tsT

J}uj;jpw;F ,r;rpjwy; Gs;sp tiugpw;Fg; nghUj;jkhdJ vd;gij khztu;fSld;

fye;JiuahlTk;.

 fpilf;fg;ngw;w gpw;nryTf; Nfhl;bw;fhd xt;nthU x ngWkjpapid gpujpaPL

nra;J ŷ  epuypidg; ngw;Wf; nfhs;sTk;.

 ˆ( )y y  epuiyg; ngw;Wf; nfhs;sTk;.

 2ˆ( )y y  epuiyg; ngw;Wf; nfhs;sTk;.

 ( )iy y  epuiyg; ngw;Wf; nfhs;sTk;.

 2( )iy y  epuiyg; ngw;Wf; nfhs;sTk;.

 gpd;tUk; #j;jpuj;ijg; gad;gLj;jp Jzpjw; Fzfj;ij (R2) ngw;Wf; nfhs;sTk;.

2
2

2

ˆ( )

( )i

y y
R

y y

 

 

nraw;ghL - 02 - jPu;T

2 2
ˆ

( )

n xy x y
b

n x x

  


  

 2

(6 1355) (42 150)

(6 406) 42

  


 

    =  2.72

ˆâ y bx 

    = 25 - 19.04
   = 5.96

ˆˆ ˆy a bx 

ˆ 5.96 2.72y x 

x  } 5 Mf ,Uf;Fk; nghOJ  572.296.5ˆ y

    56.19ˆ y

x  } 15 Mf ,Uf;Fk; nghOJ  1572.296.5ˆ y

        76.46ˆ y
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x y ŷ ˆ( )y y 2ˆ( )y y ( )iy y 2( )iy y

  2 10 11.4 -13.6 184.96 -15 225

  4 15 16.84   -8.16   66.58 -10 100

  5 20 19.56   -5.44   29.59   -5   25

  6 25 22.28   -2.72     7.40    0     0

10 35 33.16    8.16   66.58  10 100

15 45 46.76  21.76 473.50  20 400

42    150 828.61 850

2
2

2

ˆ( )

( )i

y y
R

y y

 

 

  
828.61

850


R2 = 0.97

nraw;ghL - 03

 nraw;ghL 01 ,d; juTfis mbg;gilahff; nfhz;L #j;jpuj;ijg; gad;gLj;jp

Jzpjw; Fzfj;ijf; fzpg;gjw;F khztu;fSf;F topfhl;lTk;.

nraw;ghL - 03 - jPu;T

x y ŷ ˆ( )y y 2ˆ( )y y 2( )y y

  2 14 14 -10.33 106.71 106.71

  4 18 18   -6.33   40.07   40.07

  5 20 20   -4.33   18.75   18.75

  7 24 24   -0.33     0.11     0.11

10 30 30    5.67   32.15   32.15

15 40 40  15.67 245.55 245.55

   146 443.34 443.34
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nraw;ghL - 04

 nraw;ghL 02 ,d; juTfisg; gad;gLj;jpAk;> gpd;tUk; #j;jpuj;ijg; gad;

gLj;jpAk; Jzpjw; Fzfj;ijf; fzpg;gjw;F khztu;fSf;F MNyhrid

toq;fTk;.

nraw;ghL - 04 - jPu;T

x y x2 y2

  2 10    4   100

  4 15   16   225

  5 20   25   400

  6 25   36   625

10 35 100 1225

15 45 225 2025

42    150      406 4600

 
 

22
2 2

22

ˆ n x x
R b

n y y

   
  

    

2
2

2

6 406 42
2.72

6 4600 150

  
    

2436 1764
7.3984

27600 22500

 
   

R2 = 0.9748

 rfy Gs;spfSk; gpw;nryTf; Nfhl;bw;F kj;jpapy; tUk; re;ju;g;gj;jpy; ve;jtpj

tOg;gjKk; fhzg;glhikapdhy; rpjwy; Gs;sp tiugpw;fhd gpw;nryTf;

NfhlhdJ kpfTk; nghUj;jkhdJ vdTk;> mt;thwhd re;ju;g;gq;fspy; Jzpjw;

Fzfg; ngWkjpahdJ +1 Mf ,Uf;Fk; vd khztu;fSf;Fj; njspTgLj;jTk;.

 ,U khwpfSf;fpilapy; ve;jtpjkhd Neu;Nfhl;L uPjpahd njhlu;Gk; fhzg;glhj

re;ju;g;gj;jpy; cUthf;fg;gLfpd;w gpw;nryTf; NfhlhdJ rpjwy; Gs;sp tiugpw;Fg;

nghUj;jkw;wnjdTk;> mt;thwhd re;ju;g;gj;jpy; Jzpjw; FzfkhdJ g+r;rpa

khdJ vdTk; khztu;fSf;Fj; njspTgLj;jTk;.

 mjw;Nfw;g Jzpjw; Fzfj;jpd; ngWkjp +1  ,id mz;kpf;Fk;NghJ gpw;nryTf;

NfhL rpjwy; Gs;sp tiugpw;Fg; nghUj;jkhdJ vdTk;> 0 I mz;kpf;Fk;NghJ

nghUj;jg;ghl;bd; jd;ik FiwT vdTk; khztu;fSf;Fj; njspTgLj;jTk;.



176

nraw;ghL - 05

 nraw;ghL 02 ,d; juTfis mbg;gilahff; nfhz;L ngw;w kjpg;gplg;gl;l

gpw;nryTf; Nfhl;bid khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

ˆ 5.96 2.72y x 

 tpsk;gur; nryT &gh 16 000 MFk;NghJ tpw;gid tUkhdj;ij kjpg;gpLkhW

khztu;fSf;F MNyhrid toq;fTk;.

 ,k;kjpg;gPl;bw;Nfw;g tpw;gid tUkhdk; njhlu;gpyhd ek;gpf;if kl;lk; njhlu;gpy;

khztUld; fye;Jiuahlypy; <LglTk;.

 tpsk;gur; nryT &gh 100 000 MFk;NghJ tpw;gid tUkhdj;ij epakpg;gpw;

nryTf; Nfhl;bd; cjtpAld; kjpg;gPL nra;AkhW khztu;fSf;F MNyhrid

toq;fTk;.

 mk;kjpg;gplg;gl;l tpw;gid tUkhdk; njhlu;ghf ek;gpf;if kl;lk; njhlu;gpy;

khztu;fSld; fye;JiuahlTk;.

nraw;ghL - 05 - jPu;T

ˆ 5.96 2.72y x 

ˆ 5.96 (2.72 16)y   

ˆ 49.48y 

 tpw;gid tUkhdk; &gh 49 480/= Mf ,Uf;Fnkd 97%  khd ek;gpf;ifAld;

$wyhk;. ,q;F 97% khd ek;gpf;if kl;lkhdJ Jzpjw; Fzfj;jpd; ngWkjpf;

Nfw;g jPu;khdpf;fg;gLk;.

ˆ 5.96 2.72y x 

ˆ 5.96 (2.72 100)y   

ˆ 277.96y 

 tpsk;gur; nryT &gh 100 000 MFk;NghJ kjpg;gplg;gl;l tpw;gid tUkhdk;

&gh 277 960 vd kjpg;gplg;gl;l gpw;nryTf; Nfhl;bD}lhff; fpilf;fg; ngw;whYk;

,g;ngWkjp nghUj;jkhdjy;y. fhuzk; tpw;gid tUkhdj;jpy; jhf;fj;ijNaw;

gLj;Jfpd;w xNu fhuzp tpsk;gur; nryT khj;jpukpd;ikahy; tpsk;gur;

nrytpid kpfg; ghupa mstpy; mjpfupj;jhYk; vjpu;ghu;j;j tpw;gid tUkhdk;

fpilf;F nkd;gij vjpu;ghu;f;f KbahJ.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 rpjwy; Gs;sp tiugpd; vy;yhg; Gs;spfSk; gpw;nryTf;Nfhl;bd; kPJ mikag;

ngwhJ ,Uf;Fk;nghOJ rpjwy; Gs;sp tiugpw;fhd gpw;nryTf; NfhlhdJ

ve;jsT J}uj;jpw;Fg; nghUj;jkhdJ vd;gjid mwpe;J nfhs;tJ kpf Kf;fpa

khdjhFk;.

 ,jw;fhfj; Jzpjw; Fzfk; gad;gLj;jg;gLk;.

 Jzpjw; FzfkhdJ nghJthf Nfhl;bd; nghUj;jg;ghl;bid mstPL nra;tjw;

fhfg; gad;gLj;jg;gLk; mstPnlhd;whFk;.

 rhu;e;j khwpahd y ,d; nkhj;j tpyfy;fspypUe;J ve;jsT tPjq;fspy; epakg;

gpw;nryT khjpupapD}lhf rhuhj khwpahd x ,d; %yk; tpsf;fg;gLk; vd;gjidj;

Jzpjw; Fzfj;jpD}lhf ntspf;fhl;l KbAk;.
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 Jzpjw; Fzfj;ij (R2) gpd;tUk; #j;jpuj;ijg; gad;gLj;jpg; ngw;Wf; nfhs;s

KbAk;.

2
2

2

ˆ( )

( )i

y y
R

y y

 

 

 Jzpjw; Fzfj;ijf; fzpg;gpLtjw;fhfg; gpd;tUk; #j;jpuj;ijg; gad;gLj;j

KbAk;.

 
 

22
2 2

22

ˆ n x x
R b

n y y

   
  

    

 Jzpjw; Fzfj;jpd; ngWkhdk; 0j;jpw;Fk; +1  ,w;FkpilNa  mikag; ngWk;.

12  RO

 kjpg;gplg;gl;l gpw;nryTf; Nfhl;bd; rhuhj khwpf;fhd ngWkhdq;fisg; gpujpaPL

nra;tjd; %yk; rhu;e;j khwpapd; ngWkhdj;ij kjpg;gpl KbAk;.

 rhuhj khwpf;fhf toq;fg;gl;l juTfSf;F xj;jjhf kpfg; ghupa ngWkhd

nkhd;iwg; gpujpaPL nra;J fpilf;Fk; ngWkhdkhdJ nraw;ghl;L uPjpahd

kjpg;gPnlhd;whf ,Uf;fhJ.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.1: tzpfnkhd;wpd; epr;rakw;w epfo;TfspypUe;J epfo;jfT

vz;zf;fUtpidg; gFg;gha;T nra;thu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 epr;rakw;w epfo;Tfis mstpLk; Gs;sptpgu El;g Kiwfspy; xd;whf epfo;

jftpid tpsf;Fthu;.

 tzpf epfo;Tfisg; gl;bay;gLj;Jthu;.

 tzpfj;Jld; ,ize;j epr;rakhd epfo;Tfis tpsf;Fthu;.

 tzpfj;Jld; ,ize;j epr;rakw;w epfo;Tfis tpsf;Fthu;.

 vr;re;ju;g;gj;jpYk; ,lk;ngwhj epfo;Tfis tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 nghJthf tho;f;ifapy; ehk; Kfk; nfhLf;fpd;w epr;rakw;w rpy epfo;Tfis

Kd;itf;fTk;.

 jdpegnuhUtupd; MAw;fhyk;

 guPl;irapy; rpj;jpailjy;

 Nju;jnyhd;wpy; ntw;wpailjy;

 ehis kio nghopAk;

 ehk; thOk; ,t;Tyfpy; ngUk;ghyhd epfo;Tfspd; ngWNgWfs; epr;rakhf

,lk;ngWk; vdf; $wKbahJ ,Ug;gJld;> ve;jnthU epfo;tpidAk; KOik

ahf epr;rapj;Jf; $wKbahJ ,Ug;gJld;> rfy epfo;TfspdJ ngWNgwhdJ

cWjpahdjhapUg;gpd; jPu;khdnkLg;gJ kpf ,yFthdjhf ,Uf;Fk; vd;gij

tpsf;fTk;.

 md;whlk; vkJ tho;tpy; ehk; re;jpf;fpd;w epfo;Tfisg; Nghd;W tzpfj;

JiwapYk; epr;rakw;w gy epiyikfs; fhzg;glyhk; vd;gjid cjhunkhd;

wpd; %yk; Fwpg;gpl;Lf; fhl;lTk;.

 khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

 gpd;tUk; re;ju;g;gq;fs; njhlu;gpy; gFj;jha;T nra;aTk;.

 re;ijapy; mwpKfg;gL;j;jg;gLfpd;w Gjpa nghUnshd;wpw;F re;ijapy; fhzf;

$ba Nfs;tp epiyikfs;.

 tzpf Nghl;bahsu;fspd; je;jpNuhghakhd elj;ijfs;.

 fl;lisaplg;gl;l nghUl; njhFjp Fwpg;gpl;l Neuj;jpy; fpilj;jy;.

 njhlu;e;J tUk; fhyhz;by; re;ijf;F toq;fg;gLfpd;w rfy nghUl;fSk;

tpw;gid nra;ag;gly;.

 ,t;thW tzpf cyfpy; ,yhgk; /  el;lk;> tpw;gid nra;ag;gly; /  tpw;gid

nra;ag;glhik> fl;lisfs; fpilf;fg; ngwy; /  fl;lisfs; fpilf;fhjpUj;jy;>

Nfs;tp mjpfupj;jy; /  Nfs;tp Fiwjy;> toq;fy; tiuaWf;fg;gly; /  toq;fy;
tiuaWf;fg;glhjpUj;jy; vd;gtw;NwhL ,ize;j epfo;Tfis tzpf cyfpw;F

Vw;Gilajhf gFg;gha;T nra;aTk;.
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 Nkw;Fwpg;gpl;l xt;nthU re;ju;g;gq;fspYk; jPu;khdnkLf;Fk;NghJ NknyOk;

gpur;rpidfisj; njspTgLj;jTk;.

 epr;rakw;w epiyikfspy; rpwe;j jPu;khdnkLg;gjw;Fg; gpd;gw;wf;$ba nrad;

Kiwfisf; Fwpg;gplTk;.

 khztu;fis %d;W FOf;fshfg; gpupj;J gpd;tUk; jiyg;Gf;fis mtu;fSf;F

toq;fTk;.

 epr;rakhd epfo;Tfs;

 epr;rakw;w epfo;Tfs;

 vg;NghJk; ,lk;ngwhj epfo;Tfs;

 gpd;tUtdtw;iw ,dq;fhz;gjpy; khztu;fis <LgLj;jr; nra;aTk;.

 toq;fg;gl;l jiyg;Gf;fs; njhlu;gpy; RUf;fkhf tpsf;fTk;.
 me;epfo;TfSf;Fg; nghUe;jf;$ba cjhuzq;fis toq;fTk;.
 mt;Tjhuzq;fspy; Fwpg;gpl;lsT epfof;$baij mstplf;$bajhf ,Ug;gpd;

mtw;Wf;F msT uPjpahd ngWkhdq;fis toq;fTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 nghJthf tho;f;ifapy; ehk; Kfk; nfhLf;fpd;w ngUk;ghyhd epfo;Tfs;

epr;rakw;w jd;ikapidf; nfhz;lJ.

cjhuzk;:

 guPl;irapy; rpj;jpailjy;.

 Nju;jypy; ntw;wpailjy;.

 tzpfj;Jiw njhlu;gpy; jPu;khdnkLf;Fk;NghJ epr;rakw;w epfo;Tfs; fhzg;

gLfpd;wd.

cjhuzk;:

 cw;gj;jp nra;ag;gLk; rfy nghUl;fSk; tpw;gid nra;ag;gly;.

 fl;lisaplg;gl;l %yg;nghUs; ,Ug;ghdJ Fwpj;j jpdj;jpy; fpilf;fg;
ngwy;.

 rpwe;j jPu;khdq;fis vLg;gjw;F epr;rakw;w epfo;Tfis msTuPjpahf> mstpl
Ntz;ba Njit Vw;gLfpd;wJ. epr;rakw;w epfo;Tfis msT uPjpahf mstPL

nra;Ak; El;g KiwNa epfo;jfthFk;.

epfo;jfT vd;gJ>

 VNjDk; epfo;nthd;W ,lk;ngWtjw;F my;yJ ,lk;ngwhjpUg;gjw;Fupa
,aYikia ngWkhd uPjpahf mstPL nra;Ak; mstPlhFk;.

 VNjDk; epfo;nthd;wpd; epfo;jfT 0 my;yJ 1 my;yJ mjw;F ,ilg;gl;l
ngWkhdnkhd;whf ,Uf;fyhk;.

 ahNjDk; epfo;nthd;W epr;rakhf  ,lk;ngWkhapd;  mjd; epfo;jfT
xd;whFk;.

 vr;re;ju;g;gj;jpYk; ,lk;ngwhj epfo;nthd;wpd; epfo;jfT 0 MFk;.
 epr;rakw;w epfo;nthd;wpd; epfo;jfT 0 - 1 ,w;Fk; ,ilapyhd ngWkjpapid

vLf;Fk;.
 epr;rakhf epfOk; epfo;Tfshf VNjDk; nghUnshd;iw Nky; vwpAk;NghJ

mJ fPNo tpOjy;> ehzankhd;iw NknywpAk;NghJ g+ my;yJ jiy
tpOjy; Nghd;wtw;iwf; Fwpg;gplyhk;.

 epr;rakhf epfohj epfo;Tfshf egnuhUtu; njhlu;r;rpahf capNuhbUj;jy;>
1 njhl;L 6 ,yf;fkplg;gl;l jhaf;fl;ilnahd;iw NknywpAk;NghJ 7 fpilj;jy;.

 epr;rakw;w epfo;T/  vOkhw;W epfo;thf> nyhj;ju; rPl;bOj;jypy; ntw;wp fpilj;jy;.
vjpu;tUk; khjq;fspy; kiotPo;r;rp fpilj;jy; vd;gtw;iwf; Fwpg;gplyhk;.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.2: vOkhw;Wg; gupNrhjidia NtWgLj;jpf; fhl;Lthu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 mbg;gil epajpg; gupNrhjid> vOkhw;Wg; gupNrhjid vd;gtw;wpw;fhd

NtWghLfis tpsf;Fthu;.

 mbg;gil epajp> vOkhw;Wg; gupNrhjid vd;gtw;wpw;Fg; nghUj;jkhd

cjhuzq;fis Kd;itg;ghu;.

 vOkhw;Wg; gupNrhjidfSf;Fg; nghUj;jkhd cjhuzq;fs; tzpfj;Jiwap

D}lhf ntspg;gLj;jpf; fhl;Lthu;.

 khjpup ntspapid tpsf;Fthu;.

 khjpup ntspapid njhilfs;> kutupg;glk;> Gs;sp ml;ltiz> tiuglq;fs;

vd;gtw;wpd; %yk; Kd;itg;ghu;.

 Kayif vd;why; vd;d vd;gjid tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; Nrhjidr; re;ju;g;gq;fis tFg;gpy; Kd;itf;fTk;.

 ehzankhd;iw NkNy Rz;Ljy;

 nghUs; cw;gj;jpf; fUkq;fspy; %d;W nghUl;fisj; njupT nra;J

guPl;rpj;jy;.

 kf;dPrpak; cNyhf ehlhtpid jfdk; nra;jy;.

 gY}ndhd;iw Cjp mjpy; mOj;jnkhd;iw Vw;gLj;jy;.

 jhaf;fl;ilnahd;iw cUl;Ljy;.

 gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahlnyhd;iw elhj;jTk;.

 ehzankhd;iw NkNy Rz;Lk;NghJ mjd; ngWkjp fpilf;Fkh? my;yJ

jiy fpilf;Fkh? vd;gij epr;rakhff; $wKbahJ.

 cw;gj;jpr; nrad;Kiwapd;NghJ nghUnshd;iwj; njupT nra;J guPl;rpf;f

Kd;du; mg;nghUs; gOJs;sjh ,y;iyah vd;gij cWjpahff; $wKbahJ.

 kf;dPrpak; cNyhf ehlhtpid jfdkilar; nra;jhd;. gpd;du; rhk;gy;

epwkhd Jfs;fs; vQ;Rtijf; fhl;Ltjw;Nf mjidj; jfdk; nra;ag;gL

fpd;wJ.

 tbtk; khw;w kilfpd;wJ vd;gJk;> mjpy; fhzg;gLfpd;w fhw;W mt;thW

Vw;gLtjw;F fhuzk; vd;gijf; fhl;Ltjw;Nf gY}id Cjp mjpy; mOj;j

nkhd;iw Vw;gLj;Jfpd;wJ.

 jhaf;fl;ilapid cUl;Lk;NghJ fpilf;fg; ngWfpd;w ngWkjpapid cWjp

ahff; $wKbahJ.

 NkNy Kd;itf;fg;gl;l gupNrhjidfs;> gupNrhjid Nkw;nfhs;s Kd;du;

fpilf;Fk; ngWNgw;wpid cWjpahff; $wKbahj gupNrhjidfs; vd;gjidAk;

 cWjpahd ngWNgw;wpidg; ngw;Wf; nfhs;sf;$ba gupNrhjidapid NtW

gLj;jpf; fhl;Ltjpy; khztu;fis <LgLj;jTk;.
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 gupNrhjidia Nkw;nfhs;s Kd;du; fpilf;Fk; ngWNgw;wpid cWjpahff;

$wKbahj Kiwapyhd gupNrhjid vOkhw;Wg; gupNrhjid vdTk;>

gupNrhjidia Nkw;nfhs;s Kd;du; fpilf;fpd;w ngWNgW cWjpahfj;

njupe;jpUg;gJld;> mg;gupNrhjidapid kPz;Lk; Nkw;nfhz;lhYk; $l mNj

ngWNgW fpilf;Fk; gupNrhjid mbg;gil epajpg; gupNrhjid vd;gjid

tpsf;fTk;.

 vOkhw;Wg; gupNrhjid mbg;gilahdJ epfo;jfT mbg;gilapidf; nfhz;lJ

vd;gij khztu;fSf;F tpsf;fTk;.

 vOkhw;Wg; gupNrhjidapy; khjpupntspapid tpsf;Ftjw;Fk; Kd;itg;gjw;Fk;

khztu;fNshL ,ize;J gpd;tUk; <LglTk;.

(1) ehzankhd;iw NkNy  NghLk;  vOkhw;Wg;  gupNrhjidAld;  njhlu;

Gila gpd;tUk; nraw;ghLfspy; <LglTk;.

 Mrpupau; /  Mrpupiaapdhy; ehzaj;ij NkNy vwpa Kd;du; fpilf;ff;

$ba ngWNgw;wpid khztu;fsplk; Nfl;l gpd;du; ehzaj;ij NkNy

NghlTk;. ehzaj;ij NkNy vwpAk; gupNrhjidapy; fpilf;ff;$ba

rfy ngWNgw;wpidAk; khztu;fsplk; Nfl;L mtw;iwf; fUk;gyif

apy; Fwpf;fTk;.  mJ ehzaj;ij  NkNy  vwpAk;  gupNrhjidapd;

khjpupntsp vdf; $wp gpd;tUk; El;g Kiwfisg; gad;gLj;jp Kd;

itj;Jf; fhl;lTk;.

 njhilfs; %yk;  ,S H T

 kutupg;glk; %yk;

 Gs;sp ml;ltiz %yk;

 tiugpd; %yk;

(2) ehzaj;ij ,UKiw NkNy vwpAk;  mg;gupNrhjidapd;  khjpupntsp

njhlu;gpy; khztu;fsplk; Nfl;L NkNy Fwpg;gpl;l ehd;F El;g Kiwfspd;

%yk; Kd;itj;J fhl;lTk;.

 njhilfs; %yk; S = {H, H), (H, T), (T, H), (T, T)}

 kutupg;glk; %yk;

H

T

 

H T

H

T

H  (H H)

T (H T)

H (T H)

T (T T)

khjpupntsp

K
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ht
J
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f
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f
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 Gs;sp ml;ltiz %yk;

 tiugpd; %yk;

 gpd;tUk; gupNrhjidr; re;ju;g;gq;fs; ,uz;ilAk; khztu;fSf;Fg; ngw;Wf;

nfhLj;J gpd;tUk; nraw;ghLfspy; khztu;fis <Lglr; nra;aTk;.

nraw;ghL - 1

 gOjile;j 3 kpd;Fkpo;fs;  cs;slq;fyhf 7 kpd;Fkpo;fisf;  nfhz;l

ngl;bnahd;W.

 ve;jnthU kpd;FkpioAk; vOkhw;whfj; njupTnra;J gupNrhjid nra;a

Tk;.

 njupT nra;j kpd;Fkpio kPz;Lk; rhbnahd;wpy; ,l;L>  njhlu;r;rpahf

kpd;Fkpo;fs; ,uz;ilj;  njupT nra;J gupNrhjid nra;jy;.

 njupT nra;j kpd;Fkpio kPz;Lk;  rhbapy;  ,lhJ 3 kpd;Fkpo;fisj;

njhlu;r;rpahfj; njupT nra;J gupNrhjid nra;jy;.

nraw;ghL - 2

 rkgUkidf; nfhz;l rptg;G epwkhd 3 Kj;J kzpfs;> kQ;rs; epwkhd

2 Kj;J kzpfs;> 1 ePy epw Kj;J kzpfspypUe;J

 Kj;Jkzpnahd;wpidj; njupTnra;J epwj;ijg; gupNrhjpj;jy;.

 njupT nra;Ak;  Kj;J  kzpapid  kPz;Lk;  rhbapy;  ,l;L 2 Kj;J

kzpfs; tPjk; njhluhf njupT nra;J epwj;ijg; gupNrhjid nra;jy;.

 njupT nra;j Kj;J kzpfis kPsTk; rhbapyplhJ 3 Kj;J kzpfisj;

njhluhfj; njupT nra;J epwj;ij gupNrhjid nra;jy;.

 xt;nthU vOkhw;Wg; gupNrhjidapd; NghJk; fpilf;ff;$ba ngWNgWfs;

rfytw;iwAk; gpd;tUk; Kiwfspy; Kd;itg;gjw;F khztu;fis <LgLj;j

Tk;.

 njhilfs; %yk;

 kutupg;glk; %yk;

 Gs;sp ml;ltiz %yk;

 tiugpd; %yk;

T

H

H        T
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 gpd;tUk; gpur;rpidfis Kd;itj;J  khztu;fSld; fye;Jiuahlypy;

<LglTk;.

 ve;jnthU vOkhw;Wr; NrhjidapYk; khjpupntspapid Kd;itg;gjw;Fg;

nghUj;jkhd Kiw /  Kiwfs; vit?

 VjhtJ  vOkhw;Wg;  gupNrhjidiaAk;  rkkhd  epiyikapd; fPo;

kPz;Lk; kPz;Lk; Nkw;nfhs;s KbAkh?

 toq;fg;gl;Ls;s re;ju;g;gq;fspy; kPsikg;Gr; nra;af;$ba vOkhw;Wr;

Nrhjid vJ?

 vOkhw;Wr; Nrhjidapid kPsikg;Gr; nra;Ak;NghJ Nrhjid nra;ag;

gLfpd;w xU jlitia vd;d ngau; nfhz;L miof;fg;gLfpd;wJ?

jPu;T (nraw;ghL - 1)

 gOjile;j epiyapYs;s 3 kpd;Fkpo;fs; cs;slq;fyhf 7 kpd;Fkpo;fisf;

nfhz;l ngl;bnahd;wpypUe;J kpd;Fkpnyhd;iw vOkhw;whfj; njupT nra;J

gupNrhjid nra;jy;.

 njhil %yk; khjpupntsp

N = tOtw;w kpd;Fkpo; D =  tOTld; $ba kpd;Fkpo;

 DSS ,

 kutupg;glk; %yk;

 Gs;sp ml;ltiz %yk;

 tiugpd; %yk;

 njupTnra;j kpd;Fkpio kPz;Lk; rhbapypl;L> ,uz;L kpd;Fkpo;fisj; njhlu;r;rp

ahfj; njupT nra;J guprPyid nra;jy;.

 vOkhw;Wr; Nrhjidapd; khjpupntsp njhil %yk;  , , ,S DD DN ND NN

kutupg;glk; %yk;

D

N

D

N

D

N

D

N

D D

D N

N D

NN

KjyhtJ

Kiw

njupT

nra;jy;

,uz;lhtJ

Kiw

njupT

nra;jy;

khjpupntsp

N
 

D


   D                   N
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Gs;sp ml;ltiz %yk;     tiuG %yk;

 njupTnra;j kpd;Fkpio kPz;Lk; rhbapy; ,lhJ njhlu;r;rpahf %d;W

kpd;Fkpo;fisj; njupT nra;Ak; Nrhjid nra;Ak; khjpupntspapd;NghJ>

njhil %yk;

                , , , , , , , , , , , , , , , , , . , , , ,S D D D D D N D N D D N N N D D N D N N N D N N N

kutupg;glk; %yk;

,k;khjpupntspapid Gs;sp  ml;ltizapd; / tiuglq;fspd; %yk; fhl;l

KbahJ.

 %d;W re;ju;g;gq;fis xNu jsj;jpy; fhl;Ltjw;F KbahJ vd;gNj mjw;Fupa

fhuzkhFk;.

jPu;T - nraw;ghL - 2

 rptg;G epw Kj;J kzpfs; 3> kQ;rs; epw Kj;J kzpfs; 2> ePy epw Kj;J

kzp 1 vd;gtw;wpy; xU Kj;J kzpapidj; njupT nra;J epwj;jpid Nrhjid

nra;jy;.

 njhil %yk;  BYRS ,,

 kutupg;glk; %yk;

 Gs;sp ml;ltiz %yk;

D

N

  D         N





D  D  D

D
D

N

D

N

D

N

D

N

D

N

D

N

N

D  D  N

D N  D

N  N D

N  D  N

N  D  D

D  N  N

N  N  N

N

D

 D             N

DN             NN

 DD     ND

R

Y
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 3 rptg;G Kj;J kzpfs;> 2 kQ;rs; Kj;J kzpfs;> 1 ePy Kj;J kzp vd;g

tw;wpy; njupT nra;fpd;w Kj;J kzpapid vLj;J kPz;Lk; rhbapy; ,l;L
njhlu;r;rpahf 2 Kj;J kzpfisj; njupT nra;J epwj;jpidg; gupNrhjid
nra;tjd; vOkhw;Wg; gupNrhjidapd; khjpup ntsp.

 njhil %yk;                   , , , , , , , , , , , , , , , , ,S R R R Y R B Y R Y Y Y B B R B Y B B

 kutupg;glk; %yk;

 3 rptg;G Kj;J kzpfs;> 2 kQ;rs; epw Kj;J kzpfs;> 1 ePy epw Kj;J kzp
vd;gtw;wpypUe;J njupT nra;Ak; Kj;J kzpapid kPz;Lk; rhbapy; ,lhJ>
njhluhf 3 Kj;J kzpfisj; njupT nra;J guprPyid nra;fpd;w vOkhw;Wg;
gupNrhjidapd; khjpupntsp.

kutupg;glk; %yk;

njhil %yk;
S = {(RRR), (RRY),(RRB), (RYR), (RYY),(RYB), (RBR), (RBY), (YRR), (YRY), (YRB), (YYY),

  (YYB), (YBR), (YBY), (BRR), (BRY), (BYR), (BYY)}

 Nrhjid Nkw;nfhs;Sk; jlitfs; mjpfupf;Fk;NghJ Gs;sp ml;ltiz
my;yJ tiuglq;fs; vd;gtw;wpd; %yk; khjpup ntspapidf; fhl;lKbahJ.

R

Y

B

R

Y

B

R

Y

B

R

Y

B

R,  R
R,  Y
R,  B
R,  R
Y,  Y
Y,  B
B,  R
B,  Y
B,  B

khjpup ntsp

R

B

 R

Y

B

R

R

R

Y

B

Y

Y

B

RRR

RRY

RRB

RYR

RYY

RYB

RBR

RBY

YRR

YRY

YRB

YYR

YYB

YBR

YBY

BRR

BRY

BYR

BYY

R

Y

B

R

Y

B

R

Y

R

Y

B

R

Y

R

Y

R

Y

khjpup ntsp

KjyhtJ

Kay;if

,uz;lhtJ

Kay;if

%d;whtJ

Kay;if
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Nrhjidnahd;iw Nkw;nfhs;s Kd;du; fpilf;fg;ngWk; ngWNgw;wpid cWjp

ahff; $wKbahj Nrhjid vOkhw;Wr; Nrhjid vdg;gLk;.

cjhuzkhf:

 jhaf;fl;ilapid cUl;Lk;NghJ fpilf;fpd;w ngWkjp

 ,ae;jpunkhd;wpdhy; cw;gj;jp nra;ag;gLk; nghUnshd;wpYs;s tO nfhz;l

jhf my;yJ tO Vw;glhjpUj;jiyg; guprPyid nra;jy;.

 Nrhjidapid Nkw;nfhs;s Kd;du; Kjyhtjhf ngWNgw;wpid cWjpahff;

$wf;$ba Nrhjid mbg;gil epajpr; NrhjidahFk;.

cjhuzkhf:

 jhtu ,jopy; ePu; fhzg;gLfpd;wjh vd;gjid Nrhjid nra;a mjid

nghypj;jPdpdhy; %ba gpd;du; nghypj;jPd; NkYiwapy; ePu;Mtp fhzg;gly;.

 kf;dPrpak;  jfnlhd;wpid  jfdk; nra;tjdhy;  rhk;gy; epwkhd Jfs;

fpilf;fpd;wjh vd;gijg; guPl;rpj;jy;.

 vOkhw;Wg; gupNrhjidapNy epfo;jftpd; mbg;gil jq;fpAs;sJ.

 vOkhw;Wg; gupNrhjidf;Fupa rfy ngWNgWfSk; cupj;jhd njhil khjpup

ntsp vdg;gLk;.

 khjpup ntspapidg; gpd;tUk; Kiwfspd; %yk; ntspf;fhl;l KbAk;.

 njhilfs; %yk;

 Gs;sp ml;ltiz %yk;

 kutupg;glk; %yk;

 tiugpd; %yk;

njhilfs; %yk; khjpup ntspapidf; fhl;ly;.

 vOkhw;Wr; Nrhjidapid xU jlit khj;jpuk; Nkw;nfhs;tjdhy; fpilf;fg;

ngWk; ngWNgW rfytw;iwAk; gpd;tUk; Kiwfspy; njhilfs; %yk;

fhl;l KbAk;. khjpup ntspahdJ “S”  ,dhy; fhl;lg;gLk;.

cjhuzk;:

 jhaf;fl;ilapid xU Kiw NkNy  vwpAk;NghJ fpilf;ff;$ba  rfy

ngWNgWfisAk; cs;slf;fpa khjpup ntsp.

S = {1, 2, 3, 4, 5, 6}

 ehzankhd;iw xU Kiw NkNy vwpAk;NghJ fpilf;ff;$ba ngWNgWfs;

rfytw;iwAk; cs;slf;fpa khjpup ntsp.

S = {H, T}

Gs;sp ml;ltiz %yk; khjpup ntspapidf; fhl;ly;.

 vOkhw;Wr; Nrhjidnahd;W ,U jlitfs; khj;jpuk; Nkw;nfhs;Sk;NghJ

fpilf;ff;$ba ngWNgWfs; rfytw;iwAk; gpd;tUk; Kiwfspy; Gs;sp

ml;ltiz %yk; fhl;lyhk;.
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cjhuzk;: 1

 jhaf;fl;ilapid  ,U  jlitfs;  NkNy vwpAk;NghJ fpilf;ff;$ba

ngWNgW rfyJk;.

,g;ngWNgWfs; rfytw;iwAk; njhilfs; %yKk; fhl;lyhk;.

 S = {(1,1) (1,2) (1,3) (1,4) (1,5) (1,6)  (2,1) (2,2) (2,3)  (2,4) (2,5) (2,6)  (3,1) (3,2)

(3,3) (3,4) (3,5) (3,6) ( 4,1) (4,2)  (4,3) (4,4) (4,5)  (4,6) (5,1) (5,2) (5,3) (5,4)  (5,5)

(5,6) (6,1) (6,2) (6,3) (6,4) ( 6,5) (6,6)}

cjhuzk;: 2

 ehzankhd;iw ,U Kiwfs; Nky; Nehf;fp vwpAk;NghJ fpilf;ff;$ba

ngWNgWfisAk; gpd;tUkhW fhl;lyhk;.

,r; rfy ngWNgWfisAk; njhilfs; %yKk; fhl;lyhk;.

S  =  {HH, HT, TH, TT}

  2tJ Kay;if

1 MtJ Kay;if>

>

6 x x x x x x

5 x x x x x x

4 x x x x x x

3 x x x x x x

2 x x x x x x

1 x x x x x x

1   2    3 4  5  6

T

H

H T

x x

x x
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kutupg;glk; %yk; khjpup ntspapidf; fhl;ly;.

vOkhw;Wg; gupNrhjidnahd;W 2 jlitfs; my;yJ gy jlitfs; Nkw;nfhs;Sk;

NghJ fpilf;ff;$ba ngWNgWfs; rfytw;iwAk; gpd;tUk; Kiwfspy; kutupg;

glj;jpd; %yk; fhl;lyhk;.

cjhuzk;:

(1) jhaf;fl;ilnahd;iw 2 jlitfs; NkNy vwpAk;NghJ fpilf;ff;$ba

ngWNgWfs; midj;ijAk; gpd;tUkhW fhl;lyhk;.

,g;ngWNgWfs; midj;ijAk; njhilfs; %yKk; fhl;lyhk;.

S = {(1,1) (1,2) (1,3) (1,4) (1,5) (1,6)  (2,1) (2,2) (2,3)  (2,4) (2,5) ( 2,6)  (3,1) (3,2)

(3,3) (3,4) (3,5) (3,6) ( 4,1) (4,2)  (4,3) ( 4,4) ( 4,5)  (4,6) ( 5,1) ( 5,2) (5,3)  ( 5,4)

( 5,5) ( 5,6) (6,1) (6,2) (6,3) (6,4) ( 6,5) (6,6)}

ehzankhd;iw %d;W Kiw NkNy vwpAk;NghJ  fpilf;ff;$ba  ngWNgW

fs; rfyijAk; gpd;tUkhW fhl;lyhk;.

H

T

 H

 H

 T

 T

 H

 T

T

 H

 H

T

 H

T

1

2

5

3

4
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6
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,g;ngWNgWfs; rfytw;iwAk; njhilfs; %yKk; fhl;lyhk;.

S = {H H H,  H H T,  H T H,  H T T,  T H H,  T H T,  T T H,  T T T}

Gs;sp ml;ltiz %yk; khjpup ntspapidf; fhl;ly;.

 vOkhw;Wg; gupNrhjidnahd;W 1 jlit my;yJ 2 jlitfs; khj;jpuk;

Nkw;nfhs;sg;gLk;NghJ fpilf;ff;$ba ngWNgWfs; rfytw;iwAk; Gs;sp

ml;ltiz %yk; fhl;Ljy;.

cjhuzk;:

(1) ehzankhd;iw xU Kiw NkNy vwpAk;NghJ fpilf;ff;$ba ngW

NgWfs; rfytw;iwAk; Gs;sp ml;ltiz %yk; gpd;tUkhW fhl;lyhk;.

(2) ehzankhd;iw ,U Kiw NkNy vwpAk;NghJ fpilf;ff;$ba ngW

NgWfs; rfyijAk; Gs;sp ml;ltiz %yk; gpd;tUkhW fhl;l KbAk;.

 vOkhw;Wg; gupNrhjid Nkw;nfhs;sg;gLfpd;w  jlitfspd; vz;zpf;ifiag;

gupNrhjid vdg;gLk;.

 vOkhw;Wr;  Nrhjid  xU  jlit  khj;jpuk;  Nkw;nfhs;sg;gLkhapd;

Kayifapd; vz;zpf;if 1 MFk;.

 vOkhw;Wr; Nrhjid ,U jlitfs; Nkw;nfhs;sg;gLkhapd; Kayiffspd;

vz;zpf;if 2 MFk;.

 khjpup ntspapid ml;ltiznahd;whfNth my;yJ tiuglnkhd;whfNth

Kd;itg;gjd; %yk; vOkhw;Wr; Nrhjid njhlu;ghf njspthd tpsf;f

nkhd;iwg; ngw;W vOkhw;Wg; gpur;rpidfis ,yFthfj; jPu;f;fyhk;.

 vOkhw;Wr; Nrhjid> epajpg; gupNrhjid vd;gtw;Wf;fpilapyhd NtWghL

fisg; gpd;tUkhW fhl;lyhk;.

vOkhw;Wg; gupNrhjid mbg;gil epajpg; gupNrhjid

 fpilf;ff;$ba ngWNgw;wpid  gupNrhjid Nkw;nfhs;s Kd;du;

gupNrhjid Nkw;nfhs;s fpilf;Fk; ngWNgw;wpid cWjp

Kd;du; cWjpahff; $wKbahJ. ahff; $wyhk;.

 fpilf;ff;$ba ngWNgWfs;  xU ngWNgW khj;jpuk; fpilf;fg;

midj;Jk; khjpupntsp vdf; ngWk;. mjidg; ngw;Wf; nfhs;s

$wg;gLk;. Nrhjid Nkw;nfhs;sg;gLk;.

 epfo;jfT mbg;gilahff;  epfo;jfT mbg;gilahff; nfhs;sg;

nfhs;sg;gLk;. gLtjpy;iy.

H                 T
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.3: epfo;Tfis xd;wpizg;gjw;Fj; njhilf; Nfhl;ghl;

ilg; gad;gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 epfo;tpid tpsf;Fthu;.

 khjpup ntspapy; xt;nthU epfo;tpw;FKupa gpuNjrq;fis NtWgLj;jpf; fhl;L

thu;.

 vspa epfo;TfSf;F tpsf;fk; $Wthu;.

 $l;L epfo;TfSf;F tpsf;fk; $Wthu;.

 $l;L epfo;thdJ vspa epfo;Tfs; gytw;iw cs;slf;fpaJ vd;gjidr;

Rl;bf; fhl;Lthu;.

 xd;wpg;G> ,ilntl;L vd;gtw;wpD}lhff; $l;L epfo;tpidf; fl;b vOg;Gthu;.

 epfo;nthd;wpd; epug;gpia ntd;tupg; glj;jpd; %yKk; epakf; FwpaPLfspD}lhf

Tk; ntspg;gLj;jpf; fhl;Lthu;.

 ,U epfo;Tfspd; tpj;jpahrj;ij ntd;tupg;glk;> epakf; FwpaPL vd;gtw;wpd;

%yk; ntspg;gLj;jpf; fhl;Lthu;.

 khjpup ntspia tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 khztnuhUtiu tFg;gpd; Kd; mioj;J Nfhlyw;w jhaf; fl;ilnahd;iw

xU jlitapy; vupAk; nghOJ fpilf;Fk; ngWNgw;wpw;F Vw;g khjpup ntspia

njhil ,yf;fq;fis ,U Kiwfspy; fUk;gyifapy; vOjr; nra;aTk;.

khjpup ntsp “S”  vdpd;>

S  = { 1, 2, 3, 4, 5, 6}

 ,g;gupNrhjidapd;NghJ fpilf;ff;$ba gpd;tUk; re;ju;g;gq;fis khztu;

fisf; nfhz;L milahsg;gLj;jg;gl;L gpd;tUkhW ngauplr; nra;aTk;.

 ,yf;fk; 2 fpilj;jy; A  vdTk;>

 ,yf;fk; 4 fpilj;jy; B  vdTk;>

 ,yf;fk; 6 fpilj;jy; C  vdTk;>

 ,ul;il vz;fs; fpilj;jy; D  vdTk; ngauplTk;.

1 2

3

4

   5  6

S 
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 ,q;F 2 fpilg;gjw;fhd epfo;it A   vdTk;> 4 fpilg;gjw;fhd epfo;it B

vdTk;> 6 fpilg;gjw;fhd epfo;it C  vdTk; Fwpg;gpl;L ,itfs; vspa

epfo;TfshFk; vd;gjidf; Fwpg;gpl;Lf; fhl;lTk;.

 ,e;epfo;tpw;fhf xU khjpupg; Gs;sp kl;Lk; fhzg;gLfpd;wJ vd;gjid njspT

gLj;jTk;.

 ,ul;il vz;fs; fpilg;gjw;fhd epfo;thdJ D  vd;gJ $l;L epfo;nthd;whFk;

vdTk;> ,J vspa gy epfo;Tfspd; $l;Lj;njhifahFk; vd;gjidr; Rl;bf;

fhl;lTk;. $l;L epfo;nthd;wpy; khjpupg; Gs;sp xd;iw tplf; $ba mstpy;

fhzg;gLfpd;wJ vd;gjid khztu;fSld; fye;JiuahlTk;.

 khztu;fis gpd;tUk; nraw;ghLfspy; <LgLj;jr; nra;aTk;.

nraw;ghL - 1

 1 ,ypUe;J 6 tiuapy; ,yf;fkplg;gl;l Nfhlhj jhaf;fl;ilnahd;iwAk;

ehzankhd;iwAk; xNu Kiwapy; Nky; vwpAk; gupNrhjidf;fika

xt;nthU re;ju;g;gq;fisAk; epakf; FwpaPl;bd; %yk; ntspg;gLj;jg;gl;L

kutupg;gl nkhd;iw tiuaTk;.

