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gzpg;ghsu; ehafk; mtu;fspd; nra;jp

2007 Mk; Mz;L eilKiwapypUe;j> cs;slf;fj;ij mbg;gilahff; nfhz;l

ghltpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiy fy;tpg;

gug;Gfspd; 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;lJld;

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; fil epiyapy; ,Ue;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;gjidf;

Fiwg;gjw ;fhfTk;> ghlj;j pd ; 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 mstPL

fisAk; 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.

iii



,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;F

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}ypd; 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.

iv



gpujpg; gzpg;ghsu; ehafj;jpd; nra;jp

fw;wy; vd;gJ gue;J tpupe;J nry;tnjhd;whFk;. mJ tho;f;ifia Nkk;gLj;jTk;

vspikg;gLj;jTk; ty;yJ. kdpjd; fw;Fk; Mw;wypy; cr;r epiyapy; cs;shd;.

kdpj> r%f mgptpUj;jpia ikakhff; nfhz;l xU ehLk; mjd; r%fKk;

mwpthw;wypdhy; ,dq;fz;l> epakkw;wtw;iwf; fistjw;Fk;. ey;ytw;iwg; gz;gLj;jpg;

Gj;Jyifg; gilg;gjw;fhd fUtpaha; miktJ fy;tpahFk;.

fw;wYf;fhfg; ngWkjpkpf;fit vitNah mitAk;> fw;wy; Kiwapay;fSk; trjpfSk;

fy;tpiar; #o cUthjy; Ntz;Lk;. fiyj;jpl;lk;> ghlj;jpl;lk;> topfhl;bfs;> trjp

nra;Nthu; Nghd;witnay;yhk; ,t;tifapNyNa fy;tpj;Jiwapw; Nru;e;J nfhs;fpd;wd.

,yq;if> etPd  nry;newpfisAk; gz;ila mUQ;nry;tq;fisAk; fyf;fr; nra;J

jkJ fy;tpf;Nfhyj;ij cUthf;fpf;nfhz;Ls;sJ. rkfhyj; NjitfSf;fika

kWrPuikg;GfspD}lhf vl;L Mz;LfSf;nfhUjlit ,w;iwg;gLj;jg;gLk;

fiyj;jpl;lj;Jf;Fupa xU fw;wy; tskhf ,t;thrpupau; topfhl;bfs; jahupf;fg;gLfpd;wd.

ghlf; Fwpf;Nfhs;fspd; xj;jjd;ikiaj; Njrpa kl;lj;jpy; NgZtJ mtrpakhFk;.

vdpDk;> Mrpupau; topfhl;bapw; jug;gl;Ls;s fw;wy; Kiwapay;fs; rw;NwDk; gprfhJ

mr;nrhl;lhfg; gad;gLj;Jtjw;Fupitad;W. ghlj;jpl;lj;jpd; Nju;r;rpfs;> Nju;r;rp

kl;lq;fis miltjw;fhfg; ghltplaq;fspd; %yk; fw;ww; NgWfis mz;kpg;gjw;fhff;

fw;wy; Kiwapay;fis Mf;fg+u;tkhdjhf khw;wpaikj;Jf; nfhs;tjw;fhd Rje;jpuk;

trjp nra;J nfhLg;NghUf;F cz;L vd;gjpy; Iakpy;iy. khztuJ milTr;

rjtPjj;ij caupa kl;lj;jpw;F ,l;Lr; nry;y cjTk; kw;Wk; mjw;fhd trjpfisr;

nra;J nfhLf;Fk; MrpupauJ tfpghfj;jpw;F ce;Jjyspg;gjw;fhfj; jahupf;fg;gl;Ls;s

Mrpupau; topfhl;bia Mrpupau;fs; kl;Lkd;wp khztUk; ngw;NwhUk; $lg;

gad;gLj;jyhk;. Fwpj;j ghlj;jpd; ghlE}Yf;Fj; Jizahf mikAk; xU rhjdkhd

,t;thrpupau; topfhl;b> kw;WnkhU ghlE}y; md;W vd;gij mwpe;J ghlE}y;>

Mrpupau; topfhl;b Mfpa ,uz;ilAk; Mrpupau;fs; gad;gLj;j Ntz;Lk;.

me;je;jg; ghlj;jpd; milT njhlu;gpy;> Njrpa epiyg; guPl;rfu;fshy; vjpu;ghu;f;fg;ngWk;

milTfis> khztu;fs; mile;Js;sduh vd;gJ gw;wpg; ghlepiwtpy; tFg;giwapy;

trjp nra;J nfhLg;gtu;fshy; kjpg;gplg; ngWjy; Ntz;Lk;. fspg;g+l;lj;jf;f nrOikahd

gz;ghl;ilf; fl;bnaOg;Gtjw;fhd xU fUtpahf ,t;thrpupau; topfhl;b mika

Ntz;Lnkdg; gpuhu;j;jpf;fpd;Nwd;.

rq;iff;Fupa fyhepjp khGy;nfhl Rkduj;d Njuu;

gPlhjpgjp> gpujpg; gzpg;ghsu; ehafk;

nkhopfs;> khDltpay; kw;Wk; r%f tpQ;Qhdq;fs; gPlk;

Njrpa fy;tp epWtfk;

v



tsg;gq;fspg;G / fiyj;jpl;lf; FO

topfhl;lYk; mDkjpAk; fy;tp rhu; mYty;fs; rig kw;Wk;

Njrpa fy;tp epWtfk;

,izg;ghsu;

v];.A.I.Nf. j. rpy;th tpupTiuahsu;

(r%f tpQ;Qhdj; Jiw> kfufk)

vOj;jhsu; FO (cs;thup)

v];.A.I.Nf.j. rpy;th tpupTiuahsu; (r%f tpQ;Qhdj;Jiw)

vOj;jhsu; FO (ntspthup)

tz. Nguhrpupau;. Nf. tpkyjk;k `pkp rpNu\;l Nguhrpupau;

(fsdp gy;fiyf;fofk;> fsdp)

Nguhrpupau;; Qhdjhr ngNuuh rpNu\;l Nguhrpupau;

(= Iatu;jdGu gy;fiyf;fofk;> = Iatu;jdGu)

Nguhrpupau;; gp.vk;. Ikh`pu; Nguhrpupau;

(Nguhjidg; gy;fiyf;fofk;> Nguhjid)

fyhepjp Nf. V. juq;f juzpj rpNu\;l tpupTiuahsu;

(fsdp gy;fiyf;fofk;> fsdp)

mUz ts;nghy rpNu\;l tpupTiuahsu;

(= Iatu;jdGu gy;fiyf;fofk;> = Iatu;jdGu)

v];.gP. r[d Iarq;f cjtp tpupTiuahsu;

(= Iatu;jdGu gy;fiyf;fofk;> = Iatu;jdGu)

gP.vk;. mkuNrd Mrpupa Nrit

(Gdpj kupahs; fd;dpau; klk;> khj;jiw)

v];.vd;. rhe;j Mrpupa Nrit

(rq;fkpj;jh kfspu; tpj;jpahyak;> fhyp)

yf;\;kp uzJq;f Mrpupa Nrit

(ujdhyq;fhu kfh tpj;jpahyak;> myt;t)

g;upjpkh nrdtpuj;d Mrpupa Nrit

(uptpre;j Njrpa ghlrhiy> c];]hgpba)

tre;j fUzhjpyf Mrpupa Nrit

(ju;kuh[ tpj;jpahyak;> fz;b)

Ihdf nfhbJtf;F Mrpupa Nrit

(k`kd;jpe;j gpupntzh> khj;jiw)

vd;. vy;. fpU\he;jp rkuehaf;f Mrpupa Nrit

(kypaNjt kfspu; tpj;jpahyak;> FUzhfy)

gP. v]; Nkh`d; Mrpupa Nrit

(`TNg jkpo; tpj;jpahyak;> f`tj;ij)

V.vk;. byhrpdp Mrpupa Nrit

(my; - m\;ug; kfh tpj;jpahyak;> khNghy)

X.gP.V.Xgehaf;f Mrpupa Nrit

(`f;ukhj;jpupa kfh tpj;jpahyak;> mj;JUfpupa)
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mwpKfk;mwpKfk;mwpKfk;mwpKfk;mwpKfk;

msitapaYk; tpQ;QhdKiwAk; vDk; ghlj;jpw;Fupa ,g;Gjpa ghlj;jpl;lk; 2017 njhlf;fk; 12k; juj;Jld; Muk;gkhf;fg;gLk;.

Njrpa nfhs;iffSf;F mikthf Nju;r;rpfis mbg;gilahff; nfhz;L jahupf;fg;gl;Ls;sJ.

msitapayhdJ gz;ila fhyk; Kjy; fPioj;Nja> Nkiyj;Nja ehfupfq;fspd; fw;iffspd; gpujhd xU mk;rkhf ,Ue;Js;sJ.

msitapaiyf; fw;gjd; gadhfr; rupahdJk; KiwikahdJkhd jUf;f uPjpahd Kbit mila cjTk;.  NkYk; xUtUf;F

msitapay; epahaq;fs; mD$ykhf cjTk;.  Vnddpy; vkJ rpe;jidfspy; Vw;gLk; jtWfs;> Nghypfis ,dq;fz;L nfhs;s

cjTk;.  MfNt msitapaypd; gad;ghl;L uPjpahd ngWkhdkhdJ ve;jnjhU Jiwf;Fk; kfj;jhdjhf cs;sJ. ,e;j Nehf;F

Kiwahd mwpitf; fl;likg;gjid Nehf;fkhf nfhz;Ls;sJ.

msitapay; kdpj rpe;jidapDila gFjpahfTk; ,ize;jjhfTk; cs;sJ.  ju;f;f uPjpahd mDkhdk; ,d;wp ,Ug;G rhj;jpakpy;iy.

ehk; Kiwahfr; rpe;jpf;ftpy;iy Mapd; cz;ikAk; rupahd jd;ikAk; vk;kpy; ,Ue;J tpyfpr; nry;Yk;.  ,aw;ifr; rl;lq;fis

tpsq;fpf; nfhs;tjw;Fk; gpuNahf mwpT kw;Wk; Ma;tpy; ,Ue;J jUf;fuPjpahd rpe;jid rhjfkhd tfpgq;fpid Mw;Wfpd;wJ.

19k; E}w;whz;L ,Wjp miug;gFjpia mile;j epiyapy; tpUj;jp mile;j ,j;Jiw njhopy; El;gg; ghlkhf khw;wkile;Js;sJ.

fzpdp top tpQ;Qhdk;> jfty; njhopy; El;gk;> nraw;if Ez;zwpit cUthf;fy; Nghd;w Jiwfspy; msitapaypd; nghUj;jg;ghLk;

gad;ghLk; ngUkstpy; fhzg;gLfpd;wJ.  mj;NjhL J}a tpQ;Qhd tsu;r;rpNahLk; rfy JiwfisAk; Nru;e;jNjhu; tpQ;Qhd

Kiwiag; gad;gLj;Jtjpy; ngUtpUg;Gf; fhl;b tUfpd;wJ.

tpQ;Qhd KiwikahdJ ca;j;jwp> njhFj;jwp Kiwfisg; gad;gLj;Jfpd;wJ.  Gjpa msitapaiyg; gad;gLj;jp tpQ;Qhd

Kiwapd; ,ay;Gfis ntspf;nfhzu;tjw;Fk; mjd; ika vz;zf;fUf;fis ,dq;fz;L nfhs;tjw;Fk; Kiwapay;  thjpfs;

Kaw;rpj;jdu;. msitapay; kw;Wk; tpQ;Qhd Kiw njhlu;ghd mwpT ,d;W rfy fw;iffSf;Fk; mtrpakhfpd;wJ.  Nkw;gb

Nghf;Ffs; njhlu;gpy; Kd;du; eilKiwapy; ,Ue;j msitapay; ghlj;jpYk; XusTf;Ff; ftdk; nrYj;jg;gLfpd;wJ.  ,g;ghlj;jpl;lj;ijj;

jahupf;Fk; NghJ mJ njhlu;ghff; $Ljyhd ftdk; nrYj;JtJ mtrpakhdjhf mike;jJ.

,g;ghlj;jpl;lj;jpd; Kjyhk; gFjp msitapaypd; fw;ifia ikakhf nfhz;lJ.  rpwg;ghf Ez; fzpjk;> vLg;G Ez; fzpjk;>

msthf;f Ez; fzpjk; Mfpatw;wpy; ftdk; nrYj;jg;gLfpd;wJ.  NkYk; cz;ik tpUl;r Kiw> jUf;fg; ghliyfs;> ,e;jpa
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msitapay;> fhu;Ndh glk; (Karnaugh Map) ,it Nghd;wtw;wpYk; ftdk; nrYj;jg;gLfpd;wJ.  NkYk; gFj;jwpTr; rpe;jidapd;

topNa rhjhuz nkhopapy; nghJthff; fhzg;gLk; jUf;fg; NghypfSk; rl;lj;Jiwapy; msitapaypd; jd;ik> epak tpQ;Qhdq;fspd;

jd;ik gw;wpa fw;ifAk; ,jpy; Nru;f;fg;gl;Ls;sd.

,g;ghlj;jpd; ,uz;lhk; gFjp tpQ;Qhd Kiwia ikakhff; nfhz;lJ.  ,J etPd tpQ;Qhdq;fspd; ,ay;G kw;Wk; mjNdhL

njhlu;ghd NtWgl;l ghu;itfis ikakhff; nfhz;lJ.  tpQ;Qhdj;jpw;Fk; r%fj;jpw;Fk; ,ilapyhd njhlu;Gk; ,g;gFjpapy;

cs;slf;fg;gl;Ls;sJ. Fwpg;ghf etPd g+Nfhs r%fk; vjpu;Nehf;Fk; #oy; kw;Wk; xOf;ftpay; rhu;e;j neUf;fbfshd fhuzpfis

tpQ;Qhdf; fz;Ndhl;lj;jpy; Nehf;Fk; tifapy; khztu;fisr; nray; Kiwapy; topg;gLj;Jtjpy; ,g;ghlj;jpl;lk; ftdk; nrYj;jpAs;sJ.
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Kd;DiuKd;DiuKd;DiuKd;DiuKd;Diu

,yq;ifapYs;s ghlrhiyfspd; ghlj;jpl;lq;fSf;F mika f.ngh.j. (c.j) tFg;GfSf;fhd ghlj;jpl;lk; jahupf;fg;gl;Ls;sJ.

Gjpa fy;tpr; rPu;j;jpUj;jj;jpw;F mika ,g;ghlj;jpl;lk; 2017 Mk; Mz;L Kjy; mKy;gLj;jg;gLk;.  f.ngh.j (c.j) tFg;Gf;fspy;

msitapaYk; tpQ;Qhd KiwAk; vDk; ghlj;jpd; fw;wy; fw;gpj;jy; nraw;ghl;by; <LgLk; Mrpupau;fSf;Fk; ,g;ghlj;ijf; fw;Fk;

khztu;fspdJ fUj;Jf;fSk; gFg;gha;tpd; mbg;gilapy; mq;fPfupf;fg;gl;L ,j;jpl;lk; jahupf;fg;gl;Ls;sJ.

ghlj;jpd; gpujhd Nju;r;rpfs; 18 fPo; (Nju;r;rp kl;lq;fspd;) mbg;gilapy; jahupf;fg;gl;Ls;sJ.  ,f;fw;;wy; - fw;gpj;jypd; Clhff;

fw;wy; NgWfis mile;J nfhs;tjid Nehf;fkhff; nfhz;L fw;wy; topfhl;bAk; Mrpupau; topfhl;bAk; 12> 13 Mfpa ,uz;L

juq;fSf;F mwpKfg;gLj;jj; jPu;khdpj;Js;Nshk;.

msitapaYk; tpQ;Qhd KiwAk; f.ngh.j. (c.j) guPl;irf;F Kfk; nfhLj;Jj; jFjpahf jukhd ngWNgWfisg; ngw;Wf;

nfhs;sTk;. g+uzj;Jtkhd ju;f;f mwpitg; ngw;W ew;gpuirahFtjw;Fk; ,g;ghlj;jpl;lk; cjTk; vd cWjp nfhs;Nthk;.

x
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Njrpa ,yf;Ffs;Njrpa ,yf;Ffs;Njrpa ,yf;Ffs;Njrpa ,yf;Ffs;Njrpa ,yf;Ffs;

Njrpa fy;tp KiwikahdJ jdpegu;f;Fk; r%fj;jpw;Fk; nghUj;jkhd ngUk;ghyhd Njrpa ,yf;Ffis miltjw;Fj; jdpegu;fSf;Fk;

FOtpdUf;Fk; cjtp nra;jy; Ntz;Lk;.

fle;j fhyq;fspy; ,yq;ifapd; ngUk;ghyhd fy;tp mwpf;iffSk; Mtzq;fSk; jdpegu; NjitfisAk; Njrpa NjitfisAk;

epiwT nra;tjw;fhf ,yf;Ffis epu;zapj;Js;sd.  rkfhy fy;tp mikg;GfspYk; nrad;KiwfspYk; ntspg;gilahff; fhzg;gLk;

gytPdq;fs; fhuzkhf epiyNgWila kdpj tpUj;jpapd; vz;zf;fUj; jpl;l tuk;gpDs; fy;tpapD}lhf milaf; $ba gpd;tUk;

,yf;Fj; njhFjpapid Njrpa fy;tp Mizf;FO ,dq;fz;Ls;sJ:

1. kdpj nfsutj;ijf; fz;zpag;gLj;jy; vDk; vz;zfUTf;Fs; Njrpag;gpizg;G> Njrpa KOik> Njrpa xw;Wik> ,zf;fk;>

rkhjhdk; vd;gtw;iw Nkk;gLj;jy; %yKk; ,yq;ifg; gd;ikr; r%fj;jpd; fyhrhu NtWghl;bid mq;fPfhpj;jy; %yKk;

Njrj;ijf; fl;b vOg;GjYk; ,yq;ifaH vDk; milahsj;ij Vw;gLj;jYk;.

2. khw;wKWk; cyfj;jpd; rthy;fSf;Fj; jf;fthW Kfq;nfhLj;jNyhL Njrpa ghuk;ghpaj;jpd; mjp rpwe;j mk;rq;fis

mq;fPfhpj;jYk; NgZjYk;.

3. kdpj chpikfSf;F kjpg;gspj;jy;> flikfs;> fl;Lg;ghLfs; gw;wpa tpopg;GzHT> xUtH kPJ xUtH nfhz;Ls;s Mo;e;j>

,ilawhj mf;fiwAzHT> vd;gtw;iw Nkk;gLj;Jk; r%f ePjpAk; [dehaf tho;f;ifKiw epakq;fSk; cs;slq;fpa

Rw;whliy cUthf;FjYk; Mjhpj;jYk;.

4. xUtuJ cs> cly; eyidAk; kdpj tpOkpaq;fSf;F kjpg;gspg;gij mbg;gilahff; nfhz;l epiyNgWila tho;f;iff;

Nfhyj;ijAk; Nkk;gLj;jy;.

5. ed;F xd;wpizf;fg;gl;l rkepiy MSikf;Fhpa Mf;f rpe;jid> jw;WzpG> Ma;e;J rpe;jpj;jy;> nghWg;G> tif$wy; kw;Wk;

cld;ghlhd mk;rq;fis tpUj;jp nra;jy;.

6. jdpeguJk; Njrj;jpdJk; tho;f;ifj; juj;ijg; Ngh\pf;ff; $baJk; ,yq;ifapd; nghUshjhu mgptpUj;jpf;Fg; gq;fspf;ff;

$baJkhd Mf;fg; gzpfSf;fhd fy;tpA+l;Ltjd; %yk; kdpjts mgptpUj;jpia Vw;gLj;jy;.

7. jdpegHfspd; khw;wj;jpw;F Vw;g ,zq;fp thoTk;> khw;wj;ij Kfhik nra;aTk;> jahHgLj;jTk;> tpiuthf khwptUk;

cyfpy; rpf;fyhdJk;> vjpHghuhjJkhd epiyikfisr; rkhspf;Fk; jifikia tpUj;jp nra;jy;.

8. ePjp> rkj;Jtk;> gu];gu khpahij vd;gtw;iw mbg;gilahff; nfhz;L rHtNjr rKjhaj;jpy; nfsutkhdNjhH ,lj;ijg;

ngWtjw;Fg; gq;fspf;ff; $ba kdg;ghq;FfisAk; jpwd;fisAk; tsHj;jy;.

(Njrpa fy;tp Mizf;FOtpd; mwpf;if - 2003)

x
ii



mbg;gilj; NjHr;rpfs;mbg;gilj; NjHr;rpfs;mbg;gilj; NjHr;rpfs;mbg;gilj; NjHr;rpfs;mbg;gilj; NjHr;rpfs;

fy;tpapD}lhf tpUj;jp nra;ag;gLk; gpd;tUk; mbg;gilj; Nju;r;rpfs; Nkw;Fwpj;j Njrpa ,yf;Ffis miltjw;F toptFf;Fk;.

1. njhlHghly; NjHr;rpfs;:

njhlu;ghly; gw;wpa Nju;r;rpfs; ehd;F Jizj; njhFjpfis mbg;gilahff; nfhz;lit. vOj;jwpT> vz;zwpT> rpj;jpu mwpT>

jfty; njhopy; El;gj; jifik.

vOj;jwpT: ftdkhfr; nrtpkLj;jy;> njspthfg; NgRjy;> fUj;jwpa thrpj;jy;> rupahfTk;> nrk;ikahfTk;

vOJjy;> gad;jUtifahd fUj;Jg; gupkhw;wk;

vz;zwpT: nghUs;> ,lk;> fhyk; vd;gtw;Wf;F vz;fisg; gad;gLj;jy;> vz;Zjy;> fzpj;jy;> xOq;F

Kiwahf msj;jy;

rpj;jpu mwpT: NfhL> cUtk; vd;gtw;wpd; fUkj;ij mwpjy;> tpguq;fs;> mwpTWj;jy;fs;> vz;zq;fs; Mfpatw;iw

NfhL> cUtk;> tu;zk; vd;gtw;why; ntspg;gLj;jYk; gjpT nra;jYk;

jfty; njhopy; El;gj; jifik:fzpdp mwpT> fw;wypy;> njhopy; Rw;whlypy;> nrhe;j tho;tpy; jfty; njhlu;ghly; njhopy;

El;gq;fisg; (ICT) gad;gLj;jy;.

2. MSik tpUj;jp njhlHghd NjHr;rpfs;:

- Mf;fk;> tpupe;j rpe;jid> jw;WzpG> jPu;khdk; vLj;jy;> gpur;rpid tpLtpj;jy;> EZf;fkhd kw;Wk; gFg;gha;Tr; rpe;jid>

mzpapduhfg; gzp nra;jy;> jdpahs; ,iltpidj; njhlu;Gfs;> fz;L gpbj;jYk; fz;lwpjYk; Kjyhd jpwikfs;.

- Neu;ik> rfpg;Gj;jd;ik> kdpj nfsutj;ijf; fz;zpag;gLj;jy; Mfpa tpOkpaq;fs;

- kd vOr;rpfs;> Ez;zwpT

3. #oy; njhlHghd NjHr;rpfs;:

,j;Nju;r;rpfs; #oNyhL njhlu;GWfpd;wd. r%fk;> capupay;> ngsjpfk;

r%fr; #oy;: Njrpa ghuk;gupak; gw;wpa tpopg;Gzu;T> gd;ikr; r%fj;jpd; mq;fj;jtu;fs; vd;w tifapy; njhlu;GWk;

Ez;Zzu;Tj; jpwd;fSk;> gfpu;e;jspf;fg;gLk; ePjp> r%fj; njhlu;Gfs;> jdpegu; elj;ijfs;> nghJthdJk;

rl;lG+u;tkhdJkhd rk;gpujhaq;fs;> cupikfs;> nghWg;Gf;fs;> flikfs;> flg;ghLfs; vd;gtw;wpy; mf;fiw

capupay; #oy;: thOk; cyF> kf;fs;> capupay;> #oy; njhFjp - kuq;fs;> fhLfs;> fly;> ePu;> tsp> capupd jhtuk;> tpyq;F>

kdpj tho;T

x
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ngsjpfr; #oy;: ,lk;> rf;jp> vupnghUs;> rlg;nghUs;> nghUs;fs; gw;wpAk; mit kdpj tho;f;if> czT> cil> ciwAs;>

Rfhjhuk;> nrsfupak;> Rthrk;> epj;jpiu> ,isg;ghWjy;> Xa;T> fopTfs;> capupd fopTg; nghUl;fs; Mfpatw;Wld;

nfhz;Ls;s njhlu;G gw;wpa tpopg;gzu;Tk;> Ez;Zzu;Tj; jpwd;fSk; fw;wYf;Fk; Ntiy nra;tjw;Fk;>

tho;tjw;Fk; fUtpfisAk; njhopDl;gq;fisAk; gad;gLj;Jk; jpwd;fSk; ,q;F cs;slf;fg;gl;Ls;sd.

4. Ntiy cyfj;jpw;F jahH nra;jy; njhlHghd NjHr;rpfs;:

mtu;fsJ rf;jpia cr;r epiyf;Ff; nfhz;L tUtjw;Fk; mtu;fsJ Mw;wiyg; Nghrpg;gjw;Fk; Ntz;ba njhopy;rhu;

jpwd;fs;.

nghUshjhu tpUj;jpf;Fg; gq;fspj;jy;>

mtu;fsJ njhopy; tpUg;GfisAk; csr;rhu;GfisAk; fz;lwpjy;>

mtu;fsJ Mw;wy;fSf;Fg; nghUj;jkhd Ntiyiaj; njupT nra;jy;>

gadspf;ff; $baJk; epiyNgWilaJkhd [PtNdhghaj;jpy; <Lgly;.

5. rkaKk; xOfyhWk; njhlHghd NjHr;rpfs;:

md;whl tho;f;ifapy; kpfg; nghUj;jkhdtw;iwj; njupT nra;aTk;> ehshe;j tho;f;ifapy; xOf;fnewp> mwnewp> rkanewp

njhlu;ghd elj;ijfisg; nghUj;jKw Nkw;nfhs;sTk; tpOkpaq;fisj; jd;kakhf;fpf; nfhs;sYk; cs;thq;fYk;

6. Xa;T Neuj;ijg; gad;gLj;jy;> tpisahl;L gw;wpa NjHr;rpfs;:

mofpaw; fiyfs;> ,yf;fpak;> tpisahl;L> nka;ty;Yeu; Nghl;bfs;> Xa;T Neug; nghOJNghf;Ffs; kw;Wk; tho;tpd; Mf;fG+u;tr;

nraw;ghLfs; %yk; ntspg;gLj;jg;gLk; ,d;g Efu;r;rp> kfpo;r;rp> kdntOr;rpfs; ,itNghd;w kdpj mDgtq;fs;

7. "fw;wYf;Ff; fw;wy;" njhlHghd NjHr;rpfs;:

tpiuthf khWfpd;w> rpf;fyhd xUtupy; xUtu; jq;fp epw;fpd;w cynfhd;wpy; xUtu; RahjPdkhff; fw;gjw;fhd typikaspj;jYk;

khw;wpaikf;Fk; nrad;Kiw Clhf khw;wj;jpw;Nfw;g ,aq;fTk; mjid Kfhik nra;aTk; Ntz;ba czu;itAk; ntw;wpiaAk;

ngwr; nra;jy;.

(Njrpa fy;tp Mizf;FOtpd; mwpf;if - 2003)

x
iv



ghl ,yf;Ffs;ghl ,yf;Ffs;ghl ,yf;Ffs;ghl ,yf;Ffs;ghl ,yf;Ffs;

1. rupahd epahapj;jy; jpwid tpUj;jp nra;jy;

2. rpe;jidapy; Vw;gLfpd;w jUf;fg; Nghypfis NtWgLj;jp ,dq; fhZjy;

3. rupahdJk; KiwahdJkhd jUf;f KbTfis miljy;

4. ,aw;if tpjpfisr; rpwg;ghfg; Gupe;J nfhs;sy;

5. vt;thW rpe;jpf;fpd;whd; vd;gjy;yhky; vt;thW rpe;jpf;f Ntz;Lk; vd;w mwpitg; ngWjy;

6. tprhuiz> gFg;gha;T> tpku;rdk; kw;Wk; gilg;Gf;F mtrpakhd jUf;f uPjpahd rpe;jidia tpUj;jp nra;jy;

7. ghlg;gug;gpw;fhd cs;slf;fj;ijf; fz;lwpjYk; tpQ;Qhd uPjpahd Neu;Tfis tpsf;FtijAk; miltu;.

8. njupe;jjpy; ,Ue;J njupahj Kbitg; ngWtjw;Fj; njspthd kdtbtj;jpw;Fk; Md Mw;wiyg; ngwy;

9. ,yf;fz uPjpahd tpjpfisg; Gupe;J nfhs;tjw;F kl;Lkd;wp mu;j;jKs;s ntspg;gLj;jYf;Fk; tpjpfspd; ju;f;f uPjpahd

ntspg;gLj;jy;fSf;Fk; ,J Kf;fpak; ngWjy;.

10. rpf;fy;fisAk; gpur;rpidfisAk; jPu;g;gjw;Fr; rupahd KbTfis miljy;

11. njhopy; El;gk; kw;Wk; tpQ;Qhdj;jpd; Njhw;wk; msitapay; mbg;gilapy; cs;sJ vd;w cz;ikiag; Gupe;J nfhs;sy;.

12. xOf;fj; jPu;khdq;fSk; rl;lj;jpw;Fupa ajhu;;;j;jkhd mZFKiwfSk; msitapaypd; mbg;gilapNyNa tbtikf;fg;gLfpd;wJ

vd;gij mwpjy;

x
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ghlj;jpl;lj;ij ghlrhiyj; jtizfSf;fika tFj;Jf; nfhs;tjw;fhd cj;Njr jpl;lk;ghlj;jpl;lj;ij ghlrhiyj; jtizfSf;fika tFj;Jf; nfhs;tjw;fhd cj;Njr jpl;lk;ghlj;jpl;lj;ij ghlrhiyj; jtizfSf;fika tFj;Jf; nfhs;tjw;fhd cj;Njr jpl;lk;ghlj;jpl;lj;ij ghlrhiyj; jtizfSf;fika tFj;Jf; nfhs;tjw;fhd cj;Njr jpl;lk;ghlj;jpl;lj;ij ghlrhiyj; jtizfSf;fika tFj;Jf; nfhs;tjw;fhd cj;Njr jpl;lk;

jtizjtizjtizjtizjtiz

I

II

III

I

II

III

juk;juk;juk;juk;juk;

1 21 21 21212

1313131313

Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;

1.1,  1.2,  1.3,  2.1,  2.2, 2.3, 3.1,  3.2,  10.1

4.1,  4.2, 5.1,  10.2,  11.1,  11.2, 11.3

5.2, 5.3, 5.4, 5.5, 5.6, 12.1

6.1, 6.2, 6.3, 6.4, 7.1, 7.2, 12.2

13.1,  13.2, 13.3, 14.1, 15.1, 15.2, 15.3, 15.4, 15.5, 15.6,

17.1, 17.2, 17.3

8.1, 8.2, 8.3, 9.1, 9.2, 9.3, 16.1, 16.2, 18.1, 18.2

ghlNtisghlNtisghlNtisghlNtisghlNtis

100

100

100

100

110

100
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ghlghlghlghlghl

NtisfsNtisfsNtisfsNtisfsNtisfs;
Nju;r ;rpNju;r ;rpNju;r ;rpNju;r ;rpNju;r ;rp Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk; ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk; fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;

1.0 mwpe;j tplaq;fspd;

mbg;gilapy; mwpahj

tplak; njhlh;gpyhd

Kbtpidg; ngw;Wf;

nfhs;tjw;fhd

Mw;wiy

ntspf;fhl;Lthh;.

1.1 msitapay;

njhlh;ghd gy;NtW

tiutpyf;fzq;fis

tpsf;Fthh;.

1.2 msitapaypw;Fk;

Vida ghlj;Jiw

fSf;F kpilNaahd

njhlh; gpid

tpsf;Fthh;.

• msitapaypd; ,ay;Gk;

mjd; ghlg; gug;Gk;.

• msitapay; njhlh;ghd

tiutpyf;fzq;fs;

• msitapaypd; tuyhW

• Nkw;fj;Nja tuyhW

• fPioj;Nja tuyhW

• msitapaypw;Fk; Vida

ghlj;JiwfSf;FkpilNaahd

njhlh;G:

• msitapaYk; nka;ap

aYk;

• msitapaYk; J}a

fzpjKk;

• msitapaYk;

cstpaYk;

• msitapaYk; rl;lKk;

• msitapaYk; fzpdp

tpQ;QhdKk;

;

10
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• msitapay;

tiutpyf;fzq;fspd;

mu;j;jq;fspd; gb ghlj;jpd;

,ay;igf; Fwpg;gpLthu;.

• msitapaypd; tuyhw;W

tsu;r;rpiaf; fhyuPjpahf

tpgupg;ghu.;

• fPioj;Nja kw;Wk;

Nkw;fj;Njaj;jpy; ,lk;ngw;w

msitapay; tsu;r;rp

Kiwia xg;gpLtu;.

• msitapaYf;Fk; Vida

ghlj;JiwfSf;Fkpilapyhd

njhlu;igg; gFg;gha;T

nra;thu;.

• Vida

ghlj;JiwfSf;Fupa

msitapaypd;

eilKiwg; gad;ghl;il

kjpg;gpLthu;.

juk; 12
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ghlghlghlghlghl

NtisfsNtisfsNtisfsNtisfsNtisfs;
Nju;r ;rpNju;r ;rpNju;r ;rpNju;r ;rpNju;r ;rp Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk; ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk; fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;

• msitapaypd; eilKiwg;

gad;ghL:

• mwpit xOq;FgLj;

Jtjd; Xh;

mbg;gilahf

• gpur;rpid jPu;g;gjw;fhd

ju;f;f uPjpahd

rpe;jidahf

• ju;f;f rpe;jid MSik

mstPl;Lf;fhf

• ju;f;f rpe;jid etPd

njhopEl;g rpe;jidf;F

mbg;gilahf

04• ehshe;j tho;f;ifapy;

msitapaypd; gpuNahfg;

gad;ghl;il kjpg;gpLthu;.

• Ma;Tfspy; msitapay;

uPjpahd rpe;jid vt;thW

gad;gLj;jg;gl;Ls;sJ

vd;gijg; gFg;gha;T

nra;thu;.

• ju;f;f uPjpahd rpe;jidapd;

mbg;gilapy; fzpdpapd;

nraw;ghl;il kjpg;gpLthu;.

1.3 msitapaypd;

gpuNahf uPjpahdg;

ngWkhdq;fisg;

gFg;gha;T nra;thH.
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ghlghlghlghlghl

NtisfsNtisfsNtisfsNtisfsNtisfs;
Nju;r ;rpNju;r ;rpNju;r ;rpNju;r ;rpNju;r ;rp Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk; ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk; fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;

10• nkhopapd; rupahd

gad;ghl;ilf; $Wthu;.

• tha;g;igAk;

cz;ikiaAk;

NtWgLj;jpf; fhl;Lthu;.

• gjq;fspd; ju;f;f uPjpahd

mu;j;jj;jpidg; gFg;gha;T

nra;thu;.

• ju;f;f uPjpahd njhlu;gpd;

mbg;gilapy; gjq;fis

tifg;gLj;Jthu;.

• thjq;fspy;

gjq;fspDila

gad;ghl;bd;

Kf;fpaj;Jtj;ij

kjpg;gpLthu;.

2.0 gFg;gha;tpd; gy;NtW

Kiwfspd; %yk;

nrk;ikahd gy;tifj;

ju;f;fj;jpd;

mh;j;jj;jpid

vLj;Jf;fhl;Lthh;.

2.1 gjq;fSf;fpilap

yhd jh;f;f uPjpahd

njhlh;gpid

cUthf;Fk;

Kiwgw;wpg; gFg;

gha;thu;.

• xOq;fikf;fg;gl;lxOq;fikf;fg;gl;lxOq;fikf;fg;gl;lxOq;fikf;fg;gl;lxOq;fikf;fg;gl;l

nkhopapd; gz;Gfs;.nkhopapd; gz;Gfs;.nkhopapd; gz;Gfs;.nkhopapd; gz;Gfs;.nkhopapd; gz;Gfs;.

• ju;f;f uPjpahd

nkhopapd; gz;Gfs;

• cz;ikAk; tha;g;Gk;

• gjq;fs; kw;Wk;

vLg;Gf;fs; gw;wpanjhU

mwpKfk;;.

• gjq;fspd; tiffs;gjq;fspd; tiffs;gjq;fspd; tiffs;gjq;fspd; tiffs;gjq;fspd; tiffs;

• fUj;Jf; Fwpg;G mfyf;

Fwpg;G milg;gilapy;

gz;Gg; gjKk; nghUl;

gjKk;

• jdpg; nghUl;gjk;>

nghJg; gjk;> rKjhag;

gjk; kw;Wk; mjd;

gpupTfs;

• tpjpg;gjk; - kiwg;gjk;>

Fiwg;gjk;

• vjph;kiwg;gjk; -

kWjiyg;gjk;

• jd;dpiyg;gjk; -

rhh;Gg;gjk;
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• NtWgl;l rpe;jid

tpjpfis

ml;ltizg;gLj;Jthu;.

• rpe;jid tpjpfSf;Fk;

tpQ;Qhd tpjpfSf;Fk;

,ilapyhd NtWghl;il

,dq;fhz;ghu;.

• kuG uPjpahd tpjpfs;

kw;Wk; Nghjpa epaha

tpjpfis NtWgLj;Jthu;.

• tha;g;ghd rpe;jidf;fhd

mbg;gil tpjpfspd;

Kf;fpaj;Jtj;ijj;

jPu;khdpg;ghu;.

• gjq;fSf;fpilapyhd jUf;f

njhlu;Gfspd; tifaPL

• rkr;rPUs;s njhlh;G

• rkr;rPuw;w njhlh;G

• fle;NjF njhlh;G

• fle;Njfhj; njhlh;G

(fle;NjF kw;Wk;

fle;Njfhj; njhlu;gpidg;

ghFghl;Lld;)

• rpe;jid tpjpfs;rpe;jid tpjpfs;rpe;jid tpjpfs;rpe;jid tpjpfs;rpe;jid tpjpfs;

• rpe;jid tpjpfspd;rpe;jid tpjpfspd;rpe;jid tpjpfspd;rpe;jid tpjpfspd;rpe;jid tpjpfspd;

nghJthd gz;Gfs;nghJthd gz;Gfs;nghJthd gz;Gfs;nghJthd gz;Gfs;nghJthd gz;Gfs;

• xUik tpjp

• Kuzhik tpjp

• tpyf;fpa eLg;gj tpjp

• NkyjpfNkyjpfNkyjpfNkyjpfNkyjpf

rpe;jidtpjpfs;rpe;jidtpjpfs;rpe;jidtpjpfs;rpe;jidtpjpfs;rpe;jidtpjpfs;

• Nghjpa epahatpjp

• ,ul;ilkWg;G tpjp

2.2  rpe;jid tpjpfis

eilKiw uPjpahfg;

gpuNahfpg;ghu;.
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• xU thf;fpaj;jpw;Fk;

vLg;Gf;Fk; ,ilapyhd

NtWghl;il ,dq;

fhz;ghu;.

• vLg;Gf;fspd; tifaPl;il

mwpe;J nfhs;Sk;

Mw;wiy ntspf;fhl;Lthu;.

• vLg;Gf;fspd; mbg;gilapy;

gjq;fspd; tpahg;jpiag;

gpuNahfpg;ghu;.

• thf;fpaq;fis mWjp

vLg;G tbtkhf;Fthu;.

• tpj;jpahrkhd

vLg;Gf;fspd; ju;f;fuPjpahd

,ay;Gfis kjpg;gpLthu;.

152.3 vLg;G tiffis

,dq;fz;L

mtw;iwg;

gad;gLj;Jthh;.

• vLg;Gf;fs;

• thf;fpaq;fSk;

vLg;Gf;fSk; (xU tpghpg;G

thf;fpaj;jpd;; gz;Gfs;)

• thf;fpankhd;W vLg;ghf

miktjw;fhd

epge;jidfs;

• vLg;Gfspd; tiffs;vLg;Gfspd; tiffs;vLg;Gfspd; tiffs;vLg;Gfspd; tiffs;vLg;Gfspd; tiffs;

• vspa vLg ;Gk ; $l ;L

vLg;Gk;

• gFg;ngLg;Gk; njhFg;

ngLg;Gk;

• Kg;gpupTj; jpl;lk; :-

(mWjp vLg;G> cwo;T

vLg;G> epge;jid vLg;G)

• msT> gz;G mbg;gil

apyhd ehw;gpupTj; jpl;lk;;

(epiw tpjp> epiw kiw>

Fiw tpjp> Fiw kiw)

vLg ; Gf ; fs ;  kw ;Wk ;

gjq;fspd; tpahg;jp

• Vida vLg;G tiffs;

• jdp vLg;G> gpwpnjhop

vLg;G> jtph;g;G vLg;G>

,Ug;Gthj vLg;G
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• mDkhdq;fspd; gpujhd

tbtq;fis

ml;ltizg;gLj;Jthu;.

• xU Nrhb vLg;Gf;fspd;

cz;ik> ngha;> jPu;khdpf;f

KbahJ vd;gjid ,dq;

fhz;ghu;.

• vLg;G Kuz;ghLfSf;Fk;

ntspg;NgWfSf;Fk; ,ilap

yhd NtWghl;il vLj;Jf;

fhl;Lthu;.

• kWkhw;w mDkhd tpjpfs;

njhlu;gpy; Vw;gLk; Nghyp

fisg; gw;wp tpgupg;ghu;.

• tha;g ;ghd thjq;fisf;

fl;likg;gjpy; NtWghlhd

mDkhdq;fspd; mD$yq;

fis kjpg;gpLthu;.

153.0 ghuk;gupa

msitapaypd;

tha;g;gpd; jd;ik

njhlu;gpyhd Kbtpid

cld; kw;Wk; Clf

mDkhdj;jpd; topNa

ngw;Wf;nfhs;thh;.

3.1 ehshe;j tho;f;ifapy;

cld; mDkhdj;ijg;

gpuNahf uPjpapy; vt;thW

gad;gLj;jyhk; vd;gij

tpgupg;ghu;.

• ghuk;gupaghuk;gupaghuk;gupaghuk;gupaghuk;gupa

mmmmmsitapaypy;sitapaypy;sitapaypy;sitapaypy;sitapaypy;
mDkhdk;mDkhdk;mDkhdk;mDkhdk;mDkhdk;

• cld; mDkhdk;
• vLg;G Kuz;ghL
• Kuz;ghl;Lr; rJuk;:-

(kWjiy> cg kWjiy>
topg;Ngw;Wj; njhlHG (fPo;
j pir)> (Nky; jpir)
vjpHkiw)

• vLg;G Kuz;ghl;Lr;
rJuj;ij
mbg;gilahff; nfhz;l
mDkhdq;fspd; tha;g;G

• ntspg;NgW mDkhdk;ntspg;NgW mDkhdk;ntspg;NgW mDkhdk;ntspg;NgW mDkhdk;ntspg;NgW mDkhdk;
• kWkhw;wk;
• vjph;khw;wk;
• kWkhw;w vjph;khw;wk;
• vjph;itf;if
• kWkhw;w vjph;itf;if
• Neh;khw;wk;
• kWkhw;w Neh;khw;wk;
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• ju;f;f uPjpahd

mDkhdq;fspy; ,Ue;J

ngwg;gLk; mwpit

tpsf;Fthu;.

• mDkhdq;fspd; gy ;NtW

tbtq;fis tpgupg;ghu;.

• thjj;jpd; cila

cs;slf;fj;jpw;Fk; ju;f;f

tbtj;jpw;Fk; ,ilapyhd

NtWghl;ilf; $Wthu;.

• jug;gl;l nkhop uPjpahd

$w;Wf;fis xOq;fhd

epahaj;njhil

tbtj;jpw;F khw;Wthu;.

• epahaj;njhil tpjpfspd;

mbg;gilapy; thjq;fspd;

tha;g;gpidj; jPu;khdpg;ghu;.

• epahaj; njhilfspd;

tpjpfisf; nfhz;L Fiw

epahaj; njhilapy;

Fiwe;Js;s vLg;igj;;

jPu;khdpg;ghu;.

103.2 ghuk;gupa

msitapaypy; thjq;

fspd; tbtikg;ig

cUthf;Fthu;.

• Clf mDkhdk;Clf mDkhdk;Clf mDkhdk;Clf mDkhdk;Clf mDkhdk;
(epahaj; njhil)(epahaj; njhil)(epahaj; njhil)(epahaj; njhil)(epahaj; njhil)

• epahaj; njhilapd;
gz;Gfs;
• vL$w;Wfspd; topNa

Kbnthd;wpw;F te;jil
jy;.

• epahaj; njhilapy; gad;
gLj;jg;gLk; %d;W tifg;
gjq;fs; kw;Wk; vLg;Gf;fs;
gw;wpa mwpitg; ngWjy;
• J}a epahaj;njhil

(mWjp> epge;jid>
cwo;T)

• fyg;G epahaj;njhil
Ak; mjd; tha;g;ghd
tbtq;fSk; (epge;jid>
cwo;T> ,Ujiyf;
Nfhs;)

• epahaj;njhilapd;
gpujhd tpjpfSk;
tha;g;gpd; jd;ikAk;

• epahaj; njhilapd;
fpis tpjpfs;

• epahaj; njhilapd;
gpujhd tpjpfSf;Fk;
fpis tpjpfSf;F
kpilapyhd njhlh;ig
NtWgLj;jpf; fhl;ly;

• epahaj;njhil
cUf;fSk; tha;g;ghd
gpufhuq;fSk;.
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• Fiw epahaj; njhilAk;

epahakhiyAk;

• epahaj; njhil

thjq;fspd;

tiuaiwfSk;

gyaPdq;fSk;

• ,e;jpa msitapy;

kw;Wk; mup];Nlhl;bypa

msitapy; xg;gha;T

(,e;jpa msitapaiy

mbg;gilahff; nfhz;L)
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• njhilf; Nfhl;ghl;bd;

,ay;Gfis tpsq;fpf;

nfhs;thH.

• fzpjtpay; uPjpahd

vz;zf;fUf;fSld;

njhlHGgLj;jp

njhilf;Nfhl;ghl;L

vz;zf;fUf;fis

tpsf;FthH.

104.0 etPd tFg;G

msitapaiyf;

fw;Wf;nfhs;tJld;

mjd; ju;f;fuPjpahd

gpuNahfj;Jf;Fk;

Kay;thu;.

4.1 tFg;G msitapaypd;

mbg;gil

vz;zf;fUf;fis

tpgupg;ghu;.

(njhilf;Nfhl;ghL)

• njhilf; Nfhl;ghL

njhlh;ghd mwpKfk;.

• xa;yhpd; (Euler) tiu

glKk; ntd;dpd; (Ven)

tiuglk; etPd

tpsf;fq;fSld;

gFg;gha;jy;

• njhilf; Nfhl;ghl;bd;

gpujhd vz;zf;fUf;fs;

mwpKfk;

(ciuahly; cyF tFg;G>

epug;gp tFg;G

ntw;W tFg;G

njhilg;gpupT

rktYj; njhil

,ilntl;L tFg;G>

xd;wpg;G tFg;G

,izah tFg;G)
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• ntz;tiuglq;fspd;

topNa gy;NtW tif

vLg;Gf;fisg;

gpujpepjpj;Jtg;gLj;JthH.

• nkhopeilapy;

milag;ngw;Ws;s

thjq;fspYs;s tFg;Gg;

gjq;fis milahsk;

fz;L FwpaPl;L tbt

#j;jpuq;fis

cUthf;FthH.

• ntd; tiuglj;jpd; topNa

thjnkhd;wpd; tha;g;gpd;

jd;ikapid epHzapj;Jf;

nfhs;thH.

104.2 vLg;Gf;fisAk;

thjq;fisAk; ntd;

tiuglq;fspy;

fhl;Lthu;.

•   gy;NtW tif

vLg;Gf;fspw;fhd

ntd;tiuglq;fs;

   1. epiw vLg;G

   2. Fiw vLg;G

   3. jdp vLg;G

   4. gpwpnjhop vLg;G

   5. jtpHg;G vLg;G

   6. ,ul;il epge;jid

vLg;G

   7. Gw eil vLg;G

•   rhjhuz nkhopapy; jug;gl;

Ls;s thjq;fis tFg;G

msitapaYf;Nfw;w

tifapy; FwpaPl;lhf;fk;

nra;J mjd; tha;g;gpd;

jd;ikapid ntd; tiu

glj;jpd; topNa

jPu;khdpg;ghu;.
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• vLg;G Ez;fzpj mbg;gil

vz;zf;fUf;fs;

njhlHghfg; NghJkhdjhd

mwptpidg; ngw;Wf;

nfhs;thH.

• vspa - $l;L vLg;Gf;fspd;

jHf;f ,ay;gpid

,dq;fz;L nfhs;thH.

• ew;#j;jpuj;jpid

milahsk; fz;L

nfhs;sf;$ba kw;Wk;

mtw;iw tbtikf;ff;

$ba Mw;wiyg;

ngw;Wf;nfhs;thH.

• nkhopeil thf;fpq;fisf;

FwPaPl;L tbt

thf;fpaq;fshf

nkhopngaHg;gjw;Fk;>

FwpaPl;L tbt

thf;fpaq;fis nkhopeil

thf;fpaq;fshf

ngaHg;gjw;Fkhd nkhop

Mw;wiyg; ngw;Wf;

nfhs;thH.

205.0 ca;j;jwp xOq;F

Kiwapd; tbt

gz;Gfspd; topNa

thjq;fspd; tha;g;gpidj;

jPh;khdpg;ghh;.

5.1  nkhop eil

thf;fpaq;fisf;

FwpaPl;L

thf;fpaq;fshfTk;

FwpaPl;L

thf;fpaq;fis nkhop

eil rhh;e;j

thf;fpaq;fshfTk;

khw;Wthh;.

•   etPd msitapaypd;etPd msitapaypd;etPd msitapaypd;etPd msitapaypd;etPd msitapaypd;

,ay;Gk; Nehf;fKk;,ay;Gk; Nehf;fKk;,ay;Gk; Nehf;fKk;,ay;Gk; Nehf;fKk;,ay;Gk; Nehf;fKk;

• vLg;G Ez;fzpjk; Xh; -vLg;G Ez;fzpjk; Xh; -vLg;G Ez;fzpjk; Xh; -vLg;G Ez;fzpjk; Xh; -vLg;G Ez;fzpjk; Xh; -

mwpKfk;mwpKfk;mwpKfk;mwpKfk;mwpKfk;

•   ca;j;jwp Kiwfs;

• vspa thf;fpak;

• ew;#j;jpuq;fs;

• nkhop ngah;g;Gnkhop ngah;g;Gnkhop ngah;g;Gnkhop ngah;g;Gnkhop ngah;g;G

(nkhop eil

thf;fpaq;fisf; FwpaPl;L

thf;fpaq;fshfTk;>

FwpaPl;L thf;fpaq;fis

nkhop eil

thf;fpaq;fshfTk;

khw;wpaikf;Fk; nraw;ghL)
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• khwpypfspd; mHj;jj;Jld;

njhlHGgl;l tifapy;

cz;ikg; ngWkjpfis

tpsq;fpf; nfhs;thH.

• ntt;NtW FwpaPl;Lr;

#j;jpu tbtq;fis xg;gPL

nra;af;$ba Mw;wiyg;

ngw;W nfhs;thH.

• jHf;fuPjpahf xd;Wf;nfhd;W

rkkhd> Kuzhd

,ay;gpidf; nfhz;l

FwpaPl;Lr; #j;jpuq;fis

cz;ik ml;ltiz

cjtpAld; ,dq;fhz;ghu;.

• cz;ik ml;ltizapd;

topNa Nrhbr;

#j;jpuq;fspd; jHf;fuPjpahd

rkd; Kuz; vDk;

jd;ikfis ep&gpj;Jf;

fhl;LthH.