(i) ehzaj;jpd; jiy tpOtjw;fhd epfo;T A.

(ii) jhaf;fl;ilapd; 5 tpOtjw;fhd epfo;T B.

(iii) ehzaj;jpd; jiy my;yJ jhaf;fl;ilapd; 5 tpOjy;.

(iv) ehzaj;jpd; jiyAk;  jhaf;fl;ilapd; 5k;  ,yf;fk;  fpilg;gjw;fhd

epfo;T.

(v) ,g;gupNrhjidfSf;fika  ehzaj;jpd;  jiy tpohjpUg;gjw;fhd

epfo;T.

(vi) ehzaj;jpd; jiy my;yJ jhaf;fl;ilapd; 5k; ,yf;fk; fpilf;fh

jpUj;jy;.

(vii) ehzaj;jpd; jiy fpilj;jYk;>  jhaf;fl;ilapd; 5  fpilj;jYkhfpa

epfo;Tfs; ,uz;Lk; xNu Kiwapy; ,lk;ngwhjpUj;jy;.

(viii) ehzaj;jpd; jiy tpOjYk; jhaf;fl;ilapd; 5k; ,yf;fk; fpilj;jY

khd epfo;T.

(ix) jhaf;fl;ilapy; 5 tpOjYk; ehzaj;jpd; jiy  tpohjpUj;jYkhd

epfo;T.

nraw;ghL - 1 (jPu;T)

jhaf;fl;ilapd; ngWkhdk;
>

>
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;F
k
; 
n
g
W
N
g
W

A

1       2        3       4       5       6

T

H

B
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(ii)

A B  

(i) S

A B  

S

(iv)BA 
(iii)

A B

S

  

A B

  

BA S

A B

  

S  BA(vi)(v)

A B

  

S A

A B

  

S

 1BA

(viii)

A B

  

S

 1BA

(vii)

A - B

B-A

(ix)

A B

  

S

 A B



193

 khjpup ntspnahd;wpy; khjpupg; Gs;spfspd; vz;zpf;iff;fikaf; fhzg;gLk;

nkhj;j epfo;Tfspd; vz;zpf;ifia tpsf;Ftjw;fhf khztu;fSld; fye;

Jiuahlypy; <LglTk;.

&gh 5 ngWkjpahd ehzaj;ijAk; &gh 10 ngWkjpahd ehzaj;ijAk;

xNu Kiwapy; Nky; vwpaf;$ba gupNrhjidf;fika khjpup ntspapd; kPJ

khztu;fspd; ftdj;ijr; nrYj;jr; nra;aTk;.

gpd;tUk; epajpfspdbg;gilapy; ngau;j;njLf;fg;gl;Lf; fhl;lf;$ba epfo;Tfspd;

vz;zpf;ifiaj; jdpj;jdpahff; Nfl;lwpe;J Fwpj;Jf; nfhs;sTk;.

khjpupg; Gs;sp (1) ,y; cs;slq;Fk;

epfo;Tfspd; vz;zpf;if =  4

khjpupg; Gs;sp (2) I cs;slf;fpa

epfo;Tfspd; vz;zpf;if =  6

khjpupg; Gs;sp (3) I cs;slf;fpa

epfo;Tfspd; vz;zpf;if =  4

 khjpupg; Gs;sp 4 cld; $ba

epfo;Tfspd; vz;zpf;if =  1

&gh 5 ngWkjpahd ehzak;

&
g
h
 
10
 
n
g
W
k
j
pa
h
d
 
e
h
z
a
k
;

          

         

H           T

T

H

*           *

*           *

  H             T

T

H

 

*           *

*           *

T            H

T

H

 

*           *

*           *

    T         H

T

H
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 khjpupg; Gs;sp xd;NwDk;cs;slf;fhj

epfo;Tfspd; vz;zpf;if =    1

khjpupg; Gs;sp 4 I cs;slf;fpa

khjpup ntspapypUe;J ngau;j;njLf;ff;

$ba nkhj;j epfo;Tfspd; vz;zpf;if =  16

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 khjpup ntspapdbg;gilapy; tpsf;fg;gl;l ngWNgWfspy; ve;jnthU Jizj;

njhilnahd;iwAk; epfo;nthd;whf tpsf;f KbAk;. epfo;nthd;W khjpupg;

Gs;sp xd;wpdhy; my;yJ gytw;iw cs;slf;fg;gl;bUf;f KbAk;.

 mt; ve;jnthU jdpj;j khjpupg; Gs;spnahd;iwAk; vspa epfo;nthd;whf

miof;f KbAk;.

 epfo;nthd;wpw;Fg; gf;fr; rhu;ghf mtaq;fs; xd;iw tpl mjpfkhff; fhzg;gL

khapd; mJ $l;L epfo;thFk;. ,t;thW khjpup ntspapid tpsf;fg;gLj;Jk;

epfo;nthd;iw NkYk; gpujpepjpj;Jtg;gLj;jf;$bajhf ,Ug;gpd; mt;thwhd

epfo;nthd;W $l;L epfo;nthd;whff; fUjg;gLk;.

cjhuzk;: jhaf;fl;ilnahd;iw Nky; vupAk;nghOJ ,ul;ilg; ngWkhdq;

fs; fpilg;gjw;fhd epfo;T.

 A, B  Mfpa khjpup ntsp (S) ,d; mbg;gilapy; nghUs; $wg;gLk; ve;jnthU

epfo;T ,uz;lhf ,Uf;Fk;nghOJ mtw;wpd; ve;jnthU epfo;nthd;W ,lk;ngW

tjw;fhd khjpupg; Gs;spia cs;slf;Fk; gpuNjrk; me;epfo;Tfspd; xd;wpw;G

vd miof;fg;gLk;. ,jid ( BA ) vd;wthW milahsg;gLj;jg;gLk;.

 NkYk; A, B, C, ...........  vd;wthW khjpup ntspapy; nghUs; $wg;gLk;

ve;jnthU epfo;Tj; njhFjpnahd;whff; fUJk;nghOJ mJ vt;tifap

NyDk; epfo;nthd;wpw;Fupa khjpup cWg;ghf cs;slq;Fk; gpuNjrk;

CBA   ' ' ' ' ' ' ' '  vd;wthW fhzg;gLk;.

1
3
5

2
4
6

  $l;L epfo;T  A = 2,4,6

A B

S

  

BA
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 A, B  vDk; khjpup ntspapd; (S) kPJ nghUs; $wg;gl;l ve;jnthU epfo;Tfs;

,uz;L fhzg;gLk;nghOJ A, B  Mfpa epfo;Tfs; ,uz;Lk; xNu Kiwapy;

epfo;tjw;F xj;j khjpupg; Gs;spfis cs;slf;fpa gpuNjrk; mk;khjpupfs;

,uz;bd; ,ilntl;L vd;wiof;fg;gLk;. ,jid ( BA ) vd milahsg;

gLj;jg;gLk;.

 A  vd;gJ khjpup ntspapdbg;gilapy; (S) nghUSs;sjhf ,Uf;Fk; ve;jnthU

epfo;nthd;whff; fhzg;gLk; nghOJ A  epfo;tpw;Fupajy;yhj khjpupg; Gs;spia

cs;slf;fpa gpuNjrk; A  apd; xd;wpw;G epfo;T (A1) vd miof;fg;gLk;.

 A, B  vd;gJ khjpup ntsp (S)  ,d; mbg;gilapy; nghUs; $Wk; ve;jnthU

epfo;Tfs; ,uz;lhf ,Uf;Fk; nghOJ A   epfo;Tf;Fk; B  epfo;Tf;FKupajy;yhj

khjpupg; Gs;spia cs;slf;fpa gpuNjrk;  1BA  vd tpsf;fg;gLk;. ,e;j

 1BA  vd;gjid ( )A B   vdTk; fhl;l KbAk;

                   BA    =   1BA

 A , B  Mfpa ,U epfo;TfSk; xNu Kiwapy; cupj;jw;w Vida khjpupg;

Gs;spfis cs;slf;fpa gpuNjrk;  BA  vd milahsg;gLj;jg;gLk;.

A B

S

  

BA

S

 

A B

S

  

A

A
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 ,e;j  BA  vDk; fUj;jpw;F BA   vdTk; fhl;l KbAk;

  BABA

 A, B vDk; khjpup ntspapdbg;gilapy; nghUs; $wg;gLk; ve;jnthU epfo;Tfs;

,uz;lhf ,Uf;Fk;nghOJ A  epfo;tpw;Fupajhff; fhzg;gl;lhYk; $l B

epfo;tpw;Fupajy;yhj khjpup cWg;G cs;slq;Fk; gpuNjrj;ij A - B  vd

nghUs; $w KbAk;.

,jid  BA   vdTk; milahsg;gLj;j KbAkh?

 mt;thNw B epfo;tpw;Fupajhff; fhzg;gl;lhYk; $l A   epfo;tpw;F cupajy;yhj

khjpup cWg;gpy; cs;slf;fg;gLk; gpuNjrk; B - A  vd nghUs; $w KbAk;.

 ,jid  BA   vdTk; milahsg;gLj;j KbAk;

 khjpup ntspapdbg;gilapy; ntspg;gLj;jg;gl;Ls;s vy;yhg; ngWNgWfspypUe;Jk;

tpsf;fk; $wf;$ba nkhj;j epfo;Tfspd; vz;zpf;ifia epfo;T ntsp vd

miof;f KbAk;.

 mg;nghOJ n khjpup vz;zpylq;fhj vz;zpf;ifiaf; nfhz;l khjpup ntsp

nahd;wpd; %yk; tpsf;fk; $wf;$ba epfo;T ntspf;Fupa nkhj;j epfo;Tfspd;

vz;zpf;ifia n2 k; tO %yk; ntspg;gLj;jpf; fhl;l KbAk;.

 epfo;T ntspahdJ khjpupntspiag; Nghd;W tiuG %yk; my;yJ glq;fs;

%yk; cUthf;f KbahJ.

 BA

A B

S

  

A B

S

  

 A- B

A  B

S

  

 B - A



197

Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.4: nghUl; njhFjpnahd;iwj; jahupj;jiyAk; nghUl;

njhFjpnahd;iwj; njupT nra;jiyAk; Nkw;nfhs;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 xd;wpw;nfhd;W NtWgl;l nghUl;njhFjpnahd;iw xOq;FKiwf;fika tifg;

gLj;jf;$ba tpjpKiwfspd; vz;zpf;ifia Rl;bf; fhl;Lthu;.

 tupir khw;wj;jpw;Fk; Nru;khdj;jpw;Fk; nghUs; $Wthu;.

 tupir khw;wk;> Nru;khdk; vd;gtw;iwg; ngw;Wf; nfhs;sf;$ba #j;jpuq;fis

vOjpf; fhl;Lthu;.

 tupir khw;wj;jpw;Fk; Nru;khdj;jpw;Fkpilapyhd NtWghLfis tpsf;Fthu;.

 cupa #j;jpuq;fisg; gad;gLj;jp rupahf gpur;rpidfisj; jPu;g;ghu;.

 vOkhw;Wg; gupNrhjidnahd;wpw;fhf kutupg;glj;ijg; gad;gLj;jp khjpup ntsp

iag; ngw;Wf; nfhs;thu;.

 kutupg; glq;fisg; gad;gLj;jp vOkhw;Wg; gupNrhjidnahd;W njhlu;ghf

epfo;jfTg; gpur;rpiddfisj; jPu;g;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; gjhifia tFg;gpy; Kd;itf;fTk;.

gpd;tUk; tpdhf;fis khztu;fsplk; tpdtTk;.

 trdj;jpd; KjyhtJ vOj;ij vj;jid Kiwfspy; njupT nra;a KbAk;?

 KjyhtJ vOj;Jj; njupT nra;jjd; gpd;du; mt;trdj;jpd; ,uz;lhtJ

vOj;ij vj;jid Kiwfspy; njupT nra;a KbAk;?

 KjyhtJ> ,uz;lhtJ vOj;Jf;fs; ,uz;ilAk; njupT nra;jjd; gpd;du;

trdj;jpd; %d;whtJ vOj;ij vj;jid Kiwfspy; njupT nra;a KbAk;?

 KjyhtJ %d;W vOj;Jf;fs; njupT nra;jjd; gpd;du; ehd;fhtJ vOj;ij

vj;jid Kiwfspy; njupT nra;a KbAk;?

 KjyhtJ vOj;J ehd;ifj; njupT nra;jjd; gpd;du; trdj;jpd; ,Wjp

vOj;ij vj;jid Kiwfspy; njupT nra;a KbAk;?

 xd;wpw;nfhd;W NtWgl;l vOj;Jf;fs; 5 cld; $bajhd trdq;fs; vj;jid

mikf;f KbAk;?

 

a,   b,    c,    d,    e
-----------------------

,t;ntOj;Jf;fs; Ie;jpypUe;Jk;

xd;wpw;nfhd;W NtWgl;l

5 vOj;Jf;fSld;

trdq;fis vOJNthk;.
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 gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahliy Nkw;nfhs;sTk;.

 trdj;jpd; KjyhtJ vOj;ijj; njupT  nra;tjw;F  khw;W Kiwfs; 5

cz;L vd

 trdj;jpd; ,uz;lhtJ vOj;ijj; njupT nra;tjw;F khw;W Kiwfs; 4

cz;L vd

 trdj;jpd; %d;whtJ  vOj;ijj;  njupT  nra;tjw;F  khw;W Kiwfs;

%d;W cz;L vd

 trdj;jpd; 4 MtJ  vOj;ijj;  njupT  nra;tjw;F  ,uz;L Kiwfs;

cz;L vd

 trdj;jpd; ,Wjp vOj;ijj; njupT nra;tjw;F xU Kiw kl;LNk cz;L

vd

 toq;fg;gl;l 5 vOj;Jf;fis gy;NtW khw;w Kiwfspy; vOj;Jf;fisr;

rPuikj;J 120 trdq;fis cUthf;f KbAk;.

 ,t;thW njupT nra;af;$ba trdq;fspd; vz;zpf;ifahdJ 12345 
vDk; Kiwapy; ngw;Wf; nfhs;s KbAk; vdr; Rl;bf; fhl;lTk;.

 12345   vd;gjid 5! vdf; fhl;l KbAk; (5 Kiwfspy;) vd;gjidj;

njspTgLj;jTk;.

 ,jw;fika 3! 3 2 1    vdTk;

 6! 6 5 4 3 2 1       vdTk; ngw;Wf; nfhs;s KbAk; vd;gjid tpsf;fTk;.

 khztu;fis gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

 a, b, c  Mfpa %d;W vOj;Jf;fspypUe;Jk; NtWgl;l vOj;Jf;fs;  ,uz;L

tPjk; vLj;J cUthf;ff;$ba midj;J trdq;fisAk;  vOjpf; fhl;L

tjw;F khztu;fSf;F MNyhrid toq;fTk;.

(ab. ac. ba. bc. ca. cb)

my;yJ

vd tpsf;fTk;.

a

b

c

b

c

a

c

a

b

a b

a c

b a

b c
c a

c b
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 rhd;> Fkhu;> vl;tl; Mfpa %d;W gps;isfspy;  ,U  gps;isfs; njupT

nra;af;$ba NtWgl;l  Kiwfs;  midj;ijAk;  vOjpf;  fhl;Ltjw;F

khztu;fSf;F MNyhrid toq;fTk;.

(i) rhDk; FkhUk;

(ii) rhDk; vl;tl;Lk;

(iii) FkhUk; vl;tUk;

 a, b, c  Mfpa vOj;Jf;fs; %yk; jlitf;F NtWgl;l vOj;Jf;fs; 2 tPjk;

vLj;J trdq;fis cUthf;Fk; KiwahFk; vd

 %d;W gps;isfspypUe;J ,U gps;isfs; tPjk; vLj;jy;> njupT nra;jy;

vdr; Rl;bf; fhl;lTk;.

nraw;ghL: 1

(1) (i) 1> 2> 3> 4> 5> 6  Mfpa  ,yf;fq;fspdhy;  NtWgl;l  ,yf;fq;fs;

,uz;L tPjk; vLj;J cUthf;ff;$ba ,yf;f vz;zpf;if vj;jid?

(ii) mt;thW jahupf;fg;gl;l ,yf;ffq;fspypUe;J  ,yf;fnkhd;iw vO

khw;whfj;  njupT  nra;ag;gLkhapd;  mJ xw;iw vz;zpf;ifahf

,Ug;gjw;fhd epfo;jftpidf; fzpf;fTk;.

nraw;ghL - 1 - jPu;T:

(i) 6               2n r 

 
!

!

n
n

pr n r


     2

6!
 6

6 2 !P
 

     
6   5   4!

4 !

 
     30

30 ,yf;fq;fs; cUthf;f KbAk;.

(ii) vOkhw;whfj; njupT nra;ag;gLk; ,yf;fnkhd;W xw;iw vz;zpf;if

nahd;whf ,Ug;gjw;fhd epfo;jftpid kutupg; glj;jpd; %yk; ngw;Wf;

nfhs;s KbAk;.

KjyhtJ ,uz;lhtJ     ngWNgW   epfo;jfT

,yf;fk; ,yf;fk;

6

3

6

3

O

E

5

3

O

E

O

E

O, O

O, E

E, O

E, E

5

3

5

2

5

2

06

30

09

30

09

30

06

30
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Nkw;fhl;ba kutupg;glj;jpw;fika xw;iw vz;zpf;ifiag; ngw;Wf; nfhs;sf;

$ba Kiw ,uz;lhFk;. (O, O) ck;   (E,O)

/ xw;iw vz;zpf;if ngWtjw;fhd epfo;jfT 
06 09

30 30
   

15
 = 0.5

30


,g;gpur;rpidia tupir khw;wj;jpd; %yk; gpd;tUkhW jPu;f;f KbAk;.

 vz;zpf;ifapd; ,yf;fk; ,uz;Lk; xw;iwahf ,Uf;ff;$ba

Kiwfspd; vz;zpf;if = 623 11  pp

 ,yf;fq;fspd; KjyhtJ ,yf;fk; ,ul;ilahfTk;

,Wjp ,yf;fk; xw;iwahfTk; ,Uf;ff;$ba

Kiwfspd; vz;zpf;if = 1 13 3 9p p 

 nkhj;j khjpupg; Gs;spfspd; vz;zpf;if = 26 30p 

 xw;iw vz;zpf;ifnahd;iwg; ngWtjw;fhd epfo;jfT 
6 9 15

30 30


 

= 0.50

nraw;ghL - 2:

(i) B
1
, B

2
, B

3
, B

4
 Mfpa Mz;gps;isfs;  ehd;F Ngu;fSk;> G

1
, G

2
, G

3  
 Mfpa

ngz;gps;isfs; %d;W Ngu;fSk; ,Uf;Fk; FOtpypUe;J ,U gps;isfs;

njupT nra;af;$ba Kiwfspd; vz;zpf;if vj;jid?

(ii) ,UtUk; Mz; gps;isfshf ,Ug;gjw;fhd epfo;jftpidf; fzpf;fTk;.

(iii) ,UtUk; ngz; gps;isfshf ,Ug;gjw;fhd epfo;jftpidf; fzpf;fTk;.

(iv) Fiwe;jJ xU Mz;gps;isahtJ njupT  nra;af;$ba epfo;jftpidf;

fzpf;fTk;.

nraw;ghL - 2 -jPu;T:

(i) ghy; NtWghl;ilf; fUj;jpw; nfhs;shJ gps;isfs; VO Ngu;fspypUe;J ,t;

tpUtuhfj; njupT nra;af;$ba Kiwfspd; vz;zpf;ifia tupir khw;wj;

jpD}lhff; fzpf;f KbAk;.

mg;nghOJ n = 7, r  = 2

 
!

! !
C r

n
n

r n r
 



 
7

2

7!

2! 7 2 !
C




       
7 6 5!

2 1 5!

 


 
  = 21

epfo;jfit mwpe;J nfhs;tjw;fhf Kjyhtjhf kutupg;glj;ijg; gad;gLj;J

Nthk;.

3



201

KjyhtJ ,uz;lhtJ     ngWNgW    epfo;jfT

   njupT    njupT

,UtUk; Mz;gps;isfshf ,Ug;gjw;fhd epfo;jfT =
4 3 12 6 2

 =  =  = 
7 6 42 21 7


,UtUk; ngz;gps;isfshf ,Ug;gjw;fhd epfo;jfT =
3 2 6 3 1

 =  =  = 
7 6 42 21 7


Fiwe;jJ xU Mz; gps;isahtJ njupT

nra;tjw;fhd epfo;jfT =   
12 12 12 36 6

 +  +  =  = 
42 42 42 42 7

,jidg; gpd;tUkhWk; fzpf;f KbAk;.

Fiwe;jJ xU Mz;gps;isahtJ fpilg;gjw;fhd

epfo;jfT  1 .p G G 

6
1

42

42 6

42

36

42

6

7

 








mLj;J tupir khw;wj;ijg; gad;gLj;jp Nkw;fhl;ba epfo;jftpidf; fzpg;Nghk;.

B

G

B

G

B

G

   B.B

  B. G

G. B

G. G

4

7

3

7

3

6

3

6

4

6

2

6

12

42

12

42

12

42

06

42
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(i) ,UtUk; Mz;gps;isfshf ,Ug;gjw;fhd epfo;jfT
1 1

2

4 3

7

p p

p




4 3

42




12 2

42 7
 

(ii) ,UtUk; ngz;gps;isfshf ,Ug;gjw;fhd epfo;jfT

3 2

42




6

42
  

1

7


(iii) Fiwe;jJ xUtuhtJ Mz;gps;isahf ,Ug;gjw;fhd epfo;jfT

     1 1 1 1 1 1

2

4 3 4 3 3 4

7

p p p p p p

p

    


     4 3 4 3 4 3

42

    


36

42
  

6

7


nraw;ghL - 3

fk;gdpnahd;wpy; cw;gj;jp Kfhikahsu; 5 Ngu;fSk; tpw;gid Kfhikahsu;

3 Ngu;fSk; Nritahw;Wfpd;wdu;. mtu;fSs; ve;jnthU Kfhikahsu;fs;

3 Ngu;fs; gzpg;ghsu;fshf epakpf;fg;gl Ntz;bAs;sJ. ,g;gzpg;ghsu; rigf;F>

(1) cw;gj;jp Kfhikahsu;fs; ,Utu; epakpf;fg;gly;.

(2) tpw;gid Kfhikahsu;fs; ,Utu; epakpf;fg;gly;.

(3) tpw;gid KfhikahsnuhUtu; epakpf;fg;gly;.

(4) mtu;fSs; cw;gj;jp Kfhikahsu;fs; xUtNuDk; gzpg;ghsuhf tUt

jw;fhd epfo;jftpidf; fzpf;f.

1 1

2

3 2

7

p p

p
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(i) cw;gj;jp Kfhikahsu; ,Utu; epakpg;gjw;fhd epfo;jfT.

 kutupg;glk; %yk ;

PPM, PMP, MPP Mfpa Gs;spfspd; epfo;jfTg; ngWkhdq;fisf; $l;L

tjd; %yk; ngw;Wf; nfhs;sTk;.

60 60 60 180 15
28336 336

 
 

 tupir khw;wj;jpD}lhf

2 1

3

3 10 3 30 15

8 56 56 28

Sc c

c

 
   

(ii) tpw;gid Kfhikahsu; ,Utu; epakpg;gjw;fhd epfo;jfT.

 kutupg;glj;jpd; %yk;

PMM, MPM, MMP Mfpa Gs;spfspd; epfo;jfTg; ngWkhdq;fis $l;L

tjd; %yk; ngw;Wf; nfhs;sTk;.

30 30 30 90 15

336 336 56

 
  

 tupir khw;wj;jpD}lhf

3 0

3

3 5 3 15

8 56 56

Sc c

c

 
  

epfo;jfT    ngWNgW

M8

3

P

P

M

7

4

7

3

7

5

7

2

P

M

P

P

P

P

M

M

M

M

6

3

6

3

6

4

6

2

6

5

6

1

6

2

6

4

8

5

336

60

336

60

P.P.P

P.P.M

P.M.P

P.M.M

M.P.P

M.P.M

M.M.P

M.M.M

336

60

3 0

3 3 6

336

60

3 0

3 3 6

3 0

3 3 6

6

3 3 6
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(iii) tpw;gid KfhikahsnuhUtuhf epakdk; ngwhjpUg;gjw;fhd epfo;jfT

 tupg;glj;ijg; gad;gLj;Jtjd; %yk;

60 5

336 28
 

 Nru;khdj;jpd; %yk;

3 0
8

3

3 10 1 10 5

56 56 28

Sc c

c

 
   

(iv) mjpy; fhzg;gLk;  gpuptpdu;fSs;  cw;gj;jp  Kfhikahsu;  xUtuhtJ

epakpf;fg;gLtjw;fhd epfo;jfT.

5
1

28
 

28 5

28




23

28


ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 xd;wpw;nfhd;W NtWgl;l nghUl;njhFjpnahd;W toq;fg;gl;bUf;Fk;nghOJ

mtw;iw Kjyhtjhf 
1n  KiwapYk; ,uz;lhtij 2n  KiwapYk; xOq;F

Kiwg;gLj;Jk;nghOJ nkhj;j xOq;FKiwg;gLj;jg;gl;litfspd; vz;zpf;if

21 nn   Mf ,Uf;Fk;.

 n  tpj;jpahrkhd nghUl; njhFjpnahd;iw toq;fg;gl;Ls;sNghJ mtw;Ws;

KjyhtJ cUg;gb n  Kiwapy; KjyhtJ cWg;gpidj; njupT nra;jjd;

gpd;du; ,uz;lhtJ cUg;gb (n-1) KiwapYk; %d;whtJ cUg;gb (n-2)
KiwapYk; njupT nra;a KbAk;.

 mg;nghUl; njhFjpapd; ,Wjp cUg;gbia xU Kiwapy; kl;LNk njupT

nra;a KbAkhf ,Ug;gJld; mJ (n - n)+1 vDk; tifapy; milahsg;gLj;j

KbAk;.

 ,jw;fika        . 1 . 2 . 3 ......... 1n n n n n n      vd;gjid xOq;FKiw

ahdJ vdf; fUjg;gLk;.

 ,q;F !l  ,d; ngWkhdk; 1 MfTk; !0  ,d; ngWkhdk; 1 vdTk; Vw;Wf;

nfhs;sg;gLk;.

 xd;wpw;nfhd;W NtWgl;l nghUl;fs; n  njhFjpnahd;wpypUe;J xU jlitf;F

NtWgl;l nghUl;fis r  tPjk; vLf;ff;$ba xOq;FKiwnahd;Nw r  ,d;

tupir khw;wk; vd miof;fg;gLk;.
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 ,jw;fika NtWgl;l nghUs; n njhFjpnahd;wpy; NtWgl;l nghUl;fspy; r

msTfspy; vLf;ff;$ba tupir epiykhw;wj;jpd; vz;zpf;ifia n vd

milahsg;gLj;jg;gLtJld; mt;tupir khw;w vz;zpf;ifia gpd;tUkhW

mwpe;J nfhs;s KbAk;.

 
!

!
n

r

n
P

n r




 xd;wpw;nfhd;W NtWgl;l nghUs; n  njhifapypUe;J jlitf;F nghUs;fs;

r  tPjk; njupT nra;J vLj;jiy r  ,d; Nru;khdk; vd milahsg;gLj;jg;gLk;.

 mr;Nru;khd vz;zpf;ifiag; gpd;tUkhW fhl;l KbAk;.

 
!

! !
n

r

n
C

n r r
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.5: <UWg;Gf; $w;nwhd;iw gutyhf;Fthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 <UWg;Gf; $w;iw tpsf;Fthu;.

 <UWg;Gf; $w;nwhd;iwg; gutyhf;Fthu;.

 ve;jnthU tYTld; $ba <UWg;Gf; $w;nwhd;iw gutyhf;Fthu;.

 <UWg;Gg; gutyhf;fj;jpw;fhf <UWg;Gj; Njw;wj;jpidg; gad;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; $w;wpid tFg;gpy; Kd;itf;fTk;.

 
2

a b

 juk; 10> 11 ,y; fw;w Kiwf;Nfw;g mf;$w;wpid guk;gyhf;Ftjw;F MNyhrid

toq;fTk;

 gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; fye;Jiuahlnyhd;iw elhj;jTk;.

 fzpj uPjpapyhd (gjq;fSld; $ba) $w;nwhd;W fzpjj;jpy; <UWg;Gf;

$w;W vdg;gLk;.

 mt;thwhd $w;nwhd;iw ve;jnthU tYTlDk; $bajhf Kd;itf;f

KbAk;.

 ba  "  2
ba  "  3ba  , .........................  n

ba  vd;wthW

  2
ba   vd;gJ  ba   ba  MFk; vd njspTgLj;jTk;.

 ,g;gjq;fs; ,uz;ilAk; ngUf;Fk;NghJ fpilf;Fk; ngWNgW 22 2 baba 
MFk; vdr; Rl;bf; fhl;lTk;.

 ,q;Fs;s KiwahtJ>

 2
ba   =

(Kjy; nrhy;ypd; ,uz;lhtJ tY + 2  nrhy;ypd; ngUf;fy; ,uz;lhtJ

nrhy;ypd; 2tJ tY)

 <UWg;Gg; guk;gnyhd;wpd; tY mjpfupf;Fk;NghJ mjidg; gutyhf;Ftjdhy;

rpf;fy; nfhz;ljhFk; vd tpsf;fTk;. mjdhy; ve;jnthU tYTlDkhd

<UWg;Gf; $w;nwhd;wpd; guk;giy mtw;wpd; Nghf;fpid ,dq;fz;L ntspg;

gLj;Jtjw;F ,yFthFk; vdr; Rl;bf; fhl;lTk;.

  3ba   ,d; gutyhf;fiyg; ngw;Wf; nfhs;tjw;F khztu;fis <LgLj;jTk;.

 ,q;F  2
ba  Ig; gutyhf;Ftjd; %yk;  fpilf;Fk; $w;whfpa  22 2 baba  I

kPz;Lk;  ba  apdhy; ngUf;Ftjd; %yk; tpilapidg; ngw;Wf; nfhs;tJ

,yFthFk;.
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 fpilf;Fk; tpil 3223 33 babbaa   MFk; vdj; njspTgLj;jTk;.

  2
ba  ck;  3ba  ,dJk; guk;gypd; mstpw;Fk; Rl;bapd; (tY) ngWkjpf;F

kpilapyhd njhlu;gpid ,dq;fhz;gjw;F khztu;fis <LgLj;jTk;.

 gpd;tUk; $w;Wf;fspd; guk;giy Vw;fdNt ,dq;fz;l KiwapD}lhf $Wt

jw;F khztu;fSf;F xg;gilf;fTk;.

(i)       2
4x (iii)       34x

(ii)       2
5a (iv)       33x

 NkNy Fwpg;gplg;gl;lthW (a + b), (a + b)2, (a + b)3   vd;gtw;iwf; fUk;gyifapy;

vOjp Fzfj;ij fl;b naOg;Gk; Kiwapidr; Rl;bf; fhl;lTk;.

  baba 11 

  222
121 bababa 

  32233
1331 babbaaba 

 FwpaPL ,lg;gl;Ls;s nrhw;fspd; tYthdJ khwpr; nry;fpd;w Kiwapid

khztu;fsplk; Nfl;fTk;.

  4
ba   guk;giyf; Fwpg;gpLtjw;F khztu;fis <LgLj;jTk;.

 ve;jnthU <UWg;Gf; $w;nwhd;wpd; guk;gypd; Fzfj;ijg; ngw;Wf; nfhs;tij

,yFgLj;Jtjw;fhd ng];fypd; Kf;Nfhzj;ij khztu;fSf;F tpsf;fTk;.

1  1

   1    2     1

1     3   3    1

   1    4    6    4     1

 gpd;tUk; $w;Wf;fspd; guk;giy ngw;Wf; nfhs;tjw;F khztu;fis newpg;

gLj;jTk;.

  4
2 bx 

  
5

2x y

  8yx 

  8yx   guk;giyg; ngw;Wf; nfhs;s g];fy; Kf;Nfhzj;jpd; 8 ,d; tY

tiu ePbf;f Ntz;bapUf;Fk; vdr; Rl;bf; fhl;lTk;.

 ve;jnthU <UWg;Gf; $w;wpdJk; ve;jnthU tYtpdJk; guk;giy ,yFthfg;

ngw;Wf; nfhs;tjw;F Vida KiwapidAk; gad;gLj;j Ntz;bapUf;Fk;

vdr; Rl;bf; fhl;lTk;.
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      432
,, bababa   Nghd;w $w;Wf;fspd; guk;gypd; Fzfj;ij khj;jpuk;

fUk;gyifapy; Fwpg;gpl;Lg; gpd;tUkhW $l;lhf vOjTk;.

 2ba   = 1   2          3

   
2C

0
2C

1
2C

2

 3ba      =   1          3       3          1

   
3C

0
3C

1
3C

2
3C

3

 4ba     =  1 4  6  4 1

    
4C

0
4C

1
4C

2
4C

3
4C

4

 ve;jnthU <UWg;Gf; $w;wpdJk; ve;jnthU tYnthd;wpd; guk;gypd; Fzfj;

jpid> Nru;khdj;ijg; gad;gLj;jpg; ngw;Wf; nfhs;s KbAk; vdr; Rl;bf;

fhl;lTk;.

 mjw;Nfw;g  n
ba   ,d; guk;giyf; fl;bnaOg;Gtjw;F khztu;fis newpg;

gLj;jTk;.
nnn

n
nnnnnnnn

o
nn baCbaCbaCbacbaCba )(33

3
22

2
11

1
0 ...)(  

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 ,U Nfhitg;gjq;fSldhd $w;W <UWg;G $w;whFk;. cjhuzk;:  ba 
 xNu khjpupahd <UWg;G $w;Wf;fs; 2> 3> 4 vd;wthW ngUf;fk; me;j

<UWg;Gf; $w;wpd; tYthff; Fwpg;gplg;gLk;.

          ....
3

babababa 

      
2

. . . .a b a b a b   

 ,t;thwhd gjq;fisg; ngUf;fpr; RUf;Ftjd; %yk; fpilf;Fk; $w;whdJ

<UWg;Gf; $w;wpd; guk;gyhFk;.

 <UWg;Gg; guk;gypd; Fzfj;jpd; Nghf;fhdJ Kf;Nfhz tbtkhFk;.

 mJ g];fy; Kf;Nfhzk; vd miof;fg;gLk;.

1

1              1

1             2              1

1            3              3             1

1            4               6           4       1

1           5             10          10        5          1
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  n
ba   Kiwapyhd <UWg;Gf; $w;Wg; guk;gypd; gjq;fspd; vz;zpf;if

1n  MFk;.

 <UWg;Gf; $w;nwhd;iwg; guk;gy; nra;Ak; Kjy; gjj;jpd; Rl;b n ,ypUe;J

gbg;gbahff; Fiwe;J 0 tiuapYk;> 2tJ gjj;jpd; Rl;b 0 ,ypUe;J gbg;gb

ahf mjpfupj;J n  tiuapYk; njhlu;r;rpahf guk;gy; milAk;.

 <UWg;Gf; $w;nwhd;nwhd;wpd; gjq;fspd; Fzfr; Nru;khdj;ijg; gad;gLj;jpAk;

ngw;Wf; nfhs;s KbAk;.

 <UWg;Gg; guk;giyg; nghJthf gpd;tUk; KiwapYk; fhl;l KbAk; vdTk;>

mJ <UWg;Gj; Njw;wk; vd ngauplg;gLk;.

  nnn
n

nnnnnnnn
baCbaCbaCbaCba   ..........22

2
11

1
0

0

fzpg;gPl;L kjpg;gPl;L epajpfs;:

 gpd;tUk; $w;Wf;fspd; guk;giy vOJtjw;F khztu;fSf;F MNyhrid

toq;fTk;.

  73x   4
2 ba 

  53 yx    6
4p
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.6: epfo;jfTg; gpuNtrj;jpw;fhf mftakhd fUJNfhs;

mZFKiwiag; gad;gLj;Jthu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 mftakhd fUJNfhs; mZFKiwapid tpsf;Fthu;.

 mftakhd fUJNfhs; mZFKiwf;Nfw;g epfo;jftpid mstplf;$ba

re;ju;g;gq;fisr; Rl;bf; fhl;Lthu;.

 mftakhd fUJNfhs; mZFKiwf;Nfw;g epfo;nthd;wpd; epfo;jftpidf;

fzpg;gpLthu;.

 mftakhd fUJNfhs; mZFKiwapd; gytPdq;fisr; Rl;bf; fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; $w;wpid tFg;gpy; Kd;itf;fTk;.

 Vrpad; fpupf;fl; Nghl;bapd; KjyhtJ Nghl;bapd; ehzar; Row;rpapy;

,yq;if ntw;wp ngWk;.

 Nfhlyw;w ehzankhd;iw Nky; vwpAk;nghOJ jiy tpOtjw;Fk; g+

tpOtjw;Fk; rkkhd re;ju;g;gk; ,Uf;Fk;.

 gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahliy elhj;jTk;.

 khjpup ntspapd; mbg;gilapy; fUj;Jf; $wg;gLfpd;w rfy khjpupg; Gs;spfSk;

fpilg;gjw;Fr; rkkhd re;ju;g;gk; fhzg;gLkhapd; mit xj;j epfo;Tfs;

vdg;gLnkd.

 1 njhlf;fk; 6 tiuapy; ,yf;fkplg;gl;l  rhjhuz jhaf;fl;ilnahd;iw

NkNy vwpfpd;w vOkhw;Wg; gupNrhjidf;fhd khjpup ntsp njhlu;gpy;

khztu;fspd; ftdj;ij <u;f;fr; nra;aTk;.

 jhaf;fl;ilapy; ,yf;fk; 1 fpilf;ff;$ba re;ju;g;gk; xd;W khj;jpuk;

fhzg;gLfpd;wnjd;gij khztu;fSf;Fr; Rl;bf; fhl;lTk;.

 khjpup ntspapYs;s nkhj;j ngWNgw;wpd; vz;zpf;if MW vd;gjdhy;

jhaf;fl;ilapd; ,yf;fk; 1 fpilg;gjw;fhd epfo;jfT 
1

6
 vdr; Rl;bf;

fhl;lTk;.

 mk;khjpup ntspapy; xw;iw ,yf;fq;fs; fpilf;ff;$ba re;ju;g;gq;fis

khztu;fsplk; Nfl;fTk;. gpd;du; xw;iw ,yf;fg; ngWkjpfs; fpilf;ff;$ba

epfo;jfT 
3

6
 vd;gijr; Rl;bf; fhl;lTk;.

 rhjhuz jhaf;fl;ilnahd;iw NkNy NghLk;NghJ fpilf;ff;$ba ngW

Ngwhf khjpup ntspapy; Fwpg;gplg;gLfpd;w ngWNgWfSf;F Nkyjpfkhf

NtW VjhtJ ,lk;ngWkh vd;gijf; Nfl;fTk;.

 jhaf;fl;il cUshJ tpspk;gpy; my;yJ rha;e;J ,Ug;gjw;fhd re;ju;g;gk;

fhzg;gLfpd;wJ vd;gij fye;Jiuahly; %yk; ntspg;gLj;jTk;.
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gapw;rp: 1

ignahd;wpYs;s gOjile;j 4 kpd;Fkpo;fSk;> gOjilahj 6 kpd;Fkpo;fSk;

fhzg;gLk;NghJ vOkhw;whfj; njupT nra;ag;gLfpd;w kpd;FkpohdJ gOjile;j

kpd;Fkpohf ,Ug;gjw;fhd epfo;jftpidf; fz;Lgpbf;f.

tpil:

gOjile;j kpd;Fkpo; fpilf;Fk; epfo;T D  Mapd;>

mg;NghJ   4Dn

nghjpapYs;s nkhj;j kpd;Fkpo;fspd; vz;zpf;if 10 Mf ,Ug;gjdhy;

10)( Sn MFk;.

 DP
 
 Sn

Dn


10

4
  5

2


gapw;rp: 2

cGypd; gpwe;j jpdk; thuj;jpd; filrp ehnshd;wpy; ,Uf;ff;$ba epfo;jfT

vt;tsT?

tpil:

elf;ff;$ba nkhj;jg; ngWNgWfspd; vz;zpf;if (fpoik ehl;fspd; vz;zpf;if)

= 7 MFk;.

cGypd; gpwe;j jpdk; thuj;jpd; filrp ehspy; ,Uf;fyhk; vdf; $wf;$ba

ehl;fs; = 2 MFk;.

mjd;gb mtupd; gpwe;j jpdk; thuj;jpd; filrp ehspy; tuf;$baJ (E) vd

vLj;jhy;>

)(

)(
)(

Sn

En
EP 

7

2


ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 vOkhw;Wr; Nrhjidapy; fpilf;ff;$ba rfy ngWNgWfSk; xj;jjhf ,Uf;Fk;

vd;gNj mftakhd fUJNfhs; mZFKiwapd; mbg;gilf; fUJNfhshf

mikfpd;wJ.

 ,e;j xj;j jd;ikAila ngWNgWfs; xd;W my;yJ gytw;wpD}lhf tpsf;fk;

$wg;gLfpd;w epfo;T xj;j jd;ikAs;s epfo;T vd miof;fg;gLk;.

 xj;j jd;ikAs;s ngWNgWfisf; nfhz;l khjpup ntspapd; mbg;gilapy;

tpsf;fk; $wg;gLfpd;w VjhtJ epfo;nthd;wpw;Fr; rhu;ghf fpilf;ff;$ba

ngWNgw;wpd;  vz;zpf;ifia khjpupntspapd; nkhj;jg; ngWNgWfspd; vz;zpf;

iff;Ff; fhl;lg;gLfpd;w tpfpjkhdJ mftakhd fUJNfhs; mZFKiw

apy; epfo;jfT vd tpsf;fk; $wg;gLk;.
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 mjd;gb A   vd;gJ S  Mapd; khjpup ntspapd; mbg;gilapy; fUj;Jf; $wg;gl;l

epfo;T> epfOk;NghJ me;j A  epfo;T ,lk;ngwf;$ba epfo;jfT

 
)(

)(

Sn

An
AP  vdf; fzpf;f KbAk;.

)(AP = A  ,lk;ngwf;$ba epfo;jfT.

)(An = A  epfo;tpw;Fr; rhu;ghf fpilf;ff;$ba ngWNgWfspd; vz;zpf;if

)(Sn =   khjpup ntspapy; nkhj;j ngWNgw;wpd; vz;zpf;if.

 ehzankhd;iw NkNy vwpjy;> jhaf;fl;ilnahd;iw NkNy vwpjy; Nghd;w

vOkhw;Wg; gupNrhjidAld; njhlu;Gila xj;j ngWNgw;wpidf; nfhz;l

khjpupntspapd; mbg;gilapy; tpsf;fk; $wg;gLfpd;w ve;jnthU epfo;tpdJk;

epfo;jftpidf; fz;Lgpbg;gjw;F mftakhd fUJNfhs; mZFKiw

gaDilaJ.

 mj;Jld; cw;gj;jpg; nghUl;njhFjpnahd;wpy; Fwpg;gpl;lsT gOjile;j

nghUl;fspd; tpfpjk; fhzg;gLfpd;w re;ju;g;gj;jpy; me;j cw;gj;jp ,Ug;gpid

vOkhw;whfj; njupT nra;fpd;w mynfhd;W gOjile;jnjhd;whf ,Uf;ff;$ba

epfo;jftpidj; Njly; Nghd;w nraw;ghl;L re;ju;g;gq;fs; njhlu;gpy; ,e;j

mZFKiwapidg; gad;gLj;j KbAk;.

 ehzankhd;iw NkNy vwpAk;NghJ tpspk;gpy; epw;wy; Nghd;w kpf mupjhf

elf;ff;$bajhapDk; elf;ff;$ba epfo;T njhlu;gpy; ,e;j mZFKiwapy;

ftdk; nrYj;jg;glhik ,jd; gytPdnkhd;whff; fhl;lKbAk;.

 ngWNgW xj;jjhfapUf;Fkh> xj;jjhfapUf;fhjh vd;gij cWjpg;gLj;j Kbahj

NghJ ,e;j mZFKiwapidg; gad;gLj;j KbahJ.

 elf;ff;$ba rfy epfo;TfspdJk; vz;zpf;if njupahj re;ju;g;gq;fspy;

epfo;jftpidf; fzpg;gjw;F ,e;j mZFKiwapidg; gad;gLj;j KbahJ.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.7: epfo;jfT mZFKiwnahd;whf rhu;G kPbwd; mZF

Kiwiag; gad;gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 rhu;G kPbwidr; rupahf ntspg;gLj;Jthu;.

 gupNrhjid Nkw;nfhs;Sk; xt;nthU jlitfSf;Fk; xj;jjhf fUj;jpw;

nfhs;sg;gLk; epfo;T epfo;tjw;fhd rhu;G kPbwid tiuTgLj;jpf; fhl;Lthu;.

 tiuglj;jpD}lhf gupNrhjid Nkw;nfhs;sg;gLk; jlitfspd; vz;zpf;if

mjpfupf;Fk;nghOJ fUj;jpw; nfhs;sg;gLk; epfo;T epfo;tjw;fhd rhu;G kPbwid

mbg;gilahff; nfhz;L epfo;jftpw;Fg; nghUs; $Wthu;.

 rhu;G kPbwd; mZFKiwiag; gad;gLj;jf;$ba re;ju;g;gq;fisf; Fwpg;gpl;Lf;

fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; $w;wpid tFg;gpy; Kd;itf;fr; nra;aTk;.

 Nfhlyw;w jhaf;fl;il xd;iw Nknywpjy; vOkhw;Wr; Nrhjidapd;NghJ

xw;iw vz; fpilg;gjw;fhd epfo;jfT.

 tOTld; $ba nghUl; njhFjpnahd;wpy; mtjhdk; nrYj;Jk;nghOJ

cw;gj;jp tupirapypUe;J nghUl;fs; 5 tPjk; nfhz;l khjpupnahd;iwj;

njupTnra;J gupNrhjid nra;Ak; nghOJ tOnthd;Wld; $ba nghU

nshd;W fpilg;gjw;fhd epfo;jfT.

 gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahlnyhd;iw Nkw;nfhs;sTk;.

 Nfhlyw;w jhaf;fl;ilnahd;iw Nky; vwpjy; epfo;jfTg; gupNrhjidiaf;

nfhz;l khjpup ntspapy; fpilf;ff;$ba epfo;Tfs; rkkhdjhf ,Uf;Fk;.

 MapDk; nghUs; khjpupnahd;iw Nrhjid nra;Ak; vOkhw;W Nrhjid

apdhy; fpilf;fpd;w ngWNgW rkkhd epfo;thf ,Uf;fhjpUf;Fk;.

 rkkw;w ngWNgWld; $ba khjpup ntspapy; fhzg;gLk; vOkhw;W

gupNrhjidfSf;Fupajhf epfo;jftpw;F tpsf;fk; $Wtjw;fhf mftakhd

fUJNfhs; mZFKiwiag; gad;gLj;j KbahJ.

 cw;gj;jpr; nray;KiwapypUe;J njupT nra;ag;gLk; nghUnshd;W tO

nthd;Wld; $bajhf ,Ug;gjw;fhd epfo;jftpidj; jPu;khdpg;gjw;F kPs;

itg;Gldhd nghUs;fs; 5 tPjk; nfhz;l khjpupfs; mjpfstpy; ngw;W

mt; xt;nthU khjpupapdJk; tOTld; $ba nghUs;fspd; vz;zpf;ifia

gjpTnra;J nfhs;Sjy; Ntz;Lk;.

 mg;nghOJ nghUnshd;W tOnthd;Wld; $bajhf ,Ug;gjw;fhd rhu;G

kPbwidg; ngw;Wf; nfhs;s KbAk;.
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 khztu;fis ,U FOf;fshf tifg;gLj;jp gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

(1) ehzankhd;iw Nky; vwpjy; vOkhw;Wg; gupNrhjidnahd;wpy; jiy

tpOtjw;fhd epfo;T.

(2) jhaf;fl;ilia  xUKiw  Nky;  vwpjy;  vOkhw;Wg;  gupNrhjidapy;

xw;iw vz; fpilg;gjw;fhd epfo;T.

 rkkhd epiyikfspdbg;gilapy; kPs ,lk;ngwyhd gupNrhjidapid

Nkw;nfhs;tjd; %yk; fpilf;Fk; ngWNgw;wpw;fika gpd;tUk; ml;ltiziag;

g+uzg;gLj;jTk;.

gupNrhjidj; Fwpg;gpl;l Gs;spf;Fr; rhu;ghf rhu;G kPbwd;

jlitfspd; ngWNgW fpilf;fg;ngw;w
vz;zpf;if jlitfspd; vz;zpf;if

    5

  10

  15

  30

  50

100

150

 (rhu;G kPbwDf;F mz;kpj;j KjyhtJ 10 Mk; ,lj;ijr; Rw;wpr; nry;yTk;)

 ml;ltizapy; Fwpg;gplg;gl;l jfty;fis tiuglnkhd;wpd; kPJ Fwpg;gpl;Lf;

fhl;lTk;. tiuglnkhd;iw tiuAk; nghOJ fpil mr;rpy; gupNrhjid

,lk;ngw;w jlitfspd; vz;zpf;ifAk;> epiyf;Fj;J mr;rpy; rhu;G kPbwidAk;

milahsg;gLj;jTk;. gupNrhjid Nkw;nfhs;sg;gl;l jlitfspd; vz;zpf;iff;

Fr; rhu;ghf rhu;G kPbwid Gs;spapd; %yk; milahskplg;gl;L mjidj;

njhLf;fTk;.

 tiugpD}lhf gupNrhjid Nkw;nfhs;sg;gl;l jlitfspd; vz;zpf;iff;F

xj;jjhf fUj;jpw; nfhs;sg;gLk; epfo;T epfo;tjw;fhd rhu;G kPbwdpd; Nghf;fpid

tpsf;Ftjpy; khztu;fis <LgLj;jr; nra;aTk;.

 gupNrhjid Nkw;nfhs;sg;gLk; jlitfspd; vz;zpf;if mjpfupf;Fk; nghOJ

fUj;jpw; nfhs;sg;gLk; epfo;tpd; rhu;G kPbwdhdJ VNjDk; epiyahd

ngWkhdj;jpy; fhzg;gLk; me;epiyahd ngWkhdkhdJ cupa epfo;T epfo;

tjw;fhd epfo;j;jfthFk; vd;gjidj; njspTgLj;jTk;.

 rhu;G kPbwd; mZFKiwapd; %yk; epfo;jftpid mwpaf;$ba NtW

re;ju;g;gq;fSf;fhd cjhuzq;fs; toq;Ftjw;F khztu;fisj; J}z;lr;

nra;aTk;.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 rkkw;w ngWNgWfSld; $ba epfo;jfTg; gupNrhjidapd; mbg;gilapy;

(khjpupntsp) tpsf;fg;gl;Ls;s epfo;nthd;wpd; epfo;jftpid rhu;G kPbwd;

mZFKiwiag; gad;gLj;jp fzpf;f KbAk;.

 rkepiyj;jd;ik nfhz;l epiyikapd; mbg;gilapy; kPs;itg;Gldhd

gupNrhjidia Nkw;nfhs;Sk; nghOJ fUj;jpw; nfhs;sg;gLk; epfo;tpd;

rhu;G kPbwdhdJ ahNjDk; epiyahd ngWkhdj;jpw;F mz;kpj;Jf; fhzg;gL

khapd; me;epiyahd ngWkhdkhdJ fUj;jpw; nfhs;sg;gLk; epfo;tpd; epfo;

jfthFk;.

 gpd;tUk; #j;jpuq;fis mbg;gilahff; nfhz;L rhu;G kPbwd; mZFKiwf;

fika epfo;jfT fzpf;fg;gLk;.

     epfo;tpw;Fupa rhu;ghf ngWNgWfs;

fpilf;fg; ngw;w jlitfspd; vz;zpf;if

epfo;jfT =
Nrhjid Nkw;nfhs;sg;gl;l jlitfspd; nkhj;j vz;zpf;if

 gpd;tUk; re;ju;g;gq;fSf;fhfr; rhu;G kPbwd; mZFKiwia gad;gLj;j

KbahJ.

 kPsTk; njhlu;e;J ,lk;ngwf;$ba gupNrhjid Nkw;nfhs;s Kbahj nghOJ

 Gs;sptpgu uPjpahfj; juTfisg; ngw;Wf; nfhs;s KbahjnghOJ

 rhu;G kPbwd; mZFKiwf;fika epfo;jfTfisf; fzpf;ff;$ba re;ju;g;gq;

fSf;fhd cjhuzq;fshtd:

(i) nghUs;fspd; juj;jpidg; gupNrhjid nra;Ak; nghOJ

(ii) VNjDk; nghUnshd;wpw;fhf Efu;Nthu; tpUg;gpid Njbawpjy;.

(iii) murpay; fl;rpnahd;wpd; gpugy;aj; jd;ikia mwpjy;.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.8: epfo;jftpd; gpuNtrnkhd;whf jdpahs; mDgt uPjpahd

mZFKiwiag; gad;gLj;Jthu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 jdpahs; mDgt mZFKiwia tpsf;Fthu;.

 jdpahs; mDgt uPjpahd mZFKiwapd; %yk; epfo;jftpid ntspg;gLj;J

fpd;w re;ju;g;gq;fisr; Rl;bf; fhl;Lthu;.

 epfo;jftpid ntspg;gLj;Jfpd;w Kiwnahd;whf ,e;j mZFKiwapd;

gytPdq;fis Fwpg;gpLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; gjhifapid (Ngh];lu;) tFg;gpd; Kd;ghff; fhl;rpg;gLj;jTk;.

 gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahliy Nkw;nfhs;sTk;.

 ,f;$w;whdJ epr;rakw;w msTuPjpahd $w;nwhd;whFnkd.

 egnuhUtupd; Kd;dwpT> mDgtk; vd;gtw;wpd; mbg;gilapy; ,e;j vjpu;T

$wy; ntspaplg;gl;Ls;snjd.

 gpd;tUk; re;ju;g;gq;fis khztu;fSf;F Kd;itj;J jdpegu; ek;gpf;if

mDgtk; vd;gtw;wpd; mbg;gilapyike;j epfo;jfTg; ngWkjpapid

xg;gilj;jy; njhlu;gpy; khztu;fspd; tpsf;fj;ij tpupTgLj;Jtjw;Fj; Njit

ahd eltbf;iffis vLf;fTk;.

(1) kz;lgnkhd;wpy;  $bapUe;j  mz;zsthd  200 Ngupy; mtjhdk;

nrYj;jpajd; gpd;du; mDgtKs;s tpNrl itj;jpa epGzu; xUtifahd

Neha;f; Fzq;fs; fhzg;gLfpd;wJ vdf;fUjp kz;lgj;jpy; 10 Ngu;fisj;

njupT nra;jhu;.

itj;jpaupd; mwpT> mDgtk;> ePz;lfhy mDgtk; Nghd;w fhuzpfis

mbg;gilahff; nfhz;L njupT nra;j jdpahs; khjpupapDs; cupa

Neha; epiyik fhzg;gLfpd;wJ vd;w $Ljy; ek;gpf;ifAld; jPu;khdpf;fg;

gl;Ls;sJ vd.

(2) xU tFg;gpYs;s khztu;fs; ,k;Kiw f.ngh.j. (cau;juk;) guPl;ir

vOJtjw;Fs;sdu;. mtu;fSs; 5 Ngu; A  rpj;jpapid jdJ ghlj;jpy;

ngWthu;fs; vd mg;ghlj;ijf; fw;gpj;j Mrpupau; $Wfpd;whu;.

cupa Mrpupau; jdJ khztu;fspd; jpwd; njhlu;gpy; ePz;l fhykhfg;

ngw;Ws;s mDgtk;> mtu;fs; ,Jtiu ngw;Ws;s milT kl;lk; vd;g

tw;iwf; ftdj;jpw; nfhz;L> mtufs;; A  rpj;jpapidg; ngWthu;fs;

vd;w $ba ek;gpf;ifapy; $wpAs;shu;.

 
mLj;J tUk; rdhjpgjpj; Nju;jypy;

X  vDk; egu; ntw;wpailtjw;fhd

ek;gpf;if 80% fhzg;gLfpd;wJ.
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(3) cw;gj;jp epWtdnkhd;wpy; gad;gLj;jg;gLfpd;w ,ae;jpunkhd;W 6 khjq;

fSf;F xUKiw gOJghu;f;fg;gLfpwJ vd;gijj; njupe;Js;s tzpf

nuhUtu; ,jw;F 4 khjq;fSf;F Kd;du; gOJghu;f;fg;gl;l ,ae;jpuj;ij

,d;Dk; 2 khjq;fspy; gOJghu;g;gjw;fhfg; gzj;ij xJf;Ffpd;whu;.

,q;F ePz;lfhy mDgtj;jpd; mbg;gilapy; 6 khjq;fSf;F xUKiw

me;j ,ae;jpuk; gOJghu;f;fg;gly; mtrpak; vd;gij cupa tzpfu;

mwpe;J itj;Js;sjhy; mjw;fhf epjpg; gpur;rpidf;F Kfq;nfhLf;fhjthW

g+uz Maj;jnkhd;iw Vw;gLj;jpf; nfhs;tjw;F mtu; J}z;lg;gl;Ls;shu;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 VjhtJ epr;rakw;w epfo;nthd;W my;yJ $w;nwhd;W njhlu;gpy; ngw;Wf;

nfhs;sf;$ba jfty;fSf;F Nkyjpfkhf> jdpahspd; mwpT> mDgtk;>

ek;gpf;if> ju;f;fuPjpahd jpwd; vd;gtw;iw mbg;gilahff; nfhz;L epfo;

jfTg; ngWkjpapid xg;gilj;jy; jdpahs; mDgtuPjpahd mZFKiw

vdg;gLk;.

 jdpahs; mDgt uPjpahd mZFKiw tzpf cyfpw;F Kf;fpaj;Jtk;

ngWfpd;w re;ju;g;gj;jpidAk; fhzyhk;.

mtw;Ws;>

 kpf tpiuthf tzpfj; jPu;khdq;fSf;F tuyhk;.

 tzpff; fUkq;fspy; <Lgl;Ls;s jdpahl;fspd; mDgtj;ij ngw;Wf; nfhs;s

KbTkhapUj;jy;.

 jdpahspd; ek;gpf;ifapd; mbg;gilapy; epfo;jftpidg;  gw;wpf;  $Wjy;

kpfg; nghUj;jkhdJ vd.

 vdpDk; jdpahs; rhu;ghdJ vd;gjdhy;> cupa epfo;jfT jdpahl;fSf;fpilapy;

NtWglyhk; vd;gjdhy; Gs;sptpgu El;g Kiwfis tpUj;jp nra;Ak;NghJ

,jid Kf;fpa Kiwnahd;whf ,e;j mZFKiwapYs;s gytPdkhf ,Uf;

fpd;wJ.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.9: epfo;jfTg; gpuNtrnkhd;whf ntspg;gil cz;ik

mZFKiwiag; gad;gLj;Jthu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 epfo;jfTfs; njhlu;ghd ntspg;gil cz;ik mZFKiwfis ntspg;

gLj;Jthu;.

 ntspg;gil cz;ik mZFKiwiag; gad;gLj;jp gy;NtW epfo;Tfspd;

epfo;jftpw;fhd ntspg;gLj;jy;fis vOjpf; fhl;Lthu;.

 epfo;jftpd; $l;ly; tpjpf;Fg; nghUs; $Wthu;.

 neUf;fkhd tifapy; GwePq;Fk; epfo;Tfis tpsf;Fthu;.

 neUf;fkhd tifapy; GwePq;Fk; epfo;Tfspd; xd;wpw;gpf;fhd $l;ly; tpjpia

ntspg;gLj;jpf; fhl;Lthu;.

 ve;jnthU epfo;Tfs; ,uz;bd; xd;wpw;gpf;fhd $l;ly; tpjpia ntspg;gLj;Jthu;.

 $l;ly; tpjpiag; gad;gLj;jp epfo;jfTg; gpur;rpidiaj; jPu;g;ghu;.

 gy;NtW epfo;Tfspd; epfo;jftpidf; fzpg;gpLtjw;F kutupg; glq;fisAk;

Njw;wq;fisAk; gad;gLj;Jthu;.

 gy;NtW epfo;Tfspy; Vw;glf;$ba Kiwfisf; fzpg;gpl;L ju;f;fuPjpahd

jPu;khdq;fSf;F tUthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; re;ju;g;gj;jpd; kPJ khztu; ftdj;ijr; nrYj;jr; nra;aTk;.

~~ntrhf; ntspr;rf;$Lfis gpufhrpg;gjw;fhf mjidj; jahupj;j khztu;

FO ,UsilAk; tiuapy; fhj;jpUe;jdu;.||

~~mtuplkpUe;J ahNjDnkhd;iwg; ngw;Wf; nfhs;tJ MikaplkpUe;J rpwF

Nfl;gJ NghyhFk;.||

 gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahliy Nkw;nfhs;sTk;.

 ,d;W khiy ,UsilAk; vd;gJ epr;rakhFk;.

 ntrhf; $Lfspy; xspNaw;Wtjw;fhd re;ju;g;gk; fpilg;gJ epr;rakw;wjhFk;.

 MikaplkpUe;J rpwF ngw;Wf; nfhs;tJ vg;NghJk; vjpu;ghu;f;f Kbahj

njhd;whFk;.

 ,k;KiwfSf;fika epr;rakhd> epr;rakw;w> vg;nghOJk; ,lk;ngwhjJ vDk;

tifapy; vq;fisr; #o ,lk; ngWgitfis tifg;gLj;j KbAk;.

 epr;rakhd epfo;nthd;wpd; epfo;jfT 1 (100%) vDk; tifapYk;> vg;nghOJk;

eilngwhj epfo;nthd;wpd; epfo;jfT 0 j;jpdhYk; epr;rakw;w epfo;nthd;wpd;

epfo;jfT 0j;jpw;Fk; 1f;Fk; ,ilapyhd ngWkhdj;ijAk; vLf;Fk; vd;gijr;

Rl;bf; fhl;lTk;.

 ahNjDk; epfo;nthd;wpd; epfo;jfT kiwg; ngWkhdnkhd;iw vLf;fhJ

vd;gijj; njspTgLj;jTk;.
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 ,t;thW ahNjDk; epfo;nthd;wpd; epfo;jfT njhlu;ghf Vw;Wf; nfhs;sg;gl;l

cz;ikfs; njhlu;gpy; gupNrhjid nra;ag;glNtz;Lk; vd typAWj;jTk;.

 1 ,ypUe;J 6 tiu ,yf;fk; nfhz;l rhjhuz jhaf;fl;ilnahd;iwAk;

Nfhlhj ehzankhd;iwAk; xNuKiwapy; Nky; vwpAk; gupNrhjidf;Fupa

khjpup ntspapd; kPJ khztu;fspd; mtjhdj;ijr; nrYj;jr; nra;aTk;.

 ehzaj;jpd; jiy tpOtjw;fhd epfo;T A  vdTk;>

 jhaf;fl;ilapd; 5 tpOtjw;fhd epfo;T B  vdTk;>

 jhaf;fl;ilapd; 3 tpOtjw;fhd epfo;T C  vdTk;

mk;khjpup ntspapd; kPJ milahsg;gLj;jTk;.

 gpd;tUk; epfo;jfTfis fzpg;gpLkhW khztu;fSf;F MNyhrid toq;fTk;.

(1) ehzaj;jpd; jiy tpOjy;.

(2) jhaf;fl;ilapd; 5 tpOjy;.

(3) jhaf;fl;ilapd; 3 tpOjy;.

(4) jhaf;fl;ilapd; 3 my;yJ 5 tpOjy;.

(5) jhaf;fl;ilapd; 5 tpOtJk; ehzaj;jpd; jiy tpOjYk;.

(6) jhaf;fl;ilapd; 5 my;yJ ehzaj;jpd; jiy tpOjy;.
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nraw;ghL: 01

xg;ge;jf;fhunuhUtu; A, B  vDk; ,U epu;khzr; nraw;wpl;lq;fSf;fhf tpiy

Nfhuy; kD Kd;itf;fg;gl;Ls;sJ. mtUf;F xg;ge;jk; fpilg;gJ njhlu;ghf

80%  ek;gfj;jd;ikAk; B  xg;ge;jk; fpilj;jy; njhlu;ghdJ. 60%  ek;gfj;jd;ikAk;

fhzg;gLtJld; mt;tpU xg;ge;jq;fSk; fpilg;gJ njhlu;ghf 50% ek;gfj;

jd;ikAk; nfhz;bUf;Fk;.

(m) ,g;ngWNgw;wpid kutupg; glj;jpd; %yk; ntspg;gLj;jTk;.

(M) gpd;tUk; xt;nthU epfo;TfspdJk; epfo;jftpidf; fzpf;fTk;.

(i) Nkw;$wg;gl;ltw;Ws; xg;ge;jnkhd;W fpilj;jy;.

(ii) mtUf;F ,t;nthg;ge;jq;fspy; xd;NwDk; fpilf;fhky; ,Ug;gJ.

(iii) mtUf;F ,t;tpU xg;ge;jq;fSk; xNu Kiwapy; fpilf;fhky; ,Ug;gJ.

(iv) A  xg;ge;jk; kl;Lk; fpilj;jy;.

(v) B  xg;ge;jk; kl;Lk; fpilj;jy;.

(iv) ,t;tpU xg;ge;jq;fspy; xd;W kl;Lk; fpilj;jy;.

nraw;ghL 01 - jPu;T:

(m)

(M) (i)           BAPBPAPBAP   (ii)    BAPBAP  


1

   5.06.08.0                       1 0.9 

    9.0          0.1

 (iii)    BAPBAP  


1             BAPBPAPBAP  

                 1 0.5       my;yJ         0.2 0.4 0.1  

      0.5 0.5

0.1

0.3 0.5 0.1

0.8 0.6

A B> <
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(iv)        BAPBAP   (v)        BAPABP 

             

   

3.0

5.08.0





 BAPAP 

                                    

   

1.0

5.06.0





 BAPBP 

(vi)       P A B A B  

             =  0.3    +      0.1

 4.0

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 ahNjDk; epfo;nthd;wpd; epfo;jfT njhlu;ghfg; ngWkhdkplg;gLk; nghOJ

mJ nghJthf Vw;Wf; nfhs;sg;gl;l cld;ghl;bw;F cld;gly; Ntz;Lk;.

 Rw;Wr;#oypy; fhzg;gLk; tplaq;fisf; fUj;jpw; nfhz;L ,J njhlu;ghf

fl;bnaOg;gg;gl;l ntspg;gil cz;ikfs; fhzg;gLk;.

 X  vd;gJ S  Mapd; khjpup ntspapdbg;gilapy; nghUSs;s ve;jnthU

epfo; nthd;whf ,Uf;Fk; nghOJ mjd; epfo;jfT   0XP  MFk;.

 ,jw;fika ahNjDk; epfo;nthd;wpd; epfo;jfT kiwg; ngWkhdnkhd;wy;yhj

jhf ,Uj;jy; Ntz;Lk;.


21, xx ...... nx  vd;gJ S  Mapd; khjpupntspapdbg;gilapy; nghUs; $wg;gl;l

nghJthf $l;lkhf;fg;gl;l epfo;Tfshf ,Uf;Fk;nghOJ mtw;wpy; ve;jnthU

epfo;nthd;Wk; epfo;tjw;fhd epfo;jfT   1 xP  MFk;.

 A, B  vd;gJ S khjpup ntspapdbg;gilapy; fUj;Js;s xt;nthU epfo;Tf;Fk;

nghJ cWg;gpy;yhj epfo;T ,uz;lhf ,Ug;gpd; mit jk;Ks; GwePq;Fk;

epfo;Tfs; vd miof;fg;gLk;.

 me;epfo;Tfs; xNu Kiwapy; ,lk;ngw Kbahjjhf ,Ug;gjdhy; A, B  ,lk;

ngWtjw;fhd epfo;jfT   0BAP   MFk;.

 A, B  vd;gJ S khjpup ntspapdbg;gilapy; nghUs; $wg;gl;l jk;Ks; GwePq;Fk;

epfo;Tfs; ,uz;lhf ,Uf;Fk; nghOJ A   my;yJ B  epfo;tjw;fhd epfo;jfT

     BPAPBAP   MFk;.

 A, B, C  vd;gJ S Mapd; khjpupntspapdbg;gilapy; nghUs; nfhz;l jk;Ks;

GwePq;Fk; epfo;Tj; njhFjpnahd;whf ,Uf;Fk;nghOJ> mtw;wpy; VNjDnkhU

epfo;T epfo;tjw;fhd epfo;jfT>

         CPBPAPCBAP   MFk;.

 A, B  vd;gJ S khjpup ntspapdbg;gilapy; nghUs; $wg;gLk; ve;jnthU

epfo;Tfs; ,uz;lhf ,Uf;Fk;nghOJ A   my;yJ B  epfo;tjw;fhd epfo;jfT

       BAPBPPBAP A    MFk;.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.10: epfo;jfTg; gpur;rpidfisj; jPu;g;gjw;F epge;jid

epfo;jfTf;fhd El;gKiwfisg; gad;gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 epge;jid epfo;jfit tpsf;Fthu;.

 rupahd #j;jpuq;fisg; gad;gLj;jp epge;jid epfo;jfTld; ,ize;j gpur;rpid

fisj; jPu;g;ghu;.

 epge;jid epfo;jfTr; #j;jpuj;ijg; gad;gLj;jp ngUf;fy; tpjpapidf; Fwpg;gpL

thu;.

 epge;jid epfo;jfT vz;zf;fUtpd; cjtpAld; tzpfj;JiwapDs; ju;f;f

uPjpahd jPu;khdq;fSf;F tUtjw;fhd jPu;khdj;ijf; fhl;rpg;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; $w;Wf;fis tFg;gpy; Kd;itf;fTk;.

(1) rpWNghfj;jpy; kio fpilf;Fkhapd; tptrhapfs; ghupastpy; ney; cw;gj;jp

nra;thu;fs;.

(2) njhiyf;fhl;rpapy; tpsk;gu mwptpj;jnyhd;W ntspaplg;gLkhapd; nghU

Sf;F ghupa Nfs;tpnahd;W fpilf;Fk;.

(3) cau;jug; guPl;irapy; rpj;jpaile;jhy;  mtDf;Fg;  ngUk;ghYk; njhop

nyhd;W fpilf;Fk; re;ju;g;gk; fhzg;gLfpd;wJ.

(4) miuapWjpr; Rw;wpy; ntw;wp ngw;why; ,Wjpg;Nghl;bapy; fye;J nfhs;s

KbAk;.

 gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; fye;Jiuahliy elhj;jTk;.

 rpWNghfj;jpy; kio fpilg;gJ ney;Yw;gj;jpapy; jhf;fj;ij Vw;gLj;Jk;.

 tpsk;gu mwptpj;jYf;Nfw;g nghUSf;fhd Nfs;tp jPu;khdpf;fg;gLk;.

 njhopy; fpilg;gjpy; cau;jug; ngWNgW jhf;fk; nrYj;Jk;.

 miuapWjpg; Nghl;bapy; ntw;wp ngWtjd; mbg;gilapNy ,Wjpg; Nghl;bapy;

fye;J nfhs;s KbAk;.

,jw;Nfw;g eilKiw cyfpy; ngUk;ghyhd epfo;Tfs; ,lk;ngWtjpy;

fhzg;gLfpd;w ,aYikapy; Vida epfo;Tfs; jhf;fk; nrYj;Jfpd;wd

vd;gijj; njspTgLj;jTk;.

,q;F KjyhtJ epfo;tpd; jhf;fj;jpw;Nfw;g ,uz;lhtJ epfo;T epfo;tjd;

epfo;jfT Gs;sptpgutpaypy; epge;jid epfo;jfT vdf; Fwpg;gplg;gLfpd;wJ

vd;gij khztu;fSf;F njupag;gLj;jTk;.
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 gpd;tUk; ml;ltizia khztu;fSf;F toq;fTk;.

100 jdpegu;fisg; gad;gLj;jp Nkw;nfhs;sg;gl;l Ma;tpy; mtu;fspd; fy;tp

kl;lk;> Mz; ngz; ghy; epiyik vd;gd njhlu;gpy; gpd;tUk; juTfs;

ngwg;gl;Ls;sJ.

Mz; ngz; nkhj;jk;

f.ngh.j.(c.j) rpj;jp   24 20  44

gl;lk; my;yJ mjw;F Nky;   26 30  56

nkhj;jk; 50 50 100

Nkw;Fwpg;gpl;l ml;ltizf;Nfw;g jdpahnshUtiu vOkhw;whfj; njupT nra;Ak;

NghJ>

(i) Mzhf ,Ug;gjw;fhd epfo;jfT
50

100

(ii) ngz;zhf ,Ug;gjw;fhd epfo;jfT
50

100

(iii) f.ngh.j. (c.juk;) rpj;jpaile;j

xUtuhf ,Ug;gjw;fhd epfo;jfT

(iv) gl;lk; my;yJ mjid tplf;$ba jifik

nfhz;l xUtuhf ,Ug;gjw;fhd epfo;jfT

(v) gl;lk; my;yJ mjid tplf;$ba jifik

nfhz;l ngz; xUtuhf ,Ug;gjw;fhd epfo;jfT

(vi) ngz; vd;gJ njupAk;NghJ mts; gl;lk; my;yJ

mjid tplf;$ba fy;tpj; jifikapidf;

nfhz;l xUtuhf ,Ug;gjw;fhd epfo;jfT

(i) ,ypUe;J (v)  tiuahd tpdhf;fspd; tpilfSld; xg;gpLk;NghJ

(vi) tpdhtpd; tpilf;Fkpilapyhd ikaf;fUj;jhdJ FWfpAs;sJ

vd;gijr; Rl;bf; fhl;lTk;. khjpup ntspAk; FWfpAs;sJ vd;gij

tpsf;fTk;.

 mjw;Nfw;g  ,d;ndhU  epfo;Tld;  xg;gpLk;NghJ epfo;jfTg; ngWkjp

cau;tile;Js;sJ vd;gijAk; cWjpg;gLj;Jf.

 jfty; rpwg;ghfj; njupAk;NghJ epfo;jfTg; ngWkjp cau; ngWkjpapidg;

ngWtJ epge;jid epfo;jftpy; ,lk;ngWk;.

44

100

56

100

26

100

26

50
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 ml;ltizapYs;s juTfSf;Nfw;g gpd;tUk; KiwapYk; (vi) tJ tpdhtpw;F

tpilapidg; ngw;Wf; nfhs;s KbAk;.

 ngz;zhf ,Ug;gjw;fhd epfo;jfT 50

100

 gl;lk; my;yJ mjid tplf;$ba fy;tpj;

jifikfSld; $ba ngz;zhf ,Ug;gjw;fhd

epfo;jfT

 ngz;zhf ,Ug;gJ njupe;j epiyapy; gl;lk;

my;yJ mjid tplf; $ba fy;tpj; jifikfisf;

nfhz;l xUtuhf ,Ug;gjw;fhd epfo;jfT

MFk;.

 ,k;Kiwapy; epge;jid  epfo;jfTg;  gpur;rpidfisj;  jPu;g;gjw;Fr;  #j;jpu

nkhd;iwg; ngw;Wf; nfhs;s KbAk;.

,U epfo;jfTfSk; xNu jlitapy; ,lk;ngwf;$ba epfo;jfT

Muk;gj;jpy; nfhLf;fg;gl;Ls;s epfo;T ,lk;ngWtjw;fhd epfo;jfT

#j;jpuj;jpw;Nfw;g my;yJ ml;ltizia thrpg;gjd; %yk; gpd;tUk; tpdhf;

fSf;F tpilfisg; ngw;Wf; nfhs;s khztu;fSf;F re;ju;g;gk; toq;fTk;.

(1) Mzhf ,Uf;Fk;NghJ gl;lk; my;yJ mjid tplf;$ba fy;tpj;jifik

As;s xUtuhf ,Uj;jy;.

(2) cau;juk;  rpj;jpaile;j  xUtuhf  ,Ug;gJ  njupe;jpUg;gJld;> mtu;

MnzhUtuhf ,Uj;jy;.

(3) gl;lk; my;yJ mjid tplf;$ba fy;tpj; jifikfSld; $ba xUt

uhfj; njupe;jpUg;gJld; mtu; xU ngz;zhf ,Uj;jy;.

epfo;jfitf; fz;Lgpbf;f.

tpil: (1)
50

30
(2)

44

20
(3)

56

26

#j;jpuj;ijg; gad;gLj;jp tpilapidg; ngWk; Kiw:

(1)

30
30100   

50 50
100


 (2)

20
20100    

44 44
100


   (3)

26
26100   

56 56
100



26

100

50

26

100

50
100

26
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#j;jpuj;ijg; gad;gLj;jpg; ngw;Wf; nfhz;l tpilapid FWf;Fg; ngUf;fk;

nra;tjd; %yk;>

(1) gl;lk; my;yJ mjid tplf; $ba fy;tpj; jifikAs;s MnzhUtuhf

,Uf;ff;$ba epfo;jfT  x  Mf ,Ug;gpd; mjidg; gpd;tUkhW ngw;Wf;

nfhs;syhk;.

100

5050

30 x


50
30 50

100
x 

50 1
30

100 50
x  

30

100
x 

(2) cau;juk; rpj;jpaile;j MnzhUtuhf ,Ug;gjd; epfo;jfit (y) gpd;tU

khW ngw;Wf; nfhs;syhk;.

20

4444
100

y


44
44 20

100
y  

44 1
20

100 44
y   

20

100
y 

(3) gl;lk;  my;yJ mjid  tplf;$ba  fy;tpj; jifikiaf; nfhz;l

ngz;zhf ,Ug;gjd; epfo;jftpid (Z) gpd;tUkhW ngw;Wf; nfhs;s

KbAk;.

26 50
50 100

z



50
50 26

100
Z  

50 1
26

100 50
Z   

26

100
Z 
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,k;Kiwapy; epge;jid epfo;jftpd; tpjpapd; cjtpAld; ngUf;fy; tpjpapid

ngw;Wf; nfhs;s KbAnkd;gij cWjpg;gLj;jTk;.

tzpff; fUkq;fspd;NghJ epge;jid epfo;jftpidg; gad;gLj;jf;$ba re;ju;g;

gq;fis ,aYkhd tiu khztu;fsplk; Nfl;L mwpe;J nfhs;Sq;fs;.

cjhuzq;fs; rpy gpd;tUkhW:

(1) %yg;nghUl;fspd; ,Ug;ghdJ cupa Neuj;jpy; fpilg;gjd; mbg;gilapy;

nghUl; fl;lisfis toq;Fk; Mw;wy;.

(2) NtiyepWj;jnkhd;W ,lk; ngWtjdhy; ntspaPLfis cupa Neuj;jpy;

ngw;Wf; nfhLf;Fk; Mw;wy;.

(3) Copau;fSf;F toq;fg;gLfpd;w  gapw;rpapd;  mbg;gilapy; mtu;fspd;

tpidjpwd; khw;wkiltjpYs;s Mw;wy;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 vOkhw;Wg; gupNrhjidAld; njhlu;Gilajhf toq;fg;gLfpd;w epfo;nthd;W

,lk;ngWjypd; mbg;gilapy; ,d;ndhU epfo;T ,lk;ngWtjpy; fhzg;gLfpd;w

Mw;wy; epge;jid epfo;jfT vdg;gLk;.

cjhuzk;: %yg;nghUs; ,Ug;nghd;W cupa Neuj;jpy; fpilg;gjd; mbg;gil

apy; fl;lisapid cupa jpfjpapy; ngw;Wf; nfhLg;gjpy; fhzg;

gLfpd;w Mw;wy;.

 epge;jid epfo;jfTld; njhlu;Gila gpur;rpidfis ,yFthfj; jPu;g;gjw;F

gpd;tUk; #j;jpuj;ijg; gad;gLj;j KbAk;.

fUJNfhs; gupNrhjidAld; njhlu;Gila ,U epfo;Tfs; A, B  Mapd;>

 A  epfo;T ,lk;ngw;Ws;sJ vdj; njupatUk;NghJ B  epfo;T ,lk;ngWfpd;w

epge;jid epfo;jfT  |P B A  vdf; fhl;lg;gLtJld;>

 
 
 

|
P A B

P B A
P A




 MFk;.

  OAP   Mf ,Uj;jy; Ntz;Lk;.

 B  epfo;T ,lk;ngw;Ws;sJ vdj; njupatUk;NghJ A  epfo;T ,lk;ngWtjd;

epge;jid epfo;jfT  |P A B  vdf; fhl;lg;gLtJld;>

 
 
 

|
P A B

P A B
P B




 MFk;.

  0BP  Mf ,Uj;jy; Ntz;Lk;.
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 epge;jid epfo;jfTf; $w;wpid FWf;Fg; ngUf;fk; nra;tjd; %yk; epfo;jfT

ngUf;fy; tpjpapidAk; ngw;Wf; nfhs;s KbAk;.

   
 

|

1

P B A P A B

P A




     |P A B P A P B A  

   
 

|

1

P A B P A B

P B




     |P A B P B P A B  

,jw;Nfw;g A, B  vd;git vOkhw;Wg; gupNrhjidf;Fupa ve;jnthU epfo;Tfs;

,uz;lhapd; A  Ak; B  Ak; xNu Kiwapy; ,lk;ngwf;$ba epfo;jfT

     |P A B P A P B A 

my;yJ

     |P A B P B P A B 

vd;w Kiwapy; ngw;Wf; nfhs;s KbAk;.

fzpg;gPl;L kjpg;gPl;L epajpfs;:

(1) %yg;nghUs; ,Ug;G Fwpg;gp;l;l Neuj;jpy; fpilg;gjw;fhd  epfo;jfT 80%

vd cw;gj;jpahsu; jdJ fle;jfhy mDgtj;jpd; %yk; ntspg;gLj;Jfpd;whu;.

%yg;nghUs;  ,Ug;G  cupa Ntisapy;  fpilg;gjw;fhdJk;>  nghUs;

njhifia cupa  Ntisapy;  toq;Ftjw;Fkhff;  fhzg;gLk; Mw;wy;

60% khFk;.

(2) %yg;nghUs; ,Ug;G cupa Ntisapy; fpilf;fg; ngWk; vd toq;fg;gl;Ls;s

NghJ nghUs; ,Ug;G cupa Ntisapy; toq;Ftjw;fhd epfo;jftpidf;

fzpf;fTk;.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.11: gpur;rpidfisj; jPu;g;gjw;F RahjPdkhdit njhlu;ghd

epfo;jfTj; Njw;wj;ijg; gad;gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 rhuhjit vd;why; vd;d vd;gij tpsf;Fthu;.

 gy;NtW epfo;TfspD}lhf rhuhj epfo;Tfis NtWgLj;jpf; fhl;Lthu;.

 tzpf eltbf;iffSf;Fupa jPu;khdq;fis vLg;gjw;Fr; rhuhjit njhlu;ghd

epfo;jfTj; Njw;wj;ijg; gad;gLj;Jthu;.

 rhuhj epfo;Tfs; ,uz;L xNu Kiwapy; epfo;tjw;fhd epfo;jftpidf;

fzpg;gpLthu;.

 rhuhj epfo;Tfs; rpy xNuKiwapy; epfo;tjw;fhd epfo;jftpidf; fzpg;gpLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 ehzaj;ij ,U jlitfspy; Nky; vwpAk; gupNrhjid njhlu;ghf khztu;

fspd; mtjhdj;ijr; nrYj;jr; nra;aTk;.

 KjyhtJ jlitapy; jiy tpOtjw;fhd epfo;jftpidf; Nfl;lwpaTk;.

 me;ehzaj;ij ,uz;lhtJ jlitapy; Nky; vwpAk; nghOJ jiy tpOtjw;

fhd epfo;jftpidf; Nfl;lwpaTk;.

 KjyhtJ jlit jiytpOjYk;> ,uz;lhtJ jlitapy; jiy tpOtjpy;

jhf;fj;ij Vw;gLj;jhJ vd;gjidr; Rl;bf; fhl;lTk;.

 mt;thNw KjyhtJ jlitapy; jiy tpOjy; my;yJ jiy tpohjpUj;jy;

,uz;lhtJ jlitapy; ehzaj;ij Nky; vwpAk; nghOJ ngwg;gLk; ngW

Ngw;wpd; kPJ vt;tpj KiwapYk; vt;tpjj; jhf;fnkhd;Wk; ,lk;ngwhJ vd;g

jidr; Rl;bf; fhl;lTk;.

,t;thwhd rhuhj epfo;jfTfSf;fhd cjhuzq;fs; vDk; tifapy; Fwpg;gpl;Lf;

fhl;lf;$ba gpd;tUk; Kiwapyhd re;ju;g;gq;fs; njhlu;ghf khztu;fNshL

fye;JiuahlTk;

(1) xNu gUkDk; tbtKk; cila rptg;G epw Kj;Jf;fs; ehd;Fk;> ePy epw

Kj;Jf;fs; %d;Wk; ,Uf;Fk; ghj;jpunkhd;wpypUe;J vOkhw;whfj; njhlu;r;rp

ahf kPs;itg;Gld; $bajhf Kj;Jf;fs; 2 ntspNa vLj;jy;.

(2) kpsfha; miuj;jYf;fhfj; jdpj;jdpahf ,uz;L ,ae;jpuq;fisg; gad;gLj;

Jk; epWtdnkhd;wpy; xU ,ae;jpuj;ij ,af;fr; nra;jYk;> mLj;J ,ae;

jpuj;ij  ,af;f nra;jy; my;yJ ,af;fhJ tply;.

(3) kz;nzz;nza;ia vupnghUshfg; gad;gLj;jg;gLk; ,ae;jpu Miynahd;

wpd; kpd;rhuk; Jz;bf;fg;glYk; ,ae;jpuk; nraw;gLj;jYk;.
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 &gh 2 ngWkjpahd ehzankhd;iwAk; &gh 5 ngWkjpahd ehzankhd;iw

Ak; xNu Kiwapy; Nky; vwpAk; Nrhjidf;Fupa khjpupntspapd; kPJ khztu;

fsJ ftdj;ijr; nrYj;jr; nra;aTk;.

 &gh 2 ehzaj;jpd; jiytpOjy; epfo;tpid A   vdg; ngauplTk;.

 &gh 5 ehzaj;jpd; jiytpOjy; epfo;tpid B  vdg; ngauplTk;.

 ,U ehzaq;fspdJk; jiy tpOtij vjpu;ghu;f;ff;$bajhf ,Uf;fpd;wJ

vd;gjidr; Rl;bf; fhl;lTk;.

 ,U ehzaq;fspdJk; jiytpOtjw;fhd epfo;jfT 
1

4
 MFk; vdr; Rl;bf;

fhl;lTk;.

 ,jw;fika A, B  Mfpa ,U epfo;TfSk; epfo;tjw;fhd epfo;jfthdJ A

epfo;tjd; epfo;jftpdJk; B  epfo;tjw;fhd epfo;jftpd; ngUf;fj;jpw;Fr;

rkkhdjhFk; vdr; Rl;bf; fhl;lTk;.

 
2

1
AP MfTk;>  

2

1
BP ,Ug;gjdhy;>  

1

4
P A B 

 BAP      P A P B 

        
2

1

2

1


  4

1
  MFk;.

 ahNjDk; ,U epfo;Tfs; epfo;jy; rhuhjitahf ,Ug;gpd; mt;tpU epfo;T

fSk; epfohky;  ,Ug;gJk;  rhuhjitah  vDk;  gpur;rpidf;fhd jPu;tpid

gpd;tUk; cjhuzj;jpd; %yk; fye;Jiuahlypy; <LglTk;.

 vYkpr;irg; gor; Rit nfhz;l ,dpg;Gf;fs; 3 ck; md;dhrpg; gor; Rit

nfhz;l ,dpg;Gf;fs; ehd;ifAk; cs;slf;fpa ciwnahd;wpypUe;J vOkhw;whf

,dpg;nghd;iw vLj;J kPsTk; mjid ,l;L kw;Nwhu; ,dpg;nghd;iw vLg;gjw;

fhd gupNrhjidapypUe;J gpd;tUk; tpdhf;fisf; Nfl;lwpaTk;.

(1) KjyhtJ ,dpg;G vYkpr;irg; gor;Rit nfhz;ljhf ,Ug;gpd; ,uz;lht

Jk; vYkpr;irg; gor;Rit nfhz;ljhf ,Uf;f KbAkh?

(2) KjyhtJ ,dpg;G vYkpr;irg; gor;Rit mw;wjhf ,Ug;gpd; ,uz;lhtJ

,dpg;G vOkpr;irg; gor;Rit ,y;yhjpUf;f KbAkh?

*   *

*   *&
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(3) ,t;thwhd Kiwapy; A, B  epfo;Tfs; RahjPdkhdjhf ,Ug;gpd;> A >B
Mfpa epfo;TfSk;> A>B Mfpa epfo;TfSk;> A > B Mfpa epfo;TfSk;>

rhuhjitah vdg; gpd;tUk; Kiwapy; epWtpf; fhl;lTk;.