205.2 cz;ik ml;ltiz

Neu; KiwapidAk;

Neuy; KiwapidAk;

gad;gLj;jp

thjnkhd;wpd;

tha;g;gpd;

jd;ikapidj;

Jzpthh;.

• vLg;G Ez;fzpjj;jpy;

cz;ik ml;ltiz Kiw

mwpKfk;

• khwpypfSf;fhd cz;ikg;

ngWkhdq;fs; mbg;gil -

(kWg;G> cl;fpil>

,izg;G> cwo;T> ,ul;il

epge;jid khwpypfspd;

ngWkhdq;fs;)

• FwpaPl;Lr; Nrhbr;

#j;jpuq;fs; jh;f;f uPjpahf

rkkhdit> Kuzhdit>

rkDky;y> KuZky;y

vd;gjidj; jPHkhdpj;jy;.

• FwpaPl;Lr; #j;jpuq;fs;

$wpaJ$wyh> Kuzhdjh

Kuz;typjh vd;gjidj;

jPHkhdpf;Fk; epiy.

• cz;ik ml;ltizapidg;

gad;gLj;jhky; FwpaPl;Lr;c

#j;jpunkhd;wpd; cz;ikg;

ngWkhdj;ijj; jPh;khdpj;jy;.
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• FwpaPl;L thjk; xd;wpw;Fr;

rkdhd / Kuzhd

FwpaPl;bid cUthf;Fthu;.

• Nrhbr; #j;jpuq;fspd;

cz;ikg; ngWkjpapid

,U ghy; epge;jid

khwpypAld; njhlHGgLj;jp

mit $wpaJ $wyh>

Kuz;typjh my;yJ

Kuzhdjh vd;gjidj;

jHf;f uPjpahf vLj;Jf;

fhl;LtH.

• ntt;NtW tifahd

ep&gz Kiwfis mwpe;J

nfhs;thH.

• cz;ik mlltiz Neu;

kw;Wk; Neuy; Kiw %yk;

thjq;fspd; tha;g;gpid

ep&gpg;ghu;.

15
5.3 cz;ik ml;ltiz

iag; gad;gLj;jp

thjj;jpd;; tha;g;

gpidj; njspthf

tpsf;Fthu;.

• thjk; xd;wpd; tha;g;gpd;

jd;ikapidj; jPu;khdp

f;Fk; Kiwfs;:

i. Neu;Kiw

ii. Neuy; Kiw
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NtisfsNtisfsNtisfsNtisfsNtisfs;
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10• cz;ik tpUl;r Kiw

ep&gz tpjpfspd; ,U

gpujhd gFjpfisAk; fye;

JiuahLthu;.

• cz;ik tpUl;r tpjpfis

thjnkhd;wpd; tha;g;gpid

epHzapg;gjw;fhf

gpuNahfpj;Jf; nfhs;thH.

• cz;ik tpUl;r Kiwapd;

topNa gy;NtW FwpaPl;Lr;

#j;jpuq;fisg; gFg;gha;T

nra;J nfhs;thH. (jpwe;j>

%ba epiy)

• vLg;G Ez;fzpjj;jpy;

cz;ik tpUl;r Kiwapd;

gad;ghl;bid kjpg;gpl;Lf;

nfhs;thH.

• vL$w;wpd; topNa Kbtpyp

vt;thW epUgpg;gJ

vd;gjid milahsk;

fz;L nfhs;thu;.

5.4 FwpaPl;L tbt thj

nkhd;wpw;fhd cz;ik

tpUl;rj;jpidf; fl;b

naOg;Gthu;.

• cz;ik tpUl;r Kiw

mwpKfk;

• cz;ik tpUl;r Kiwapd;

nghJthd tpjpfs;

(fpisahf;f tpjpfs;>

tupirahf;f tpjpfs;)

• FwpaPl;Lr; #j;jpuq;fspd;

mikg;ig cz;ik tpUl;r

Kiwapy; fhl;Lthu;.

• jpwe;j> %ba tpUl;r Kiw

• tha;g;G> tha;g;gw;w jd;ik

• FwpaPl;Lr; #j;jpuq;fs;

$wpaJ $wy; Kuz;

my;yJ guhjPd cz;ik

vd;gij cz;ik tpUl;r

Kiw %yk; jPu;khdpj;jy;

• Nrhbf; FwpaPl;Lj; ju;f;f

#j;jpuq;fs; uPjpahfr; rkd;>

Kuz; my;yJ $wpaJ

$wy; vdj; jPu;khdpj;jy;
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NtisfsNtisfsNtisfsNtisfsNtisfs;
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• thjq;fspd; tha;g;gpidj;

jPu;khdpg;gjw;F cz;ik

tpUl;r Kiwfspd;

tpjpfisg; gad;gLj;Jthu;.

• cz;ik tpUl;r Kiwahy;

Njw;wq;fis ep&gpg;ghu;.

• ngWif Kiwapd; gpujhd

ep&gz tpjpfisj;

jPHkhdpj;J nfhs;thH

• thjnkhd;wpd; Kbtpid

mjd; vL$w;Wf;fs; kw;Wk;

mDkhd tpjpfSf;F Vw;gj;

jPu;khdpg;ghu;.

• Njw;wq;fis epWtpf;

fhl;Lthu;.

• Njw;wq;fspd; gad;ghl;il

kjpg;gpLthu;.

• cz;ik tpUl;r

Kiwapdhy; thjk; xd;wpd;

tha;g;G / tha;g;gpd;ikiaj;

jPu;khdpj;jy;

• cz;ik tpUl;r Kiw

apdhy; Njw;wq;fis ep&gp

j;jy;

• vLg;G Ez;fzpjj;jpd;

ngWif Kiw

• ngWif tpjpfs;

• Neu;> Neuy;> epge;jid ngW

if Kiwf@lhf

thjq;fspd; tha;g;gpidj;

Jzpjy;

• Jzg; ngWif

• Njw;wq;fspd; mwpKfKk;

mtw;wpd; ep&gzKk;

5.5 cz;ik tpUl;r

Kiw %yk; thjq;

fspd; tha;g;gpidj;

jPu;khdpg;ghu;

5.6 thjq;fspd;

tha;g;gpidj;

jPu;khdpg;gjw;Fk;

Njw;wq;fis

epWTtjw;Fk;

ngWif tpjpfisg;

gad;gLj;Jthu;.

10

25
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NtisfsNtisfsNtisfsNtisfsNtisfs;
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• tuyhw;W uPjpahf

tpQ;Qhdj;jpd; tsu;r;rpg;

Nghf;ifg; gy;NtW fhyg;

gFjpapD}lhff; Fwpj;Jf;

fhl;Lthu;.

• tpQ;Qhdj;jpd; gy;NtW

gFg;gha;Tfs; Fwpj;Jj;

jfty; Nrfupg;ghu;.

• tpQ;Qhdq;fis

tifg;gLj;Jthu;.

• tpQ;Qhdq;fSf;F

,ilapyhd NtWghl;il

tpsf;Fthu;.

• gy;NtW tpQ;Qhd

tiffSf;fpilNa

fhzg;gLk; mbg;gilg;

gz;Gfis tpgupg;ghu;.

• tpQ;Qhdq;fSf;F

,ilapyhd  njhlu;Gfis

kjpg;gpLthu;.

• tpQ;Qhdq;fSf;fpilapyhd

xw;Wikia nkr;Rthu;.

10

10

10. tpQ;Qhdj;jpd; tuyhw

;wpid Ma;T uPjpahff;

fw;ghu;.

10.1 “tpQ;Qhdk;” vDk;

vz;zf;fUit

tiutpyf;fzg;gLj;Jthh;.

10.2tpQ;Qhdj;jpd; jd;ik>

mjd; gy;NtW

tifg;gLj;JjiyAk;

gpuNahfpj;Jf;

nfhs;thu;.

• tpQ;Qhdk ;- mwpKfk;

• tpQ;Qhdj;jpw;Fk;

tpQ;Qhdky;yhj

tw;wpw;Fkpilapyhd

NtWghL (fhHs; nghg;ghpd;

ngha;g;gpj;jy; jj;Jtj;jpd;

mbg;gilapy;)

• gFj;jwpT kw;Wk; Gyf;fhl;rp

mwpit mbg;gilahff;

nfhz;lJ tpQ;QhdkhFk;

• tpQ;Qhdj;jpd; gpupTfs;

− mDgt tpQ;Qhdk;> mD

gtkpy; tpQ;Qhdk;

− J}a tpQ;Qhdk; / gpuNahf

tpQ;Qhdk;

− ,aw;if tpQ;Qhdk; / r%f

tpQ;Qhdk;

− tpgupg;G tpQ;Qhdk; /

kjpg;gPl;L tpQ;Qhdk;

− tpQ;Qhdk; -

tpQ;Qhdky;yhjd (

,g;ghFghL njhlu;gpy;

Vw;gLk; rpf;fy;fs;)
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NtisfsNtisfsNtisfsNtisfsNtisfs;
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11.1 tpQ;QhdpfspdJk;

tpQ;Qhd

Kiwapayhsh;fspdJk;

gzpfSf;fpilapyhd

NtWghLfisg;

gFj;jha;thh;.

11.2 ca;j;jwp> njhFj;jwp

Kiwapay;fSf;F

,ilapyhd

NtWghLfis ,dq;

fhz;ghu;.

• tpQ;Qhd Kiwapaypd;

mbg;gilg; gz;Gfs;

• tpQ;QhdpapdJk;>

tpQ;Qhd

KiwapayhshpdJk;

gzpfSf;fpilapyhd

NtWghLfs;

• tpQ;Qhdj;jpd; ghuk;gupa

Kiwapay;fSk; mJ

njhlh;ghd tpku;rdq;fSk;

• njhFj;jwp Kiwapay;

• ca;j;jwp tha;g;Gg; ghHj;jy;

Kiwapay;

• ca;j;jwp ngha;g;gpj;jy;

Kiwapay;

05
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• tpQ;Qhd Kiwapaypd;

mbg;gilg; gz;Gfs;

gw;wpa tpsf;fj;ijg;

ngw;Wf; nfhs;thu;.

• Ma;Tf;fhf tpQ;Qhd

Kiwapaiyg; khjpupahff;

nfhs;thu;.

• kuGuPjpahd

Kiwapay;fis

,dq;fhz;gJld; mit

Fwpj;j rkfhy

tpku;rdq;fisAk;

tpgupg;ghu;.

• ca;j;jwp kw;Wk;

njhFj;jwp Kiwapaiy

NtWgLj;jpf; nfhs;thu;.

• ca;j;jwp Kiwapd;

gpupTfis xg;gpl;L uPjpahf

Muha;thu;.

11. tpQ;Qhd Kiwfis

eilKiwr;

re;jh;g;gq;fSf;fhfg;

gad;gLj;Jthh;.
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11.3 rhHGthj Kiwapay;

kw;Wk; tpQ;Qhd

uPjpahd Ma;Tj;

jpl;lq;fs; njhlHghf

Kd;itf;fg;gl;Ls;s

gy;NtW Nehf;Ffis

tpku;rd uPjpahfg;

gFg;gha;thu;.

• rhu;G thjk; (Njhk];$d;>

Nghy;gauhghz;l; Nghd;Nwhupd;

fUj;Jf;fs;)

• fl;lisg; gbkj;jpd;

gz;Gfs;

• tpQ;Qhd uPjpahd Ma;Tj;

jpl;lk; (,k;Nu yf;fl;Nlh];)

• Nkw;gb gFjpfs; njhlh;ghd

tpupthd mwpKfKk;

mtw;wpw;F vjpuhd

tpkh;rdq;fSk;

• rhu;G thj Kiwapaypd;

gy;NtW Nehf;Ffis

Muha;thu;.

• tpQ;Qhd uPjpahd fz;L

gpbg;Gf;F Kbthd xU

Kiwapay; fpilahJ

vd;gij mwpthu;.

• tpQ;Qhd uPjpahd

Nfhl;ghLfs; njhlu;gpyhd

yf;fl;Nlh]pd; tpQ;Qhd

uPjpahd Ma;Tj;

jpl;lq;fspd; gz;Gfis

tpgupg;ghu;.

20
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• tpQ;Qhdf; fUJNfhs;fs;

• fUJNfhspd; Njhw;wKk;
tsh;r;rpAk;

• gpur;rpidAk; fUJNfhSk;
cUthf;fk;

• nkhopAk; khjpupAk;
• tpQ;Qhdf; fUJNfhspd;

gpujhd gz;Gfs;
• xU fUJNfhspd; Vw;Gilj;

jd;ik Fwpj;j gpur;rpid
fs;

• tpQ;Qhdj;jpd; fUJNfh
nshd;iw ep&gpj;jypd;
NghJ gpd;gw;wg;gLk; gb
Kiwfs;

• nfhs;iffs; tpjpfs; Mfpa
tw;Wf;fpilapyhd NtW
ghLfs;

• epiw nghJikahf;fKk;
Gs;sptpgutpay; nghJik
ahf;fKk;

• tpQ;Qhd tpsf;fq;fs;
• tpQ;Qhd tpsf;fq;fspd;

,ay;Gfs;
• ghJfhg ;G tpj pf ;fhl ;LU

tpsf;fk;

12.1 tpQ;Qhdg;

nghJikahf;fq;fspd;

,ay;Gfis tpgupg;ghu;.

12.0 tpQ;Qhdf;

fUJNfhspd;

,ay;GfisAk; mit

Nrhjpf;Fk;

KiwfisAk;

tpsf;Fthu;.

• tpQ;Qhd uPjpahd Ma;tpy;

fUNfhspd;

Kf;fpaj;Jtj;ijf; $Wthu;.

• tpQ;Qhd Ma;tpy; xU

fUJNfhs; tha;g;Gg;

ghu;j;jy; njhlu;ghd

gbKiwfis tpsq;fpf;

nfhs;thu;.

• fUJNfhs;fspd;

tiffspd;

Kf;fpaj;Jtj;ijAk;

tpQ;Qhd mwpitf;

fl;likg;gjpy;

tpsf;fq;fspd;

Kf;fpaj;Jtj;ijAk;

kjpg;gpLthu;.

• tpQ;Qhdf; nfhs;iff;Fk;

tpjpf;Fk; ,ilapyhd

NtWghl;il mwpthu;.

• tpjp fhl;LU tpsf;fj;ij

mwpe;J nfhs;thu;.

20
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6.0 gadpiy jUf;fk; gw;wp

Muha;thu;.

6.1 ngau;> gadpiy>

khwpfs;> msthf;

fq;fs; Mfpatw;

Wf;fhff; FwpaPL

fisj; njupT

nra;J epiw> Fiw>

jdp thf;fpaq;

fisf;

FwpaPl;lhf;fk;

nra;thu;.

6.2 tiuGw;w
RahjPdkhd
khwpfisf; nfhz;l
#j;jpuq;fis ,dq;
fz;L nrk;ikahd
tifapy;
gpuNahfpj;Jf;

nfhs;thu;.

• ngau;> khwpfs; thf;fpak;

gadpiyahf;fk;

njhlu;ghd

FwpaPl;lhf;fq;fis

NtWgLj;jpf; nfhs;sy;

• khwpfs; kw;Wk;

msthf;fg;gl;l #j;jpuq;fs;

• ew;#j;jpuq;fs;

• thf;fpaq;fspd;

FwpaPl;lhf;fKk;

ew;#j;jpuq;fspd; nkhop

ngau;g;Gk;

• rkDk; KuZkhd

#j;jpuq;fs;

• tiuGw;wJk;

RahjPdKkhd khwpfs;

• nrk;ikahd gpuNahfk;

;

05
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• gadpiyj; ju;f;fj;jpd;

,ay;gpidAk;

Nehf;fpidAk; tpsq;fpf;

nfhs;thu;.

• ew;#j;jpuq;fis

cUthf;Fthu;.

• nkhopeil thf;fpaq;

fisf; FwpaPl;lhf;fk;

nra;thu;.

• tiuGw;w RahjPdkhd

khwpfis NtWgLj;jp

,dq;fhz;ghu;.

• RahjPdkhd khwpfisr;

nrk;ikahd tifapy;

gpuNahfpj;Jf; nfhs;thu;.

ghlj;jpl;lk;ghlj;jpl;lk;ghlj;jpl;lk;ghlj;jpl;lk;ghlj;jpl;lk;

juk; 13juk; 13juk; 13juk; 13juk; 13
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• ngWif tpjpfs;

• thjq;fisg; ngWifapy;

epWTjy;

• Njw;wq;fis epWTjy;

• cz;ik tpUl;r tpjpfs;

(jpwe;j/ %ba tpUl;rk;)

• cz;ik tpUl;r tpjpfspd;

%yk; thjq;fspd;

tha;g;gpidj; jPu;khdpj;jy;

20
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• thjq;fisAk;

Njw;wq;isAk; gadpiyj;

ju;f;f Kiwapy; epWTthu;.

• ghuk;gupa msitapay;

etPd msitapay; cld;

njhlu;GgLk; Kiwiag;

gadpiyj; jUf;fj;jpd;

Clhf kjpg;gpLthu;.

• cz;ik tpUl;r Kiwf;F

cupa tpjpia tpsq;fpf;

nfhs;thu;.

• cz;ik tpUl;r Kiwapd;

tpjpfspd; Clhf thjj;jpd;

tha;g;gpidj; jPu;khdpg;ghu;.

• gadpiyj; ju;f;fj;jpYk;

vLg;G Ez;fzpjj;jpYk;

cz;ik tpUl;rk;

gad;gLk; Kiwia

kjpg;gpLthu;.

6.3 ju;f;fq;fisAk;

Njw;wq;fisAk;

ngWif Kiwap

D}lhf epWTthu;.

6.4 gadpiyj;

ju;f;fj;jpy; cz;ik

tpUl;r Kiwiag;

gad;gLj;Jthu;.
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15• ,yj;jpudpay; Rw;Wf;fspd;

nraw;ghL njhlu;ghd

tpsf;fnkhd;iwg; ngw;Wf;

nfhs;thu;.

• gy;NtW ju;f;fg;gliyfs;

cs;sPL kw;Wk; ntspaPL

epiyfis milahsk;

fz;L nfhs;thu;.

• $l;Lj; jd;ikahd

FwpaPl;L tbtq;fSf;Fupa

vspa ju;f;fg;gliyfis

mikg;gjw;fhd Mw;wiyg;

ngw;Wf; nfhs;thu;.

• ,yj;jpudpay; Rw;Wf;fis

cUthf;Ftjpy;

ju;f;fg;gliyfspd;

Kf;fpaj;Jtj;jpid

kjpg;gpl;L nfhs;thu;.

7.0 ,yj;jpudpay; Rw;Wfspd;

nraw;ghl;bw;fhfj; ju;f;f

epakq;fis (gliy

fis) gad;gLj ;j pf ;

nfhs;thu;.

7.1 FwpaPl;Lr;

#j;jpuq;fspw;fhd

ju;f;fgliyfis

cUthf;Fthu;.

• fzpdp tpQ;Qhdj;jpw;Fk;

msitapaYf;Fk;

,ilapyhd njhlu;G

• T+ypad; ntspg;ghl;bw;Fk;

ju;f;f ntspg;ghl;Lf;Fk;

,ilapyhd njhlu;G

• mbg;gil kw;Wk;

,uz;lhk; epiy

(,ize;j)

jUf;fg;gliyf;fhd

cz;ik ml;ltiz

• FwpaPl;Lr;

#j;jpuq;fSf;fhd

,yj;jpudpay; Rw;Wf;fspd;

cUthf;fk;

• rpf;fyhd Rw;Wf;fSf;fhf

vspa ,yj;jpudpay;

Rw;Wf;fis cUthf;Fjy;
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15• %d;Wf;F Nkw;glhj

khwpfspd; fPo; fhu;Ndh

ml;ltizapid

cUthf;Fthu;.

• fhu;Ndh ml;ltizapd;

njhlu;Gila tpjpfis

milahsk; fz;L

nfhs;thu;.

• rpf;fy; #j;jpuq;fis vspa

#j;jpuq;fshf khw;Wthu;.

• fhu;Ndh Kiwia

mwpKfk; nra;jy;.

• t+ypad; ntspg;ghLfSk;

fhu;Ndh ml;ltizfSk;

• %d;wpw;F Nkw;glhj

khwpfisf; nfhz;l

fhu;Ndh ml;ltiziaf;

fl;likg;gjw;fhd tpjpfs;

• rpf;fyhd FwpaPLfis

vspikg;gLj;Jtjw;fhff;

fhu;Ndh ml;ltizAld;

ju;f;fg; gliyfis

cUthf;Fjy;

• fhu;Ndh ml;ltiz

kw;Wk; mjpy; gad;gLj;jpf;

nfhs;sg;gLk; tpjpfs;

• fhu;Ndh ml;ltizapd;

topNa rpf;fy; jd;ikahd

#j;jpuq;fis

vspikahf;fp

ju;f;fg;gliyf;F mjid

gpujpikg;gLj;jy;

7.2 rpf;fyhd

#j;jpuq;fis

vspikahf;Ftjw;Ff;

fhu;Ndh (Corno)

Kiwia

cgNahfpg;ghu;.
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• epak kw;Wk; epakkpy;

Nghypfisg;

gl;baw;gLj;Jthu;.

• epak - epakkpy;

NghypfSf;fpilNaahd

NtWghl;bid tpsq;fpf;

nfhs;thu;.

• epakkpy; Nghypfspd;

tiffis mwpe;J

nfhs;thu;.

• epakkpy;

NghypfSf;fpilNaahd

NtWghl;bid vLj;Jf;

fhl;Lthu;.

• nkhopg; gpuNahfj;jpy;

epfOk; ju;f;ff;

Fiwghl;bid

milahsq; fz;L

nfhs;thu;.

• epakkpy; NghypfSf;

fpilapyhd NtWghl;il

xg;gPl;L uPjpahf vLj;Jf;

fhl;Lthu;.

05

15

8.1 epak thjq;fspd;

Nghypfisg;

gl;bay;gLj;Jthu;.

8.2 thjq;fspy;

epakkpy;

Nghypfspd;

,ay;igr;

Nrhjpg;ghu;.

• mwpit mbg;gilahf

nfhz;l jUf;f rpe;jid

• jUf;fg; Nghypfspd;

,ay;G

• epakg; Nghypfs; (gjq;fs;

kw;Wk; vLg;Gf;fspd;

njhlu;gpd; mbg;gilapy;)

• epakkpy; Nghypfs;

• nghUe;jh KbTg; Nghyp

• gytPdkhd njhFj;jwp

• Kbtpd; $W Nkw;Nfhly;

Nghypfs;

- ,Ul;LW nkhopjw;

Nghypfs;

- ,yf;fz xg;Gik

fhuzj;jpdhy; Vw;gLk;

Nghypfs;

(NkNy $wg;gl;l

tiff;Fs; tuf; $ba

epakkpy; Nghypfs;)

8.0 tpku;rd rpe;jid

njhlu;ghf Muha;e;J

ju;f;fg;Nghypfspd;

jd;ikia tpsf;Fthu;.
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• xOf;f uPjpahd

$w;Wf;fspd; Vw;Gilj;

jd;ikapidf;

fye;JiuahLthu;.

• rl;lj;Jiwfspy;

msitapaypd; gpuNahf

Kf;fpaj;Jtj;jpid

tpsq;fpf; nfhs;thu;.

• ntt;NtW

rl;lj;Jiwfisf; fw;Wf;

nfhs;thu;.

05
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8.3 kjpg;gPl;Lf;

$w;Wf;Fk; Neu;Tf;

$w;Wf;Fk;

,ilapyhd

NtWghl;bidj;

njspTgLj;Jthu;

9.1  ntt;NtW

rl;lj;Jiwg;

gug;gpd; ,ay;Gfis

tpsq;fpf; nfhs;thu;.

• nkhopAk; rpe;jidAk;

• Neu;Tf;; $w;Wf;fSk;

kjpg;gPl;Lf; $w;Wf;fSk;

• rl;lj;jpw;Fk;

msitapaYf;Fk;

,ilapyhd njhlu;G

• gy;NtW rl;lj;Jiwfs;

9.0 rl;lj;jpd; ,ay;igAk;

rl;lj;jpd; jPu;g;gpd;

,ay;gpidAk; fw;Wf;

nfhs;thu;.
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• ePjp toq;Fjypy;

rhl;rpfspd; nraw;ghL

fisf; fhl;Lthu;.

• Fw;wKk; jz;lidAk;

gw;wpa xOf;ftpay;

fUj;ijg; gFg;gha;thu;.

• Fw;wtpay; rl;lj;jpd; jdp

egu; epfo;Tfis tpgupj;Jf;

nfhs;thu;.

• rl;lj;Jiw rhu;e;j

jPu;g;Gf;fspd; ,ay;gpid

xOf;ftpay;

mZFKiwapd; topNa

kjpg;gPl;bw;F

cl;gLj;Jthu;.

10
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9.2 rl;lj;Jiwapy;

rhl;rpfspd;

,ay;Gfs;/

nraw;ghLfisf;

fhl;Lthu;.

9.3 rl;lj;Jiwapy;

ca;j;jwp njhFj;jwp

ju;f;fKiwfs;

gpuNahfpf;fg;gLk;

tpjj;ij mwpe;J

nfhs;thu;.

• rl;lj;Jiwapd;

njhopw;ghLk; rhl;rpfspd;

,ay;Gk;

• Fw;wKk;> jz;lidAk;

gw;wpa xOf;ftpay; fUj;J

• rl;lj;Jiwapy; jdpegu;

epfo;Tfs; njhlu;ghd

Ma;T
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• tpQ;Qhd Nrhjidfspd;

tiffisg; gl;bay;

gLj;Jthu;.

• tpj;jpahrkhd tpQ;Qhd

Nrhjidfspd; tpNrl

gz;Gfis tpgupg;ghu;.

• tpQ;Qhdf; fz;L

gpbg;Gf;fspy;

,r;Nrhjidfs; vt;thW

gad;gLfpwJ vd;gij

mwpe;J nfhs;thu;.

• Nrhjid

KiwfSf;fpilapyhd

NtWghl;il xg;gha;thu;.

• tpQ;Qhdf; fz;L

gpbg;Gf;fis cUthf;Fjpy;

tpQ;Qhd Kiwfspd;

gq;fspg;gpid kjpg;gpLthu;.

• tpQ;Qhd Ma;tpd;
Kiwfs;

• mtjhdk;

• gupNrhjid
• fl;Lg;ghl;L Kiw
• jdpegu; Ma;T
• jPu;g;gr; Nrhjid
• ,yl;rpag; gupNrhjid
• rpe;jidg; gupNrhjid
• kpy;ypd; Kiwfs;
• Nrhjidapd; $Wfs;
• Ma;Tfspd; jtWfs;

12.0 tpQ;Qhdf;

fUJNfhspd;

,ay;GfisAk; mit

Nrhjpf;Fk;

KiwfisAk;

tpsf;Fthu;.

12.2 gy;NtW Nrhjid

KiwfSf;fpilapyhd

NtWghLfis tpgupg;

ghu;.

15
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1013.1 gpur;rpid

jPu;j;jYf;fhf

epfo;jftpDila

mikg;gpid mwpe;J

gad;gLj;Jthu;.

• epfo;jftpd; eilKiw

gpuNahfj;jpd; gy;NtW

epiyfis tpsq;fpf;

nfhs;thH.

• Neu;TfSf;fpilNa njhlu;G

cz;L vd;gjidf; fzpj

uPjpahd gpd;dzpapy;

tpsq;fpf; nfhs;thu;.

• epfo;jfT

vz;zf;fUf;fspd; topNa

fzpjtpay; njhlHghd

gpur;rpidf;Fupa jPHtpidf;

fz;Lnfhs;thH.

• tpQ;Qhdf;

fz;Lgpbg;Gf;fspy;

epfo;jftpd;

Kf;fpaj;Jtj;jpid

kjpg;gpl;Lf; nfhs;thH.

• epfo;jfT kw;Wk; mjd;

Kf;fpaj;Jtk;

• epfo;jfTr; Nrhjidfis

tpgupg;gu;.

• epfo;Tfs; tpsf;fKk;

epfo;Tfs;

vz;zf;fUf;fSk;

• cz;ikahd epfo;Tfs;

• epfof;$ba epfo;Tfs;

• rhjhuz epfo;Tfs;

• rpf;fy; epfo;Tfs;

•   rhh;e;j> rhuhj> jk;Ks;

GwePf;Fk; epfo;r;rp> epug;gp

epfo;r;rp

•   epfo;jfitf; fzpg;gpLjy;

• $l;ly; tpjp

• ngUf;fy; tpjp

•   epge;jid epfo;jfTk;

Nga]pd; Njw;wKk;

13. epfo;jfT

vz;zf;fUf;fis

eilKiwr;

re;jh;g;gq;fSf;fhfg;

gad;gLj;Jthh;.
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13.2 gy;NtW tpjkhd

mZF Kiwfspy;

epfo;jfit

tpsq;fpf; nfhs;thu;.

13.3 gpur;rpid

jPu;g;gjw;fhf

epfo;jfT gw;wpa

Kd;khjpupfisfg;

gad;gLj;Jthu;.

•   epfo;jfT njhlu;ghd

tiutpyf;fzq;fSk; mjd;

Kf;fpaj;JtKk;

• ghuk;gupa mZFKiw

• cstpay; uPjpahd

mZFKiw

• Gs;sp tpgutpaypy;

mZFKiw

• fzpj uPjpahd tpsf;fq;

fs;

•   epfo;jfitf; fzpg;gpLjy;>

$l;ly; epfo;jfT> ngUf;fy;

tpjp> g+r;rpa epfo;jfT

10
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• epfo;jfT gw;wpa

tiutpyf;fzq;fis

tpsf;Fthu;.

• tpj;jpahrkhd

tiutpyf;fzq;fSf;fhd

vy;iyia ntspf;fhl;Lthu;.

• epfo;Tfspd; vspikf;fhf

fzpj mbg;gilia

tpsf;Fthu;.

• epfo;jfTfSf;Fk;

mtw;wpw;F ,ilapyhd

njhlu;G ,Ug;gjid

fzpjj;Jld; njhlu;GgLj;jp

tpgupg;ghu;.

• epfo;jfT vz;zf;fUf;fspd;

Clhf KbTf;F tUthu;.

• tpQ;Qhdf; fz;L gpbg;gpw;F

epfo;jfT ngWk;

Kf;fpaj;Jtj;jpidj;

jPu;khdpg;ghu;.

• epfo;jfTf;Fk;>

fzpjj;Jf;Fkhd njhlu;ig

tpUj;jp nra;thu;.
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20• tpQ;Qhdr; Nrhjidapy;

mstPl;L uPjpahd

EZf;fq;fis milahsk;

fz;L nfhs;thH.

• mstPl;by; fUtpfspd;

ghtidapd; Kf;fpaj;

Jtj;jpid tpgupj;Jf;

nfhs;thH.

• juT gFg;gha;tpy;

gad;gLj;jg;gLk; NtWgl;l

mstPLfspd; ghtidfspd;

,ay;gpidj;

njspTgLj;Jthu;.

• msj;jypd; NghJ epfOk;

jtWfisf; Fiwj;Jf;

nfhs;tjw;fhd

topKiwfisj;

Nju;e;njLj;Jf; nfhs;thH.

• tpQ;Qhd Nrhjidapy;

gz;Grhu; jfty;fSf;F

vjpuhd msT rhu;

jfty;fspd;

Kf;fpaj;Jtj;ij tpUk;gp

ntspg;gLj;Jthu;.

14.1 tpQ;Qhdj;jpy;

mstPl;bid

mu;j;jKs;s

tifapy;

gad;gLj;jpf;

nfhs;thu;.

•   mstPL> mjd; gz;Gfs;

kw;Wk; nraw;ghLfs;  -

mwpKfk;

•   mstPl;L cgfuzk; kw;Wk;

gFg;gha;tpd; gad;ghl;Lj;

jd;ik

•   vz;fspd; gad;ghl;Lj;

jd;ik

•   ntt;NtW mstPl;L

tiffs;

•   mstPl;bd;NghJ epfOk;

jtWfs;

14. tpQ;Qhd uPjpahd

Ma;tpy; mstPl;bd;

mbg;gilg; gz;Gfisg;

gad;gLj;Jthu;.
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• jPu;Tfis/ KbTfisg;

ngw;Wf; nfhs;tjw;Fg;

Gs;sptpgutpaiyg;

gad;gLj;Jthu;.

• tpQ;Qhdg;

nghJikahf;fq;fspd;

fl;likg;Gf;F

Gs;sptpgutpaypd;

Kf;fpaj;Jtj;ij czu;e;J

nfhs;thu;.

• tpQ;QhdKiw Ma;Tfspy;

juTfs; Nrfupg;gjd;

Kf;fpaj;Jtk; gw;wpa

mwpitg; ngw;Wf;

nfhs;thu;.

• tpQ;Qhd Ma;TfSf;fhd

kpfg;nghUj;jkhd khjpup

Kiwiag; gpd;gw;Wthu;.

• J}a khjpupapd; gz;Gfis

tpsq;fpf; nfhs;thu;.
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15.1 Gs;sptpgu

Kiwapd;

,ay;gpid

mwpKfk; nra;thu;.

15.2 juTfSk;> jfty;

fSk; ngw;Wf;

nfhs;tjw;fhd

khjpupfisg;

gl;baypLthu;.

•   Gs;sptpgutpaypd; mwpKfk;

•   Gs;sptpgutpaypd; ,ay;Gfs;

   - tptuzg; Gs;sptpguk;

   - nghJikahf;fy; Gs;sp

 tpguk;

•   Gs;sptpgutpaypd; gad;ghL

• NrhjidAk; juTfSk;

• juTfs; tifg;gLj;jypd;

Nehf;fKk; mbg;gilAk;

• khjpupfs;

- vOkhwhd khjpup

- J}a khjpup mLf;fikT

my;yJ gilKiw

khjpup

15. tpQ;Qhdr; Nrhjid

fspy; KbTfs; vLf;Fk;

jpwid tpUj;jp nra;J

nfhs;tjw;fhfg; Gs;sp

tpgutpay; Kiwiag;

gad;gLj;Jthu;.
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15.3 Gs;spg; guk;gy;
fspypUe;J rupahd
KbTfisg; ngwg;
nghUj;jkhd
mstPLfisg; gad;
gLj;Jthu;.

15.4 tpyfy; mstPL
fisg; gad; gLj;jp
Gs;spguk;gy; xd;wp
id tpgupg;ghu;.

15.5 ,izg;G mstPL
fSlhf mtw;wpd;
,ay;gpid
tpgupg;ghu;.

15.6 Gs;sptpgutpay;
ghtidapd; Fiw
ghLfis (tOf;fs;)
tpgupg;ghu;.

• ikaehl;l mstPL
- Mfhuk;
- ,ilak;
- vz; fzpj ,il
- epiwaspf;fg;gl;l ,il

• tpyfy; mstPL
- tPr;R
- ,il tpyfy;
- epak tpyfy;
- rhu;G

• ,izg;G mstPLfs;
- Neu; ,izg;G
- kiw ,izg;G
- njhlu;gw;w ,izg;G

• Gs;sptpgutpay; Nghypfs;
my;yJ jtWfs;

• khjpupj; jtW
• khjpup my;yhj jtW

• juTg; gFg;gha;T
nra;tjw;fhd Kiw
nahd;iwj; njupe;J
nfhs;thu;.

• ika ehl;l mstPl;ilg;
ghtpg;gjdhy; xU KbTf;F
tUthu;.

• Gs;sptpgutpay; gFg;gha;T
nra;tjw;fhfg; Gs;sp tpgu
Kiwnahd;iw ,dq;
fhz;ghu;.

• tpyfy; mstPl;bd; Clhf
Neu;T Fwpj;J Kbitg;
ngWthu;.

• juTfspd; mbg;gilapy;
nghUj;jkhd ,izg;igj;
njupe;J nfhs;thu;.

• epfo;Tfspd; mstPl;Lf;
fhfg; Gs;sp tpgu Kiw
fisg; gad;gLj;Jthu;.

• Gs;sptpgug; Nghypfs; Vw;glh
tz ;zk ; khj p u p fisj ;
Nju;e;njLg;ghu;.

• Gs;sptpguKiwfs;
ghtpg;gjdhy; r%f
tpQ;Qhdj;jpy; Gwtaj;
jd;ikiag; NgZtjw;fhf

kjpg;gPl;il Nkw;nfhs;thu;.
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ghlghlghlghlghl

NtisfsNtisfsNtisfsNtisfsNtisfs;
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•   tuyhw;W uPjpahd

tpQ;Qhdf; fUj;Jf;fs;

• kWkyh;r;rpf;F Ke;jpa

tpQ;Qhdk;

(rPd> ,e;jpa>

ggpNyhdpa vfpg;jpa>

fpNuf;f> mNugpa kw;Wk;

,yq;if ehfhpfq;fs;)

• kWkyh;r;rpAk;

nfhg;gdpf;f]pd; Gul;rp

• nfhg;gdpf];> ijf;Nfh

B gpwhNf> fyPypNah

fyPyp> nfg;yh;> epA+l;ld;

Mfpa tpQ;Qhdpfspd;

g h p N r h jidfSk ;

Muha;r;rpfSk; mth;fs;

KbTfisg; ngw ;w

tpjk; gw;wpajhd mwpT

• tpQ;Qhd uPjpahd

vz;zf;fUf;fSk;

nkhopAk;

tsh;r;rpaile;j Kiw

16. kWkyh;r;rp Afj;jpw;F

Kw;gl;l kw;Wk; gpw;gl;l

fhyq;fspy; Njhd;wpa

tpQ;Qhdf; fUj;Jf;fs;

%yk; Nghjpa mwpitg;

ngw;W vjph;fhyr;

rthy;fis

vjph;nfhs;thh;.

1016.1 tpQ;Qhdj;jpd;

fle;j fhy

mwptpid ntspf;

fhl;Lthu;.

• gpuNahf Gyik mwpT

tpQ;Qhd mwpthf

khw;wkile;j tpjk;

njhlu;gpy; mwptpidg;

ngw;Wf; nfhs;thu;.

• tpQ;Qhd uPjpahd mwptpd;

tsu;r;rpf;Fg; gpd;Gykhf

mike;j Nkiyj;Njr>

fPioj;Njr fUj;Jf;fis

EZf;fkhf tpku;rdk;

nra;thu;.

• tpQ;Qhdj;jpd;

kWkyu;r;rpapy; ntt;NtW

tpQ;Qhdpfspd; fUj;Jrhu;

gq;fspg;Gj; njhlu;ghf

jfty;fisj; jpul;Lk;

Mw;wiyg; ngw;Wf;

nfhs;thu;.

• tpQ;Qhdj;jpd;

Kd;Ndw;wj;jpw;fhf

tpQ;Qhdpfspd;

gq;fspg;gpid kjpg;gPl;Lf;

nfhs;thu;.
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• ntt;NtW fhy

fl;lq;fspy;

tpQ;Qhdk;

r%fj;Jld;

njhlu;Ggl;l tpjk;

• Nkw;gb jiyg;Gfspd;

%yk; vOe;Js;s

tplaq;fs; tpQ;Qhd

KiwapaYld;

njhlh;GWk; tpjk;

• ,aw;if kw;Wk; r%f

tpQ;Qhdj; Jiwfspd;

Nfhl ;ghL u Pj pahd

tsh;r;rp
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ghlghlghlghlghl

NtisfsNtisfsNtisfsNtisfsNtisfs;
Nju;r ;rpNju;r ;rpNju;r ;rpNju;r ;rpNju;r ;rp Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk; ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk;ghl cs;slf;fk; fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;fw;ww; NgWfs;

•   tpQ;Qhdk; gw;wpa etPd

kw;Wk; rkfhyf;

fUj;Jf;fs;

• gpugQ;rj;jpd; Njhw;wk;

kw;Wk; mjd; ,ay;G

njhlu;ghd fUj;J

•   capupdq;fspd; Njhw;wk;

kw;Wk; gupzhkk;

njhlu;ghd fUj;Jk;

•   GtpaPu;g;Gf; Nfhl;ghL kw;Wk;

ngsjPfg; nghUl;fspd;

mirT njhlu;ghd tpjpfs;

•   thA njhlu;ghd %yf;

$w;W ,af;f kw;Wk; thA

tpjpfs;

•   xsp njhlu;ghd fUj;Jf;fs;

(mZ> miy)

•   gupdhkk; njhlu;ghd

fUj;Jf;fSk; khjpupfSk;

•   GNyh[p];ud; Nfhl;ghLk;

,urhadg; Gul;rpAk;

•   FUjpr; Rw;Nwhl;lk; (fyd;>

fhu;Ntapd; fUj;J)

16.2 etPd tpQ;Qhdk;

kw;Wk; rkfhyf;

fUj;jpay;fis

Ma;e;jwpthu;.

• tpQ;Qhd uPjpahd

mbg;gilapd; Clhf

,aw;if cyf Neu;T

fisg; gl;bay;gLj;Jthu;.

• tpQ;Qhd

nfhs;iffSf;Fg; gpd;

Gykhf mike;j tpQ;Qhd

nka;apaiy njspT

gLj;Jthu;.

• ntt;NtW fUj;Jg;

Ngjq;fs;> tpQ;Qhdj;jpd;

Njhw;wj;jpw;Fg; gq;fspg;G

Mw;wpa tpjj;jpid

kjpg;gpl;Lf; nfhs;thu;.
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•   fpukk; nkz;ly; kw;Wk;

gpwg;Gupikapay;

tpQ;Qhdk; njhlu;ghd

fUj;J

•   Id;];iudpa rhu;G thjk;

•   Fthd;lk; Nfhl;ghL

•   cstpay; kw;Wk; mjd;

rpe;jidf; $lq;fs;

•   murpay; tpQ;Qhdj;jpd;

Nfhl;ghLfs;

•   khu;f;fpr rpe;jidapd;

mbg;gil

•   nfapd;rpd; nghUshjhur;

rpe;jid
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NtisfsNtisfsNtisfsNtisfsNtisfs;
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17.1 r%f

tpQ;Qhdq;fSf;Fk;

,aw;if

tpQ;Qhdq;fSf;Fk;

,ilapyhd

NtWghLfis

tpsf;Fthh;.

17.2 r%f

tpQ;Qhdq;fspy;

Ma;T Kiwfisg;

gad;gLj;Jthh;.

17.3 r%f

tpQ;Qhdq;fspy;

Gwtaj;jd;ik

njhlu;ghd

gpur;rpidfis

tpsf;Fthu;.

•   r%f tpQ;Qhdj;jpd;
tplag;gug;G

•   ,aw;if tpQ;Qhdj;jpw;Fk;
r%f tpQ;Qhdj;jpw;Fk;
,ilapyhd NtWghLfs;

•  r%f tpQ;Qhd Muha;r;rp
Kiwfs;
• Neub mtjhdk; kw;Wk;
gq;F gw;Wdu; mtjhdk;

• fl;Lg;ghl;Lf; FO Kiw
• jdp epfo;tha;T Kiw
• tpdhf;nfhj;J Kiw
• Neh;fhzy; Kiw
• mfo;tha ;Tfs; kw ;Wk ;
Mtzg;gLj;Jif

•  cs;Nehf;Fif Kiw

• Ma;Tfspy; capUs;sit

• r%f mstPl;Lr; Nrhjid
• r%f uPjpahd Nrhjid
• r%f tpQ;Qhd Ma;Tj;
juTfspd; Vw;Gilj; jd;ik
Ak; ek;gfj; jd;ik Ak;

• r%f tpQ;Qhd Ma;TfSk;
t p a h f ; f p a hdq ; fSk ;

vjpu;nfhs;Sk; rthy;fSk;

• r%f tpQ;Qhdj;jpy; Ma;T

tplaj;ijAk; ,ay;igAk;

tpsq;fpf; nfhs;thu;.

• ,aw;if tpQ;Qhdq;fspypU

e;J r%f tpQ;Qhdq;fs; vt;

thW NtWgLfpd;wJ vd;gij

tpgupg;ghu;.

• r%f tpQ;Qhdq;fspd; gy

;NtW Nrhjid Kiw fisg;

gFg;gha;thu;.

• r%f tpQ;Qhdq;fspDila

Ma;Tfspy; eLeiyahd

gFg;gha;itf; fl;likg;ghu;.

• r%f tpQ;Qhdq;fspd; Gw

taj;jd;ikapidg; NgZt

jpy; cs;s rthy;fisg; gl;b

ay;gLj;Jthu;.

• r%f tpQ;Qhdj;Jld; ,iz

g;Gg; ngw;w nraw;ghL fis

kjpg;gpl;Lf; nfhs;thu;.

05

10

10

17. ek;gfj;jd;ikAk;

typjhdjd;ikAk;

fhg;GWk; tifapy; r%f

tpQ;Qhd Ma;Tfspy;

<LgLthh;.
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•  tpQ;QhdKk; r%fKk;

•  tpQ;QhdKk; njhopEl;g

tsh;r;rpAk;

•  jdpegh; kPJk; r%fj;jpd;

kPJk; jhf;fj;jpidr;

nrYj;Jk; tpjk;

•  mgptpUj;jpAk; tpQ;QhdKk;

•  fiyAk; tpQ;QhdKk;

•  ,yq;ifapy; nghwpapay;

njhopy; El;gk;

• ntt;NtW tpQ;Qhd

uPjpahd kw;Wk; njhopy;

El;g uPjpahd Kiwfis

tifg;gLj;Jthu;.

• tpQ;Qhdk; kw;Wk; njhopy;

El;g tsu;r;rp r%fj;jpd;

xOf;f uPjpahd ,Ug;gpw;F

tpLf;Fk; rhty;fis

tpsq;fpf; nfhs;thu;.

• tpQ;Qhdf; fz;Lgpbg;ghf

epfo;j;jg;gLk;

Nrhjidfspd; topNa

vOe;Js;s xOf;f uPjpahd

gpur;rpidfisf;

fye;JiuahLthu;.

• tpQ;Qhd Ma;Tfspy;

vof;$ba xOf;f uPjpahd

gpur;rpidfisf; Fiwj;Jf;

nfhs;tjw;fhd

topKiwfs; njhlu;ghd

ciuahly; xd;wpid

cUthf;fpf; nfhs;thu;.

18.1 tpQ;Qhdj;jpw;Fk;

njhopDl;gj;jpw;Fk;

,ilapyhd

njhlu;ig

mtjhdpg;ghu;.

18.2 tpQ;Qhd kw;Wk;
njhopEl;g
tpUj;jpiaj;
jdpkdpjDf;Fk;
r%fj;jpw;Fk; ed;ik
gaf;Fk; tifapYk;
jPq;fhFk;
tifapYk;
gad;gLj;jyhk;
vd;gij
,dq;fhz;ghu;.
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18. etPd tpQ;Qhdk; kw;Wk;

njhopEl;gj;jpd;

mbg;gilapy; rkfhy

rKfj;jpw;F tpLf;fg;gLk;

rthy;fis

ntw;wpfukhf

vjph;nfhs;thh;.
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•  fiyapdJk; tpQ;Qhdj;jpdJk;

Nehf;fq;fs;> gzpfs; gw;wpa

EZf;fk;

•  rkaKk; tpQ;QhdKk;

•  rkak; kw;Wk; tpQ;Qhdj;jpd;

Nehf;fk; njhlu;ghd tpsf;fk;

•   Gjpa tpQ;Qhdk;>

mjDld; njhlu;Ggl;l gpur;

rpidfs;

• njhopy;rhu; gpur;rpidfs;

kUj;Jtk; kw;Wk; gpw

njhopy;fSld; njhlu;Gg;

gl;l XOf;ftpay;

gpur;rpidfs;.

• tpQ;Qhdk;> njhopy;El;gk;>

rl ;lj ;Jiw njhlu ;ghd

xOf;fuPjpahd gpur;rpidfs;

• tpQ;Qhdk;> njhopy;El;gk;

kw;Wk; #oy;rhu; gpur;rpid

fs;

• gpwg;Gupik nghwpapay; tpQ;

Qhd njhopy; El;gKk;

xOf;fuPjpahd gpur;rpid

fSk;

• eNdh njhopy; El;g ghtid

• tpz;ntsp njhopy; El;gk;

• fiyAk; tpQ;QhdKk; xd;wp

iza Ntz;Lk; vd;gjd;

njhlu;gpy; ciuahly; xd;

iwf; fl;bnaOg;Gthu;.

• etPd tpQ;Qhd kw;Wk;

njhopy; El;gj;jpd; %yk;

vOe;Js;s gpur;rpidfis

tpsq;fpf; nfhs;sf; $ba

jhf ,Ug;ghu;.

• njhopy; El;gg; ghtid

ahdJ rthy;fis ntw;wp

nfhs; tjw;fhfg; gpuNahf

cz;ik fis gad;gLj;jpf;

nfhsthu;.

• tpQ;Qhd> njhopy; El;gj;jpd;

Clhff;  Nfhskakhf;fy;

Rw;whlypy; Vw;glf; $ba

gpur ;rpidfis eptu;j ;jp

nra;af;$ba Kiwfisf;

fz;L nfhs;thu;.



1

gadpiyj; ju;f;fk;

Nju;r;rp 6.0 :- gadpiyj; ju;f;fk; gw;wp Muha;thu;.

Nju;r;rp kl;lk; : -

6.1 ngau;> gadpiy> khwpfs;> msthf;fpfs; Mfpatw;Wf;fhff;

FwpaPLfisj; njupT nra;J epiw> Fiw> jdp

thf;fpaq;fisf; FwpaPl;lhf;fk; nra;thu;.

6.2 tiuGw;w RahjPdkhd khwpfisf; nfhz;l
#j;jpuq;fis ,dq;fz;L nrk;ikahd tifapy;
gpuNahfpj;Jf; nfhs;thu;.

6.3 thjq;fisAk; Njw;wq;fisAk; ngWifKiwapD}lhf

epWTthu;.

6.4 gadpiyj; ju;f;fj;jpy; cz;ik tpUl;r Kiwiag;

gad;gLj;Jthu;.

ghlNtisfs; : - 4 5

fw;ww;NgWfs; : -

 gadpiy ju;f;fj;jpd; ,ay;gpidAk; Nehf;fpidAk;

tpsq;fpf; nfhs;thu;.

 ew;#j;jpuq;fis cUthf;Fthu;.

 nkhopeil thf;fpaq;fis FwpaPl;lhf;fk; nra;thu;.

 rkdhd #j;jpuq;fis ,dq; fhz;ghu;

 tiuGw;w RahjPdkhd khwpfis NtWgLj;jp

,dq;fhz;ghu;.

 RahjPdkhd khwpfisr; nrk;ikahd tifapy;

gpuNahfpj;Jf; nfhs;thu;.

 mDkhd tpjpfisf; nfhz;L thjq;fisAk; Njw;wq;

fisAk; gadpiy ju;f;f Kiwapy; epWTthu;.

 ghuk;gupa msitapay; kw;Wk; etPd msitapay;;

gadpiy ju;f;fj;Jld; njhlu;GgLk; Kiwia

kjpg;gpLthu;.

 gadpiyj; ju;f;fj;jpy; cz;ik tpUl;r Kiwapd; tpjpfs;

njhlu;GgLtij tpsq;fpf; nfhs;thu;.

 cz;ik tpUl;r tpjpfisf; nfhz;L thjq;fspd;

tha;g;gpid Jzpthu;.

 gadpiyj; ju;f;fj;jpYk; vLg;G Ez;fzpjj;jpYk; cz;ik

tpUl;rk; gad;gLk; Kiwia kjpg;gpLthu;.



2

mwpKfk; : -

gadpiyj; ju;f;fj;jpy; msthf;fk; nra;ag;glhj thf;fpaq;fspdhyhd thjq;fis

gw;wp khj;jpuNk fw;iff;Fl;gLj;jg;gLk;. vLg;Gf;fspd; Nru;f;if vd;gJ mstPl;Lr;

nrhw;fs; mlq;fhj thf;fpaq;fs; njhlu;ghd fw;ifahFk;. ,it vspa thf;fpaq;fs;

kw;Wk; ju;f;f epakq;fs; Mfpatw;iw cs;slf;fp cUthf;fg;gl;l thf;fpaq;fs;>

mlq;fpa thjq;fs; MFk;.

c-k; : fz;bapy; Gdpj je;jk; nfhz;l khspif ,Uf;Fkhapd; nfhOk;gpy;

JiwKfk; cz;L

fz;bapy; Gdpj je;jk; nfhz;l khspif ,Uf;fpwJ. MfNt nfhOk;gpy;

JiwKfk; cz;L

(vLg;Gf;fspd; Nru;f;ifapy; vspa thf;fpak; vd;gJ mstPl;L nrhw;fis

Vw;fhj> kWg;G thf;fpaky;yhj kw;Wk; thf;fpaj;jpd; cWg;Gf;fis NkYk;

NtWg;gpupj;J fUj;jwpa Kbahj thf;fpaq;fshFk;.)