 A, B  vd;gd rhuhjit vdf; nfhz;lhy;>

     P A B P A P B    MFk;.

,jw;fika A > Bvd;gd RahjPdkhapd;>

     P A B P A P B       vd epWt KbAk;.

        BAP   =  BAP 

 BAP 1

      BAPBPAP 1

        1 P A P B P A P B    

       1 P A P B P A P B    

    BPAP  1    AP1

  AP 1    BP1

         P A PP A B B    

mt;thNw A, B  vd;gd rhuhjitahf ,Ug;gpd;>

 BAP      P A P B  vd epWt Ntz;Lk;.

   BAP       BAPAP 

     P A P A P B  

   BPAP  1(

      P A B P A P B     MFk;.

gapw;rp - 01

 gpd;tUk;  xt;nthU  epfo;Tj;  njhFjpapD}lhfr;  rhuhj  epfo;Tfis  NtW

gLj;jpf; fhl;Lf.

(1) xNu tif nfhz;l vYkpr;rg;gor;Rit cila 3 ,dpg;Gf;fSk;> md;dhrpg;

gor;RitAila  4 ,dpg;Gf;fSk;  cs;slf;fg;gl;l  nghjpnahd;wpypUe;J

vOkhw;whf kPs;itg;gpd;wp njhlu;r;rpahf  ,dpg;Gf;fs;  ,uz;L  ntspNa

vLj;jy;.

(2) je;ij itj;jpanuhUtuhjYk; kfd; MrpupanuhUtuhjYk;

(3) rhe;jp gy;fiyf;fofj;jpw;Fj; njupthjYk;  [fd;  gy;fiyf;fofj;jpw;Fj;

njupthjYk;.

(4) ,yq;if khztnuhUtu; xNu fy;tp Mz;by; itj;jpa xslj;jpw;Fj; njup

thjYk; rl;l gPlj;jpw;Fj; njupthjYk;.
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(5) juf; fl;Lg;ghl;lhsnshUtu; xU jpdj;jpy; gupNrhjidf;Fl;gLj;jg;gl;l Kjyh

tJ ,Ug;G epuhfupf;fg;glYk;> ,uz;lhtJ ,Ug;Gj;njhif epuhfupf;fg;glYk;.

(6) Vw;Wf; nfhs;sg;gl;l ml;ltiznahd;iw  g+uzg;gLj;jYf;fhfg;  ngw;Wf;

nfhs;tjw;fhff; Fwpg;gpl;l %yg;nghUs; njhifnahd;iw epuhfupf;fg;glYk;

Fwpj;j fl;lis g+uzg;gLj;jg;gly;.

jPu;T:

(1) rhu;e;jJ (2) rhuhjJ (3) rhuhjJ

(4) rhu;e;jJ (5) rhuhjJ (6) rhu;e;jJ

gapw;rp - 02

 A, B  vd;gJ   6.0AP  MfTk;>   5.0BP MfTk;>   8.0BAP   vDk; tifapy;

S  vDk; khjpup ntspapdbg;gilapy; fUj;Jf; nfhz;l  ve;jnthU epfo;Tfs;

,uz;lhf ,Uf;Fk;nghOJ>

(i)  BAP   iaf; fzpf;fTk;.

(ii) A, B  vDk; epfo;Tfs; rhuhjitah rhu;e;jitah vd;gjidg; gupNrhjid

nra;aTk;.

(iii) A >B Mfpa epfo;Tfs; rhuhjitah rhu;e;jitah vd;gjidg; gupNrhjid

nra;aTk;.

(iv) A, B vDk; epfo;Tfs; rhuhjitah rhu;e;jitah vd;gjidg; gupNrhjid

nra;aTk;.

(v) A > B vDk; epfo;Tfs; rhuhjitah rhu;e;jitah vd;gjidg; gupNrhjid

nra;aTk;.

jPu;T:

(i)        BAPBPAPBAP 

           BAP  5.06.08.0

  8.05.06.0  BAP

                   3.0

(ii)     0.6 0.5P A P B  

                     30.0  MFk;.

 A, B vDk; epfo;Tfs; rhuhjitahFk;.

(iii)     BAPBAP 

   8.01

                 2.0

0.2

0.6 0.5

A B> <0.3       0.3         0.2
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mt;thwhapd;>

    0.4 0.5

0.2

P A P B   



   A , B  vDk; epfo;Tfs; rhuhjitfshFk;.

(iv)      BAPAPBAP  

  3.06.0 

  3.0

mNjNghd;W>

    0.6 0.5P A P B  

     3.0

A, B  Mfpa epfo;Tfs; rhuhjitfshFk;.

(v)            BAPBPBAP 

  3.05.0 

 2.0

mNjNghd;W>

    0.4 0.5P A P B   

      2.0

A > B  vDk; epfo;Tfs; rhuhjitfshFk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 xU epfo;nthd;W ,lk;ngWjy; my;yJ ,lk;ngwhJ kw;Nwhu; epfo;nthd;W
,lk;ngwy; my;yJ ,lk;ngwhjpUg;gjpy; jhf;fnkhd;iw Vw;gLj;jhj epfo;T
rhuhj epfo;T vd;wiof;fg;gLk;.

 A, B vd;gd rhuhj epfo;Tfs; ,uz;lhf ,Uf;Fk; nghOJ B toq;fg;gl;Ls;s

nghOJ A ,lk;ngWtjw;fhd epfo;jfT mjhtJ    |P P AA B   vdTk;>

A  toq;fg;gl;Ls;snghOJ B  ,lk;ngWtjw;fhd epfo;jfT    |P PB A B

vdTk; nghUs; $w KbAk;. (,q;F A, B  vd;gd rhuhjitahf ,Ug;gjdhy;

B  epfo;T epfo;tjd; %yk; A  epfo;tpd; kPJ njhlf;fj;jpy; fhzg;gl;l epfo;jfT

vt;NtisapYk; khw;wkila KbahJ.)

 Nkw;fhl;ba ngWNgw;iw epfo;jfT njhlu;ghf ngUf;fy; tpjpf;Fg; gpujpaPL

nra;tjd; %yk;>

     |P A B P A P B A 

     P A B P A P B      |P PB A B  Mf ,Ug;gjdhy;

 A, B, C  Mfpa epfo;Tfs; %d;Wk; rhuhjjhf ,Ug;gpd;>

/        P A B C P A P PB C     Mf ,Ug;gJld; ,J ve;jnthU epfo;T

fspd; vz;zpf;ifapy; rhuhjitfSf;fhfg; gpujpaPL nra;a KbAk;.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.12: nkhj;j epfo;jfT khjpupiaAk; Nga;]; Njw;wj;ijAk;

gad;gLj;Jtjw;fhf khjpupntspiar; rupahf tifg;

gLj;jpf; fhl;Lthu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 jk;Ks; GwePq;Fk; $l;lkhf;fg;gl;l g+uzkhd epfo;Tfisj; njspTgLj;Jthu;.

 nkhj;j epfo;jfT tpjpf;F mbg;gilahf mikAk; epfo;Tfis khjpup ntspapd;

mbg;gilapy; tpsf;Fthu;.

 nkhj;j epfo;jfT tpjpf;F tpsf;fk; $Wthu;.

 nkhj;j epfo;jfT tpjpiag; gad;gLj;jf;$ba re;ju;g;gq;fSf;fhd cjhuzq;

fis Kd;itg;ghu;.

 nkhj;j epfo;jfT tpjpapd; %yk; epfo;jfTg; gpur;rpidfisj; jPu;g;ghu;.

 Nga;]; Njw;wj;jpw;F tpsf;fk; $Wthu;.

 Nga;]; Njw;wj;ijg; gad;gLj;jf;$ba re;ju;g;gq;fSf;fhd cjhuzq;fis

Kd;itg;ghu;.

 Nga;]; Njw;wj;ijg; gad;gLj;jp gpur;rpidfisj; jPu;g;ghu;.

 kutupg; glj;jpD}lhf epfo;jfTg; gpur;rpidfisj; jPu;g;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; njhilfis tFg;gpy; Kd;itj;J khztnuhUtiu Kd;dhy;

mioj;J njhilfis ntd;tupg;glj;jpy; fhl;Ltjw;F ,lkspf;fTk;.

S =   {fytd; ghlrhiynahd;wpd; tFg;gpYs;s khztu;fs;}

B =   {mt;tFg;gpYs;s Mz;> ngz; khztu;fs;}

G =   {mt;tFg;gpYs;s ngz; khztu;fs;}

 khztdpdhy; ntspg;gLj;jf;$ba gy;NtW ntd; tupg;glq;fspy; kpfTk;

rupahd tiuglk; ,Jntd;gij khztu;fSf;Fr; Rl;bf; fhl;lTk;.

 Mz; gps;isfs;> ngz; gps;isfs; vd tFg;gpYs;s khztu;fis NtW

gLj;jpf; fhl;Lk;NghJ tFg;gpYs;s rfy khztu;fSk; mg;guPl;irf;Fupatu;fs;

vd;gijr; Rl;bf; fhl;lTk;.

 tFg;gpYs;s khztu;fis vOkhw;whfj; njupT nra;Ak;NghJ mtu; Mz;

gps;isnahUtuhf my;yJ ngz; gps;isnahUtuhf ,Uf;ff;$ba epfo;jfT

1 vd Rl;bf; fhl;lTk;.

B G S
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 njupT nra;ag;gLfpd;w gps;is Mz; gps;isahf ,Uj;jy;> ngz; gps;isahf

,Uj;jy; vd;w epfo;T neUf;fkhd Kiwapy; Gw ePq;Fk; epfo;T vd;gij

Rl;bf; fhl;lTk;.

 me;epfo;Tfs; ,uz;bdJk; xd;wpg;G %yk; khjpup ntsp KOikahf cs;slf;fg;

gLtjdhy; mit $l;lkhf;fg;gl;l g+uz epfo;T vdg;gLfpd;wnjd;gijr;

Rl;bf; fhl;lTk;.

 ,d;ndhU khztiu tFg;gpd; Kd;ghf mioj;J Nkw;Fwpg;gpl;l ntd;tupg;

glj;jpDs; mt;tFg;gpYs;s 5 mbf;F Nkw;gl;l khztu;fspd; njhilapidg;

gjpT nra;J mjid H  vdg; ngaupLkhW MNyhrid $wTk;.

(,t;tFg;gpy; 5 mbf;Ff; $Ljyhd Mz; khztu;fSk;> ngz; khztpfSk;

,Ug;gjhfTk;> 5 mbf;Ff; Fiwthd Fl;ilahd khztu;fSk;> khztpfSk;

cs;sdu; vd;gijf; fUJNfhshff; nfhs;f.)

 mg;NghJ ntd;tupg; glk; gpd;tUk; Kiwapy; fhl;lg;gLk; vdTk;> H vd;gJ

neUf;fkhd Kiwapy; GwePq;Fk; $l;lkhf;fg;gl;l g+uzkhd epfo;Tfshd

B, G  vDk; ,U epfo;TfSf;Fk; nghJthd epfo;Tfs; vd;gijr; Rl;bf;

fhl;lTk;.

 mg;NghJ epfo;thfpa H  epfo;tjw;fhd epfo;jftpid fzpg;gpLfpd;w Kiw

apidg; g+uzkhf epfo;jfT tpjpapd; cjtpAld; tpsf;fyhk; vd;gijf;

$wTk;. mjw;Nfw;g>

     HGPHBPHP  vd;gijr; Rl;bf; fhl;lTk;.

 epge;jid epfo;jfT> epfo;jfTg; ngUf;fy; tpjp vd;gd njhlu;gpy; fw;w ghl

tplaq;fis kdjpy; kPnsor; nra;J>

     |P B H P B P H B    vdTk;>

     |P G H P PG H G   vdTk;>

cWjpg;gLj;jp mjw;Nfw;g>

         | |P H P B P P G PH B H G    vdTk; Rl;bf; fhl;lTk;.

 ,jd; %yk; g+uzkhd epfo;jfT tpjpapidj; njspTgLj;jTk;.

H

B G S

<

H

B G S

<

 HB

>

>

 HG
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gapw;rp - 1

 30 Mz; khztu;fisAk;> 20 ngz; khztpfisAk; nfhz;l tFg;giwapy;

5 mbf;F Nky; cauk; nfhz;l 6 Mz; khztu;fSk;>  ngz; khztu;fs;

5 NgUk; ,Ug;ghu;fshapd; ,j;jfty;fis ntd;tupg;glj;jpy; Fwpg;gjw;F

MNyhrid toq;fTk;.

,t;tFg;gpy; vOkhw;whfj; njupT nra;ag;gLfpd;w khztnuhUtu;>

(1) Mz; khztdhf ,Ug;gjw;fhd

(2) ngz; khztpahf ,Ug;gjw;fhd

(3) Mz; khztdhapd; 5 mbf;F Nky; cauk; nfhz;ltuhf ,Ug;gjw;fhd

(4) ngz; khztpahapd; 5 mbf;F Nky; cauk; nfhz;ltuhf ,Ug;gjw;fhd

epfo;jftpidf; fzpg;gjw;F MNyhrid toq;fTk;.

me; epfo;jfTg; ngWkjpapidg; gjpTnra;J ntd;tupg;glj;jpid kPsf;

fl;bnaOg;Gtjw;F MNyhrid toq;fTk;.

 mt;thW vOkhw;whfj; njupTnra;j khztndhUtd; 5 mbf;F Nky; cauk;

nfhz;ltuhf ,Ug;gjw;fhd epfo;jftpidf; fz;Lgpbg;gjw;F g+uzkhd

epfo;jfT tpjpapidg; gjpyPL nra;tjw;F khztu;fSf;F MNyhrid

toq;fTk;.

       HGPHBPHP 

       P B P H B P G P H G  

   25.04.02.06.0 

100.0120.0 

0 .2 2

 mt;thW njupT nra;j khztndhUtd; 5 mbf;F Nky; cauk; nfhz;ltu;

vdf; toq;fg;gl;bUg;gpd;> mtu; Mz; khztdhf ,Uf;Fk; epfo;jftpidf;

fz;Lgpbg;gjw;Fk;> epge;jid epfo;jfTr; #j;jpuk;> Ngau;]; Njw;wk; vd;gtw;wpy;

gpujpaPL nra;tjd; %yk; fz;Lgpbf;f KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 30
24B G

H6       5

20
15

<

S

0.6
B G

H0.2       0.25

0.4

<
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( )
|

P B H
P

P H
B H




 ( )

( )

0.6 0.2 6

110.22

|P B P

P H

H B



 

 g+uzkhd epfo;jfT tpjp> Ngau;]; Njw;wk; vd;gtw;iw gad;gLj;Jfpd;w

nraw;ghl;L uPjpahd rpy re;ju;g;gq;fis khztu;fSld; fye;JiuahlTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 neUq;fpa tifapy; GwePq;Fk; epfo;Tj; njhFjpnahd;wpd; xd;wpg;G %yk;

KOikahd khjpup ntspAk; cs;thq;fg;gLkhapd; me;epfo;T neUq;fpa

tifapy; GwePq;FtjhfTk; $l;lkhf;fg;gl;l tifapy; g+uzkhd epfo;Tfshf

,Ue;J B  vDk; mt;tidj;J epfo;Tfspdbg;gilapy; epfOk; NtnwhU

epfo;nthd;whf ,Ug;gpd; B  ,lk;ngWtjw;fhd epfo;jfT P (B) iag; gpd;tUkhW

Fwpg;gpl;Lf; fhl;l KbAk;.

 A
1
, A

2
, A

3
 ................... A

n
  vDk; khjpup ntspapdbg;gilapy; fUj;Jf; $wg;gLk;

neUq;fpa tifapy; GwePq;FjyhfTk; $l;lkhf;fg;gl;l tifapy; g+uzkhd

epfo;thfTk; ,Ue;J B  vd;gJ mt;tidj;J epfo;Tfspdbg;gilapy; ,lk;

ngWk; kw;nwhU epfo;nthd;whfTk; fhzg;gLkhapd; B ,lk;ngWtjw;fhd

epfo;jffit gpd;tUkhW Rl;bf; fhl;l KbAk;.

             1 21
2

.......| | | nP B P A P P A P P A PnB A B A B A      

 ,f;$w;wpid rpf;kh milahsj;jpd; %yk; gpd;tUkhW Fwpg;gpl;Lf; fhl;l

KbAk;.

     
1

|
n

i i
i

P B P A P B A



 

,jidg; g+uzkhd epfo;jfT tpjp vDk; fUj;ijf; nfhLf;fpd;wJ.

 A
1
, A

2
, A

3
 ................ A

n 
vd;gJ neUq;fpa tifapy; GwePq;FjYld; $l;lkhf;fg;

gl;l tifapy; g+uzkhd epfo;Tj; njhFjpnahd;wpw;Fk; nghJthff; fhzg;gLk;

B vDk; epfo;T ,lk;ngw;Ws;sJ vd toq;fg;gl;Ls;sNghJ A
i  
,d; %yk;

fhl;lg;gl;bUf;Fk; epfo;nthd;W epfo;tjw;fhd epfo;jftpidg; gpd;tUkhW

fzpg;gpl KbAk;.

 

 

  

 A
4

A
3

A
2

 

A
5

          A
1

B

B<
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|
|

i i

i

P A P B A
P A B

P B





             1 21
2

....| | | |i nP P A P P A P P A PnA B B A B A B A      

,jid Ngau;]; Njw;wk; vd;wiof;fg;gLk;.

fzpg;gPl;L kjpg;gPl;L epajpfs;:

(1) cw;gj;jpahsnuhUtu; xU tif %yg;nghUis A, B, C  vDk; gjpT

nra;ag;gl;l toq;Fdu;fs; %yuplkpUe;J kl;LNk nfhs;tdT nra;fpd;whu;.

,k; %yg;nghUs; tifapd; nkhj;jj; Njitapd; 50%  A  apd; %yKk;

35% B  apd; %yKk; vQ;rpa gFjp C  apd; %yKk; toq;fg;gLk;. A, B, C

Mfpa toq;Fdu; %tupd; toq;fy;fspypUe;J KiwNa 1%, 3%, 4%

gOjile;jitnad mDgtq;fs; %yk; mwpe;J itj;Js;shu;. ,e;epWtdj;

jpw;Fupa %yg;nghUs;fs; fsQ;rpag;gLj;jp itf;fg;gl;bUf;Fk; ,lj;jpypUe;J

mynfhd;iw vOkhw;whfj; njupT nra;ag;gLkhapd;>

(i) mJ gOjile;j cUg;gbnahd;whf ,Ug;gjw;fhd epfo;jftpidf;

fzpf;fTk;.

(ii) mJ gOjile;j cUg;gbnahd;whf ,Ug;gpd; mJ A apd; %yk;

toq;fg;gl;lnjhd;whf ,Ug;gjw;fhd epfo;jftpidf; fzpf;fTk;.

(iii) mJ gOjile;j cUg;gbnahd;whf ,Ug;gpd; mJ B  apd; %yk;

toq;fg;gl;l xd;whf ,Ug;gjw;fhd epfo;jftpidf; fzpf;fTk;.

(iv) mJ gOjile;j cUg;gbnahd;whf ,Ug;gpd; mJ C  apd; %yk;

toq;fg;gl;l xd;whf ,Ug;gjw;fhd epfo;jftpidf; fzpf;fTk;.

(v) mJ gOjile;j cUg;gbnahd;whf ,Ug;gpd; mt;TUg;gb A apdhy;

my;yJ B apdhy; my;yJ C  apdhy; toq;fg;gl;l xd;whf ,Ug;gJ

cWjpahdJ vd;gjid cWjpg;gLj;jTk;.

(i)          DCPDBPDAPDP 

      

           

     0.5 0.01 0.35 0.03 0.15 0.04

0.0050 0.0105 0.0060

0.0215

| | |P A P P B P P C PD A D B D C  



  

    

  



A C

D

B35]

30] 15]

0'01 0'04

0'03

>

S
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(ii)  
 
 

0.5 0.01 0.005 10

430.0215 0.0215
|

P A D
P

P D
A D

 
   

(iii)  
 
 

0.35 0.03 0.0105 21

430.0215 0.0215
|

P B D
P

P D
B D

 
   

(iv)  
 
 

0.15 0.04 0.006 12

430.0215 0.0215
|

P C D
P

P D
C D

 
   

(v)  
     

 
|

P A D P B D P C D
P A B C D

P D

    
  

1

0215.0

0215.0

0215.0

0060.00105.00050.0








 ,jw;fika vOkhw;whfj; njupT nra;j %yg;nghUs; myF gOjile;jjhf

,Ug;gpd; mJ A  apdhy; my;yJ B  apdhy; my;yJ C  apdhy; toq;fg;gl;l

njhd;whf ,Ug;gJ cWjpahdjhFk;.

 ,g;gpur;rpidia kutupg; glj;ijg; gpuNahfpj;J jPu;g;gjpy; khztu;fis <LgLj;jr;

nra;aTk;.

                      0.0215| | |P D P A P P B P P PD A D B C D C     

0.35

A

B

C

0.99

0.97

D

D

D

D

D

D

D

    0.0050|P A P D A 

    0.0105|P PB D B 

    0.0060|P PC D C 
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.13: vOkhw;W khwpfSf;F tpsf;fk; $wp> epfo;jfTg;

guk;giyf; fl;bnaOg;Gthu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 vOkhw;W khwpapid tpsf;Fthu;.

 vOkhw;W khwpapid tifg;gLj;jpf; fhl;Lthu;.

 gpd;df vOkhw;W khwpfSf;fhd cjhuzq;fis toq;Fthu;.

 njhlu;r;rpahd vOkhw;W khwpfSf;fhd cjhuzq;fis Kd;itg;ghu;.

 epfo;jfTg; guk;gnyhd;iw mwpKfg;gLj;Jthu;.

 epfo;jfTg; guk;gnyhd;wpd; %yk; g+u;j;jp nra;aNtz;ba epge;jidfis

tpsf;Fthu;.

 vOkhw;W khwpnahd;wpd; epfo;jfTg; guk;gypy; vjpu;T ngWkhdj;ijAk;

khww;wpwidAk; mwpKfg;gLj;Jthu;.

 vOkhw;Wg; gupNrhjidf;F Vw;wthW gpd;df vOkhw;W khwpnahd;wpd; epfo;

jfTg; guk;giyf; fl;bnaOg;Gthu;.

 gpd;df vOkhw;W guk;gnyhd;wpd; vjpu;T ngWkhdj;ijAk; khww;wpwidAk;

fzpg;gpLthu;.

 gpd;df vOkhw;wpnahd;wpd; epfo;jfTg; guk;gypD}lhf tzpfj; jPu;khdq;fis

vLg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

nraw;ghL - 1

 gpd;tUk; re;ju;g;gq;fis khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

(1) ehzankhd;iw MW Kiw Nky;  vwpAk;nghOJ  jiy ngwf;$ba

jlitfspd; vz;zpf;if.

(2) tUlj;jpd; khjq;fspd; vz;zpf;if.

(3) tiya> khfhz> Njrpa kl;lq;fspy; elj;jg;gLk; tpisahl;Lg; Nghl;b

nahd;wpd;NghJ ghlrhiy khztnuhUtu; ntw;wp nfhs;sf;$ba jlit

fspd; vz;zpf;if.

(4) khztnuhUtu; thunkhd;wpy; ghlrhiyf;F tUif juf;$ba ehl;fspd;

vz;zpf;if.

(5) jkJ  ghlrhiy  E}y;epiyaj;jpy;  jw;NghjpUf;Fk;  Gj;jfq;fspd;

vz;zpf;if.

(6) xU thuj;jpDs; cq;fsJ ghlrhiyapd; rpw;Wz;br;rhiyapy; tpw;gid

nra;ag;gLk; ntJg;gpfspy; ,Uf;fNtz;ba epiw.

(7) kpd;Fkpo;fspy; ,Uf;ff;$ba MAl;fhyk;.
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 Nkw;fhl;ba xt;nthU re;ju;g;gq;fspd;NghJk; fpilf;ff;$ba ngWNgw;wpidf;

fye;JiuahlTk;.

 Nkw;Fwpg;gplg;gl;l re;ju;g;gq;fisg; gpd;tUkhW njhFjpfshf NtWgLj;J

tjw;F khztu;fSf;F MNyhrid toq;fTk;.

 fpilf;fg; ngWk; ngWNgw;iw cWjpahf Kd;dNu $wf;$bajhf ,Uf;Fk;.

 fpilf;fg; ngWk; ngWNgw;iw cWjpahf Kd;dNu $wKbahjpUf;Fk;.

 gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahlnyhd;iwf; fl;bnaOg;Gq;fs;.

 ehzaj;ij MW jlit Nky; vwpAk;nghOJ jiy ngwf;$ba jlitfspd;

vz;zpf;ifia cWjpahff; Fwpg;gpl;Lf; $wKbahJ. MapDk; jlitfspd;

vz;zpf;ifia 0> 1> 2> 3> 4> 5 my;yJ 6 Mf ,Uf;f KbAk;.

 tUlj;jpd; khjq;fspd; vz;zpf;ifahdJ epr;rakhdJ.

 tiya> khfhz> Njrpa kl;lq;fspy; gq;Fgw;Wk; tpisahl;Lg; Nghl;b

nahd;wpd; NghJ Nghl;bahsnuhUtu; ntw;wp nfhs;sf;$ba jlitfspd;

vz;zpf;ifia Kd;dNu cWjpahf Fwpg;gpl;Lf; $w KbahJ. MapDk;

jlitfspd; vz;zpf;ifia 0> 1> 2> 3 Mf ,Uf;f KbAk;.

 khztnuhUtu; xU thuj;jpy; ghlrhiyf;F tuf;$ba ehl;fspd; vz;zpf;

ifia Kd;dNu cWjpahff; $wKbahJ. MapDk; r%fkspf;ff;$ba

ehl;fspd; vz;zpf;if 0> 1> 2> 3> 4> 5 Mf ,Uf;f KbAk;.

 jdJ ghlrhiy E}y; epiyaj;jpy; jw;NghjpUf;Fk; Gj;jfq;fspd;

vz;zpf;ifia cWjpahf Fwpg;gplLf; $wKbAk;.

 thuj;jpDs; rpw;Wz;br;rhiyapy; tpw;gid nra;ag;gLk; ntJg;gpfspd;

epiwia Kd;dNu cWjpahff; $wKbahJ. mtw;wpd; ngWkhdq;fs;

tPr;rpDs; ,Uf;f KbAk;.

 tFg;giwfspy; fhzg;gLk; Fkpo;fspd; MAl;fhyj;ij Kd;dNu $wKbahJ.

tPr;rpDs; ,Uf;f KbAk;.

fpilf;f Ntz;ba ngWNgw;wpid Kd;dNu cWjpahff; $wKbahj epfo;

jfTg; gupNrhjidnahd;wpd; %yk;  jPu;khdpf;fg;gLk; khwpfs;  vOkhw;W

khwpfshFk; vd tpsf;fTk;.

nraw;ghL - 2

gpd;tUk; re;ju;g;gq;fis khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;. xt;nthU

re;ju;g;gq;fSf;Fupa vOkhw;W khwpfisg; ngaupl;L mk;khwpfSf;fhf cWjpahd

ngWkhdq;fis toq;f KbAkh? my;yJ tPr;rpDs; ngWkhdq;fis xOq;

fikf;f KbAkh? vd;gjidf; Fwpg;gpl;Lf; fhl;Ltjw;F MNyhrid toq;fTk;.
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re;ju;g;gk;  khwpfs; cWjpahd ngWkhd

nkhd;iw vLf;f
KbAkh? Kbahjh?

1. ,ae;jpunkhd;wpdhy; xUehspy; cw;gj;jp

nra;af;$ba gOjile;j cUg;gbfspd;

vz;zpf;if.

2. njhopw;rhiynahd;wpd; xU njhFjp

apypUe;J xU ehspy; cw;gj;jp nra;ag;

gLk; nghUl;fspy; ,Uf;ff;$ba epiw.

3. tUlhe;jk; nghUnshd;wpw;F ,Uf;ff;

$ba tpiykl;lq;fs;.

4. epWtdnkhd;wpw;F xU ehisapy; ngwf;

$ba njhiyNgrp miog;Gf;fspd;

vz;zpf;if.

5. xU ehisapy; tpw;gid nra;af;$ba

Nkw;rl;ilfspd; fOj;Jg; gFjpfspd;

msTfs; (nfhyu;).

 gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahlnyhd;wpy; <LglTk;.

 ,yf;fk; 1 ,w;fhd re;ju;g;gj;jpw;Fupa vOkhw;W khwp gOjile;j cUg;gb

fspd; vz;zpf;ifahf ,Uf;Fk;.

 ,q;F gOjile;j cUg;gbfspd; vz;zpf;if 0> 1> 2> ...... vd;wthW

cWjpahd ngWkhdq;fshf ,Ug;gjdhy; ,J gpd;df khwpnahd;whFk;.

 ,yf;fk; 2 ,w;fhd re;ju;g;gj;jpw;Fupa vOkhw;W khwpahf nghUl;fspd;

epiw ,Uf;fpd;wJ. ,k;khwpfSf;Ff; Fwpj;j ngWkhdnkhd;iw toq;f

KbahJ. ,tw;wpw;fhd ngWkhdq;fs; tPr;nrhd;wpd; ngWkhdq;fisNa

ngw;Wf; nfhs;sf;$bajhf ,Ug;gjdhy; ,J njhlu;r;rpahd khwpnahd;whFk;.

 ,yf;fk; 3 ,w;fhd re;ju;g;gj;jpw;Fupa vOkhw;W khwpahf ,Uf;fpd;wJ.

nghUl;fspd; tpiyNa> tpiy vd;gJ njhlu;r;rpahd khwpnahd;whff;

fhzg;gl;lhYk; tUlj;jpy; nghUnshd;wpd; tpiyapidf; Fwpg;gpl;l epiy

ahd ngWkhdq;fis (cjhuzk;: &gh 100> &gh 101> &gh 101.50> ......)

vd ,Ug;gjdhy; ,J gpd;df vOkhw;W khwpnahd;whFk;.

 ,yf;fk; 4 ,w;fhd njhiyNgrp miog;Gf;fSf;fhd vz;zpf;iff;Fupa

re;ju;g;gk; vOkhw;W khwpnahd;whf ,Uf;fpd;wJ. ,q;F 0.1> 2> ...... vDk;

tifapy; epiyahd ngWkhdq;fshf ,Uf;ff;$bajhf ,Ug;gjdhy; ,J

gpd;df vOkhw;W khwpnahd;whFk;.
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 ,yf;fk; 5 ,w;fhd Nkw;rl;ilapd; fOj;Jg; gFjpapd; (nfhyupd;) msthdJ

vOkhw;W tifiar; rhu;e;jjhFk;. ,J 15> 15
1

2
> 16> ...... vDk; tifapy;

Fwpj;j ngWkhdq;fshf ,Ug;gjdhy; gpd;df vOkhw;wp khwpnahd;whFk;.

nraw;ghL - 3

epfo;jfTg; guk;giy tpsf;Ftjw;fhfg; gpd;tUk; re;ju;g;gq;fs; njhlu;ghf khztu;

fisr; nraw;ghl;by; <LgLj;jTk;.

 ehzaj;ij %d;W Kiw Rz;Lk; nghOJ fpilf;ff;$ba jiyfspd;

vz;zpf;ifia X vdf; nfhs;f.

(1) X   ,w;fhff;  fpilf;ff;$ba ngWkhdq;fis  Xi  vit  vd;gjid

xt;nthU khztu;fsplKk; jdpj;jdpahff; Nfl;lwpaTk;.

(2) mt;thW khztu;fspdhy; ntspg;gLj;jg;gLk; epWtdq;fspd; ngWkhdq;

fis fUk;gyifapy;  vOjpf; fhl;lTk;.  khztu;fspdhy;  $wg;gLk;

$w;Wf;fspd; gpioahd ngWkhdq;fs; fhzg;gLkhapd; mjd; gpiofisr;

Rl;bf; fhl;lTk;.

(3) fUk;gyifapy; Fwpg;gplg;gl;l rupahd xt;nthU ngWkhdq;fs; ngWtjw;

fhd epfo;jftpid Kd;du; fw;w Fzfj;jpd; tpjpia my;yJ kutupg;

glj;ijg; gad;gLj;jp fzpg;gpLkhW khztu;fSf;f MNyhrid toq;f

Tk;.

(4) ,jw;fika gpd;tUk; ml;ltizia khztu;fSf;F toq;fpg; g+uzg;

gLj;jTk;.

jiyfspd; epfo;jfT

vz;zpf;if

............................. .......................

............................. .......................

............................. .......................

 g+uzg;gLj;jg;gl;l ml;ltiziag; gad;gLj;jpg; gpd;tUk; tplaq;fs; ntspg;

gLkhW fye;jhNyhridia Kd;itf;fTk;.

 vOkhw;W khwpapdhy; vLf;ff;$ba ngWkhdk; x  vdTk;>epfo;jfT  xP

vd;wthWk;  epfo;jfTg;  guk;gypy;  ,U $Wfs; ,Uf;fpd;wJ vd;gjid

tpsf;fTk;.

  xP  epuypy; vt;tpjg; ngWkhdKk; 0j;ij tplf; Fiwtw;wjhf ,Ug;gNjhL

me;epuypd; $l;Lj;njhif 1 ,w;Fr; rkkhdjhf ,Uf;Fk; vd;gjid tpsf;f

Tk;.

 ,t;tpU epge;jidfSk; epiwNtw;wg;gLk; vOkhw;W khwpnahd;wpd; guk;giy

epfo;jfTg; guk;gnyhd;whFk; vd;gijr; Rl;bf; fhl;lTk;.
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nraw;ghL - 4

 epfo;jfTg; guk;gnyhd;wpd; cj;Njr ngWkhdj;ijAk; khww;jpwidAk; njspT

gLj;Jtjw;fhfg; gpd;tUk; tpguj;jpid khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

 50 Fr;rpfis cs;slf;fpa jPg;ngl;bfspy; 5%  j;jpy; ,Uf;Fk; Fr;rpfspd;

vz;zpf;if 48 MfTk;> 10% nfhz;l jPg;ngl;bapy; Fr;rpfspd; vz;zpf;if

49 MfTk;> 60% nfhz;l jPg;ngl;bfspy; Fr;rpfspd; vz;zpf;if 50 MfTk;>

vQ;rpa 25% nfhz;l jPg;ngl;bfspy; Fr;rpfspd; vz;zpf;if 51 MfTk;

cs;sJ vd Ma;nthd;wpypUe;J mwpa Kbe;jJ.

 gpd;tUk; MNyhridfis khztu;fSf;F toq;fp nraw;ghl;by; <LgLj;jTk;.

(1) jPg;ngl;bnahd;wpy; ,Uf;ff;$ba Fr;rpfspd; vz;zpf;if xX   vdf;

fUjp  X ,d; epfo;jfTg; guk;giy vOjpf; fhl;Lq;fs;.

(2) x epuypd; ngWkhdq;fs;  xP  epuypd; ngWkhdq;fspdhy; ngUf;fg;gl;L>

mg;ngUf;fg;gl;l  ngWkhdq;fspd;  $l;Lj;njhifiag;    ii xPx

ngw;Wf; nfhs;sTk;.

(3) Nkw;fhl;ba 2 MtJ gbKiwapd;NghJ ngwg;gl;l ngWkhdk; nghJthf

jPg;ngl;bnahd;wpy; vjpu;ghu;f;ff;$ba Fr;rpfspd; vz;zpf;if vDk; epfo;

jfTk; guk;gypd; cj;Njrg; guk;gyhFk; vdr; Rl;bf; fhl;b NkNy Fwpg;

gplg;gl;l tifapd; jPg;ngl;bfs; 10 000 cw;gj;jp nra;tjw;F vjpu;ghu;f;fg;

gLkhapd; Njitg;gLk; vd cj;Njrpf;fg;gLk; Fr;rpfspd; vz;zpf;ifiaf;

fzpg;gplTk; vd MNyhrid toq;fTk;.

 epfo;jfTg; guk;gnyhd;wpd; cj;Njr ngWkhdj;ijg; Nghd;W khww;jpwidAk;

fzpf;f KbAk; vdTk;> mjw;fhf cupa tha;g;ghl;ilg; gad;gLj;JtJ

nghUj;jkhdJ vd khztu;fSf;Fj; njspTgLj;jpf; nfhLf;fTk;.

jPu;T (nraw;ghL - 4)

 jPg;ngl;bnahd;wpd; jPf;Fr;rpfspd; vz;zpf;ifia x  vdf; nfhs;Nthk;.

x  xP     xPx    xPx 
2

48 0.05   2.4   115.2

49 0.1   4.9   240.1

50 0.6 30 1500

51 0.25 12.75   650.25

50.05 2505.55

   xPxxE 

50.05

50.05 10,000 

500, 500

        22var xxPxx  

 22505.55 50.05

0.55
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 epfo;jfT khwp vd;gJ> epfo;jfTg; gupNrhjidnahd;wpd; %yk; ngWkhdq;fs;

epu;zapf;fg;gLk; vz;zpf;ifg; ngWkhdq;fSld; $ba njhopw;ghnlhd;whFk;.

NtW tifapy; Fwpg;gpLtjhapd; khjpupntspnahd;wpdbg;gilapy; fUj;Jf;

nfhz;l vz;zpf;if uPjpahf vLf;Fk; njhopw;ghnlhd;whFk;.

 vOkhw;W khwpnahd;wpy; nghJthf Mq;fpyk; ngupa vOj;Jf;fshf (capital)

X, Y  vd;wthW fhl;lg;gLtJld;> mjw;fhf vLf;fg;gLk; mg;ngWkhdq;fis

x, y vDk; tifapy; Mq;fpyr; rpwpa vOj;Jf;fspdhy; (Simple) fhl;lg;gLk;.

epfo;jfT khjpupfSf;fhd cjhuzq;fs;:

(1) fzf;fha;thsnuhUtu; 5 fzf;NfLfspd; rupahd  jd;ikapid Ma;T

nra;fpwhu;. gpiofsw;w fzf;NfLfspd; vz;zpf;ifia X  %yk; fhl;Lk;

nghOJ>

X = 0, 1, 2, 3, 4, 5, ....... vDk; ngWkhdq;fspy; xd;whf ,Uf;f KbAk;.

(2) nghUl;fisf; nfhs;tdT nra;tjw;fhf  tpw;gidafnkhd;wpw;F  xU

kzpj;jpahyj;jpy; tUif jUNthu;fspd; vz;zpf;ifia X  %yk; Kd;

itf;Fk;nghOJ>

X = 0, 1, 2, 3, .... Mfpa gy;NtW ngWkhdq;fspy; xd;whf ,Uf;f KbAk;.

 vOkhw;W khwpnahd;wpw;fhf vLf;ff;$ba ngWkhdnkhd;wpd; jd;ikf;fikag;

gpd;tUkhW tifg;gLj;jg;gl KbAk;.

 gpd;df vOkhw;W khwp

KbTw;w Gs;spfisf; nfhz;Nlh my;yJ fzpg;gplf;$ba Kbtw;w Gs;sp

fisf; nfhz;Nlh khjpupntspfspd; nghUs; $wg;gl;bUf;Fk; vOkhw;W

khwpfisg; gpd;df vOkhw;W khwp vd miof;fg;gLk;. mg;ngWkhdq;fs;

g+r;rpak; my;yJ Neu; my;yJ kiw KOikahd vz;zpf;ifapy; my;yJ

gFjpfspdhy; Fwpg;gplg;gl;l rupahd ngWkhdq;fshff; fhl;l KbAk;.

gpd;df vOkhw;W khwpfSf;fhd cjhuzq;fs; gytw;iw fPNo fhl;lg;gl;

Ls;sJ.

 ehisa jpdj;jpy; tFg;gpw;Fr; r%fk; nfhLf;ff;$ba khztu;fspd;

vz;zpf;if.

 xU tUlj;jpDs; tpgj;jpw;Fw;gLk; fhg;GWjp nra;ag;gl;bUf;Fk; thfdq;

fspd; vz;zpf;if.

 Gj;jfnkhd;wpd; 100 nrhw;fspy; ,Uf;ff;$ba tOTs;s nrhw;fspd;

vz;zpf;if.

 njhlu;r;rpahd vOkhw;W khwp

Neu;Nfhl;L uPjpahfj; njhlu;r;rpahfg; guk;gp ,Uf;Fk; guk;gnyhd;wpd; Gs;sp

fSf;F xj;jjhf Kbtw;w Gs;spfisf; nfhz;l khjpupntspfspy; nghUs;

$wg;gl;bUf;Fk; vOkhw;W khwpfs; njhlu;r;rpahd vOkhw;W khwpfs;

vd;wiof;fg;gLk;.
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mg;ngWkhdq;fs; Neu; my;yJ kiw my;yJ g+r;rpaj;ij cs;slf;fpa

ngWkhdk; Fwpg;gpl;l tPr;rpDs; guk;gpf; fhzg;gLk;. njhlu;r;rpahd vOkhw;W

khwpfSf;fhd cjhuzq;fs; gy fPNo jug;gl;Ls;sJ.

(1) 300ml vdf; Fwpg;gplg;gl;bUf;Fk; Fspu; ghd Nghj;jnyhd;wpy; ,Uf;ff;
$ba nghUs;fspd; msT.

(2) vjpu;tUk; xU kzpj;jpahy fhyj;jpy; A  vDk; efuj;jpy; fhzf;$ba

ntg;gepiy.

(3) njhopw;rhiynahd;wpy; cw;gj;jp nra;ag;gLk; X   vDk;  cyu; kpd;fy

nkhd;wpy; ,Uf;ff;$ba MAl;fhyk;.

 gpd;df my;yJ njhlu;r;rpahd vOkhw;W khwpfSf;fhd ngWkhdq;fSk;

xj;j epfo;TfSld; $bajhfj; jahupf;fg;gLk; ml;ltiznahd;iw njhopw;gh

nlhd;W> my;yJ rkd;ghnlhd;iwNa epfo;jfTg; guk;gy; vd;wiof;fg;gLk;.

 gpd;df vOkhw;W khwpfSf;fhd epfo;jfTg; guk;gnyhd;W vd;gJ khwpfSf;

fhfg; ngwf;$ba rfy ngWkhdq;fSk; mg;ngWkhdq;fSf;F xj;jjhf

epfo;jfTfSld; $bajhfj; jahupf;fg;gLk; ml;ltiziaNa Fwpf;Fk;.

epfo;jfTfisg; ngw;Wf; nfhs;Sk; nghOJ kutupg; glq;fs;> njhilfs;>

tupir khw;wk;> Nru;khdk; vd;gdtw;iwg; gad;gLj;j KbAk;.

X )(XP

1x  1xP

2x  2xP

 . .

  .          .

  . .

nx  nxP

vDk; tifapy; epfo;jfTg; guk;giyf; fl;b

naOg;g KbAk;. ,g;guk;gyhdJ epfo;jfTj; njhopw;ghL my;yJ epfo;jfTr;

rhu;Gj; njhopw;ghL vd;wiof;fg;gLk;.

)( ixp  ,d; %yk; epfo;jfTg; ngWkhdq;fs; gpujpepjpj;Jtg;gLj;jpf; fhl;lg;gLt

jpdhy; vt;NtisapYk; mJ 0j;jpw;Fk; 1 ,w;FkpilNa ,Uf;f Ntz;Lk;.

X  ,d; midj;Jg; ngWkhdq;fSf;Fkhd ,e;epfo;jfTg; ngWkhdq;fisAk;

$l;Lk;nghOJ 1 ,w;Fr; rkkhdjhf ,Uf;f Ntz;Lk;.

,t;thW gpd;df epfo;jfTg; guk;gnyhd;iw ntspg;gLj;jpf; fhl;Ltjw;fhfg;

gpd;tUk; epge;jidfs; ,uz;ilAk; g+u;j;jp nra;ag;gl;bUj;jy; Ntz;Lk;.

(i)   0iP x 

(ii)   1
1




n

i
ixP

 njhlu;r;rpahd vOkhw;W  khwpnahd;wpd; epfo;jfTg;  guk;gnyhd;W vd;gJ>

X  vDk; vOkhw;W khwpahdJ cz;ikahd Nfhl;L uPjpahff; fhzg;gLk;

ngWkhdq;fisg; ngw;Wf; nfhs;Sk; nghOJ gpd;tUk; tiugpy; fhl;lg;gl;Ls;s

thW kPbwd; tisapnahd;iwg; ngw;Wf; nfhs;s KbAk; vdf; fUJNthk;.
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,t;tisNfhl;bdbg;gilapd; gug;G 1 ,w;Fr; rkdhFkhW epfo;jftpd; mlu;j;jp

 f  vDk; fzpj uPjpahd njhopw;ghnlhd;whff; fhl;l KbAkhf ,Ug;gpd;

mJ X  vDk; vOkhw;W khwpapd; epfo;jfTg; guk;gy; my;yJ epfo;jfT

mlu;j;jpj; njhopw;ghL vd miof;fg;gLk;.  f  ,d; mbg;gilapy; nkhj;jg;

gug;G 1 ,w;Fr; rkkhdjhf ,Uf;f Ntz;b ,Ug;gJld; epfo;jfTfs; kiwg;

ngWkhdq;fsy;yhjjhfTk; ,Uj;jy; Ntz;Lk;. ,t;thW njhlu;r;rpahd

vOkhw;W khwpfSf;Fg; gpd;tUk; ,U epge;jidfs; g+u;j;jp nra;ag;gl;bUj;jy;

Ntz;Lk;.

 

 

(i) 0

(ii) 1

f x

f x dx





 gpd;df vOkhw;W khwpnahd;wpd; vjpu;ghu;g;Gg; ngWkhdk;

vOkhw;Wg; gupNrhjidnahd;iwj; njhlu;r;rpahf Nkw;nfhs;Sk; nghOJ

mg;gupNrhjidAld; njhlu;ghd epfo;jfTg; gupNrhjidf;Ff; fpilf;ff;$ba

ruhrupg; ngWkhdk; mt;ntOkhw;W khwpapd; vjpu;ghu;g;Gg; ngWkhdk; vd;wiof;

fg;gLk;.

VNjDk; vOkhw;W khwpnahd;wpd; cj;Njrg; ngWkhdk; mjd; ,ilahFk;.

X  vDk; vOkhw;W khwpnahd;wpw;fhf nxxx ....,........., 21  vDk; ngWkhdq;fSk;

mjw;F xj;jjhd epfo;jfTfs;      nxPxPxP ................, 21  vdTk; fhzg;gL

khapd; cj;Njr (vjpu;ghu;g;G) ngWkhdnkDk; ,ilia  E x  vd miof;fg;

gLk;nghOJ>

       

 

1 1 2 2

1

.............

( )

n n

n

i i
i

E x x P x x P x x P x

X x P x


  



   

 

vOkhw;W khwpnahd;wpd; vjpu;ghu;g;Gg; ngWkhdkhdJ mjpypUe;J tpyfp ,Ug;g

jw;Fupa ngWkhdj;ij khww;jpwd; vdf; fzpf;fg;gLk;.

gpd;df vOkhw;W khwpnahd;wpd; ngWkhdq;fs; nxxx ....,........., 21  MfTk;>

mjw;F xj;jjhd epfo;jfT      nxPxPxP ................, 21  MFk;nghOJ gpd;df

epfo;jfTg; guk;gypd; khww;jpwd; )(XVar  vd miof;fg;gLk;nghOJ>

       

   

22 2 2
1 1 2 2

22

1

( ) .............

( )

n n

n

i i
i

Var X x P x x P x x P x E x

Var X x P x E x


       

     

 

 

 

 f x

X
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.14: epak epfo;jfT khjpupia mwpe;J nfhs;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 epak epfo;jfT khjpupfspd; Njitg;ghl;bidf; njspTgLj;Jthu;.

 gpd;df vOkhw;W khwpf;Fupa epfo;jfT khwpapidg; gl;bay;gLj;Jthu;.

 njhlu;r;rpahd vOkhw;W khwpf;Fupa epfo;jfT khjpupapidf; Fwpg;gpLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 epfo;jfT khjpupfspd; Njitg;ghl;bidj; njspTgLj;Jtjw;F gpd;tUk;

gpur;rpidfis khztu;fSf;F toq;fTk;.

 Nfhlyw;w ehzaq;fs; 50 ,id Nky; vwpAk;NghJ fpilf;fg; ngWk;

jiyfspd; vz;zpf;iffspd; cj;Njr ngWkjpapidAk; khwpfspd;

vz;zpf;ifapidAk; fzpf;FkhW khztu;fSf;F MNyhrid toq;fTk;.

 khztu;fs; mtw;iwf; fzpg;gjw;F Kaw;rpj;j gpd;> mJ xU rpf;fyhd

fUk nkd;gij khztu;fSf;F Jyq;fr; nra;j gpd;du; gpd;tUk; tplaq;fs;

ntspg; gLk; tifapy; fye;Jiuahliy elhj;jTk;.

 ,t;thwhd rpf;fyhd epfo;jfTg; gpur;rpidfis ,yFthfj; jPu;g;gjw;F

epfo;jfT khjpup NjitahdJ vdf; $wTk;.

 gpd;df rpf;fyhd epfo;jfTg; gpur;rpidfisj; jPu;g;gjw;F gpd;df epfo;jfT

khjpupAk;> njhlu;r;rpahd rpf;fyhd epfo;jfTg; gpur;rpidfisj; jPu;g;gjw;Fj;

njhlu;r;rpahd epfo;jfT khjpupAk; fhzg;gLfpd;wnjd njspTgLj;jpf;

nfhLf;fTk;.

 gpd;tUk; gpur;rpidfs; njhlu;gpy; khztu;fspd; ftdj;ijr; nrYj;jr; nra;aTk;.

(1) ,ae;jpunkhd;wpd; %yk; 10 000 nghUl;fis  cw;gj;jp  nra;Ak;NghJ

Fiwe;jJ 3tJ tOTld; $bajhf ,Uf;Fk; epfo;jfitf; fzpg;gply;.

(2) xU kzpj;jpahyj;jpDs; vupnghUs; epug;G epiyankhd;wpw;F ,U nyhwp

fs; tUk; epfo;jftpidf; fzpg;gply;.

(3) 300 kp.kP. nfhs;ssT nfhz;l Fspu;ghd Nghj;jnyhd;wpy; cs;slf;fg;gl;

Ls;s Fspu;ghdj;jpd;  msT 295 kp.kPw;wiu tplf; FiwAk; epfo;jftp

idf; fzpg;gply;.

 ,t;thwhd rpf;fyhd epfo;jfTg; gpur;rpidfis ,yFthfj; jPu;g;gjw;F

epfo;jfT khjpup fhzg;gLfpd;wnjd;gij khztu;fSf;Ff; $wTk;.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 rpf;fyhd epfo;jfTg; gpur;rpidfis ,yFthfj; jPu;g;gjw;F gad;gLj;jg;gL

fpd;w epfo;jfTr; #j;jpuk;> ml;ltiz> tiuGfs; vd;gd epfo;jfT khjpupfshf

,dq;fhzg;gLfpd;wJ.

 tpNrl Kiwapyhd eilKiwg; gpur;rpidfis mwpe;J nfhs;tjw;F epfo;jfT

khjpup NjitahdJ.

 gy;NtW epfo;jfT khjpupfspd; gz;Gfis ,dq;fhz;gjd; %yk; cupa

re;ju;g;gq;fSf;F mtw;iw mz;zsthf;fk; nra;a KbAk;.

 gpd;df epfo;jfT khjpupnahd;whf <UWg;G epfo;jfT njhopw;ghl;bidAk;

ngha;Nrhd; epfo;jfTj; njhopw;ghl;bidAk; gad;gLj;j KbAk;.

 gpd;df epfo;jfT khjpupnahd;W vOkhw;W khwpapy; xt;nthU ngWkjpAld;

njhlu;Gila epfo;jfTfis ntspg;gLj;jpf; fhl;Lfpd;w #j;jpuk; vd;gjdhy;

mJ $l;Lj; njhopw;ghL vDk; ngaiug; ngw;WtpLk;.

 njhlu;r;rpahd epfo;jfT khjpupnahd;whf nrt;td; epfo;jfT njhopw;ghl;bidg;

gad;gLj;j KbAk;.

 njhlu;r;rpahd epfo;jfT khjpupnahd;W vOkhw;W khwp Nfhl;L tiuglj;jpy;

fhzg;gLk; rfy ngWkjpfSf;FKupa epfo;jftpid ntspg;gLj;jpf; fhl;Lk;

#j;jpuk; vd;gjdhy; mJ mlu;j;jpj; njhopw;ghL vdg; ngauplg;gLfpwJ.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.15: <UWg ;G khj pu piag ; gad;gLj ;j p e pfo ;jfTg ;

gpur;rpidfisj; jPu;g;ghu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 Ngu;Ndhapg; gupNrhjidia tpsf;Fthu;.

 cupa epge;jidfisf; Fwpg;gpl;L <UWg;Gg; guk;gYf;F tpsf;fk; $Wq;fs;.

 <UWg;Gj; Njw;wj;jpD}lhf <UWg;G vOkhw;W khwpfSf;fhd cjhuzq;fis

toq;Fthu;.

 <UWg;Gg; guk;gy; njhopw;ghl;bw;F tpsf;fk; $Wthu;.

 <UWg;Gg; guk;gy; njhopw;ghl;bidg; gad;gLj;jp epfo;jfTg; gpur;rpidfisj;

jPu;g;ghu;.

 <UWg;G epfo;jfT ml;ltiziag; gad;gLj;jp gpur;rpidfis ,yFthfj;

jPu;g;ghu;.

 <UWg;Gg; guk;gnyhd;wpd; ,il> khww;jpwd; vd;gtw;wpw;F tpsf;fk; $wp

mjidf; fzpg;gpLthu;.

 <UWg;Gg; guk;gnyhd;wpd; gz;Gfis tpgupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; gj;jpuj;ij tFg;gpy; Kd;itf;fTk;.

gupNrhjid tpisT (ngWNgW)

ehzankhd;iw xU Kiw

NkNy vwpjy;.

ehzankhd;iw ,UKiw     Kjy; Kiw

NkNy vwpjy;.

 khztnuhUtiu tFg;gpy; Kd;ghf mioj;J Nkw;Fwpg;gpl;l ml;ltizapYs;s

ntw;wplq;fis epug;GkhW MNyhrid toq;fTk;.

 gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahlypy; <LglTk;.

 ehzankhd;iw xU Kiw NkNy vwpAk; gupNrhjidapd; ngWNgW ,uz;L

fhzg;gLnkd.

 ,t;thW ,U ngWNgWfSldhd vOkhw;Wg; gupNrhjidapid xUKiw

Nkw;nfhs;sy; Ngu;Ndhapg; gupNrhjidahFk; vd.

 ehzankhd;iw ,UKiw NkNy vwpAk; gupNrhjidapy; fpilf;Fk; ngW

NgWfs; 4 MFnkd.

,
u
z

;l
h
t
J

K
i

w
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 ngWNgWfs; ,uz;bidf; nfhz;l gupNrhjidnahd;iw xU Kiwf;F

Nky; Nkw;nfhs;Sk;NghJ mJ <UWg;Gg; gupNrhjidahff; fUjg;gLnkd.

 ehzaj;ij ,UKiw NkNy vwpAk;NghJ mg;gupNrhjid <UWg;G

Kay;iffs; ,uz;il cs;slf;fpaJ vd.

(Kay;iffs; vd;gJ gupNrhjid Nkw;nfhs;sg;gLfpd;w KiwfshFk;.)

 ehzaj;jpy; jiy tpOk; vd vjpu;ghu;f;fg;gbd; jiy tpof;$ba epfo;T

ntw;wpia (S) vdTk;> jiy tpohjpUf;Fk; epfo;itj; jtWjy; (F) vdTk;
Fwpg;gplg;gLfpd;wJ vd.

 ,q;F ehzaj;ij KjyhtJ Kiw NkNy vwpAk;NghJ jiy tpOtjw;fhd

epfo;jfT my;yJ ntw;wp fpilg;gjw;fhd epfo;jfT   21P  vdr; Rl;bf;

fhl;lTk;.

 ehzaj;ij ,uz;lhtJ Kiw NkNy vwpAk;NghJ jiy tpOtjw;fhd

epfo;jfT my;yJ ntw;wp fpilg;gjw;fhd epfo;jfT 21  vdr; Rl;bf; fhl;lTk;.

 ehzaj;ij KjyhtJ Kiw NkNy vwpAk;NghJ jiy tpLjy; my;yJ

tpohjpUj;jy; ,uz;lhtJ Kiw me;ehzaj;ij NkNy vwpAk;NghJ jiy

tpOjy; my;yJ tpohjpUj;jypy; ve;j tpjj;jpYk; jhf;fj;ij Vw;gLj;jhnjd

tpsf;fTk;.

 ehzaj;ij ,U Kiw NkNy vwpAk; Nkw;Fwpg;gpl;l gupNrhjid re;ju;g;gj;jpd;

cjtpAld; jiy fpilf;ff;$ba jlitfspd; vz;zpf;if X  Mapd;> mJ

vOkhw;W khwpahf mjidg; ngaupl;L X apd; epfo;jfTg; guk;giyf;

fl;bnaOg;Gtjpy; khztu;fis <LgLj;jTk;.

 ,q;F ntw;wpapidg; ngw;Wf; nfhs;sf;$ba epfo;jfT P  vdTk;> (jiy

tpof;$ba epfo;jfT) jtwf;$ba epfo;jfT q  vdTk; (jiy tpohj epfo;jfT)

gad;gLj;JkhW khztu;fSf;F MNyhrid toq;fTk;.

 gpd;tUk; ml;ltizia khztu;fisf; nfhz;L g+uzg;gLj;jTk;.

X P(X) P(X) p, q cjtpAld;

0
4

1
q2

1
4

2
2Pq

2
4

1
P2

,Wjp epuypd; ngWkjpfisg; ngw;Wf; nfhs;tjw;Fg; gpd;tUk; kutupg; glj;ijg;

gad;gLj;jpf; nfhs;sKbAk;.

jiy tpOk; epfo;T   H
ngWkjp tpOk; epfo;T  T

P

q

H

T

P

q

H

T

P

q

H

T

P2

q2

Pq

Pq
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 ,t;thW X  vDk; khwpapd; xt;nthU ngWkjpapidAk; ngw;Wf; nfhs;fpd;w

epfo;jfT   OxP   vd;gijr; Rl;bf; fhl;lTk;. mj;Jld; x vdg;gLfpd;w

vOkhw;W khwp ngw;Wf; nfhs;fpd;w rfy ngWkjpfspdJk; epfo;Tfspd;

nkhj;jk; 1 vd;gij Rl;bf; fhl;lTk;.

1
4

1

4

2

4

1
  Mf ,Ug;gjdhy;>

  12 22
2

0




PPqqxP
i

 vd;gij cWjpg;gLj;jTk;.

 ,J  2qp   ,d; tpupT vd;gjidr; Rl;bf; fhl;lTk;.

 ,k;Kiwapy; rkepiwAs;s ehzaj;ij %d;W Kiw NkNy vwpAk; gupNrhjid

apy; jiy tpOtjw;fhd jlitfspd; vz;zpf;ifapid X  vd vLj;J X

epfo;jfTg; guk;giyf; fl;bnaOg;Gtjw;F MNyhrid toq;fTk;.

X P(X) P(X)

P, q apd; cjtpAld;

0
8

1
3q

1
8

3
23pq

2
8

3
qq23

3
8

1
3p

 ,g;guk;gypd; cjtpAld; X  vdg;gLfpd;w vOkhw;W khwpapd; xt;nthU ngWkjp

apid vLf;fpd;w epfo;jfT   0xP vdTk;>  
3 3 2 2 3

3 3 1
0

P x q pq p q p
i

    


vdr; Rl;bf; fhl;lTk;. ,J  3pq  apd; tpupT vd;gjidAk; Fwpg;gplTk;.

 Nkw;Fwpg;gpl;l $w;wpy; xt;nthU gjj;jpdJk; Fzfkhd 0> 1> 2> 3 Nghd;w

ngWkjpfs; 
3

0
C

1
3C  

2
3C  

3
3C  Kiwapy; Nru;khd El;gKiwapidg; gad;

gLj;jp ngw;Wf; nfhs;sf;$ba Kiwapidr; Rl;bf; fhl;lTk;.

 mjw;Nfw;g  3pq   ,d; guk;giy gpd;tUkhW vOj KbAk; vd;gij fye;

Jiuahlypd; %yk; ntspg;gLj;jTk;.

333
3

3232
2

3131
1

330
0

3
3

0

)( 



 qPCqPCqPCqPCxP
i

 ,g;guprPyidia mbg;gilahff; nfhz;L <UWg;Gg; guk;gypD}lhf tpsf;fg;

gLfpd;w X  vdg; ngau; nfhz;l khwp x vDk; ngWkhdj;ijg; ngWk; epfo;jf

tpw;F pqn IAk; X  Nghd;w FwpaPLfisg; gad;gLj;jp $w;nwhd;iwg; ngw;Wf;

nfhs;tjw;F khztu;fSf;F topfhl;lTk;.
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gapw;rp - 1:

(1) 4 tpilfisf; nfhz;l gy;Nju;T tpdhg;gj;jpunkhd;wpy; 5 tpdhf;fSf;F

vOkhw;whf khztndhUtu; tpilaspg;ghdhapd;>

(i) xU tpilahtJ rupahf ,y;yhkypUg;gjw;F

(ii) xU tpil khj;jpuk; rupahf ,Ug;gjw;F

(iii) ,U tpilfs; khj;jpuk; rupahf ,Ug;gjw;F

(iv) Mff; $baJ ,U tpilfshapDk; rupahf ,Ug;gjw;F

(v) Mff; Fiwe;jJ ,U tpilfs; rupahf ,Ug;gjw;fhd epfo;jftpidf;

fz;Lgpbf;f.

tpilfs;:

gy;Nju;T tpdhf;fspd; vz;zpf;if 5n

xU tpdhtpw;Fr; rupahd tpil toq;Ftjw;fhd epfo;jfT 2.0p  0.8q 

X  ,Bi n p

X   Bi (5, 0.2)

( ) n x n x
xP x x C p q  

(i) 5 0 5 0
0( 0) 0.2 0.8P x C                   (ii)  5 1 5 1

1( 1) 0.2 0.8P x C     

 1 1 0.3277                                               45 0.2 0.8  

 0.3277                                                     5 0.2 0.4096  

    0.4096

         (iii)    5 2 3
22 0.2 0.8P x C   

  
10 0.04 0.512

0.2048

  



(iv)         2102  xpxpxpxP

          
0.3277 0.4096 0.2048

0.9421

  



(v)         2 1 1P x P x o P x     

                  

1 [0.3277 0.4096]

1 0.7373

0.2627

  

 



 n = 5  <UWg;Gg; guk;gy; ml;ltizapy; 2.0p  epuiyg; gad;gLj;jp Nkw;

Fwpg;gpl;l tpilfis ,yFthfg; ngw;Wf; nfhs;Sk; Kiwapid khztu;

fSf;Fr; Rl;bf; fhl;lTk;.

 5 tpilfisf; nfhz;l gy;Nju;T tpdhg;gj;jpuj;jpYs;s 50 tpdhf;fSf;F

vOkhw;whf tpilaspf;Fk; khztndhUtDf;F vjpu;ghu;f;ff;$ba rupahd

tpilfspd; vz;zpf;if njhlu;gpy; khztu;fsplk; Nfl;fTk;.
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 ,q;F xU tpdhtpw;F rupahd tpilaspf;Fk; epfo;jfT 0.2 vd;gjdhy;

(20%)  50 tpdhf;fSf;F 20% k; rupahd tpil fpilf;Fk; vd mDkhdpf;fg;

gLk;. ,jw;fika vjpu;ghu;f;ff;$ba rupahd tpilfspd; vz;zpf;if 10

vd;gijr; Rl;bf; fhl;lTk;.

 ,t;thW epfo;jfT tpjpapd; %yk; ~~cj;Njr vjpu;ghu;g;Gg; ngWkjp|| vd;gJ

,ilahf Fwpg;gplg;gLtjdhy; mJNt me;j <UWg;Gg; guk;gypd; ,il vd;gij

Ak; Rl;bf; fhl;lTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 ,U tpisTfis (ngWNgWfis) khj;jpuk; nfhz;l xU vOkhw;Wg;

gupNrhjid re;ju;g;gkhdJ Ngu;ndhyp gupNrhjid vdg;gLk;.

 ,U ngWNgWfis khj;jpuk; nfhz;l vOkhw;Wg; gupNrhjidnahd;W xU

jlitf;F Nky; Nkw;nfhs;sg;gLkhapd; mt;thwhd xU gupNrhjidr; re;ju;g;gk;

<UWg;Gg; gupNrhjid vdg;gLk;.

 <UWg;Gg; gupNrhjidAld; njhlu;Gilajhf fUj;Jf; $wg;gLfpd;w X vdg;gL
fpd;w vOkhw;W khwpnahd;wpw;F epfo;jfT guk;gnyhd;W fhzg;gLtjw;Fg;

gpd;tUk; ehd;F epge;jidfs; g+u;j;jp nra;ag;gly; Ntz;Lk;.

 gupNrhjid tiuaWj;j vz;zpf;ifiaf; nfhz;bUj;jy; Ntz;Lk;.

 xt;nthU gupNrhjidiaAk; ntw;wp (S)> Njhy;tp (F) vd;w ,U ngWNgW
fis khj;jpuk; nfhz;bUj;jy; Ntz;Lk;.

 xt;nthU gupNrhjidapYk; ntw;wpapidg; ngwf;$ba epfo;jfT rkkhf

,Uj;jy; Ntz;Lk;.

 xt;nthU gupNrhjidAk; Vida rfy gupNrhjidfspypUe;Jk; rhuhjjhf

,Uj;jy; Ntz;Lk;.

 ,e;ehd;F epge;jidfisAk; epiwT nra;fpd;w X  vDk; gpd;df vOkhw;W

khwpnahd;W X  vDk; ngWkjpapidg; ngWk; epfo;jfT>

  .n x n x
xP X x C P q  

0,  1,  2,  ...........; nx  vdg; nghUs; $wg;gLk;.

,J <UWg;Gg; guk;gypd; epfo;jfT njhopw;ghL vdf; $wg;gLk;.

 ,r;#j;jpuj;ijg; gad;gLj;jp <UWg;Gg; guk;gy; Kiwiag; ngWk; vOkhw;W

gupNrhjidapd; cjtpAld; epfo;jfTg; gpur;rpidfisj; jPu;f;fyhk;.

5n " 10n  " 15n Nghd;w gy;NtW re;ju;g;gq;fSld; njhlu;Gilajhf

ntw;wp fpilg;gjw;fhd gy;NtW epfo;jfTg; ngWkjpfspd; fPo; X  ,d; epfo;jfTg;
ngWkjpfis ml;ltizg;gLj;jpAs;sJld;> mt; ml;ltiziag; gad;gLj;jpf;

fzpj;jiy kpf ,yFthf Nkw;nfhs;syhk;.

 <UWg;Gg; guk;gnyhd;wpd; ,il np  Mf ,Ug;gJld; khww;wpwd; npq2
vdf; nfhs;sg;gLk;.

 q  vd;gJ vg;NghJk; 1I tplf; Fiwe;j ngWkjpnahd;nwd;gjdhy;  pq 1
<UWg;Gg; guk;g nyhd;wpd; khww;wpwd; rfy re;ju;g;gq;fspYk; mjd; ,ilia

tplf; Fiwe;jjhFk;.

 ntw;wpapidg; ngwf;$ba epfo;jfT 5.0p  Mf ,Uf;ff;$ba <UWg;Gg;

guk;gyhdJ nrt;tdhfg; guk;gpapUg;gJld; 5.0p  tplf; Fiwe;j <UWg;Gg;

guk;gy; Neu; XuhakhfTk;> 5.0p  Fiwe;j <UWg;Gg; guk;gy; kiw Xuhakhf

Tk; ,Uf;Fk;.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.16: GtNrhd; khjpupiag; gad;gLj;jp epfo;jfTg; gpur;rpid

fisj; jPu;g;ghu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 GtNrhd; vOkhw;W khwpfs; fl;bnaOg;gg;gl;bUf;Fk; fUJNfhs;fis vOjpf;

fhl;Lthu;.

 GtNrhd; guk;giy tpsf;Fthu;.

 GtNrhd; vOkhw;W khwpfSf;fhd cjhuzq;fis Kd;itg;ghu;.

 GtNrhd; guk;gypy; epfo;jfTj; njhopw;ghl;bid vOjpf; fhl;Lthu;.

 GtNrhd; vOkhw;W khwpnahd;wpd; ,il khww;jpwd; vd;gtw;iw tpsf;Fthu;.

 GtNrhd; guk;gnyhd;wpd; gz;Gfis tpsf;Fthu;.

 GtNrhd; epfo;jfTj; njhopw;ghl;bidAk; cupa ml;ltiziaAk; gad;gLj;jp

gpur;rpidfisj; jPu;g;ghu;.

 GtNrhd; guk;gypd; gz;Gfis xOq;fikg;ghu;.

 <UWg;Gg; guk;gnyhd;iw GtNrhd; guk;gnyhd;wpd; %yk; mz;zsthf;fk;

nra;tjw;Fj; Njitahd epge;jidfis ntspg;gLj;Jthu;.

 Fwpj;j epge;jidfs; g+u;j;jp nra;ag;gLk; nghOJ <UWg;Gg; guk;gy; njhlu;gpyhd

gpur;rpidfisj; jPu;g;gjw;Fg; GtNrhd; guk;giyg; gad;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

gpd;tUk; $w;Wf;fis tFg;gpy; Kd;itf;fTk;.

 xt;nthU thuj;jpYk; Mff; Fiwe;jJ %d;W khztu;fs; Neha;tha;g;gL

tjd; fhuzkhf mtu;fis itj;jprhiyf;F my;yJ tPl;Lf;Ff; nfhz;L

nry;tjw;fhd Nghf;Ftuj;Jr; nryit Vw;f Ntz;bNaw;gLfpd;wJ.

 xt;nthU ehspYk; VjhtJ gpuNjrnkhd;wpy;  jpBu; tpgj;J njhlu;gpy;

mwpaf; fpilf;fpd;wJ.

 kUj;Jt gupNrhjid epiyaj;jpw;F tUif je;j NehahspnahUtupd;

,uj;jj;jpy; mlq;fpAs;s ntz;FUjpj; Jzpf;iffs; Fiwthff; fhzg;

gLtij ,uj;jg; gupNrhjidapD}lhf ntspg;gLj;jg;gl;Ls;sJ.

 ghlrhiyf; fhupahyaj;jpw;F ehnshd;wpw;F 20 njhiyNgrp miog;Gf;fs;

fpilf;fg; ngWtjhf mjpgu; njuptpf;fpd;whu;.

gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahlypy; <LglTk;.

 Nkw;Fwpg;gplg;gl;l rfy $w;Wf;fspypUe;Jk; ntspg;gLj;jg;gLfpd;w khwpfs;

gpd;df khwpfshFk; vd.

 mtw;wpy; 1k; 2k; $w;Wf;fspd; %yk; ntspg;gLj;jg;gLfpd;w khwpfs;> fhyk;>

khjpupntsp vd;gtw;wpd; mbg;gilapy; guk;gyilfpd;wd vd.

 %d;whtJ $w;wpy; ntspg;gLj;jg;gLfpd;w khwpfs; khjpupntspapd;

mbg;gilapy; guk;gyilfpd;wd vd.
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 ehd;fhtJ $w;wpy; ntspg;gLj;jg;gLfpd;w khwp fhyj;jpdbg;gilapy; guk;g

yilfpd;wd vd.

 fhyk;> khjpupntsp vd;gtw;wpd; mbg;gilapy; guk;gyilfpd;w ,t;thwhd

vOkhw;W khwpfSld; ,ize;j vOkhw;Wg; gupNrhjidfSf;Fupa epfo;

jfTg; gpur;rpidfs; GtNrhd; guk;gypD}lhf khjpup nra;ag;gl;Ls;snjdr;

Rl;bf; fhl;lTk;.

 Nkw;$wg;gl;l $w;Wf;fisg; gad;gLj;jp ngha;Nrhd; guk;gnyhd;wpd; NghJ

gad;gLj;jg;gLk; fUJNfhs;fis khztu;fSf;Fj; njspTgLj;jTk;.

 NkNy (1) cjhuzj;jpw;Nfw;g xU thuj;jpDs; tPl;bw;F my;yJ itj;jpa

rhiyf;F mDg;gg;gLfpd;w khztu;fspd; vz;zpf;if kw;Nwhu; thuj;jpDs;

mt;thW mDg;gg;gLfpd;w khztu;fspd; vz;zpf;ifapy; jhf;fj;ij

Vw;gLj;jhJ vd;gijr; Rl;bf; fhl;lTk;.

 NkNy (3) cjhuzj;jpw;Nfw;g xU Nehahspapd; ,uj;j khjpupapy; mlq;fpAs;s

ntz;FUjpr; rpWJzpf;iffspd; vz;zpf;if kw;Nwhu; Nehahspapd; ,uj;j

khjpupapy; mlq;fpAs;s ntz;FUjpr; rpWJzpf;iffspd; vz;zpf;ifapy;

jhf;fj;ijNaw;gLj;jhJ vd;gijr; Rl;bf; fhl;lTk;.

 ghlrhiyj; njhiyNgrpf;F ehnshd;wpw;F fpilf;fg; ngWfpd;w rhjhuz

njhiyNgrp miog;Gf;fspd; vz;zpf;if 20 Mapd;> ,uz;L ehl;fSf;fhd

miog;Gf;fspd; vz;zpf;if 40 ck;> miu ehl;fSf;F 10 miog;Gf;fSk;

fpilf;fg; ngWtjhff; fUjg;gLfpd;wJ vdr; Rl;bf; fhl;lTk;.

 5 tpdhbfs; vDk; rpwpa fhy ,ilntspapy; njhiyNgrp miog;Gf;fs;

1I tplf; $bajhf fpilg;gjw;Fupa re;ju;g;gq;fisf; ftdj;jpy; nfhs;sg;

glhj rpwpa ngWkhdnkhd;whFk; vd;gijr; Rl;bf; fhl;lTk;.

 Xu; ,lj;jpypUe;J xU rpwpa Ntiyapy; xj;j jd;ik nfhz;l ,U epfo;T

fs; ,lk;ngWtjw;Fupa re;ju;g;gj;ijAk; fUj;jpw; nfhs;shJ tplf; $ba

msit tplr; rpwpa ngWkhdnkhd;whFk; vd;gijr; Rl;bf; fhl;lTk;.

 fhyk;> khjpupntsp vd;gtw;wpd; mbg;gilapy; guk;gyilfpd;w Vida khwp

fSf;fhd cjhuzq;fis khztu;fsplk; Nfl;lthW Nkw;Fwpg;gplg;gl;l fUJ

Nfhs;fis epahag;gLj;jTk;.

 fhyk; my;yJ khjpupntspapdbg;gilapy; guk;gyilAk; gpd;df vOkhw;W

khwpfspd; epfo;jfTg; gpur;rpidfisj; jPu;g;gjw;fhf ngha;Nrhd; guk;giyg;

gpuNahfpf;f KbAk; vdj; njspTgLj;jTk;. ,jw;fhfg; gad;gLj;jg;gLk;

ngha;Nrhd; guk;gnyhd;wpd; epfo;jfTj; njhopw;ghl;bid fUk;gyifapd;

kPJ Fwpf;fTk;.

 
!

xe
P X x

x


 

 ,q;F   vd;gJ ngha;Nrhd; guk;gypd; ,il vdTk;> e vd;gJ 2.7183 vDk;

epajpnahd;whFk; vdTk; gpd;df vOkhw;W khwp x  vdTk; khztu;fSf;Fj;

njspTgLj;jTk;.
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nraw;ghL - 1

 khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jr; nra;aTk;.

(1) itj;jparhiynahd;wpy; xU ehisf;F gpwf;Fk; Foe;ijfspd; ruhrup

vz;zpf;if 3 vd fle;j fhy mwpf;iffisg; guPl;rpj;jNghJ mwpe;J

nfhs;s Kbe;jJ vdf; fUJf. ehisa ehspDs; ,t;itj;jparhiyapy;>

(i) Foe;ijg; gpwg;nghd;W ,lk;ngwhjpUj;jy;.

(ii) rupahf xU Foe;ijapd; gpwg;G khj;jpuk; ,lk;ngwy;.

(iii) Fiwe;jJ xU Foe;ijapd; gpwg;ghtJ ,lk;ngwy;.

(iv) Mff;$baJ ,U Foe;ijfspd; gpwg;G ,lk;ngWtjw;fhd epfo;jf

tpidf; fz;Lgpbf;f.

tpilfs;:

(i) 3 0x (ii)         
3 12.7183 3

1
1!

P X
 

 

  ( )
!

xe
P X x

x



                  3

3

2.7183


     
3 02.7183 3

0
0!

P x
 

                  0.1494

                  37183.2

1
 (iii)          1 1 0P X P x   

                   0498.0                                      1 0.0498 

 0.9502

(iv)          2 0 1 2P X P P Px x x      

4232.0

2240.01494.00498.0

!2

37183.2

!1

37183.2

!0

37183.2 23303
















ftdpf;fTk;: 3   vDk; GtNrhd; guk;gy; ml;ltizapid thrpg;gjd;

%yk; ,g;ngWkjpfisg; ngw;Wf; nfhs;tjw;F khztu;fis

<LgLj;jTk;.

 fhy ,ilntspnahd;wpd; khjpup ntspg; gpuNjrj;jpy; epfo;Tfs; ,lk;ngWtjw;

fhd epfo;jfthdJ mf;fhy ,ilntspapy; khjpup ntspg; gpuNjrj;jpy;

njhlu;e;J (gug;gpw;F) rkkhdjhFk; vd khztu;fSf;F cWjpg;gLj;Jtjw;fhfg;

gpd;tUk; nraw;ghl;by; mtu;fis <LgLj;jr; nra;aTk;.
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nraw;ghL - 2

tq;fpnahd;wpw;F thbf;ifahsu;fspd; tUif njhlu;ghf mwpAk; Nrhjidapd;

NghJ xU kzpj;jpahy fhyg;gFjpapDs; thbf;ifahsu;fs; ruhrupahf 24

egu;fs; tUif jUtjhf cWjpahfpaJ. xU thbf;ifahsu; tq;fpf;F tUif

je;J nfhLf;fy; thq;fy;fis KbTWj;jpajd; gpd;du; tq;fpapypUe;J ntspapy;

nry;tjw;F 10 epkpl fhyj;ij vLf;fpd;wJ. thbf;ifahsnuhUtu; tq;fpapypUe;J

ntspNaWk; fhyj;jpDs; tq;fpf;F>

(i) thbf;ifahsnuhUtuhtJ tUif juhjpUj;jy;.

(ii) ,U thbf;ifahsu;fs; tUif juy;.

(iii) Fiwe;jJ %d;W thbf;ifahsu;fs; tUif juy;.

(iv) $baJ ehd;F thbf;ifahsu;fs; tUif jUtjw;fhd epfo;jftpidf;

fzpf;fTk;.

jPu;T - nraw;ghL - 2

xU kzpj;jpahyj;jpy; tUif jUk; thbf;ifahsu;fspd; vz;zpf;if  24

10 epkplq;fspy; tUif jUk; thbf;ifahsu;fspd; ,il   4
6

24


 
!

xe
P X x

x



 

(i)  
4 02.7183 4

0
0!

P x
 

  (ii)  
4 22.7183 4

2
2!

P x
 

 

            
0.0183

           0.1465

(iii)         1 0 1 23P P P PX x x x      

      1 0.0183 0.0733 0.1465   

     0.7619

(iv)            4 0 1 2 3 4P P P P P Px x x x x x         

         0.0183 0.0733 0.1465 0.1954 0.1954    

0.6289

 ngha;Nrhd; guk;gynyhd;wpd; ,il> khww;wpwd; vd;gd rkkhf ,Ug;gjdhy;

,il   Mf ,Ug;gJld; mjd; khww;wpwidiaAk; $l   %yk; mil

ahsg;gLj;jg;gLk; vdTk; tpsf;fTk;.

 ngha;Nrhd; guk;gnyhd;wpd; gpd;tUk; gz;Gfis khztu;fSld; fye;Jiu

ahlTk;.

 ngha;Nrhd; guk;gy; gpd;d khwpfspd; epfo;jfTg; gpur;rpidfisj; jPu;g;gjw;fhf

gad;gLj;jg;gLk;.

 ngha;Nrhd; guk;gnyhd;wpd; ,ilahdJ mjd; khww;wpwDf;Fr; rkkhd

jhFk;.
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 ntw;wp fpilg;gjw;fhd epfo;jfT g+r;rpaj;jpw;F mz;kpf;Fk; nghOJk;

Kay;iffspd; vz;zpf;if mjpfkhf ,Uf;Fk; nghOJk; <UWg;Gg; guk;g

nyhd;iw ngha;Nrhd; guk;gnyhd;wpd; %yk; mz;zsthf;fk; nra;a

KbAk;.

 <UWg;Gg; guk;gnyhd;iw ngha;Nrhd; guk;gnyhd;wpd; %yk; mz;zsthf;fk;

nra;a KbAk; vdTk;> ,jw;fhf gpd;tUk; epge;jidfs; g+u;j;jp nra;ag;gl

Ntz;Lk; vd khztu;fSf;Fj; njspTgLj;jTk;.

 Kay;iffspd; vz;zpf;if tprhykhFk; nghOJ  50n

 ntw;wp fpilg;gjw;fhd epfo;jfT g+r;rpaj;jpid neUq;Fk; nghOJ  1.0p

 ,il 5 I tpl Fiwthf ,Uj;jy; 5 np

 Nkw;Fwpg;gplg;gl;l epge;jidfs; g+u;j;jp nra;ag;gLk; re;ju;g;gj;jpd; nghOJ

<UWg;Gg; guk;gnyhd;wpd; ,ilahd np  ngha;Nrhd; guk;gypd; ,ilahd 
vdf; nfhz;L <UWg;Gg; guk;gy; njhlu;ghd gpur;rpidapid ngha;Nrhd;

guk;gy; %yk; jPu;f;f KbAk; vd khztu;fSf;F tpsf;fTk;.

 GtNrhd; guk;gy; njhlu;gpy; ,Jtiu fw;w tplaq;fspd; cjtpAld; mjd;

gz;Gfis xOq;FgLj;JkhW khztu;fSf;F MNyhrid toq;fTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 fhyk; my;yJ ,lj;jpdbg;gilapy; guk;gpr; nry;fpd;w gpd;df vOkhw;W khwp

fSld; ,ize;j epfo;jfTg; gpur;rpidfisj; jPu;g;gjw;Ff; fl;bnaOg;gg;gLfpd;w

Nfhl;ghl;L uPjpahd epfo;jfT khjpup GtNrhd; guk;gy; vdg;gLk;.

 
!x

e
xP

x
 ,...2,1,0x

vd;gJ GtNrhd; guk;gypd; epfo;jftpid epfo;jfTr; rhu;Gj; njhopw;ghL

vdg;gLk;.

 ,q;F  vd;gJ GtNrhd; guk;gypd; ,il vd;gJld; e vd;gJ khwpyp

ahFk;. ....7183.2e  MFk;.

 GtNrhd; guk;gnyhd;wpd; ,ilAk; khww;jpwDk; rkkhFk;.

 Nkw;Fwpg;gpl;l GtNrhd; guk;gypd; rhu;Gj; njhopw;ghl;bidf; fl;bnaOg;Gk;

NghJ gpd;tUk; fUJNfhs;fs; ftdj;jpy; nfhs;sg;gl;Ls;sd.

(i) Fwpg;gpl;l fhy ,ilntspapy; (khjpupntspg; gpuNjrnkhd;wpd;) ,lk;ngW

fpd;w epfo;Tfs;  NtW  epr;rapf;fg;glhj  fhy ,ilntspapy; (khjpup

ntspg; gpuNjrj;jpd;) ,lk;ngWfpd;w epfo;Tfspy; rhuhjjhf ,Uf;Fk;.

(ii ) Fwpg;gpl;l fhy ,ilntspapy; (khjpupntspg; gpuNjrj;jpw;F) epfo;Tfs;

epfof;$ba epfo;jfTfs; mf;fhy ,ilntspapd; (khjpupntspg; gpuNjrj;

jpy;) njhlu;r;rpahf (gug;gpw;F) rkkhftpUf;Fk;.

(iii) kpfr; rpwpa fhy ,ilntspapy; (khjpupntspg; gpuNjrj;jpy;) 2 epfo;Tfs;

my;yJ  mijtplf;  $ba  vz;zpf;ifapy;  epfof;$ba  epfo;jfT

mtjhdk; nrYj;jf;$ba mstpYk; ghu;f;fr; rpwpajhf ,Uj;jy;.
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 GtNrhd; guk;gypd; gz;Gfisg; gpd;tUkhW xOq;FgLj;jyhk;.

 GtNrhd; guk;gypd; gpd;df vOkhw;W khwpAld; njhlu;Gila epfo;jfT

khjpupnahd;whFk;.

 GtNrhd; guk;gnyhd;wpd; ,ilahdJ mjd; khww;jpwDf;Fr; rkkhFk;.

 ntw;wp fpilf;ff;$ba epfo;jfT g+r;rpaj;ij mz;kpf;Fk;NghJk;> gupNrhjid

fspd; vz;zpf;if mjpfstpy; ,Uf;Fk;NghJk;  50n  <UWg;Gg; guk;gnyhd;

wpw;F kpfr; rpwe;j mz;zsthf;fkhf ,il  nP  vdf; fUjp GtNrhd;

guk;giyg; gad;gLj;j KbAk;.

  5np  vdTk; Nkw;Fwpg;gpl;l ,U Njitg;ghLfisAk; xd;wpizf;fg;gl;Lr;

Rl;bf; fhl;l KbAk;.

fzpg;gPl;L kjpg;gPl;L epajpfs;:

 khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jr; nra;aTk;.

njhopw;rhiynahd;wpy; cw;gj;jp nra;ag;gLfpd;w cw;gj;jpg; nghUs; cUg;gb

nahd;iwf; ftdj;jpy; nfhs;Sk;NghJ nkhj;j cw;gj;jpapy; 1%  tOf;fis

nfhz;Ls;sJ vd ePz;lfhy mDgtj;jpD}lhf cWjpg;gLj;jg;gl;Ls;sJ vdf;

fUjTk;. ,t;Tw;gj;jpg; nghUs; ,Ug;gpypUe;J 400 myFfisf; nfhz;l vOkhw;W

khjpupnahd;iwg; gupNrhjid nra;Ak;NghJ>

(i) tOTldhd myF fhzg;glhjpUg;gjw;fhd

(ii) tOTldhd ,U myF fhzg;gLtjw;fhd

(iii) Mff;$baJ tOTldhd myFfs; 2 fhzg;gLtjw;fhd

(iv) Nkw;Fwpg;gplg;gl;l gFjpfspypUe;J  Mff;  Fiwe;jJ  tOTldhd  ,U

myFfNsDk; fhzg;gLtjw;fhd epfo;jftpidf; fz;Lgpbf;f.

jPu;T:

,q;F ntw;wpapidg; ngw;Wf; nfhs;tjw;fhd epfo;jfT 0.01 vdTk;> jlitfspd;

vz;zpf;if 400n  vdTk; tpsf;fp> ,g;gpur;rpidiaj; jPu;g;gjw;F khztu;fSf;F

<UWg;Gg; guk;gypd; njhopw;ghl;bid gad;ghl;bw;F khztu;fis <LgLj;jr;

nra;aTk;.

 ~ B i n ,n px

~Bin 400, 0.01x
 
 
 

 
400

0 400 0

( x) .                                 1, 2,3,......

0.01 0.99

n x n x
x

o

P X C P q x

P x o C





  

   

,t;thW fzpg;gpLtJ rpf;fyhdJ vd;gij khztu;fs; tpsq;fpf; nfhs;tjw;Fr;

re;ju;g;gk; toq;fTk;. n ngupjhf ,Uf;Fk;NghJk; p kpfr; rpwpajhf ,Uf;Fk;NghJk;
(g+r;rpaj;jpw;F mz;kpj;jjhf ,Uf;Fk;NghJ) np  vDk; GtNrhd; guk;gypd;

%yk; ,jd; ngWkjpapidf; fpl;bajhfg; ngw;Wf; nfhs;s KbAk; vd;gijr;

Rl;bf; fhl;lTk;.
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400 0.01

4

np







 



0P   MfTk;  n  MfTk; ,Ug;gjdhy;>

 

 4

x Pois np

x Pois





 

 

4  GtNrhd; guk;gy; ml;ltiziag; gad;gLj;Jtjpy; khztu;fis

<LgLj;jTk;.

(i)    0XP 4

0183.0

(ii)     2xP

   1465.0

(iii)          2102  xxxxP

        
2381.0

1465.00733.00183.0





(iv)        1012  xPxPxP

       

 1 0.0183 0.0733

1 0.0916

0.9084
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.17: epfo;jfT khjpupnahd;whf nrt;td; guk;giy mwpe;J

nfhs;thu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 nrt;td; guk;gnyhd;wpd; gz;Gfisr; Rl;bf;fhl;b nrt;td; guk;giy tpsf;Fthu;.

 nrt;td; guk;gypd; mlu;j;jpj; njhopw;ghl;il tpsf;Fthu;.

 nrt;td; guk;gypd; gukhdq;fis ntspg;gLj;jpf; fhl;Lthu;.

 nrt;td; guk;gnyhd;wpd; khwpfSf;fhd cjhuzq;fis Kd;itg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; Gs;spg; guk;giy tFg;gpy; Kd;itf;fTk;.