,t;thwhd thjq;fspYs;s vspa thf;fpaq;fisf; FwpaPl;lhf;fk; nra;Ak; NghJ

P,Q,R,S, ........Z tiuahd Mq;fpy ngupa vOj;Jf;fs; gad;gLj;jg;gLtNjhL> ju;f;f

khwpypfshf kWg;G ()> cl;fpil ()> ,izT ()> cwo;T ()> ,Ughy;

epge;jid () ty;Ywo;T () Nghd;w FwpaPLfs; gad;gLj;jg;gLk;.

thjq;fspd; tha;g;gpidj; Jzptjw;F cz;ik ml;ltiz Kiw> ngWif

Kiw> cz;ik tpUl;r Kiw vd;gd gad;gLk;. ,j;jifa KiwfSlhf

tha;g;gpidj; Jzpa Kbahj rpy thjq;fSk; cs;sd. mtw;wpd; tha;g;gpid

Jzptjw;Fg; gadpiyj;ju;f;fk; Nghd;wit gad;gLj;jg;gLfpd;wd.

c-k; : 1. vy;yh kdpju;fSk; ,wg;gtu; Mtu;.

mup];Nlhl;by; Xu; kdpju; Mthu;.

MfNt mup];Nlhl;by; ,wg;gtu; Mthu;.

  2. vy;yh nka;apayhsu;fSk; jPu;f;fjuprpfshtu;.

rpy fpNuf;fu;fs; nka;apayhsu;fs; Mtu;.

MfNt rpy fpNuf;fu;fs; jPu;f;fjuprpfs; Mtu;.

,t;thwhd thjq;fspy; ,lk; ngWk; ~vy;yhk;|> ~rpy|> Nghd;w msTr; nrhw;fspd;

mu;j;jj;jpidf; fUj;jpw;nfhz;L nghUj;jkhd ju;f;fq;fisf; fl;bnaOg;Gk;

gzpapid gadpiyj; ju;f;fk; Nkw;nfhs;fpd;wJ.

gadpiy ju;f;fj;jpy; ngau;> khwpfs;> gadpiyfs;> msthf;fpfs; kw;Wk; #j;jpuq;fs;

Nghd;w mbg;gil vz;zf;fUf;fs; gw;wpa tpsf;fj;jpidg; ngWtJ mtrpakhFk;.

,jd; NghJ nkhop ,yf;fzk; gw;wpAk; fUj;jpw; nfhs;tJ mtrpak;.

ehk; gad;gLj;Jk; nkhop uPjpahd $w;Wf;fs; / thf;fpaq;fs; xd;wpy; cz;ikahf

my;yJ ngha;ahf mikayhk;.
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ahNjDk; xU re;ju;g;gj;jpy; Xu; nghUs; my;yJ ,aw;if epfo;nthd;wpidr;

Rl;Lk; gjk; my;yJ gjq;fs; ngau; vdg;gLk;. (ngau;fSk; ngaiur; Rl;Lk;

nrhw;fSk;)

cjhuzkhf : ~~Nrhf;uB];||> ~~,yq;if||> ~~7||> ~~7+5||> ~~re;jpudpy; Kjd;Kjypy;

fhy;gjpj;j kdpju;|| Nghd;wtw;iwf; Fwpg;gplyhk;. gadpiyj; ju;f;fj;jpy; ,j;jifa

ngau;fSf;fhf A ,B, ...E tiuahd Mq;fpyg; ngupa vOj;Jf;fs; (Capital Letters)

gad;gLj;jg;gLk;.

khwpfs; vdg;gLgit ahNjDk; Xu; nghUis khj;jpuk; gpujpepjpj;Jtg;gLj;Jk;

Mq;fpy nkhopapYs;s x,y,z my;yJ a,b,c Nghd;w rpwpa vOj;Jf;fSk; x
1 
, y

2 
, a

1  
,

MfpadTk; yj;jPd; nkhopapy; Nghd;w vOj;Jf;fSk; gad;gLj;jg;gLk;.

khwpfisg; gad;gLj;jp vOJk; xU rpy thf;fpaq;fs; thf;fpa mikg;gpidf;

nfhz;bUe;jhYk;> mit nkhop uPjpahd $w;W thf;fpaq;fs; my;y.

cjhuzkhf :

1. x Fs;skhdtu;

2. y, z I tpl ngupaJ.

vdpDk; Nkw;Fwpg;gplg;gl;l KjyhtJ thf;fpaj;jpy; x ,w;Fg; gjpyhf Nrhf;uB];>

,uz;lhtJ thf;fpaj;jpy; y kw;Wk; z f;F gjpyhf KiwNa Gtp> re;jpud; vDk;

ngau;fisg; gad;gLj;Jk; NghJ 1tJ> 2tJ thf;fpaq;fs; KiwNa

3. Nrhf;uB]; Fs;skhdtu; Mtu;.

4. Gtp re;jpuid tplg; ngupaJ.

vd nkhop tbtk; ngWk;.

NkNy 1 ,y; Fwpg;gplg;gl;l thf;fpaj;ij nkhop uPjpahd $w;Wf;fshf khw;wpaikf;ff;

$ba NkYk; ,uz;L Kiwfs; fPNo fhl;lg;gl;Ls;sd.

5. xt;nthU X ,w;fhfTk; x Fs;skhdtu;

6. X Fs;skhdtu;; vd;gJld; x vDk; nghUs; cz;L.

NkNy 5> 6 thf;fpaq;fspd; fUj;Jf;fs; KiwNa

7. midtUk; Fs;skhdtu;;fs;

8. rpyu; Fs;skhdtu;;fs;

Nghd;w $w;W tbtj;jpw;F khw;wpaikf;f KbAk;.

,jd;gb gadpiy ju;f;fj;jpy; #j;jpuk; vd;gJ nkhop tbt thf;fpakhFk; my;yJ

khwpfslq;fpa mNjNghy; khwpfSf;fhfg; ngauplg;gl;l thf;fpaq;fshf

khw;wpaikf;fg;gl;l nkhoptbtf; $w;Wf;fshFk;.

ahNjDk; nghUl;fspd; tFg;G my;yJ Fwpj;j gz;gpidg; gpujpepjpj;Jtg;gLj;Jk;

gjq;fs; gadpiyg; gjq;fshFk;. nghJthfg; gjq;fspy; tFg;ghff; nfhs;sg;gLk;.

gjq;fs; ,q;F gadpiyahff; nfhs;sg;gLtNjhL  F ,Ue;J O tiuAs;s Mq;fpyg;

ngupa vOj;Jf;fs; ,jw;fhfg; gad;gLj;jg;gLfpd;wd. (,it khwpypfs; kw;Wk;

ngau;r;nrhw;fSld; Nru;e;J FwpaPl;Lr; #j;jpuq;fshfg; gad;gLj;jg;gLk;.)
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c-k; F : a - fy;tpkhd;

  G : a -  ePjpkd;wj;ij mtkjpg;gtu;

 H : a -  Vkhw;Wk; jd;ikAilatu;

 I : a -  rPrupd; kidtpahthu;

gadpiy ju;f;fj;jpy; ,lk;ngWk; nkhop uPjpahd $w;Wf;fspy; vy;yhk;> vJthapDk;>

xt;nthd;Wf;fhfTk; vDk; nrhw;fSf;fhf (each) “” epiwasthf;fk; (Universal

Quantifier) FwpaPLk;> xU nghUs; cz;L my;yJ mjd; xU gFjpapidf; fhl;Ltjw;F

( There is an object .... such that) zzVZZ Fiwasthf;fk; (Existential Quantifier) vDk;

FwpaPLk; gad;gLj;jg;gLfpwJ.

c-k; :

1. midj;Jk; x ,w;fhfTk; vd;gJ x vdTk;

2. rpy x f;fhf Vx vdTk;> ,it gad;gLj;jg;gLfpwJ.

gadpiy vOj;Jf;fs;> khwpypfSld; my;yJ ngau;fs; mlq;fpa #j;jpukhf

khj;jpuk; gad;gLk; NghJ ew;#j;jpukhFk;.

A : mutpe;jd;

F : a - fy;tpkhd;

3. x fy;tpkhd;  - Fx

4. mutpe;jd; fy;tpkhd; - FA

(msthf;fj;Jld; gadpiy vOj;njhd;Nw gad;gLj;jg;gLk;> khwhfg; ngau;

xd;W gad;glhJ.)

5. midj;Jk; x f;fhfTk; x xU fy;tpkhd;. xFx

6. x fy;tpkhdtNjhL x vDk; nghUs; cz;L VxFx vdr; #j;jpukhf;fg;gLk;.

F,G,H,...... Nghd;w gadpiyfSld; khwpfs; my;yJ ngau;fs; ,lk;ngWk;.

khwpypfisg; Nghd;Nw ngau;f;FwpfSk; nghJthff; FwpaPl;Lr; nrhw;fs; vdg;gLk;.

nghJthf ,Jtiu ehk; gad;gLj;jpa FwpaPl;L nkhopapy; fPo;tUk; FwpaPl;L

njhFjpnahd;W fhzg;gLfpwJ.

1. thf;fpa ,izTfs;

(c-k;) ~ ,  , V , V

2. milg;Gf;Fwpfs; (  )

3. msthf;fq;fs; “” kw;Wk; “V”

4. khwpfSf;fhfg; gad;gLj;jg;gLk; x,y, ............... a,b .......... vDk; rpwpa

vOj;Jf;fs; my;yJ Nghd;w ,yj;jPd; vOj;Jf;fs;

5. ngau;f; Fwpfshd A,B......E tiuahd ngupa vOj;Jf;fs;

6. vspa thf;fpaq;fs; njhlu;gpyhd P...........Z vDk; ngupa vOj;Jf;fs;.

7. gadpiyfSf;fhf F......O  tiuahd ngupa vOj;Jf;fs;.
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ew;#j;jpuq;fs;

vLg;Gf;fis cs;slf;fpa FwpaPl;L nkhopapy; Kiwahd FwpaPl;bidf;

nfhz;like;j thf;fpak; ew;#j;jpuk; vdg;gLk;. kpfTk; njspthfTk;> rupahfTk;>

fUj;Js;sjhfTk; mikAk;. FwpaPl;Lr; #j;jpuq;fs; gpd;tUk; gz;Gfisg; ngWk;.

(ew;#j;jpu tpjpfs;)

1. thf;fpakhf mikAk; vOj;Jf;fs; FwpaPl;Lr; #j;jpuq;fshFk;.

(c-k;) P,Q,R

2. gadpiy Rl;Lk; vOj;ij mLj;JtUk; khwpfs; my;yJ ngau;fs;

FwpaPl;Lr; #j;jpukhFk;. (c-k;) : Fx, FA

(NkNy 1>2 ,y; ,lk; ngw;w #j;jpuq;fs; ew;#j;jpukhFk;.

3. FwpaPl;L #j;jpukhapd; ck; FwpaPl;L #j;jpukhFk;.

MfNt ~P, ~Fx, ~FAFwpaPl;L #j;jpuq;fshFk;.

4. kw;Wk; FwpaPl;L #j;jpuq;fshapd;   V  FwpaPl;L

#j;jpuq;fshFk;. MfNt (PQ), (FxGx), (FAGA), (FxP), (P~FA),

FwpaPl;L #j;jpuq;fshFk;.

5. FwpaPl;L #j;jpukhfTk; khwpahfTk; mikAkhapd;

a  , Va  vd;gJ ew;#j;jpuq;fshFk;.

MfNt x Fx, VxFx, x (Fx  Gx), Vx(FxGx) FwpaPl;L ew;#j;jpuq;fs; MFk;.

FwpaPl;Lr; #j;jpuj;jpd; Kd;dhy; epiwasthf;ff;FwpaPL ~| gad;gLj;jg;gl;bUg;gpd;

mJ epiwasthf;fg; nghJikg;gLj;jyhFk;.

c-k; : xFx, x(FxGx)

x(FxGx), xy(FxGy)

FwpaPl;Lr; #j;jpuj;jpd; Kd;dhy; Fiwasthf;ff;FwpaPL ‘V’ FwpaPL gad;gLj;jg;gbd;

mJ Fiwasthf;fg; nghJikahf;fk; vdg;gLk;.

VxFx

Vx(FxGx),

VxVy(FxGy)

MapDk; Vxy(FxGy) vd;gJ epiwasthf;fg; nghJikahf;fj;jpy; Fiwasthf;fg;

nghJikahf;fk; MFk;. Nkw;Fwpj;j tpjpfSf;Fg; Gwk;ghf cupa ,lq;fspy;

Kiwahf milg;Gf;Fwpfis ,LtJk; ew;#j;jpuq;fspy; ,d;wpaikahj gz;ghFk;.

tpsf;fq;fSld; $ba rpy cjhuzq;fs; ,q;F fhl;lg;gl;Ls;sd.
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cjhuzk;

1. xFx ew;#j;jpukh?

,q;F Fx ,uz;lhtJ tpjpg;gb ew;#j;jpukhFk;. MfNt xFx 5tJ

tpjpg;gb ew;#j;jpukhFk;.

2. ~Vx~Fx ew;#j;jpukh?

,q;F Fx  ,uz;lhtJ tpjpg;gbAk;

~Fx  3tJ tpjpg;gbAk;

Vx~Fx  5tJ tpjpg;gbAk;

~Vx~Fx kPz;Lk; 3tJ tpjpg;gbAk; ew;#j;jpukhFk;.

ew;#j;jpuk; xd;W fl;likf;fg;gLk; tpjj;ij tpUl;rKiw / jUf;ftiug;glk; (Gram-

matical Tree) %yk; fhl;lyhk;.

ew;#j;jpuk; xd;W Njhw;wk; ngw;W gpd;du; mJ gbg;gbahf tpUj;jpaile;J nry;Yk;

Kiwapidf; fPopUe;J Nky; Nehf;fp thrpg;gjd; %yk; tpsq;fpf; nfhs;s KbAk;.

,t;tpUl;rj;jpy; 4tJ ew;#j;jpu tpjpfSf;Fupa re;ju;g;gj;jpy; khj;jpuk;

fpisahf;fj;jpw;F cl;gLtNjhL Vida tpjpfSf;F cl;gLk; re;ju;g;gq;fs;

tupirahf;fg; gbKiwfSf;F Vw;gf; fhl;lg;gLk;.

x((Fx  Gx) ~Hx)

 x((Fx  Gx) ~Hx) - (5)tpjp

(Fx  Gx) ~Hx) - (4)tpjp

(Fx  Gx) tpjp ~Hx  - (3) tpjp

Fx  tpjp       Gx tpjp Hx tpjp

ew;#j;jpukhFk;.

c-k; 4 : xVy (Fx V Gy) z~Hz)

xVy (Fx V Gy) z~Hz) - (4)tpjp

(5) xVy (Fx V Gy) (5)tpjp z~Hz - (5)tpjp

(5)   Vy (Fx V Gy) (5)tpjp ~Hz - (3)tpjp

(4)       (Fx V Gy) (4)tpjp Hz - (2)tpjp

(2) Fx Gy (2)tpjp

ew;#j;jpukhFk;.

5. x(Fx  Gy)Hx

ew;#j;jpuky;y> ew;#j;jpukhtjw;F xd;wpy; x ,d; gpd;dhy; milg;Gf;fis

,lNtz;Lk;. my;yJ x ,w;F Kd;dhy; milg;gpl Ntz;Lk;.

c-k; 3 :
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6. ~xFA

ew;#j;jpukd;W> gadpiyNahL ,ize;j ngau; vOj;Jf;F mstPl;il

gad;gLj;JtJ mu;j;jkw;wjhFk;. vdNt mJ ew;#j;jpukd;W.

7. (AxBy)

ew;#j;jpukd;W> ngau; FwpAld; khwpfs; gad;glhJ.

8. ~y Fy

ew;#j;jpukd;W> mstPLfSld; gad;gLj;jg;gLk; khwpypfSf;F Kd;dhy; kWg;G

khwpyp  ~y  gad;gLj;Jk; NghJ mJ ew;#j;jpukd;W.

nkhop tbtf; $w;Wf;fis FwpaPl;lhf;fk; nra;jy;

RUf;fj;jpl;lk;

F : a nka;apayhsu;.

G : a jPu;f;fjuprp

A : Nrhf;uB];

P :  ajhu;j;jj;ij tpsq;fpf; nfhs;tu;.

1. midj;J nka;apayhsu;fSk; jPu;f;fjuprpfshtu; x (Fx Gx)

2. ve;jnthU nka;apayhsUk; jPu;f;fjuprpay;y x (Fx ~ Gx)

3. rpy nka;apayhsu;fs; jPu;f;fjuprpfs; Vx (Fx Gx)

4. rpy nka;apayhsu;fs; jPu;f;fjuprpfs; my;yu; Vx (Fx~ Gx)

5. midj;J nka;apayhsu;fSk; jPu;f;fjuprpfs; my;yu;

~x (FxGx) / Vx (Fx ~ Gx)

6. nka;apayhsu;fs; kl;LNk jPu;f;fjuprpfshtu; x (GxFx)

7. nka;apayhsu;fSk;> nka;apayhsu;fs; khj;jpuNk jPu;f;fjuprpfs;.

(x (FxGx)  x (GxFx)) / Vx (FxGx)

8. vy;NyhUk; nka;apayhsu;fs; Mapd; Nrhf;uB]pk; nka;apayhsu;

(x FxFA)

9. nka;apayhsu;fs; jPu;f;fjuprpfs; Mapd; xd;wpy; Nrhf;uB]; jPu;f;fjuprpahthu;.

my;yJ ajhu;j;jj;ij tpsq;fpf; nfhs;s ,ayhJ.

(x (FxGx) (GA V ~P))

10. flw;rpq;fq;fs; ,e;jf; Fifapy; tho;fpd;wd.

 F : a flw; rpq;fk; G : a  ,e;jf; Fifapy; tho;tjhFk;.

Vx(Fx  Gx)

11. midj;Jg; gl;ljhup Mrpupau;fSk;> jifikfis epiwT nra;Js;stu;fshtu;

F : a gl;ljhupahthu; G : a Mrpupauhthu;

H : a jifikfis epiwT nra;Js;stuhthu;.

 x ((Fx  Gx) Hx)



8

12. fpspNahgl;uh me;NjhzpapdJ NghyNt rPrupdJk; kidtpahthu;.

A :  fpspNahgl;uh F : a  me;Njhzpapd; kidtpahthu;

G : a rPrupd; kidtpahthu;

(FA  GA)

13. cwtpdu;fSf;Fk; ez;gu;fSf;Fk; kl;LNk miog;G tpLf;fg;gl;Ls;sJ.

F : a cwtpdu; G : a ez;gu; H : a miog;G tpLf;fg;gl;ltu;

 x (Hx(Fx VGx))

14. itj;jpanuhUtu; tPl;by; ,Uf;fpd;whu;

F : a itj;jpau; xUtu; G : a tPl;by; ,Ug;gtu;

Vx (Fx  Gx)

15. ghk;Gfspy; ehfKk; GilaDk; khj;jpuk; tprKs;sit

F : a ghk;G G : a ehfk; H : a Gilad; I : a tprKs;sJ

x (Fx(Ix(Gx V Hx)))

16. rpy khztu;fs; vjpu;g;Gj; njuptpf;fpd;wdu; vdpDk; mtu;fs; midtiuAk;

ifJ nra;atpy;iy

F : a khztu; G : a vjpu;g;G njuptpg;gtu; H : a ifJ nra;ag;gl;ltu;

(Vx (Fx  Gx) x(Gx  Fx) Hx)/(Vx(Fx  Gx) Vx((Gx  Fx)  ~Hx))

17. ngw;Nwhu;fSld; te;jhy; xopa 18 taJf;F fPo;gl;l vtUk; ,q;F gpuNtrpf;f

KbahJ

F : a ngw;NwhUld; tUgtu; G : a 18 taJf;F fPo;gl;Nlhu;

H : a ,q;F gpuNtrpg;gtu; Mtu;

x (Gx(Fx V ~Hx)) /x((~Fx  Gx)  ~Hx) / x((Gx  ~Fx)  ~Hx)

18. Njrg;gw;Ws;s fy;tpkhd;fisg; NghyNt Gj;jp[PtpfSk; ehl;Lf;Fg;

gaDs;stu;fshtu;.

F : a Njrg;gw;Ws;stu; G : a fy;tpkhd; H : a Gj;jp[Ptpfs;

I : a ehl;Lf;Fg; gaDs;stu;

x ((Fx (Gx V Hx))   Ix)

19. Nfj;jy; xd;W tpiutpy; MLtJ mjidg; ghu;f;fhjtplj;J khj;jpuNk

F : a Nfj;jy; G : a tpiutpy; MLk; H : a mjidg;ghu;j;Jf; nfhz;bUj;jy;.

x (Fx(Gx  ~Hx)) /x((Fx Gx)  ~Hx)

20. my;gpul; Gj;jprhJ}upakpf;f ngz;iz kze;J nfhz;lJld; UNlhy;Gk;

mj;jifa xUtiu kze;J nfhz;lhu;.

F : a my;gpul; kzkhdtu; G : a Gj;jprhJ}upakhd ngz;

H : a UNlhy;l; kzkhdtu;

(Vx (Fx  Gx)  Vx((Hx  Gx))
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tiuGs;s khwpAk; RahjPd khwpAk; (Bondage and Freedom)

FwpaPl;Lr; #j;jpuk; xd;wpy; ahNjDk; khwp mstPl;Lg; gug;gpw;F cl;gLkhapd;

(cupj;jhapd;)> mJ tiuAs;s khwp vdg;gLk;. ahNjDk; khwpnahd;W mstPl;L

gug;gpw;F cl;glhjpUg;gpd; mJ RahjPdkhd (Freedom) khwpahFk;.

1. x Fx - tiuGw;wJ

2. x Gy - ,q;F Gy RahjPdkhdJ

3. x (FxGx) - tiuGw;wJ

4. Vx(Fx  Gy) - Gy RahjPdkhdJ>  kw;wJ tiuGw;wJ

5. Vx y (Fx Gy) - tiuGw;wJ

6. Vx (Fx  Gy)y Hz)- Gy RahjPdkhdJ

7. Vz (xy(Fx  Gy)Hz) - tiuGw;wJ

Kiwahd gpujpaPL (Proper Substitution)

FwpaPl;Lr; #j;jpuk; xd;wpd; RahjPdkhd (tiuAwhj) khwpnahd;Wf;fhf khw;W

khwp my;yJ ngau; Fwpnahd;wpidg; gad;gLj;jpf; nfhs;s KbAk;. mt;thwhd

gpujpaPl;bd; gpd; mk;khwp RahjPdkhdjhf Ntz;Lk;. MfNt mJ xU NghJk;

mj;njhFjpf;Fs; mlq;Fk; khwpnahd;iw khjpupahff; nfhs;shjpUf;f Ntz;Lk;.

x (Fx  Gy) ,q;F Gy RahjPdkhdJ. mjw;F gjpyhf Gz, GA, Ga vDk; khwpiag;

ngau; Fwpapidg; gad;gLj;j KbAk;. mjd;NghJ x (Fx  Gz), x (Fx  GA),

x (Fx  Ga) Mf mikayhk;. vdpDk; xU NghJk; x (Fx  Gx) vd vOj

KbahJ. y f;F gjpyhfg; gpujpaplg;gl;l x khwp mj;njhFjpf;Fl;gl;lJ. Kiwahd

gpujpaPl;Lf;Fl;gl;bUg;gpd; mt;thwhd gpujpaPLfis kPz;Lk; Nkw;nfhs;s KbahJ.

(gpujpaPl;bd; gpd; mk;khwp RahjPdkhf ,aq;f Ntz;Lk;.)

y ((Fx  Gy)(z Fz  Hx))

,q;F Fx kw;Wk; Hx RahjPdkhd khwpfshFk;. mk;khwpfSf;fhd gpujpaPl;il

Nkw;nfhs;s KbAk;.

A vd;gij mjw;nfd gpujpapLk; NghJ

y ((FA  Gy)(z Fz  HA)) #j;jpuk; ngwg;gLk;

mNjNghy; x ,w;fhf a I gpujpapLk; NghJ

y ((Fa  Gy) (z Fz  Ha)) vDk; #j;jpuk; Kiwahd gpujpaPlhff; nfhs;s

KbAk;.
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gadpiy ju;f;fj;jpy; ngWif Kiw

vLg;Gf;fspd; Nru;f;ifapd; NghJ ngWif Kiwapy; gad;gLj;jg;gl;l 10 tpjpfSk;

gadpiy ju;f;fj;jpd; ngWif Kiwf;Fk; cupj;jhFk;. vdpDk; gadpiyj; ju;f;f

ngWif Kiwapd; fPo; FwpaPl;Lr; #j;jpunkhd;wpd; milg;gpw;F ntspapYs;s

epiw msthf;f> my;yJ Fiw msthf;fr; nrhw;fis ePf;fhJ ngWif tpjpfis

gad;gLj;j KbahJ. Mjyhy; #j;jpunkhd;wpd; mstPLfis ePf;fp tpl;L vOJk;

Kiwfs; ,uz;lhFk;.

1. epiwj; jdpikahf;fk; (Universal Instantiation) (ep.j)

2. Fiwj; jdpikahf;fk; (Existential Instantiation) (c.j)

,t;tpU tpjpfSf;F Nkyjpfkhf msthf;ff; FwpaPl;Lf;nfd tpjpfs; cs;sd.

mit cl;nghUs; nghJikahf;fk; (c.ngh) (Existential Genaralization) vdg;gLk;.

,k;%d;iwAk; tplj; Njitahd re;ju;g;gj;jpy; khj;jpuk; gad;gLj;jntd msthf;f

kWg;ghf;fk; (m.k) (Quantifire Nagation) vDk; fpis tpjpapidAk; gad;gLj;jyhk;.

1. epiwj; jdpadhf;fy; tpjp

epiwg;nghJikahf;fkhf mikAk; #j;jpunkhd;wpy; epiw msthf;fj;ij ePf;fp

vOj KbAk;. ,q;F mstPL kw;Wk; ,izg;G khwpypf;fhf ve;jnthU khwpypidAk;

my;yJ ngau; FwpapidAk; gpuNahfpf;fyhk;.

 x Fx x ~ Fx x (Fx  Gx)

 Fx ~ Fx (Fx  Gx)

 Fy ~ Fy (FA  GA)

FA ~ FA (Fy  Gy)

Fa ~ Fa

,q;F FwpaPl;Lr; #j;jpuk; kw;Wk; khwpfshFk;.

x (Fx  Gx) y (Fx  Gy) xy (Fy  Gx)

(Fx  Gx) (Fx  Gy) (Fy  Gx)

(FA  GA) (Fx  Gz) (FA  GB)

2 . cl;nghUs; jdpahf;fy; tpjp (c.j.tp)

cl;nghUs; jdpikahf;fj;jpy; Fiw msthf;fj;ij ePf;FtNjhL msthf;fj;jpd;

khwpfs; kw;Wk; mjNdhL ,ize;Js;s gadpiyg; gjq;fspd; khwpfs; khWk;

mjw;fhf ,Jtiu mj;njhFjpapy; gad;gLj;jg;glhj Gjpa khwpnahd;W

gpuNahfpf;fg;gLk;. Mdhy; mJ ngauhf mika KbahJ.

 

(ep.j.tp)

 

(ep.j.tp)
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Vx Fx Vx ~ Fx Vy~(Fy  Gy) VxVy(Fy  Gy)

 Fy ~ Fy ~(Fx  Gx)  (Fz  Ga)

 Fz ~ Fz ~(Fz  Gz)          or

 Fa ~ Fa ~(Fa  Ga)  (Fa  Gz)

,q;F re;ju;g;g khwpahf   ngauhf ,Uf;f KbahJ.

3. cl;nghUs; nghJikahf;fy; tpjp (c.ngh.tp)

ngaUld; my;yJ khwpnahd;Wld; gad;gLj;jg;gLk; gadpiyg; gjj;Jld; $ba

#j;jpunkhd;W fhzg;gLkhapd; Fiwasthf;fj;jpd; fPo; nghJikahf;fk; nra;a

KbAk;.

  FA   Fx   Fx  ~FA  (Fx  Gx)  (FA  GA)

Vx Fx Vx Fx VyFy Vx~Fx Vy(Fy  Gy) Vx(Fx  Gx)

Fwpg;G: VNjDk; FwpaPl;Lr; #j;jpunkhd;W epiwj; jdpahf;fj;jpw;Fk; Fiwj;

jdpahf;fj;jpw;Fk; khw;w KbAkhapd; Kjypy; Fiwj;jdpahf;fj;ijr; nra;a Ntz;Lk;.

1. Vy x(Fx  Gy)

2. x (Fx  Gz)

     (Fx  Gz)

    (Fy  Gz)

    (FA  Gz)

    (Fz  Gz)

4 . msthf;f kWg;ghf;fk; (m.k)

msthf;fj;jpw;F Kd;dhy; my;yJ gpd;dhy; gad;gLj;jg;gLk; kWg;Gld; $ba

#j;jpukhdJ> msT gpuNahfpf;fg;gl;L kWg;gpd; ,lk; khWk;. mjhtJ kWg;G

khwpyp cs; efu;j;jYf;Fk; ntsp efu;j;jYf;Fk; cl;gLtij mtjhdpf;f KbAk;.

1.  2. ~ 3. ~V 4. V

   ~V(m.k)    V(m.k    (m.k) ~(m.k)

c-k; :

  ~xFx ~VxFx x~Fx Vx~Fx

Vx~Fx (m.k) x~Fx (m.k) ~VxFx(m.k) ~x Fx (m.k)

~x(FxGx) x~(FxGx) ~ x(Fx  Gx)

Vx~(FxGx) (m.k) ~Vx(FxGx) (m.k) Vx~(Fx  Gx) (m.k)

 

 

(c.j)

(ep.j)

   

(c.j) (c.j) (c.j)



12

ngWif Kiw

vLg;Gf;fspd; Nru;f;ifapy; gpujhdkhd 3 ngWif Kiwfs; gad;gLj;jg;gLk;

Neu;ngWif> Neuy; ngWif> epge;jidg; ngWif vd mit tifg;gLk;.

(fPo;tUkhW mJ fhl;lg;gl;Ls;sJ.)

1. fhl;Lf.  1. fhl;Lf.  1. fhl;Lf. 

2. ............. 2. ~(Neuy; ngWif) 2. (epge;jid ngWif)

3. ............. 3. .............. 3. 

4.  4.   

,jw;F Gwk;ghfg;> gadpiyj; ju;f;fj;jpy; epiwasthf;fg; ngWif Kiw

gad;gLj;jg;gLfpwJ. mJ my;yJ Mfpa re;ju;g ;gq;fspy;

gad;gLj;jg;gLfpwJ. vd;gJ FwpaPl;Lr; #j;jpukhFk;. vdpDk;  ,q;F

epiwtpjp nghJikahf;f khwpahf ,Uf;Fk;. epiwasthf;fg; ngWifapid

Muk;gpf;Fk; Kd; ve;jnthU tupapYk; epiwasthf;f khwpypahfg; gad;gLj;jf;

$lhJ.

1. fhl;Lf.  1. fhl;Lf. xFx 1. fhl;Lf. x(FxGx)

2. fhl;Lf.  2. fhl;Lf. Fx 2. fhl;Lf. (FxGx)

3. ............. 3. .............. 3. Fx ep.ng.vL

4. ............. 4. Fx 4. 

5.  5. 

 Gx

thjq;fis epWTjy;

01. vy;yh kdpju;fSk; ,wg;gtu;fshtu;

mup];Nlhl;by; xU kdpjuhthu;

/ mup];Nlhl;by; ,wg;gtuhthu;

F : a kdpjd; G : a ,wg;gtu; A :  mup];Nlhl;by;

x(FxGx).FA / GA

1. fhl;Lf. GA

2. FA (v.$.2)

3. x(FxGx) (v.$.1)

4. (FAGA) (3 ep.j. tp )

 GA (4>2 tp.tp.tp)
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02. vy;yh ebiffSk; mofhdtu;fs;. mts; mofpy;iy. MfNt mts; ebif

my;y.

F : a ebif G : a mofhdts; x : mts;

x(FxGx).~Gx / ~Fx

1. fhl;Lf. ~Fx

2. x(FxGx) (v.$.1)

3. ~Gx (v.$.2)

4. (FxGx) (2 ep.j.tp )

 ~Fx (4>3 k.k.tp)

03. Cu;td fWg;G epwkhdit> fWg;G epwkhdit mofhdit MfNt Cu;td

mofhdit

F : a Cu;td G : a fWg;G epwkhdJ H : a mofhdJ

x(FxGx).x(GxHx) / x(FxHx)

1. fhl;Lf. x(FxHx)

2. fhl;Lf. (FxHx)

3. Fx (ep.ng.v)

4. x(FxGx) (v.$.1)

5. (FxGx) (4 ep.j.tp)

6. Gx (5>3 tp.tp.tp )

 x(GxHx) (v.$ 2)

8. (GxHx) (7 ep.j.tp)

9. Hx (8>6 tp.tp.tp)

04. vy;yh md;dq;fSk; nts;is epwk;. md;dnkhd;W cs;sJ. MfNt rpyu;

nts;is epwkhdtu;fs;

F : a md;dk; G : a nts;is epwkhdtu;fs;

x(FxGx).VxFx/ VxGx

1. fhl;Lf. VxGx

2. VxFx (v.$.2)

3. Fy (2 c.j.tp)

4. x(FxGx) (v.$.1)

5. (FyGy) (4 ep.j.tp)

6. Gy (5>3 tp.tp.tp )

 VxGx (6 c.ngh.tp)
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05. midj;J rpj;jpuf; fiyQu;fSk; Mf;fg+u;tkhdtu;fshtu;. ngg;up gpf;fhNrh

rpj;jpuf;fiyQu; Mthu;. MfNt Fiwe;jJ xUtuhtJ Mf;fg+u;tkhdtu;

Mtu;.

F : a rpj;jpuf;fiyQu; G : a Mf;fg+u;tkhdtu; A :  ngg;up gpf;fhNrh

x(FxGx).FA/ VxGx

1. fhl;Lf. VxGx

2. FA (v.$.2)

3. x(FxGx) (v.$.1)

4. (FAGA) (3 ep.j.tp)

5. GA (4>2 tp.tp.tp)

6. VxGx (5 c.ngh.tp)

06. midtUk; tpQ;QhdpfNsh my;yJ nka;apayhsu;fNsh Mtu;. tpQ;Qhdpfs;

midtUk; nka;apayhsu;fs; MfNt midtUk; nka;apayhsu;fs; Mtu;.

F : a tpQ;Qhdp G : a nka;apayhsu;

x(FxV Gx).x(FxGx) / xGx

1. fhl;Lf. xGx

2. fhl;Lf. Gx

3. ~Gx (Ne.ng.v)

4. x(FxGx) (v.$.2)

5. (FxGx) (4 ep.j.tp)

6. ~Fx (3>5 k.k.tp )

 x(FxV Gx) (v.$ 1)

8. (FxV Gx) (7 ep.j.tp)

9. Gx (5>8 k.tp.tp)
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Njw;wq;fis epWTjy;

01. x~Fx~Vx Fx

1. fhl;Lf. x~Fx~Vx Fx

2. fhl;Lf. x~Fx~Vx Fx

3. x~Fx (ep.ng.v)

4. fhl;Lf. ~Vx Fx

5. Vx Fx ( Ne.ng.v )

 Fy (5 c.j.tp)

7. ~Fy (3 ep.j.tp)

8. fhl;Lf. ~Vx Fx x~Fx

9. ~Vx Fx (ep.ng.v)

10. fhl;Lf. x~Fx

11. fhl;Lf. ~Fx

12. Fx ( Ne.ng.v)

13. VxFx (12 c.ngh.tp)

14. ~VxFx (9 kP.tp)

15. x~Fx~Vx Fx (2> 8 ep.ep.,.ep.tp)

02. x(PFx) (P xFx)

1. fhl;Lf. x(PFx)(P xFx)

2. fhl;Lf. x(PFx)(P xFx)

3. x(PFx) (ep.ng.v)

4. fhl;Lf. xFx

5. (P Fx) (3 ep.j.tp)

 Fx (5 v.tp)

7. (P Fx) (3 ep.j.tp)

8. P (7 v.tp )

9. (P xFx) (4>8 ,.tp)

10. fhl;Lf. (P xFx) x(PFx)

11. (P xFx) (ep.ng.v)

12. fhl;Lf. x(PFx)

13. P (11 v.tp)

14. xFx (11 v.tp)

15. Fx (14 ep.j.tp)

16. (P Fx) (13>15 ,.tp)

17. x(PFx) (P xFx) (2> 10 ep.ep.,.ep.tp)



16

03. (xFx  xGx)x(Fx  Gx)

1. fhl;Lf. (xFx  xGx)x(Fx  Gx)

2. (xFx  xGx) (ep.ng.v)

3. xFx (2 v.tp)

4.  xGx (2 v.tp)

5. fhl;Lf. x(Fx  Gx)

 Fx (3 ep.j.tp)

7. Gx (3 ep.j.tp)

8. (Fx  Gx) (6>7 ,.tp)

04. (xFx  ~xGx)  Vx(Fx ~Gx)

1. fhl;Lf. (xFx  ~xGx)Vx(Fx  ~Gx)

2.  (xFx  ~xGx) (ep.ng.v)

3.  xFx (2 v.tp)

4.   Vx~Gx (2 v.tp)

5. fhl;Lf.  Vx(Fx  ~Gx)

6. ~Vx(Fx  ~Gx) (Ne.ng.v)

7. fhl;Lf.  xGx

8. fhl;Lf.  Gx

9.  ~Gx (Ne.ng.v)

 Fx (3 ep.j.tp)

11.  (Fx  ~Gx) (9>10 ,.tp)

12.  Vx(Fx  ~Gx) (11 c.ngh.tp)

13.  ~Vx(Fx  ~Gx) (6 kP.tp)

14' ~xGx (4 kP.tp)
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05. VxFx  ~x~Fx

1. fhl;Lf. VxFx ~x~Fx

2. fhl;Lf. VxFx ~x~Fx

3. VxFx (ep.ng.v)

4.  fhl;Lf. ~x~Fx

5. x~Fx (Ne.ng.v)

 Fy (3 c.j.tp)

7. ~Fy (5 ep.j.tp)

8. fhl;Lf. ~x~Fx VxFx

9. ~x~Fx (ep.ng.v)

10. fhl;Lf. VxFx

11. ~VxFx (Ne.ng.v)

12. fhl;Lf. x~Fx

13. fhl;Lf. ~Fx

14. Fx (Ne.ng.v)

15. VxFx (14 c.ngh.tp)

16. ~VxFx (11 kP.tp)

17. ~x~Fx (9 kP.tp)

18 VxFx  ~x~Fx (2>8 ep.ep.,.ep.tp)
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gadpiy ju;f;fj;jpy; cz;ik tpUl;rKiw

(Predicate Truth Trees Methods)

cz;ik tpUl;r Kiwapd; NghJ gad;gLj;jg;gLk; tpjpfs;

1. tupirahf;fy; tpjp (Stacking Rules)

2. fpisahf;fy; tpjp (Branching Rules)

FwpaPl;Lr; #j;jpuk; xd;W cz;ikahf mikAk; xU re;ju;g;gk; khj;jpuk;

fhzg;gl;lhy; tupirahf;fy; tpjp gad;gLj;jg;gLk;.

kw;Wk; FwpaPl;L thjq;fshFk; NghJ

1.  2.  3.  4. V 

   

  

FwpaPl;Lr; #j;jpuk; xd;W cz;ikahf mikAk; khw;W topfs; fhzg;gLkplj;J

fpisahf;fy; tpjp gad;gLj;jg;gLfpwJ.

1.  2. V 3.  4.   5.  

         

   

6. V  7. V 

   

    

thjnkhd;wpd; tha;g;G> tha;g;gpd;ikiaj; jPu;khdpf;Fk; NghJ vL$w;Wf;fSld;

Kbtpd; kWg;ig Xu; tupirapy; fhl;b tpjpfisg; gad;gLj;jp tpUl;rk; epu;khzpf;fg;

gLk;. tpUl;r %bajhapd;> khj;jpuk; thjj;jpd; fpisfs; tha;g;gjhdjhFk;.

c-k;

1. P(QR). (Q ~R) / ~P 2. (R(PQ)).(RP)/(RQ)

P(QR). -2  R(PQ) - 1

(Q ~R) - 1   (RP) 3 

     P  ~ (RQ)

    Q         R

  ~R         ~Q

~P (QR) - 2 ~R (PQ) - 2

          x   x

~Q                  R ~P Q

x      x  x

       tha;g;G ~R        P

 x        x tha;g;G
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Fiwe;jJ xU fpisahtJ jpwe;jpUg;gpd; thjk; tha;g;gw;wJ.

c-k;

1. (PQ).(RS).(QVS) / (PVR) 2. (PVQ).(PR)/(QR)

(PQ)1 (PVQ) 2

(RS) 2 (PR) 1

(QVS) 3 ~(QR)

~(PVR)     Q

    ~P    ~R

   ~R

~P      Q ~P R

x

    ~R S ~R S P Q

x

Q   S  Q   S   Q          S     Q        S tha;g;gw;wJ.

tha;g;gw;wJ.

tpUl;rk; %lg;gLtjw;fhd fpisfs; fhzg;gLkhapd; mit midj;Jk; %lg;gl

Ntz;baJld; ,uz;L Kuzhd thf;fpaq;fs; tpUl;rj;jpy; xNu tupirapy; fhzg;gl

Ntz;Lk;. vLg;Gf;fspd; Nru;f;ifapy; cz;ik tpUl;r Kiwapidf; fl;bnaOg;G

tjw;F gad;gLj;jg;gLk;. NkNy Fwpg;gplg;gl;l tpjpfs; mt;thNw gadpiyj; ju;f;f

cz;ik tpUl;r KiwfSk; cupj;jhFk;. mjw;F Nkyjpfkhd tpjpfSk; gadpiyj;

ju;f;f Kiwapy; gad;gLj;jg;gLk;. epiwj; jdpahf;f tpjp> Fiwj; jdpahf;f tpjp>

Fiw nghJikahf;fy; tpjp kw;Wk; tpNrl re;ju;g;gq;fspy; khj;jpuk; gad;gLj;j

mDkjpf;fg;gl;Ls;s msthf;fy; kWg;G tpjpAk; gadpiyj; ju;f;f cz;ik

tpUl;rj;jpy; gad;gLj;jg;gLk;. FwpaPl;Lr; #j;jpuq;fSf;fhd tpUl;rk; cUthf;Fk;

Kiw fPo;tUk; cjhuzq;fspy; fhl;lg;gl;Ls;sJ.-

c-k; : 1. x (FxGx) 2. ~x (FxGx) 3. ~(VxFxxGx)

(FxGx)    Vx~(FxGx) VxFx

    ~(FyGy) ~xGx

~Fx      Gx Fy Vx~Gx

~Gy     Fy

   ~Gz

4. x~(FxGx) 5. Vx~(FxGx) 6.  ~x (FxGx)

 ~(FxGx)      ~(FyGy)      Vx ~(FxGx)

  Fx      Fy        ~(FyGy)

           ~Gx               ~Gy         Fy

        ~Gy
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7. x ~(Fx v Gx) 8. Vx~~Fx  ~x~Fx 10. Vx~(Fx v Gx)

        ~(Fx v Gx)         ~~Fy Vx~~Fx  ~(Fy v Gy)

          ~Fx            Fy ~~Fy           ~Fy

         ~Gx  Fy          ~Gy

11. x (Fx  P) 12. x ~(P Fx Vx(Fx  P)      14.x~(Fx  Gx)

  (Fx  P)        ~(P Fx Fy  P) ~(Fx  Gx)

   Fx    ~Fx  P ~P  Fy     ~Fy       ~Fx  ~Gx

   P    ~P ~Fx Fx P     ~P

15. x(Fx~(Gx  Hx))

Fx~(Gx  Hx)

~Fx ~(Gx  Hx)

    ~Gx ~ Hx

gadpiyj; ju;f;fj;jpy; cz;ik tpUl;rKiwapD}lhf thjnkhd;wpd; tha;g;gpid

jPu;khdpf;Fk; NghJ vL$w;WfSld; Kbtpd; kWg;ig fpil tupirapy; fhl;Ltj

D}lhf tpUl;rk; cUthf;fg;gLk;. tpUl;rk; %l;lg;gl;bUg;gpd; Mapd; MapNd

thjk; tha;g;ghdjhFk;.

1. (xFxxGx)/ x(FxGx) 2. (xFx ~xGx)/ ~x(FxGx)

(xFx  xGx) (xFx  ~xGx)

~x(Fx Gx) x(FxGx)

Vx~(FxGx)       xFx

~(FyGy)      ~xGx

       Fy       Vx~Gx

    ~Gy ~Gy

 Fy

xFx xGx        (FyGy)

Vx~Fx Gy

~Fz X tha;g;gw;wJ ~Fy Gy

X X  tha;g;G

c-k; 1: ~x (FxGx) c-k; 2:  ~(VxFx xGx)

Vx~(FxGx)      VxFx

         ~(FyGy)                 ~VxGx

   Fy        Vx~Gx

     ~Gy        Fy

    ~Gz
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3. (Fx  Gy)/ z(FzGz) 4. x(Fx ~ Gx).GA / ~FA

     (Fx  Gy) x(Fx ~ Gx)

~z(FzGz) GA

 Vz~(FzGz) FA

~(FaGa)    (FA ~ GA)

       Fx

       Gy      ~FA  ~GA

         X       X  tha;g;G

~Fa Ga    tha;g;gw;wJ

5. x(Fx  Gx).x(GxHx)/ FAVx(GxHx)

x(Fx  Gx) 6. Vx(FxGx). VxFx / xGx

x(Gx Hx)  Vx(FxGx)

     ~(FAVx(GxHx))        VxFx

       FA     ~xGx

~Vx(Gx  Hx)      Vx~Gx

x~(Gx  Hx)   (FyGy)

(FAGA)1            Fy

(GAHA)2            Gy

~(GAHA)3            Fz

        ~Ga  tha;g;gw;wJ

~FA GA

  X

~GA HA

   X

~GA ~HA

X  X  tha;g;G
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cz;ik tpUl;rKiwapy; Njw;wq;fis epWTk;NghJ> mj;Njw;wj;jpd; kWg;gpypUe;J

tpUl;rj;ij cUthf;Ff.

c-k;-1. x(Fx Gx) yFy zFz)

  ~ x(Fx Gx) yFy zFz))

x(Fx Gx)

    ~ yFy zFz)

~ zFz ~ zFz

  Vy~Fy Vz~Fz

~Fa    ~Fb

  (Fa  Ga)   (Fb  Gb)

   Fa         Fb

X          X

c-k;-2. xFx  ~Vx~Fx) c-k;-3. Vx (P Fx) (P VxFx)

   ~xFx ~Vx~Fx)      ~ (Vx (P Fx) (P VxFx))

 Vx (P Fx)

           ~ (P VxFx)

xFx             ~xFx

Vx ~ Fx ~Vx ~ Fx ~P ~VxFx

 ~ Fy   Vx~Fx            (P Fy)  Vx~Fx

   Fy       ~ Fy     P  (P Fy)

    X    ~ ~ Fy     X      ~ Fy

         Fy         Fy

          X          X

c-k;-4. (VxFx VyFy)

  ~ (VxFx VyFy)

 VxFx

   ~ VyFy

y~Fy

Fz

 ~Fz

  X
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ju;f;fg; gliyfs; (Logic gates)

Nju;r;rp 7.0 :- ,yj;jpudpay; Rw;Wfspd; nraw;ghl;bw;fhfj; ju;f;f epakq;fis

(gliyfis) gad;gLj;jpf; nfhs;thu;.

Nju;r;rp kl;lk; : -

7.1 FwpaPl;Lr; #j;jpuq;fspw;fhd ju;f;fgliyfis

cUthf;Fthu;.

7.2 rpf;fyhd #j;jpuq;fis vspikahf;Ftjw;Ff; fhu;Ndh

(Corno) Kiwia cgNahfpg;ghu;.

ghlNtisfs; : - 3 0

fw;ww;NgWfs; : -

 ,yj;jpudpay; Rw;Wf;fspd; nraw;ghL njhlu;ghd

tpsf;fnkhd;iwg; ngw;Wf; nfhs;thu;.

 gy;NtW ju;f;fg;gliyfspd; cs;sPL kw;Wk; ntspaPL

epiyfis milahsk; fz;L nfhs;thu;.

 rpf;fyhd #j;jpuq;fSf;Fupa vspa Rw;Wf;fis

cUthf;Fthu;.

 ,yj;jpudpay; Rw;Wf;fis cUthf;Ftjpy; ju;f;fg;gliyfspd;

Kf;fpaj;Jtj;jpid kjpg;gpl;Lf; nfhs;thu;.

 %d;Wf;F Nkw;glhj khwpfspd; fPo; fhu;Ndh glq;fis

cUthf;Fthu;.

 fhu;Ndh glq;fSld; njhlu;Gila tpjpfis milahsk;

fz;L nfhs;thu;.

 fhu;Ndh glq;fisf; nfhz;L rpf;fyhd #j;jpuq;fis

vspa #j;jpuq;fshf khw;Wthu;.

mwpKfk; : -

(Binary Numbers) ,Uk vz;fisf; nfhz;L gy;NtW tpjkhd ju;f;f khjpupfisf;

fl;bnaOg;gTk; jPu;khdq;fis Nkw;nfhs;sTk; ,aYkhd tifapy; cUthf;fg;

gl;Ls;s Rw;Wf;fs; “ju;f;fr; Rw;Wf;fs;|| (Logical circuit) vdg;gLk;. fzpdpahdJ

,j;jifa rpf;fyhd ju;f;fr; Rw;Wf;fs; gytw;wpd; Nru;f;ifapdhy; cUthf;fg;

gl;Ls;sJ. ,t;tpyj;jpudpay; Rw;Wf;fshdJ Njitf;F Vw;g ju;f;fg;gliyfis

xd;wpizj;J cUthf;fg;gl;Ls;sJ. mjdbg;gilapy; fzpdpapd; ika

Kiwtopahf;fk; vdg;gLk; CPU tpy; ngUkstpyhd ju;f;fg;gliyfs; xd;wp

ize;Js;sd.
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xd;W my;yJ xd;Wf;F Nkw;gl;l ju;f;f cs;sPl;L rkpf;iQfisg; (Input signals)

vLj;J nraw;gLj;jp ntspaPl;Lr; rkpf;iQfisg; (Output) gpwg;gpf;Fk; ,yj;jpudpay;

Rw;Wj; ju;f;fg;gliy vdg;gLk;. ,it gpujhdkhf g+ypad; ml;ruf;fzpj rpj;jhe;jj;jpd;

mbg;gilapy; cUthditahFk;.

fzpdpahdJ gy;NtW juTfis cUthf;FtJ ,yj;jpudpay; rkpf;iQfspd;

%ykhFk;. mit ~Nthy;l;| msTfs; kpd; Mw;wiy (Voltage) vdg;gLk;. ,q;F

cr;r epiy Nthy;l; myfpid - 1 vdTk; jho; epiy Nthy;l; mstpid - 0

vdTk; fhl;lg;gLk;.

,J ,yj;jpudpay; Rw;Wf;fspy; jpwe;j (ON) kw;Wk; %ba (OFF)  re;ju;g;gq;fSf;Fr;

rkdhditahff; fUjg;gLfpwJ. ,it fzpdpj;Jiwapy; Jtpj (,Ukhd) vz;fs;

vdg;gLk;. ,q;F 1>0 vd;gd KiwNa cz;ik (True), ngha; (False) vDk; ju;f;fg;

ngWkhdj;ij ngWk;.

ju;f;fg;gliyNahL ,ize;j Rw;Wf;fisg; gad;ghl;bd; mbg;gilapy; ,uz;lhfg;

gpupf;fyhk;.