Gs;spfs; 10 - 20  20 - 30  30 - 40  40 - 50  50 - 60 60 - 70  70 -  80  80 - 90  90 - 100

khztu;fs; 02 04 10 20 28 20 10 04 02

 ,g;guk;gYf;fhd tiyAU tisapiaAk; mjd; kPJ kPbwd; gy;NfhzpiaAk;

cUthf;Ftjw;F khztu;fSf;F MNyhrid toq;fTk;.

 tiuglj;jpw;fika juTfspd; guk;gyhdJ rkr;rPuhd guk;gnyhd;whFk; vd;g

jid fye;JiuahlTk;.

 ,g;guk;gypd; ,il> ,ilak;> Mfhuk;> epak tpyfy; vd;gtw;iwf; fzpg;gpL

tjpy; khztu;fis <LgLj;jTk;.

 ,g;guk;gypd; ,il =  ,ilak; = Mfhuk; = 55 MFk; vd;gjid khztu;

fspd; tpilfspd; %yk; cWjpg;gLj;jpf; nfhs;sTk;.

 ,g;guk;gypd; epak tpyfy; 16 MFk; vdr; Rl;bf; fhl;b tiuag;gl;l kPbwd;

gy;Nfhzpapd; JizAld; ,ilapypUe;J ,U gf;fkhf 16 tPjkhff; fhzg;gLk;

epak tpyfiy milahsg;gLj;Jtjw;F MNyhrid toq;fTk;.

 ,ilg;ngWkhdk; 55 ,ypUe;J epak tpyfy; +16 vd;w mstpy; -16 tPjkhf

,Ugf;fkhff; fhzg;gLk; nghOJ mjd; tPr;R 39 71X   vdr; Rl;bf;

fhl;lTk;. mt; tPr;rpDs; nrt;td; tisAk; fpilar;Rf;fpilapyhd gpuNjrj;jpd;

gug;G 68.27% ,w;F kpfTk; mz;kpj;jjhf cs;snjd;gij Fwpg;gpl;Lf; fhl;lTk;.

 ,ilahdJ 55 ,ypUe;J epak tpyfy; ,uz;L tPjk; ,Uf;FkhW +32, -32

Mf ,U gf;fq;fSk; fhzg;gLk; nghOJ mjd; tPr;R 23 87X   Mf

,Uf;Fnkdr; Rl;bf; fhl;lTk;. mt;tPr;rpDs; nrt;td; tisf;Fk; fpilar;rpw;F

kpilapyhd gpuNjrj;jpd; gug;G 95.45% j;jpw;F mz;kpj;jjhf ,Uf;Fnkdr;

Rl;bf; fhl;lTk;.

 ,ilahdJ 55 ,ypUe;J epak tpyfy; 3 vd;w tifapy; +48, -48 Mf ,U

gf;fq;fSk; ,Uf;Fk;nghOJ mjd; tPr;R 7 103X   vdr; Rl;bf;fhl;lTk;.

mt; tPr;rpy; nrt;td; tisAk;> fpilar;Rf;fpilapyhd gpuNjrj;jpd; gug;G

99.73% ,w;F mz;kpj;jjhf ,Uf;Fnkd;gijr; Rl;bf; fhl;lTk;.
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 ,g;gFg;gha;tpw;F mbg;gilahff; nfhs;sg;gl;l ,uz;L gpujhd mstPl;L

Kiwfs; vit vd;gij khztu;fsplk; Nfl;lwpaTk;.

 ,k;Kiwapy; nrt;td; guk;gypd; Nghf;if vLg;gJk; md;whl tho;f;ifapy;

Kfq; nfhLf;ff;$ba khwpfSf;fhd cjhuzq;fs; vit vd;gij khztu;

fsplk; Nfl;lwpaTk;.

 tzpfj; Jiwapy; ,t;thwhd nrt;td; guk;gypd; Nghf;if vLf;Fk; khwpfs;

njhlu;ghf khztu;fsplk; Nfl;lwpaTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Nfhlyw;w kzpnahd;wpd; tbtj;ij vLf;fpd;w kPbwd; tisapnahd;iw

cUthf;fg;gl;l rPuhd kPbwd; guk;gnyhd;Nw nrt;td; guk;gy; vd miof;fg;

gLk;.

 nrt;td; guk;gnyhd;wpd; ,il =  ,ilak; = Mfhuk; MFk;.

99.73f;Ff; $ba msnthd;iw ,ilapypUe;J ,U gf;fkhf +2 k; - epak

tpyfy; %d;iwf; nfhz;l tPr;rpDs; fhzg;gLk;.

 nrt;td; guk;gnyhd;wpd; kPbwd; tisf;Fk;> fpilar;Rf;fpilapyhd nkhj;jg;

gug;G.

 ,ilapypUe;J tyg;gf;fkhf epaktpyfy; 1(  ) ck; ,lg;gf;fkhf epak

tpyfy; 1(  ) tiuapy; fhl;lg;gl;Ls;s tPr;rpDs; nrt;td; tisapapd;

nkhj;jg; gug;G 68.17%  MFk;.

 ,ilapypUe;J tyg;gf;fkhf epak tpyfy; ,uz;L ( 2 )ck; ,lg;gf;fkhf

epak tpyfy; ,uz;L ( 2 ) tiuapy; fhl;lg;gl;l tPr;rpDs; nrt;td; tisapf;F

nkhj;jg; gug;gpy; 95.45% khFk;.

 ,ilapypUe;J tyg;gf;fkhf epaktpyfy; 3 ck; ( 3 ) ,lg;gf;fkhf epak

tpyfy; %d;W ( 3 ) tiuapyhd tPr;rpDs; nrt;td; tisapf;F nkhj;jg;

gug;gpy; 99.73% khFk;.

,g;gz;Gfis g+u;j;jp nra;Ak; nrt;td; guk;gnyhd;wpd; gpd;df vOkhw;W

khwp njhlu;gpyhd epfo;jfT khjpupnahd;whfg; gad;gLj;j KbAk;.

 nrt;td; guk;gypd; epfo;jfT mlu;j;jpj; njhopw;ghL

 
2

2
1

22

1 






 
 





x

exf     vdf; fhl;l KbAk;.

 nrt;td; tisapd; gug;gpd; guk;gyhdJ ,ilapYk; epaktpyfypYNk jq;fp

apUg;gjdhy; ,il ( ) khww;jpwd; ( 2 ) vd;git nrt;td; guk;gnyhd;wpdhy;

cUthf;fg;gLfpd;w gukhdq;fshff; fUjg;gLk;.

 guPl;irnahd;wpd; Gs;spfs;> jdpegu;fspd; cauk;> epiw> MAl;fhyk; Nghd;w

md;whl tho;f;ifapy; re;jpf;fpd;w rpy khwpfs; nrt;td; guk;gnyhd;wpd;

Nghf;fpid vLf;Fnkd vjpu;ghu;f;fyhk;.

 tzpf epWtdnkhd;wpd; ehshe;j tpw;gid tUkhdk;> khjhe;jg; nghJ Nke;

jiyf;fpuak;> ehshe;j ntspaPLfs;> Copau; tpLKiw Nghd;w khwpfs;

nrt;td; guk;gypd; Nghf;if vLf;Fnkd vjpu;ghu;f;fyhk;.
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Nju;r;rp 5.0: tzpf ,lu;fSf;F Kfk; nfhLg;gjw;fhd Maj;jj;ij

ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 5.18: epfo;jfTg; gpur;rpidfisj; jPu;g;gjw;F epakr; nrt;td;

guk;giyg; gad;gLj;Jthu;.

ghlNtisfs;: 14

fw;ww; NgWfs;:

 epak nrt;td; guk;giy mwpKfg;gLj;Jthu;.

 epak nrt;td; guk;gnyhd;wpd; epfo;jfT mlu;j;jpr; rhu;ig ntspg;gLj;Jthu;.

 nrt;td; guk;giy epak nrt;td; guk;gYf;Fg; gpujpaPL nra;thu;.

 epak nrt;td; guk;gnyhd;wpd; gz;Gfisg; gl;bay;gLj;Jthu;.

 nrt;td; guk;gYf;Fk; epak nrt;td; guk;gYf;Fkpilapyhd NtWghLfisf;

Fwpg;gpLthu;.

 epak nrt;td; guk;gy; ml;ltiziag; gad;gLj;jpg; gpur;rpidfisj; jPu;g;ghu;.

 <UWg;Gg; guk;gypd; gpur;rpidfis nrt;td; mz;zsthf;fk; nra;tjd; %yk;

jPu;g;ghu;.

 GtNrhd; guk;gy; gpur;rpidfisr; nrt;td; mz;zsthf;fk; nra;tjd; %yk;

jPu;g;ghu;.

 epakr; nrt;td; guk;gnyhd;wpd; Kf;fpaj;Jtj;ij tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; tiuglj;ij tFg;gpy; fhl;rpg;gLj;jTk;.

 ,t;tiuglj;ijAk; Kd;ida ghlj;jpy; fl;bnaOg;gg;gl;l kPbwd; tisapf;F

kpilapyhd xw;Wik Ntw;Wikfs; vitnad khztu;fsplk; Nfl;fTk;.

 gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; fye;Jiuahlnyhd;iw newpg;

gLj;jTk;.

nrt;td; tisapf;Fk; fpilar;Rf;Fkpilapyhd gug;gstpy; 99.73% ,Ue;J

,ilapy; ,U gf;fq;fspdJk; +, - vd;gtw;wpd; epaktpyfy; 3f;fpilapy;

mikag;ngWnkd.

 nrt;td; tisapd; ,Ugf;f KidfspdJk; fpilar;irj; njhlhJ xd;iw

nahd;W re;jpf;fhJ vdTk;> khwpahdJ ,ilapypUe;J epak tpyfypd; 3

,d; J}u vy;iyapypUe;J kiw Kbtpyp tiuapYk;> Neu;Kbtpyp tiuapYk;

ve;jnthU ngWkjpapidAk; vLg;gjw;F 0.135%  vDk; kpfr; rpwpa epfo;jfT

fhzg;gLtjd; fhuzkhfNt ,t;thW elg;gjw;F fhuzkhFk;.

><

68.27%

95.45%

99.73%<

<

< >

>

>

0-1-2-3
1 2 3
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 ,t;tiuglj;jpw;Fupa khwpahdJ Z  %yk; fhl;lg;gl;Ls;sJld;> mjd; ,il

ahdJ 0 khff; fUjg;gl;Ls;sJ vd;gij khztu;fSf;F njspTgLj;jTk;.

 ,il 0 MfTk; epaktpyfy; 1 MfTk; ,Uf;Fk; tifapy; mt;thW fl;b

naOg;gg;gl;l Nfhl;ghl;L uPjpahd nrt;td; guk;gnyhd;whdJ epak nrt;td;

guk;gy; vdg;gLk; vd;gijr; Rl;bf; fhl;lTk;.

 Kd;ida ghlj;jpy; fw;w KiwapNyNa nrt;td; guk;gnyhd;wpd; Nghf;if

vLf;Fk; gy;NtW khwpfis (X)   ,t;tiuglj;jpy; fhl;lg;gl;Ls;s Kiwapy;

Nfhl;ghl;L uPjpahd guk;gnyhd;whf cUthf;f KbAk; vd;gij khztu;

fSld; fye;JiuahlTk;.

 X  %yk; Fwpg;gplg;gLfpd;w nrt;td; guk;gypd; Nghf;fpid vLf;Fk; ve;jnthU

njhlu; khwpnahd;Wk; ngw;Wf; nfhs;fpd;w ngWkjpahdJ epak nrt;td;

khwpapd; (Z)  ngWkhdnkhd;whFk; epiyf;F khw;wg;gLfpd;w Kiwapid

khztu;fSld; fye;JiuahlTk;.

 epak nrt;td; guk;gnyhd;wpd; epfo;jfT mlu;j;jpr; rhu;gpid mwpKfg;gLj;jTk;.

 nrt;td; tisapf;F ,ilahf ,Ugf;fj;jpw;F xU gf;fj;jpd; thypd; gug;gs

thd 0.5I kpff; Fiwe;j tPr;rpd; gug;gpidf; fhl;Lk; tifapy; epak nrt;td;

guk;gypd; %yk; ml;ltizg;gLj;jg;gl;Ls;snjd;gij Rl;bf; fhl;lTk;.

 epak nrt;td; guk;gypd; ml;ltizia mwpKfg;gLj;jp X  apy; VjhtJ
ngWkhdnkhd;iw Z  apd; ngWkhdnkhd;whf khw;Wtjw;F khztu;fSf;F

gapw;rpaspf;fTk;.

 gpd;tUk; gapw;rpapy; khztu;fis <LgLj;jTk;.

(1) xU tifg; guPl;irg; Gs;spg; guk;gnyhd;wpd; ,il 55 MfTk;> epaktpyfy;

16  MfTk;  ,Ug;gpd;>  mg;guPl;irapy;  Njhw;wpa  guPl;rfu;  xUtiu

vOkhw;whfj; njupT nra;ag;gLthuhapd; mtuJ Gs;spfs; vd;d?

(1) 55 - 75 f;FkpilapypUj;jy;.

(2) 79I tplf; $Ljyhf ,Uj;jy;.

(3) 79I tplf; Fiwthf ,Uj;jy;.

(4) 35 - 55 f;Fkpilapy; ,Uj;jy;.

(5) 35 Gs;spia tplf; Fiwthf ,Uj;jy;.

(6) 35I tplg; Gs;sp $Ljyhf ,Uj;jy;.

(7) 40 - 60f;Fkpilapy; ,Ug;gjw;Fkhd epfo;jftpidf; fzpf;f.

(8) ,g;guPl;irapd;  cr;r Gs;spiag;  ngw;w guPl;rhu;j;jp  10%   njhFjpapd;

guPl;rfnuhUtu; vDk; tifapy; ngw;w Fiwe;j Gs;spapidf; fzpf;f.

jPu;T:

Gs;spia x   vdf; fUJNthk;.

55 16

X   2N 

X   255,16N

 ~N 0,1
x

Z












X
Z   0,1N
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             (1)   Pr 55 79x   = 
55 55 79 55

Pr
1616

Z
 

 
 
 
 

 Pr 0 1.5Z  

0.4332

 njupT nra;j mNgl;rfnuhUtupd; Gs;sp 55w;Fk; 79f;Fkpilapy; ,Ug;gjw;fhd

epfo;jfT 0.4332 MFk;.

(2)  Pr 79x  = 
79 55

Pr
16

Z



 
 
 

          Pr 1.5Z 

                     00.5000 0.4332 

                     0.0668

 njupT nra;j mNgl;rfnuhUtupd; Gs;sp 79 I tpl mjpfkhf ,Ug;gjw;fhd

epfo;jfT 0.0668 MFk;.

(3)  Pr 79x 
79 55

Pr
16

Z


 
 
 
 

         Pr 1.5Z 

                    0.5000 0.4332 

                    0.9332

 njupT nra;j mNgl;rfupd; Gs;sp 79 I tplf; Fiwthf ,Ug;gjw;fhd

epfo;jfT 0.9332 MFk;.

X< >
55      79

Z< >
0     1.5

X< >
55      79

Z< >
0     1.5

X< >
55    79

Z< >
0     1.5
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    (4)   Pr 35 55x   
35 55 55 55

Pr
16 16

Z
 

  
 
 
 

       Pr 1.25 0Z   

      0.3944

 njupT nra;j mNgl;rfupd; Gs;sp 35 ,w;Fk; 55 ,w;Fk; ,ilapy;  ,Ug;gjw;fhd

epfo;jfT 0.3944 MFk;.

      (5)     Pr 35x    
35 35

Pr
16

Z


 
 
 
 

   Pr 1.25Z  

  0.5000 0.3944 

  0.1056

 njupT nra;j mNgl;rfupd; Gs;sp 35 I tplf; Fiwthf ,Ug;gjw;fhd

epfo;jfT 0.1056 MFk;.

       (6)    Pr 35x    
35 35

Pr
16

Z


 
 
 
 

  Pr 1.25Z  

 0.5000 0.3944 

 0.8944

 njupT nra;j mNgl;rfupd; Gs;sp 35 I tplf; Fiwthf ,Ug;gjw;fhd

epfo;jfT 0.8944 MFk;.

X< >
35    55

Z< >
-1.25     0

X< >
35        55

Z< >
 -1.25      0

X< >
             35          55

Z< >
 -1.25               0
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       (7)  Pr 40 60x    
40 55 60 55

Pr
1616

Z
 

  
 
 
 

                    Pr 0.94 0.31Z   

                   0.3264 0.1217 

                   0.4481

 njupT nra;j mNgl;rfupd; Gs;sp 40 - 60f;Fkpilapy; fhzg;gLtjw;fhd

epfo;jfT 0.4481 MFk;.

cr;r Gs;sp ngw;w 10%j; njhFjpapy; ,opTg; Gs;sp C  Mapd; Cf;Fupa Z

ngWkhdk; 1.28 MFk;.

x
Z








1.28 55

1 16

x 


55 1.28 16x   

55 20.48x  

20.48 55x  

75.48

 guP;l;irapy; cr;r Gs;spiag; ngw;w mNgl;rfu;fs; 10% njhFjpapd; mNgl;rf

nuhUtu; ngw;w ,opTg;Gs;sp 75 MFk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 ,il 0  MfTk; khww;jpwd; 12   MfTk; ,Uf;fpd;w nrt;td; guk;giy

epakr; nrt;td; guk;gy; vd miof;fg;gLk;.

 nrt;td; guk;gypd; epfo;jfT mlu;j;jpr; rhu;ghdJ>

     
21

( )
2

1

2

Z

f z e






 epak nrt;td; tisapahdJ fpilar;irr; njhlhjpUg;gJld; mjd; ,U

gf;f Kidfspd; KbT tiu kiw ngWkhdk; tiuapYk;> mjd; Neu;g;

ngWkhdk; tiuapYk;  Kbtpyp tiuapYk; gue;J fhzg;gLnkd;w fUJNfhs;

,q;F ftdj;jpy; nfhs;sg;gLk;.

 epak nrt;td; tisapf;F gug;gsthdJ 99.78% ,  33  Z  vDk; tPr;Rf;F

cl;gl;ljhf ,Uf;Fk;.

          40      55      60
X< >

X< >
          -0.94    0     0.31

< X

      35           C

0.40 0.10
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 X %yk; fhl;lg;gLfpd;w ve;jnthU nrt;td; guk;gypd; Nghf;if vLf;fpd;w

ve;jnthU njhlu; khwpapd; ngWkhdj;ijAk; epak nrt;td; khwpg; ngWkhdk;

(Z)  vd khw;Wtjw;F gpd;tUk; #j;jpuk; gad;gLj;jg;gLk;.

 0,1N~





x
Z

 epak nrt;td; tisapf;F nkhj;j gug;gsthdJ xU rJu mynfhd;whff;

fUjg;gLk;.

 rhu;G kPbwd; guk;gnyhd;wpd; xt;nthU tFg;ghapilfspd; vy;iyfSf;F

kpilNa cs;slf;fg;gLfpd;w kPbwd;fSf;Fr; rhu;G kPbwd; ngWkhdq;fspd;

nkhj;jkhdJ 1 Mf ,Ug;gjw;fhd mbg;gilia toq;Fk;.

 epak nrt;td; tisapw;F nkhj;j gug;gstpd; xU thyhdJ (,ilapd;

,lJ gf;fj;jpw;F my;yJ tyJ gf;fj;jpw;F) 0.5 Mf ,Ug;gJld;> mg;gug;gs

tpd; kpfr; rpwpa ,ilntspfSf;F tifg;gLj;jpf; fhl;b epak nrt;td;

guk;gy; vd;w ngaupy; ml;ltizg;gLj;jg;gl;Ls;sJ.

 njhlu;r;rpahd khwpnahd;wpy; ahNjDk; ngWkhdnkhd;iw vLf;fpd;w epfo;jfT

my;yJ ngWkjpahdJ tPr;nrhd;wpy; cs;slq;ff;$ba epfo;jftpid mt;

tl;ltiziag; gad;gLj;jpg; ngw;Wf; nfhs;s KbAk;.

 <UWg;Gg; guk;gnyhd;W n kpff; $Ljyhf ,Uf;Fk;NghJ>

 5.0P  my;yJ

 5np  my;yJ

 5nq  my;yJ

Mf ,Uf;Fk;NghJ np  IAk;  2npq  MFkhW  gukhzq;fisg;

ngw;W  <UWg;Gg;  guk;gy;  gpur;rpidiar;  nrt;td;  mz;zsthf;fj;jpd;

cjtpAld; jPu;f;fyhk;.

 GtNrhd; guk;gnyhd;wpd; 20  Mf ,Uf;Fk; re;ju;g;gj;jpy;    I
2   MFkhW gukhdq;fisg; ngw;W GtNrhd; guk;gy; gpur;rpidapid

nrt;td; mz;zsthf;fk; %yk; jPu;f;f KbAk;.

 <UWg;Gg; guk;gy;> GtNrhd; guk;gy; vd;gtw;wpw;Fupa gpur;rpidfisj; jPu;f;Fk;

NghJ gpd;df khwpia njhlu; khwp vDk; epiyf;F khw;Wtjw;F 5.0
gad;gLj;jg;gLk;. mg;ngWkhdk; njhlu;r;rpahd rPuikg;Gf; fhuzp vd miof;fg;

gLk;.

 nrt;td; guk;gnyhd;wpd; Kf;fpaj;Jtk;

 eilKiw cyfpy; $Ljyhd gpur;rpidfs; njhlu;r;rpahd epfo;jfT

khwpfis mbg;gilahff; nfhz;bUg;gjdhy; mt;tifr; re;ju;g;gq;fSf;F

Vw;wthW epfo;jfTg; gpur;rpidfis ,yFthfj; jPu;f;f Kbjy;.

 <UWg;G> GtNrhd; Nghd;w Vida epfo;jfTg; guk;gy;fs; %yk; khjpupf;

Fl;gl;l juTfisf; $l rpy re;ju;g;gq;fspy; epge;jidfSf;F cl;gl;ljhf

nrt;td; guk;gypD}lhff; fpl;ba Kiwapy; tpsf;f KbAk;.

 Gs;sp tpgu mDkhdq;fspd;NghJ KbTfSf;F tUtjw;fhf ngUk;ghYk;

nrt;td; guk;gNy gad;gLj;jg;gLk;.
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fzpg;gPl;L kjpg;gPl;L epajpfs;:

(1) epWtdnkhd;wpy; cw;gj;jp nra;ag;gLfpd;w kpd;Fkpo; tifnahd;wpd; ruhrup

tho; jd;ik> epak tpyfy; rk;ge;jkhd Ma;nthd;W njhlu;ghd gpur;rpid

fs; Ma;thsnuhUtUf;F NknyOe;Js;sd. mDgtq;fspd; mbg;gilapy;

kpd;Fkpo;fspy; 0.62% khdit Fiwe;jJ 650 kzpj;jpyha MAl;fhyj;ijf;

nfhz;lit  vdf;  fz;lwpag;gl;Ls;sJ. mj;Jld; 575 kzpj;jpahyq;fSf;F

Kd;du; nraypof;fpd;w kpd;Fkpo;fspd; tPjk; 11%  kl;LNkahFk;. Nkw;fhl;ba
jfty;fis mbg;gilahff; nfhz;L MAl;fhykhdJ nrt;tdhd guk;g

iyf; nfhz;Ls;sJ vdf; fUjp kpd;Fkpo;fspd; MAl;fhyq;fspd; ,ilapid

Ak; epak tpyfypidiaAk; fzpf;f.

(2) rpwg;Gr; re;ijnahd;wpw;Fr; nry;fpd;w Efu;Nthu;fspd;  vz;zpf;if> mtu;

fspdhy; nrytplg;gLk; gzj;jpd; msT vd;git  njhlu;gpy; ftdj;jpy;

nfhz;L Ma;T nra;jNghJ gpd;tUk; jfty;fis mwpe;J nfhs;sf;$bajhf

,Ue;jJ. Efu;Nthu; xUtu; ruhrupahfr; nrytpLk; gzk; &gh 1 500 Mf

,Ue;jJld;> epaktpyfy; &gh 1 000 MfTk; nrt;tdhf  guk;gpAs;sJ.

&gh 1000j;jpw;Fk; &gh 1 800 ,w;Fkpilapyhd gzj;njhifapid nrytpLk;

Efu;Nthu;fspd; vz;zpf;if 62 Ngu;fshFk;.

(i) md;iwa jpdk; tUif jUthu;fs; vd vjpu;ghu;f;ff;$ba nkhj;j

Efu;Nthu;fspd; vz;zpf;if.

(ii) &gh 2 500 it tplf; $Ljyhfr; nrytplf;$banjd vjpu;ghu;f;ff;

$ba Efu;Nthu;fspd; vz;zpf;ifiaf; fzpf;f.

tpil - 1
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Nju;r;rp 6.0: tzpfj; jPu;khdq;fis vLg;gjw;Fj; Njitahd juT

Nrfupg;gjw;Fg; nghUj;jkhd khjpup Kiwfisg; gad;

gLj;Jthu;.

Nju;r;rp kl;lk; 6.1: Gs;sptpgu mDkhdj;jpw;fhf khjpup Ma;nthd;wpidj;

jpl;lkpLthu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 Gs;sptpgu mDkhdq;fis tpsf;Fthu;.

 Fbf;Fk; khjpupf;Fkpilapyhd NtWghLfisr; Rl;bf; fhl;Lthu;.

 Fbf;Fk; (g+uzkhd fzpg;gPL) khjpup Ma;Tf;Fkpilapyhd NtWghLfisr;

Rl;bf; fhl;Lthu;.

 Gs;sptpguj;jpw;Fk; gukhdj;jpw;Fkpilapyhd NtWghLfisr; Rl;bf; fhl;Lthu;.

 khjpupnaLj;jy; vd;why; vd;d vd;gij tpsf;Fthu;.

 khjpupr; rl;lfj;ijAk; khjpup myifAk; tpgupg;ghu;.

 kPs;itg;Gld;> kPs;itg;gpd;wpa khjpup vLj;jy; KiwfSf;fhd NtWghLfisr;

Rl;bf; fhl;Lthu;.

 khjpup Ma;nthd;wpd; Kf;fpaj;Jtj;ijr; Rl;bf; fhl;Lthu;.

 Fbj;njhifia tpl khjpup Ma;nthd;wpd; mD$yq;fis tpgupg;ghu;.

 gy;NtW khjpupfisg; ngw;Wf; nfhs;tjw;F nghUj;jkhd khjpup vLj;jy;

rl;lfj;ij Kd;nkhopthu;.

 khjpup Ma;tpidg; gad;gLj;jf;$lhj re;ju;g;gq;fisr; Rl;bf; fhl;Lthu;.

 khjpup Ma;nthd;wpd; gbKiwfis xOq;FgLj;Jthu;.

 khjpup tOf;fis mwpKfg;gLj;Jthu;.

 khjpup my;yh tOf;fis mwpKfg;gLj;jp> mt;tO Vw;gLtjw;Fj; Jizahf

mikAk; fhuzq;fisr; Rl;bf; fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

gpd;tUk; re;ju;g;gq;fspy; khztu;fspd; ftdj;ij <u;f;fr; nra;J fye;Jiuahlypy;

<LgLj;jTk;.

 ePq;fs; ,dpg;Gg; gz;lnkhd;iwf; nfhs;tdT nra;tjw;F Kd;du; rpwpa Jz;

nlhd;iw vLj;Jr; Rit ghu;j;Jf; nfhs;tdT nra;Ak; re;ju;g;gnkhd;iw

vz;zpg; ghUq;fs;.

 khk;goq;fisf; nfhs;tdT nra;tjw;F Kd;tUk; re;ju;g;gq;fspd;NghJ

tpahghup khk;gonkhd;iw ntl;b mjd; rpwpa Jz;nlhd;iw Rit ghu;f;fj;

jUk; re;ju;g;gj;ij vz;zpg; ghUq;fs;.

 muprpiaf; nfhs;tdT nra;Ak; Efu;thsnuhUtu; muprp ciwapypUe;J rpwpjsT

gFjpia ifapy; vLj;J cw;W Nehf;Ftij edtpopf;Ff; nfhz;L thUq;fs;.

 cq;fs; tPl;by; mk;kh jahupj;j cznthd;wpd; cg;G> Gspg;Gr; Ritapidg;

ghu;f;Fk; Kiwapid gw;wpr; rpwpJ vz;zpg; ghUq;fs;.
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gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; fye;Jiuahlypy; <LglTk;.

 ,dpg;Gg; gz;lnkhd;iwf; nfhs;tdT nra;a Kd;du; mjd; rpwpa Jz;nlhd;iwr;

Rit ghu;j;J nfhs;tdT nra;jy; my;yJ nra;ahjpUe;jy; jPu;khdpf;fg;gL

fpd;wJ vd>

 khk;gok; nfhs;tdT nra;Ak; nghOJ tpahghupapdhy; toq;fg;gLk; khk;goj;jpd;

rpwpa Jz;nlhd;iwr; Ritj;Jg; ghu;j;J mjidf; nfhs;tdT nra;jy; my;yJ

nra;ahjpUj;jy; jPu;khdpf;fg;gLk; vd>

 Efu;Nthu; muprpapidf; nfhs;tdT nra;tjw;F Kd;du; muprpapd; rpW ms

tpidf; ifapnyLj;J mjd; thrid> mit gOjile;Js;sjh?  cile;

Js;sjh? my;yJ mtw;wpy; ney;> new;NfhJ> FWq;fw;fs; cs;sjh? vd;gjid

Ma;T nra;J mjidf; nfhs;tdT nra;tJ my;yJ nra;ahjpUg;gJ jPu;khdpf;

fg;gLk; vd>

 jhapdhy; czTf;Fj; Njitahd cg;G my;yJ Gspr;Ritapid mwptjw;F>

mjpy; rpwpjsT ifapy; vLj;Jr; Ritj;J cztpd; Rit njhlu;gpy; jPu;khdk;

vLf;fg;gLnkd>

 ,t;thW KOikapypUe;J rpW gFjpnahd;iwj; njupT nra;J mg;gFjpia

mwpe;J KbTf;F tuKbAk; vd fye;Jiuahlypd; %yk; ntspg;gLj;jpf;

nfhs;sTk;. ,J Gs;sptpgu mDkhdk; vd miof;fg;gLk;.

 gpd;tUk; re;ju;g;gq;fis khztu;fSf;Ff; fhl;rpg;gLj;jp fye;Jiuahlypy;

<LglTk;.

 Njapiy njhopw;rhiyapd; Njapiy cw;gj;jpfspd; epiwapd; epakj;ij

mwpe;J nfhs;tjw;fhf thunkhd;wpDs; cw;gj;jp nra;ag;gl;l nkhj;j

Njapiyg; nghjpfis KOikahf vLj;J mtw;wpd; epiwfis mwpe;J

nfhs;sy;.

mj;Njapiy njhopw;rhiyapy; njupT nra;j xU thuj;jpd; ,U jpdq;fspy;

cw;gj;jp nra;j 500 Njapiyg; nghjpfspd; epiwfisj; Njbawpjy;.

 Gjpjhf mwpKfg;gLj;jpa VNjDk; Nrhah czT tifnahd;wpd; re;ijf;

Nfs;tpapid mwpe;J nfhs;tjw;Fr; rpwg;Gr; re;ijnahd;wpw;F tUif

jUk; Efu;Nthu;fsplkpUe;J fUj;Jf;fis ngw;Wf; nfhs;sy;.

mt;tpw;gidafj;jpw;F xU ehspDs; tUif jUk; Efu;Nthu;fsplkpUe;J

mr;Nrhah czT tiffs; njhlu;gpyhd fUj;Jf;fisf; Nfl;lwpe;J Ma;

nthd;wpid Nkw;nfhs;sy;.

 Nky; khfhzj;jpy; f.ngh.j (cau;ju) tFg;G eilngWfpd;w ghlrhiyfspy;

VNjDk; nraw;wpl;lnkhd;iw Nkw;nfhs;tjw;F khfhzj;jpYs;s 10

ghlrhiyfisj; njupT nra;J mr; nraw;wpl;lj;ij eilKiwg;gLj;jy;.

jfty;fisr; Nrfupf;Fk;NghJ Ma;tpw;F cl;gLj;j Ntz;ba rfy myF

fisAk; KOikahdjhff; fUJk;NghJ mJ Fbnadf; fUjg;gLnkd>

KOikahdij ntspg;gLj;jf;$ba tifapy; mk;KOikapypUe;J njupT

nra;ag;gLfpd;w gFjpnahd;whdJ khjpup vdf; fUjg;gLk; vdTk; tpsf;fp>

Nkw;fhl;ba $w;Wf;fspypUe;J Fb> khjpup vd;why; vd;d vd;gij tifg;

gLj;Jtjw;F khztu;fSf;F MNyhrid toq;fTk;.
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 ,t;thW FbapypUe;J rpwpa gFjpnahd;iw (khjpupnahd;iw) njupT nra;Ak;

nrad;Kiwia khjpup vLj;jy; vd miof;fg;gLk; vd;gijj; njspT

gLj;jTk;.

 mj;Jld; Nkw;fhl;ba rfy cjhuzq;fspYk; Kbthd msT ngWkjpfs;

fhzg;gLtjdhy; mit Kbthd Fb vdTk;>

 Fb myFfspd; vz;zpf;if mjpfsT tprhykhFk;NghJ cjhuzkhf

xU njhif muprpapy; muprp kzpfspd; vz;zpf;if> cyfj;jpy; fhzg;gL

fpd;w eP&w;Wf;fspd; vz;zpf;if Nghd;wit fzpg;gpl Kbahj Kbtw;w

FbnadTk; Rl;bf; fhl;lTk;.

 gpd;tUk; $w;Wf;fs; ,uz;ilAk; fUk;gyifapy; vOjTk;.

(1) rdj;njhif Gs;sptpguj; jpizf;fsj;jpdhy; 10 tUlq;fSf;F xU

Kiw Nkw;nfhs;sg;gLfpd;w rdj;njhif kjpg;gPl;bd; %yk; rdj;njhif

njhlu;gpyhd Kf;fpakhd gy jfty;fs; ntspg;gLj;jpf; nfhs;sg;gLk;.

(2) ghupa njhopw;rhiynahd;wpy; cw;gj;jp nra;ag;gLfpd;w kpd;Fkpo;fspy;

gOjilahj kpd;Fkpo;fspd; tPjj;ij mwpe;J nfhs;tjw;F xU ehspy;

cw;gj;jp nra;j 100 kpd;Fkpo;fis khj;jpuk; vLj;J mitaidj;ijAk;

guprPyid nra;J> gOjilahj kpd;Fkpo;fspd; vz;zpf;ifapid mwpe;J

nfhs;sg;gLk;.

 ,t;tpU $w;Wf;fs; %yKk; ntspg;gLj;jg;gLfpd;witfis khztu;fSld;

fye;JiuahlTk;.

 KjyhtJ $w;wpd;gb rdj;njhif njhlu;gpyhd Kf;fpakhd jfty;fis

mwpe;J nfhs;tjw;F rfy tPLfSf;Fk; nrd;W juTfs; Nrfupf;fg;gLk;

vd>

 mjhtJ Fbnahd;wpd; rfy myFfisAk; xt;nthd;whf Ma;Tf;F cl;gLj;

jg;gbd; mJ Fbnahd;W vd miof;fg;gLk; vd;gij tpsf;fTk;.

 2tJ $w;wpd; %yk; ntspg;gLj;jg;gLfpd;witfis khztu;fsplk;

Nfl;lwpaTk;.

epWtdnkhd;wpy; cw;gj;jp nra;ag;gLfpd;w rfy kpd;Fkpo;fisAk; guprPypj;jy;

fbdkhd tplankhd;whf ,Ug;gJld; mjw;F Neuk;> ciog;G> fpuak;

vd;gd $Ljyhf tpuakhf;fg;gLnkd;gijAk; kpd;Fkpo;fs; gOjiltjw;Fk;

re;ju;g;gk; cz;L vdTk; tpsf;fp> xU jpdj;jpy; cw;gj;jp nra;ag;gLk;

kpd;Fkpo;fspy; 100Ij; njupT nra;J gOjile;j kpd;Fkpo;fspd; tPjj;ijj;

njupT nra;tJ kpfTk; nghUj;jkhdJ vd tpsf;fTk;.

  Fb

(1) thunkhd;wpDs; cw;gj;jp

nra;j nkhj;jj; Njapiyg;

nghjpfspd; epiw

(2) rpwg;Gr; re;ijf;F khjnkhd;

wpDs; tUif je;j Efu;

Nthupd; vz;zpf;if.

(3) Nky;khfhzj;jpy; cau;ju

tFg;Gf;fSf;fhf ,Uf;fpd;w

ghlrhiyfspd; vz;zpf;if.

   khjpup

(1) ,U jpdq;fspy; cw;gj;jp nra;j

Njapiyg; nghjpfs; 500 ,d;

epiw.

(2) mt;tpw;gidafj;jpw;F xU jpdj;

jpDs; tUif je;j Efu;Nthu;

fspd; vz;zpf;if

(3) mk;khfhzj;jpy; cau;ju tFg;

Gf;fs; ,Uf;Fk; 10 ghlrhiy

fisj; njupT nra;jy;.



274

mjhtJ Fbapidg; gpujpepjpj;Jtg;gLj;jf;$ba tifapy; mjpy; xU gFjpiaj;

njupT nra;J (khjpupnahd;iw) mk;khjpupapd; rfy myFfisAk; mwpe;J

nfhs;sy; nraw;ghl;L uPjpahf ,lk;ngWk; fUknkhd;whFk; vd;gijr; Rl;bf;

fhl;lTk;.

 Fbrdg; Gs;sptpguj; jpizf;fsj;jpd; %yk; Nkw;nfhs;sg;gLk; Fbrdf;

fzpg;gPl;bw;fhff; $Ljyhd fhyk;> nryT> ciog;G nrythfpd;wJ vd;gJ

njspthfpd;wJ. ,yq;ifapy; rfy rdj;njhifAk; ,jpy; gpujpepjpj;Jtg;gLj;j

Ntz;b ,Ug;gjdhy; fzf;nfLg;Gr; nra;tjw;F> rfy tPLfisAk; cs;slf;fpa

jhf juTfs; ngw;Wf; nfhs;sg;gl Ntz;LnkdTk;> mjw;fhfg; gapw;rp ngw;w

mjpfhupfs; mjpy; <LgLj;jg;gl Ntz;LnkdTk;> $ba fpuaj;jpid Vw;f

Ntz;bapUg;gJld;> Fbj;njhif kjpg;gPl;bd; ngWNgWfisg; gFg;gha;T nra;J

ngWNgw;wpidg; ngWtjw;Ff; $Ljyhd fhyk; vLf;f Ntz;bapUf;Fnkd;gij

Ak; Rl;bf; fhl;lTk;.

mj;Jld; VjhtJ ehnlhd;wpy; cs;ehl;L Aj;jr; #oy; fhzg;gLfpd;wNghJ

rupahd juTfisg; ngw;Wf; nfhs;tJ fbdkhd fUknkd;gijAk; Rl;bf;

fhl;lTk;. cw;gj;jp epWtdnkhd;W njhlu;gpy; me;epWtdj;jpdhy; cw;gj;jp

nra;ag;gLfpd;w rfy nghUl;fisAk; guprPypf;Fk;NghJ mg;nghUl;fs;

Nrjkilaf;$ba epiyik fhzg;gLk; vdTk;> ,t;tplaq;fs; fzf;nfLg;gpd;

NghJ Kfk; nfhLf;fg;gLfpd;w gpujp$ynkhd;whFk; vd;gijAk; tpsf;fTk;.

 ,uz;lhtJ $w;wpy; njhopw;rhiynahd;wpy; cw;gj;jp nra;ag;gLfpd;w rfy

kpd;Fkpo;fisAk; gupNrhjid nra;ahJ ehnshd;wpy; cw;gj;jp nra;ag;gLfpd;w

100 kpd;Fkpo;fis khj;jpuk; guprPyidf;F cl;gLj;jp> gOJld; $ba tPjj;ij

mwptjw;F khjpup Ma;nthd;wpid Nkw;nfhs;s KbAk; vd;gijr; Rl;bf;

fhl;lTk;.

,jw;fhf 100 kpd;Fkpo;fis khj;jpuk; Ma;Tf;F cl;gLj;jg;gLtjd; fhuzkhf

nrytplg;gLfpd;w Neuk;> ciog;G> fpuak; vd;gd FiwtilAk; vd;gjidr;

Rl;bf; fhl;lTk;. mNjNghd;W khjpup Ma;tpd; ngWNgw;wpid kpff; Fiwe;j

Neuj;jpy; ngw;Wf; nfhs;sf;$ba Kiwapy; mk;khjpup myFfis El;gkhd

tifapy; tpupthf gupNrhjid nra;a KbAkhf ,Ug;gJld; myFfSf;F

Vw;gLk; NrjkhdJ ,opT kl;lj;jpy; fhzg;gLk; vdTk;> ,k;Kiw epWtd

nkhd;W njhlu;gpy; fhzg;gLk; vdTk; kpf tpisj;jpwdhd Kiwnahd;whFk;

vd;gjidAk; Rl;bf; fhl;lTk;.

 gukhdq;fisAk; kPbwd;fisAk; tpsf;Ftjw;F gpd;tUk; $w;Wf;fs; ,uz;il

Ak; fUk;gyifapy; Fwpf;fTk;.

(1) nfhOk;G efupy; trpf;Fk; kdpju;fspd; khjhe;jr; rk;gsj;jpd; ruhrupapid

fz;Lgpbj;jy;.

(2) nfhOk;G efupy; njupT nra;ag;gl;l xU tPjpapy; trpj;jtu;fspd; khjhe;j

rk;gsj;jpd; ruhrupapid fz;Lgpbj;jy;.

 KjyhtJ $w;whdJ FbAld; njhlu;Gila tplak; vdTk;> mq;F Fb

njhlu;gpy; mstPnlhd;wpidf; fz;Lgpbg;gJ Kf;fpakhdJ vdTk;> mjw;fhf

Fbapil ( )  apidf; fz;Lgpbf;f Ntz;Lnkd;gijAk; Rl;bf; fhl;lTk;.

FbapilahdJ cWjpahd epiyahd ngWkjpnahd;whf ,Uf;f KbAk;
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vdTk;> mJ njupahj ngWkjpnahd;whFk; vd;gijAk; Rl;bf; fhl;lTk;. Fb

njhlu;gpy; ngw;Wf; nfhs;sg;gLfpd;w Gs;sptpgu mstPl;Lg; gukhzq;fs;

vdg;gLnkd;gijAk; tpsf;fTk;.

 ,uz;lhtJ $w;whdJ khjpupnahd;Wld; njhlu;GilaJ vdTk; khjpup ,il

( )x  apid mjw;fhff; fzpg;gpl KbAnkdTk;> mt;thwhd khjpupnahd;W

njhlu;gpy; ngw;Wf; nfhs;Sk; Gs;sptpgu uPjpahd mstPL kPbwd; vdTk;

njspTgLj;jTk;.

 gpd;tUk; ehd;F ml;ltizfis fUk;gyifapy; Fwpf;fTk;.

 nfhOk;G khtl;lj;jpd; thf;fhsupd; ngau;g;gl;bay;.

 khztu;fis ghlrhiyf;F ,izj;Jf; nfhs;Sk; ml;ltiz.

 epWtdnkhd;Wf;F Copau;fis ,izj;Jf; nfhs;Sk; ml;ltiz.

 itj;jparhiyapy; Nehahsu;fis mDkjpf;Fk; ml;ltiz.

gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahlypy; <LglTk;.

 thf;fhsu; ngau;g;gl;bayhdJ nfhOk;G khtl;lj;jpy; thf;fspf;Fk; jifik

apidg; ngw;w rfy thf;fhsu;fspdJk; tpguq;fis cs;slf;fpa ml;ltiz

nahd;whFnkdTk;>

 ghlrhiyf;F khztu;fisr; Nru;j;Jf; nfhs;Sk; ml;ltiz %yk; ghl

rhiyapy; Nru;e;j rfy khztu;fspdJk; tpguq;fis mwpe;J nfhs;sf;

$ba ml;ltiznahd;whFk; vdTk;>

 Copau;fis ,izj;Jf; nfhs;Sk;  ml;ltiz %yk;  me;epWtdj;jpy;

,ize;j rfy Copau;fspdJk; tpguq;fis mwpe;J nfhs;s KbAnkdTk;>

 Nehahsu;fis mDkjpf;Fk; ml;ltiz %yk; itj;jparhiyapy; mDkjp

aspf;fg;gl;l rfy Nehahsu;fisAk; mwpe;J nfhs;s KbAnkdTk;>

fye;Jiuahlypy; <LglTk;.