1. mbg;gilj; ju;f;fg;gliyfs; (Basic logic gates)

2. $l;L my;yJ Nru;khdj; ju;f;fg;gliyfs; (Combinatonal logic gates)

mbg;gilj; ju;f;fg;gliy (Basic logic gates)

1. ,izg;Gg;gliyfs; (AND Gates)

2. my;yJg; gliyfs; (OR Gates)

3. kWg;Gg; gliyfs; (NOT Gates)
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mbg;gilj; ju;f;fg;gliyfs; (Basic logic gates)

1. ,izg;Gg; gliyfs; (AND Gates)

cs;sPl;Lr; rkpf;iQfs; ,uz;L my;yJ mjw;F Nkw;gl;l vz;zpf;ifapd; kPJ

njhopw;gl;L ntspaPl;ilg; ngWtNjhL> cs;sPl;Lr; re;ju;g;gq;fs; midj;Jk;

cau;thapd; (High) khj;jpuk; ntspaPLk; cau;thFk;. khwhf VjhtJ xU re;ju;g;gk;

jho;thapd; (low) ntspaPLk; jho;thFk;.

cwo;Tg; gliy (OR Gates)

cs;sPl;Lr; re;ju;g;gq;fs; ,uz;L my;yJ mjw;F Nkw;gl;l vz;zpf;ifapy;

njhopw;gl;L ntspaPl;ilg; ngWtNjhL mjpy; cs;sPl;Lr; re;ju;g;gq;fs; midj;Jk;

jho;thapd; khj;jpuk; ntspaPL jho;thFk;. ntspaPL cau;thtjw;Ff; Fiwe;jJ

xU cs;sPlhtJ cau;thf Ntz;Lk;.

kWg;Gg; gliy (NOT Gates)

cl;gLj;jg;gLk; ju;f;fg; ngWkhdj;jpd; kWg;G ntspaPlhf ngwg;gLtNjhL> cs;sPL

0 Mapd; ntspaPL 1 MFk;. cs;sPL 1 MFk; NghJ ntspaPL 0 MFk;.

P Q

0

0

1

1

0

1

0

1

0

0

0

1

cs;sPL ntspaPL

 
A B

C

AND

 P

Q

A

B
C

OR

R
A C

NOT

P

cs;sPL ntspaPL

P

0

1

1

0

(PQ)

(PQ)

(PVQ)P Q

0

0

1

1

0

1

0

1

0

1

1

1

cs;sPL ntspaPL

P

Q
(PVQ)

~ P

~ P
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A B

C

NAND

P
Q

 

 P
Q

A

R

C

NOR

B

P Q

0

0

1

1

0

1

0

1

1

1

1

0

cs;sPLntspaPL

~(PQ) ~(PQ)

~(PQ)

P Q

0

1

1

0

1

1

cs;sPLntspaPL

0

0

0

1

1

1

~(P VQ)
P

Q
~ (PVQ)

P

Q

~ (PVQ)

$l;L my;yJ Nru;khdj; ju;f;fg;gliyfs; (Combinatonal logic gates)

,izg;G kWg;Gg; gliy (NAND Gate)

,izg;G> kw;Wk; kWg;Gg; gliyfspd; Nru;f;ifahFk;. ,izg;Gg; gliyf;F

vjpuhdJ kWg;G ,izg;G gliyahFk;. vy;yh ngWkhdq;fSk; cau;thapd;

(high = 1) khj;jpuk; ntspaPL jho;thFk; (Low = 0)

cwo;T kWg;Gg; gliy (NOR Gate)

cwo;T kw;Wk; kWg;Gg; gliyfspd; Nru;f;ifahFk;. vy;yh ngWkhdq;fSk;

jho;thf ,Uf;ifapy; ntspaPL cau;thFk;.

,izg;G kWg;Gg;gliy  (NAND), cwo;T kWg;Gg; gliy (NOR) Mfpad

nghJg; gliyfs; (Universal Gates) vdTk; mwpag;gLk;. mjd;gb cUthFk;

gliyfs; tUkhW

NAND Clhf NOT ntspg;ghL

NAND Clhf AND ntspg;ghL

NAND Clhf OR ntspg;ghL

 
A

 

 

 

A

B

 

    A

B

A

B (A.B)

A

B
(A+B)



27

ty;Ywo;Tg; gliy (Exclusive OR Gate) (X OR)

cs;sPl;L ngWkhdq;fspy; xd;W my;yJ xd;W khj;jpuk; cau;;thapd; ntspaPL

cau;thFk;.

ty;Ywo;T kWg;Gj; ju;f;fg;gliy (XNOR Gate) (Exclusive XNOR)

cupa ngWkhdq;fs; xd;Wf;nfhd;W vjpuhapd; khj;jpuk; ntspaPL jho;thf

mikAk;. cs;sPl;L ngWkhdq;fspy; xd;W my;yJ xd;W khj;jpuk; cau;thf

mikAk; NghJ ntspaPL jho;thf mikAk;.

rkdhd #j;jpuq;fSlhfj; ju;f;fg;gliyfis cUthf;Fjy;.

c-k; :

(PVQ)P Q

0

0

1

1

0

1

0

1

0

1

1

0

cs;sPLntspaPL

P Q

0

0

1

1

0

1

0

1

1

0

0

1

cs;sPLntspaPL

P

Q

(PVQ)

P

Q

~ (PVQ)

4. (PQ)  ((PQ) V ~(PVQ))

1' (PQ)  (~PVQ)

3. ~(P~Q)  (PQ)

2. ~(PQ)  (P ~Q)

P

Q

P

Q

~ (PVQ)

 P

Q

 P

Q

P

Q
 

XNOR gate  ,J vspa gliyapd; %yk; fhl;lg;gLkhapd;
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5. ~(P  Q) PVQ)~(PQ))

6. (P~Q)(Q~R)  ((PQ) V ~(Q R))

XOR gate  ,J vspa gliyapd; %yk; fhl;lg;gLkhapd;

P

Q

(PVQ)

P

Q

R

P

Q
 

P Q R

7. ((PQ) PR [(~PV(QR)) V (P ~(Q V R))]
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fhNdh tiuglk; (Karnaugh Map)

K tiuglk; vdg;gLk; nkhup]; fhNdh (Mourice Karnaugh) tiuglk;> g+ypad;

ml;ru fzpjj;ij NkYk; ,yFgLj;jpf; fhz;gpj;j Kf;fpakhd ju;f;f khjpup

xd;whFk;. mnkupf;f ngsjPftpayhsuhd ,tu; fzpjtpayhsuhfTk;

mwpag;gLfpd;whu;. ,tu; jdJ ju;f;ff; Fwpg;Gf;fisf; nfhz;L ju;f;fg;gliyapidf;

Fiwe;j nrytpy; cUthf;fTk; etPdkag;gLj;jTk; Njitahd gpd;dzpia

tFj;jhu;. 1953y; ,k;khjpup mtuhy; cUthf;fg;gl;lJ. 1952y; vl;tl; tPr; (Edward

Vcitch) ,d; tiuglj;jpd; tsu;r;rpahff; fhu;Ndh tiuglk; fhzg;gLfpwJ. fhNdhtpd;

,t;tiuglk; cz;ik ml;ltizapd; GJkhjpupahff; fUjg;gLfpwJ. g+ypad;

,Uk vz;fs;> ,izg;G> cwo;T> kWg;G Nghd;w ju;f;f epajpfis khj;jpuk;

nfhz;L ,tu; ,jid tFj;Js;shu;.

,f; fhNdh ml;ltizapy; cs;slq;fpAs;s rJuq;fspd; vz;zpf;if 2n vdj;

jPu;khdpf;fg;gLk;. (n = khwpfspd; vz;zpf;if)

c-k; = 2n

,uz;L khwpfs; 22 = 22 = 4

%d;W khwpfs; 23 = 222 = 8

ehd;F khwpfs; 24 = 2222 = 16

g+ypad; FwpaPL - FwpaPl;L msitapaYf;Fupa

FwpaPLfs;

khwpfs; A,B,C,D —— P,Q,R,S ———

kWg;G (A,B,C ...) /(ABC ~ (~P, ~Q, ~R)

,izg;G  

cwo;T + 

cz;ik ngWkhdk; 1,0 T,F

fhNdh ml;ltiznahd;iwj; jahupj;jy;

 ,uz;L khwpfSf;fhd ml;ltizfs;

{[(~P~Q)  (~PQ)]  [(P~Q)  (PQ)]}

cs;sPL

A B
0 0a
0 1b
1 0c
1 1d

O/P
0.0

(~P~Q)
(a)

0.1
(~PQ)

(b)

0.0
(P~Q)

(c)

0.0
(PQ)

(d)

0

1

P
Q

0 1
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 %d;W khwpfSf;fhd ml;ltiz

{[(~P~Q~R)(~P~QR)(~PQR)(~PQ~R)(P~Q~R)(P~QR)(PQR)(PQ~R)]

4>5 khwpfSf;F ePbf;f KbAkhapDk; ,q;F 3 khwpypfSf;F khj;jpuk; tiuaWf;fg;

gl;Ls;sJ. g+ypapd; Kiwapidr; RUf;Fk;NghJ fhNdhg; Kiw ,uz;L Kiwfs;

gad;gLj;jg;gLk;

 ngUf;fq;fspd; $l;Lj;njhif ((Sum of Product - (SOP))

 $l;Lj;njhiffspd; ngUf;fkhf ((Product of Sum - (POS))

ngUf;fq;fspd; $l;Lj;njhifahf vd;gjd; %yk; rpf;fyhd $w;Wf;fs; khj;jpuk;

vspikahf;fg;gLtJ rpy ,lk; ngWk;> ,jd;NghJ gpd;gw;wg;gLk; epajpfs; fhzg;gL

fpd;wd. mitahtd;

FOthf;fy; epajpfs; / vspikahf;fy; tpjp

1. 1 ck; 0 vDk; ngWkhdq;fisf; FwpaPl;lhf;fk; nra;Ak; NghJ 0

gad;gLj;jg;gl;lJ (ngUf;fq;fspd; $l;Lj;njhifapd; mbg;gilapy; mike;jpUg;gNj

mjw;fhd fhuzkhFk;.) (1 ,lk; ngw;Ws;s re;ju;g;gq;fs; epuy;fSf;F Vw;gTk;

epiwfSf;F Vw;gTk; Nru;f;fg;gLk;) g+r;rpaj;ijf; nfhz;l ve;j xU gFjpAk;

FOf;fspy; mlq;f KbahJ.

2. %iy tpl;lkhf njhFjpahf;f Kbahjit. (FOf;fs; fpilahdjhf my;yJ

nrq;Fj;jhf ,Uf;fyhk;.)

cs;sPL

A B
0 0a
0 0b
0 1c
0 1d
1 0e
1 0f
1 1g
1 1h

0
1
0
1
0
1
0
1

C
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3. vg;NghJk; mLj;jLj;Js;s gjq;fs; kl;LNk Kiwahd gad;ghl;Lf;F vLj;Jf;

nfhs;sg;gLk;.

4. fl;lq;fis ,uz;bd; klq;fhf (2>4>6>8) $l;lkhf;fpf; fhl;l Ntz;Lk;. (3

fl;lq;fis xNu njhFjpahf nfhs;s KbahJ)

5. xd;wpd; kPJ xd;W mikAkhW $l;lkhf;fyhk;. ,aYkhdtiu mjpy;

tprhykhd FOit Nfhitg;gLj;j Ntz;Lk;.

6. cUis tbitg; Nghd;W cupa FwpaPl;Lf; Nfhitiaf; fpilahf> my;yJ

epiyf;Fj;jhf mikAkhW ,lg;gLj;j Ntz;Lk;. mjhtJ tupirapd; ,lJ

gf;fg; gFjp tyJ gf;fg; gFjpAld; Nru;f;fg;glyhk;. FOthf;fg;glyhk;.

kw;Wk; ml;ltizapd; Nkw;gFjp fPo;gFjpAld; FOthf;fg;glyhk;.

1

1

1

11

0

11 100100
A

BC
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 2 my;yJ 3 khwpfSldhd fhNdh ml;ltiz

A,B,C vd fhl;lg;gl;Ls;s khwpfs; P,Q,R vd khw;wpaikf;f KbAk;.

AB + AB + AB + AB       {[(~P~Q)  (~PQ)]  [(P~Q)  (PQ)]}

(ABC+(ABC)+(ABC)+(ABC+(ABC+(ABC)+(ABC)+(ABC=
{[(~P~Q~R)(~P~QR)(~PQR)(~PQ~R)(P~Q~R)(P~QR)(PQR)(PQ~R)]}

fhNdh tiuglj;ij nfhz;L rpf;fyhd #j;jpuq;fisj; jPu;j;jy;

c-k; 1 (AB) + (AB) + (AB)  ?  (A+B) c-k; 2 (AB) + (AB) + (AB)    ?

(A+B) = (~PQ) (A+B) = (~P~Q)

c - k; 3 (ABC) + (ABC) + (ABC) + (ABC) + (ABC)   ?

0.0

(~P~Q)
a

0.1

(~PQ)
b

0.0

(P~Q)
c

0.0

(PQ)
d

0

1

P
Q

0 1

A + (BC) = (~PQ~R)



33

tpku;rd rpe;jid gw;wpa Xu; Ma;T

Nju;r;rp 8.0 :- tpku;rd rpe;jid njhlu;ghf Muha;e;J ju;f;fg; Nghypfspd;

jd;ikia tpsf;Fthu;.

Nju;r;rp kl;lk; : -

 epak thjq;fspd; Nghypfspd; mikg;gpid Kd;itg;ghu;.

 thjq;fspy; epakkpy; Nghypfspd; ,ay;igr; Nrhjpg;ghu;.

ghlNtisfs; : - 1 5

fw;ww;NgWfs; : -

 ca;j;jwp mDkhdj;jpy; epfOfpd;w epakg; Nghypfisg;

gl;bay;gLj;Jthu;.

 epak> epakkpy; NghypfSf;fpilNaahd NtWghl;bid

tpsf;fpf; nfhs;thu;.

 epakkpy; Nghypfis tifg;gLj;jy;.

 xt;nthU tifaPl;Lf;Fk; cupa Nghypfis NtWgLj;Jthu;.

 nkhop gpuNahfj;jpy; Vw;gLk; ju;f;f uPjpahd jtWfis

,dq;fhz;ghu;.

 epakkpy; Nghypfspd; tiffSf;fpilapyhd NtWghl;bid

xg;gPl;L uPjpahfr; Rl;bf;fhl;Lthu;.

 ehshe;j nkhop cgNahfj;jpd; epakg; Nghypfis ,dk;

fhz;ghu;.

mwpKfk; : -

“msitapay; tpjpfis kPwpr; nrd;W typikahd cUtj;jpy; Njhd;Wk;  typikaw;w

msitapay; thjq;fs; NghypfshFk;.” - N[k;]; nty;ld;> N[.V. nkhdfd;

ju;f;fg; Nghypfs; (msitapay; Nghypfs;) ,lk;ngWk; re;ju;g;gj;ij ,uz;L

tifahf gpupf;fyhk;.

1. epakg;Nghyp Formal Fallacies

2. epakkpy; Nghyp Non Formal Fallacies
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ghltplaq;fis tpsq;fpf; nfhs;tjw;fhd topfhl;ly;

epak Nghypfs;

msitapay; tpjpfs;> mikg;Gfs;> xOq;Ffs;> epahaq;fs; kPWfpd;w NghJ

Vw;gLfpd;w ju;f;fj; jtNw epakg; NghypahFk;. MfNt thjj;jpdNjh> vL$w;wpdNjh

fUj;ijg; gw;wp Nehf;fhJ kPwg;gl;l tpjpfis kl;Lk; Nehf;FtJ epakg; NghypahFk;.

1 . gpd;dil Nghyp/ tpjpj;J tpjpj;jy; Nghyp

gpd;dilg; Nghyp vd;gJ xU epge;jid thf;fpaq;fspd; gpd;dilia tpjpj;J

Kd;dil Kbthfg; ngwg;gLk;NghJ Vw;gLtjhFk;.

fz;bapy; xU khspif ,Uf;Fkhapd; mJ xU tuyhw;W efukhFk;.

fz;b xU tuyhw;W efukhFk;

/ fz;bapy; khspif cz;L.

P : fz;bapy; khspif cz;L

Q : fz;b xU tuyhw;W efuk;

2 . Kd;dil kWg;Gg; Nghyp / kWj;J kWf;Fk; Mfhup

epge;jid thf;fpankhd;wpy; ,lk; ngWk; NgnuL $w;wpy; gpw;$w;wpd; kWg;G

gf;f$w;wpy; ,lk; ngWkhapd; Kw;$w;wpd; kWg;G KbTf; $w;wpy; ,lk; ngWtjd;

%yk; ,g;Nghyp Vw;gLk;.

,d;W khiy kio nga;Akhapd; Nghl;b gpw;Nghlg;gLk;

,d;W khiy kio nga;akhlhJ

/ ,d;W Nghl;b eilngwhJ

P :,d;W khiy kio nga;jy;

Q : ,d;W Nghl;b gpw;Nghlg;gly;

kWj;J tpjpj;jy; tpjpia jtwhfg; gad;gLj;jy;

vL$w;Wf;fspy; cs;s khw;Wf;fspy; xd;W Vw;Wf;nfhs;sg;gl;L gpd;du; kw;iwa

khw;wpid Kbtpy; kWf;Fk;NghJ ,g;Nghyp Vw;gLfpd;wJ. cjhuzk;

P v Q P v Q

    Q P

~P       ~Q

PQ

Q

P

PQ

~P

~Q

mtu; fz;bf;F my;yJ nfhOk;Gf;Fr; nry;thu;.

mtu; fz;bf;Fr; nry;thu;.

/ mtu; nfhOk;Gf;Fr; nry;ykhl;lhu;.
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Nkw;Fwpg;gpl;l re;ju;g;gq;fisj; jtpu fPo;tUk; re;ju;g;gq;fspYk; epakg; Nghypfs;

Vw;glyhk;.

jtwhd nkhopngau;g;G> Kiwaw;w Neu;khW> jtwhd vjpu;khW> jtwhd ,izT

Nghd;wdTk; kj;jpa gjk; tpahg;jpailah Nghyp> rpWgj> ngUk;gj Nghyp

Nghd;wtw;iwAk; Fwpg;gplyhk;.

epakkpy; Nghypfs;

njhFj;jwp mDkhdj;jpd; Kbit cWjpg;gLj;JtJ mjw;F mbg;gilahf mikAk;

fhuzq;fspd; cz;ik jd;ikahFk;.  MfNt Fwpj;j tplaq;fs; nghUj;jkw;wjhapd;

typjw;wjhapd; my;yJ ngha;ahapd; my;yJ Nfl;gtiu Vkhw;Wkhapd; mjid

epakkpy; Nghypfshf ,dk; fhz KbAk;. my;yJ thjk; xd;wpd; cs;slf;fg;gLk;

jtW xd;wpd; fhuzkhf Kbit cWjpg;gLj;j Kbahky; ,Uj;jy; epakkpy;

NghypahFk; ,J gpujhd (5) Ie;J tifg;gLk;.

1. nghUe;jh KbTg; Nghyp / xUq;fpiraha; Nghyp (Fallacies of Irrelevancy)

2. eypTepiyg; Nghypfs;/ gytPdkhd njhFj;jwpTg; Nghyp

(Fallacies of  Weak Induction)

3. jtwhd Kw;jPu;g;Gf;fs; / jg;ngz;zq;fs; (Fallacies of  Presumption)

4. $wpaJ $wy; Nghypfs; (Fallacies of  Ambiguity)

5. nkhop rhu;e;j Nghypfs; (Fallacies of  Gramaticul Analogy)

1 . nghUe;jh KbTg; Nghyp/ xUq;fpirahg; Nghyp

KbTfis cWjpg;gLj;j Kd;itf;fg;gLk; tplaq;fs; my;yJ rhl;rpfs;

nghUe;jhjhapd; Fwpg;ghfj; ju;f;fj; jtWfs; Vw;gLk; tpjj;ijf; fUj;jpy; nfhz;L

mit Vw;gLk; tpjj;ijf; fPNo fhl;lg;gl;Ls;sthW gpupj;J fhl;Lthu;.

1. mbjb epahag; Nghyp / gyte;j epahag;Nghyp (Appeal to force)

2. mDjhg topg; Nghyp (Appeal to pity)

3. rKjhag; Nghyp (Argument to the people)

4. Ms; epahag; Nghyp (Argument against the person)

5. jlj;jw; Nghyp (Neu;)

6. kiw jlj;jw; Nghyp

2 . gytPdkhd njhFj;jwpTg; Nghypfs; / gytPdkhd Nghypfs;

KbTfis cWjpg;gLj;jr; rhl;rpfs; nghUj;jkhapDk; FiwghLfs; fhuzkhfTk;

ju;f;f uPjpahd FiwghL fhuzkhfTk; ,t;tifg; Nghyp Vw;gLk;.
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mjhtJ ,q;F KbTf;Fk; rhl;rpf;Fk; ,ilapyhd njhlu;G Nghjhik fhuzkhf

,J Vw;gLfpd;wJ.

,g;gpuptpd; fPo; tUk; Nghypfs; gpd;tUkhW>

1. khf;fs; epahag;Nghyp

2. mwpahik epahag;Nghyp

3. Neuy; jlj;jw; Nghyp

4. fhfjhypag; Nghyp

5. nghUj;j KbTg;Nghyp

6. KbT Nkw;nfhs;sy; Nghyp

3 . Kbtpd; $W Nkw;Nfhly; Nghyp my;yJ jg;ngz;zq;fs; %yk; Vw;gLk;

Nghypfs;

cWjpg;gLj;jj; Njitahd Kbit Kd;dNu gpioahfj; jPu;khdpj;J gpd;du;

rhl;rpahf mNj tplaj;ij vLj;Jf;fhl;Ljy; ,e;jg; Nghypapd; jd;ikahFk;.

,t;thwhd 3 tifg; Nghypfs; cz;L.

1. mrpj;jg;Nghyp

2. gy;tpdhg; Nghyp

3. rf;fu ep&gzg; Nghyp

4 . <ubapay;Gg; Nghypfs; my;yJ ,UnghUs; Nghypfs;

,it nkhopg; Nghypfisr; rhu;e;jitahFk;.  nkhopapy; cs;s gjq;fs; gy

fUj;Jf;fisj; jUkhapd; my;yJ ,yf;fz Kiwf;F Kuzhf thf;fpak;

mikf;fg;gl;bUf;Fkhapd; fUj;Jj; njsptw;wjhf ,Uf;Fk;.  ,t;thwhd Nghypfs;

,U tifg;gLk;.

1. cr;rupg;G Nghyp

2. thf;fpa topg; Nghyp

5 . nkhop rhu;e;j Nghypfs;

nkhopg; gad;ghL mjd; xOq;fikg;G> mjd; jd;ik NghJkhdjhf ,Ug;gpDk;

KOikf;Fk; jdpaDf;Fk; tplaq;fisr; rpf;fyhf;fpf; nfhs;tjhy; FiwghLfs;

Njhd;wf; $Lk;.  ,t;tifg;Nghypfs; ,uz;L tifg;gLk;.

1. gpupg;Gg; Nghyp

2. rKjhag; Nghyp
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kjpg;gPLfs; rhu;e;j $w;Wf;fspd; jd;ik

gFg;gha;T nka;apayhsu;fspd; fUj;jpd; gb> NtW nkhop uPjpahd $w;Wf;fis

tpl mbg;gilapy; kjpg;gPL rhu;e;j $w;Wf;fspy; NtWghl;ilf; fhzyhk;. nghJthd

nkhop vLg;Gf;fisg; gFg;G vLg;Gf;fs; njhFg;G vLg;Gf;fs; kw;Wk; kdntOr;rp

rhu;e;j vLg;Gf;fs; vd tifgLj;jyhk;.

kdntOr;rp rhu;e;jtw;wpy; kjpg;gPL rhu;e;j $w;Wf;fspd; ed;ik - jPik> gad; -

gadw;w Nghd;w vz;zf;fUf;fs; kjpg;gPL rhu;e;j vLg;Gf;fspy; fhzyhk;.

jj;JtkuGfs; gytw;wpy; ,J njhlu;ghd gy;NtW fUj;Jf;fs; Kd;itf;fg;gl;Ls;sd.

ed;ik vDk; vz;zf;fU

gpNsl;Nlhtpd; gb ,t;Tyfpy; epyTk; ed;ik vDk; khjpupapD}lhf mDgt

cyfpy; ed;ikia kjpg;gplyhk;.

G.E. %tupd;gb ed;ik vd;gJ vspikahdJk; tiuaWf;f KbahjJkhd

vz;zf;fUthFk;. xOf;fk; rhu;e;j vz;zf;fUf;fSf;Fk; ,J nghUe;Jk;. %tu;

$WtJ Nghy; ,t;ntz;zf;fU rhu;e;j vLg;Gf;fis kjpg;gpl KbahJ vd;gjhFk;.

A.J. Vau;> Nltpl; ̀ pAk;> C. L. ];Btd;rd; gb kjpg;gPL rhu;e;j $w;Wf;fspy; fUj;jhdJ

mt;tt; re;ju;g;gq;fSf;Nfw;g khWk;.

kjpg;gPL rhu; $w;Wf;fs; mu;j;jKs;s nkhopapd; vy;iyia kPwpr; nrd;Ws;sJ

vd;gij vLj;Jf;fhl;l Ke;jpa tpl;fd;];ld; Kaw;rpj;Js;shu;.

mjd;gb

 ViofSf;F cjTjy; ed;ik gaf;Fk;

 me;j ,ir kpfTk; ,dpikahdJ

 mtUila ehty; rpwe;jJ

 jpULjy; ew;nray; my;y

fw;wy; fw;gpj;jy; nraw;ghL

 gjq;fs; kw;Wk; vLg;Gf;fspd; Nru;f;ifapy; fhzg;gLk; epakg; Nghypfisg;

gl;baypLthu;.

 epakkpy; Nghypfis tifg;gLj;Jf.

 eilKiw cyfpy; gad;gLk; Nghypfisj; njhFj;J Kd;itf;f> tFg;G khztu;

fis 2 FOf;fshf;fp tpdh tpilg; Nghl;bnahd;W elhj;Jf.
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tpQ;Qhd Ma;T Kiwfs;

Nju;r ;rp  12.0 :- tpQ;Qhdf; fUJNfhspd; ,ay;GfisAk; mit Nrhjpf;Fk;

KiwfisAk; tpsf;Fthu;.

Nju;r;rp kl;lk; : -

12.2 gy;NtW tpQ;Qhd NrhjidKiwfSf;fpilapyhd

NtWghLfis tpgupg;ghu;.

ghlNtisfs; : - 1 5

fw;ww; NgWfs; : -

 tpQ;Qhd Nrhjidfspd; tiffisg; gl;bay; gLj;Jthu;.

 gy;NtW tpQ;Qhd Nrhjidfspd; jdpj;Jtkhd gz;Gfis

  tpgupg;ghu;.

 gy;NtW Nrhjid KiwfSf;fpilapyhd NtWghl;il

  xg;gha;thu;.

 tpQ;Qhdf; fz;L gpbg;Gf;fis cUthf;Ftjpy; tpQ;Qhd

  Kiwfspd; gq;fspg;gpid kjpg;gpLthu;.

mwpKfk; :

tpQ;Qhdpfshy; xU fUJNfhspd; typjhd jd;ikia tha;g;G ghu;g;gjw;fhf

gad;gLj;jg;gLk;> Neu; kw;Wk; Neuy; Nrhjid Kiwfis mwptu;. Ma;tpd;

%yk; tpQ;Qhdpfs; gpur;rpidfs; njhlu;ghd Fwpg;gpl;l tplaq;fisg; Gyf;fhl;rpf;F

cl;gLj;jpf; nfhs;tu;. ,t;tDgt Nrhjidfs; ,U tifg;gLk;.

1. mtjhdpg;G

2. gupNrhjid

Ma;tpd; Kf;fpaj;Jtk; :

 ,aw;ifapd; epiyahd njhlu;Gfs; / fhuzfhupa njhlu;Gfis ntspg;gLj;jy;

kw;Wk; cWjpg;gLj;jy;.

 fUJNfhs; xd;wpd; jd;ikapidj; jPu;khdpj;jy;.
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mtjhdpg;G

fhuzpfisf; fl;Lg;gLj;jhJ khwpfspy; khw;wq;fis Vw;gLj;jhJ Nkw;nfhs;Sk;

Ma;Tfs; mtjhdpg;G vdg;gLk;.

c-k; :

 #upa fpuzj;ij> re;jpu fpuzj;ij mtjhdpj;jy;

 re;jpudpy; Vw;gLk; khw;wq;fis mtjhdpj;jy;

 tz;zj;Jg;g+r;rpfspd; tho;f;if Nfhyj;ij mtjhdpj;jy;

 fhl;L ahidfspd; elj;ijfis mtjhdpj;jy;

gupNrhjid

gpugQ;rk; njhlu;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfisf; fl;Lg;gLj;jpAk; khwpfspy;

khw;wq;fis Vw;gLj;jpAk; Nkw;nfhs;Sk; Ma;Tfs; gupNrhjidahFk;.

c-k; : kuq;fs; tsu;tjw;F xsp mtrpak; vd;gjw;fhd Ma;Tfs;.

cNyhfj;jpy; JUg;gpbj;jy; njhlu;gpy; tsp kw;Wk; <uj;jd;ikapd;

nry;thf;fpid Ma;T nra;jy;.

gupNrhjidf;Fupa rpy gz;Gfs;

1. vOkhwhd khjpupfisj; Nju;T nra;jy;

2. fhuzpfisf; fl;Lg;gLj;jy;

3. khwpfspy; khw;wq;fis Vw;gLj;jy;

4. kPz;Lk; kPz;Lk; Ma;Tfis Nkw;nfhs;sy;.

mtjhdpg;gpy; cs;sf kw;Wk; ntspthupahd Vw;Gilikia ghJfhg;gjw;Fk;

ek;gfj; jd;ikia cWjpg;gLj;jTNk ,it

,yl;rpa gupNrhjid / vLfhuzp

,q;F Fwpj;j re;ju;g;gj;jpy; xU khwpapy; khw;wq;fs; Vw;gLj;jg;gLk; mNj Neuk;

Vw;gLk; tpisTfs; mtjhdpf;fg;gLk;.

c-k; : tspkz;lyj;jpd; ntg;gepiy> mKf;fk;> nfhs;ssT Nghd;w KbT

 fSf;fpilapyhd njhlu;GfspD}L

1. nghapypd; tpjp

2. rhs;]pd; tpjp

Nghd;w thA njhlu;ghd nfhs;iffs; mtw;iw Ma;Tf;F cl;gLj;JtJk; khjpup

epiyikapd; fPo; Nkw;nfhs;sg;gLk;.

fl;Lg;ghl;L FO Kiwik (Control Group Method)

Ma;Tf;F cl;gLj;Jgtu;fisf; Fiwe;jg;gl;rk; ,U FOf;fshf;fp xU fhuzpia

fl;Lg;gLj;jp Vida vy;yhf; fhuzpfSf;Fk; rkkhd tha;g;G toq;fp
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gupNrhjidf;FO> fl;Lg;ghl;Lf;FO Mfpa ,uz;Lf;Fk; ,ilapyhd NtWghl;bid

tpsf;Fjy; ,t;tha;tpd; %yk; ,lk; ngWk;.

c-k; :

1. Y}ap gh];lu; ePu; ntWg;G Nehapidj; jLg;gjw;fhff; fz;Lg;gpbj;j kUe;jpd;

Vw;Gilikia cWjpg;gLj;Jtjw;fhd Ma;T.

2. itj;jpau; ngd;bq; (Dr. Bantin) kw;Wk; itj;jpau; rhu;s;]; (Dr. Charles) ePuopT

Neha; fl;Lg;ghl;bw;fhf ,d;Rypd; N`hNkhdpd; nraw;ghl;bidg; gupNrhjpj;jy;.

3. fw;gpj;jy; El;g Kiwfs; khztu;fspd; vz;zf;fU tpUj;jp njhlu;gpy;

Vw;gLj;Jk; jhf;fk;.

jdpahs; tuyhw;W Kiw / tpla Ma;T (Cause Study)

VNjDk; epfo;T> epiyik re;ju;g;gk; my;yJ jdpegu; njhlu;gpy; ,we;j kw;Wk;

epfo;fhy rk;gtq;fis kpfTk; MokhfTk; #l;Rkkhd KiwapYk; Nkw;nfhs;sg;gl;l

Ma;tpd; %yk; ngw;Wf;nfhz;l juTfspd; %yk; KbTf;F tUtjhFk;.

c-k; :

clypay; itj;jpa epGzu; xUtu; Nehahsiug; gupNrhjpj;jy;.

Fw;wthsp xUtu; njhlu;ghf nghyp]; cj;jpNahfj;ju; Nkw;nfhs;Sk; Ma;T

jw;nfhiy njhlu;ghd Ma;T

cs Neha; njhlu;gpy; cs rpfpr;irahsu; xUtu; Nkw;nfhs;Sk; Nrhjid

jPu;g;Gr; Nrhjid

VNjDk; tpQ;Qhdj; Jiwapy; Nghl;bf;fUJNfhs;fs; ,uz;L fhzg;gLkhapd;

mjpy; kpfTk; nghUj;jkhd fUJNfhisj; njupT nra;tjw;F Nkw;nfhs;sg;gLk;

NrhjidahFk;. ,q;F xt;nthU fUJNfhspy; ,Ue;J cl;fpilahfg; ngwg;gLk;

vjpu;T$wy;fSf;Ffpilapy; nghUj;jg;ghbd;ik fhzg;gl Ntz;Lk;. gupNrhjidapd;

tpisTld; nghUe;Jk; vjpu;T $wiy Kd;itj;jpUe;j fUJNfhs; rupahdJ

vdf; fUJtNjhL khw;Wf; fUJNfhs;fisg; Gwf;fzpf;fTk; KbAk;.

1. 1850 ,y; gpuhd;rpa tpQ;Qhdpahd g+Nfh Nkw;nfhz;l xspahdJ ePupYk; tspapYk;

gazpf;Fk; tPjk; gw;wpa Ma;tpDlhf miyf;nfhs;if kw;Wk; Ez;Jfs;

nfhs;ifapd; Vw;Glik njhlu;gpy; Muha;jy;

2. 1810 ,y; xspapd; miyf;nfhs;if kw;Wk; mZf;nfhs;if njhlu;gpy; Njhk];

Aq; elhj;jpa Nrhjid
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rpe;jidg; gupNrhjid (Thought experiment)

ahNjDk; epfo;tpidg; gpuNahf uPjpahf Ma;T nra;a Kbahj #o;epiyapy;

Ma;thsd; mr;Nrhjidapidj; jkJ kdjpy; cUtfpj;J Nkw;nfhs;tu;. mtu;

me;j gupNrhjidapd; NgWfs; ,t;thW mikaNtz;Lk; vd kdjpy; cUtfpj;J

mjid Nkw;nfhs;thu;.

c-k; : jpwe;j ntspnahd;wpy; ,ay;ghff; fPo;Nehf;fp tUk; nghUs;

njhlu;gpy; fypypNah Nkw;nfhz;l gupNrhjid

( ,q;F jpwe;j ntspia kdjpy; cUtfpj;Jf; nfhz;;ljhFk;)

tu;zd; i`rd;gu;fpd; fhkh fjpu;fs; gw;wpa Ma;T

xU Ma;tpy; fhzg;glNtz;ba mk;rq;fs;

1. ftdj;Jld; $ba KOikahd mtjhdpg;G

2. fUtpfspd; gad;ghL

3. rupahdJk;> g+uzkhdJkhd mwpf;ifapidg; NgZjy;

Ma;tpy; ,lk;ngwf;$ba jtWfs;

1. Ma;thsdpd; jdpg;gl;l gz;Gfs; nry;thf;fpdhy; Vw;glf;$ba jtWfs;

1. Kiwahd jtW

2. khjpupj; jtW

2. fUtpfs; kw;Wk; njhopDl;gr; nraw;Kiwfspy; Vw;gLk; jtWfs;

3. Ma;thsu;fspd; jdpg;gl;l fzpg;gpy; Vw;gLk; jtWfs;

4. ngsjPf epfo;Tfspy; Vw;gLk; jtWfs; (c-k;) ghu;itapd; jd;ik> ftu;r;rp> xsp

5. jtpu;f;f Kbahj jtWfs;

kpy;ypd; Nrhjid Kiw

kpy; ,aw;if epfo;Tfspd; fhuz fhupaj;njhlu;gpidf; fz;lwptjw;Fk; mtw;iw

cWjpg;gLj;Jtjw;Fk; Kd;itj;Js;s tpjpKiwfs; 5 fhzg;gLfpd;wd.

1. Xw;Wik tpjp

2. Ntw;Wik tpjp

3. Xw;Wik Ntw;Wik tpjp

4. cldpay; khwy; tpjp

5. vr;r Kiw tpjp
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xw;Wik tpjp

ahNjDk; epfo;T ,lk; ngw;w xt;nthU re;ju;g;gq;fspYk; Fwpj;j tpisnthd;W

njhlu;r;rpahf ,lk; ngWkhapd; mJ me;epfo;tpw;fhd fhuzkhFk;> vdj;

jPu;khdpg;gJ xw;Wik tpjpahFk;.

gupNrhjid ,lk; fhuzpfs; tpisTfs;

ngw;w jlitfs;

1 a b c d e f      s

2 b c d e f      s

3 a c d e f      s

4 a b d e f      s

5 a b c e f      s

6 a b c d f      s

a - NrhW b - bd;kPd; c - kuf;fwp #g; d - cUisf;fpoq;F

e - gor; ryhJ f - gd;wp ,iwr;rp s - tapw;Nwhl;lk;

Nkw;Fwpg;gpd; gb tapw;Nwhl;lk; Vw;glf; fhuzk; gd;wp ,iwr;rp vd Cfpf;fg;gLk;.

vl;tl; n[du; vd;gtupd; gupNrhjid Kiw ,k;Kiwiag; gpd;gw;wpAs;sJ.

vdpDk; Ma;TKiw vd;wtifapy; gy FiwghLfs; fhzg;gLfpd;wd.

1. ngUk;ghyhd epfo;TfSf;Fg; nghJthd fhuzpia mtjhdpg;gJ fbdk;

2. gupNrhjidapd;wpg; nghJthd fhuzpfis mtjhdpf;f KbahJ

3. ntspg;gilahfj; njupAk; fhuzpfs; epfo;tpw;fhd fhuzpah vd;gJ rpf;fy;

epiwe;jhFk;.

4. gd;ikf; fhuz fhupaf;nfhs;if fUj;jpy; nfhs;sg;glhik

Ntw;Wik tpjp

ahNjDk; epfo;T ,lk;ngWk; re;ju;g;gj;jpYk; ,lk; ngwhj re;ju;g;gj;jpYk; xU

fhuzpiaj; jtpu Vida fhuzpfs; nghJthf ,lk; ngWkhapd;> nghJthf

,lk;ngwhj Fwpj;j fhuzp epfo;T ,lk;ngWk; NghJ fhzg;gLtJk;> ,lk; ngwhj

NghJ mf;fhuzp ,y;yhjpUg;gJk; epiyikapidf; fUj;jpw; nfhz;L cupa

epfo;tpd; fhuz fhupaj;jd;ik jPu;khdpg;gJ ,q;F ,lk; ngWk;.
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gupNrhjidfs; ,lk;ngw;w

jlitfspd;

vz;zpf;if fhuzpfs; tpisTfs;

1  a b c d e f      s

-  -      -

-  -      -

n  a b c d e      ~s

,q;F f ,d; kPJ  s ,lk; ngWfpwJ. gh];lu; capuZf;fs; ,d;wp capu;fs;

Njhw;wk; ngwhJ vDk; fUj;jpid ep&gpf;f ,k;Kiwia ifahz;lhu;.

FiwghLfs;

1. epfo;Tld; njhlu;Gila xU fhuzpfis xU jlitf;F xd;W tPjk; ePf;Fk;

gupNrhjidapd; %yk; khj;jpuNk fhuz – fhupaj; njhlu;gpid mwpa KbAk;.

2. nghJthd xU fhuzpia khj;jpuk; nfhz;buhj ,aw;if epfo;Tfis fhz;gJ

fbdk;

3. ngUk;ghyhd epfo;Tfspd; Neu;khwhd re;ju;g;gq;fSf;Ff; fhuzq;fis xg;Gik

nra;tJ ,yFthd fhupaky;y.

4. gd;ik fhuz - fhupathjj;ijf; fUj;jpy; nfhs;shJ

xw;Wik Ntw;Wik tpjp

epfo;nthd;W ,lk;ngWk; gy re;ju;g;gq;fspy; nghJthf ,lk; ngw;w fhuzp

epfo;T ,lk; ngwhj NghJ my;yJ ,lk; ngwtpy;iyahapd; mJ me;epfo;Tf;fhd

fhuzpahFk;.

Nrhjid ,lk;ngw;w

jlitfspd;

vz;zpf;if fhuzpfs; tpisTfs;

1 a b c d e f s

2 b c d e f s

3 a c d e f s

4 a b d e f s

5 a b c d f s

6 a b c d f s

7 a b c d e ~s
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c-k; vf;kd; ^EIJKMAN& vd;gtuhy; Nfhopf;FQ;RfSf;Fg; gPbf;fg;gl;l nghyp

epa+upB]; ^Polyneurities& vDk; Neha; njhlu;gpy; Nkw;nfhs;sg;gl;l Ma;T

FiwghLfs;

1 . xU re;ju;g;gj;jpy; xU fhuzp tPjk; Njhw;wg;ghl;by; ,Ue;J ePf;Fk; Nrhjidiaj;

jtpu NtW topapy; fhuz fhupaj; jd;ikia mwpa ,ayhJ.

2. cz;ik fhuz fhupa tpjp fUj;jpy; vLf;fg;glhik.

clepfOkhwy; tpjp

,uz;L epfo;Tfspy; xd;W khWgLk; NghJ kw;iwa epfo;T khwhjpUf;Fk;

re;ju;g;gj;jpy; ,t;tpU epfo;TfSf;Fkpilapy; fhuz fhupaj; njhlu;G cz;nld

mwpa ,jD}L ,lk; ngWfpwJ.

1 juT 2 juT

x y x z

1 x 1 y 1 x 1 z

2 x 2 y 2 x ½ z

3 x 3 y 3 x 1/
3
 z

4 x 4 y 4 x ¼ z

5 x 5 y 5 x 1/
5
 z

1k; juTf;Nfw;w tiuglk;  2k; juTf;Nfw;w tiuglk;

vr;rKiw tpjp

Fwpj;j tpistpidf; fl;Lg;gLj;jpaNghJk; epfo;T ,lk; ngWkhapd; ,Jtiu

mwpag;glhj fhuzpnahd;wpd; kPJ ,e;epfo;T ,lk; ngWfpwJ vDk; Kiwf;F

tUjy;

^ A B C &    ^ a b c &

^ A  a &    ^ B   b &

      / ^ C  c &

 
y

x x

z
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tpQ;Qhd tuyhw;wpy; ngUk;ghyhd fz;Lgpbg;Gf;fs; ,k;Kiwapy; epfo;e;Js;sJ.

c-k; neg;ba+dpd; fz;Lgpbg;G

Mfd; thAtpd; fz;Lgpbg;G

tpw;wkpd; K fz;Lgpbg;G

Nubak; fz;Lgpbg;G

fw;wy; fw;gpj;jy; Kiw

1. mtjhdk;> gupNrhjid Mfpa ,uz;Lf;Fk; ,ilapyhd NtWghl;il xg;gpl;L

tpsf;Ff.

2. FUjpg; gupNrhjidnahd;wpd; mtjhdpg;Gr; re;ju;g;gq;fisAk; gupNrhjid fl;lq;

fisAk; tpsf;Ff.

3. tpQ;Qhd (c/j) Mrpupau;fSld; ,ize;J gupNrhjid xd;wpy; <LgLf.

4. Ma;T$lj;jpy; cs;s gy;NtW fUtpfis ,dq;fz;L mtw;wpd; gzpfis tpsf;Ff.
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rl;lj;jpd; ,ay;G kw;Wk; rl;lj;jpd; jPu;g;Gf;fSk;

Nju;r;rp 9.0 :- rl;lj;jpd; ,ay;igAk; rl;lj;jpd; jPu;g;gpd; ,ay;gpidAk;

fw;Wf; nfhs;thu;.

Nju;r;rp kl;lk; : -

9.1 ntt;NtW rl;lj;Jiwg; gug;gpd; ,ay;Gfis tpsq;fpf;

nfhs;thu;.

9.2 rl;lj;Jiwapy; rhl;rpfspd; ,ay;Gfs;/ nraw;ghLfisf;

fhl;Lthu;.

9.3 rl;lj;Jiwapy; ca;j;jwp njhFj;jwp ju;f;fKiwfs;

gpuNahfpf;fg;gLk; tpjj;ij mwpe;J nfhs;thu;.

ghlNtisfs; : - 2 0

fw;ww;NgWfs; : -

 rl;lj;Jiwfspy; msitapaypd; gpuNahf Kf;fpaj;Jtj;jpid

tpsq;fpf; nfhs;thu;.

 ntt;NtW rl;lj;Jiwfisf; fw;Wf; nfhs;thu;.

 rhl;rpaq;fspd; jd;ik> ePjp toq;Fjypy; rhl;rpfspd; nraw;ghL

vd;gtw;iw vLj;Jf; fhl;Lthu;.

 Fw;wKk; jz;lidAk; gw;wpa xOf;ftpay; fUj;ijg;

gFg;gha;thu;.

 Fw;wtpay; rl;lj;jpd; jdp egu; epfo;Tfis tpgupj;Jf;

nfhs;thu;.

 rl;lj;Jiw rhu;e;j jPu;g;Gf;fspd; ,ay;gpid xOf;ftpay;

mZFKiwapd; topNa kjpg;gPl;bw;F cl;gLj;Jthu;.

mwpKfk;

rl;luPjpahd jPu;g;Gfisg; ngWtjpy; ju;f;f uPjpahd rpe;jid mbg;gilahf

mikfpwJ. (ca;j;jwp - njhFj;jwp Kiwfs; mbg;gilahf mikjy;). rptpy;

Fw;wq;fs; kw;Wk; ru;tNjr rl;lj;Jiwfs;> nghWg;Gf;fs; kw;Wk; flikfSld;

Neubahfj; njhlu;GWfpd;wd. Fw;wtpay; kw;Wk; rptpy; tof;Ffs; rhl;rpaq;fis

mbg;gilahff; nfhs;Sk; tpjk; gw;wp ,q;F ftdk; nrYj;jg;gLfpwJ. r%f

epWtdk; xd;wpd; ed;ndwpf;Ff; fhzg;gLk; jilfs; njhlu;gpy; jw;fhy
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khdpltpayhsu;fSk; r%ftpayhsu;fSk; r%f cstpayhsu;fSk; Ma;tpid

Nkw;nfhz;Ls;sdu;. Fw;wj;jpw;fhd fhuzq;fs;> Fw;wq;fSld; njhlu;Gila

jz;lidfs; njhlu;gpYk; jj;Jtf; fUj;Jf;f@lhfr; rptpy; kw;Wk; Fw;wtpay;

tof;F tprhuizfspy; gad;gLk; fhupaq;fs; gw;wpAk; guprPypf;fg;gLk;.

ghltplaq;fis tpsq;fpf; nfhs;tjw;fhd topKiwfs;

rl;lj;jpd; tiffs; (Jiwfs;)

1. cs;ehl;Lr; rl;lq;fs; 2. ru;tNjrr; rl;lq;fs;

1.1 murpayikg;Gr; rl;lk;

1.2 rptpy; rl;lk;

1.3 Fw;wtpay; rl;lk;

2.0. ru;tNjrr; rl;lk;

Xu; ehL Vida ehLfSld; Nkw;nfhs;Sk; eltbf;iffspd; NghJ gad;gLj;jg;gLk;

rl;lkhFk;. ntspehl;L epWtdq;fSld; muR kw;Wk; gpui[fs; njhlu;Gfis

Ngzpr; nry;Yk; tpjj;jpid epu;tfpf;Fk; ru;tNjr rl;lj;jpd; gpujhd Nehf;fk;

cyf ehLfis ePjp> rkhjhdk;> ,zf;fg;ghL Mfpatw;wpd; ghy; ,l;Lr; nry;tjhFk;.

,jd; fPo; ntspehl;Lg; gazr; rl;lk;> ru;tNjrr; #oy; rhu; rl;lk;> ru;tNjr

tu;j;jfk; kw;;Wk; cld;gbf;iffs; njhlu;ghd rl;lk;> ru;tNjr kdpj cupikfs;

njhlu;ghd rl;lk; kw;Wk; ru;tNjr Nghu; Fw;wtpay; rl;lk; Nghd;w gy;NtWg;gl;l

rl;lj;Jiwfs; fhzg;gLfpd;wd.

1.2 rptpy; rl;lk;

rptpy; tof;F vd;gJ ,uz;L jug;gpdu;fSf;F ,ilapy; ,lk;ngw;w gpur;rpid

xd;whfNt fUjg;gLfpwJ. kdpjDila md;whl tho;f;ifapy; tho;f;if Kiw

njhlu;ghd rl;lg; gpupthf ,J fUjg;gLk;. Nkhrbr; nray;fs; vDk; gFjpf;Fs;

mlq;fhj> fhNrhiy> el;l<L kw;Wk; nrhj;Jf;fisg; gfpu;e;jspj;jy;> tpthf

thf;FWjpfis kPWjy;> tpthfuj;J> xg;ge;jq;fis kPWjy;> tpfhiu kw;Wk; Njthyak;

rl;lj;jpd; fPohd Ntz;LNfhs;fs;> ,ize;j fhzpfisg; gfpu;e;jspj;jy; Nghd;w

tplag;gug;G ,r;rl;lj;Js; mlq;Fk;.

rptpy; gpur;rpidfis tprhupj;Jj; jPu;g;gspg;gJ rptpy; ePjp kd;wj;ij rhu;e;jjhFk;.

khtl;l ePjpkd;w ePjpgjpapdhy; ntspaplg;gLk; jPu;g;nghd;wpy; jpUg;jpailahjtplj;J

khfhz kl;l Nkd;KiwaPl;L ePjpkd;wj;jpy; Nkd;KiwaPL nra;a KbtNjhL>

mjpYk; jpUg;jpailahjtplj;J cr;rkPAau; ePjpkd;wj;jpy; Nkd;KiwaPL nra;a

KbAk;.
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rptpy; tof;Ffspy; :

1. NghjpasT rhl;rpaq;fs; Kd;itj;jy;

2. rhl;rpaq;fis ep&gpg;gjw;fhd Mjhuq;fs; mjpfsT ,Uj;jy;

3. gpujpthjp Kd;dpiyapy; Kiwg;ghl;lhsu; Kd;itf;Fk; fUj;ij Vw;f KbahJ.

4. rhl;rpaq;fs; njhlu;ghd tpjpKiwfis cupa jug;gpdupd; cld;ghl;LlNdh

ePjpkd;wj;jpd; mDkjpAlNdh nefpo;TgLj;jpf; nfhs;s KbAk;.

5. fhuzq; fw;gpj;jiyAk; rhl;rpfshf Vw;Wf; nfhs;s KbAk;.

6. nghJthfg; gpujpthjpapd; elj;ij cupa fhuzk; my;y

7. Kj;jpiur; rl;l tpjpKiwf;F Vw;g Kj;jpiuf; fl;lzk; nrYj;jhj Mtzq;fs;

epuhfupf;fg;gLk;.

8. ntspehl;by; ,Uf;Fk; rhl;rpaq;fis Mizf;FOt+lhf rhl;rpaspf;f KbAk;.

9. gpiz njhlu;ghd rpj;jhe;jk; cupj;jhFk;.

Fw;wtpay; rl;lk;

xU ehl;by; rl;lj;jpdhy; jilnra;ag;gl;l eltbf;ifnahd;iw Nkw;nfhs;tjidj;

jLg;gjw;fhfg; gpwg;gpf;fg;gl;Ls;s murpayikg;G uPjpahd rl;lq;fs; kw;Wk;

tpjpKiwfspdJ Nru;f;ifahff; Fw;wq;fshf fUjg;gl;L> Vw;Wf;nfhs;sg;gLtNjhL

ngUk;ghyhd re;ju;g;gq;fspy; kw;nwhUtupd; cupikia kPwpr; nraw;gLtJk;

Fw;wq;fshFk;. Fw;wk; njhlu;ghd Fwpj;j vy;NyhUf;Fk; nghJthd Fwpj;j xU

tiutpyf;fzj;ij Kd;itf;f KbahJ. (rl;lj;jpd; ClhfTk;> tpOkpak; rhu;e;Jk;

Fw;wr; nray;fshff; fUjg;gLk; nraw;ghLfSk; cs;sd).

Fw;wr; nray;fs; vDk; NghJ nfhiy> xU egUf;F vjpuhd fLikahd Fw;wq;fs;>

nrhj;Jf;fs; kPJ ,izf;Fk; Fw;wq;fs; kw;Wk; gpioahd r%f elj;ijfs;

vd;gd mlq;Fk;.

Fw;wtpay; rl;lj;jpd; fPo; Fw;wg;nghWg;gpid xUtu; kPJ Rkj;Jtjw;F ,uz;L

mbg;gilfis epiwNtw;wpapUf;f Ntz;Lk;.

1. gpwo;thd rpe;jid (kdJld; njhlu;GilaJ)

2. gpwo;thd nraw;ghL (clypay; rhu;e;jJ)

Fw;wtpay; rl;lj;jpd; gb jPa rpe;jidapy;yhjtplj;J Nkw;nfhz;l nray; Fw;wky;y

my;yJ nefpo;tilAk; jd;ik ,lk; ngWk;. rpj;j RahjPdkw;w epiyahy; Vw;gl;l

nray;fs; Fw;wr;nray;fshff; nfhs;sg;glhjJ ,jdhyhFk;. mNjNghy; jkJ

jw;ghJfhg;Gf;fhf my;yJ VidaNahupd; ghJfhg;Gf; fUjp Nkw;nfhs;Sk;

nraw;ghLfs; Fw;wr; nraw;fshff; nfhs;sg;gl khl;lhJ. rl;lj;jhy; jil

nra;ag;gl;l nraw;ghl;bid Nkw;nfhs;tJ gpwo;thd rpe;jid Mw;wy; MFk;.



49

jz;lidfs;

jz;lidfs;> Fw;wq;fSld; ,ize;j r%fr; nraw;ghlhFk;. jdpegu;fs; Fw;wr;

nray;fspy; <LgLtjw;Fs;s tha;gpidj; jLj;jy;> my;yJ r%fj;jpw;F Kd;

khjpupapid toq;Ftjw;fhfj; jz;lidfs; nraw;gLj;jy;> mt;tt; Fw;wr;

nray;fSf;fhd jz;lidfs;> jz;lidr; rl;lf;Nfhitapy; mlq;Fk;. (1883 -

2Mk; ,yf;fj; jz;lidr; rl;lf;Nfhit kw;Wk; fhyj;Jf;Ff; fhyk; mjNdhL

Nru;e;j jpUj;jq;fs;) jz;lid gpwg;gpf;Fk; mbg;gil ePjp mjpfhuk; k[p];jpNul;

ePjpkd;wj;ijr; rhu;e;jjhFk;.

ePjpkd;w mjpfhukw;w Fw;wq;fs; njhlu;gpy; jPu;g;Gf;fisAk; jz;lidfisAk;

toq;Fk; mjpfhuk; Nky; ePjpkd;wj;Jf;FupajhFk;. ,e;j ePjpkd;wj; jPu;g;gpy;

jpUg;jpAwhtpl;lhy; Nkd;KiwaPl;L ePjpkd;wj;jpy; Nkd;KiwaPL nra;a KbAk;.

gz;ila r%fj;jpy; toq;fg;gl;l jz;lidfs; rl;lePjpaw;wjhf ,Ue;jNjhL>

r%f uPjpahd jz;lidfNs gpugy;akhditahff; fhzg;gl;ld. (ehLflj;jy;>

cupa Nfhj;jpuj;jpypUe;J r%fj;jpypUe;J ntspNaw;wy;> gpuhkzpa jz;lidfs;)

jz;lidfs; njhlu;gpy; nka;apayhsu;fs; Kd;itj;j Kf;fpakhd tplaq;fs;

rpy fhzg;gLfpd;wd.

1. rl;lj;jpdhy; jPu;g;gspf;fg;gl;l Fw;wthsp cz;ikahd Fw;wthspah?

2. Fw;wthspnahUf;F jz;lid toq;Ftjd; %yk; vjpu;g;ghu;f;fg;gLtJ vd;d?

3. Fw;wk; njhlu;gpy; cupa egiug; nghWg;ghspahf;f KbAkh?

4. jz;lidfis epahag;gLj;j KbAkh? mt;thwhapd; vj;jifa Nehf;fpy; mjid

Nkw;nfhs;syhk;?

jz;lid tpsf;fk; ehd;F Nfhl;ghLfspd; mbg;gilapy; ,lk; ngWfpwJ.

1. kWrPuikg;Gf; Nfhl;ghL (Rehabilitive Theory)

2. jz;lidf; Nfhl;ghL (Refributine Theory)

3. gad;ghl;Lthjk; (Utilitarianism)

4. kPs; fl;likg;G thjk; (Refomative)

Fw;wtpay; tof;Ffspy; gad;gLj;jpf; nfhs;Sk; rhl;rpaq;fs;

tprhuizf;F cl;gLk; tplak; njhlu;gpy; rhl;rpahsu;fsplk; ,Ue;J ngwg;gl

Ntz;Lk; vd ePjpkd;wj;jpdhy; jPu;khdpf;fg;gl;l my;yJ mt;thW Kd;itf;f

,lkspf;fg;gl;l tha;nkhop %ykhdJk;> vOj;J%ykhdJkhd fUj;Jf;fs;

rhl;rpaq;fs; vdg; nghUs;gLk;.

rptpy; kw;Wk; Fw;wtpay; tof;Ffspy; gad;gLk; nghJthd rhl;rpaq;fs; njhlu;ghd

tpjpKiwfs;. mjpYk; Fw;wtpay; tof;Ffspy;
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1. ntw;wpfukhd rhl;rpaq;fs; Njit.

2. epahakhd tifapYk; re;Njfkw;w tifapYk; rhl;rpaq;fis cWjpgLj;j

Ntz;Lk;.

3. Fw;wk; Rkj;jg;gl;ltupd; fztd; my;yJ kidtpiaf; Fw;wthspahy; miog;G

tpLf;fg;gl;lhy; khj;jpuNk nghUj;jkhd rhl;rpahthu;.

4. rhl;rp tpjpfis NjitahdthW nefpo;TgLj;j KbahJ.

5. Fw;wthspapd; ed;dlj;ij cupa fhuzpahff; nfhs;sg;gLk;.

6. Fw;wk; Rkj;jg;gl;ltuhy; cWjpnkhop ngwg;gl;L mspf;fg;gLk; rhl;rpf;F

Nkyjpfkhf cWjpnkhopaspf;fhJ fUj;Jf;fis Kd;itf;fyhk;.

7. cWjpnkhopapd; mu;j;jj;jpid tpsq;fpf; nfhs;sKbahj rpWtajpdu; cWjpnkhop

ngwg;glhJ rhl;rpaspf;f KbAk;.

8. gpiz njhlu;ghd tpjpKiwfs; (Fw;wtpay; tof;FfSf;F) cupj;jhfhJ.

rhl;rpaq;fis tifg;gLj;jf;$ba Kiwfs;

1. rpwe;j rhl;rpaKk; gpujhdky;yhj rhl;rpaq;fSk;

rpwe;j rhl;rpaj;ij khj;jpuk; toq;Ftijg; nghJthfr; rl;lj;jpd; %yk;

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

c-k; : ahNjDk; Mtzk; njhlu;ghd gpur;rpid vOkplj;J me;jf; fbjj;ijNa

rku;g;gpg;gJ rpwe;j rhl;rpahFk;. ,jd;%yk; fUjg;gLtJ gpujhdky;yhj Vida

rhl;rpaq;fs; midj;Jk; Kf;fpakw;wit vd;gjy;y> rpwe;j rhl;rpaky;yhj Vida

rhl;rpaq;fs; typik Fiwe;jJ vd;gjhFk;.

2. Kjy; rhl;rpAk; ntspr; rhl;rpAk;

Fwpj;j xU rhl;rpahsu; jkJ Gyd;fshy; tpsq;fpf; nfhz;l ahNjDk; xU

tplaj;ij xg;Gtpf;Fk; NghJ mJ Kjw; rhl;rpakhff; nfhs;sg;gLk;.

tof;F tprhuizapd; NghJ gq;Fjhuu;fs; my;yhjjd; fhuzj;jhy; rhl;rpaq;fshf

miof;fg;glhj egu;fshy; ePjpkd;wj;Jf;F ntspapy; Kd;itf;Fk; fUj;Jf;fisr;

rhl;rpaq;fshff; fhl;Ljy;> ntspr; rhl;rpaq;fshFk;. mt;thwhd rhl;rpaq;fis

Vw;Wf; nfhs;shjJ njhlu;gpyhd tpjpKiwAz;L.

3. fz;fshy; fz;l rhl;rpaq;fSk; re;ju;g;g / #o;epiy rhl;rpaq;fSk;

X,Y Mfpa tof;nfhd;wpy; tprhuizf;Fl;gLk; fhuzp njhlu;gpyhd rhl;rpaq;fs;

fz;fshy; fz;l rhl;rpaq;fs; MFk;.
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c-k; :

Y, Z I XU nfhiy tof;F tprhuizapd; NghJRl;Lf; nfhd;wij jhd; fz;ljhf

X Fwpg;gpLfpwhu;. vdpd; mJ Y,Z I nfhd;wjw;fhd rk;gtj;Jld; Neubahfj;

njhlu;Gila rhl;rpak; MFk;. ,JNt fz;fshy; fz;l rhl;rpaq;fs; vdg;gLk;.

nfhiy Fw;wq;fs; njhlu;gpyhd tof;Ffspy; ,t;thwhd rhl;rpaq;fs; kpf mupjhFk;.

tprhuizf;Fl;gl;l tplak; njhlu;gpyhd Xu; mDkhdj;jpw;F tUtjw;Ff; fhuzkhf

mikAk; rhl;rpaq;fs; #o;epiyr; rhl;rpfs; vdg;gLk;.

c-k; : Nkw;gb rk;gtk; njhlu;gpy; Y kw;Wk; Z f;Fk; ,ilapy; ePz;lfhyk; epytpa

fUj;J NtWghL> Z ,d; kuzj;jpw;Fr; rw;W Kd;djhf ,UtUf;Ffpilapy; Vw;gl;l

thf;Fthjk;. rk;gtk; ,lj;jpy; ,Ue;J Y Xbr;nrd;wik. nfhiyr; rk;gtj;Jld;

njhlu;GilaJ vdf; fUJk; MAjj;jpid kiwj;J itj;jpUf;f Kaw;rpj;jik

vd;gd re;ju;g;gr; rhl;rpfshFk;.

cupa tplak; njhlu;gpy; Vida rhl;rpaq;fs; Kd;itf;Fk; fUj;jpd; gytPdk;

fhuzkhf ,t;tifahd rhl;rpaq;fs; gad;gLj;jg;gLk;.

4. tha;nkhop %ykhd> Mtzg;gLj;jg;gl;l> nghUl;rhu;e;j rhl;rpaq;fs;

,it njhlu;ghd ntt;Ntwhd tpjpKiwfs; rl;lf;Nfhitapy; cs;sd. Xu;

tplaj;ij cWjpg;gLj;j ePjpkd;wk; gad;gLj;Jk; El;gKiwahfg; gad;gLj;Jgit

nghUl;rhu;e;j rhl;rpak; MFk;.

c-k; :

X-Ray glg;gjpT> ifnaOj;J khjpupfs;> ifNuif gjpT> ghjr;RtLfs;> Fw;wr;nray;

,lk; ngw;w ,lj;ijr; Nrhjidapl;l NghJ fpilj;j nghUl;fs; vd;gd rpy

cjhuzq;fs; MFk;.

,jw;F Nkyjpfkhf;

5. Vw;Wf;nfhs;sg;gl Ntz;Lk; vdf;fUJk; rhl;rpaq;fs; kw;Wk; jPu;g;Gf;fs;

6. Muk;g kw;Wk; ,uz;lhk; jur; rhl;rpfs;

7. nghJthd rhl;rpaq;fs; kw;Wk; tpNrlkhd rhl;rpaq;fs;

8. ,wg;gpd; ,Wjp nehbapy; toq;Fk; rhl;rpfs; vd;gd fUj;jpnyLf;fg;gLk;.
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epfo;jfT (PROBABILITY)

Nju;r;rp 13.0 :- epfo;jfT vz;zf;fUf;fis eilKiwr; re;jh;g;gq;fSf;fhfg;

gad;gLj;Jthh;.

Nju;r;rp kl;lk; : -

 gpur;rpid jPu;j;jYf;fhf epfo;jftpDila mikg;gpid

mwpe;Jg; gad;gLj;Jthu;.

13.2 gy;NtW tpjkhd mZF Kiwfspy; epfo;jfit

tpsq;fpf; nfhs;thu;.

13.3 gpur;rpid jPu;g;gjw;fhf epfo;jfT gw;wpa

Kd;khjpupfisg; gad;gLj;Jthu;.

ghlNtisfs; : - 3 0

fw;ww;NgWfs; : -

 epfo;jftpd; eilKiwg; gpuNahfj;jpd; gy;NtW epiyfis

tpsq;fpf; nfhs;thH.

 gy;NtW epfo;Tfspy; epfo;jfthd epfo;tpidj; njupT

nra;thu;.

 tupirahf;fy; kw;Wk; Nru;khdq;fs; njhlu;ghd

gpurpdq;fis gpuNahf uPjpahf jPu;g;ghu;.

 epfo;TfSf;fpilNaahd njhlu;Gfis mwpe;J nfhs;thu;.

 epfo;jfT gw;wpa tiutpyf;fzq;fis tpsf;FtjD}lhf

mtw;wpd; vy;iyia ntspf;fhl;Lthu;.

 epfo;Tfspd; tpsf;fj;Jf;fhf fzpj mbg;gilia

tpsf;Fthu;.

 epfo;jfTfSf;F ,ilapy; njhlu;Gz;L vd;gij

fzpjtpay; mZFKiwa+lhf tpgupg;ghu;.

 epfo;jfT vz;zf;fUf;fspd; Clhf KbTf;F tUthu;.

 tpQ;Qhdf; fz;L gpbg;Gfspw;F epfo;jfT ngWk;

Kf;fpaj;Jtj;jpid jPu;khdpg;ghu;.

 epfo;jfTf;Fk; fzpjj;jpw;Fk; ,ilapyhd njhlu;ig

tpUj;jpr; nra;thu;.

mwpKfk; : -

vjpu;g;ghuhj tpisTfisj; jUk; epfo;nthd;wpd; mbg;gilahf epfo;jfT

gad;gLj;jg;gLfpwJ. epfo;nthd;W ,lk; ngWtjw;Fs;s tha;g;ghd re;ju;g;gq;fs;

njhlu;ghd kjpg;gPL vd epfo;jftpidr; Rl;bf;fhl;lyhk;. vjpu;ghuhj tpisTfspy;

,Ue;J fzpj uPjpahd jPu;khdq;fisg; ngw Kaw;rpg;gJ epfo;j;jftpd; Kf;fpaj;Jtk;

MFk;.
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njhilf; Nfhl;ghl;by; cs;s ngUk;ghyhd vz;zf;fUf;fs; epfo;j;jftpYk;

gad;gLj;jg;gLfpd;wJ.

fUJNfhs; xd;wpd; Vw;Gilikiaf; fzpj uPjpahf vLj;Jf;fhl;Ltjw;fhf epfo;jfT

Kf;fpaj;Jtk; ngWfpd;wJ. ,jdhy; tpQ;Qhd Kiwapy; epfo;jfTk; Kf;fpakhd

mk;rkhFk;. tpQ;QhdKiw fzpj kag;gLj;jg;gl;l re;ju;g;gkhf ,jidf; fUjyhk;.

epr;rakw;w re;ju;g;gk; xd;wpy; epfo;nthd;iw tpsf;Ftjw;Fk; mjd;gb Njitahd

eltbf;iffis Nkw;nfhs;tjw;Fk; epfo;jfT gad;kpf;fjhFk;. epfo;jfT gw;wp

gy;NtW mZFKiwfspd; fPo; tpsf;fkspf;fg;gLfpwJ. epfo;T ,lk;ngWk; Mw;iwg;

nghWj;J epfo;jftpid Nkw;nfhs;tjw;fhd Kiwikfs; cUthf;fg;gl;Ls;sd.

ghltplaq;fis tpsq;fpf; nfhs;tjw;fhd topfhl;ly;

njhilf;Nfhl;ghL (Set Theory)

1.1 njhil

jpl;ltl;lkhf tiuaWf;ff; $ba nghUl;fs;> epfo;Tfs; my;yJ nghUl; njhFjpfs;

njhil MFk;. ,q;F kpf Kf;fpaj;Jtk; ngWk; fhuzpahf njhil gpuptpw;F

cs;thq;fgLtjw;F> mg;nghUspd; nghJg;gz;nghd;wpid my;yJ nghJ

nraw;ghl;bidNah> Fwpj;j epajpiaNah nfhz;bUf;f Ntz;Lk; vd;gij Fwpg;

gplyhk;.

c-k; : fztd;khu;fs; vDk; njhilapy; jpUkzkhd xt;nthUtUk;

mq;fj;jtu;fshtu;.

,t;thW gwitfs;> Cu;td> gy;fiyf;fof khztu;fs;> gl;lj;jhupfs;> tpNrl

itj;jpa epGzu;fs; Nghd;wtw;iw njhilfshff; fhl;lKbAk;.

1.2 %yfq;fs; (Element)

njhilnahd;wpy; ,lk; ngwf;$ba midj;J cWg;Gf;fSk; my;yJ nghUl;fSk;

mj;njhilapd; %yfq;fshFk;.

c-k; : gpaNrhk jpUkzkhztuhapd; mtu; jpUkzk; Kbj;jtu;fs; vDk;

njhilapd; mq;fj;jtuhthu;.

c-k; : A vd;gJ 10Yk; Fiwthd xw;iw vz;fspd; njhilahapd;>

A = {1,3,5,7,9} vd cWg;Gf;fshf vOj KbAk;.

(njhilfs; ,ul;il milg;Gfs; { } %yKk; %yfq;fs; fhw;Gs;sp (>)

milahsj;jpdhYk; fhl;lg;gLk;).

PROBABILITY vDk; nrhy;ypy; vOj;Jf;fspd; njhil> ,q;F 11 vOj;Jf;fs;

,lk; ngw;wpUe;jhYk; 09 vOj;Jf;fs; khj;jpuNk (P,R,O,B,A,I,L,T,Y) vdf;

fhl;lg;gl;Ls;sJ. ,j;njhilapd; %yfq;fs; {P,R,O,B,A,I,L,T,Y} vdf; fhl;lg;gLk;.

,jidg; Nghd;Nw MISSISIPPI vDk; trdj;jpd; vOj;Jf;fspd; njhilahdJ

{M,I,S,P} MFk;.
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1.3 ntw;W / g+r;rpa / #dpaj; njhil (Nullset)

ve;jnthU mq;fj;JtKkw;w njhilNa ntw;Wj; njhilahFk;. mjw;F { } 

vDk; FwpaPL gad;gLj;jg;gLk;.

c-k; : A : 5 kPl;liu tpl caukhd kdpju;fs;

nghJthf ,t;thwhdtu;fs; Fwpj;j njhilg;gpuptpy;

,y;iyahapd; mJ ntw;W / g+r;rpaj; njhilahFk;.

/  A = my;yJ 

1.4 mfpyj;njhil (Universal Set)

njhilnahd;wpy; ,lk; ngwf;$ba midj;J cWg;Gf;fspd; my;yJ nghUl;fspd;

njhFjpNa mfpyj;njhilahFk;. mfpyj;njhilahdJ S my;yJ my;yJ U

vDk; FwpaPl;bdhy; fhl;lg;gLk;.

c-k; : gy;fiyf;fofnkhd;wpy; cs;s xt;nthU ghlj;Jiwia fw;Fk;

khztu;fisf; nfhz;l njhilapy;> mq;Fs;s midj;Jg; ghlj;JiwfisAk;

fw;Fk khztu;fs; mfpyj;njhilapYs; mlq;Ftu;.

1.5 cgnjhil (Sub Set)

A tFg;Gf;F cupa midj;J mq;fj;JtKk; B tFg;Gf;F cupj;jhapd; A,B apd;

cg njhilahFk;. (,J A Bvd my;yJ B Avdf; FwpaPl;lhy; Fwpj;Jf;

fhl;lg;gLk;.)

A = (1,2,3) cld; B = {1,2,3,4,5} vdpd; AB (ve;jnthU njhilAk; mj;njhilapd;

cg njhilahfyhk;).

2.0 rknjhil (Equal Set)

A apd; mq;fj;Jtk; midj;Jk; B apd; mq;fj;Jtkhapd; B apd; mq;fj;Jtk;

midj;Jk; A apd; mq;fj;Jtkhapd; A Ak; B Ak; rk njhilfshFk;.

A = B

A = {4,7,8} cld;  B = {8,7,4) Mapd; / A = B

njhilfis ntz;tiugpy; fhl;ly;

njhilfSf;fpilapyhd njhlu;gpid ntz;tiugpy; fhl;lyhk;. nghJthf

mfpyj;njhilahdJ xU nrt;tfj;jpd; %yk; fhl;lg;gLtNjhL mjDld;

njhlu;Gila njhilg;gpupTfs; tl;lj;jpd; %yk; nrt;tfj;jpDs; fhl;lg;gLk;.

A,B vDk; njhilfs;

mfpyj;njhil A - vDk; njhil BA

c-k; : S, capupdq;fs; A = ehd;F fhy; tpyq;Ffs; B = Kay;fs;

 A
B

S
 

A

S
 

S
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2.1 njhilfspd; xd;wpg;G (Union Set)

A ,B vDk; ,U njhilfshapd; ( A njhilapd; my;yJ B njhilapy; my;yJ

A,B Mfpa ,U njhiliaAk; Nru;e;j %yfq;fisf; nfhz;l njhilahFk;.

AB vdf; Fwpg;gplyhk;.

c-k; A = {1,2,3,4} ck; B = {3,4,5,6,7}  Mapd;

AB = {1,2,3,4,5,6,7}

AB

2.2 njhil ,ilntl;L (Intersection Set)

A,B  vDk; njhilfs; ,uz;ilf;fUJk; NghJ> mit ,uz;bw;Fk; nghJthd

njhil gpupTfs; AB MFk;. mjd; FwpaPL AB vd;gjhFk;.

A = {1,2,3,4} ck; B = {3,4,5,6,7} Mapd;

AB {3,4}

A = ghlrhiy nry;Yk; khztu;fs;

B = gpuj;jpNaf tFg;Gf;Fr; nry;Yk; khztu;fs;

A B = ghlrhiyf;Fk;> gpuj;jpNaf tFg;Gf;Fk; nry;gtu;fs;

2.3 ,izahj; njhil  / njhlu;gw;w njhil / %l;lw;wj;njhil (Disjoin Set)

A,B  vDk; ,uz;L epfo;Tfshff; fUJk; NghJ mtw;wpw;Fg; nghJthd cWg;Gf;fs;

,y;yhjpUe;jhy; AAk; BAk; ,izahj; njhil vdg;gLk;. ,J FwpaPl;by;

AB = vdf; fhl;lg;gLk;.

c-k; : A = {1,2,3,4} ck; B = {5,6} Mapd;

2.4 njhilfspd; epug;gp (Complement)

S  vDk; khjpup ntspapy; Avdf;Fwpg;gplg;gLk; njhil A vdf; nfhs;sg;gbd;

Aapy; mlq;fhj midj;J khjpupfSk; A’ (A epug;gp) vdg;gLk;. A kw;Wk; B ,U

njhilfshapd; Bapy; mlq;fhj Mdhy; Aapd; midj;J mq;fj;jtUk; mlq;fpa

njhilfs;

= {1, 2, 3, 4, 5, 6, 7, 8, 9 }

 kw;Wk; Mapd;

   kw;Wk; MFk;.

 

S

A B

 
S

A B

AB

 
S

A B

AB = 

A

S

A B

A (AB) = (A - B)

A
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2.5 njhilfspd; vz;zpf;if

njhilapy; cs;s %yfq;fspd; vz;zpf;if ,t;thW mwpag;gLk;. ,J ‘n’ vDk;

FwpaPl;lhy; Fwpg;gplg;gLk;.

njhil A apd; %yfq;fspd; vz;zpf;if n(A) MFk;.

c-k; : A={1,2,3,4} Mapd; n (A) = 4

B={,yq;ifapy; cs;s khfhzq;fs;} = n (B) = 9

2.6 vz;zpf; fzf;fplf; $baJk;> vz;zpf; fzf;fpl KbahjJkhd

njhilfs; (FINITE AND COUNTABLE SET)

njhilahdJ mstplf;$ba my;yJ mstpl Kbahjjhf ,Uf;fyhk;.

njhilnahd;W #dpaj ;njhilahf my;yJ vz;zp mstplf ;$ba

%yfq;fshyhdjhf ,Ug;gpd; mJ vz;zpf; fzf;fplf;$ba njhilahFk;.

mt;thwhdjy;yhjit vz;zpf; fzf;fpl KbahjitahFk;.

c-k; :

1. tUlj;jpy; cs;s khjq;fs; - mstpl KbAk;.

2. cq;fs; tFg;gpYs;s msitapay; fw;Fk; khztu;fs; - mstpl KbAk;

3. g+kpapYs;s kdpju;fs; - fzf;fpLtjw;Ff; fbdkhapDk; mstpl KbAk;.

3.0 tupirahf;fYk; Nru;khdKk; (Permulation & combinations)

xd;wpw;nfhd;W tpj;jpahrkhd nghUl;fs; n vz;fspd; jlitf;F r vz;zpf;ifiaj;

njupT nra;J ,l xOq;Ff;F Vw;gr; nra;ag;gLk; Nru;f;if tupir khw;wk;

vdg;gLk;.
n
  p - vdf;fhl;lg;gLk;

   r

A,B,C,D Mfpa vOj;Jf;fspypUe;J jlitf;F ,uz;L tPjk; vLj;J cUthf;ff;

$ba tupir khw;wj;jpd; vz;zpf;if

(A B) (A C) (A D) (B C) (B D) (C D)

(B A) (C A) (D A) (C B) (D B) (D C)

Kjy; tupirapy; xU jlit ,uz;L Kiw vd;w mbg;gilapy; mike;j

cgnjhilahFk;. vdpDk; ,q;F Njitg;gLtJ njupT nra;tJ kl;Lky;y

xOq;FgLj;JtjhFk;.

c-k; AB ck; BA vDk; xNu ,U vOj;Jf;fshy; Mf;fg;gl;litahapDk;

xOq;FgLj;jg;gl;bUf;Fk; tPjk; ,U KiwahFk;. ,ijg;Nghd;W 12 xOq;Ffs;

nra;ayhk;. mjidg; gpd;tUkhW tpgupf;fyhk;.
n
  p  =
    r

n!

(n-r)!
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Nkw;gb A,B,C,D  vDk; vOj;Jfspy; xU jlitf;F 2 tPjk; nfhz;l Mf;ff;$ba

njhFjpfspd; vz;zpf;if;

4
  p  =
    2

c-k; 8 Ngu; nfhz;l FOtpd; 4 NgUf;F Kjyhk;> ,uz;lhk;> %d;whk;>

ehd;fhk; ,lq;fs; fpile;Js;sd. ,lq;fisg; ngw;Wf;nfhz;l Kiwfspd;

vz;zpf;if

8

  p  //

    4

Nru;khdk; (Combinations)

xd;wpw;nfhd;W NtWgl;l n vz;zpf;ifahd nghUl;fspypUe;J jlitf;F r

vz;zpf;ifahd nghUl;fisg; ngw;W cUthf;ff;$ba cgnjhilfs; Nru;khdk;

vdg;gLk;.
n

  c  =

    r

NkNy fhl;ba cjhuzj;jpd; gb A,B,C,D vDk; vOj;Jf;fspypUe;J jlitf;F

,uz;L tPjk; ngw;W cUthf;ff; $ba Nru;khdq;fspd; vz;zpf;if 06 MFk;.
(AB) (AC) (AD) (BC) (BD) (CD)

4
  C  =
    2

c-k; :

1>2>3>4>5 Mfpa ,yf;fkplg;gl;l 05 jhs;fs; MFk;. ,it midj;ijAk; XNu

Kiwapy; xt;nthd;Wk; NtWgl;l vj;jid ,yf;fq;fisr; nra;J fhl;lyhk;.

n! = 5! = 5x4x3x2x1 = 120

1. ,q;Fs;s 5 ,yf;fq;fspd; xU jlitf;F VjhtJ %d;iwj; njupT nra;af;$ba

Kiwfspd; vz;zpf;if

=     = = 10

4!

2!(4-2)!
=

4 x 3 x 2!

2! x 2 x1
= 6//

n!

r!(n-r)!

4!

2!(4-2)!
=

4 x 3 x 2!

2!
= 12//
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2. ,q;Fs;s 05 ,yf;fq;fspy; xU jlitf;F %d;iwj; njupT nra;tjw;fhf

xOq;F nra;af;$ba vz;zpf;if

,J Nghd;W

2. epfo;jfT (Probability)

mwpKfk;

vy;yh epfo;TfspdJk; tpisTfis epr;rakhf ntspg;gLj;j KbAkhapd; mtw;wpd;

%yk; tpsf;fkspf;ff; $bajhf ,Ug;gNjhL jPu;khdk; Nkw;nfhs;sf;$ba tha;g;Gk;

jw;Nghija epiyikia tpl NtWgl;bUf;Fk;. gupNrhjid xd;wpd; %yk; ngwg;gLk;

ngWNgw;iwj; jpl;ltl;lkhff; $w Kbahj re;ju;g;gq;fspd; NghJ Fwpj;j ngWNgW

eilngWk; tha;g;Gf;fis msg;gjw;fhf epfo;jfTfisg; gad;gLj;jyhk;. ehshe;j

tho;tpy; ngUk;ghyhd re;ju;g;gq;fspy; ehk; njupe;Jk; njupahkYk; epfo;jfT

vz;zf;fUtpidg; gad;gLj;Jfpd;Nwhk;.

c-k; :

,d;W khiyapy; kio nga;tjw;fhd mjpf tha;g;Gf;fs; cs;snjd fhyepiy

mtjhd epiyaj;jpdhy; mwptpf;fg;gl;bUe;jhYk;> rpy Ntisfspy; ehk; Vw;fdNt

Vw;ghL nra;ag;gl;bUe;j Rw;Wyh nra;tjid epWj;jj; jPu;khdpj;J tplyhk;. tptrhap

xUtu; jdJ taYf;F grisapLtjidg; gpw;Nghlyhk;.

rkfhy tpQ;QhdKk; epfo;jfT vz;zf;fUTk;

ngsjPf> ,urhad> capupay; tpQ;Qhdj;Jiwfspy; rkfhyj;jpy; fl;bnaOg;gg;gl;l

nfhs;iffs;> Nfhl;ghLfSf;F mg;ghy; epu;zathjk; kw;Wk; epfo;jfT vz;zf;fU

KOjhf Vw;Wf; nfhs;sg;gl;Ls;sJ njspthfpd;wJ. Fthz;lk; Nfhl;ghl;bd; gb

ngw;Wf;nfhs;sg;gl;l tpisTfSf;F Vw;g tu;zd; i`rd; gu;f; ,yj;jpud; mZitf;

fz;Lgpbj;jikahdJ epfo;jfT vz;zf;fUtpd; gb ,lk; ngw;wjhFk;.

epa+l;ldpd; gb ,yj;jpudpay; Rw;W epr;rakhdJ vdpDk;> Fthz;lk; mJ

epr;rakw;wJ. epa+l;ldpd; nghwpKiwapy; cyfk; epr;rakhdJ. (ahNjDk; xU

re;ju;g;gj;jpy; nghUs; xd;wpd; mikTk;> rf;jp tpiriaAk; mjd; kPJ ,aq;F

tpir jug;gl;bUg;gpd; gpw;fhyj;jpy; mjd; mikitAk; njupe;jpUg;gpd; epr;rapf;f

KbAk;) vdpDk; Fthz;lk; nfhs;if epfo;jfT Nfhl;ghl;bd; mbg;gilapy;

cyif tpsf;FfpwJ.

5

P =
3

5!

(5-3)!
= 5 x 4 x 3 x 2 !

2!
= 60

n

C
r

=x r! P

n

r

/

r!

n
C

r
= P

n

r
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fjpupaf;f %yg;nghUl;fspd; ghjp MAl;fhyk; njhlu;ghd tpjpfSk; epfo;jfTf;

Fl;gl;lJ. ve;jnthU fjpupaf;f khjpupapdJk; mlq;fpAs;s mZf;fs; ve;jsT

mz;kpj;J ,aq;Ffpd;wJ (Rw;Wfpd;wJ)> vd;gJ epfo;jftpd; mbg;gilapy;

jPu;khdpf;fg;gLfpwJ.

,jd;gb ahNjDk; epfo;T ,lk;;ngWtjw;F my;yJ fhuzpnahd;W cz;ikahtjw;F

cs;s tha;g;G my;yJ ,aYik epfo;jfT vdg;gLk;.

ahNjDk; epfo;nthd;W epr;rakhf ,lk;ngWkhapd; mJ ,lk; ngWtjw;fhd

epfo;jfT 1 MFk;. epfo;nthd;W vt;tifapYk; epfohJ ,Ug;gjw;fhd epfo;jfTk;

0 vDk; NghJ epr;rakw;w epfo;Tfs; midj;Jk; ,lk; ngWtjw;fhd epfo;jfTk;

0-1 ,w;F ,ilapy; fhzg;gLk;.

mjd;gb - kdpjd; xUtd; vd;whtJ ,wg;gjw;fhd epfo;jfT - 1

kdpjd; xUtd; njhlu;e;J tho;tjw;fhd epfo;jfT - 0

jhaf;fl;il xd;wpy; 05 vd;w ,yf;fk; NkNy tUtjw;fhd epfo;jfT

0-1

2.2 epfo;Tr; Nrhjidfs;

Nrhjidnahd;wpd; NghJ my;yJ epfo;nthd;wpd; NghJ ngwf;$ba ngWNgWfs;

midj;jpYk; xd;Nwh my;yJ gyNth> xU epfo;thf mwpag;gLk;.

c-k; :

xU ehzaj;ij vwpAk; NghJ jiy tpOtJ> xU epfo;T

g+ tpOtJ kw;nwhU epfo;thFk;.

,jd;gb epfo;nthd;wpd; %yk; cUthFk; nraw;ghL gupNrhjidahff; fUjg;gLk;.

Kiwahff; $wpd; jug;gl;l epfo;nthd;W xNu epiyikapd; fPo; gy jlitfs;

kPz;Lk; kPz;Lk; mtjhdpf;f $batifapy; elhj;jg;gLk; gzpnahd;W gupNrhjid

vdg;gLk;.

2.3 khjpup ntsp (Sample Space)

vOkhw;Wg; gupNrhjidnahd;wpd; %ykhfg; ngwf;$ba rhj;jpakhd midj;J

ngWNgWfisAk; nfhz;l xU njhilNa khjpupntsp vd miof;fg;gLk;.  ,jid

S my;yJ vDk; FwpaPl;bd; %yk; fhl;lg;gLk;.

gupNrhjid xd;wpd; ngWNgwhf mikaf; $ba re;ju;g;gk; my;yJ khjpupntspapdJ

ve;j xU cgnjhilAk; (Gs;spj; njhil) epfo;thFk;.

vspa epfo;T kw;Wk; #dpa epfo;T :- Fwpj;j xU khjpupg; Gs;spia khj;jpuk;

nfhz;l epfo;T vspa epfo;T MFk;. ,uz;L my;yJ $ba vz;zpf;iff;Fg;

gpupf;f Kbahj epfo;T vspa epfo;TfshFk;.  ,it khjpup ntspapy; khjpupg;

Gs;spfshff; fUjf; $ba epfo;T xd;whFk;.
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c-k; : fdTUthd jhaf;fl;il xd;iw cUl;Lk; gupNrhjidapd; NghJ

S = {1} {2} {3} {4} {5} {6} Mfpa xt;nthU epfo;Tk; vspa epfo;TfshFk;.

ve;jnthU mq;fj;JtKk; mlq;fhj epfo;T #dpa epfo;thFk;. mJ S

(khjpupntspf;Fl;glhj) epfo;thFk;. S =  MFk;.

,e;j 6 epfo;TfSk; mlq;fpa njhil> khjpup ntspahFk;. 1 ,lk;ngWtJ vspa

epfo;T 7 ,lk; ngWtJ #dpa epfo;T

khjpupntspiaf; fhl;rpg; Gs;sp tiughfNth kutupg;glkhfNth my;yJ njhil

ahfNth Fwpf;f KbAk;.

c-k; 1: ,uz;L ehzaq;fis xNu Kiwapy; Rz;b vwpAk; gupNrhjid xd;wpd;

ngWNgWfisf; fhl;Lk; khjpupntsp

    ehzak; 2

epfo;jfthd gupNrhjid xd;Wld; ,ize;j khjpup ntspapd; xt;nthU epfo;Tk;

eilngWtjw;Fr; rkkhd tha;g;Gf;fs; ,Uf;Fkhapd; mtw;iw epfo;jfthd epfo;T

vdg;gLk;.

ehzak; xd;wpy; jiy my;yJ g+ tpOtjw;fhd epfo;jfT

2.4 epfo;jfT njhlu;ghd nghUs; tpsf;fk;

epfo;jfT njhlu;ghd tpsf;fj;jpw;Fg; nghJthd tiutpyf;fzq;fs; ,y;yhj

NghJk; re;ju;g;gj;jpw;F Vw;g gy;NtW tiutpyf;fzq;fs; gad;gLj;jpf; nfhs;sg;gLk;.

mjd;gb 4 mZFKiwf@lhf epfo;jfT tiutpyf;fzk; nra;ag;gLfpwJ.

1. ghuk;gupa nghUs; tpsf;fk;

2. Gs;sptpgutpay; uPjpahd nghUs; tpsf;fk;

3. cstpay; uPjpahd nghUs; tpsf;fk;

4. fzpj uPjpahd tiutpyf;fzk;

S = {H-H},{H-T},{T-H},{T-T}

H

T

H

T

H

T

T

H

H T

H - jiy

T -  G+
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2.5 ghuk;gupa nghUs; tpsf;fk;

ehzak; xd;iwr; Rz;Ljy;> jhaf;fl;il xd;iw cUl;Ljy;> rPl;Lf;fl;by; ,Ue;J

xU rPl;il vLj;jy; Mfpatw;Wld; njhlu;Gila fUj;jhFk;. ,J ,yhg;gpyhrpd;

fhyk; njhl;L Nkw;nfhz;L tUk; Xu; Kaw;rpahFk;.

rk;gtk; xd;wpy; Fwpj;j epfo;T epfo;tjw;F rhjfkhdJk; ghjfkhdJkhd

tha;g;Gf;fisf; fz;lwpe;J mjpy; rhjfkhd tha;g;gpd; mbg;gilapy; epfo;jftpid

kjpg;gpLtNj epfo;jftpd; ghuk;gupa tiutpyf;fzkhFk;.

epfo;tpd; rhjf mk;rq;fspd; vz;zpf;if

epfo;tpd; ghjf mk;rq;fspd; vz;zpf;if

F = rhjf epfo;T U = ghjf epfo;T

R = epfo;r;rp n = nkhj;j epfo;Tfspd; vz;zpf;if

P
(r)

,q;F f + u = n  Mapd;  P(r)  = 
f/

n

rJuKfp jhaf;fl;il xd;wpy; 4 Nky; Nehf;fp tUtjw;fhd epfo;jfT

A : ,yf;fk; 4 tUjy;

,J Kd;dNu jPu;khdpj;j ngWkhdk; xd;whFk;.  gupNrhjidfs; VJk; nra;ahJ

,jd; ngWNgWfisg; ngw KbAk;. ,e;j nghUs; $wypd; vy;iyfs; rpythFk;.

FiwghLfs;

1. epfo;jfT vd;gJ rk epfo;Tfs; vDk; xj;j nghUs; fhzg;gLtjhy; epfo;jfT

vDk; nghUs; jUk; mj;jifa nrhw;fisg; gad;gLj;Jtjhy; jtWfs;

epfof;$Lk;.

2. rkdw;w epfo;TfSf;F nghUe;jhJ. (vOkhwhd epfo;TfSf;F khj;jpuNk

nghUe;Jk;.)

3. kpfTk; mupjhf Vw;glf;$ba epfo;Tfs; njhlu;gpy; fUj;jpw; nfhs;sg;glhik

c-k; (mZ rf;jp epiyaj;jpy; fjpu; tPr;Rf; frpT ,lk; ngwy;)

=  epfo;tpd; epfo;jfT

f

f + u

P(A) = 1/1 + 5 = 1/6//
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5013
/
10,000

 = 0.5013

2.4.2 Gs;sptpgutpay; mZFKiw

rkdw;w> mupjhd epfo;TfSf;Fg; ghuk;gupa nghUs; tpsf;fk; nghUe;jhJ.

mjd;gb xg;gPl;L Gs;spapay; mZFKiwapy; epfo;jfT vd;gJ

1. khwh epiyikapd; fPo; kpf ePz;l fhykhf eilngw;w epfo;Tfspd; jlitfspd;

vz;zpf;ifapd; tpfpjkhFk;.

2. mjpf jlitfs; gupNrhjid elhj;jp epfo;T xd;wpd; rhjfkhd re;ju;g;gq;fspd;

vz;zpf;if nkhj;jg; gupNrhjidapd; Kbtpd; tpfpjkhff; $Wjy;.

c-k;: ehzak; xd;iw 10000 jlitfs; Rz;Lk; NghJ 5013 jlitfs; g+

tpOkhapd; g+ tpOk; epfo;jfT

ghuk;gupa Kiwapy; ehzaj;jpy; jiytpOtjw;fhd epfo;jfT – 0.5

c-k; :

gy;fiyf;fofj;jpy; gPlnkhd;wpy; Kjyhk; tUlj;jpy; Gs;sptpgutpaiyf; fw;gjw;fhd

gjpT nra;Js;s khztu;fspy; 10% khdtu;fs; tUl ,Wjpapy; NtW ghlq;fSf;F

khwpAs;sdu; vd;gJ mtjhdpg;Gj; juTfs; MFk;. MfNt Kjyhk; tUlj;jpy;

Gs;sptpgutpaYf;fhfg; gjpT nra;J nfhz;Ls;s khztu;fs; mt;tUlj;jpNy

NtW ghlq;fSf;F khwpr; nry;tjw;fhd epfo;jfT 0.10 vdf; fUjyhk;.

,q;F mtjhdpj;jitfspd; vz;zpf;if kpf fzprkhd mstpy; mjpfupf;Fk;

NghJ epfo;jfT tiuaiwaw;w ngWkhdj;ij ngWk;. MfNt NghjpasT jfty;fs;

,y;yhj juTfs; kPjhd epfo;jfT njhlu;gpy; ngWkhdk; toq;FtJ xg;gPl;lstpy;

,k;Kiwapy; fhzg;gLk; gpur;rpidahFk;.

2.4 cstpay; uPjpahd mftakhd nghUs; tpsf;fk;

epfo;jftpid Nkw;nfhs;Sk; egupDs; cUthFk; czu;Tfs;> ek;gpf;ifapd;

mDgtq;fs; kPNj mJ mikag; ngWk;.

c-k; :

epWtd cupikahsu; xUtu; jdJ epWtdj;Jf;F cjtpahsu; xUtiuj; njupT

nra;a Ntz;bapUe;jJ. KjyhtJ Neu;Kfj; Nju;tpw;Fj; Njhd;wpa 30 egu;fspy;

Kjy; jlit 3 egu;fisj; njupT nra;thu; vdf; fUJNthk;. mtu;fs; %tUk;

xU khjpupahd jpwikAilatu;fshapd; mtu;fspy; xUtiuj; njupT nra;a

mfta uPjpahd my;yJ jdpahs; ika Kiw gad;gLk;.

c-k; : 1. mtu; Nju;jypy; ntw;wp ngWthu; vd;gjpy; vdf;Fg; g+uz ek;gpf;if

cz;L.

2. ehd; epidf;ftpy;iy mtu; Nju;jypy; ntw;wp ngWthu; vd;W

,jd;gb epfo;jfT vd;gJ epfo;T ,lk; ngWtJ njhlu;gpy; xU jdpegupy;

fhzg;gLk; ek;gpf;ifahFk;.

fhdg; vDk; r%f tpQ;Qhd Kiwapy; thjp ,g;gpur;rpidf;F tpilaspg;gjw;fhf

ju;f;f uPjpahd tiutpyf;fzj;ij Kd;itf;fpd;whu;. mtu; ek;gpf;if kl;lk;

vd;gJ Ez;zwpT rhu;e;j ek;gpf;ifapd; kl;lk; vdf; $Wfpd;whu;.
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2.4.4 fzpj uPjpahd nghUs; tpsf;fk;

epfo;jfT etPd fzpjj;Jf;F ,ilapyhd njhlu;gpidf; fhl;LtJ ,jd; Nehf;fk;

S vDk; khjpup ntspapy; xt;nthU Gs;spj;njhlu;gpYk; (i = 1,2,3.............n  vd

FwpaPl;lhf;fk; nra;Nthk;) vdpd;

1. xt;nthU vspa epfo;tpdJk; epfo;jfTk; 0   P(s
i
)  1

2. vspa epfo;Tfs; midj;jpdJk; epfo;jfTk; mjd; $l;Lj;njhifahFk;.

P(s
i
) = 1

3. S
1 
my;yJ S

2 
my;yJ S

3
Vw;gLtjw;fhd epfo;jfT

P (S
1
)

 
+ P(S

2
) + P(S

3
) + ............+P(S

n
)

,q;F gpupf;f Kbahj epfo;Tfs; vspa epfo;Tfs; MFk;. mit S
1
,S

2
,S

3
 vdf;

Fwpg;gplg;gLk;.

c-k; : rJuKfp jhaf;fl;il xd;iw vwpAk; NghJ

S
1
 = (1,2,3,4,5,6) Mfpa epfo;Tfspy; xd;W my;yJ xd;W kl;Lk; vspa epfo;thFk;

,uz;L ehzaq;fis xNu jlitapy; NknywpAk; NghJ ngwg;gLk; vspa epfo;Tfs;

fPo;tUkhW;

 1 ehzak; 2 ehzak;

S
1
      - H H

S
2

- H T

S
3

- T H

S
4 -

T T

khjpupntspapy; khjpupg;Gs;spnahd;W vspa gupNrhjidapd; NghJ ngwg;gLk;

vspa epfo;T khjpup Gs;spfs; vdg;gLtNjhL khjpupg;Gs;spj; njhFjpnahd;wpd;

my;yJ gupNrhjidnahd;wpd; tpisTfspd; cgnjhilnahd;W epfo;Tfspd; njhil

vdg;gLk;.

khjpupntspapy; tpsf;fg;gl;Ls;s epfo;;nthd;wpw;fhd khjpupg; Gs;spfspd; nkhj;j

vz;zpf;if epfo;T khjpup vdg;gLk;.

epfo;Tld; njhlu;Gila khjpupg;Gs;spfis ntz;tiugpy; fhl;l KbAk;.

c-k; jhaf;fl;il xd;iw cUl;Ljy;

A : xw;iw vz; xd;W tUjy;

B : 4 ,Yk; Fiwe;j vz; tUjy;

S = {1,2,3,4,5,6}

A={ 1,3,5}

B={ 1,2,3}

 

 

2 ehzak;

1 ehzak;

H - jiy

T -  G+

T

H

H T

 5
1

3  2

 A B

S

4, 6
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2.5 epfo;jftpidf; fzpj;jy;

S vDk; khjpup ntspapy; njhil A apd; epfo;jfT

P(A)  =

A vDk; khjpupntspapy; fhzg;gLk; khjpupg;Gs;spfspd; vz;zpf;if = n(A)

S vDk; khjpupntspapy; fhzg;gLk; khjpupg;Gs;spfspd; = n(S)

c-k;: 52 rPl;ll;ilfisf; nfhz;l rPl;Lf;$l;lk; xd;wpy; ntspapy; vLf;fg;gl;l

 rPl;L MR Mtjw;fhd epfo;jfT

A : MR tUtjw;fhd P(A)  =       //

A : epfohikf;fhd epfo;jfT

P(A)1 vdf; fhl;lg;gLk;.

A A' = S

                  P(A) + P(A)' = P(S) = 1

             /  P(A)' = 1 - P(A)$$

,jd;gb ntspapy; vLf;fg;gl;l rPl;L MR Mtjw;fhd epfo;jfT

2.5 epfo;Tfspd; xd;wpg;Gk;> ,ilntl;Lk;.

Xd;wpg;G () kw;Wk; ,ilntl;L () Mfpatw;iwg; gad;gLj;jp ,uz;L Kiwfspd;

epfo;Tfis ,izf;f KbAk;.

A Ak; B Ak; ,uz;L epfo;Tfshapd; AB vd Fwpg;gplg;gLtJ A ,w;Fk; B

apw;Fk; cupj;jhd rfy mq;fj;JtKk; MFk;.

n(AB)  = n(A)+ n(B) - n(AB)

A : ~MR| tUjy;

B : ~Mbj;jd;| tUjy;

vLf;fg;gl;l rPl;L MR my;yJ Mbj;jd; Mtjw;fhd epfo;jfT (AB)

P(AB) = P(A)+ P(B) - P(AB)

4
52

S

A

A
n(A)

n(A)
n(S)

A

S

A'

P(A) =  1 -
4

=
52

48

52//

S

A B
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S vDk; khjpup ntspapy; A,B ,uz;L epfo;Tfshapd; A f;Fk; B f;Fk; cupj;jhd

nghJthd mk;rq;fs; njhilfspd; ,ilntl;L vdg;gLk;.

A MR tUjy; :

B Mbj;jd; tUjy; :

Mbj;jd; MR tUjy; (AB) vdf;fhl;lg;gLk;.

my;yJ

vLf;fg;gl;l rPl;L Mbj;jd; MR Mtjw;fhd epfo;jfT

%l;lw;w epfo;Tfs;

,uz;L epfo;Tfs; ,izahJ tpLtjw;fhd re;ju;g;gq;fs; fhzg;gLk;. ,jd;NghJ

,iztjw;fhd nghJthd epfo;Tfs; (%yfq;fs;) ,y;yhjgbahy; ,it %l;lw;w

,izahj epfo;Tfs; vdg;gLk;.

A : MR tUjy;

B : uh[h tUjy;

%l;lw;w njhilfspy; ,ilntl;Lr; #dpakhifahy;  Ak; #dpakhFk;.

n (AB)       = 

P(AB) = 

/ P(A/B)    =  MFk;. mNjNghy; P (B/
A
)  = 

P(A/B) X P(B)

P(A/B) = BA

P(AB) =

P(B/A) X P(A)

P(A/B) = AB

P(AB) =

P(AB)=
1

X
13

13

52
=

1

52

1
X

4

4

52
=

1

52
//

 n(
A

/
B

)

 S

 A  B

A B

S
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 P(A/
B
)    =  ½

[P(A/B) = P(AB)/P(B)]

2.5.2 epfo;Tfspd; njhlu;Gfs;

2.5.2.1 RahjPdkhd epfo;T (Independent Events)

A,B ,U epfo;Tfs; Mapd;

xd;wpy;

P(A/B)    =  P(A) my;yJ

P(B/A)    =  P(B) A kw;Wk; B RahjPd epfo;TfshFk;. ,q;F P(A/B)    = P(A)

Fwpg;gpLtJ B toq;fg;gLk; NghJ epfo;T ,lk; ngwf;$ba epfo;jftpd; kPJ

vt;tpj jhf;fj;ijAk; Vw;gLj;jhJ vd;gjhFk;. mJ cz;ikahapd; P(B/A)    =

P(B) vDk; ,uz;lhtJ epge;jid nghUe;jhJ.

ehzak;> rJuKfp jhaf;fl;il ,uz;Lk; xUkpj;J vwpAk; NghJ

A : ehazj;jpd; jiy tpOjy;

B : jhaf;fl;ilapy; 4 tpOjy; ,q;F ehzaj;jpd; jiy tpOtJk; jhaf;fl;ilapy;

4 tpOtjpy; vt;tpj jhf;fj;ij nrYj;jhJ.