,k;Kiwapy; Fbfspd; rfy myFfisAk; ,dq; fhz;gjw;fhfj; jahupf;fg;

gLfpd;w ml;ltizNa khjpup rl;lfk; vdg;gLk; vd;gijr; Rl;bf; fhl;lTk;.

,k; khjpupr; rl;lfj;jpDs; rfy tpguq;fSk; cs;slf;fg;gly; Ntz;Lnkd;gJld;

gpioahd jfty;fs; cs;slf;fg;glhjpUj;jy;> kPz;Lk; kPz;Lk; vOjhjpUj;jy;>

g+uzj;JtKilajhftpUj;jy; Nghd;w gz;Gfis ,jpy; fhzyhk; vd;gij

khztu;fSf;F Nkw;fhl;ba ml;ltizapd; %yk; Rl;bf; fhl;lTk;.

gpd;tUk; xt;nthU $w;W njhlu;gpYk; khztu;fspd; ftdj;ij <u;f;fr; nra;aTk;.

 nfhOk;G khtl;l thf;fhsu; ngau;g; gl;baypYs;s xt;nthU thf;fhsUk;

 ghlrhiy  njhlu;gpyhd  Ma;tpd;NghJ   ghlrhiyapYs;s  xt;nthU

khztDk;

 itj;jparhiynahd;wpd; Nehahsu;fs; njhlu;gpyhd Ma;nthd;wpy; xt;nthU

NehahspAk;
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Nkw;Fwpg;gpl;l Fbapw;F tpsf;fk; $Wk;NghJ mf;FbfSf;Fl;gLj;jg;gl;bUf;Fk;

myfhfg; nghUs; $w KbAk; vd;gij khztu;fSf;F tpsf;fTk;.

 kPs;itg;Gldhd khjpup> kPs;itg;gw;w khjpup vd;gtw;iw tpsf;Ftjw;F khztu;

fis gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

 2> 7> 9 vDk; Fbfspd; gUkd; 2 vd;w tifapy; khjpupfis vLj;J>

(1) kPs;itg;gpd;wp

(2) kPs;itg;Gld; $bajhfg; ngw;Wf; nfhs;sf;$ba rfy khjpupfisAk;

ngw;Wf; nfhs;sTk;.

gUkd; 2 tPjkhf kPs;itg;gw;w khjpupapid N
nC  vd;gjd; %yk; ngw;Wf;

nfhs;s KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 
3

2

3! 3 2 1
3

2! 3 2 ! 2 1
N

nC C
 

   
 

kPs;itg;gpd;wpa mk;khjpupia (2, 7), (2, 9), (7, 9) vdf; fhl;lTk;.

2> 7> 9 Mfpa FbapypUe;J khjpupnahd;wpw;F Kjyhtjhf xU mynfhd;wpidj;

njupT nra;J> mjid kPz;Lk; Fbapy; Nru;f;fhJ mLj;j myfpidj; njupT

nra;Ak; nraw;ghL kPs;itg;gw;w khjpup vdg;gLk; vd;gJld;> mt;thW njupT

nra;af;$ba khjpupapd; msT N
nC  vdTk;> khjpupnahd;wpw;fhd mynfhd;wpidj;

njupT nra;Ak; epfo;jfT 
1

N
nC  vdTk; Rl;bf; fhl;lTk;. mjd;gb Nkw;Fwpg;gpl;l

cjhuzj;jpy; xU khjpupapidj; njupT nra;Ak; epfo;jfT 
1

3
 vdr; Rl;bf;

fhl;lTk;.

 Fbapd; gUkd; N ck; khjpupapd; gUkd; n vDk; kPs;itg;Gld; njupT nra;

af;$ba khjpupapd; msT Nn vdTk;> mt;thW mynfhd;wpidj; njupT

nra;af; $ba epfo;jfT 1
nN  vdTk; Rl;bf; fhl;lTk;;.

Nn = 32 = 9 (2, 7), (2, 9), (7, 9)

(7, 2), (9, 2), (9, 7)

(2, 2), (7, 7), (9, 9)

kPs;itg;Gld; $ba mynfhd;wpidj; njupT nra;Ak;NghJ epfo;jfT 
1
9
 vd;gijr;

Rl;bf; fhl;lTk;.

gpd;tUk; ge;jpapid thrpg;gjw;F khztu;fSf;F MNyhrid toq;fTk;.

ahNjDk; efunkhd;wpy; tho;fpd;w FLk;gq;fspd; ruhrup khj tUkhdk;

njhlu;gpy; Nkw;nfhs;sg;gl;l Ma;tpid ftdj;jpy; nfhs;Nthk;. ,q;F

,e;efuj;jpy; 10 000 FLk;gq;fs; tho;tjhfTk;> mf;FLk;gq;fspy; xU

FLk;gj;jpw;fhd ruhrup khj tUkhdk; &gh 15 000 vdTk; fUJf. mjd;

gpd;du; 1 000 FLk;gq;fs; njupT nra;J mtu;fspd; khj tUkhdj;ij

fzpg;gplg;gl;lNghJ mg;ngWkhdk; &gh 10 000 Mf ,Ue;jJ.
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Nkw;Fwpg;gpl;l ge;jpapd; cjtpAld; gpd;tUk; tpdhf;fSf;F tpilaspf;f.

(1) &gh 15 000 nfhz;l tUkhdj;ij ePq;fs; vt;thW miof;fg;gLfpd;wPu;?

(2) &gh 10 000 nfhz;l tUkhdj;ij ePq;fs; vt;thW miof;fg;gLfpd;wPu;?

(3) ,r;ruhrupf;fpilapyhd NtWghL vt;tsT?

(4) mt;thW NtWghL Vw;gLtjw;F fhuzkhftpUe;j fhuzpfs; vit?

gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahlypy; <LglTk;.

 ,e;efuj;jpy; thOk; rfy FLk;gq;fSk; Fbj;njhif vdTk;> Fbj;njhif

apid Ma;T nra;J mjhtJ 10 000 FLk;gq;fisAk; ftdj;jpy; nfhz;L

mtu;fspd; khjhe;j tUkhdj;ij $l;b FLk;gq;fspd; vz;zpf;ifapdhy;

tFg;gjd; %yk; Fbapilapid   tpidg; ngw;Wf; nfhz;Ls;snjdr;

Rl;bf; fhl;lTk;.

 mjd; gpd;du; Fbj;njhifapy; 1 000 FLk;gq;fspy; khjpupnahd;wpidg;

ngw;W mk;khjpupf;Fl;gl;l FLk;gq;fspd; tUkhdq;fisf; $l;b> 1 000

FLk;gq;fspdhy; tFg;gjd; %yk; khjpup ,il ( )x tpidg; ngw;Wf; nfhs;s

KbAnkdr; Rl;bf; fhl;lTk;.

tpilfs;:

(1) Fb ,il

(2) khjpup ,il

(3) &gh 15 000 - &gh 10 000  = &gh 5 000

(4) ,t;thW Fbapilf;Fk; khjpupapilf;Fkpilapyhd NtWghL khjpup  tO

vdg;gLtJld;> mt;tif tOf;fs; Vw;gLtjw;Ff; fhuzkhaikaf;$ba

fhuzpfis tpsf;fTk;.

(khjpup ,ilahdJ khjpup myfpd; mbg;gilahf mikjYk; Fbapilf;

fhff; Fbj;njhifapd; rfy myFfSk; fUj;jpw; nfhs;sg;gLk;.)

 gpd;tUk; ,U tplaq;fspYk; khztu;fspd; ftdj;ijr; nrYj;jr; nra;aTk;.

(1) ,e;efuj;jpy; thOk; mNef FLk;gq;fs; tUkhd tupf;fhf mr;rkile;J

jkJ tUkhd kl;lj;jpd; cz;ikj; jd;ikapid kiwj;Js;sdu; vd

gpd;du; fz;Lgpbf;fg;gl;lJ.

(2) ,t;tUkhd kl;lj;jpid mwpe;J nfhs;tjw;fhf  epakpf;fg;gl;l Ma;thsu;>

gpioahd Kiwapy; tUkhdj;ij  mwpf;ifg;gLj;jpAs;sijg; gpd;du;

fz;Lgpbf;fg;gl;lJ.

 gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahlypy; <LglTk;.

,t;thW jdpegu;fs; jkJ tUkhd kl;lq;fs; Nghd;w nghUshjhu tplaq;

fis mwpe;J my;yJ mwptpd;ikahy; gpioahd ngWkhdj;ij toq;Ffpd;w

du; vdTk; juTfis ml;ltizg;gLj;Jk;NghJk; mwpf;ifg;gLj;Jk;NghJk;

gpujp nra;Ak;NghJk; ,t;thwhd tOf;fs; Vw;glyhk; vdTk; ,t;tOf;fs;

khjpupay;yhj tOf;fs; vd;Wk; miof;fg;gLtJld;> ,tw;iwf; fl;Lg;gLj;J

tJ rpukkhdJ vdTk; ,t;tOf;fs; Vw;gLtjw;Fj; Jizahf mikfpd;w

fhuzq;fs; ,Uf;FnkdTk; tpsf;fTk;.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 KOikapypUe;J (FbapypUe;J) rpwpa gFjpnahd;iw (khjpupnahd;iw) njupT

nra;J mr;rpwpa gFjpia gupNrhjid nra;tjpD}lhf KOik njhlu;ghd

KbTf;F tUjy; Gs;sptpgu mDkhdk; (Statistical  Inferance) vdg;gLk;.
 NtW tifapy; Fwpg;gpLtjhapd; khjpup Ma;tpd; %yk; ngwg;gLk; jfty;

fspdbg;gilapy; Fbnjhlu;gpyhd Gs;sptpgu KbTfSf;F tUjiyf; Fwpf;Fk;.

 gupNrhjidf;Fl;gl Ntz;ba midj;J myFfisAk; nghJnthd;whf

Nehf;Fk;nghOJ mJ Fbj; njhif (Population) vd;wiof;fg;gLk;.

 Fbj;njhifia KbTs;s> Kbtw;w Fbj;njhif vd ,U gFjpfis

cs;slf;fpajhFk;.

 KOikahd myFfspd; vz;zpf;ifia gpujpepjpj;Jtg;gLj;jf;$bathW

mk;KOikahd vz;zpf;ifapypUe;J njupT nra;Ak; gFjpnahd;Nw khjpup

nahd;whFk;  vd;wiof;fg;gLk;. Fbj;njhifapd; midj;J myFfSk; Xupdj;

jd;ik nfhz;l gz;Gfis cs;slf;fpf; fhzg;gLk; re;ju;g;gq;fspd; NghJ

khjpupiaj; njupT nra;tJ ,yFthd fUknkhd;whff; fhzg;gl;lhYk; $l

gy;NtW gz;Gfis cs;slf;fpa Fbj;njhifnahd;W fhzg;gLk; nghOJ

khjpupj; njupthdJ rpf;fyhdJk; rpukkhdJkhd fUknkhd;whf ,Uf;Fk;.

 ,t;thW Fbj;njhifapypUe;J khjpupnahd;iwj; njupT nra;Ak; Kiw khjpup

naLj;jy; vd;wiof;fg;gLk;.

 Fbj;njhifnahd;wpd; rfy myFfSk; xt;nthd;whf gupNrhjid nra;ag;

gLkhapd;> mJ Fbj;njhif vd my;yJ KOikahd fzf;nfLg;G vd

miof;fg;gLk;.

 Fbj;njhifapd; khjpupnahd;wpidj; njupT nra;J mk;khjpupapd; rfy myF

fisAk; gupNrhjidf;F cl;gLj;JtJ khjpupf; Fb my;yJ khjpupg; gupNrhjid

vd miof;fg;gLk;.

 Fbf;Fk;> khjpup Ma;tpw;Fkpilapyhd NtWghLfs; gpd;tUkhW:

  Fb

1. Fbj;njhifnahd;iwf; fzpg;gpl

vLf;Fk; fhyk; $LjyhdJ.

2. Fbj;njhif fzpg;gPl;Lf;F $Lj

yhd gapw;rp ngw;w Copau;fs;

Njit.

3. Fbj;njhifapid Ma;T nra;t

jw;Fg; ghupasT nrynthd;iw

Nkw;nfhs;s Ntz;b Vw;gLk;.

4. Fbj;njhif ngWNgw;iw toq;f

$Ljyhd fhyk; vLf;Fk;.

5. KOikahd myFfis gupNrhj

idf;F cl;gLj;Jk;NghJ myF

fSf;Fr; Nrjq;fs; Vw;gLk;.

c+k;: kpd;Fkpo;fspd; MAs;

fhyj;ijr; Nrhjid nra;jy;.

6. Fbnahd;wpd; myFfis El;g

khfTk; tpupthfTk; Ma;T nra;

tJ rpukkhdJ.

   khjpup Ma;T

1. khjpup Ma;tpw;F vLf;Fk; fhyk;

FiwthdJ.

2. ,jw;fhff; Fiwthd Copau;fs;

Njit.

3. khjpup Ma;it Nkw;nfhs;s

Fiwthd nryT Vw;gLk;

4. khjpup Ma;nthd;wpd; ngWNgw;iwf;

Fiwe;j fhyj;jpy; ngw;Wf; nfhLf;f

KbAk;.

5. khjpupnahd;iwj; njupT nra;tjdhy;

myFfs; Nrjkiljy; ,opthd

kl;lj;jpy; fhzg;gLk;.

6. khjpup myFfis El;gkhfTk; tpup

thfTk; Ma;Tf;F cl;gLj;j KbA

khf ,Uj;jy;.
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khjpupg; gupNrhjidia gbKiwfs; gpd;tUkhW:

(1) gupNrhjidapd; Nehf;fj;ijj; njspthf mwpe;J nfhs;sy;.

(2) cupa khjpupr; rl;lfj;ijj; njupT nra;J nfhs;sy;.

(3) khjpupapd; gUkidj; jPu;khdpj;jy;.

(4) cupa khjpup Kiwiaj; njupT nra;jy;.

(5) khjpupf; $Wfis (khjpup myFfis) ,dq;fhzy;.

(6) njupT nra;j khjpup Kiwapy; juT Nrfupj;jy;.

(7) juTfis xOq;fikj;jy;.

(8) juTfisg; gFg;gha;T nra;jy;.

(9) juTfis ,dq;fhzYk; KbTfSf;F tUjYk;.

 Fbj;njhifnahd;wpw;F tpsf;fk; $wg;gLk; Gs;sptpgu uPjpahd mstPLfisg;

gukhdq;fs; vd;wiof;fg;gLk;. ,jw;fika Fbapil ( )> Fbepak tpyfy;

( ) Nghd;wd gukhdq;fshff; fUjg;gLk;.

 khjpupnahd;wpw;fhd tpsf;fk; $wg;gLk; Gs;sptpgu uPjpahd mstPLfNs Gs;sp

tpguk; vd;wiof;fg;gLk;. ,jw;fika khjpup ,il x  ck; khjpup epak

tpyfy; (S) vd;gd Gs;sptpguq;fshff; fUjg;gLk;.

 gukhdq;fSf;Fk; Gs;sptpguq;fSf;Fkpilapyhd NtWghLfisg; gpd;tUkhW

Fwpg;gpl;Lf; fhl;lKbAk;.

 gupNrhjidf;F cl;gLj;Jtjw;F vjpu;ghu;f;fg;gLk; midj;J myFfisAk;

cs;slf;fpa gl;banyhd;iw khjpupr; rl;lfnkhd;W vdf; Fwpg;gplyhk;.

gupNrhjidapd; %yk; jfty;fisg; ngw;Wf; nfhs;tjw;Fj; Njitahd

khjpupnahd;iwj; njupT nra;tjw;Fg; gad;gLj;jg;gLk; Fb myFfspd;

gl;baNy khjpupr; rl;lfk; vd;wiof;fg;gLk;.

cjhuzk;:- thf;fhsu; ,lhg;G> jiyikg; nghWg;ghsu; gl;bay;> njhiyNgrpg;

ngau;g;gl;bay;.

 rpwe;j khjpupr; rl;lfnkhd;W gpd;tUk; gz;Gfisf; nfhz;ljhf ,Uf;Fk;.

(1) khjpupr; rl;lfk; KOikiaf; nfhz;bUj;jy; Ntz;Lk;.

(2) khjpupr; rl;lfkhdJ epuy;gLj;jf;$bajhf ,Uj;jy; Ntz;Lk;.

(3) khjpupr; rl;lfk; rupahdjhf ,Uj;jy; Ntz;Lk;.

(4) myFfspy; khw;wq;fs; Vw;glhjpUj;jy; Ntz;Lk;.

 VNjDk; Fbnahd;iw tpsf;Fk;nghOJ mf;Fbapd; xt;nthU myFfisAk;

khjpup myFfs; vDk; ngau; nfhz;liof;fg;gLk;. (xt;nthU Nehahsu;>

thf;Fupik ngw;w xt;nthU jdpegu;> xt;nthU ghlrhiy khztu;fs;)

  gukhdq;fs;

(1) Fbj;njhiff;fhd gz;nghd;

whFk;.

(2) gukhdq;fs; epr;rakhdJ.

(3) ngWkhdk; mwpag;gl;ljhf

,Uf;Fk;.

(4) ngWkhdk; kjpg;gplg;gLk;.

   Gs;sptpguq;fs;

(1) khjpupg; gz;nghd;whFk;.

(2) Gs;sptpguq;fs; khwpnahd;whFk;.

(3) ngWkhdk; mwpag;gl;ljhf

,Uf;Fk;.

(4) ngWkhdk; fzpg;gplg;gLk;
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VNjDk; Fbj;njhifapypUe;J khjpupnahd;wpw;fhf Kjyhtjhf mynfhd;iwj;

njupT nra;J mjid kPz;Lk; Fbj;njhifapy; itf;fg;glhJ mLj;j

mynfhd;iwj; njupT nra;Ak; nray; Kiw kPs;itg;gpd;wpahd khjpup vLj;j

yhFk;.

Fbj;njhifapd; gUkd; N  MfTk;> khjpupg; gUkd; n MfTk; ,Uf;Fk;

nghOJ kPs;itg;gpd;wpj; njupT nra;af;$ba khjpup msT nNc  Mff;

fhzg;gLk;. ,t;thwhd khjpupnahd;wpw;fhf mynfhd;iwj; njupT nra;tjw;fhd

epfo;jfT 
n

N C

1
 Mff; fhzg;gLk;.

 ahNjDk; Fbnahd;wpd; khjpupf;fhf KjyhtJ khjpup myifj; njupT nra;J

kPz;Lk; mjid Fbapypl;L mLj;j myifj; njupT nra;Ak; nray; Kiwia

kPs;itg;Gldhd khjpup vLj;jy; Kiw vdf; Fwpg;gplg;gLk;.

Fbj;njhifapd; gUkd; N  MfTk;> khjpupg; gUkd; n MfTk; ,Uf;Fk;

nghOJ kPs;itg;Gldhfj; njupT nra;af;$ba khjpupg; ngWkhdk; nN  Mf

,Uf;Fk;. mt;thNw xU myifj; njupT nra;tjw;fhd epfo;jfT 
1

nN
 Mf

,Uf;Fk;.

 Fbj;njhifnahd;iwg; gupNrhjid nra;tjd; %yk; ngwg;gLk; ngWNgWk;>

khjpupnahd;iwg; gupNrhjid nra;tjd; %yk; nkhj;jj; Fbj;njhif njhlu;ghf

Nkw;nfhs;sg;gLk; mDkhdj;jpD}lhff; fpilf;Fk; ngWNgw;wpw;Fk; ,ilapyhd

NtWghl;il khjpup tO (Sampling error) vd;wiof;fg;gLk;.

khjpup tO Vw;gLtjpy; jhf;fk; nrYj;jf;$ba fhuzq;fisg; gpd;tUkhW

Fwpg;gpl;Lf; fhl;lyhk;.

 rupahd khjpup Kiwnahd;iwg; gad;gLj;jhjpUj;jy;.

 rupahd khjpupr; rl;lfnkhd;iwg; gad;gLj;jhjpUj;jy;.

 gapw;rp ngw;wtu;fspd; gq;fspg;igg; ngw;Wf; nfhs;shik.

 Fbj;njhifahdJ $ba khww;wpwd;fisf; nfhz;bUj;jy;.

 juTfisg; ngw;Wf; nfhs;sy;> mwpf;ifg;gLj;jy;> ml;ltizg;gLj;jy;> fzpdp

kag;gLj;jg;gly; Nghd;w nray;Kiwfspd;NghJ Vw;glf;$ba tOf;fis

khjpup vLg;gy;yh tOf;fs; (Non Sampling error)  vd;wiof;fg;gLk;. khjpupay;yh

tOf;fy; khjpup vLj;jypd;NghJ kl;Lkd;wp FbvLg;gpd;NghJk; $l Vw;gl

KbAk;. khjpup tOf;fis gy;NtW El;g Kiwfs; %yk; fl;Lg;gLj;jf;$bajhf

,Ug;gpDk; khjpupnaLg;gpy;yh tOf;fis mwpe;J nfhs;tJk;> fl;Lg;gLj;JtJk;

,yFthf fUknkhd;whf ,Uf;fhJ.

khjpupnaLg;gpy;yh tOf;fy; Vw;gLtjpy; jhf;fj;ij Vw;gLj;Jk; fhuzpfs;

gpd;tUkhW:

 gupNrhjidia my;yJ Ma;tpidr; rupahfj; jpl;lkplhik.

 gapw;rp ngw;wtu;fspd; gq;fspg;gpidg; ngwg;glhik.
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 gpioahd jfty;fisg; ngw;Wf; nfhs;sTk;

 juTg; gFg;gha;tpd;NghJ Vw;gLk; tOf;fs;.

 juTfis xOq;fikf;Fk; nghOJ ,lk;ngWk; tOf;fs;.

 juTfis Kd;itf;Fk; nghOJ ,lk;ngWk; tOf;fs;.

fzpg;gPl;L kjpg;gPl;L epajpfs;:

gpd;tUk; re;ju;g;gq;fis fUk;gyifapy; vOjp> mr;re;ju;g;gq;fs; xt;nthd;Wf;Fk;

nghUj;jkhd khjpupr; rl;lfj;jpid Kd;nkhoptjw;F khztu;fSf;F MNyhrid

toq;fTk;.

(1) xU tifg;  ghlrhiynahd;wpd;  Mrpupau;fs;  r%fkspf;fhj  ehl;fspd;

(yPT ehl;fs;) tpguj;ij Njly;.

(2) njhopw;rhiynahd;wpd;  cau;gjtpapid  tfpg;gtu;fspd;  rk;gsj;jpidg;

gFg;gha;T nra;tjw;F

(3) xU fpuhk Nrtfu; gpuptpd; fle;j ,U  tUlq;fspDs; 18 tUlq;fSf;F

Nkw;gl;l tajpdu; njhlu;gpy; mwpe;J nfhs;tjw;F

(4) gpuNjrnkhd;wpy; epiyahd njhiyNgrp njhlu;gpidg; ngw;Ws;s tPLfs;

rpytw;iwj; njupT nra;jy;.

(5) ghlrhiynahd;wpd; fle;j tUlj;jpy; ngw;Wf; nfhz;l mr;rplg;gl;l Gj;j

fq;fisf; fz;Lgpbg;gjw;F

gpd;tUk; xt;nthU re;ju;g;gq;fSf;Fk; kpfg; nghUj;jkhdJ Fbah my;yJ

khjpupg; gupNrhjidah vd;gjidf; Fwpg;gplTk;.

(1) fpuhknkhd;wpd; Rfhjhu eyd;fs; njhlu;gpyhd juTfisg; ngw;Wf;

nfhs;tjw;F

(2) njhopw;rhiynahd;wpy; cw;gj;jp nra;ag;gLfpd;w fk;gpfspdhy; jhf;Fg;

gpbf;ff;$ba cr;r epiwapd; mstpidf; fzpg;gjw;F

(3) Aj;jr; #oy; fhzg;gLfpd;w gpuNjrnkhd;wpd; nghUl;fs; Nritfspd;

tpiy kl;lq;fis mwpe;J nfhs;tjw;F

(4) ehnlhd;wpd; Fbj;njhif mikg;G njhlu;ghd jfty;fisg; ngw;Wf;

nfhs;tjw;F

(5) lau; cw;gj;jp nra;Ak; epWtdnkhd;W jk;khy; cw;gj;jp nra;Ak; lau;fspd;

MAl;fhyj;ij mwpe;J nfhs;tjw;F

(6) ghlrhiy khztu;fspd; Nghriz FiwghLila khztu;fspd;

vz;zpf;ifia mwpe;J nfhs;tjw;F

(7) VNjDk; njhiyf;fhl;rp epfo;r;rp njhlu;gpy; ,urpfu;fspd; Jyq;fiy mwpe;J

nfhs;stjw;F

(8) re;ijf;F Gjpjhf mwpKfg;gLj;jg;gl;l cw;gj;jp nghUnshd;wpd; tpw;gid

njhlu;gpy; jfty;fis mwpe;J nfhs;tjw;F
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Nju;r;rp 6.0: tzpfj; jPu;khdq;fis vLg;gjw;Fj; Njitahd juT

Nrfupg;gjw;Fg; nghUj;jkhd khjpup Kiwfisg; gad;

gLj;Jthu;.

Nju;r;rp kl;lk; 6.2: khjpup vLj;jYf;F vOkhw;W khjpup vLj;jy; Kiwfisg;

gad;gLj;Jthu;.

ghlNtisfs;: 16

fw;ww; NgWfs;:

 vOkhw;W khjpup vLj;jiy tpsf;Fthu;.

 vOkhw;W khjpup vLj;jiyg; gad;gLj;jf;$ba re;ju;g;gq;fisf; Fwpg;gpl;Lf;

fhl;Lthu;.

 vOkhw;W khjpup vLj;jypd; mD$yq;fisAk; gpujp$yq;fisAk; gl;bay;

gLj;Jthu;.

 vspa vOkhw;W khjpup vLj;jiy tpsf;Fthu;.

 kl;Lg;gLj;jg;gl;l Fbj;njhifnahd;wpypUe;J vspa vOkhw;W khjpupapidj;

njupT nra;thu;.

 vspa vOkhw;W khjpupnaLj;jy; Kiwfisg; gad;gLj;jf;$ba re;ju;g;gq;fSf;

fhd cjhuzq;fisf; Fwpg;gpLthu;.

 vspa vOkhw;W khjpup Kiwfspd; mD$yq;fisAk; gpujp$yq;fisAk;

gl;bay;gLj;Jthu;.

 gilahf;fpa vOkhw;w khjpupapid tpsf;Fthu;.

 kl;Lg;gLj;jg;gl;l Fbj;njhifapypUe;J gilahf;fg;gl;l vOkhw;W khjpupfisj;

njupT nra;thu;.

 gilahf;fpa vOkhw;W khjpup vLj;jy; KiwahdJ nghUj;jkhf mikAk;

re;ju;g;gq;fSf;fhd cjhuzq;fisf; Fwpg;gpLthu;.

 gilahf;fpa vOkhw;W khjpup vLj;jy; Kiwapd; mD$yq;fisAk; gpujp

$yq;fisAk; gl;bay;gLj;Jthu;.

 nfhj;J khjpup vLj;jiy tpsf;Fthu;.

 nfhj;J khjpupnaLj;jy; njhlu;ghd vz;zf;fUf;fis tpgupg;ghu;.

 nfhj;J khjpup vLj;jnyhd;W nghUj;jkhf mikaf;$ba re;ju;g;gq;fSf;fhd

cjhuzq;fisf; Fwpg;gpLthu;.

 nfhj;J khjpup vLj;jypd; mD$yq;fs;> gpujp$yq;fisf; Fwpg;gpLthu;.

 xU tif> ,U tif> gy;tif nfhj;J khjpup vLj;jy; Kiwf;F tpsf;fk;

$Wthu;.

 Kjyhk; tif> ,uz;lhk; tif> gy;ypd tif nfhj;J khjpup vLj;jy;

Kiwf;F khjpupnahd;iwj; njupT nra;Ak; Kiwapid tpgupg;ghu;.

 Kiwahd khjpup vLj;jiy tpsf;Fthu;.

 Kiwahd khjpupnaLj;jy; Kiwnahd;wpd;NghJ gpd;gw;wg;gLk; gbKiwfis

xOq;FgLj;Jthu;.
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 Kiwahd khjpup vLj;jy; KiwahdJ nghUj;jkhf mikaf;$ba re;ju;g;gq;

fSf;fhd cjhuzq;fis toq;Fthu;.

 Kiwahd khjpup vLj;jy;> gilahf;fpa khjpup vLj;jy;> nfhj;J khjpup

vLj;jy; vd;gtw;wpw;fpilapyhd njhlu;gpid tpsf;fp mtw;wpw;fpilapyhd

njhlu;gpid tpsf;fp mtw;wpd; xg;gPl;L uPjpahd mD$yq;fs; gpujp$yq;fisf;

Fwpg;gpLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 vOkhw;W khjpupapid tpsf;Ftjw;fhfg; gpd;tUk; tpla Ma;tpid khztu;

fSf;F toq;fTk;.

nraw;ghL - 01

40 khztu;fisf; nfhz;l 12 k; tFg;gpy; Ie;J khztu;fisj; njupT nra;J

kw;nwhU ghlrhiyapy; eilngWk; tpohnthd;wpy; fye;J nfhs;sr; nra;tjw;

fhd Njit Vw;gl;Ls;sJ. Ie;J khztu;fspd; khjpupapidj; njupT nra;tjw;

fhfg; gpd;tUk; khw;W MNyhridfs; %d;W Kd;nkhopag;gl;ld.

Kd;nkhopT - 1 tFg;Gg; nghWg;ghrpupau;  tpUk;Gk; 5  khztu;fisj; njupT

nra;jy;.

Kd;nkhopT - 2 40 khztu;fspilNa nghJthff; FYf;fy; rPl;bOg;G elhj;jp

5 khztu;fisj; njupT nra;jy;.

Kd;nkhopT - 3 tFg;gpy; tzpff; fy;tpapid fw;Fk; 30 khztu;fspilNa

FYf;fy; rPl;bOg;ig  elhj;jp 3 NgiuAk;> Gs;sptpgutpay;

ghlj;ijf; fw;Fk; 10 khztu;fspilNa FYf;fy; rPl;bOg;gpid

elhj;jp 02 khztu;fisAk; njupT nra;jy;.

 Nkw;Fwpg;gpl;l epfo;Tfspd; cjtpAld; gpd;tUk; tpdhf;fis khztu;fSf;F

toq;fTk;.

 Nkw;Fwpg;gpl;l %d;W Kd;nkhopTfspy; jdpegu; rhu;e;j khztu; khjpupj;

njupT nra;ag;gLk; re;ju;g;gq;fisf; Fwpg;gpLf.

 Nkw;Fwpg;gpl;l %d;W Kd;nkhopTfspy; vOkhw;whf khztu; khjpupf;Fj;

njupT nra;ag;gLfpd;w re;ju;g;gq;fisf; Fwpg;gpLf.

 Kd;nkhopT - 1 ,w;Nfw;g khjpup njupT nra;ag;gLkhapd; ,t;tFg;gpd;

khztndhUtdhd X  vd;gtd; mk;khjpupapy; cs;slf;fg;gLfpd;w epfo;

jftpidf; Fwpg;gpl KbAkh? KbAkhapd; me;epfo;jfT vt;tsT? Kbah

tpbd; mjw;fhd fhuzk; vd;d?

 Kd;nkhopT - 2 ,w;Nfw;g khjpup njupT nra;ag;gLkhapd; ,t;tFg;gpd;

khztdhf Nkw;Fwpg;gpl;l X  vd;gtd; ,k;khjpupapy; cs;slf;fg;glf;$ba

epfo;jfT vt;tsT?

 Kd;nkhopT - 3 ,w;Nfw;g khjpup njupT nra;ag;gLkhapd; ,t;tFg;gpy;

Gs;sptpgutpay; ghlj;ijf; fw;Fk; X  ck;> tzpff; fy;tpg; ghlj;ijf;

fw;Fk; Y  ck; khjpupapy; cs;slf;fg;glf;$ba epfo;jfT vt;tsT?
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 gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahlnyhd;iw elhj;jTk;.

 jdpegu; rhu;e;j epajpapidj; njupT nra;Ak;NghJ khjpup myfhdJ khjpupapy;

cs;slf;ff;$ba epfo;jftpidf; $wKbahJ vd.

 FYf;fy; rPl;bOg;G Nghd;w epfo;jfT KiwapD}lhf khjpupapidj; njupT

nra;Ak;NghJ khjpup myfhdJ khjpupapy; cs;slf;ff;$ba epfo;jftpid

Fwpg;gpl KbAk; vd.

mjdhy; Kd;nkhopT - 2 ,w;Nfw;g X  khjpupapy; cs;slq;Fk; epfo;jfT

5  = 0.125
40

 MFnkd.

 Kd;nkhopT - 3 ,w;Nfw;g X  khjpupapy; cs;slq;Fk; epfo;jfT 
2 0.2

10


MfTk;> Y khjpupapy; cs;slf;fg;glf;$ba epfo;jfT 
3 0.1

30
  MfTk;

fhzg;gLnkd.

 khjpup myF khjpupapy; cs;slf;ff;$ba epfo;jftpidf; fzpg;gplf;$ba

thW khjpup cWg;Gf;fisj; njupT nra;jy; vOkhw;W khjpup vLj;jy;

vdg;gLnkd.

 Kd;nkhopT - 2  ck;> Kd;nkhopT - 3 ck; vOkhw;W khjpup Kiwfs;

,uz;lhFnkd.

 Fbapidj; njhFjpahf;fhJ my;yJ Fbapidj; njhFjpahf;fp vOkhw;W

khjpupnaLj;jiy Nkw;nfhs;s KbAk;. Kd;nkhopT - 2 ,y; Fbapidj;

njhFjpahf;fhJ khjpupapidg; ngw;Wf; nfhs;sg;gLtJld;> Kd;nkhopT -

3 ,y; FbahdJ Gs;sptpgutpay; khztu;fs; tzpff; fy;tp khztu;fs;

vd njhFjpfshf;fp khjpup ngw;Wf; nfhs;sg;gl;lnjd.

 Fbapid vk;KiwapNyDk; njhFjpahf;fhJ vOkhw;W khjpupapidg; ngw;Wf;

nfhs;sy; vspa vOkhw;W khjpupnaLj;jypy; Nkw;nfhs;sg;gLfpd;wikahy;>

ve;jnthU khjpup myfpidAk; khjpupapy; cs;slf;Ftjw;F rkkhd epfo;jf

nthd;W fhzg;gLnkd.

 vOkhw;W khjpupnaLj;jYf;Ff; Fbapidj; njhFjpfshf;ff;$ba gy;NtW

Kiwfspy; gilahf;Fjy;> nfhj;jhf;Fjy;> tFg;ghf;Fjy; Nghd;w Kiwfs;

fhzg;gLfpd;wnjd.

 vspa vOkhw;W Kiwapid  tpsf;Ftjw;Fg;  gpd;tUk; nraw;ghL - 2Yk;>

nraw;ghL - 3 Yk; khztu;fis <LgLj;jTk;.

nraw;ghL - 02

 tFg;gpy; md;whl tuTg; gjpNtl;by; ngau; vOjg;gl;Ls;s khztu;fspd;

njhlu; ,yf;fq;fis ntt;Ntwhf; fyf;FkhW tFg;Gj; jiytUf;F

MNyhrid toq;fTk;.

 tFg;G khztu;fspy; 5 Ngiu khjpupahfj; njupT nra;tjw;F tFg;G khztj;

jiytupdhy; jahupf;fg;gl;l FYf;fy; rPl;bOg;gpd; %yk; 5 Ngiuj; njupT

nra;J jUkhW kw;nwhU khztUf;F MNyhrid toq;fTk;.

 mt;thW njupT nra;ag;gl;l FOf;fy; rPl;Lf;fs; Ie;jpYk; ,Uf;Fk; ,yf;fq;

fis tFg;giwapy; rg;jkpl;Lf; $wTk;.
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 tFg;gpd; tuTg; gjpNtl;bid vLj;J me;j 5 ,yf;fq;fSf;FKupa Ie;J

khztu;fisAk; tFg;giwapd; Kd; miof;fTk;.

 ,k;KiwahdJ vspa vOkhw;W khjpupapidj; njupT nra;Ak; nyhj;ju;

Kiwapyhd khjpupnaLj;jy; vd tpsf;fTk;.

nraw;ghL - 03

 gpd;tUk; vOkhw;W ,yf;f ml;ltizia fUk;gyifapy; fhl;rpg;gLj;jTk;.

03, 37, 43, 07, 50

24, 16, 35, 12, 46

38, 10, 22, 02, 40

17, 44, 05, 28, 34

33, 21, 11, 42, 13

01, 32, 08, 27, 20

29, 15, 39, 06, 09

36, 30, 26, 14, 04

45, 18, 19, 31, 47

48, 25, 41, 23, 49

 tFg;gpYs;s khztndhUtid ngau; Fwpg;gpl;L> mtDf;F ,yf;f

ml;ltizapy; tpUg;gkhd ,lj;jpypUe;J my;yJ njhlu;e;J FWf;fhfNth

my;yJ NkypUe;J fPohfNth fhzg;gLfpd;w 5 ,yf;fq;fisf; $WkhW

MNyhrid toq;fTk;. (mt;thW $Wk;NghJ tFg;gpYs;s khztu; ngau;g;

gl;baypy; ,y;yhj njhlu; ,yf;fnkhd;W $wg;gl;bUe;jhy; mjid ,uj;Jr;

nra;J mLj;j ,yf;fj;ijf; $WkhW MNyhrid toq;fTk;.)

 ,t;thW vOkhw;W ,yf;f ml;ltizapy; $wg;gl;l ,yf;fj;jpw;Fupa

khztu;fs; Ie;J Ngu;fisAk; tFg;G khztu;fspd; ngau;g;gl;baypUe;J

njupT nra;J tFg;gpd; Kd;dhy; miof;fTk;.

 vspa vOkhw;W khjpupnahd;wpidg; ngw;Wf; nfhs;tjw;F ,t;thW nra;jy;

vOkhw;W ,yf;f ml;ltiz Kiw vdf; $wg;gLnkd;gijj; njspT

gLj;jTk;.

 Nkw;Fwpg;gpl;l 2k;> 3k; nraw;ghLfSf;F Nkyjpfkhf tFg;gpYs;s khztu;

fspd; ngau;g;gl;baiy fzpdpapy; cl;gLj;jg;gl;bUe;jhy; mjpy; 5 ngau;fis

vOkhw;whfj; njupT nra;J jUkhW fzpdpf;F MNyhrid toq;Ftjd;

%yk; khjpupiag; ngw;Wf; nfhs;s KbAnkd;gijf; $wTk;.

 gilahf;fpa vOkhw;W khjpup Kiwapid tpsf;Ftjw;F gpd;tUk; nraw;

ghl;bid khztu;fSf;F toq;fTk;.
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nraw;ghL - 04

 epWtdnkhd;wpd; Copau; Gs;sptpguk; njhlu;gpy; gpd;tUk; jfty;fis

khztu;fSf;F toq;fTk;.

Copau; tif vz;zpf;if  khjhe;j rk;gs tpr;R (&gh)

Kfhikahsu;   20 95 000 - 100 000

vOJtpidQu;fs;:-

tFg;G - I 100 40 000 -   41 000

tFg;G - II 280 30 000 -   30 500

njhopyhsu;fs; 600 25 000 -   25 800

 epWtdj;jpd; Copau;  rk;gs Kuz;ghL njhlu;ghd Ma;tpw;fhf 50 Copau;fspd;

khjpupnahd;W NjitahfTs;sJ vd khztu;fSf;F $wTk;.

 gpd;tUk; tplaq;fis ntspg;gLj;jp fye;Jiuahlypy; <LglTk;.

 ,J NtWghlhd Gs;sptpgunkhd;whFnkd.

 Copau; FOf;fspilNa rk;gs Kuz;ghL $Ljyhf fhzg;gLfpd;wnjd.

 Copau; FOtpDs; rk;gs Kuz;ghL FiwthdJ vd.

 FbahdJ rk;gsj;jpw;Nfw;g gilnaDk; tifapy; fhzg;gLfpd;wnjd.

 rfy gilfisAk; gpujpepjpj;Jtg;gLj;Jk; tifapy; 50f;fhd khjpupnahd;wp

idj; njupT nra;jy; Njitahdnjd.

 xt;nthU gilfspypUe;Jk; Copau;fisj; njupT nra;jyhdJ jdpegu;

rhu;ghdjhf ,lk;ngwf;$lhnjd.

mjhtJ vspa vOkhw;whf xt;nthU gilfspypUe;Jk; Copau;fs; njupT

nra;ag;gly; Ntz;Lnkd.

 khjpup nfhz;bUf;f Ntz;ba Kiw njhlu;gpy; gpd;tUk; ,U Kd;nkhopTfs;

Kd;itf;fg;gl;Ls;sd vd;gij khztu;fSf;Fj; njuptpf;fTk;.

Kd;nkhopT - 1 Kfhikahsu;fs; ,Utu;> Kjyhk; tFg;G vOJtpidQu;

fs; ehy;tu;> ,uz;lhk; tFg;G vOJtpidQu;fs; 14 egu;fs;>

njhopyhsu;fs; 30 Ngu;fs; cs;slf;ff;$bathW khjpup myF

fisj; njupT nra;jy;.

Kd;nkhopT - 2 khjpupf;fhf rk;gsg; gilapd; tpfpjj;jpw;F 50 Copau;fs;

njupT nra;jy;.

 Kd;nkhopT - 1 ,w;Nfw;g khjpup njupT nra;ag;gLkhapd; gpd;tUk; epfo;jf

tpidf; fzpf;FkhW khztu;fSf;F MNyhrid toq;fTk;.

 KfhikahsnuhUtu; khjpupnahd;wpw;F cs;slf;fg;gLtjd; epfo;jfT.

 tFg;G I ,d; vOJtpidQu; xUtu; khjpupf;F cs;slf;fg;gLtjd; epfo;jfT.

 tFg;G II ,d; vOJtpidQu; xUtu; khjpupf;F cs;slf;fg;gLtjd; epfo;jfT.

 njhopyhspnahUtu; khjpupf;F cs;slf;fg;gLtjd; epfo;jfT.