P(A) = ½   P(B) =1/
6

,q;F P(A/B)    =  P(A) Mapd; A,B RahjPdk;

MfNt P(AB) = P(A) x P(B)  MFk;.

,jd;gb P(A/B) P(A) MFk;NghJ A Ak; B Ak; ,q;F A,B RahjPdkw;w

epfo;Tfs; vdNt B, A apy; jhf;fk; nrYj;Jk;.

2.5.2.2 xd;iwnahd;W GwePf;Fk; epfo;r;rp (MUTUALLY  EXCLUSIVE  EVENTS)

khjpup ntsp xd;wpy; ahjhapDk; ,uz;L epfo;Tfis fUJk;NghJ mit xNu

Kiwapy; eilngw khl;lhJ. mjhtJ xNu Neuj;jpy; xUq;Nf ,ize;J epfo

Kbahj ,U epfo;r;rpfNs jk;Ks; GwePf;Fk; epfo;r;rpfs; vdg;gLk;. xd;iwnahd;W

GwePf;Fgit jdp epfo;Tfs; vdTk; $wg;gLk;.  ,q;F xU epfo;T ,lk;ngWkhapd;

kw;iwa epfo;T ePf;fg;gLk;. ,q;F nghJthd khjpupg; Gs;spfs; fpilahJ.

 n (AB)       = Mapd;

       P(AB)     =  vdpd;

       P(A/B)      =   MFk;.

Mdhy;  P(A)    

 / P(A/B)       P(A) MFk;.

A,B vd;gd RahjPdkhd epfo;TfshFk;.
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A  B  S

() Xd;iwnahd;W GwePf;Fk; KOikahf ePq;fh epfo;Tfs;

() Xd;iwnahd;W GwePf;Fk; KOikahf ePq;Fk; epfo;Tfs;

rPl;Lf;fl;L xd;wpy; Mbj;jd;> fyhgiu> lakd;l;> ,];Nfhg;G Mfpa 4 tiffSk;

xd;iwnahd;W GwePf;Fk; mNjNeuk; KOikahf ePq;Fk; epfo;Tfs; MFk;.

2.5.2.3 epug;gp epfo;r;rp (COMPLEMENTARY  EVENTS)

A vd;gJ epfo;jfTr; NrhjidAld; njhlu;Gila khjpupntspia A vdg;nghUs;

nfhs;spd;> A ,y; cs;slq;fhj khjpupntspapYs;s khjpupg; Gs;spfs; ahTk; A

vDk; epfo;r;rpapd; epug;gp MFk;. A vDk; epfo;r;rpapd; epug;gpiaf; Fwpg;gpLtjw;F

A' my;yJ A vd;w FwpaPL gad;gLj;jg;gLk;

A A'= S

P(A A') = P(S) = 1

P(A) + P(A)' = 1

/ P(A)' = 1- P(A) //

c-k; : P(A) + P(B)' = 1 vdf;Fwpg;gpl;lhy; B vd;gJ / P(A)' = 1- P(B)  MFk;. B,A

apd; epug;gp

2.5.3.1 $l;ly; tpjp

A, B ,uz;L epfo;jfthapd; P(AB) = P(A) + P(B) - P(AB)//

A,B Xd;iwnahd;W GwePf;Fk; 2 epfo;Tfshapd;

P(AB) =  Mapd;>

P(AB) = P(A) + P(B) //

A,B,C %d;W epfo;Tfshapd;

P(ABC) = P(A) + P(B) + P(C) - P(AB) - P(AC) - P(BC) + P(ABC)//

 A

 A'

 S

A  B  C  D = S

 S

 A  B

()
 

A
B

C
D

S()
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2.5.3.2 ngUf;fy; tpjp

,U epfo;Tfshapd;> mit xNu Neuj;jpy; ,lk; ngWtjw;fhd epfo;T

Mdhy;

A,B RahjPdkhd epfo;Tfshapd;

2.5.6 epge;jid epfo;jfTfs; (CONDITIONAL  PROBABILITY)

AAk; BAk; ,U epfo;TfshfTk; P(B) >  B MfTk; cs;sNghJ epfo;r;rp B

eilngw;wpUe;jhy;> epfo;r;rp A eilngWtjw;fhd epfo;jfT vd;gJ

P(A/B) vdf; Fwpj;Jf; fhl;lg;gLtNjhL mJ gpd;tUkhW tiuaWj;jg;gLk;;

ngUf;fy; tpjpg;gb P(AB) =

rPl;Lf; fl;nlhd;wpypUe;J vLf;fg;gl;l rPl;L Mbj;jdhf ,Ue;jnjdpd;> mJ MRthf

,Ug;gjw;Fupa epfo;jfT

c-k; : A: MR tUjy;

B :Mbj;jd; tUjy;

ntspapy; vLf;fg;gl;l rPl;L Mbj;jd; vdpd; MR Mf tUtjw;fhd epfo;jfT

ntspapy; vLf;fg;gl;l rPl;L MR Mapd; mJ Mbj;jdhtjw;fhd epfo;jfT

P(AB) = P(A) × P(B)//

P(AB) = P(A) X P(B/A)

P(B) X P(A/B)//

 P(B/A)=P(B)

P(AB) = P(A/
B
) x P(B) Mapd;P(A/B) = P(AB) / P(B)

P(A/B) = P(AB) / P(B)

 P(A/B) =
1

13

1
52

13

52

  =

P(A/B) = P(AB) / P(B)

          =
1

13

1
52

13

52

  =

P(B/A) = P(AB) / P(A)

 P(B/A) =
1

4

1
52

4

52

  =
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fw;wy; fw;gpj;jy; nraw;ghL

1. khztu;fSf;F ehzak; xd;iw NkNy vwptjw;fhd re;ju;g;gj;ij toq;Ff.

1. khjpup ntspia vOjpf; fhl;Lf.

2. 10 jlitfs; Nknywpe;jhy; jiy tpOtjw;fhd epfo;jfitf; fhz;f.

3. 50 jlitfs; Nknywpe;jhy; jiy tpOtjw;fhd epfo;jfitf; fhz;f.

2. rPl;Lf;fl;by; ,Ue;J vOkhwhf (kPs; itg;G ,d;wp) rPl;Lf;fis vLf;Fk;NghJ>

fPo;tUk; epfo;Tfs; ,lk; ngWtjw;fhd epfo;jftpidf; fhz;f.

1. vLf;fg;gl;l 3 rPl;Lf;fSk; ~MR| Mjy;

2. xU rPl;L khj;jpuk; MR Mjy;

3. %d;W rPl;Lf;fSk; ahNjDk; xU ,dj;jpd; MR> uh[h> uhzpahjy;

4. %d;W rPl;Lf;fSk; KiwNa Mbj;jd;> Mbj;jd; MR> kw;Wk; Mbj;jd; uh[hthjy;

5. %d;W rPl;Lf;fSk; 3 ,dq;fspy; tUjy;

3. x,y Mfpa ,U jhaf;fl;ilfis xUkpf;f cUl;Lk; NghJ

A. Nky; tUk; ,yf;fq;fs; $l;Lj;njhif 6>7 Mf ,Uj;jy; $l;Lj;njhif 12

Mjy;.

B. x fl;ilapy; ,y; 3 tUjy;

C. $l;Lj;njhif 12 Mjy;

D. y fl;ilapy; ,y 4 ,Yk; $ba vz; tUjy;

4. itj;jpag; gupNrhjidf;fhf cl;gLj;jpa 400 Ngupy; 200 ,w;F ,Uja NehAk;

250 NgUf;F ePupopT NehAk; cz;L vdf; fz;lwpag;gl;lJ. ,Uja Nehapy;

gPbf;fg;gl;l midtUk;> ePupopT Neha; gPbf;fg;gl;l midtUk; kd mOj;jj;jpw;Fk;

cl;gl;bUe;jdu;. 36 Ngu; mOj;jj;jpw;F kl;Lk; cl;gl;bUe;jJld; 40 Ngu; mOj;jj;jpy;

gPbf;fg;gltpy;iy. ,tu;fspy; xUtiu vOkhwhfj; njupT nra;jhy;>

1. ,Uja kw;Wk; ePupopT Neha; gPbf;fg;gl;ltuhf ,Ug;gjw;fhd epfo;jfT

2. ,Uja Nehapy; gPbf;fg;glhj Mdhy; ePupopT NehAilatuhf ,Ug;gjw;fhd

epfo;jftpidf; fzf;fpLf.
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mstPL

Nju;r ;rp :- 14 . tpQ;Qhd uPjpahd Ma;tpy; mstPl;bd; mbg;gilg;

gz;Gfisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; : -

14.1 tpQ;Qhdj;jpy; mstPl;bid mu;j;jKs;s tifapy; gad;gLj;jpf;

nfhs;thu;.

ghlNtisfs; : - 2 0

fw;ww; NgWfs; : -

 tpQ;Qhdr; Nrhjidapy; mstPl;L uPjpahd El;gq;fis

tpsq;fpf; nfhs;thH.

 mstPl;by; fUtpfspd; ghtidapd; Kf;fpaj;Jtj;jpid

tpgupg;ghH.

 juT gFg;gha;tpy; gad;gLj;jg;gLk; NtWgl;l mstPLfis

gad;gLj;Jthu;.

 msj;jypd; NghJ epfOk; jtWfisf; Fiwj;Jf;

nfhs;tjw;fhd topKiwfisj; Nju;e;njLj;Jf; nfhs;thH.

 tpQ;Qhd Nrhjidapy; gz;Grhu; jfty;fSf;F vjpuhd

msT rhu; jfty;fspd; Kf;fpaj;Jtj;ij vLj;Jf; fhl;Lthu;.

mwpKfk;

tpQ;Qhdf; fw;ifapd; ,ay;ghtJ Fwpj;j xU nghUspd; gz;GuPjpahd ,ay;Gfis

msT uPjpahff; fhl;Ltjw;F Kw;gLtjhFk;.

mstPLfs; msT kw;Wk; vz;zpf;ifapD}lhf fl;bnaOg;gg;gLk;.

khwpnahd;iw msT uPjpahf ntspg;gLj;JtJ mstPlhFk;.

rupahd kjpg;gPL nra;tjw;F jpUj;jkhd> nghUj;jkhd mstPL mbg;gilahf

cs;sJ.

ghltplaq;fis tpsq;fpf; nfhs;tjw;fhd gz;Gfs;

mstPl;Lf;fhd gz;Gfs;

1. Fwpj;j mstPl;bidf; nfhz;bUj;jy;

tplankhd;W msTrhu;e;j ngWkjpAld; ,Uf;fpd;wJ vd;gNj ,jd; nghUshFk;.

c-k; : epkypd; cauk; 1.62m MFk;.



71

2. Neubahf my;yJ kiwKfkhf mstply;

rpy gz;Gfis Neubahf mstpl KbAk;.

c-k; : cauk;> ePsk;> ghuk;> ntg;gk;

ngUk;ghyhd r%fg; gz;Gfis kiwKfkhfNt mstpl KbAk;.

c-k; : mwpT kl;lk;> kNdhepiy> tpUg;gq;fs;

3. mz;zsthdJ (fpl;ba mstpil)

c-k; :

kPw;wu; Nfhypdhy; ePsj;ij mz;kpj;j kpy;yp kPw;wu;fspy; kl;LNk

mstpl KbAk;.

4. xg;gPl;L uPjpahdJ

msT> mstpLk; re;ju;g;gj;jpw;F> Nehf;fj;jpw;F> cgfuzq;fSf;Fr; rhu;ghdJ.

c-k; : miwapd; ntg;gepiy 25 ghif nry;rpa]; MFk;.

,J re;ju;g;gj;jpw;F Vw;wjhFk;.

5. tpNrlkhdJ

mstPl;bd; Nehf;fj;jpw;F Vw;g tpNr\khdJ vd;gNj ,jd; fUj;jhFk;.

c-k; :- xypk;gpf; Nghl;bapy; 100 kPw;wu; ,Wjpg;Nghl;bapid epiwT nra;Ak;

Neuj;jpidr; nrf;fd;fspd; 100 ,d; gq;Ffshy; mstplg;gLk;.

mZj;Jzpf;iffspd; Ntfj;ij mstpLk; NghJ neNdh nrf;fd;fs;

gad;gLj;jy;.

6. Vw;Wf;nfhs;sf; $bajhf ,Uj;jy;

mstPl;bd; ngWNgwpy; nghJ Vw;Gilikf;fhd $Wfs; ,uz;L fhzg;gLfpd;wd.

mit

1. Vw;Gilik

2. ek;gfj;jd;ik

vjpu;g;ghu;f;fg;gl;l Nehf;fq;fSf;fhf mstPl;ilg; gad;gLj;Jk; re;ju;g;gj;jpy;

cgfuzj;jpd; nghUj;jg;ghl;bid Vw;Gilik vd miog;gu;.

xNu gz;gpid kPz;Lk; kPz;Lk; mstpLk;NghJ ngwg;gLk; ngWNgWk; xd;whfNt

,Ue;jhy; mt;tstPL ek;gfj;jd;ik kpf;fJ vdf; fUjg;gLfpd;wJ.
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msitapd; gzpfs;

1. nghUl;fspd; gz;Gfis msTrhu;e;jjhf khw;Wjy;.

2. jdpg;gl;l vz;zq;fSf;F mg;ghw;gl;l tplaq;fs; njhlu;gpy; nghJ cld;ghl;bid

Vw;gLj;jy;.

3. tpQ;Qhd mwptpd; Vw;Gilikia Ma;tpw;F cl;gLj;jy;.

4. tifg;gLj;jy;> gFj;jy;> tiutpyf;fzg;gLjy;> jug;gLj;jy; Mfpa gFj;jy;

kw;Wk; njhFj;jy; Nghd;w fhupaq;fSf;F xj;Jiog;G toq;Fjy;.

5. Gs;spapay; gFg;gha;T kw;Wk; njhFg;gha;Tf; fhupaq;fSf;F Vw;g juTfis

xOq;F nra;Ak;.

fUtprhu; mstPLk; mjd; gzpfSk;

 nghUnshd;wpd; my;yJ epfo;T xd;wpd; gz;nghd;iw mwpe;Jf;nfhs;tjw;Fk;

mjidg; gFg;gha;T nra;tjw;Fk; cgfuzq;fs; gad;gLk;.

 rkfhy tpQ;Qhdj;jpd; gzpahdJ njhopy;El;gq;fNshL xd;wpize;Js;sJ.

 mstPl;Lf;F khj;jpukpd;wp Ma;Tfspd; Vida tplaq;fSf;fhfTk; cgfuzq;fs;

mtrpag;gLfpd;wd.

(mtjhdpg;G> juT gFg;gha;T> mwpf;ifaply; Nghd;w re;ju;g;gq;fspy;)

mtjhdpg;Gf; fUtpfs;

c-k; : njhiyNehf;fp> EZf;Ff;fhl;b> etPd tPbNahf;fkuhf;fs;

gupNrhjidf; fUtpfs;

c-k; : nghapypd; fUtp> Nfhzf;fUtpfs;> mOj;j khdp> fNyhup kPw;wu;.

gjpTf;fUtpfs;

c-k; : tPbNah fkuh> Nlg; nuf;Nfhlu;> ,Wtl;L> rp.rp.b.tp fkuh. (C.C.T.V.)

 mstPL my;yhky; rpw;rpy gz;Gfis mwpe;Jf;nfhs;tjw;F> gFg;gha;T

nra;tjw;F cgfuzq;fs; gad;gLk;.

c-k; : v];l;Nu (X- ray )> <.rp.[p (E.C.G). mwpf;if> rp.rp.b.tp. fkuh (C.C.T.V)>

 NuhNgh fUtp

 mstPLs;s ,lj;jpy; gFg;gha;tpid ,yFg;gLj;Jk;.

EZf;Ff;fhl;b kw;Wk; njhiy Nehf;fpfspy; tpy;iyfspd; ngUg;gpf;Fk;

rf;jpf;F Vw;g nghUl;fspd; cz;ikahd tbtk; jPu;khdpf;fg;gLk;.
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mstPl;Lf; fUtpfspd; Vw;Gilikapidj; jPu;khdpf;Fk; Kiwapay;

1. tpQ;Qhd epakq;fSf;F Vw;g mit nraw;gly;. (c-k;) tpw;juhR> fbfhuk;

2. nghJ cld;ghl;bw;F Vw;gf; fUtpfs; jahupf;fg;gly;.(c-k;) kPw;wu;Nfhy;

 xNu gz;gpid mstpLtjw;fhf gy;NtW fUtpfs; jahupf;fg;gl;Ls;sik.

 ntg;gepiyapid mstpLtjw;fhd fUtpfs;. (c-k;) ntg;g Crp> fz;zhb

rha ntg;gkhdp> thsp ntg;gkhdp)

 jpzpit mstpLjy; fUtpfs; (,urhadj;jhuR> jhuR> epyj;juhR)

 fUtpfspy; mstPLfSf;fhd msTfs; kw;Wk; mtw;wpd; mbg;gilfspy;

cs;s NtWghLfs;

c-k; : ntg;gepiyapid mstpLtjw;fhfg; gad;gLj;jg;gLk; nry;rpa];

kw;Wk; guidl; vd;gtw;Wf;fpilapyhd NtWghL.

myFfs; kw;Wk; vz;fs;

 njhFjpnahd;wpy; cs;s VNjDk; gz;gpid Neubahf my;yJ kiwKfkhf

mstpl KbAkhapd; mJ ngsjpf msTf; $whFk;.

 gUkd;> myF kw;Wk; jpir Mfpa Kg;gz;GfisAk; cs;slf;fg;gl;bUf;Fkhapd;

gz;Gf; $whFk;.

 ngsjpf njhFjpnahd;wpd; gug;gpid VNjDk; ru;tNjr mstPl;Lf;F Vw;gNt

Fwpg;gplg;gLk;. mjd; ru;tNjr mstPL mynfhd;whff; Fwpg;gplg;gLk;.

 mbg;gil msTf; $Wfs; 7 cld; njhlu;Gila myFfs; 7 MFk;.

ePs msT - kPw;wu; (m)

epiw - fpNyhfpuhk; (kg)

Neuk; - nrf;fd; (s)

ntg;gepiy - nfy;tpd; (k)

kpd;Ndhl;lk; - mk;gpau; (A)

gjhu;j;jq;fspd; msT- Nkhy; (mol)

xspapd; / gpufhrk; - nfd;Nlhyh (cd)
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vz;fspd; gad;ghLfs;

1. mwpe;Jf;nfhs;tjw;fhd gz;nghd;whf my;yJ milahskhfg; gad;gLk;

c-k; : guPl;ir ,yf;fq;fs;> njhiyNgrp ,yf;fq;fs;

2. njhlupyf;fq;fs; / Rl;byf;fq;fs;

c-k; : cl;nry;tjw;fhd ,yf;fk;

3. ngWkjpfisf; fhl;Ljy;

c-k; : epiw 5 fp.fp> ntg;gepiy :24oC> Neuk; : 9.15 kzp

4. tpfpjk; Nghd;w njhlu;Gfis ntspg;gLj;jy;

c-k; : nghUl;fisf; nfhz;Ls;s ghj;jpuq;fspd; Nygy;fspy;  50 ml /100 ml /

250 ml /750 ml Nghd;w ,yf;fq;fshy; Fwpg;gplg;gl;Ls;s nfhs;ssT

KiwNa> 1 : 2 : 5 : 10 vd;w tpfpjj;jpy; fhl;lg;gLk;.

mstPLk; msTj;jpl;lq;fSk;

mtjhdpg;G> gupNrhjid vd;gd mstPL kw;Wk; fzf;fPL Nghd;w mDgtuPjpahd

nraw;ghLfspD}L ngwg;gLk;. juTfspd; gFg;gha;Tj; jpwd; mJ nfhz;Ls;s

msTfspd; mbg;gilapNyNa jq;fpAs;sJ. ,jd;gb msTfs; 4 tifg;gLk;.

1. ngau; mstPL vDk; tif mstPL

mstPl;Lf;F cl;gLj;jg;gLk; nghUl;fs; rpw;rpy gz;Gfis mbg;gilahff;

nfhz;L tifg;gLj;jy;> njhFjpahf ,lg;gly; vd;gd kl;LNk ,jpy;

Nkw;nfhs;sg;gLk;.

c-k; : cau;ju khztu;fis tpQ;Qhdk;> fzpjk;> fiy> tu;j;jfk;>

njhopy;El;gk; vd;w ghlj;JiwfSf;F Vw;g tifg;gLj;jy;.

2. xOq;fikg;G mstPL / tupirf;fpuk msTj;jpl;lk;

Ma;Tf;F cl;gLj;jg;gLk; nghUl;fspd; gz;Gfis ahjhapDnkhU tupir

xOq;fikg;gpy; tptupf;Fk; Xu; msTj; jpl;lNk xOq;fikg;G mstPL vdg;gLk;.

c-k; : kNdhepiyia mstpLtjw;fhf cUthf;fg;gl;Ls;s mstPLfs;.

3. tpfpjhrhu mstPL

nghUl;fis tifg;gLj;jy;> jug;gLj;jy;> njhFjpahf;Fjy; vd;gtw;Wf;fpilapyhd

NtWghLfisf; fhl;LtijAk; tpfpj njhlu;Gfisf; fhl;LtijAk; Nehf;fhff;

nfhz;L fl;bnaOg;gg;gl;Ls;sJ.

fLikahf

Kuz;gLfpNwd;  Kuz;gLfpNwd; $wKbahJ Vw;Wf;nfhs;fpNwd;

fLikahf

Vw;Wf;nfhs;fpNwd;
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 ,jd; tpNrl gz;Gfs;

gz;GfSf;fpilapy; fhzg;gLk; rkkhd ,ilntspfSf;fpilapyhd msTrhu;

NtWghLfisf; fhl;Lk;.

 fzpj nrad;Kiwfspy; gad;gLj;jg;glf;$ba mstPLfspd; mstPl;Lg; gz;Gfis

,t;tstPl;bd; %yk; tiff;Fwpf;f KbAk;.

c-k; : nghUnshd;wpd; tpiy kw;Wk; Nfs;tp vd;gtw;Wf;fhd tiff;Fwp

ml;ltiz

kPw;wu; Nfhy;

Nfhzkhdp

4. Mapil mstPL  / ,ilaPl;L mstPL

ju;f;fuPjpahf my;yJ VNjr;irahf tiuaWj;jg;gl;l g+r;rpaepiy> rk myFfs;

Mfpa ,uz;L Kf;fpa ,ay;G nfhz;lJ Mapil mstPL vdg;gLk;. xU Gs;spf;Fk;

mLj;j Gs;spf;Fkpilapyhd J}uk;> mLj;J tUk; ve;j ,U Gs;spfSf;fpilapyhd

J}uj;jpw;F rkkhdjhf mike;jpUf;Fk;. ,q;F jdpg; g+r;rpak; mjhtJ mstplg;gLk;

gz;Gf;$W Kw;whf mw;w epiy vd;gJ fpilahJ. ,q;Fs;s g+r;rpak; njhlu;gw;w

g+r;rpakhFk;. ntg;gk; ghl milTg; Gs;spfisf; Fwpf;Fk; vz;fis Mapil

msTj;jpl;lj;ij nfhz;ljhFk;.

mstPLfspy; Vw;gLk; jtWfs;

1) fUtpfspy; Vw;gLk; jtWfs;

fUtp> mJ gad;gLj;jg;gLk; re;ju;g;gj;jpy; Vw;gLk; gpur;rpidfis

jpUj;jq;fs; %yk; rupnra;a KbAk;.

c-k; : fbfhuj;jpd; NeukhdJ xU epkplj;jhy; mjpfupj;Jr; nry;yy;.

2) vjpu;ghuhj jtWfs; : epr;rakw;w epiyikapd; fPo; Vw;gLk; gpur;rpidfs;

 mstPLfis thrpf;Fk; NghJ Vw;gLk; gpur;rpid

 epiwTrhu; gpur;rpid

c-k; : cz;ik ePsj;jpw;Fk; mstPl;L ePsj;jpw;Fk; ,ilapyhd NtWghLfs;

 ,lk;rhu; gpur;rpid

c-k; : njhiyNehf;fp> G+kpapYk; thdj;jpYk; mstpLk; mstPl;bd;

  Nghjhd jtWfs;. ,t;thwhd gpur;rpidfisf; Fiwj;Jf;nfhs;s

  KbAk;.

fw;wy; fw;gpj;jy; nraw;ghLfs;

 ngsjpf gz;Gfis mstpLtjw;fhfg; gad;gLj;jg;gLk; mstPl;NlhL njhlu;Gila

epajpfs; njhlu;gpy; Ma;T nra;tjw;F cl;gLj;jy;.

 mtjhdpg;Gf; fUtpfs;> Ma;TfUtpfs;> gjpTfUtpfs;> mstPl;Lf; fUtpfs;

vd;gtw;iw ml;ltizg;gLj;Jf.

 mstPl;by; gad;gLj;jg;gLk; msj;jy; Kiwfs; kw;Wk; gad;ghLfs; njhlu;ghff;

fye;Jiuahly; mku;nthd;iw elj;Jf.

 mstPl;bd;NghJ fz;Lf;nfhs;sf;$ba gpur;rpidfisf; fUtpfs; rhu;e;J

njspTg;gLj;Jf.

0 10 20    30 40     50  60     70
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Gs;sptpgutpay;

Nju;r;rp :- 15. tpQ;Qhdr; Nrhjidfspy; KbTfs; vLf;Fk; jpwid tpUj;jp

nra;J nfhs;tjw;fhfg; Gs;sp tpgutpay; Kiwiag;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; : -

15.1 Gs;sptpgu Kiwapd; ,ay;gpid mwpKfk; nra;thu;.

15.2 juTfSk;> jfty;fSk; ngw;Wf; nfhs;tjw;fhd

khjpupfisg; gl;baypLthu;.

15.3 Gs;spg; guk;gy;fspypUe;J rupahd KbTfisg; ngwg;
nghUj;jkhd mstPLfisg; gad;gLj;Jthu;.

15.4 tpyfy; mstPLfisg; gad;gLj;jp Gs;spguk;gy; xd;wpid
tpgupg;ghu;.

15.5 ,izg;G mstPD}lhf mtw;wpd; ,ay;gpid tpgupg;ghu;.

15.6 Gs;sptpgutpay; gad;ghl;bYs;s FiwghLfis
(tOf;fs;) tpgupg;ghu;.

ghlNtisfs; : - 2 5

fw;ww;NgWfs; : -

 jPu;Tfis/ KbTfisg; ngw;Wf; nfhs;tjw;Fg;

Gs;sptpgutpaiyg; gad;gLj;Jthu;.

 tpQ;Qhdg; nghJikahf;fq;fspd; fl;likg;Gf;Fg;

Gs;sptpgutpaypd; Kf;fpaj;Jtj;ij czu;e;J nfhs;thu;.

 tpQ;Qhd Ma;Tfspy; juTfs; Nrfupg;gjd; Kf;fpaj;Jtk;

gw;wpa mwpitg; ngw;Wf; nfhs;thu;.

 tpQ;Qhd Ma;TfSf;fhd kpfg;nghUj;jkhd khjpup

Kiwiag; gpd;gw;Wthu;.

 J}a khjpupapd; gz;Gfis tpsq;fpf; nfhs;thu;.

 juT gFg;gha;T nra;tjw;fhd Kiwnahd;iwj; njupe;J
nfhs;thu;.

 Gs;sptpgutpay; juTfis gFg;gha;T nra;tjw;fhfg; Gs;sp
tpguKiwfisg; gad;gLj;Jthu;.

 ika ehl;l mstPl;ilg; ghtpg;gjdhy; xU KbTf;F tUthu;.

 tpyfy; mstPl;bd; Clhf Neu;T Fwpj;J Kbitg; ngWthu;.
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 kdg;ghq;F uPjpahd re;ju;g;gq;fis mstpLtjw;F Gs;sp
tpguKiwfisg; gad;gLj;Jthu;.

 juTfspd; mbg;gilapy; nghUj;jkhd ,izg;igj; njupe;J
nfhs;thu;.

 Gs;sptpgu Nghypfs; Vw;glh tz;zk; Ma;tpw;fhd
khjpupfisj; Nju;e;njLg;ghu;.

 Gs;sptpguKiwfis ghtpg;gjdhy; r%f tpQ;Qhdj;jpy;
Gwtaj;  jd;ikiag; NgZtjw;fhf kjpg;gPl;il Nkw;

nfhs;thu;.

mwpKfk;

Gs;sptpgutpayhdJ NghJkhd jfty;fSlhf tpQ;Qhd g+u;tkhd Kbtpidg;

ngw;Wf; nfhs;sTk;> Xu; cWjpaw;w epiyikapd; fPo; cWjpahd jPu;khdq;fis

vl;lTk; cjTfpd;wJ.

,jd; gad;ghL ,d;W ngsjPf kw;Wk; capupay; tpQ;Qhdj; Jiwfisg; NghyNt

nghUspay;> murpay;> r%ftpay; fw;iffspYk; NkYk; cstpay;> kUj;Jtk;>

ifj;njhopy;> tu;j;jfk; Nghd;w ,d;Ndhud;d JiwfspYk;> mur nfhs;iffs;

jpl;lkplypYk; ngupJk; JizGupfpd;wJ.

Gs;sptpgutpayhdJ tpQ;Qhd mstPLfis cWjpg;gLj;Jtjw;Fg; ngupJk;

gq;fspf;fpd;wJ. fzf;nfLg;G kw;Wk; mstPl;bd; %yk; ngw;Wf; nfhs;Sk; juTfisg;

nghUl;gLkhW gFg;gha;Tf;Fl;gLj;JtjD}lhf cupa Njhw;wg;ghl;bid tpsf;F

fpd;wJ. mjw;nfd ikaehl;l mstPLfs;> tpyfy; mstPLfs; vd;gd

gad;gLj;jg;gLfpd;wd.

Gs;sptpgutpay;

fzf;fPL kw;Wk; mstPLf@lhfg; ngwg;gLk; juTfSf;nfd ek;gfj;jd;ikia

toq;Ftjd; %yk; cupa Njhw;wg;ghl;bid my;yJ mj;Njhw;wg;ghl;bd; Xu;

gFjpapid tpsf;Ftjw;fhfg; gad;gLj;jg;gLk; El;gKiwahfg; Gs;sptpgutpaiy

mwpKfk; nra;ayhk;.

Gs;sptpgutpaypd; Kf;fpaj;Jtk;

 juT Nrfupj;jy;> xOq;FgLj;Jjy;> rhuhk;rg;gLj;jy;> gFg;gha;T nra;jy;

 tpQ;Qhd mbg;gilapy; nghJikahf;fj;jpw;F tUjy;

 epr;rakw;w epfo;TfSf;fpilapy; jPu;khdk; xd;wpidg; ngwy;

 khwpfSf;F ,ilapyhd njhlu;G kw;Wk; mtw;wpd; juj;ij epu;zapj;jy;

 r%f tpQ;Qhdj; juTfspd; ek;gfj;jd;ikia Ngzy;

 Ma;Tfspd; NghJ mjw;fhd fhuzpfs; kw;Wk; $Wfis gFg;gha;T nra;jy;

 gupNrhjidnahd;wpd; Vw;Gilikia guprPypj;jy;
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Gs;sptpgutpay; ,uz;L tifg;gLk;.

1. tptuzg; Gs;sptpgutpay; / tpgupg;G Gs;sptpgutpay;

2. mDkhdg; Gs;sptpgutpay;

1 . tptuzg; Gs;sptpgutpay;

juTfisr; Nrfupj;jy;> xOq;FgLj;jy;> nghUs; tpsf;fk; mspj;jy; mj;juTfspd;

tiuaiwfSf;F cl;gl;l KbTfSf;F tUjy;> ,tw;Wld; njhlu;Gila tpQ;Qhd

Kiwfis Muha;jy; tptuzg; Gs;sptpgutpapy; mlq;Fk;. mjhtJ Nrfupf;fg;gLk;

juTfspd; gpujhd ,ay;Gfis mu;j;jKs;s tifapy; tpgupg;gjw;Fk; njhFj;Jj;

jUtjw;Fk; cjTk; Gs;sptpgutpayhFk;.

c-k;:

1960 ,y; ,Ue;J 2010 Mk; Mz;L tiuahd fhyj;jpw;fhd ,yq;ifapy; ,uj;jpdGup

khtl;lj;jpd; juTfs; jug;gl;Ls;sNghJ mjd; JizAld; mg;gpuNjrj;jpd;

kiotPo;r;rpapd; guk;gy;> tPr;R> ,il tpyfy; Mfpad njhlu;ghd tpgupj;jy;>

tptuzg; Gs;sptpgutpay; mlq;Fk;. (nghJikg;gLj;jy;fSf;F tUjy;)

2. mDkhdg; Gs;sptpgutpay;:-

khjpup xd;iw Ma;T nra;tjd; %yk; ngwg;gl;l KbTfisf; nfhz;L mjd;

Fbj;njhif gw;wpa KbTf;F tu cjTk; Gs;sptpgutpay; gFjpNa mDkhdg;

Gs;sp tpgutpay; vdg;gLk;.

c-k;:

xU muprpg; igapy; ,Ue;J xU gpb muprpia vLj;J (vOkhw;W khjpupnaLj;jy;)

mjidr; Nrhjpj;Jg; ghu;j;J muprpapd; juk; gw;wp (muprpapd; cilAk; jd;ik>

ney;> kzy;> fy; ,Uj;jy;) kjpg;gpLjy; mDkhdg; Gs;sptpgutpaypy; mlq;Fk;.

juTfSk; juT %yfq;fSk;

Gs;sptpgutpaYf;Fj; juTfs; mtrpak;. Neub mtjhdpg;G> tpdhf;nfhj;J> Neubf;

fye;Jiuahly;> Ngl;bfhzy; Kiw> fs Ma;T> gupNrhjid Nghd;w mDgt

Kiwfs; %yk; mt;thwhd juTfs; ngwg;gLk;. juTfis mtw;iw ngWk;

%yq;fs;> jd;ikf;F Vw;g tifg;gLj;j KbAk;.

1.  Kjy; epiy juTfs;

2.  ,uz;lhk; epiy juTfs; (Jizj;juTfs;)

Ma;thsu; my;yJ Ma;Tf; FOtpdhy; gupNrhjidapd;NghJ Gjpjhf  Neubahf

Nrfupj;j juTfs; Kjy; epiy juTfshTk; tpdhf;nfhj;JKiw %yk; Nrfupf;fg;gl;l

juTfs;;> Fbrd kw;Wk; Gs;sptpguj; jpizf;fsj;jhy; Nrfupf;fg;gl;l njhifkjpg;G>

kj;jpatq;fpapd; %yk; Nrfupf;fg;gl;l juTfs;
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Gjpjhfj; juT Nrfupf;fhJ Vida Jiwfspdhy; Ma;thsu;fspdhy; Nrfupf;fg;gl;l

juTfis NtnwhU egNuh my;yJ epWtdNkh gad;gLj;jpf; nfhs;Sk; NghJ

mit Jiz epiy my;yJ ,uz;lhk; epiyj; juTfshFk;.

kj;jpa tq;fpapd; Mz;lwpf;if> rdj;njhif kw;Wk; Fbj;njhif ifE}y;

Nghd;wtw;wpypUe;J ngwg;gLk; juTfs; 2k; epiyj; juTfshFk;.  ,t;thW

Nrfupf;fg;gLk; juTfis Neubj; juTfs; vdTk; miog;gu;.

msTuPjpahd juTfis ,U tifg;gLk;.

1.  njhluhd juTfs; vdTk;

2.  ,ilaPl;Lj; juTfs; vdTk; tifg;gLj;Jtu;.

njhluhd juTfs;

jug;gl;Ls;s tPr;rpDs; mlq;Fk; ve;j xU ngWkhdj;ijAk; fUJk;NghJ mj;jifa

xU juT njhluhd juthFk;.

c-k;: ePsj;ij 1m, 1.2m, 1.25m, 1.57m vd Kbtpy;yhg; ngWkhdq;fspdhy; fhl;l

KbAk;.

,ilaPl;Lj; juTfs;

FLk;gj;jpy; cs;s gps;isfspd; vz;zpf;if> tFg;gpYs;s khztu;fspd; vz;zpf;if

re;ijapy; cs;s fha;fspd; vz;zpf;if Nghd;w jpl;ltl;lkhdjhifahy; milT

,ilaPl;Lj; juTfs; MFk;. KO vz;zpf;ifapy; fhl;lf; $ba juTfs; MFk;.

r%ftpaypd;NghJ khj;jpuk; md;wp capupay; tpQ;Qhdk; Nghd;w ,aw;if tpQ;Qhdj;

Jiwfspd; NghJ ngUksT Gs;sptpgutpay; gad;gLj;jg;gLfpd;wJ.

Fbj;njhifAk; khjpupAk;

ahjhapDk; Xu; Ma;Tld; njhlu;Gila vy;yhj; jdpad;fisAk; cs;slf;fpa

xU njhFjpNa Fbj;njhif vdg;gLk;. (c-k;) Nju;jy; fUj;Jf; fzpg;G

r%ftpay; mwpQu;fs; gue;j xU Jiw xd;iw cs;slf;Fk; tifapy; Nju;e;njLf;Fk;

gFjp khjpup vdg;gLk;. mjhtJ xU KOf; Fbj;njhifapidAk; gpujpepjpj;Jtg;

gLj;Jk; tifapy; mf;Fbj;njhifapypUe;J gf;fr;rhu;gw;w Kiwapy; njupT

nra;ag;gLk; rpy jdpad;fNs khjpup vdg;gLk;. (c-k;) nyhj;ju; rPl;bOg;G

khjpupfspd; mtrpak; :

1. gue;jstpy; fhzg;gLk; Fbj;njhif kjpg;gPl;bw;F>

(c-k;) Esk;Gfs; fzf;nfLg;G> Fsk; xd;wpy; cs;s ePupd; J}a;ik

2. Jiwapd; vy;iy epr;rakw;wpUf;Fk;NghJ> (c-k;) thdpYs;s el;rj;jpuq;fspd;

vz;zpf;if> flypYs;s kPd;fspd; vz;zpf;if
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3. Fbj;njhif mu;j;jkw;wjhFk; NghJ> (c-k;) Nrhjidapd; NghJ $Wfs;

moptiljy;> Nehahsp XUtupd; FUjpg; gupNrhjid

khjpupahf;fy; Kiwfs;

Fbj;njhifapd; vy;yh myFfSk; khjpupapy; mlq;Ftjw;F cs;s tha;g;igr;

rkkhdjhff; nfhz;L khjpup xd;iwj; Nju;e;njLj;jy; vOkhwhd khjpup KiwahFk;.

mjd; fPo; gpd;tUk; khjpup Kiwfs; mlq;Fk;.

1.1vOkhwhd khjpupfs; 2. vOkhww;w khjpup vdg;gLk;

1.2. vspa khjpupfs; 2.1. ,yF khjpup

1.3. mLf;fikT khjpup 2.2 jPu;g;G khjpup

1.4. Kiwikahd khjpup 2.3 xJf;fPl;L khjpup

1.5. nfhj;J khjpupfs;

1.6. gy;gbKiw khjpup MfpadthFk;.

rpwe;j khjpupnahd;wpd; gz;Gfs;

1. khjpup NghJkhd mstpy; ,Uj;jy;

2. rfy kl;lq;fisAk; gpujpepjpj;Jtg;gLj;Jtjhf ,Uf;f Ntz;Lk;. (tpfpjhrhu

mbg;gilapy;> NtWghLfs; mbg;gilapy;

3. vOkhwhd khjpupahf ,Uj;jy;.

1 ) vOkhwhd khjpup

nkhj;jf; Fbj;njhifapy; ,Ue;Jk; ve;j xU rpwg;gpay;igAk; fUjhJ

vOkhw;wkhf khjpup Nju;e;njLf;fg;gLk;.

c-k;: rPl;Lf;FYf;fy; Kiw

2 ) mLf;fikT khjpup

xU KOf; Fbj;njhifapd; fl;likg;G guk;gy;> NtWghLfs; Nghd;wtw;iwf;

ftdj;jpy; nfhz;L mitahTk; gpujpepjpj;Jtk; nra;af; $bathW khjpupj;

njupT nra;ag;gLk;. Fbj;njhifapd; fl;likg;Gf;Fr; rktpfpjkhf mikAkhW

khjpup mika Ntz;Lk;.
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c-k;: xU efuj;jpy; 100000 thf;fhsu; ,Ug;ghu;fshapd; mtu;fSs; rpq;fsk;>

jkpo;> K];yPk; Nghd;w gy;NtW ,dj;jtu;fshapd; Fbj;njhifapy; 1/100

tPjk; mikAkhW mLf;fikT khjpupiag; gpd;tUkhW njupT nra;a

KbAk;. (1000 khjpupfis njupT nra;jy;)

rdj;njhif  khjpupapd; msT

rpq;fstu; 2 x   20000 = 400

100

jkpou; 2 x   15000 = 300

100

K];yPk;fs; 2 x   10000 = 200

100

VidNahu; 2 x    5000 = 100

100

nkhj;jk; = 1000

juTg; gFg;gha;T Kiwfs;

juTfisg; gFg;gha;T nra;tjw;fhfg; gad;gLj;jg;gLk; mstPl;L Kiwfs; %d;W

MFk;;

1. ika ehl;l mstPLfs; 2. tpyfy; mstPLfs; 3.,izG mstPLfs;

1 ) ika ehl;l mstPLfs;

Jiw xd;W njhlu;ghfj; juTfs; mjpfstpy; nefpo;r;rp milAk; ,ay;ig mjhtJ

vz; guk;gy; xd;wpd; ika epiyg; Nghf;F njhlu;ghd ngWkhdq;fis

vLj;Jf;fhl;Lk; mstPLfNs ika ehl;l mstPL vdg;gLk;. ,e;epiyia ,dq;fhz

%d;W mstPLfs; fPNo jug;gLfpd;wd.

1.  Mfhuk; 2.  ,ilak; 3.  ,il

Mfhuk;:-

jug;gl;l Gs;spg; guk;gy; xd;wpy; mjpf jlitfs; ,lk; ngWk; Gs;spf; $l;lk;

my;yJ vz; Mfhuk; vdg;gLk;.  MfNt guk;gy; xd;W xU gupkhzk;> ,U

gupkhzk;> gy; gupkhzkhf mika KbAk;.

c-k;: 8> 6> 9> 4> 5> 7> 3> 2> 8> 7> 6> 9> 4> 7> 5

,q;F Mfhuk; 7 MFk;.

c-k;: kw;nwhU khztd; guPl;irapy; ngw;w Gs;spfs; gpd;tUkhW

5> 7> 8> 2> 9> 5> 7> 6> 5> 4> 7> 5> 2> 7> 8

,q;F 5 ck;> 7 ck; Mfhuq;fs; MFk;.
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,ilak;:-

xOq;FgLj;jg;gl;l vz; njhFjpapd; eLg;ngWkhdk; ,ilak; vdg;gLk;.

Gs;spfs; (xi) 2"   3"   4"   5"   6"   7"   8

,ilak;  } 4 ,ilak; = 5 MFk;

,il/ vz;fzpj ruhrup :-

fpilf;fg;ngWk; vz;njhFjpapid xd;whff; $l;b mt;thW $l;lg;gl;ljid nkhj;j

vz;fspd; $l;Lj;njhifahy; gpupg;gjhFk;.

xi vz;fzpj ruhrup>

x
i
 = x

1,
 x

2,
 x

3,
 ..............x

n  
,g;guk;gy;

  Mapd;>

=  x
1
  +   x

2
  + x

3
 + ……..+ x

n
    n

xi vDk; guk;gypd; kPbwd; (fi) vdpd;

x
i

= x
1,
 x

2,
 x

3,
 ..............x

n

f
i

= f
1,
 f

2,
 f

3,
 ..............f

n

 Σ xi  fi= x
1
f

1
  +   x

2
f

2
  + x

3
f

3
 + ……..+ x

n
f

n

   = Σ  xi  fi

 Σ  fi

vz; fzpj ,il jdpj;Jtkhd mstPlhFk;. midj;J ngWkhdq;fSk; fzf;fplg;

gq;fspg;gjhy; rpwe;j mstPlhFk;. vdpDk; ghupa NtWghLfs; fhzg;gLk; NghJ

,J nghUe;jhJ. fzpj nraw;ghLfSf;F fUj;Js;s tifapy; gad;gLj;j KbAk;.

4.1 epiwaspf;fg;gl;l ,il

guk;gypd; midj;J cWg;Gf;fisAk; gpujpepjpj;Jtg;gLj;Jk; xt;nthU ngWkhdj;

jpw;Fk; epiw toq;fg;gl;L ngwg;gLk; ,il epiwaspf;fg;gl;l ,ilahFk; (xi)

juTj;njhFjp xd;wpYs;s juTg; Gs;spfs; xt;nthd;wpw;Fk; mtw;wpd;

Kf;fpaj;Jtj;jpw;Nfw;g ahjhapDk; epiwia (ngWkhdj;ij) toq;fp> xt;nthU

juTg; Gs;spiaAk; mtw;Wf;F toq;fg;gl;l epiwapdhy; ngUf;fp> mjd; $l;Lj;

njhifia nkhj;j epiwapdhy; tFf;f tUk; ngWkhdNk epiwaspf;fg;gl;l

,ilahFk;.

(c-k;) nfhOk;G Efu;Ntu; tpiyr; Rl;b fzpf;Fk; Kiw

xi = x
1
 " x

2  
 " x

3 
 ……….. x

n

wi= w
1 
, w

2
 , w

3
 ……….. w

n

xiwi   =  x
1
  w

1
     +    x

2
  w

2
     +   x

3
  w

6
  ……….. x

n
  w

n

wi w
1
     +    w

2
     +     w

3
    ……..    w

n

 w = xiwi/
iwi
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 ,uhradtpayhsu; gjtpf;Fj; Njhw;wpa ehy;tupd; Gs;sp tpguk; tUkhW

Nju;T ehb ,uhradtpay; Ez;zwpT ntspthup nraw;ghL nkhj;jk; vz;fzpj

ruhrup

A 30 60 100 190 63.33

B 40 60 85 185 61.66

C 45 65 70 180 60.00

D 65 65 50 180 60.00

epiwaspf;fg;gl;l ,ilf;Nfw;g A jFjpahdtu; Mthu;. vdpDk; Aapd; ,urhad

tpQ;Qhdk; njhlu;ghd mwpT ,g;gjtpia toq;Ftjpy; gpur;rpid epyTfpd;wJ.

vdNt epiwaspf;fg;gl;l ,ilapd; %yk; jPu;khdj;jpw;F tUjy; nghUj;jkhdjhFk;.

epiwaspj;jy;

,uhrhadtpay; 3

Ez;zwpTr; Nrhjid 2

ntspthupr; nraw;ghL 1

xt;nthU Nju;T ehbapdJk; epiwaspf;fg;gl;l ,il

W
A

=   (30  x  3)  +  (60  x  2)  +  (100  x   1) = 310 =  51.7

3  +  2  +  1   6

 W
B

= (40  x  3)  +  (60  x  2)  +  (85 x   1) = 325 =  54.1

3  +  2  +  1   6

W
C

= (45  x  3)  +  (65 x   2)  +  (70  x  1) = 335 =  56.8

3  +  2  +  1   6

W
D

= (65  x  3)  +  (65  x  2)  +  (50  x  1) = 375 =  62.5

3  +  2  +  1   6

epiwaspf;fg;gl;l ,ilf;F Vw;g D mNgl;rfUf;F ,urhadtpayhsu; gjtpiag;

ngw;Wf; nfhLf;f KbAk; vdf; fhl;lyhk;. (mjpf epiwaspf;fg;gl;l ,urha

dtpaYf;F D  cau; Gs;spiag; ngw;Ws;shu;) ,jD}lhfr; ruhrup ,ilapy;

cs;s Fiwghl;bid eptu;j;jp nra;J nfhs;s KbAk;)

ika ehl;l mstPLfs; %yk; vz; guk;gypy; cs;s Gs;spfs; tpyfy; njhlu;ghd

mstPl;bd; guk;gypd; jd;ikapidj; mwpe;Jf;nfhs;tJ ,q;F Kf;fpaj;Jtk;

ngWfpwJ.
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2.0 tpyfy; mstPLfs;

mtjhdpf;fg;gl;l vz; ngWkhdq;fs; ikaehl;l mstPLfspy; ,Ue;J ve;jsT

J}uk; tpyfpAs;sJ vDk; ngWkhdj;ijf; fhl;LtJ tpyfy; msTfs; vdg;gLk;.

Njhw;wg;ghL xd;wpd; $Wfs; rpjwpAs;s tpjk; gw;wpa mstPLfshFk;. tPr;R>

,iltpyfy;> epaktpyfy;fs;> khwd;jpwd;> rhu;G vd;gd ,jw;Fs; mlq;Fk;.

2.1 tPr;R (Range)

vz; guk;gy; xd;wpd; Mff; $ba kw;Wk; Mff; Fiwe;j ngWkhdq;fSf;F

,ilapyhd tpj;jpahrk; tPr;R vdg;gLk;.

xU khztd; 15 kjpg;gPl;L gupNrhjidapd; Gs;spfs; fPNo jug;gl;Ls;sJ.

Gs;spfs; xi  =  5, 4, 3, 7, 9, 12, 10, 14, 8, 13, 15, 16, 12, 10, 5

xOq;FgLj;jg;gl;l / epuw;gLj;jg;gl;l Gs;spfspd; guk;gy;

3> 4> 5> 6> 7> 8> 9> 10> 10> 12> 12> 13> 14> 15> 16

Nkw;gb Gs;spguk;gypd; tPr;R  16 - 3  = 13 MFk;.

2.2 ,il tpyfs; (Mean Diviation) (M.D)

vz;guk;gy; xd;wpy; cs;s xt;nthU ngWkhdKk; eLg;Gs;spapy; ,Ue;J tpyfp

,Uf;Fk; tpj;jpahrj;jpd; $l;Lj;njhifia nkhj;j cWg;Gf;fspd; vz;zpf;ifahy;

gpupf;f tUtJ ,iltpyfy; vdg;gLk;.

M.D.   =    Σ [ x -   ]   (c-k;) guk;gypy; Gs;spfs; ,t;thWs;sJ. 10"15"20"25"30

                  n   10" 15" 20" 25" 30

,il  =  10 + 15 + 20 + 25 + 30  =   100 =    20

5 5

ngWkhdk; ,il tpyfy;fs;

(x) [ x   –     ]

10 20 10 M.D.   =    Σ [ xi -   ]

15 20 5             n

20 20 0 = 30   =    6 //

25 20 5  5

30 20 10

    30  =   Σ [ xi -   ]

(x)
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2.3 epak tpyfy; (S)

epak tpyfy; vd;gJ tpyfypd; tu;f;fj;jpd; $l;Lj;njhifapd; ruhrupapd; tu;f;f

%yk; MFk;. mjhtJ vz; njhFjp xd;wpd; vz; fzpjr; ruhrupiaf; fzf;fpl;L>

mjpypUe;J vz;njhFjpapYs;s xt;nthU vz;Zk; NtWg;gLk; msTfspd;

tu;f;fq;fisf; fzf;fpl;L> mtw;wpd; $l;Lj;njhifapd; ruhrupiaf; fzf;fpl;L>

mtw;wpd; tu;f;f%yj;ijg; ngwtUtNj epak tpyfy; vdg;gLk;.

c-k; (- 3      4     5     6     7      8     9    Nkw;Fwpg;gplg;gl;l khztu;fspd; Gs;spj;njhFjpfis

epak tpyfiy fzf;fpLNthk;.

xi ( Xi  –     ) ( Xi   –     )2

3 -3 9

4 -2 4

5 -1 1 =

6  0 0

7  6 1 1

8 2 4 =

9 3 9          S = 2.0

28

(S.D> M.D Mifahy;)

,il tpyfiy tpl epaktpyfypd; fPo; mjpfsthd juTfis cl;gLj;j KbAk;.

tpyfy; mstpy; Neu;Tfis kpf rpwg;ghf tpgupg;gJ epak tpyfshFk;. vz;guk;gypd;

tpyfspd; jd;ikia epaktpyfy; %yk; ,dq;fhzyhk;.