 Kd;nkhopT - 2 ,w;Nfw;g khjpup njupT nra;ag;gLkhapd; NkNy Fwpg;gplg;gl;l

xt;nthU tif CopaiuAk; khjpupf;F cs;slf;ff;$ba epfo;jftpidf;

fzpf;FkhW khztu;fSf;F MNyhrid toq;fTk;.
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 fpilf;fg; ngw;w tpilfSf;Nfw;g xt;nthU tif khjpup myfpd; NtWgl;l

epfo;jfTfis nfhz;ljhfNth my;yJ rfy khjpup myFfSk; rk epfo;jfT

fisf; nfhz;ljhfNth my;yJ gilahf;fpa vOkhw;W khjpupapNyh>

khjpupapidj; njupT nra;a KbAk; vd;gij cWjpg;gLj;jTk;.

nraw;ghL - 04 ,w;fhd jPu;T

 Kd;nkhopT 1 ,w;Nfw;g khjpupapidj; njupT nra;Ak;NghJ

 KfhikahsnuhUtu; khjpupf;F cs;thq;ff;$ba epfo;jfT
2  = 0.1
20



 tFg;G I Ir; Nru;e;j vOJtpidQnuhUtu; khjpupapy;

cs;slf;ff;$ba epfo;jfT
4  = 0.04

100


 tFg;G II Ir; Nru;e;j vOJtpidQnuhUtu; khjpupapy;

cs;slf;ff;$ba epfo;jfT
40  = 0.05
280



 njhopyhspnahUtu; khjpupapy; cs;slf;ff;$ba epfo;jfT
30  = 0.05
600



 Kd;nkhopT 2 ,w;Nfw;g khjpupapidj; njupT nra;Ak;NghJ>

 khjpupapy; cs;slf;f Ntz;ba Kfhikahsu;fspd; vz;zpf;if 
20(50 ) 1

1 000
 

vd;gjdhy; Kfhikahs nuhUtiu khjpupapy; cs;slf;ff;$ba epfo;jfT

1 0.05
20

  MFk;.

 khjpupapy; cs;slf;f Ntz;ba tFg;G I Ir; Nru;e;j  vOJtpidQu;fspd;

vz;zpf;if 
100(50 ) 5

1 000
   vd;gjdhy; tFg;G I Ir; Nru;e;j vOJtpidQiu

khjpupapy; cs;slf;ff;$ba epfo;jfT 
5 0.05

100
  MFk;.

 khjpupapy; cs;slf;f Ntz;ba tFg;G II Ir;  Nru;e;j  vOJtpidQu;fspd;

vz;zpf;if 
280(50 ) 14

1 000
   vd;gjdhy; me;epfo;jfT 

14 0.05
280

  MFk;.

 khjpupapy; cs;slf;f Ntz;ba njhopyhsu;fspd; vz;zpf;if 
600(50 ) 30

1 000
 

vd;gjdhy; me;epfo;jfT 
30 0.05
600

  MFk;.
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 nfhj;J khjpupnaLj;jiy tpsf;Ftjw;Fg; gpd;tUk; re;ju;g;gq;fis ntt;Ntwhf

khztu;fSf;F toq;fp khjpupapid ngw;Wf; nfhs;sf;$ba Kiw njhlu;gpy;

fUj;Jf;fis Kd;itf;FkhW khztu;fSf;F MNyhrid toq;fTk;.

 jdpnahUtupd; ciog;Gj; njhlu;gpyhd Ma;tpw;F 10 gpuNjr rigfisf;

nfhz;l khfhz rigapy; trpg;gtu;fspd; khjpupnahd;wpidg; ngw;Wf;

nfhs;sy;.

 fz;bapypUe;J nfhOk;gpw;Fg; gpuahzpf;Fk; tRtz;b %yk; vj; Njitf;

fhf  jdpegu;fs; gazk; nra;fpwhu;fs; vd;gJ njhlu;gpyhd Ma;tpw;F

tRtz;bg; gazpfsplkpUe;J  khjpupnahd;wpidg; ngw;Wf; nfhs;sy;.

 khztu;fs; Kd;itf;fpd;w Kiwfs; njhlu;gpyhd Fzeyd;fs;> FiwghLfs;

vd;gdtw;iwr; Rl;bf;fhl;b gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; fye;

Jiuahlypy; <LglTk;.

 rfy gpuNjr rigfspYk; gy;NtW Kiwfspy; tUkhdk; ciof;Fk;

tPl;lhsu;fs; ,Ug;gJld; xt;nthU gpuNjr rigapYk; $l Kd; Fwpg;gplg;

gl;l rfy KiwfspYk; tUkhdk; ciof;Fk; tPl;lhsu;fs; vjpu;ghu;f;ff;

$bajhf ,Ug;gjdhy; rfy gpuNjr rigfspYkpUe;J jdpegu;fs;> njupT

nra;jy; mtrpakw;wJ vdTk; gpuNjr rigfs; 10 ,ypUe;J xd;iw vspa

vOkhw;W khjpupf;F cl;gLj;Jjy; kpfTk; nghUj;jkhd Kiwnahd;whFk;.

 ,k;Kiwapy; khjpupnahd;wpidj; njupT nra;Ak;NghJ nrythFk; gzk;>

fhyk; vd;gd Fiwthff; fhzg;gLk; vdTk;>

 ,q;F xt;nthU gpuNjr rigapidiaAk; nfhj;jhff; Fwpg;gpl KbAk;

vdTk;>

 ,k;Kiwapy; xU gbKiwapy; nfhj;jpid njupT nra;jy; Kjyhk; tif

nfhj;J khjpupnaLj;jy; vdg;gLnkd>

 gpuNjr rigfs; rfytw;iwAk; fpuhkq;fshf kPz;Lk; nfhj;Jf;fshf

tifg;gLj;jp> rpy fpuhkq;fis vspa vOkhw;whfj; njupT nra;J mf;fpuhkq;

fspYs;s rfy tPl;lhsu;fisAk; khjpupahf vLf;f KbAnkd>

 mg;NghJ mk;khjpupnaLj;jy; ,uz;lhk; tif khjpupnaLj;jy; vdg;gLnkd>

 rfy gpuNjr rigfisAk; fpuhkq;fshf tifg;gLj;jp> rpy fpuhkq;fis

vspa vOkhw;whfj; njupT nra;J> mf;fpuhkq;fis kPz;Lk; Fbfshf

tifg;gLj;jp> mf;Fbfspy; rpytw;iw vspa vOkhw;whfj; njupT nra;J

mt;thW njupT nra;j Fbfspy; rfy tPl;lhsu;fisAk; khjpupahf vLf;f

KbAnkd>

 mg;NghJ mk;khjpupnaLj;jyhdJ gy;ypd nfhj;J khjpupnaLj;jy; vdg;gL

nkd>

 fz;bapypUe;J nfhOk;G Nehf;fp gazpf;fpd;w NgUe;Jfspy; gazpfs; gy;NtW

NjitfSf;fhf nfhOk;G Nehf;fpg; gazpg;gJld;> mr;rfy NjitfisAk;

gpujpepjpj;Jtg;gLj;Jgtu;fis rfy NgUe;JfspYk; vjpu;ghu;f;fyhk; vd;gjdhy;

rfy Ng&e;JfspYkpUe;Jk; khjpupnaLj;jy; Njitaw;wjhFk;. rpy NgUe;Jfis

khj;jpuk; vspa vOkhw;whfj; njupT nra;J> mg;NgUe;JfspYs;s rfyiuAk;

khjpupf;F vLf;f KbAk;.



289

 Njitahapd; mur NgUe;J> jdpahu; NgUe;J vdf; nfhj;jhf;fp vspa

vOkhw;whfr; rpy NgUe;Jfisj; njupT nra;J mg;NgUe;Jfis kPz;Lk;

rhjhuz NgUe;J nrhFR Ng&e;J> miur;nrhFR Ng&e;J vd tifg;gLj;jp>

kPz;Lk; vspa vOkhw;whf me;j xt;nthU tifapypUe;Jk; rpy NgUe;J

fisj; njupT nra;J> mt;thW njupT nra;ag;gl;l NgUe;Jfspy; gazk;

nra;fpd;w rfyiuAk; khjpupahf vLf;f KbAk;.

 Kiwahd khjpup vLj;jiy njspTgLj;Jtjw;F tFg;gpYs;s khztu;fis

,U FOf;fshfg; gpupj;J xU FOtpw;F tFg;gpd; khztu; ngau;g;gl;baiy

Ak;> mLj;j FOtpw;F gpuptpd; /  ghlrhiyapYs;s Mrpupau;fspd; ngau;g;

gl;baiyAk; toq;fp gpd;tUk; nraw;ghl;by; <Lglr; nra;J gpd;tUk;

MNyhridf;fika  10 Ngu;fis cs;slf;fpa Kiwahd khjpupnaLj;j

nyhd;iwj; njupT nra;jYf;F ,lkspf;fTk;.

(1) cq;fSf;F fpilf;fg; ngw;w ngau;g;gl;baiy khjpupnaLj;jy; rl;lf

khf vLj;J  mjpYs;s  myFfspd;  vz;zpf;ifapid 10 ,dhy;

tFf;fTk;.

(2) mt;thW tFj;jypd; %yk; fpilj;j ngWkjpapid fpl;ba KOikahd

jhdj;jpw;F vLj;J> mjw;Ff; K  vdg; Gs;spapLf.

(3) cq;fsplKs;s ngau;g;gl;baypd; gUkid K  vd;w tifapy; mikA

khW tFg;G ,ilntspfshf tifg;gLj;jpf; fhl;Lf.

(4) 1> 2> 3>.... vd;wthW ,yf;fkplg;gl;l FYf;fy; rPl;bid K vz;zpf;if

apy; FOtpd; cWg;gpdu; xUtUf;F  ngw;Wf; nfhLj;J  mjpy; xU

FYf;fy; rPl;bid vOkhw;whf NtW mq;fj;jtnuhUtUf;Ff; NfhuTk;.

ngw;Wf; nfhz;l FYf;fy; rPl;bd; ,yf;fj;ij rj;jkpl;Lf; $wTk;.

(5) cq;fsJ  khjpupr; rl;lfj;jpy;  me;j  ,yf;fj;jpw;Fupa khztd; /

Mrpupaiu KjyhtJ khjpupahf njupT nra;aTk;.

(6) mjpypUe;J njupT nra;j njhlu; ,yf;fj;jpypUe;J khjpupr; rl;lfj;jpd;

cs;slf;fg;gl;l rfy K  Nghd;w khjpup myifNa khjpupf;Fj; njupT

nra;aTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 epfo;jfT epakq;fSf;Nfw;g khjpupnahd;wpidj; njupT nra;jy; epfo;jfT

khjpupnaLj;jy; vdg;gLk;.

 epfo;jfT khjpupnaLj;jypy; njupe;j epfo;jftpidf; (mwpe;j epfo;jftpd;

%yk;) nfhz;L khjpup myfpdJ khjpupapy; cs;slf;fg;gLk;.

 epfo;jfT khjpupnaLj;jypy; rpwe;j gz;Gfs; rpy gpd;tUkhW:

 khjpupnaLj;jyhdJ ngUk;ghYk; jdpegu; rhu;gpy;yhJ fhzg;gly;.

 Fbapd; rfy myFfSk; khjpupapy; cs;slf;ff;$ba cWjpahd epfo;

jfnthd;W fhzg;gly;.

 epfo;jfT khjpupnaLj;jypD}lhf FbahdJ kpfr; rpwg;ghf ntspg;gLj;jg;

gLfpd;wJ.

 Fb njhlu;gpy; Nkw;nfhs;sg;gLfpd;w  mDkhdq;fSf;fhd khjpupfisj;

njupT nra;tjw;Fg; gad;gLj;jf;$ba khjpupnaLj;jy; Kiwahff; fhzg;

gly;.

 khjpup tOf;fis fzpg;gpl KbAkhf ,Uj;jy;.
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 epfo;jfT khjpupnaLj;jypd; ghjfkhd gz;Gfs; rpy gpd;tUkhW:

 Ma;thsUf;Fj; NjitahdthW Ma;tpd; Nehf;fj;ij mile;J nfhs;t

jw;F kpfg;  nghUj;jkhd khjpup myfpidj; njupT nra;tjw;fhd  re;ju;g;gk;

fhzg;glhik.

 khjpupapd; gUkd; rpwpjhFk;NghJ khjpupahdJ Fbapid ntspf;fhl;lhJ.

 khjpup myFfSf;fpilNa ghupa NtWghLfs; fhzg;gLk;NghJ ,k;Kiw

nghUj;jkw;wJ.

 epfo;jfT khjpup Kiwfs; gpujhdkhf ehd;F tifg;gLk;.

 vspa vOkhw;W khjpupnaLj;jy;

 gilahf;fpa vOkhw;WnaLj;jy;

 nfhj;J khjpupnaLj;jy;

 Kiwahd khjpupnaLj;jy;

 Fbapy; rfy myFfSf;Fk; khjpupapy; cs;slf;ff;$ba rkkhd epfo;jfT

fhzg;gLk; FbapypUe;J khjpupnahd;wpidj; njupT nra;jy; vspa vOkhw;W

khjpupahFk;.

 nyhj;ju; Kiw> vOkhw;W ,yf;f ml;ltiziag; gad;gLj;jp my;yJ

fzpdpiag; gad;gLj;jp vspa vOkhw;W khjpupapidg; ngw;Wf; nfhs;s

KbAk;.

 vspa vOkhw;W khjpupnaLj;jy; Kiwapid Vftpdkhd Fbnahd;wpypUe;J

khjpupnahd;wpidg; ngw;Wf; nfhs;tjw;fhfg; gad;gLj;Jtjw;Nf kpfg;

nghUj;jkhdjhFk;.

cjhuzk;:-

 xNu cw;gj;jp nrad;KiwapD}lhf cw;gj;jp nra;ag;gl;l kpd;rhu Rw;W

,Ug;gpypUe;J khjpupnahd;wpidg; ngw;Wf; nfhs;tjw;fhf.

 rk;gsk; njhlu;gpid Ma;tpw;fhf Kjyhk; tFg;igr; Nru;e;j vOJtpidQu;

fspypUe;J khjpupnahd;wpidg; ngw;Wf; nfhs;tjw;F

 vspa vOkhw;W khjpupnaLj;jy; Kiwapd; mD$yq;fSs; rpy gpd;tUkhW:

 jdpegu; gf;fr; rhu;gpd;wp khjpupnahd;iwg; ngw;Wf; nfhs;s KbAk;.

 khjpupapd; gUkd; mjpfupf;Fkstpw;F khjpupapd; %yk; FbahdJ kpfTk;

gpujpepjpj;Jtg;gLj;jf;$bajhf ,Uf;Fk;.

 khjpup tOtpidf; fzpf;f KbAk;.

 vspa vOkhw;W khjpupnaLj;jypy; gpujp$yq;fspy; rpy gpd;tUkhW:

 khjpupnaLj;jYf;F khjpupr; rl;lfnkhd;W mj;jpahtrpakw;wJ.

 NtWgl;l (tpj;jpahrkhd) tifiar; Nru;e;j FbapypUe;J khjpupapidg;

ngw;Wf; nfhs;tjw;F ,k;Kiw nghUj;jkw;wJ.

 khjpupapd; gUkd; rpwpjhf ,Uf;Fk;NghJ khjpupnaLj;jypd; %yk; FbahdJ

gpujpepjpj;Jtg;glhJ ,Uf;fyhk;.

 Fbapd; khjpup myFfSf;fpilapy; ghupa NtWghL fhzg;gLfpd;w re;ju;g;gq;

fspy; ,k;Kiwapidg; gad;gLj;j KbahJ.
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 gilahf;fpa khjpupnaLj;jy; vd;gJ Fbapid KjyhtJ gil Kiwapy;

njhFjpfshf;fp xt;nthU njhFjpapypUe;Jk; khjpupnaLj;jYf;F vLf;fNtz;ba

myFfspd; vz;zpf;if vspa vOkhw;whfj; njupT nra;jiyf; Fwpf;Fk;.

cjhuzk;:-

 Copau; Fbnahd;wpid rk;gs kl;lj;jpw;Nfw;g gilfshf;fg;gl;L> xt;nthU

gilfspypUe;Jk; vOkhw;whf Copau; khjpupapidj; njupT nra;jy;.

 ghlrhiynahd;wpYs;s khztu;fis juq;fSf;Nfw;g gilfshf;fg;gl;L>

rfy juq;fspypUe;Jk; vOkhw;whf khztu;fspd; khjpupnahd;wpidj; njupT

nra;jy;.

 gilahf;fpa khjpupnaLj;jypd; ed;ikfspy; rpy gpd;tUkhW:-

 khjpupapd; %yk; FbahdJ kpfr; rpwg;ghf ntspg;gLj;jg;gLk;.

 FbahdJ ghupastpy; XuhakhFk; re;ju;g;gq;fspd;NghJ khjpupnahd;wpidj;

njupT nra;tjw;F kpfg; nghUj;jkhd Kiwnahd;whFk;.

 Vftpdkw;w Fbapid ntspf;fhl;lf;$ba khjpupnahd;wpid ,k;Kiwapd;

%yk; ngw;Wf; nfhs;s KbAk;.

 xt;nthU gilf;Fkhf ntt;NtW gukhdq;fisg; ngw;Wf; nfhs;s KbAk;.

 khjpup Ma;Tf; fUkq;fis fl;Lg;gLj;JtJ ,yFthdjhFk;.

 gilahf;fpa khjpupnaLj;jypd; gpujp$yq;fSs; rpy fPNo jug;gl;Ls;sJ.

 khjpupr; rl;lfnkhd;wpd;wp khjpup vLj;jy; Nkw;nfhs;s KbahjpUf;Fk;.

 $Ljyhd gzk;> Neuk;> ciog;G vd;gd Vw;gLk; Kiwnahd;whf ,Uj;jy;.

 gilahf;fy; $Ljyhd gy;tifg;gl;l jd;ikfisf; nfhz;bUf;Fk; re;ju;g;

gq;fspy; ,k;khjpup vLj;jy; Kiwapd; %yk; gpujpepjpj;Jtg;gLj;jf;$ba

khjpupnahd;iwg; ngw;Wf; nfhs;s KbahjpUf;Fk;.

 Fbiaf; nfhj;Jf;fs; vDk; tifapy; njhFjpfshf;fg;gl;L vspa vOkhw;whfj;

njupT nra;j nfhj;Jf;fspd; midj;J khwpfspd; myFfis khjpupapy;

cs;slf;fg;gl;L toq;fg;gLtNj nfhj;J khjpup vLj;jy; KiwahFk;.

 nfhj;Jf;fs; vDk; tifapy; njhFjpfshf;FtJ vd;gJ njhFjpf;F cs;Ns

$Ljyhd khwy;fs; fhzg;gLtjhfTk; njhFjpfSf;fpilNa Fiwthd

khwy;fisf; nfhz;lthWk; Fbnahd;iwg; gFjpfshf tifg;gLj;jiyf;

Fwpf;Fk;.

 Kjyhk; tif khjpup vLj;jy; Kiw my;yJ ,uz;lhk; tif khjpup vLj;jy;

Kiw my;yJ gy;ypd khjpup vLj;jy; Kiw vd nfhj;J khjpup vLj;jy;

Kiwfis tifg;gLj;j KbAk;.

 nfhj;J khjpup vLj;jy; Kiwfspd; mD$yq;fSs; rpytw;iwg; gpd;tUkhW

Fwpg;gpl;Lf; fhl;l KbAk;.

 ,J kpfTk; nefpo;Tj; jd;ik nfhz;l khjpup vLj;jy; Kiwnahd;whf

,Uj;jy;.

 Fiwe;j fpuaj;jpy; tpupthd Ma;tpid Nkw;nfhs;tjw;Fg; nghUj;jkhd

Kiwnahd;whFk;.

 khjpupr; rl;lfnkhd;wpd;wpAk; khjpup vLj;jiy Nkw;nfhs;s KbAk;.

 Fbapid ,ay;GfSf;fika nfhj;Jf;fs; vDk; tifapy; fhzg;gLk;

re;ju;g;gq;fspy; kpfTk; ,yFthd khjpup vLj;jy; Kiwnahd;whf ,Uf;Fk;.
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 nfhj;J khjpup vLj;jy; Kiwapd; gpujp$yq;fSs; rpy gpd;tUkhW:

 Vida epfo;jfT khjpup vLj;jy; KiwfNshL xg;gpLkplj;J Fiwthd

rupahd jd;ikiaf; fhl;Lk; Kiwnahd;whf ,Uf;Fk;.

 Fbapid vj;jid nfhj;Jf;fshf tifg;gLj;j KbAk;? mit vit

vd;gd Nghd;w tplaq;fisg; gupNrhjid nra;gtUf;Fj; jPu;khdpf;f Ntz;b

Vw;gLk;.

 Kiwahd khjpup vLj;jy; vd;gJ Fbia Fbg; gUkd; khjpupg; gUkdpdhy;

tFg;gjd; %yk; fpilf;Fk; tFg;Gf;fspd; vz;zpf;iff;F (K) tifg;gLj;jp

vy;yh tFg;Gf;fspYkpUe;Jk; xt;nthd;W tPjk; khjpup cWg;gpw;Fj; njupT

nra;Ak; Kiwiaf; Fwpf;fpd;wJ.

 ,q;F KjyhtJ myfpid  KjyhtJ tFg;ghapilapypUe;J vspa vOkhw;wh

fj; njupT nra;J mjpypUe;J vy;yh K  vDk; myif khjpupf;F cl;gLj;jg;gLk;.

 Kiwahd khjpup vLj;jYf;fhf vOkhw;whfj; jahupf;fg;gl;l g+uzkhd khjpupr;

rl;lfnkhd;wpd; Njit fhzg;gLfpd;wJ.

 khjpupr; rl;lfkhdJ gilfshfj; jahupf;fg;gl;bUf;Fk; re;ju;g;gnkhd;wpd;

NghJ Kiwahd khjpup vLj;jy; %yk; gilahf;fpa khjpup vLj;jYf;F xj;j

ngWNgw;iwg; ngw;Wf; nfhLf;Fk;.

 khjpupr; rl;lfkhdJ nfhj;Jf;fs; vDk; tifapy; jahupf;fg;gl;Ls;s re;ju;g;g

nkhd;wpd;NghJ Kiwikahd khjpup vLj;jy; %yk; nfhj;J khjpup vLj;jYf;F

xj;j ngWNgw;iwg; ngw;Wf; nfhLf;fpd;wJ.

 khjpup vLj;jy; rl;lfj;ij vOkhw;whf xOq;fikf;fg;gl;Ls;s re;ju;g;gnkhd;wpd;

NghJ Kiwahd khjpup vLj;jy; %yk; vspa vOkhw;W khwpf;F xj;j ngW

Ngw;wpidf; nfhLf;Fk;.

 Kiwahd khjpup vLj;jypd; mD$yq;fSs; rpy gpd;tUkhW:

 ,k;KiwahdJ vspikahdJk; ,yFthdJkhd khjpup vLj;jy; Kiwnahd;

whFk;.

 khjpupia njupT nra;tjw;F vLf;Fk; fhyKk; ciog;Gk; FiwthfNt

Vw;gLk;.

 kl;Lg;gLj;jg;glhj Fbnahd;wpypUe;J khjpupnahd;iw vLg;gjw;Fk; $l

,k;Kiwiag; gad;gLj;j KbAk;.

 Kiwahd khjpup vLj;jypd; gpujp$yq;fSs; rpy gpd;tUkhW:

 rpyNtisfspy; Fbapidg; gpujpepjpj;Jtg;gLj;jf;$ba khjpupnahd;iw

vLg;gJ rpuknkhd;whfTk; ,Uf;f KbAk;.

 khjpupr; rl;lfj;jpy; fhzg;gLk; Row;rpahd tOf;fs; fhuzkhf gf;fr;

rhu;G nfhz;ljhf ,Uf;f KbAk;.

 KOikahd khjpupr; rl;lfnkhd;wpd;wp khjpupiag; ngw;Wf; nfhs;s KbahJ

,Uf;Fk;.
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Nju;r;rp 6.0: tzpfj; jPu;khdq;fis vLg;gjw;Fj; Njitahd juT

Nrfupg;gjw;Fg; nghUj;jkhd khjpup Kiwfisg; gad;

gLj;Jthu;.

Nju;r;rp kl;lk; 6.3: re;ju;g;g khjpup vLj;jYf;fhf vOkhw;wy;yhj khjpup

vLj;jy; Kiw gad;gLj;jg;gLk;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 vOkhw;wy;yhj khjpup vLj;jy; Kiwf;Fk; vOkhw;W khjpup vLj;jy; Kiwf;f

kpilNa fhzg;gLk; NtWghLfis tpsf;Fthu;.

 vOkhw;wy;yhj khjpup vLj;jy; Kiwfisg; ngaupl;Lf; fhl;Lthu;.

 gq;FtPj khjpup vLj;jy; Kiwia tpsf;Fthu;.

 gq;FtPj khjpup vLj;jypdbg;gilapy; toq;fg;gl;l Fbnahd;wpypUe;J khjpup

nahd;iwj; njupT nra;thu;.

 gq;FtPj khjpup vLj;jypd; mD$yq;fs;> gpujp$yq;fis vOjpf; fhl;Lthu;.

 jPu;g;G khjpup vLj;jy; Kiwapid tpsf;Fthu;.

 jPu;g;G khjpup vLj;jy; Kiw nghUj;jkhf mikAk; re;ju;g;gq;fisg; ngaupl;Lf;

fhl;Lthu;.

 jPu;g;G khjpup vLj;jy; Kiwapdbg;gilapy; toq;fg;gl;l FbapypUe;J khjpup

nahd;iwj; njupT nra;thu;.

 jPu;g;G khjpup vLj;jy; Kiwapd; mD$yq;fs;> gpujp$yq;fis xOq;F

gLj;Jthu;.

 ,yF khjpup vLj;jy; Kiwapid tpsf;Fthu;.

 ,yF khjpup vLj;jy; Kiwapy; toq;fg;gl;l Fbnahd;wpypUe;J khjpupnahd;

iwj; njupT nra;thu;.

 ,yF khjpup vLj;jy; Kiwapd; mD$yq;fs;> gpujp$yq;fisg; gl;lbay;

gLj;Jthu;.

 Nehf;fj;jpdbg;gilapyhd khjpup vLj;jy; Kiwikapid tpsf;Fthu;.

 Nehf;fj;jpdbg;gilapyhs khjpup vLj;jy; Kiwapidg; gad;gLj;Jk; re;ju;g;

gq;fSf;fhd cjhuzq;fisr; Rl;bf; fhl;Lthu;.

 Nehf;fj;jpdbg;gilapyhd khjpup vLj;jy; Kiwapd; mD$yq;fs;> gpujp$yq;

fisf; Fwpg;gpLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

gpd;tUk; gpur;rpidfis xt;nthd;whf khztu;fSf;F Kd;itf;fTk;.

 rpk; ml;ilnahd;wpd; (sim card) gad;ghL  njhlu;ghd  Ma;nthd;wpw;fhf

ghlrhiyapd; cau;ju khztu;fs;> njhopy; GupNthu;> kidg; ngz;fs;

vd;Nghu;fspypUe;J taJ 20j;jpw; Fiwe;j> 20 - 30 tajpw;Fl;gl;ltu;fSk;

30 - 50 tajpw;Fl;gl;l ngz;fs;> Mz;fs; vd;Nghu;fspypUe;J KiwNa

50 Ngu;fisf; nfhz;l FOnthd;iwj; njupT nra;tjw;F vz;zp cs;sJ.
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 gpuNjrnkhd;wpd; FbePupd; jd;ik njhlu;ghf Ma;nthd;iw Nkw;nfhs;t

jw;Fj; Njitahf ,Ue;jJ. ,jw;fhf mg;gpuNjr kf;fs; gad;gLj;jg;gLk;

10 ePu; %yq;fs; njupT nra;tjw;F vz;zp cs;sJ.

 Milj; njhopw;rhiynahd;wpy;  ngUkstpyhd  ijf;fg;gl;l  Milfs;

fsQ;rpag;gLj;jp itf;fg;gl;Ls;sJ. mg;g+u;j;jpahf;fg;gl;l Milfspd; juk;

njhlu;ghf guprPyid nra;tjw;fhf g+u;j;jpahf;fg;gl;l Milfs; 1 000j;ijf;

nfhz;l njhifia khjpupnahd;whfg; ngw;Wf; nfhs;tjw;F vz;zpAs;sJ.

 f.ngh.j (cau;juk;) nghUspay; ghlj;ijf; fw;gpf;Fk; Mrpupau;fspd; fw;wy;

fw;gpj;jy; nraw;ghLfis  mwpe;J  nfhs;tjw;fhf  fy;tpapayhsupdhy;

nghUspaiyf; fw;gpf;Fk; Mrpupau;fspypUe;J 50 Ngu;fisj; njupT nra;

tjw;F vz;zpAs;sJ.

gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahlypy; <LglTk;.

 Nkw;fhl;ba re;ju;g;gnkhd;wpw;fhd khjpupiaj; njupT nra;tjw;F epfo;jfT

khjpup Kiwik gad;gLj;Jtjpy; rpukq;fs; fhzg;gLfpd;wd vd;gjid

tpsf;fTk;.

 khjpupr; rl;lfj;ij toq;Ftjpy; rpukk;.

 khjpup myFfspy; fhzg;gLk; gy;ypdj;jd;ik

 khjpupiaj; njupT nra;tjw;F ,Uf;fpd;w rpukq;fs;

 khjpupiaj; njupT nra;tjw;F khjpup myFfs; njhlu;ghd mwpT Njitahf

,Uj;jy;.

 epfo;jfT tpjpKiwfis ftdj;jpw; nfhs;shJ ahNjDk; FbapypUe;J

guprPyid nra;gtUf;F jdJ tpUg;gpdbg;gilapy; khjpupnahd;iwj; njupT

nra;a KbAk; vd tpsf;fTk;.

 rpk; ml;il njhlu;ghd Ma;tpw;fhf xt;nthU gFjpAk; gpujpepjpj;Jtg;gLj;Jk;

tifapy; jdJ tpUg;gpdbg;gilapy; ngz;fs;> Mz;fs; MfpNahu;fspypUe;J

KiwNa 50 Ngu;fs; tPjk; njupT nra;a KbAk; vd;gjid tpsf;fTk;.

,k;Kiwiag; gq;FtPj khjpup vLj;jy; Kiw vd miof;fg;gLk; vd;gjid

tpsf;fTk;.

epfo;jfT khjpupnaLj;jy; KiwfSf;F xg;gPl;L uPjpahfg; gq;FtPj khjpup

naLj;jy; Kiwapy; khztu;fspd; ghu;itapy; fhzf;$ba xg;gPl;L uPjpahd

mD$yq;fs;> gpujp$yq;fis ,ad;wstpy; ntspg;gLj;jpf; fhl;LkhW

khztu;fSf;F MNyhrid toq;fTk;.

gq;FtPj khjpupnaLj;jy; Kiwiag; gad;gLj;jf;$ba gy;NtW re;ju;g;gq;fisg;

ngaupl;Lf; fhl;LkhW khztu;fSf;Fr; re;ju;g;gj;ijg; ngw;Wf; nfhLf;fTk;.
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 FbePupd; jd;ik njhlu;ghf mwpe;J nfhs;tjw;F ePu; %yq;fs; 10 njupT

nra;tjhf ,Ug;gpd;> mJ njhlu;ghf tpNrl mwpT ngw;w xUtiuf; nfhz;L

MNyhridiag; ngw;Wf; nfhs;s Ntz;Lk; vd tpsf;fTk;.

Fwpg;gpl;l Jiw njhlu;ghf tpNrl mwpTila xUtiuf; nfhz;L khjpup

Kiwiaj; njupT nra;tJ jPu;g;G khjpup vLj;jy; Kiw vd;wiof;fg;gLk;

vd;gijj; njspTgLj;jTk;.

mk;khjpup Kiw nghUj;jkhf mikAk; NtW re;ju;g;gq;fSf;fhd cjhuzq;

fisg; ngw;Wf; nfhs;sTk;.

,k;Kiwapy; fhzg;gLk; mD$yq;fs;> gpujp$yq;fis ,ad;wstpy;

khztu;fsplkpUe;J Nfl;lwpe;J xOq;FgLj;jTk;.

 ijf;fg;gl;l Milfspd; epakj;ij Ma;T nra;tjw;fhd khjpupiaj; njupT

nra;Ak; Kiw njhlu;ghf khztu;fNshL fye;Jiuahlypy; <LglTk;.

ijf;fg;gl;l ghupasT nfhz;l Milj; njhFjpapypUe;J 1 000 myFfisf;

nfhz;l khjpupnahd;iwj; njupT nra;Ak; nghOJ jdf;F ,yFthd mile;J

nfhs;sf;$ba myFfisj; njupT nra;tjw;fhd re;ju;g;gk; ,Uf;fpd;wJ

vdj; njspTgLj;jTk;. ,t;thW khjpupiaj; njupT nra;Ak; egUf;F ,yFthd

Kiwapy; mile;J nfhs;sf;$ba myFfisj; njupT nra;jy; ,yF

khjpupnaLj;jy; Kiw vd;wiof;fg;gLk; vd;gjid tpsf;fTk;. ,J vOkhw;

wy;yhj khjpupnaLg;G Kiwnahd;whFk; vdr; Rl;bf; fhl;b ,k;khjpup vLg;G

Kiwapd; mD$yq;fs;> gpujp$yq;fis xOq;FgLj;Jtjw;F MNyhrid

toq;fTk;.

 fw;wy; - fw;gpj;jy; nrad;Kiwia mwpe;J nfhs;tjw;fhd re;ju;g;gj;jpd;

kPJ khztu;fspd; ftdj;ijr; nrYj;jr; nra;aTk;.

,q;F fy;tpahsupdhy; epahag;gLj;jypd; mbg;gilapy; Nkw;nfhs;sg;gLk;

Kiwf;Fupa Mrpupau;fs; 50 Ngu;fis njupT nra;a KbAk; vd;gjidr;

Rl;bf; fhl;lTk;.

fy;tpahsupdhy; tpNrl fhuznkhd;iw mbg;gilahff; nfhz;L mtuJ

mwpT> mDgtk; vd;gtw;wpw;fika khjpupnahd;W njupT nra;ag;gLk; vdTk;>

,J Nehf;fj;jpd; mbg;gilapyhd khjpup vLj;jy; vdTk;> mjd; %yk;

Mokhd juT Nrfupf;f KbAk; vdTk; Rl;bf; fhl;lTk;. mNdfkhf juuPjpahd

juT Nrfupf;Fk; re;ju;g;gnkhd;whFk; vd;gjidAk; Rl;bf; fhl;lTk;.

 vOkhw;W khjpup vLj;jy; Kiwf;Fk;> vOkhw;wy;yhj khjpup vLj;jy;

Kiwf;FkpilNa fhzg;gLk; NtWghLfisg; gl;bay;gLj;Jtjw;F khztu;

fSf;F MNyhrid toq;fTk;.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbnahd;wpypUe;J tpUg;gj;jpw;fika khjpupnahd;iwj; njupT nra;Ak;

nray;KiwahdJ epfo;jftw;w khjpup Kiw (epfo; jfty;yhj) (Non Ran-

dom Sampling) vd miof;fg;gLk;.

 vOkhw;W khjpupnahd;iwj; njupT nra;tjw;Fr; rpukkhd re;ju;g;gq;fspd;

NghJk; tpiuthf khjpupnahd;iwj; njupT nra;a Ntz;ba re;ju;g;gq;fspd;

NghJk;> FbahdJ gue;jstpy; g+Nfhs uPjpahf guk;gp ,Uf;Fk;NghJ kl;Lkd;wp

Nehf;fj;jpw;Fg; nghUj;jkhd khjpupnahd;iwj; njupT nra;a Ntz;ba re;ju;g;

gq;fspYk; $l ,k;Kiw gad;gLj;jg;gLk;.

epfo;jfT khjpupf;Fk; epfo;jfty;yhj khjpup vLj;jYf;Fkpilapyhd NtW

ghLfs; fPNo fhl;lg;gl;Ls;sJ.

epfo;jfty;yhj khjpup Kiw (vOkhw;wy;yhj khjpup Kiw) gpd;tUkhW

jug;gLfpd;wJ.

(1) gq;FtPj khjpup vLj;jy;

(2) ,yF khjpup vLj;jy;

(3) jPu;g;G khjpup vLj;jy;

(4) Nehf;fj;jpdbg;gilapyhd khjpup vLj;jy;

gq;FtPj khjpup vLj;jy;

 FbahdJ VNjDk; rpy gz;Gfspdbg;gilapy; njhFjpahf;fg;gl;L xt;nthU

njhFjpfspD}lhfj; jPu;khdpf;fg;gLk; khjpup myFfspd; msnthd;iw Ma;T

nra;gtupd; tpUg;gj; jpw;fika khjpupnahd;iwj; njupT nra;Ak; nray;

KiwNa gq;FtPj khjpup vLj;jy; vdg;gLk;.

 ahNjDk; tplankhd;W njhlu;ghf fUj;Jf;fis mwpe;J nfhs;tjw;fhf

gad;gLj;jg;gLk; kdg;ghq;F> Ma;T> re;ijg;gLj;jy; Ma;T> gupNrhjid

vd;gd FWfpa fhyj;jpYk; Fiwe;j nrytpYk; Nkw;nfhs;sf;$ba gupNrhjid

fSf;fhf gutyhf gq;FtPj khjpup vLj;jy; Kiw gad;gLj;jg;gLk;.

 epfo;jfT khjpup vLj;jy;

(vOkhw;W khjpup vLj;jy;)

1. epfo;jfT El;g Kiwfs;
gpd;gw;wg;gLk;.

2. vLf;fg;gLk; fhyk;> fpuak; vd;gd
xg;gPl;L uPjpahf cau; kl;lj;jpy;
fhzg;gLk;.

3. khjpupapd; kPJ fhzg;gLk; jdpegu;
tpUg;G Fiwthd kl;lj;jpy;
fhzg;gLk;.

4. vLf;fg;gLk; KbTfisr; rupahf
mwpe;J nfhs;sf;$bajhf ,Uf;Fk;.

  epfo;jfty;yhj khjpup vLj;jy;

    (vOkhw;wy;yhj khjpup vLj;jy;)

epfo;jfT El;g Kiwfs; gpd;gw;wg;glh
jpUf;Fk;.

fhyk;> fpuak; vd;gd xg;gPl;L uPjpahf Fiw
thd kl;lj;jpy; fhzg;gLk;.

jdpegu; tpUg;G kl;lk; cau; kl;lj;jpy;
fhzg;gLk;.

rupahf vLf;fg;gLk; KbTfspd; jd;ikia
cWjpg;gLj;JtJ rpukkhdjhFk;.
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gq;FtPj khjpup vLj;jypd; mD$yq;fs;:

 epfo;jfT khjpup vLj;jiyg; Nghyd;wp Vw;fdNt njupT nra;ag;gl;l gpuptpdiur;

re;jpg;gjw;fhf Fb KOtjpYk; gpuahzpg;gJ mtrpakw;wpUg;g jdhy; NeuKk;

fpuaKk; Fiwthf Vw;gLk;.

 gq;FtPj khjpup vLj;jypd; NghJ fl;Lg;ghL> Nkw;ghu;it Nghd;w eltbf;if

fspd;NghJ ,yFthdjhf mikAk;.

 vOkhw;W khjpup vLj;jiyg; Nghd;W khjpupj; njuptpd;NghJ $ba rpukk;

Vw;glhjpUf;Fk;.

 khjpupr; rl;lfnkhd;wpd;wp khjpup vLj;jy; nra;a KbAk;.

 Ma;thsupd; mDgtj;jpdbg;gilapy; rpwe;j khjpupnahd;iwg; ngw;Wf; nfhs;s

KbAk;.

 FbahdJ tifg;gLj;jf;$ba vz;zpf;if mjpfkhf ,Ug;gjd; fhuzkhf

gpujpepjpj;Jtg;gLj;jf;$ba khjpupnahd;iwg; ngwy;.

gq;FtPj khjpup vLj;jypd; gpujp$yq;fs;:

 khjpupnahd;iwj; njupT nra;tjw;F jdpg;gl;ltu;fsJ nry;thf;fpd; jhf;fj;jpw;

Fw;gLtdhy; gpujpepjpj;Jtg;gLj;jf;$ba khjpupnahd;iwg; ngwKbahik.

 mDkhdq;fs; Nkw;nfhs;tjw;F epfo;jftbg;gilnahd;W ,d;ikahy;

Gs;sptpgu uPjpahd KbTfSf;F tUtJ rpukkhdjhf ,Uf;Fk;.

 gq;FtPj khjpup vLj;jYf;F mbg;gilahff; nfhs;sg;gLk; mbg;gilf; fl;Lg;ghL

fSf;fpilNa r%f uPjpahd tFg;Gf;fs; Nghd;w epajpfis ,dq;fhz;gJ

rpukkhdjhf ,Uf;Fk;.

 khjpup vLg;gpd; ngWNgWfspd; gad;fs; Fiwthf ,Uj;jy; mjhtJ ngWNgw;

wpd; kPJ ek;gfj;jd;ikia kjpg;gPL nra;a KbahjpUj;jy;.

jPu;g;G khjpup vLj;jy;

 ahNjDk; Jiwnahd;W njhlu;ghf tpNrl mwpT ngw;wtu;fs; njhlu;GgLt

jpD}lhf khjpupnahd;iwj; njupT nra;Ak; KiwNa jPu;g;G khjpup vLj;jy;

Kiw vd;wiof;fg;gLk;.

 jq;fk;> ,uj;jpdf;fw;fs; Nghd;w nghUs;fs; njhlu;ghf Nkw;nfhs;sg;gLk;

gupNrhjid njhlu;ghfTk;> Nehahsu;fs; njhlu;ghf Nkw;nfhs;sg;gLk;

gupNrhjidfSf;Fk; tpNrl mwptpd; kPJ mbg;gilahff; nfhs;sg;gl;ltw;wpw;F

jPu;g;G khjpup vLj;jiyg; gad;gLj;jg;gLk;.

 khjpup vLj;jYf;fhd fpuak; mjpfkhf Vw;gly; njupT nra;Ak; khjpupahdJ

kpfr; rpwpajhf ,Uj;jy; FbahdJ gy;tifg;gl;l mk;rq;fisf; nfhz;ljhf

,Uj;jy; Nghd;w re;ju;g;gq;fspy; jPu;g;G khjpup vLj;jy; Kiw nghUj;jkhd

jhFk;.

jPu;g;G khjpup vLj;jypd; mD$yq;fs;:

 khjpupiaj; njupT nra;Ak; egupd; mwpT> mDgtk; vd;gtw;wpdbg;gilapy;

njupT nra;ag;gLk;. khjpupahdJ mNdfkhf gpujpepjpj;Jtg;gLj;jf;$ba

khjpupnahd;whf ,Uf;f KbAk;.

 khjpupr; rl;lfnkhd;wpd; Njitg;ghbd;ik.

 Neuk;> fpuak; vd;gd Fiwthf Vw;gly;.
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jPu;g;G khjpup vLj;jypd; gpujp$yq;fs;:

 ngw;Wf; nfhs;sg;gl;l khjpupapd; ek;gfj;jd;ikia cWjpg;gLj;j Kbah

jpUj;jy;.

 Gs;sptpgu mDkhdq;fSf;Fg; gad;gLj;j KbahjpUj;jy;.

 Nrhjid nra;gtupdbg;gilapy; khjpupapd; jd;ikapy; NtWghL nfhz;ljhf

,Uf;Fk;.

,yF khjpup vLj;jy;

 ,yFthfg; ngw;Wf; nfhs;sf;$ba Fbapd; myFfs; cs;slf;fg;gl;L khjpup

nahd;iwj; njupT nra;Ak; KiwNa ,yF khjpup vLj;jyhf miof;fg;gLk;.

cjhuzk;:-  re;ijapypUe;J muprpiaf; nfhs;tdT nra;Ak; nghOJ

muprpia kl;Lk; guprPyid nra;jy;.

 $l;l kz;lgnkhd;wpy; Kd;tupirapy; mku;e;jpUg;gtu;fspl

kpUe;J fUj;Jf;fis Nfl;lwpaTk;.

,yF khjpup vLj;jypd; mD$yq;fs;:

 FWq;fhy Nehf;fq;fisf; nfhz;l kdg;ghq;F Ma;T> re;ij Ma;T Nghd;w

tw;wpw;F ,k;Kiw gaDilajhf ,Uf;Fk;.

 Neuk;> fpuak;> rpukk; vd;gdtw;wpy; Fiwthd kl;lj;jpy; Ngzg;gl;L> ,yFthf

khjpupnahd;iwj; njupT nra;af;$bajhf ,Uj;jy;.

,yF khjpup vLj;jypd; gpujp$yfs;:

 khjpup vLj;jypy; gf;fr;rhu;G Vw;gLtjw;Ff; $ba re;ju;g;gk; fhzg;gly;.

 ePz;l fhy Nehf;fq;fisf; nfhz;l fy;tp Ma;TfSf;F ,yF khjpup

vLj;jy; nghUj;jkw;wJ.

Nehf;fj;jpdbg;gilapyhd khjpup vLj;jy;:

VNjDk; tpNrl Nehf;fj;jpw;fika juT Nrfupg;gjw;F mt;tpNrl Jiw njhlu;ghd

tpNrlj;Jtk; ngw;w egu;fs; khjpup myfhf VidNahu;fshy; njupT nra;Ak;

KiwNa Nehf;fj;jpdbg;gilapyhd khjpup vLj;jy; KiwahFk;.

Nehf;fj;jpdbg;gilapyhd khjpup vLj;jy; Kiwapd; mD$yq;fs;:

 gz;GuPjpahd juTfisr; Nrfupg;gjw;Fj; Njitahd re;ju;g;gq;fspy; ,k;khjpup

vLj;jy; Kiwiag; gad;gLj;j KbAk;.

 Nehf;fj;jpw;fika rpwpa FOnthd;W njupT nra;ag;gLtjdhy; kpf Mokhd

juTfisr; Nrfupf;ff;$ba ,aYik fhzg;gLk;.

 Neuk;> nryT vd;gtw;iw ,opTgLj;jpf; nfhs;s Kbjy;.

 Nehf;fj;jpw;fika tpNrl FOnthd;iwj; njupT nra;J juT Nrfupf;fg;gLt

jdhy; mNdfkhf gpujpepjpj;Jtg;gLj;jf;$ba khjpupnahd;iw ngw;Wf; nfhs;

tjw;fhd re;ju;g;gk; fpilf;Fk;.

Nehf;fj;jpdbg;gilapyhd khjpup vLj;jy; Kiwapd; gpujp$yq;fs;:

 epfo;jfT njhlu;ghd mbg;gilfspd;wp khjpup njupT nra;ag;gLtjdhy;

mDkhdq;fSf;fhfg; gad;gLj;j KbahjpUf;Fk;.

 khjpupiaj; njupT nra;gtupd; gf;fr; rhu;G Vw;gl KbAk;.