,izg;Gf; Fzfk;

,U khwpfSf;fpilapyhd njhlu;gpidg; Gs;sptpgu uPjpahff; fhl;Ltjw;fhf

,izg;Gf; Fzfk; gad;gLj;jg;gLfpwJ. Neu;> kiw> g+r;rpak; vd;wtifapy;

njhlu;Gfspd; jd;ik fhzg;gLtNjhL> mtw;wpd; msitj; jPu;khdpg;gjw;fhf

,uz;L ,izg;Gf; Fzfq;fs; gad;gLj;jg;gLfpd;wd. mjpy; xd;W khj;jpuk;

fPo;tUk; cjhuzj;jpD}lhff; fhl;lg;gl;Ls;sJ.

];gpau;kdpd; ,izTf; Fzfk;
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 y KKikahd Kiw    y      y   g+uzkhd Neu;Kiw

   x                                            x                                  x

kiw ,af;fj;njhlu;G    (0<  r
xy

 < -1.0)

Y

 X

Neu; ,af;fj; njhlu;G (0<  r
xy

 < -1.0)

Y Y

      X     X

iyiïnkaO;djh 

0 
WodiSk 

–1.0  + 1.0  

iyiïnkaO;djh

KOikahd kiw

,izg;G
kiw ,izg;G

Neu; ,izg;G

njhluw;w ,izg;G

g+uz Neu;

,izg;G
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khwj;jpwd;

khwj;jpwd; vd;gJ epaktpyfypd; tu;f;fkhFk;. NtWtpjkhf $wpd; tpyfy;

tu;f;fq;fspd; ,ilahFk;.

rhu ;G

,ilf;F xj;j tpyfiyf; fhl;Ltjw;F (rjtPjkhf / tpfpjkhf) gad;gLj;jg;gLk;

2 Kiwfs;

,izTf;Fzfk; V = ,izTf;Fzfk;

khwd; Fzfk; S = epak tpyfy;

X = ,il

,izTf;Fzfk; =  epak tpyfy; V = S/

,il

khwd; Fzfk; =  ,il tpyfy; =   M.D/

   ,il

Gs;sptpgutpay; jtWfs;

Gs;sptpgutpaypy; Vw;gLk; Nghypfs; ,uz;L tifg;gLk;.

1. khjpupj; jtW

2. khjpupapy; jtW

khjpupj;jtW / tOf;fs;

Gs;spj;junthd;wpy; ,Ue;J Ma;Tf;fhf vLj;Jf;nfhs;sg;gl;l gFjpahdJ

khjpupnadf; nfhs;sg;gLtNjhL mJ Gs;spj;jutpd; xU gFjpahFk;. khjpupia

Ma;Tf;Fl;gLj;JtjD}lhfg; ngwg;gLk;. KbT Gs;spj;juit Ma;Tf;Fl;gLj;jp

ajD}lhfg; ngwg;gl;l KbTld; nghUe;jhtpbd; mJ khjpupj; jtW vdg;gLk;.

,j;jtW ,lk; ngWtjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

1. Gs;spg;guk;gypd; tpfpjhrhuj;jpw;F Vw;g khjpupfs; ngwg;glhik.

2. ntspf;fhl;lh khjpup

3. jdpahs; tpUg;gpw;F cl;gly;
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2 . khjpup my;yhj jtWfs; / tOf;fs;

juTfis xOq;FgLj;Jk; NghJk;> tpsf;fkspf;Fk; NghJk;> tpgupf;Fk; NghJk;

Vw;gLk; jtWfs; khjpup my;yhj jtWfs; my;yJ khjpup rhuhj; jtWfs;

vdg;gLk;. mstplg;gLk; nghUspd; rpf;fyhd jd;ikAld; njhlu;GilaJ.

m) mstPl;bd; %yk; mstplg;gLk; nghUspd; ngWkhdk; khWgly;

M) ahNjDk; gpugQ;r Njhw;wg;ghL njhlu;gpy; gy;NtW mstPl;L epajpfs;

fhzg;gLkplj;J mtw;Wf;fpilapy; njhlu;gpd;ik fhuzkhf Vw;gLk; jtWfs;

,) Gs;sptpgutpay; nghJikahf;fq;fs; jdpj;Jtkhdit vdf;nfhs;sy;

<) Gs;sptpgutpay; ,izg;gpd; %yk; ngwg;gLk; KbTfis epiyahd jPu;Tfshff;

nfhs;sy;.

c) ahNjDk; fhy ,ilntspapy; ,U khwpfSf;fpilapy; ,lk;ngWk; jw;nrayhd

njhlu;ig epr;rakhf ,lk;ngWk; elj;ijahff; nfhs;sy;.

fw;wy; - fw;gpj;jy; nraw;ghL

01.m. fPo; fhl;lg;gl;bUg;gJ tFg;nghd;wpYs;s 15 khztu;fs; ngw;Wf; nfhz;l

msitapay; ghl Gs;sp tpgukhFk;.

Gs;spfs; (Xi) = 28" 44" 38" 50" 42" 59" 39" 61" 53" 47" 37" 53" 64" 49" 56

Nkw;gb Gs;spg;guk;gypd;

(i) Mfhuk; (ii) ,ilak; (iii) tPr;R vd;gtw;iw fhz;f.

M. cjhuzk; xd;wpd; %yk; epiwaspf;fg;gl;l ,ilapidf; fzf;fpLk;

Kiwapidf; fhl;b vz; fzpj ,ilf;F Vw;g epiwaspf;fg;gl;l ,ilapd;

nghUj;jg;gl;bid tpsf;Ff.

02. mYtyfk; xd;wpy; 10 Ngu; Nritf;F r%f kspj;j Neuk; (Neu tpj;jpahrk;)

Neuk; (epkplk;) (x;) = 03, 07, 04, 09, 02, 05, 04, 08, 01, 07,

Nkw;Fwpg;gplg;gl;l Neuj;jpy;

(i) ,iltpyfy; (ii) epak tpyfy; (iii) khwd; jpwd; (iv) ,izGf; Fzfk;

vd;gtw;iwf; fzpf;f.

m. epak tpyfiy tpsf;fp> ,il tpyfYld; xg;gpl;L mjd; Kf;fpaj;Jtj;ij

vLj;Jf;fhl;Lf.

M. r%f tpQ;Qhd vjpu;T$wy;fs; ngUk;ghYk; Gs;sptpgutpaiy mbg;gilahf

nfhz;lit fUj;Jiuf;f.
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Guhjd fhy kw;Wk;

rkfhy tpQ;Qhdf; nfhs;iffs;

Nju;r;rp 16.0 :- kWkyh;r;rp Afj;jpw;F Kw;gl;l kw;Wk; gpw;gl;l fhyq;fspy; Njhd;wpa

tpQ;Qhdf; fUj;Jf;fs; %yk; Nghjpa mwpitg; ngw;W vjph;fhyr;

rthy;fis vjph;nfhs;thh;.

Nju;r;rp kl;lk; :- 16.2 etPd tpQ;Qhdk; kw;Wk; rkfhy fUj;jpay;fis Ma;e;jwpthu;.

ghlNtisfs; : - 1 5

fw;ww; NgWfs; : -

 eilKiwapy; kdpjdplk; ,ay;ghfNt fhzg;gl;l mwpT

vt;thW tpQ;Qhd uPjpahd mwpthf khw;wg;gl;lJ vd;gij

tpsf;Fthu;.

 tpQ;Qhdj;jpd; tsu;r;rpf;F fPoj;Nja kw;Wk; Nkiyj;Nja

rpe;jidfs; vt;thW gq;fspg;G nra;jd vd;gij gFg;gha;thu;.

 tpQ;Qhdj;jpd; kWkyu;r;rpf;F gq;fspg;G nra;j tpQ;Qhdpfs;

njhlu;ghd jfty;fisj; jpul;Lthu;.

 tpQ;Qhdj;jpd; tsu;r;rpf;F tpQ;Qhdpfspd; gq;fspg;ig

kjpg;gpLthu;.

 tpQ;Qhd uPjpahd mbg;gilapd; Clhf ,aw;if cyfpd;

Neu;Tfis mtjhdpj;Jg; gl;bay;gLj;Jthu;.

 tpQ;Qhd nfhs;iffSf;Fg; gpd;dzpahf mike;j

jj;Jt mbg;gilapid njspTgLj;Jthu;.

 gy;NtW fUj;jpay;fs; tpQ;Qhdj;jpd; Njhw;wj;jpw;Fg; gq;fspg;G

Mw;wpa tpjj;jpid Nghw;Wthu;.

mwpKfk; :

kWkyu;r;rpf;F Kw;gl;l kw;Wk; gpw;gl;l fhyq;fspy; tpQ;Qhdf;nfhs;iffs; tsu;r;rp

mile;j tpjk; kw;Wk; mit tpQ;Qhdj;jpd; Njhw;wj;jpw;F gq;fspj;j tpjk; gw;wp

Muha;jy; kw;Wk; etPd tpQ;Qhdj;Jld; njhlu;Gila gpur;rpidfs; kw;Wk;

xOf;fhw;W gpur;rpidfs;> #oy; gpur;rpid njhlu;gpy; fw;wy; ,t;tj;jpahaj;jpd;

vjpu;ghu;g;ghFk;.
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ghltplaq;fis tpsq;fpf; nfhs;tjw;fhd topfhl;ly;fs;

gpugQ;rj;jpd; Njhw;wKk;> ,aw;if njhlu;ghd rpe;jidfSk;

ngU ntbg;Gf; nfhs;if (Grate big - bang theory)

,w;iwf;F  14 gpy;ypad; tUlq;fSf;F Kd;G mjpf ntg;gepiy kw;Wk; mKf;fk;

fhuzkhf mz;lntspapy; Vw;gl;l ghupa ntbg;gpdhy; Gtp Njhw;wk; ngw;wjhf

$wg;gLfpwJ.

,j;jifa ntbg;gpdhy; gpsh];kh> Fthf;> nyg; Nlhd; Mfpa mZf;fs;

cUthdJld; mtw;wpD}lhf epAw;wd;> GNuhj;jd; kw;Wk; ,yj;jpud; Mfpad

Njhw;wk; ngw;wd.

,e;epfo;T ,lk;ngw;W ehd;F ,yl;rk; tUlq;fSf;F gpd;du; ,yj;jpud; kw;Wk;

mZj;Jzpf;iffspd; Nru;f;ifapdhy; mZf;fs; Njhw;wk; ngw;wd. mjd; gpd;du;

kpf ePz;l fhyg;gFjpapy; nghUl;fspy; <u;g;G tpir fhuzkhf nghUl;fs;

xd;Nwhnlhd;W Nru;tjhy; thd;nghUl;fs; Njhd;wpd. ngUntbg;gpd; tpisthf

,d;Wk; GtpahdJ tpuptilfpwJ vd nlhg;yupd; Nfhl;ghLfspD}lhfTk;> rf;jptha;e;j

njhiy Nehf;fpfs; %yk; mtjhdpf;fg;gl;L ngwg;gl;l juTfspD}lhfTk;  ep&gz

khfpwJ.

Id;];ildpd; rhu;Gthjf; Nfhl;ghl;bw;F Vw;g Nkw;nfhs;sg;gl;l fzpg;gpd;gbAk;

GtpahdJ tpuptiltjhf cWjpg;gLj;jg;gl;lJ.

FtpT tpupTf; nfhs;if - Grate big - Bounce Theory

ngUntbg;Gf; nfhs;iff;Fg; gjpyhf cUthd FtpT (RUq;fp tpupAk; nfhs;if)

tpupTf; nfhs;ifahdJ Fthz;lk; nfhs;iffspd; JizAld; cUthfpAs;sJ.

Row;rpj; jd;ik fhuzkhf ngUntbg;Gf; nfhs;ifapypUe;J ,f;nfhs;if

NtWgLfpwJ. Grate big - bounce theory apd; gb tpuptilAk; GtpahdJ RUq;fp

kPz;Lk; ahNjDnkhU re;ju;g;gj;jpy; tpuptilAk;. Gtpf;F Njhw;wNkh KbNth

,y;iy.

rf;jpahdJ Fwpj;j nfhs;sstpDs; mKf;fj;jpw;Fl;gLk; NghJ rf;jpiaf; nfhz;L

nry;Yk; mZf;fspd; miyfspd; ePsk; RUq;fp> ,Wjpapy; Fwpj;j fhyj;Js;

mZf;fspd; msit mz;kpf;Fk;. kpfTk; rf;jptha;e;j jpz;kj;Js; mJtiu

<u;g;G tpirahfr; nraw;gl;L te;j GtpaPu;g;Gr; ru;tka rf;jpahf khwp ngU

ntbg;Gld; kPz;Lk; tpuptilAk; Grate - big bounce vdg;gLk;. ,e;epiy gw;wp Guhjd

ngsjj;jpYk; Fwpg;gplg;gl;Ls;sJ.

capu;fspd; gupzhkk; njhlu;ghd nfhs;if

 ,uh];k]; lhu;tpd;

cyfpy; cs;s midj;J capupdq;fSk; xNu capupapy; ,Ue;J Njhw;wk;

ngw;Ws;sNjhL fhyg;Nghf;fpy; mit gy;NtW tbtq;fisg; ngw;wd vd

$j;Njtpdhy; Cfpf;fg;gl;l nfhs;ifapid NkYk; tpUj;jp nra;j ,uh];k];

lhu;tpDila $u;g;gpd; Clhf capu;fs; gupzhkk; mile;jjhf Zoomoina vDk;

E}ypy; Fwpg;gpl;Ls;shu;.
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 [Pd; ngg;b];l; b yhkhu;f;

1809k; ~tpyq;fpay; jj;Jtk;| vDk; E}ypy; guk;giu ,ay;Gfs; njhlu;ghd

Nfhl;ghl;il fl;bnaOg;gpdhu;. capu;fs; jhk; thOk; fhyj;Js; Kjpu;r;rpaile;j

,ay;Gfis mLj;j re;jjpapdUf;F flj;Jfpd;wd.

clw; $Wfspd; tsu;r;rp my;yJ mopT gad;ghl;bd; tpistpw;Nfw;g Vw;gLgit.

c-k; : xl;lfr; rptpq;fpapd; fOj;J ePs;tJ tsu;r;rpg;gz;ghfTk;> ghk;Gfspd;

Nkw;Nwhy; ePq;FtjhdJ mopjy; ,ay;ghfTk; nfhs;sg;gLk;.

vdpDk; it];kd; guk;giuapd; 22 vypfspd; thyhdJ Jz;bj;jjd; %yk; mg;gz;G

mLj;jg;guk;giuf;F flj;jg;gltpy;iy. vd;gJ gupNrhjidapy; ep&gpf;fg;gl;lJ.

 rhu;]; lhu;tpd; vy;gpul; ury; nthy];

rhu;]; lhu;tpd; 1831 ,ypUe;J 1836 tiuahd fhyg;gFjpapy; Ngfy; vDk;

fg;gypy; Nkw;nfhz;l gazj;jpd; tpisthf njhy;Yapupay;> fhyepiyapay;

kw;Wk; Gtpapay; epiyikfis mtjhdpj;Jg; ngwg;gl;l juTfs; %yKk;>

nthy;];ypd; mtjhdpg;Gf;fspd; cjtpAlDk; 1859y; tpNrlkhd capu;fspd; gpwg;G

vDk; E}ypid Mf;Fjy;.

mtjhdpg;G kw;Wk; ca;j;jwp thjj;jpd; mbg;gilapy; lhu;tpdpd; nfhs;if

cUthf;fg;gly;

jhk; mtjhdpj;j capu;fspd; kpif cw;gj;jp kw;Wk; NtWghLfs; %yk; ngwg;gl;l

ca;j;jwp nghJikahf;fk;> capu;fspd; kugZf;fspd; gpsT fhzg;gLk; tiu

capu;fspd; gupzhkKk; fhzg;gLk;.

,aw;if Nju;thdJ  ngau;r;rp> ,aw;if Nju;T Mfpatw;wpD}lhf ngwg;gl;l

KbthFk;. #oYf;F kpfTk; nghUj;jkhdtu;fis njupT nra;fpwJ. ,irthf;fk;

milahj capupdq;fis gbg;gbahf mopTWk;.

ngsjPftpay; Nfhl;ghLfs;

epa+l;ldpd; ngsjPftpay; Nfhl;ghL

 epa+l;ldpd; ngsjPftpaypy; ngsjPff; $Wfs; njhlu;gpyhd mstPLfs; Vw;Wf;nfhs;s

KbahjitahFk;.

 ,uz;L epfo;TfSf;fpilapy; fzf;fplg;gLk; fhyk; kw;Wk; ,ilntsp mtjhdpg;

gtu;fSf;F ,ilNa NtWgLk;.

 epa+l;ldpd; gb jilfsw;w ,ilntspapDs; NeukhdJ ve;jnthU fl;Lg;ghLkpd;wpr;

nry;Yk;.

 jpzpTfs; ,uz;Lf;fpilapyhd ,ilntspapy; Vw;gLk; rf;jpapd; fhuzkhfg;

GtpaPu;g;G tpir njhopw;gLk;.

ngsjPf nghUl;fspd; ,af;fk; njhlu;ghd %d;W tpjpfis epa+l;ld; Kd;

itf;fpd;whu;.
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F= G

1. Gwj;Nj ,Ue;J tUk; mrkepiyahd rf;jpnahd;W nghUnshd;wpd; kPJ

njhopw;glhj tiuapy; mJ epiyahf ,Uf;Fk; my;yJ khwhj Ntfj;jpy;

(Neu;Nfhl;bd; topNa) mirAk;.

2. nghUnshd;wpd; kPJ njhopw;gLk; tpirahdJ mjd; jd;ik khWk; Ntfj;jpw;F

Neu;khW tpfpjkhtNjhL> mjd; jd;ik khWk; jpirahdJ tpir ,aq;Fk;

jpirahFk;.

3. midj;J (tY) nraw;ghl;bw;Fk;> rkkhdJk;> vjpuhdJkhd vjpu;tpisnthd;W

cz;L. nraYk;> vjpu; tpisTk; (vjpu;nraYk; gUkdpy; rkdhtJld; jpirapy;

khWk;).

 epa+l;ldpd; ehd;fhtJ tpjpahfg; GtpaPu;g;G tpjp Fwpg;gplg;gLfpwJ. ntspapy;

fhzg;gLk; jpzpTfs;> xd;Nwhnlhd;W njhlu;GwhJ <u;g;G tpirfshy; fl;Lz;Ls;sd.

 ,uz;L jpzpTfSf;fpilapy; fhzg;gLk; xd;iwnahd;W <u;f;Fk; rf;jpahdJ

mj;jpzpTfspd;  ngUf;fj;jpw;F Neu;khwhfTk;> J}uj;jpd; tu;f;fj;jpw;F vjpu;khwhfTk;

tpfpjhrhug;gb mikAk;.

c-k;  : × F= <u;g;G tpir m= jpzpT
     r2

            r= J}uk;   G= GtpaPu;g;G tpir

Nfhs;fspd; ,af;fj;jpid ,t;tpjpf;F Vw;g tpsf;Ftu;.

 rlg;nghUl;fspd; ,af;fk; njhlu;ghf epa+l;ld; tpjpnahd;wpid Kd;itf;fpd;whu;.

 mwpjypaypy; xsp njhlu;ghd miyf;nfhs;if - epa+l;ld; Kd;itj;jhu;

 J}a tpQ;Qhdj;jpy; - Njw;wq;fs; kw;Wk; rkd;ghLfspYk; epa+l;ld; tpjpfis

Kd;itj;jhu;.

Id;];ldpd; ngsjPftpay;

 midj;Jg; ngsjPf nghUl;fSf;FKs;s msTfs; xg;gsthdit

(ePsk; - Neuk; njhlu;ghd mstPL> mtw;iw msf;Fk; mtjhdpg;ghsu; / Fwpj;j

tiuaiwia rhu;e;J fhzg;gLfpwJ)

 ~~,U NtWg;gl;l ,lq;fspy; xNu Neuj;jpy; Vw;gLk; epfo;Tfs;|| vDk; vz;zf;fU

mtjhdpg;gtupy; ,Ue;J tpyfpa vz;zf;fU my;y vd;gij Id;];ld; Ez;kjp

Nrhjidapd; %yk; vLj;Jf; fhl;bdhu;.

 1905y; rhu;Gthj Kiwapid Kd;itj;jhu;.

xspahdJ jpwe;jntspapy; vg;NghJk; Fwpj;j xU Ntfj;Js; ,aq;Fk;.

 jpzpT kw;Wk; tpir vd;gtw;Wf;F ,ilapy; fhzg;gLk; neUq;fpa njhlu;gpid

(E = mc2) tpNrl rhu;G thjj;jpD}lhf ntspaplg;gLk; (jpzpT tpirahfTk;>

tpirapid jpzpthfTk; khw;Wk; ,aYik ,jD}L fhl;lg;gLfpd;wJ.)

 nghJr;rhu;G thjj;jpd; %yk; GtpaPu;g;G tpirapd; fhuzkhf xspf;fjpu;fspd;

(tisT) Nghf;fpy; Vw;gLk; khw;wk; tpsf;fg;gLfpwJ. (1914 ,y; Kjd;Kjyhf

,J mtjhdj;jpd; %yk; cWjpg;gLj;jg;gl;lJ).
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 Gtpapay; Vw;gLk; <u;g;G miyfs; njhlu;ghfTk; nghJrhu;G thjj;jpd; %yk;

vjpu;T $wy;fs; Kd;itf;fg;gl;ld. (2016,y; ,J cWjpg;gLj;jg;gl;lJ)

 epa+l;lDf;F Vw;g GtpaPu;g;G ,uz;L jpzpTfSf;F ,ilapy;> ntspapy; Njhd;Wk;

tYthd rf;jpapd; fhuzkhf Vw;gLk;. Mdhy; Id;];lDf;F Vw;g gjhu;j;jk;

xd;wpd; fhuzkhf Vw;gLk; Row;rpfspD}lhf Vw;gLk; xd;whFk; vd $wg;gLfpwJ.

 epa+l;ldpd; GtpaPu;g;G tpirapDs; tpsf;fg;glhj Gjd; fpufj;jpd; ,af;fk; gw;wp

Id;];ldpd; nghJ rhu;G thjk; tpsf;FfpwJ.

 ghy;ntspapy; fhzg;gLk; Nfhs;fSk;> el;rj;jpuq;fspdJk; ,af;fk; njhlu;ghf

Vw;Gilajhf fhzg;gLfpwJ Id;];ldpd; nghJr;rhu;G thjk;.

 GtpaPu;g;G fhy jhkjk;> xspapd; gug;G> fjpu; tPr;R Nghd;w epfo;Tfis tpsf;Ftjw;F

nghJ rhu;G thjk; Vw;GilaJ.

 Njhk]; $d; vd;Nghupd; tpsf;fg;gb epa+l;ldpd; ngsjPftpay;> Id;];ldpd;

ngsjPftpay; Ntwhd ,U NtWg;gl;l mbg;gilf; nfhs;iffshFk;. ,it

xd;Nwhnlhd;W rkkw;w jd;ikiaf; nfhz;lJ.

xsp njhlu;ghd nfhs;iffs;

 1668,y; Irhf; epa+l;ld; xsp njhlu;ghd Ez;Jfs; nfhs;ifapid Kd;itj;jhu;.

gpufhrkhd nghUs; xd;wpy; ,Ue;J ntspahFk; ntspr;rk; epiwe;j Ez;Jfs;fis

xsp vdyhk;. mt;tZf;fspd; mjpu;Tfs; khw;wkiltjhy; gy;NtW epwf;Nfhyq;fs;

cUthfpd;wd.

 1670 ,y; xy;yhe;J ,dj;jtuhd fpwp];bad; `pA[d; xspj; njhlu;ghd miyf;

nfhs;ifapid Kd;itj;jhu;.

 xspahdJ Ez;Jfs;fshy; Mf;fg;gl;bUe;jhy; xspf;fw;iwfs; ,uz;L vt;tpj

jilAk; ,d;wp xd;iwnahd;W ClWj;jp nry;y KbahJ vd;gJ ̀ pA[pd; thjkhFk;.

Njhk]; aq; vd;gtu; 1801,y; (Double slit Experiment) vDk; ,U Ez;Jisr;

Nrhjidnahd;wpd; %yk; miyf; nfhs;ifapd; Vw;Gilik cWjpg;gLj;jpdhu;.

FWf;fPL> CLUty; Nghd;w epfo;Tfis miyf; nfhs;ifapd; %yk; tpsf;FjyhdJ

miyf; nfhs;ifapid cWjpg;gLj;j VJthf mike;jJ.

 vdpDk; i`[d;irg; NghyNt aq; ck; xspia nghwpKiw miyahff;

nfhs;sg;gLjYk; <ju; vdg;gLk; Clfj;jpd; %yk; xspahdJ CLUtpr; nry;Yk;

vdf; Fwpg;gplg;gl;likAk; gpw;fhyj;jpy; Nfs;tpf;Fs;shdJ.

 1887 ,y; ikf;fy;rd; kw;Wk; Nghypapd; Ma;Tfs; %yk; <jy; vz;zf;fU

tPo;r;rpaile;jJ.

 1865y; nkf;];nty; Kd;itj;j kpd; miyf; nfhs;ifAld; xspahdJ kpd; fhe;j

miyahfTk;> ntspapYk; xspahdJ gazpf;Fk; vdTk; cWjpg;gLj;jg;gly;

 1850 g+Nfhy;bd; Nrhjida+lhf xsp tspapYk; ghu;f;f ePupy; gazpf;Fk; Ntfk;

FiwthFk;. vd xg;Gtpj;jjd; fhuzkhf xspf; nfhs;if kPz;Lk; cWjpg;

gLj;jg;gl;lJ.

 Id;];ildpd; tpsf;fj;Jld; Ez;Jfs; nfhs;if tYtpoe;jJ.

 xspahdJ ~nfhz;lh| (Conta) tpNrl rf;jp tifahf mwpag;gl;lJ
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 j Nghf;ypapdhy; (D Bogly) miy - mZ Mfpa ,uz;bdhYk; xspahdJ miy

kw;Wk; mZf;fspd; gz;gpidf; nfhz;Ls;sJ vdf; Fwpg;gplg;gl;lJ.

GNsh[p];ld; nfhs;if kw;Wk; xl;rpNaw;wf; nfhs;if

18k; E}w;whz;by; ,urhadtpayhsu;fs; jfdk; gw;wp mjpf ftdj;ijr; nrYj;j

Muk;gpj;jdu;. Vu;d]; ];Nlhy; (Ernest Stahl) vd;gtupd; fUj;Jg;gb nghUl;fSs;

mlq;fpAs;s GNsh[p];ld; vDk; gjhu;j;jNk jfdkilfpwJ vd;gjhFk;.

cNyhfkhdJ mbg;gilj; jpzpTfshYk; GNsh[p];ldhYk; MdJ. epyf;fupahdJ

GNsh[p];ldhy; MdJ. vQ;rpAs;s jpzpTld; epyf;fupapidr; Nru;j;J vupatpLk;

NghJ epyf;fupapy; cs;s GNsh[p];ld; mj;jpz;kj;Jld; Nru;g;gjd; %yk; kPz;Lk;

cNyhfk; cUg;ngWk;.

jfdj;jpd; NghJ GNsh[p];ld; ntspNaWkhapd; jfdkile;jg; nghUspd; epiw

Fiwa Ntz;Lk;;. vdpDk; cNyhfk; jfdkhdjd; gpd;du; mjd; epiw

mjpfupj;Js;sJ. ,e;epiy njhlu;gpy; GNsh[p];ld;thjpfs; ngUk;ghyhd

cNyhfq;fs; jfdkilAk; NghJk; Gtpapy; ,Ue;J ntspg;gLk; Fwpj;j rf;jpahdJ

Nru;e;Jf; nfhs;fpd;wikahy; mjd; epiw mjpfupj;Js;sJ vd;gjhFk;.

,f;fhyg;gFjpapy; jhd; N[hrg; gp];yp ku;ru; (Joseph Piresley Mercer) xl;rprdpd;

jfdj;jpd; NghJ ntspNaWk; tspahdJ GNsh[p];ld; Nru;e;j tspay;y vd

Fwpg;gpl;lhu;. mJ jfdj;jpw;F Njitahd tspahFk; vd mwpag;gl;lJ. gp];ypapd;

,f;$w;whdJ ve;jdp ,yNthrpaupd; jPu;g;Gr; Nrhjidf;F toptFj;jJ vdyhk;.

,yNthrpaupd; FLitapDs; ,urj;ij ,l;Lj; njhlu;r;rpahf 12 ehl;fs; mjid

vupatpl;L ngwg;gl;l Kbtpd;gb jfdj;jpw;fhd fhuzp xl;rprd; thA vd;gij

cWjpg;gLj;jpdhu;. cNyhfj;ij ntg;gNkw;Wk; NghJ mjd; epiw mjpfupg;gJ

tspapy; fhzg;gLk; xl;rprd; thATld; mJ jhf;fk; GuptjdhYk; gpd; xl;rprd;

thA cNyhfj;Jld; Nru;tjhYk; MFk;. ,e;jf; fz;Lgpbg;Gld; GNsh[p];ld;

nfhs;if KOikahf epuhfupf;fg;gl;lJld; xl;rpNaw;wf; nfhs;if cWjpg;

gLj;jg;gl;lJ. ,J ,urhadtpaypd; Gul;rp vd mwpag;gLfpwJ.

gpwg;Gupik njhlu;ghd fz;Lgpbg;Gf;fs;

1 . fpufu; nkz;ly; vd;gtupd; fz;Lgpbg;G (1822 - 1884)

fpufu; nkz;ly; jdJ trpg;gplj;jpy; jhd; gapupl;l (tPl;Lj;Njhl;lg; gapuhd)

gaw;wQ; nrbia (Njhl;lg;gl;lhzp) gad;gLj;jp 1866y; gpwg;Gupikapay; njhlu;ghd

jj;Jtq;fisf; fz;lwpe;jhu;.

 nkz;lypd; KjyhtJ (jdpg;gLj;Jif tpjp)

capu;fspd; Nenujpuhd gz;Gr;Nrhbfs; fhl;Lk; gpwg;Gupikf; fhuzpfs; fyq;fspd;

Nrhbahf ,Ug;gJld; ,dg;ngUf;ff; fyq;fSf;F mit tpLtpf;fg;gLk;.
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 ,uz;lhtJ ( jd; taj;njhFg;G tpjp)

capu;fspd; Nenujpuhd ,ay;Gfs; ,uz;L my;yJ mjw;F Nkyhdit

gpwg;Gupikia rhUk; NghJ mit RahjPdkhf ,aq;Fk;. mjhtJ xU ,ay;Gf;fhd

guk;giu myFfs; gpwg;Gupik milAk; Kiw Vida ,ay;GfSf;fhd guk;giu

myFr;Nrhbfspy; jq;fpapUg;gjpy;iy.

2 . DNA mZf;fs; njhlu;ghd fz;Lgpbg;G

capu;fsplk; fhzg;gLk; gpwg;Gupik rhu;e;j ,ay;Gfs; Nrkpf;fg;gl;bUf;Fk; vy;yhf;

fyq;fspYs;s fUtpy; fhzg;gLk; Xu; xOq;fikg;Ng DNA vd fUjg;gLk;

,t;tprhykhd mZit gw;wp 1944y; Kjd; Kjypy; ntspg;gLj;jpatu;fs;  x];ty;l;

vtup nkf;Nahl; (Avery Mackod) vd;gtUk; nkf;fhu;;j;jp (MC Carty) vd;gtUkhtu;.

,jd;gb jPu;T fhz Ntz;ba tplak; ahnjdpy; xOq;fike;Js;s ,g;nghyp

epa+f;fpspnahill; ntspapy; tpahgpj;J ,Ug;gJ jdpahfth my;yJ Xu;

xOq;fikg;ghfth vd;gjhFk;.

,e;j  DNA mZtpd; fl;likg;gpidf; fhl;Ltjw;F ~khjpupahf;fk;| vDk;

Kiwapaiyg; gad;gLj;jpdhu;. Kg;gupkhz mikg;gpid kdjpy; fw;gid nra;J

nfhs;Sk; Mw;wy; mnkupf;fuhd N[k;]; nthl;rDf;F (James Watson) ,Ue;jikAk;>

capupay; Jiwapy; gpuNtrpf;Fk; Kd; ngsjPftpayhsuhf ,Ue;j Mq;fpy

Njrj;jtuhd gpuhd;rp]; fPwpf; (Francis Crick) vd;gtu; khjpupfis cUthf;Ftjw;Ff;

fhl;ba rpwe;j jpwikAk; DNA njhlu;ghd Ma;tpid ntw;wpfukhf khw;wpaJ.

M];jpupa ,dj;jtuhd ,urhadtpayhsu; mu;tpd; rhu;Nfhg; (Erwin Chargaff) 1945

- 1950 tiuapyhd  fhyg;gFjpapy; mZtpd; $Wfspd; tpfpjhrhuk; gw;wp Nkw;nfhz;l

Ma;tpy; ,t;tZtpy; Ml;brPd; (A) msthdJ ijkPd; (T) ,d; msTf;Fk;>

irl;Nlhrpd; (C) ,d; msthdJ> Fthdpd; (G) msTf;F rkdhdJ vd vLj;Jf;

fhl;bdhu;.

= khwpyp

gpupj;jhdpa fpq;]; fy;Y}upapy; mf;fhyj;jpy; ,sk; tpQ;Qhdpahf ,Ue;j nuh];ypd;

gpuhq;fypd; kw;Wk; mq;F Muha;r;rp cjtpahsuhf ,Ue;j nkhup]; tpq;upd;];

vd;Nghuhy; tpUj;jp nra;ag;gl;l ,uhrad mZf;fspD}lhf  X fjpu;fs; njwpg;gilAk;

njhopDl;gj;ijg; gad;gLj;jp 1952 ,y; DNA apd; Gifg;glk; ngw;Wf; nfhs;sg;gl;lJ.

gpupq;f;ypd; ngw;Wf; nfhz;l ,t; X fjpu; Gifg;glj;jpid nkhup]; tpfpy;rD}lhf

nthl;rfd; kw;Wk; fpwPf; vd;NghUf;Ff;  fpilf;fg;ngw;wJ. mJ D.N.A apd; mZtpd;

Kg;gupkhzj;ij njspthff; fhl;bapUe;jJ.

1953 Vg;uy; khjk; 25k; jpfjp ntspahd Neru; vDk; rQ;rpifapy; nthl;rd;

kw;Wk; fpwPf; D.N.A apd; fl;likg;gpid ntspapl;ldu;. ,jw;fhf ,tu;fs; %tUf;Fk;

(nkhup];> nthl;rd;> fpwPf;) 1962,y; kUj;JttpaYf;fhd Nehgy; gupR toq;fg;gl;lJ.

kugZ nghwpapay; njhopEl;gj;Jf;F mbg;gilahf mike;j ,f;fz;Lgpbg;G

20k; E}w;whz;by; gpwg;Gupikapaypy; Kjd;ikahd fz;L gpbg;ghFk;.
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thA %yf;$w;wpaf;ff; nfhs;if

thA xd;wpy; fhzg;gLk; ntg;gepiy (T) mKf;fk; (P) fdtsT (V) kw;Wk;

thA%yf; $Wfspd; vz;zpf;if (n) Nghd;w fhuzpfs; thAtpd; njhopw;ghl;by;

nry;thf;Fr; nrYj;Jk;.

thA njhlu;ghd Nkw;Fwpg;gplg;gl;l 4 $WfspYs;s njhlu;ghfNt tsp rPuhf;fj;ijf;

Fwpg;gplyhk;.  ,f;nfhs;if ,yl;rpa thA vd;w khjpup thAit mbg;gilahff;

nfhz;L tpsf;fg;gLfpwJ.

PV = nRT   ,q;F ,yl;rpa thA tbtk; (,q;F ,yl;rpa thA khwpypahFk;.)

Nkw;Fwpg;gplg;gl;Ls;s thA %yf; $w;wpaf;ff; nfhs;if ngUksthd Cfpg;Gf;fspd;

%yk; fl;bnaOg;gg;gl;l Kd;khjpupahFk;.

toq;fg;gl;l ntg;gepiy kw;Wk; mKf;fj;jpd; fPo; Nkw;Fwpg;gplg;gl;l njhlu;gpidg;

gpd;gw;Wk; ve;jnthU thATk; g+uzkhd thAthff; fUjg;gLk;.

PV = nRT vDk; g+uz tsp rPuhf;fj;jpd; Clhf tspj; njhlu;ghd rpy tpjpfs;

epWtg;gLk;. khwhj ntg;gepiyapy; Fwpj;j tspj;jpzpnthd;W njhlu;gpy; nT

khwhj; jd;ikAilaJ.

R = khwpyp vdNt

nRT = KMjyhy;

PV= K MFk; my;yJ

vdNt khwh thAj; jpzpnthd;wpd; ntg;gepiy khwhjpUf;Fk; NghJ mKf;fk;

thAtpd; fdtstpw;F Neu;khWtpfpj rkkhFk;.

(nghapypd; tpjp)

PV = K

g+uz thA rPuhf;fk; PV = nRT ,d; Clhf rhy;rpd;

PV = nRT

nRT = K

epiyahd thAj;jpzptpd; mKf;fk; khwhj NghJ khwhjpUf;Fk;

V
T

 = K my;yJ V = KT my;yJ

MfNt khwh thAj; jpzptpd; mKf;fk; khwhjpUf;Fk; NghJ fdtsthdJ jdp

ntg;gepiyf;F Neu;tpfpjkhf mikAk;.

(P= )

 
P

V
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rhy;rpd; ,uz;lhtJ tpjp gFjp mKf;f     tpjpahFk;. ,jid epWTtjw;F

khwh thAj; jpzpnthd;wpd; fdtsT khwhj tplj;J ( my;yJ

my;yJ ) mKf;f ntg;gepiyf;F Neu;tpfpj rkkhFk;. ,jw;F vjpu;

khwhf mtfhjNuhtpd; tpjpia epWtyhk;. MfNt xNu ntg;gepiyapYk; xNu

mKf;fj;jpYk; rk fdtsitf; nfhz;Ls;s thAf;fs; rk vz;zpf;ifahd

%yf; $Wfisf; nfhz;bUf;Fk;.

mZf;nfhs;if

Guhjd ngsjPftpaypy; %j;j vOj;jhsuhd fpNuf;fj;jpy; kpNyl;ld; efupy; tho;e;j

ypNahg]; vDk; nka;apayhsu; fUjg;gLfpd;whu;. ,tu; capupdq;fs; Njhw;wk;

ngw;wpUg;gJ Ez;zq;fpfspy; ,Ue;J vDk; fUj;jpid Kd;itj;jhu;.

 ypNahg]pd; fUj;Jf;fis Kd;ndLj;Jr; nrd;wtu; bNkhfpuB]; vd;gtuhtu;.

(fp.K. 470 - 400) ~mZf;fs;| (Atomos) vDk; nrhy;iy tpQ;Qhd cyfpw;F

mwpKfk; nra;jtu; ,tNu. midj;Jg; nghUl;fSk; mZf;fs; vDk; fz;Zf;F

Gyg;glhj Ez;Jfs;fshy; cUthdit vdTk; mt;tZf;fs; xt;nthd;Wk; Fwpj;j

ntspapy; ,aq;Ffpd;wd vdTk; bNkhfpuB]; Fwpg;gpl;lhu;.

 bNkhfpuB]; kw;Wk; Nrhf;fpuB]; Mfpa ,UtUk; rkfhyj;jpy; tho;e;j

jj;JtQhdpfs; Mtu;. vdpDk; ,tu;fs; rlg;nghUs; njhlu;ghd ,U NtWgl;l

fUj;Jf;fisNa Kd;itj;Js;shu;.

 fhyg;Nghf;fpy; mZ njhlu;ghd Neub mtjhdpg;gpid Nkw;nfhz;ltu; N[hd;

nlhy;ld; vd;gtuhtu;. (1766 - 1844) ,t;Tyfpy; rlg;nghUs;fs; nkd;NkYk;

gpupf;f Kbahj Ez;zpa Jzpf;iffshd mZf;fshy; Mdit. mtw;iw Mf;fNth

my;yJ mopf;fNth KbahJ vdTk; xNu %yg;nghUspy; mlq;fpAs;s mZf;fs;

vy;yh topfspYk; xd;Wf;nfhd;W rkdhdit vd mtu; Fwpg;gpl;lhu;. mj;NjhL

gy;NtW %yg;nghUl;fspd; mZj;jpzpTfs; mlq;fpa ml;ltiz xd;iwAk;

Kd;itj;jhu;.

 
P

V

 =K    (rhs;rpd; tpjp)

V

T

VR
V

P
T

=K P = KT

P  T

P
T

=K
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 ,d;Wtiu ve;jnthU tpQ;QhdpAk; mZ vd;gij Neubahf fhztpy;iy.

mtu;fspd; tpgupg;gpD}lhf mZnthd;W ,t;thW jhd; ,Uf;Fk; vd Cfpj;J

cUthf;fg;gl;l khjpupia kl;Lk; ,dq; fhzyhk;.

 N[.N[. njhk;rd; (1856 - 1940) mj;jifa khjpupnahd;iw Kd;itf;ff;$bathW

,Wjp vy;iy tiu jdJ gupNrhjidia Kd;ndLj;jhu;. ,yj;jpud; mZtpid

fz;Lgpbj;jtUk; ,tNu> mZf;fshdit Neu; kpd;Ndw;wj;ijf; nfhz;l Nfhsk;

vdTk; mjpy; Mq;fhq;Nf ,yj;jpud; vDk; kiw kpd;Ndw;wk; mikag; ngw;Ws;sJ.

vdTk; Fwpg;gpl;lhu;. ,J gpskpq;fpd; khjpup vdg;gl;lJ.

 mu;d];l; ,ujNghl; (1871 - 1937) Nkw;ghu;itapd; fPo; 1911,y; tpy;N`y;]; iffu;

kw;Wk; Mu;d];l; kh];ld; vd;Nghupd; jq;f ,ioak; gw;wpa gupNrhjidapy;

mjpfsthd mZf;fs; ntw;W ntspg; gpuNjrj;jpy; fhzg;gLtjhfTk; mjid

ikag;gLj;jp Neu; kpd;Ndw;wj;Jld; $ba Ez;zpa mZtpdhy; MdJ vdTk;

fz;lwpag;gl;lJ.

 ~~#upaidr; Rw;wpf; Nfhs;fs; tyk; tUtJ Nghy; mZf;fisr; #o tl;ltbtpy;

,yj;jpud;fs; Rw;Wfpd;wd||. vDk; fUj;ij ,ujNghl; Kd;itj;jhu;.

 1932,y; ,ujNghl;bd; cjtpahsuhd N[k;]; nrl;fpd; Nkw;nfhz;l gupNrhjidapy;

epa+j;jpuid fz;L gpbj;jhu;. Mu;d];l; ,ujNghl; GNuhj;jd; mZitg;

ngaupl;lNjhL> mJ mZtpy; fhzg;gLk; gpujhd Neu; mZthFk;.

 nkf;]; gpshq;f; (1858 - 1947) fjpu; <u;g;G tpjpia Kd;itj;jjdhy; mu;d;];l;

,ujNghl;bd; mZkhjpup kpd; fhe;j fjpupaf;ff; nfhs;ifAld; nghUe;jtpy;iy.

 Fthz;lk; nghwpapaypd; %yj;jj;Jtq;fs; kw;Wk; epa+l;ldpd; ngsjPftpay;

%yj;Jtq;fs; Mfpatw;iw xd;NwhL xd;W njhlu;GgLj;jp Gjpa khjpupnahd;iw

ePy;]; Nghu; (1885 - 1962) 1913 Kd;itj;jhu;. Nghupd; fUj;Jg;gb ,yj;jpud;

gazpg;gJ mZitr; Rw;wp ,aq;Fk; gy;NtW rf;jp epiyfspy; MFk;. mt;thW

ntt;NtW rf;jp epiyfspy; ,aq;Fk; ,yj;jpud;fspd; vz;zpf;if mjpfkhFk;.

Nghupd; nfhs;if xd;Wf;F Nkw;gl;l ,yj;jpud; mZf;fspd; mZf; Nfhyj;ij

tpsf;Ftjw;F jtwpaJ. ,g;gpur;rpidfSf;Fj; jPu;tpidj; NjLk; nghUl;L tu;zd;

i`rd; gpup[;> Ytp j GNuhyp> kw;Wk; mu;tpd; GNuhb];fu; Mfpa tpQ;Qhdpfs;

Kaw;rpfis Nkw;nfhz;ldu;. ,yj;jpud;fspd; rpw;rpy gz;Gfs; mtw;iw

Jzpf;iffshff; fUjp tpsf;FtNjhL NkYk; rpy gz;Gfs; miyfshf

,aq;Ffpd;wd vdTk; fw;gid nra;J tpsf;f KbAk;. ,J ,yj;jpudpay; miyfs;

- ,ul;il mZf;fs; (Waves - Particle Duality) vd miof;fg;gl;lJ.

 mZj; njhlu;ghd miy khjpupnahd;iw Kd;itj;j j GNuhyp (De Brolie) mjpy;

,aq;Fk; ,yj;jpud;fs; $l Ez;Jfs; jd;ikia Nghd;Nw miy jd;ikAk;

nfhz;Ls;sJ vd vLj;Jf;fhl;bdhu;.

 tu;zd; Ird;gu;f; (1901 - 1976) Kd;itj;j epu;zakpd;ik %yj;jj;Jtj;jpd;

%yk; ~~,yj;jpud;fspd; ,Ug;gplj;ijAk; mjd; mirT Ntfj;ijAk; xNu Neuj;jpy;

nrk;ikahf mstplKbahJ|| vdf;Fwpg;gplg;gLfpwJ.
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 j GNuhyp vd;gtuJ miy khjpupf;F epiyahd> fzpj uPjpahd mbg;gilapid

toq;Ftjw;F mu;tpd; ];&bq;fu; (1887 - 1961) Kaw;rpapid Nkw;nfhz;lhu;.

mtu; Kd;itj;j Nfhl;ghL miyg;nghwpKiw vdg;gl;lJ.

 i`rd;gu;f;> gpNuhyp> ];&bq;fu; MfpNahu; Kd;itj;j Nfhl;ghLfspd; mbg;gilapy;

xl;Lnkhj;jf; Fthz;lk; nghwpapaw; nfhs;if mikag;ngw;Ws;sJ.

 Fthz;lk; nghwpapaypy; Fwpg;gplg;gLk; epu;zkakw;w jd;ik my;yJ Ez;Jfs;fs;

fhzg;gLfpd;wik njhlu;ghd fUj;jpid Id;];ld; Vw;f kWf;fpd;whu;.

,d;W Fthz;lk; nghwpapaypd; mbg;gil njhlu;ghf tpQ;Qhdpfs; kj;jpapy;

gy;NtW fUj;J NtWghLfs; fhzg;gl;lhYk; mZ njhlu;ghd tpgupg;gpid

ngUk;ghyhNdhu; ntw;wpfukhd Nfhl;ghL vd Vw;Wf; nfhs;fpd;wdu;.

nfd;rpag; nghUspay; Nfhl;ghL

ghuk;gupa nghUspay; Nfhl;ghl;bw;F khw;wPlhf N[hd; nkdhl; nfapd;];

,j;jj;Jtj;ij Kd;itj;jhu;. ,jD}lhf ,tu; rfy nghUshjhu khwpfspdJk;

elj;ijf; Nfhyk; njhlu;gpy; tpgupf;fpd;whu;.

1936 ,y; ntspahd ~~njhopy;> gzk;> tl;b gw;wpa nghJf;Nfhl;ghL|| vDk;

E}ypy; nfapd;]; jdJ fUj;Jf;fis Kd;itj;jhu;.

 tpepNahfj;jpd; mbg;gilapy; Nfs;tp cUthFk; vDk; ghuk;gupa Nfhl;ghl;bd;

mbg;gilf; fUj;jpaYld; Kuz;gLk; nfapd;]; Nfs;tpapy; ,Ue;Nj tpdpNahfk;

Njhw;wk; ngWfpwJ vd;whu;.

 xl;Lnkhj;j nghUshjhuj;ijAk; epiwthd njhopy; tha;g;G vDk; epiyf;F

,l;Lr; nry;tjw;F mur nrytPdq;fs; Clhf Nfs;tpia mjpfupf;f Ntz;Lk;

vd;gjidf; nfapd;]; gupe;Jiu nra;fpd;whu;.

 mjpy; mur gp];fy; nfhs;ifapd; kPJ nfapd;]; ftdk; nrYj;Jfpd;wik

Fwpg;gplj;jf;fJ.

 ghuk;gupa nghUshjhuf; Nfhl;ghL jdpj;J gzg; gupkhw;wk; khj;jpuNk vdTk;>

gzj;Jld; njhlu;Gila gzpfs; vJTk; ,y;iy vdTk; Fwpg;gpLfpd;whu;. nfapd;];

tl;bahdJ re;ij rf;jpapD}lhfj; jPu;khdpf;fg;gLfpwJ vdr; Rl;bf;fhl;Lfpd;whu;.

 ghuk;gupa nghUshjhuf; Nfhl;ghlhdJ Nrkpg;G kw;Wk; KjyPl;bd; mbg;gilapy;

tl;b tPjk; epu;zakhfpd;wJ vdf; Fwpg;gpLfpd;wJ. Njhk]; $d; Nghd;Nwhupd;

tpsf;fj;jpw;F Vw;gf; nfd;rpaf; Nfhl;ghLk;> ghuk;gupa Nfhl;ghLk; xd;NwhL xd;W

Kuz;gLk; ,uz;L Nfhl;ghLfshFk;.

murwptpaypy; muR njhlu;ghd fUj;jpay;fs;

Njhk]; n`hg;]; (fp.gp.1588 - 1679)

 muR njhlu;ghd r%f xg;ge;jf; Nfhl;ghl;bd; Muk;g fu;j;jh Mthu;.

 r%f xg;ge;jg;gb Njhw;wk; ngWk; Ml;rpahsdhd murd; ~Vf ,iwik|

cilatdhf ,Uf;f Ntz;Lk; vd;w fUj;ij Kd;itj;jhu;.
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 Mjpfhy r%fj;jpy; fhzg;gl;l Kuz;ghlhd epiyapidj; jLj;Jr; rkhjhdj;ijAk;

ghJfhg;igAk; Vw;gLj;j Ntz;Lnkdpd; murdplk; ~g+uz ,iwik| fhzg;gl

Ntz;Lk; vd;whu;.

 cyfpd; gykhd muRfs; Njhw;wk; ngWtJ murdplk; fhzg;gLk; Vf

,iwikapdhy; MFk;.

 jpUr;rigapd; fl;LghLfs; ,d;wp mur mjpfhuj;Jld; $ba kjr;rhu;gw;w gykhd

muirj; Njhw;Wtp;f;f Ntz;Lk; vd n`hg;]; Fwpg;gpLfpd;whu;.

 mnkupf;f kw;Wk; gpuhd;rpa Gul;rpia Kd;ndLj;jtu;fSf;Fk; mq;F Njhd;wpa

murpayikg;GfSf;Fk; ,r;r%f xg;ge;jf; Nfhl;ghL gpd;dzpahf mike;jJ

vdyhk;.

N[hd; nyhf; (fp.gp. 1632 - 1704)

 gpupj;jhdpa mDgtthjj;jpd; Muk;gfu;j;jh Mthu;.

 Ml;rpahsd; ~nghJ ed;ikiaf; fUj;jpy; nfhs;sy;| vDk; nghWg;gpid epiwNtw;w

Ntz;Lk;.

 murpay; mjpfhu epWtdq;fspd; %yj;jj;Jtq;fs; mlq;fpa ~~rptpy; murhq;fk;

njhlu;ghd ,U Nfhl;ghLfs;|| (Two Treatises Government) vDk; E}ypid cUthf;fpa

NjhL> mJ mnkupf;f> gpuhd;rpa Gul;rpf;F topNfhypaJld;> mnkupf;f

murpayikg;gpd; Njhw;wj;jpYk; nry;thf;Fr; nrYj;jpaJ.

 ~murd; flTsplk; ,Ue;J mur mjpfhuj;ij ngw;Wf; nfhs;fpd;whd;| vd;gJ

njhlu;gpYk; jpUr;rigapd; Mjpf;fj;jpw;F vjpuhfTk; nyhf; fUj;Jf;fis Kd;

itj;jhu;.

Msg;gLNthupd; tpUg;gj;jpd; kPNj ,iwik mjpfhuk; ,lk; ngWfpwJ vDk;

fUj;ij Kd;itj;jhu;.

 rpe;jid> kw;Wk; Ngr;Rr; Rje;jpuk; gw;wp mtu; mjpf <Lghl;bidf; nfhz;bUe;jhu;.

[Pd; [f;]; &Nrh (1712 - 1778)

 gpuhd;rpa murpay; Nfhl;ghl;lhsUk;> jj;JtQhdpAkhthu;.

 kdpjd; ,aw;ifapNyNa ey;ytd; vdTk; r%fj;jpdhy; mtd; jPatdhf;fg;gLfpwhd;

vd;gJk; mtUila thjk;> r%f xOq;fikg;Gf;fs;> jdpahu; nrhj;Jupik vd;gd

mj;jifa epiyikf;Ff; fhuzkhFk; vdf; $Wfpwhu;.

 kdpjr; r%fk; jdpahu; kw;Wk; nrhj;Jf;fisg; ghJfhg;gjw;fhff; fl;bnaOg;gg;

gl;lit vdTk; mNdfkhNdhUf;Fr; nrhj;Jf;fs; ,y;yhjgbahy; mr;r%f xg;ge;jk;

Coy; epiwe;jJ vd mtu; Fwpg;gpLfpd;whu;.

cstpaYk; cstpaypd; rpe;jidg; gs;spfSk;

cstpay; elj;ij kw;Wk; csr; nraw;ghLfs; Fwpj;j tpQ;Qhd uPjpahd Ma;thFk;.

mJ gz;ila kw;Wk; etPd nka;apay; Nfhl;ghLfSld; tsu;r;rpaile;Js;sJ.

,d;iwa epiyapy; cstpay; kpfTk; gpurpj;jkhd ghlkhf tsu;r;rpaile;Js;sJ.
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cstpaypd; rpe;jidg;gs;spfs;

Fwpj;j tplak; njhlu;gpy; xNu tpjkhd fUj;Jf;fisAk; kdg;ghq;FfisAk;

nfhz;l gy egu;fspd; fw;if rhu;e;j Nju;T rpe;jidg; gs;sp vd mwpag;gLk;.

cstpay; gy rpe;jidg; gs;spfis mbnahl;b tsu;e;j JiwahFk;. xt;nthU

rpe;jidg;gs;spAk; jj;jkf;Fupa rpwg;ghd jUf;f Kiwfisf; nfhz;L

,aq;Ffpd;wd. mjpYk; kdpjiu xOq;fikj;jy; vd;w epiyg;ghl;il cstpay;

gs;spfs; Kd;ndLj;jd. RUf;fkhf> xj;j fUj;Jf;fisAk; kdg;ghq;fpidAk;

nfhz;l egu;fs; gyupd; fUj;Jf;fspd; Nru;f;if rpe;jidg; gs;sp vdg;gLk;.

,j;jifa gy gs;spfis cstpaypy; fhzyhk;.

1. mikg;gpay;thjk; mikg;G cstpay; 2. nraw;ghl;bay; thjk;

3. csg;gFg;gha;Tf;nfhs;if 4. mwpTrhu; gs;sp

5. elj;ij thjk; 6. nf];Nuhy;l; gs;sp

7. r%f fw;wy; Nfhl;ghL 8. ,Ug;gpay; thjk;

9. kdpj eyf;Nfhl;ghL

mikg;gpay; thjk;  / fl;likg;G thjk;

1879 tpy;n`y;k; t+z;l; N[u;kdpy; ypg;rpf; fpy; cstpay; Ma;Tf;$lj;ij Muk;gpj;j

fhyj;jpy; mikg;gpay; thjf; fUj;Jg; gs;spAk; Njhw;wk; ngw;wJ. ngsjPftpaypy;

gFg;gha;T uPjpahd tpgupg;gf;fspd; %yk; kdpj kdj;jpidg; gy;NtW gpupTfshfg;

gFj;J gFg;gha;T nra;a KbAk; vd t+z;l; kw;Wk; upr;rdu; cl;gl;l mikg;G

thjpfs; Vw;Wf; nfhz;ldu;. ,jw;fhf  mfNehf;Fif vdg;gLk; Ma;T Kiwapidg;

gad;gLj;jpdu;. ,jw;fhd epajpfisAk; t+z;l; Kd;itj;jhu;.

gzpapay; thjk;

kdjpd; fl;likg;gpid Muha;tjw;Fg; gjpyhf mjd; nraw;ghLfs; gw;wp Muha;T

nra;tNj nghUj;jkhdJ vd tpy;ypak; N[k;]; kw;Wk; N[hd; ^tp Nghd;w

mnkupf;f jj;JtQhdpfs; Fwpg;gpLfpd;wdu;. lhu;tpdpd; gupzhk tsu;r;rpf; Nfhl;ghL

,tu;fspy; nry;thf;F nrYj;jpAs;sJ. kdpjd; #oYld; ,ilj;njhlu;gpy; <LgLjy;>

mtjhdpj;jy; njhlu;gpy; ,tu;fSila ftdk; jpUk;gpAs;sJ.

elj;ij thjk;

J.B thl;rdpd; $w;Wg;gb cstpaypd; mbg;gil kdpj elj;ijapid mtjhdpg;G>

gupNrhjid vDk; KiwfspD}lhf Ma;T nra;a KbAk; vd;gjhFk;. tpy;ypak;

nkf;^ty;> vl;Ntl; Njhz;ilf;> Itd; gt;Nyht; Nghd;Nwhupd; Ma;Tfs; thl;rdpd;

elj;ij thjj;ijf; fl;bnaOg;g NgUjtpahf mike;jJ. ~~mfNehf;F Kiw||

ntw;wpfukhd Ma;T Kiway;y vd;gjdhy; elj;ijthjpfs; mjidg; Gwf;

fzpj;jdu;. fw;wy; kw;Wk; gapw;rp vd;gd elj;ijiag; ghjpf;fpd;wd. tpyq;Ffspd;
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elj;ij njhlu;gpy; Nkw;nfhs;sg;gl;l mtjhdpg;Gf;fspd; %yk; kdpj elj;ijfs;

kw;Wk; elj;ijf; fhuzpfis ,dq;fhz;gjw;F Kw;gl;ldu;. ,q;F J}z;ly;>

Jyq;fy;> kPs typAWj;jy; vd;w mbg;gilapNy kdpj elj;ijfspd; cUthf;fj;ij

Ak; njhopw;ghl;ilAk; tpsf;Fjy; ,g;gs;spapd; ,yf;fhFk;. mjhtJ elj;ijthjk;

capupnahd;W vt;thW J}z;lYf;F cl;gl;L fw;Wf; nfhs;fpwJ vd;gij

Muha;fpd;wJ.

csg;gFgha;Tf; nfhs;if

rpf;kd; Gnuha;bd; csg;gFg;gha;Tf; nfhs;iff;F Vw;g MSik> kdntOr;rp>

edtpypkdk;> kw;Wk; cs rpfpr;ir Nghd;wd gw;wpa jj;Jtq;fis Kd;itj;jhu;.

,J NkYk; gy;NtW Jiwfspy; (nkhop Ma;T> murpay;> tpOkpaq;fs;> r%ftpay;>

khdpltpay;> rkak;> fiy) nry;thf;Fr; nrYj;jpAs;sJ.

edT> Kd;edT> edtpyp vDk; kd vz;zf;fUtpid Kd;itj;jhu;.

MSik tpUj;jpapd; csg;ghypay; tsu;r;rpf; fl;lq;fis Kd;itj;jhu;.

tha;top> Fjtop> ,ypq;ftop> kiwepiy kw;Wk; ghw; Fwpf;fl;lk; vd ghypay;

gUtq;fisf; fhl;Lfpd;whu;.

 xbg]; kw;Wk; ,yf;uh rpf;fy;

 jw;fhg;G nghwpKiw

 cs rpfpr;ir Kiw

 fdTg;gFg;gha;T

fhs;Aq; my;gpul; Ml;yu; Gnuha;Lld; ,ize;J nrayhw;wpdu;. vdpDk; gpw;fhyj;jpy;

,tu;fs; jpUj;jpaikf;fg;gl;l cstpay; Nfhl;ghl;il Kd;itj;jdu;. nkydpd;

nfhypd;> nfud; N`hdp> vupf; /gpnuhk;> vupf; vupf;rd;> mz;zh Gnuhapl; kw;Wk;

fhs;Aq; vd;Nghu; csg;gFg;gha;Tf;F vjpuhf Kd;itf;fg;gl;l gy;NtW

tpku;rdq;fSf;Fg; gjpyspj;J mjidf; fhj;Jf; nfhz;ldu;.

nf];Nuhy;l; cstpay; / KOepiyf; fhl;rpf; Nfhl;ghL

khf;];Ntu;jpku;> t+y;q; ghq; Nfhyu;> fhu;l; nfhq;fh> fu;l; nytpd; MfpNahu;

,f;nfhs;iff;Fg; gq;fspg;Gr; nra;Js;sdu;. mDgtq;fis xOq;FgLj;JtNj

kpf Kf;fpakhd mk;rk; vd vLj;Jf; fhl;Lk; cstpay; gs;sp ,jw;Fg; gpd;dzpahf

mike;j Njhw;wg;ghLfs; ;

 ~~vg;nghOJk; gFjpfis tpl KOikNa rpwe;jJ|| vd;gJ nf];Nuhy;l;

%yjj;JtkhFk;.

 Gyf;fhl;rp vd;gJ KOikia mwpe;Jf; nfhs;tjhFk;. Gyf;fhl;rp %yjj;Jtq;fshf

1. cUtKk; gpd;dzpAk;

2. KOik njhlu;ghd Nfhl;ghLfs;

 ,jpy; mz;kpj;j> rkdhd> njhlu;r;rp> KOik vDk; jj;Jtq;fs; Kf;fpakhdit

ahFk;.
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 gpwg;Gupikapay; njhlu;gpy; nf];Nuhy;l; cstpayhsu;fspd; nfhs;if gq;fspg;Gr;

nra;Js;sJ.

fhs; khf;]; (1818- 1883)

 fhs; khf;]; vq;nfy;Rld; ,ize;J 1848 ,y; nfhk;Adp];l; fl;rpapd; mwpf;ifapid

ntspapl;ldu;. 1859,y; ~murpay; nghUshjhuj;jpd; tpku;rdk;| vDk; E}ypid

vOjpaNjhL mJ ~%yjdk;| E}ypd; (The Capital) Muk;g Fwpg;ghf mike;jJ.

 3 ghfq;fisAila %yjdk; E}y; khf;]pd; murpay; nghUshjhu Nfhl;ghl;bd;

gpujpgypg;ghFk;.

khf;]pa xU Nfhl;ghl;lhsuhfg; ghu;f;Fkplj;J mtuhy; Kd;itf;fg;gl;l Nfhl;ghLfs;

rpy fhzg;gLfpd;wd.

1. tpQ;Qhd uPjpahd r%ftpay; njhlu;ghd Nfhl;ghL (Theory of Scientific Communizam)

2. ,af;ftpay; tuyhw;Wg; nghUs; Kjy; thjk; (Law of Dialectical and historical

Meterialism)

3. cgup ngWkhdf; Nfhl;ghL(Theory of surplus value)

4. tu;f;fg; Nghuhl;lk; njhlu;ghd Nfhl;ghL (Theory of Class conflict)

5. me;jpakhjy; Nfhl;ghL (Theory of Alienation)

,f;Nfhl;ghLfSf;F ,ilNa ,ilj;njhlu;G fhzg;gLfpd;wik Fwpg;gplj;jf;fJ.

 Vida jj;Jtq;fspy; ,Ue;J khf;]pd; jj;Jtk; gpd;tUk; mbg;gilapy;

NtWgLfpd;wJ. ~~,Jtiu jj;JtQhdpfs; gy;NtW tbtq;fspy; cyif tpsf;fpdu;.

Mdhy; vd;Dila gzp cyfpid khw;wp mikg;gjhFk;|| vd;gJ mJ

 nfhk;a+dp]; mwpf;ifapd; gb ,Jtiu epytpte;j kdpj r%fj;jpd; tuyhWfs;

midj;Jk; tFg;G thj Nghuhl;lq;fspd; tuyhWfspd; tpisthf ,lk;

ngw;witahFk;.

 fUj;J kw;Wk; vjpu;f;fUj;J Mfpa ,uz;Lf;Fkpilapyhd Kuz;ghl;lhy;

,izf;fUj;J (Synthesis) cUthfpd;wJ. ,J ,af;ftpay; nghUs;Kjy; thjk;

(Dialectical Meterialism) vdg;gLk;.

 r%f fl;likg;gpid r%fj;jpd; Nky; fl;likg;G> (Super structure) fPo; fl;likg;G

(Infra structure) vd ,U gFjpfshff; fhl;bAs;shu;. r%fj;jpd; mbg;gil fPo;

epiy vdTk;> nghUshjhuk; jtpu;e;j Vidait (fiy> fyhrhu mk;rq;fs;)

Nky; epiy vdTk; Fwpg;gpl;lhu;.

 rkak; njhlu;ghff; fUj;Jj; njuptpf;ifapy; mtu; vLj;Jf;nfhz;l me;epakhjy;

Nfhl;ghL (Alienation Theory) gpujhdkhdjhFk;.

ngl;wpf; n`fy;> /gau;ngf; MfpNahupd; me;epakhjy; Nfhl;ghl;il khf;];

gad;gLj;jpAs;shu;.

 khf;rpd; fUj;Jf;fs; Kjyhspj;Jtj;jpw;F vjpuhd fUj;Jf;fshf mike;jpUe;jd.

 $dpd; tpgupg;Gf;F Vw;g Kjyhspj;Jt jhuhz;ik thjKk;> khf;rpaKk; xd;Wf;nfhd;W

Kuzhd ,U fl;lisg; gbkkhFk;.
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 ml;k;];kpj;> J.S. kpy; Nghd;w Kjyhspj;Jt mDgtthjk; rhu;ghd r%f tpQ;Qhdpfs;

rdj;njhif> KjyPL vd;gtw;iw $l;L r%fg; nghUshjhu mbg;gilfSld;

njhlu;G ,y;yhj xd;whfNt fUJfpd;wdu;.

Mdhy; khf;]pd; fUj;Jg;gb ,it jdpj;J ,aq;f Kbahjit vdTk;> r%f

tFg;Gf;fs;> cw;gj;jp khjpupfs;> kw;Wk; gy;NtW ,ay;Gfs;> kw;Wk; gz;GfSld;

$ba ,ilj;njhlu;G epyTk; Nru;f;iffs; vdTk; Fwpg;gpLfpd;whu;.

 khf;rpa rpe;jidf;Fk; jhuhz;ikthj rpe;jidf;Fk; ,ilapy; KOik njhlu;gpy;

NtWghL epyTfpwJ.

 jdpkdpjd; vd;gtd; KO r%fj;jpdJk; mq;fk; md;wp> jdpegu; my;y vd;gJ

khf;]pd; fUj;J

 khf;]pa tpgupg;gpd;gb KO r%fj;ijAk; my;yJ nghJikg;gLj;jg;gl;l xd;iwf;

fw;wha;tjd; %yNk r%fj; Njhw;wg;ghl;ilr; rupahf tpsq;fpf; nfhs;s KbAk;

vd;gjhFk;.

 khf;]pa r%f> nghUshjhu> murpay; tpsf;fj;jpy; fhzg;gLk; gpujhdkhd

Nfhl;ghL cw;gj;jp rf;jp kw;Wk; cw;gj;jp njhlu;G Mfpatw;Wf;fpilapy; epyTk;

(%yjdk;> ciog;G Mfpad) Neu; vjpu; njhlu;G vd;gjhFk;.
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r%f tpQ;Qhd Kiwapay;

Nju;r;rp 17.0 :- ek;gfj;jd;ikAk; typjhdjd;ikAk;  NgZk; tifapy; r%f

tpQ;Qhd Ma;Tfspy; <LgLthh;.

Nju;r;rp kl;lk; : -

17.1 r%f tpQ;Qhdq;fSf;Fk; ,aw;if tpQ;Qhdq;

fSf;Fk; ,ilapyhd NtWghLfis gFg;gha;thu;.

17.2 r%f tpQ;Qhd Ma;T Kiwfisg; gad;gLj;Jthh;.

17.3 r%f tpQ;Qhdq;fspy; Gwtaj;jd;ik njhlu;ghd

gpur;rpidfis tpsf;Fthu;.

ghlNtisfs; : - 2 5

fw;ww;NgWfs; : -

 r%f tpQ;Qhdj;jpy; Ma;T tplaj;ijAk; ,ay;igAk;

tpsq;fpf; nfhs;thu;.

 ,aw;if tpQ;Qhdq;fspypUe;J r%f tpQ;Qhdq;fs; vt;thW

NtWgLfpd;wJ vd;gij tpgupg;ghu;.

 r%f tpQ;Qhdq;fspd; gy;NtW Nrhjid Kiwfisg; gad;

gLj;Jtu;.

 fs Ma;TKiw njhlu;gpy; xg;gPl;L uPjpahf tpgupg;ghu;.

 r%f tpQ;Qhdq;fspd; Gwtaj;jd;ikapidg; NgZtjpy;

cs;s rthy;fisg; gl;bay;gLj;Jthu;.

 r%f tpQ;Qhdj;Jld; njhlu;Gila nraw;ghLfis

kjpg;gpLthu;.

mwpKfk; : -

r%fk; vdg;gLk; gue;Jgl;l Jiwapy; epyTk; gy;NtW tifahd r%f ,ay;Gfs;>

epfo;Tfs;> jdpahs; elj;ijf; Nfhyq;fs;> kw;Wk; nraw;ghLfs; vd;gtw;iw

mbg;gilahff; nfhz;L fl;bnaOg;gg;gl;l fw;iffSk; Nfhl;ghLfSNk r%f

tpQ;Qhdq;fs; vdg;gLk;.

,f;fw;if jdpegu;fisNah> r%ff; FOnthd;iwNah mbg;gilahff; nfhz;L>

Nkw;nfhs;sg;gLk;.

r%f tpQ;Qhdq;fs; vDk; ghlj;Jiwapy; nghUspay;> murwptpay;> r%ftpay;>

tuyhW> cstpay; rl;lk; Nghd;w gy fw;iffs; cs;slq;Ffpd;wd.
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1. jkJ vy;iyaw;w Njitfis epiwNtw;wpf; nfhs;tjw;F kl;Lg;gLj;jg;gl;l

tsq;fisg; gad;gLj;Jk; kdpjdpd; ju;f;fuPjpahd elj;ij nghUspay;

fw;ifahFk;.

2. MSk; Nehf;fpy; xd;wpize;Js;s r%f epWtdq;fs; gw;wp murwptpay;

Muha;fpd;wJ.

3. r%fj;jpy; ,lk;ngWk; jdpegu;fs;> FOf;fs; vd;gtw;wpd; mbg;gil kw;Wk;

nraw;ghLfs; gw;wp Muha;tJ r%ftpayhFk;.

4. kdpjDila njhlf;fk;> ,Ug;G kw;Wk; kdpjdpd; tuyhw;W uPjpahd fhy

efu;Tfspy; kdpjdhy; Nkw;nfhs;sg;gl;l jPu;khdq;fs; kw;Wk; nraw;ghLfs;

njhlu;gpy; tpsf;fkspf;Fk; fw;if tuyhW MFk;.

5. cstpaypd; Clhf xUtupd; elj;ij kw;Wk; Kiwahd rpe;jidf; Nfhyq;fs;

Muha;g;gLfpd;wJ.

 r%f tpQ;Qhdq;fs; ,t;thW ntt;NtW tifapy; NtWgl;bUe;jhYk; kdpj

r%fj;jpd; ,ay;Gfs; kw;Wk; nraw;ghLfs; njhlu;ghd fw;ifapy; ,it midj;Jk;

xUkpj;Jr; nraw;gLfpd;wd.

,j;jiyg;gpd; fPo; ;

1. ,aw;if tpQ;Qhdk; gpd;gw;Wfpd;w Kiwapay;fs; r%f tpQ;Qhdq;fSf;Fk;

nghUj;jKilaitah?

2. r%f tpQ;Qhdj;jpd; Kf;fpa gz;Gfs; ahit?

3. tpQ;Qhdq;fs; vd;wtifapy; mit vjpu;Nehf;ff;$ba Kf;fpa gpur;rpidfs;

vit? vd;git gw;wpa tprhuiz ,lk; ngWk;.

tpsf;FjYk; (Explanation) tpsq;fpf; nfhs;sYk; (Understanding) Mfpa

vz;zf;fUf;fspD}Nl r%fj; Njhw;wg;ghL gw;wpa fw;ifapidAk; gFg;gha;tpidAk;

Nkw;nfhs;tJ njhlu;gpy; r%f tpQ;Qhdpfs; ftdk; nrYj;Jtu;.

r%f tpQ;Qhdpfs; jkJ fw;ifapd; Clhf> vtw;iwf; fw;gJ? vjidf;

Fwpf;Nfhshff; nfhs;tJ? vd;w mbg;gilapd; fPo; cupa myfpidj; njupT

nra;tu;.

c-k;

1. xUtDila tpNrlkhd elj;ijia MuhAk; NghJ Ma;Tg;nghUs; jdp

kdpjdhthd;.

2. xU r%fj;jpd; ek;gpf;if njhlu;ghd fw;ifapd; NghJ xl;Lnkhj;jr; r%fKk;

Ma;Tg; nghUshff; nfhs;sg;gLk;.

3. cw;gj;jp kw;Wk; Kfhikj;Jtk; njhlu;gpy; Ma;Tfis Nkw; nfhs;ifapy;

Ma;Tg;nghUshf cupa epWtdj;ijj; njupT nra;tu;.

r%f epfo;Tfs;> Njhw;wg;ghLfs; gw;wpa tpsf;fq;fs; mDgtuPjpahd rl;ljpl;lq;fs;

/ epajpfspd; mbg;gilapy; mike;j re;ju;g;gq;fSk; cz;L.
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c-k; :

X vDk; nghUSf;fhd re;ijf;Nfs;tp nefpo;Twhik.

mNjNghy; ,J njhlu;gpy; njhFj;jwp Gs;sptpgutpay; khjpupapyhd (Inductive

Statistical Model)  tpsf;fkspj;jiyAk; fhzf;$bajhf cs;sJ.

c-k; :

ehnlhd;wpy; g+Nfhs uPjpahf Vw;gLk; rdj;njhifg; guk;gy;> ,lk; ngau;T

Nghd;w r%f epfo;Tfs; njhlu;gpy; Nkw;nfhs;sg;gLk; mDgtuPjpahd tpsf;fKiw

apay;fs; fLikahd tpku;rdj;jpw;F cl;gLtJ Fwpg;gplj;jf;f mk;rkhFk;.

khf;]; ntgu; mDgtuPjpahd tpsf;fkspj;jiy KOikahf Vw;Wf;nfhs;shj

r%ftpayhsu;. ahNjDk; mynfhd;iwj; jkJ Ma;Tf;fhfNth> Nfhl;ghL

fSf;fhfNth njupT nra;Ak; r%f tpQ;Qhdp xUtUf;F ,aw;if tpQ;QhdpfSf;F

fpilg;gJ Nghy; gupNrhjid my;yJ Nrhjidapd; NghJ fpilf;Fk;; trjp

tha;g;Gf;fs; fpilg;gjpy;iy.

Fwpg;ghfr; r%f tpQ;Qhdpfshy; gupNrhjid Nghd;w Ma;T KiwfisAk;

fhuz fhupa tpsf;fk; Nghd;w tpahf;fpahdq;fisAk; tiuaiwf;Fl;gl;Nlh

my;yJ gad;gLj;jNth KbahkNyh Nghfyhk;.

r%f tpQ;Qhdq;fspy; gupNrhjid my;yJ fl;Lg;ghl;Lf;FOg; gupNrhjid

Mfpa Nrhjid KiwfSf;F cs;s tha;g;Gf;fs; tiuaWf;fg;gl;Ls;sikf;F

fhuzq;fs; gy cs;sd.;

1. r%f epfo;TfSf;F VJthf mikAk; fhuzq;fspd; rpf;fyhd jd;ik

2. fhuzq;fisf; fl;Lg;gLj;Jtjhy; cupa elj;ijfs; ntspg;glhik

3. fl;Lg;ghLfisj; njhlu;r;rpahfg; Ngz Kbahik

4. jdpegu; elj;ijfs; MSf;fhs; NtWgly;

5. fl;Lg;gLj;jg;gl;l rpy epiyikfisAk; mtjhdpg;Gf;$whff; nfhs;sy;.

r%f tpQ;Qhd mtjhdpg;Gr; nraw;ghLfspYk; $l ,aw;if tpQ;Qhdp xUtUf;F

,Uf;Fk; tha;g;Gf;fs;> r%f tpQ;Qhdpf;F ,y;iy.

1. r%f epfo;nthd;W ,lk;ngWk; tiu fhj;jpUf;f Ntz;b Vw;gly;;.

2. Ma;T tplaj;jpw;F ntspapy; ,Ue;J mtjhdpf;f ,ayhik.

3. elj;ijrhu; mtjhdpg;G> mjd; ngWkhdk;> me;elj;ijf;Fg; gpd;dhy;

fhzg;gLk; Nehf;fq;fs; kw;Wk; Fwpf;Nfhis tpsq;fpf;nfhs;s Kbahik.

4. fUtpfspd; gad;ghL tiuaiwf;Fl;g;gl;bUj;jy;

5. Ma;thsdpd; jdpgl;l fUj;Jf;fs; (mftaf; fhuzpfs;) mtjhdpg;gpy;

jhf;fj;ij Vw;gLj;jy;

6. ngUk;ghyhd r%f epfo;Tfis kPz;Lk; kPz;Lk; mtjhdpf;f Kbahik

gy;NtW r%f epfo;TfSf;F fhuz - fhupa tpsf;fk; toq;f KbAkh? vd;w

rpf;fYk; ,q;F Kf;fpakhdnjhd;whFk;.
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epyTfpd;w / epytpa ahNjDk; epiyik my;yJ epiyikfspdhy; cWjpahd

tpisT ngwg;gl;Ls;sjh> epr;rapf;fg;gl;l epfo;nthd;W (Event) epr;rakhd epiyik

/ epiyikfs; (Conditions) tpisT (CE) vdf; fhl;LtJ r%f tpQ;Qhdj;jpw;F

ve;jsT nghUj;jg;ghLilaJ vd;w rpf;fYk; vOe;Js;sJ.

r%f tpQ;Qhdj;Jiwapy; <Lgl;bUf;Fk; mDgtthjpfs; jhk; Ma;T nra;Ak;

Njhw;wg;ghL njhlu;ghd tpsf;fj;ij Kd;itg;gjw;F Kf;fpaj;Jtk; mspf;fpd;wdu;.

mt;tpsf;fj;jpw;F mg;ghw; nrd;W mjid tpsq;fpf;nfhs;tjw;fhd (Kiwapay;

rhu;e;j) tpUg;gpd;ikiaNa fhl;Lfpd;wdu;. mtu;fSila thjkhtJ ~~tpsq;fpf;

nfhs;s Kaw;rpg;gjhdJ tpQ;Qhdj;jpd; tuk;ig kPWk; nraw;ghlhFk;.|| vd;gjhFk;.

~~r%f tpQ;Qhd Ma;Tr; nraw;ghLfspD}lhf vjpu;g;ghu;f;fg;gLtJ Ma;T nra;Ak;

Njhw;wg;ghL njhlu;ghd Mokhd gFg;gha;tpid my;yJ Nfhl;ghl;bid

cUthf;FtJ my;y. mDgt uPjpahf juTfspd; mbg;gilapy; mj;Njhw;wg;ghl;bdhy;

ntspg;gLk; tsu;r;rpf;Nfhyj;jpid mwpe;J nfhs;tjhFk;||.

r%f tpQ;Qhdpfs; gad;gLj;Jk; Ma;T Kiwfs;

r%f tpQ;Qhdpfspd; gpujhd Ma;TKiw mtjhdpg;ghFk;. ,jpy; gpd;tUk;

mbg;gilapy; fUj;jpy; nfhs;sg;gLk;.

1. mtjhdpg;Nghu; ahu;?

2. mtu;fs; vt;thW mtjhdpf;fpd;whu;fs;?

3. mtjhdj;jpw;F cl;gLk; elj;ij vJ?

4. mtw;iw mwpf;ifg;gLj;JtJ vt;thW? vr;re;ju;g;gj;jpy;?

5. mjd; juTg;gFg;gha;T Kiwfs; vit?

6. mtjhdpg;G vy;iyfs; kw;Wk; rpf;fy;fs; vit?

mtjhdpg;gpy; gy;NtW tbtq;fs; r%f tpQ;Qhdj;jpy; gad;gLj;jg;gLfpd;wd.

1. KOikahd gq;Fgw;wy;  (Completly participant)

2. gq;Fgw;wYf;F Kf;fpaj;Jtk; nfhLf;Fk; mtjhdk;  (Participant and Observer)

3. mtjhdj;jpw;F Kjyplk; nfhLj;Jg; gq;Fgw;wy; mtjhdk;

(Observer and Participant)

4. KOikahd mtjhdk;.  (Completly Observer)

r%f tpQ;Qhdj;jpy; mtjhdpg;gpd; Kf;fpaj;Jtk;

1. elj;ij ,lk;ngWk; NghNj mtw;iw mtjhdpj;J mwpf;ifg;gLj;jyhk;.

2. nkhopNgr KbahNjhiuAk; mtjhdpj;J jfty; ngwKbAk;.

3. Ma;Tf;Fl;gLNthupd; tpUg;gj;JlNdh> ,d;wpNah Ma;thsuhy; mtjhdpg;ig

Nkw;nfhs;s KbAk;.

4. ,ay;ghd epiyapy; (khw;wq;fis Vw;gLj;jhJ) elj;ijia mtjhdpf;fyhk;.

5. jfty; Nrfupf;Fk; Xu; Kiwahff; fhzg;gly;.
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mtjhd Kiwfspy; tiuaiwfSk;> gpur;rpidfSk; cs;sd.

1. VjhtJ r%fr; nraw;ghL Vw;gLk; tiu fhj;jpUf;f Ntz;b Vw;gly;

2. Gyd;fspD}lhf  100% rupahd juTfs; ngw;Wf; nfhs;s Kbahik.

3. Ma;Tf;Fl;gLgtu; mtjhdpg;gtupd; nry;thf;fpw;F cl;glf;$ba tha;g;G

,Uj;jy;

4. tpsf;FtjpYk;> tpsq;fpf; nfhs;tjw;Fkpilapy; neUf;fkpd;ik

5. xOf;ftpay; uPjpahf vOk; gpur;rpid.

01. gq;Fgw;wy; mtjhdk;

mtjhdpg;gtu;> jhDk; xUtuhfg; gq;Fgw;wpf; Fwpj;j epfo;T gw;wpa jfty;fisf;

Fwpg;gpl;l fhyk; jupj;jpUe;J Mokhd jfty;fisg; ngw;Wf; nfhs;sy;.

mtjhdpg;gtu; jhd; mtjhdpf;Fk; r%fj;jpd; xUtu; vdj; jd;idf; fhl;bf;

nfhs;thu;. Fwpj;j r%fj;jpd; ,ay;Gfs; gw;wp mwpe;jpUg;ghu;. ,k;Kiwapd; fPo;

cupa r%fj;ijr; rhu;e;j egu;fspd; gz;Gfisr; NrhjidahsUk; cs;sPu;f;Fk;

tha;g;G cz;L.

1. ,t;thwhd re;ju;g;gq;fspy; Fwpj;j r%fj;ijr; Nru;e;jtu;fSld; neUf;fkhfp

mtjhdpf;ff;$ba re;ju;g;gk; fpilf;Fk;.

2. xd;W Nru;e;J ,Ug;gjdhy; r%f epfo;Tfis mtjhdpg;ghu;.

3. ePz;l fhyk; mtu;fSld; trpg;gjdhy; mtu;fspd; gz;ghLfs; gw;wp mwpe;J

nfhs;sr; re;ju;g;gq;fs; fpilf;fpd;wd.

4. jukhd juTfis ngWtjw;fhd topahFk;.

gq;Fgw;wy; mtjhdj;jpd; NghJ juTfs; gFg;gha;T nra;tjw;F ,U topfs;;

1. gz;ghl;L mZFKiw (Emic Approaches)

2. Gs;sptpgu mZFKiw (Etic Approaches)

gz;ghl;L mZFKiwapy; Ma;Tf;Fl;gLk; r%fj;jpYs;s egu;fspd; gy;NtW

vz;zf;fUf;fs;> fUj;Jf;fs;> rk;gpujhaq;fs; Mfpatw;iw mtjhdpj;jy;.

mZFKiwapy; Ma;Tf;FgLj;jg;gLk; r%fj;jpYs;s egu;fspdhy;

toq;fg;gLfpd;w jfty;f@lhf Ma;thsdJ tpsf;fk; kw;Wk; Nfhl;ghLfSf;F

Vw;g Ma;tpid Nkw;nfhs;s Kaw;rpg;ghu;.

gq;Fgw;wy; mtjhdpahf ,Utopfspy; nraw;gl KbAk; ;

1. jdJ nraw;ghl;ilf; Fwpj;j r%fj;jpw;F njupag;gLj;jhky; mtu;fspy;

xUtuhf ,Uj;jy;

2. mtjhdpg;gtu; rhjhuz xUtu; vd;gjidf; Fwpj;j r%fj;jpw;F njuptpj;jy;.

jdJ nraw;ghl;il ntspf;fhl;lhky; jhDk; xUtu; vd gq;Fgw;Wk;

re;ju;g;gq;fs; gy cjhuzq;fSlhf fhl;lg;gl;Ls;sd.

1. Lord Hampris 1970,y; vOjpa “The Room Trade” vDk; E}ypy; Mz;fspd;

jd;dpdr; nraw;if gw;wpa mtjhdpg;G.
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2. Jhon Grifins “Black like Me” (1961) / vDk; E}ypy; (1959 November khjj;jpd;

%d;W thuq;fs;) nts;isau;fs; nra;Ak; cjtpfs;> ftdpg;Gf;fs;

gw;wp (N[hu;[pah> Y}rpahdh> kpr;rpg;gp> myghkh) mnkupf;fhtpd;

khepyq;fs; rpytw;wpy; mtjhdpf;fg;gl;lik.

3. Mu;tpd; Nfhg;kd; (Erwin Goffman)  - kdNeha; itj;jparhiy Nrit

Gupgtuhf ,Ue;J juTfis Nrfupj;jik

,t;thW Ntlk; jupj;j epiyapy; juTfs; Nrfupg;gJ xOf;fk; rhu;e;jjy;y vd;gjw;fhd

tpku;rdq;fSk; vOfpd;wd. rhjhuz xUtuhff; (me;epauhf ,y;yhJ) Fwpj;j

r%fj;ij mtjhdpg;gJ gq;Fgw;wy; mtjhd KiwapYk; kpfg; gpurpj;jkhdJ.

khdpltpaypy; ,k;Kiwia mjpfkhff; fhzf;$bajhfapUf;Fk;.

 W.H.R. upt]; ck; A.C. `l;upd; 1905y; ,e;jpahtpd; ePyfpupkiyg;gpuNjr

kw;Wk; ,yq;ifapd; NtLt r%fj;Jld; njhlu;Gila kf;fis

Ma;Tnra;jik

 Hardrin ck; C.G. nrypq;kd; (Seling man) epa+fpdpahtpy; Nkw;nfhz;l

khdpltpayha;Tfs;

 A.R. Radkif Brown me;jkhd; jPTfspd; rdj;njhif gw;wpa Ma;tpd;NghJ

(1906 - 1908) Fwpj;j r%fj;jpd; nkhopapNyNa jfty;fs; ngw;Wf; nfhz;l

Kiw ,k;Kiw kypNjh\];fp (Malithovuski) vd;gtuhy; mwpKfk; nra;ag;gl;lJ.

 (Makrat meach)  khfpul; kP\;> rNkhth (Samova) Muk;g fhyr; r%fj;ijg;

gw;wp Nkw;nfhz;l Ma;T kw;Wk; Malithoviski Trobiyan jPTfspy; trpj;jtu;fis

gw;wp nra;ag;gl;l fs Ma;T ,q;F Kf;fpakhdJ.

 nfjd;Fl; - mNku;rd; gpuNjrj;jpy; ahNdhkhdp Nfhj;jpu kf;fs; njhlu;gpy;

13 tUlq;fshf Ma;tpid Nkw;nfhz;lhu;.

 tpy;ypak; Nfhd; gpyk; - gpuhd;rpd; ehNlhb kf;fs; njhlu;gpy; Nkw;nfhz;l

Ma;T

,t;thwhd fs Ma;tpy; rpy gbKiwfisf; fhzyhk;.

1. ,lj;ijj;njupT nra;jy;

2. Ma;Tj; jpl;lj;ijj; jahupj;jy;

3. Ma;it njhlq;Fk; Kd; fsj;jpw;F nry;yy;

4. Ma;tpd; NghJ Fwpj;j ,lj;jpw;Fr; nry;yy;

5. juT Nrfupj;jy; / eltbf;iffs;

6. kPz;Lk; (jha;) r%fj;jpw;F te;J NrUjy;

7. juTg; gFg;gha;T

02. jdpahs; tuyhw;W Kiw  / epfo;Tf; fw;if Kiw (Case Study Method)

khdpltpay; Ma;tpd; Muk;g fhyk; Kjy; gad;gLj;jg;gl;Lte;j ,k;Kiw

jw;fhyj;jpy; cstpay;> r%ftpay;> Kfhikj;Jtk; rhu;e;j Ma;Tfs; kw;Wk;

fw;iffspy; gad;gLj;jg;gl;L tUfpd;wd.
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ahNjDnkhU r%f elj;ij gw;wpa Mokhd mwpitg; ngw;Wf; nfhs;tjw;fhd

re;ju;g;gq;fspy; ,k;Kiw gad;gLj;jg;gLfpd;wJ.

,q;F Fwpj;j khjpupfSf;F Vw;g mynfhd;W my;yJ xd;Wf;F Nkw;gl;l

myFfis njupT nra;J kpfTk; MokhfTk;> El;gkhd KiwapYk;> tpupthfTk;

Ma;T Nkw;nfhs;sg;gLfpwJ.

jw;nfhiyfs;> fUf;fiyg;G> Xupdr;Nru;f;if> td;Kiwfs;> rptpy; r%f

Kuz;ghLfs; Nghd;w epfo;Tfs; rk;gt fw;ifapd; rpy fUg;nghUs;fs; MFk;.

jfty;fis Nrfupf;Fk; NghJ gy;NtW %yhjhuq;fSk;> KiwfSk; rk;gt fw;ifapy;

gad;gLj;jg;gLfpd;wd.

1. mtjhdpg;G

2. Ngl;b / Neu;fhzy; Kiw

3. ehl;Fwpg;NgLfSk; Vida gjpNtLfSk;

4. Fwpj;j egupd; tuyhw;iwg; guprPypj;jy;

5. rupahd jfty;fis toq;FNthu;> NtWtopfspy; juT Nrfupg;gjw;F cjtp

nra;Nthu;. vd;gd tpupthd my;yJ jukhd juTfshff; fzpf;fg;gLfpd;wd.

c-k; :

jw;nfhiy nra;J nfhs;sy; njhlu;ghd Ma;tpy;

Nju;e;njLf;fg;gl;l rpy epfo;TfSf;Ff; Fwpj;j egu;fsplkpUe;Jk;> mjDld;

njhlu;Gila Vida egu;fsplkpUe;Jk; juTfs; Nru;f;fg;gLfpd;wd. jw;nfhiy

nra;ag;gl;l xUtupd; FLk;g cWg;gpdu;fs;> ghlrhiy ez;gu;fs;> maytu;fs;>

fpuhkj;jpYs;s ez;gu;fs;> Mrpupau;fs;> fpuhk Nrtfu;> tprhuiz nra;j nghyp];

mjpfhup> Fwpj;j itj;jpau;> kidtp> fztd;> fhjyd;> fhjyp MfpNahuplkpUe;J

Fwpj;j rk;gtk; njhlu;ghfj; juTfs; Nrfupf;fg;gLk;.

gy;NtW Ma;T KiwfSk;> %yhjhuq;fSk;> rk;gt fw;if Kiwapy;

gad;gLj;jg;gLtNjhL Kiwahd juT Nrfupg;G KiwNah> gFg;gha;T KiwNah

,y;yhjgbapdhy; ek;gfj;jd;ik Fiwe;jJ. mNdfkhd juTfs; fij tbtpNyNa

fhzg;gLfpd;wd.

mNdfkhd jfty;fs; ngWkjpaw;witahfTk;> epfo;Tld; njhlu;gw;Wk;

fhzg;gLk;. mit Fwpj;j epfo;T my;yJ Fwpj;j xU egUld; njhlu;Gilaitahf

,Uf;fpd;wgbahy; nghJikg;gLj;JtJ tiuaiuf;Fl;gl;Ls;sJ.

03. tpdhf;nfhj;Jk; Neu;fhzYk;

fs Ma;T Kiw  (Field Surver Method) fspy; ,JTk; xU tifahFk;. juTfs;

Nrfupf;Fk; NghJ r%f tpQ;Qhdj;Jiwfspy; mjpfkhfg; ghtpf;ff;$baJ.

tpdhf;nfhj;J KiwAk; xd;whFk;.

1. Kftu;fisr; re;jpj;J juTr; Nrfupj;jy;

2. jghy; %yk; tpdhf;nfhj;J toq;Fk; Kiw

,d;W E-mail, fzdpfs; %yKk; tpdhf;nfhj;Jf;fs; mDg;gg;gLfpd;wJ.
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jpwe;j tpdhf;nfhj;J (Open Ended Questions)

%ba tpdhf;nfhj;J (Close Ended Questions)

Mfpa ,U KiwfspYk; tpdhf;nfhj;Jf;fs; jahupf;f Kbfpd;wJ. ,tw;wpy; %ba

tpdhf;nfhj;Jf;fs; ,U Nju;T kw;Wk; gy;Nju;T tbtpy; ,lk; ngwyhk;.

tpdhf;nfhj;njhd;wpidj; jahupf;Fk; NghJ ftdj;jpy; nfhs;s Ntz;bait.

1. tiuaWf;fg;gl;l tpdhf;fisf; nfhz;L juTfs; ngw;Wf; nfhs;sy;

2. tpdhf;nfhj;ij tpl NtW topfspy; ngwf;$ba tpdhf;fisr; Nru;f;fhjpUj;jy;

3. rpNyilahd fUj;Jf;fisj; juf;$ba trdq;fis tpdhf;nfhj;jpy;

Nru;f;fhjpUj;jy;

4. nrhe;jf; fUj;Jf;fs; ntspg;gLj;jf;$ba tifapy; tpdhf;fs;

njhLf;fhkypUj;jy;

5. njupT nra;ag;gl;l / Nju;e;njLf;fg;gl;l $l;lj;jpd; nkhopj;Nju;r;rpAilatu;

fSf;fhd nkhopiag; ghtpj;jy; (,yFtpy; tpsq;fpf;nfhs;sf; $ba

trdq;fisg; ghtpj;jy;)

6. czu;r;rp trg;glf;$ba tpdhf;fisj; jtpu;j;jy;

7. ve;jnthU tpdhTk; gpur;rpidf;fhd rpW> trdq;fshy; mike;j tpdhf;fsh

apUj;jy;

8. vjpu;kiwahd tpdhf;fs; njhLg;gjidj; jtpu;j;jy;.

9. jftiyf; Fiwf;Fk; tpdhf;fisj; jtpu;j;jy;

Neu;fhzy; Kiw Nghd;wtw;wpy; ,k;Kiwapy; rhjfq;fSk; ghjfq;fSk;

fhzg;gLfpd;wJ.

,k;Kiwapd; ed;ikfs;

1. xNuabahf mjpfkhdtu;fSf;F Kd;itf;ff;$ba tha;g;G

2. Nju;Tfspy; Vw;glf;$ba ed;ikfs;

3. Neuk; kw;Wk; ts rpf;fdk; fhuzkhf Vw;gLk; ed;ikfs;

4. Ma;Tf;Fl;gLj;jg;gLgtu; Nrhjfupd; Neubj; jhf;fj;jpw;F cl;glhjpUj;jy;

5. juTg; gFg;gha;T trjpfs;

jPikfs;

1. jPtpu nefpo;Twhj; jd;ik

2. vjpu;g;ghu;j;jsT Jyq;fy;fs; fpilf;fhik

3. vOj;jwpTilNahu; kl;LNk gad;gLj;j KbAk;.

4. tpdhf;fSf;F tpilaspf;fhJ ,Uf;ff; $ba tha;g;G ,lk;ngWjy;

04. Ngl;b / Neu; fhzy; Kiw

Fwpj;j egu;fisr; re;jpj;J Neubahf tpdTtNjhL my;yJ njupe;J

nfhs;tNjhL> (VJk; nraw;ghLfSld;) jdpahf mwpe;J nfhs;tjd; %yk; juTfs;

ngWk; xU KiwahFk;. Fwpj;j egu;fspd; tuyhW gw;wpa kjpg;gPl;ilAk;> Njitahd

juTfs; ngWtjw;fhd nghUj;jkhd Kiwnahd;whFk;.
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Neu;fhzy; gy;tifahdJ

1. fl;likf;fg;gl;l / xOq;fikf;fg;gl;l Neu;fhzy;

2. xOq;fikf;fg;glhj Neu;fhzy;

3. Fwpf;NfhSld; Neu;fhzy;

4. rpfpr;ir Kiw Neu;fhzy;

5. RahjPdkhd Neu;fhzy;

6. khw;w Neu;fhzy;

Neu;fhzy; Kiwapdhy;

1. gpurpj;jkhd  / Kf;fpaj;Jtk; tha;e;j jiyg;nghd;iwg; nghWj;jtiu gy;NtW

epGzj;Jtk; tha;e;jtu;fspd; jpwikfis mwpe;J nfhs;s KbAk;.

2. rkfhy Kf;fpaj;Jtkpf;f tpdhf;fSf;fhd jfty;fisg; ngw;Wf; nfhs;s

KbAk;.

3. jfty;fSk; fhuzq;fSk; njhlu;ghd egu;fsplk; cs;s ek;gfj;ij

cWjpg;gLj;jy;.

4. czu;Tfs;> vz;zq;fs; Nghd;wtw;iw Ma;Tf;Fl;gLj;j KbahjapDk;

nraw;ghl;bw;fhf mbg;gil gw;wp mwpayhk;.

5. jdpegu; MSikia mstply;.

tpdhf;nfhj;ij tplg; Ngl;b Kiwapd; %yk; fpilf;Fk; ed;ik jPikfs;

ed;ikfs;

1. tpdhf;nfhj;jpd; %yk; ngWk; juTfis tpl Mokhd juTfis Neubahfg;

ngw;Wf; nfhs;s KbAk;.

2. Neu;fhzYf;Fl;gLgtupd; czu;r;rpfs;> vz;zq;fs; vd;gtw;iwAk; MSik

apidAk; kjpg;gpl KbAk;.

3. NeubahfNt tpdhf;fisj; njhLj;J tpilfisg; ngw KbAk;.

4. vOj;jwptpy;yhjhNuhLk; ,k;Kiw gad;gLj;j KbAk;.

5. nefpo;Tj; jd;ikAld; Ngl;bia elhj;j KbAk;.

jPikfs;

1. tpdhf;nfhj;J KiwAld; xg;gpLk; NghJ nryT mjpfk;.

2. ed;F gof;fg;gl;l Ma;thsu;fs; ,Uf;f Ntz;Lk;.

3. rpy tplaq;fisg; Ngl;bf;Fl;gLgtuhy; Neubahf tpsq;fpf; nfhs;s ,ayhik.

05. mfo;tha;T kw;Wk; Mtzg; (VLfs;) gFg;gha;T

tuyhW> njhy;nghUspay;> khdpltpay;> Fw;wtpay; Nghd;w Jiwfspy; gad;

gLj;jg;gLk; Kiwapay;fshf ,tw;iwg; fUjyhk;.

khdpl fyhrhuk; kw;Wk; ehfupfq;fs; njhlu;ghd fw;iff;fhfj; njhy;nghUs;

%yhjhuq;fs; kw;Wk; ,yf;fpa %yhjhuq;fs; gad;gLj;jg;gLfpd;wd.
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c-k; :

rpe;Jntsp ehfuPfk;> nkrg;gj;Njdpa ehfuPfk;> vfpg;jpa ehfuPfk;

,yq;ifapd; fyhrhu Kf;Nfhzk; vdg;gLk; Guhjd ,uhrjhdpfs; njhlu;ghd

fw;if> fgpy t];J efupd; tuyhw;W uPjpahd mfo;tha;TfSld; njhlu;Gila

njhy;nghUs; %yhjhuq;fs;.

gz;ila ehfuPfq;fs; kw;Wk; FbNaw;wq;fs; njhlu;ghd Ma;Tfspd; NghJ

mfo;tha;T cjTfpd;wd. kdpjdpd; gz;ghl;L uPjpahd khw;wq;fs;> khdpl

gupzhkj;Jld; Vw;gl;l elj;ij khw;wq;fSk; mtw;Wf;fhd Jyq;fSk;

Fwpg;gplj;jf;fit. njhy;ypay; Ma;tpd; nghUl;L ehk; ngw;Wf; nfhs;tJ khdpl

vr;rq;fs; kw;Wk; rpijTfs; MFk;.

njhy;nghUspayhsu; xUtUf;F Nkw;Fwpj;j tplaq;fs; khj;jpuk; Ma;Tf;Fg;

NghJkhdjy;y. ,J jtpu khdpltpay; Ma;TfSf;F Jizahf mikAk; gy;NtW

$Wfs; fhzg;gLfpd;wd.

1. kdpj vr;rq;fs;> RtLfs; my;yJ vd;Gf;$Lfspd; gFjpfs;

2. kdpju;fs; gad;gLj;jpa tpyq;Ffspd; vd;Gfs; kw;Wk; fUtpfs;

3. jhtuq;fspd; vr;rq;fs; kw;Wk; cf;fpa clyq;fq;fs;

4. rpw;gq;fspd; rpijTfs;> FbNaw;wq;fspd; rpijTfs; vr;rq;fs;

5. ifj;njhopy; kw;Wk; tptrhak; rhu;e;j vr;rq;fs;

6. kahdq;fs; kw;Wk; mtw;wpd; vr;rq;fs;

,j;jifa njhy;nghUl;fs; njhlu;ghd Ma;tpd; NghJ NtWtif gpujhd

$Wfshd thdpiy kw;Wk; fhyepiy NtWghLfs;> Gtpapay; uPjpahd mikg;G>

kw;Wk; khWjy;fs; vd;gd Kf;fpa ,lj;ij ngWfpd;wd.

,f;fw;iff;fhfg; ghiwapay;> Gtp mikg;gpay;> clypay;> njhy;Yapupay;

gy;NtW Ez;Zapupay; vd;gd cjTfpd;wd. njhy;nghUspay; mfo;tpd; %yk;

ntspg;gLk; nghUl;fspd; fhy vy;iyia epu;zapg;gjw;F Guhjd Kiwapyhd

14C Ma;T Kiw gad;gLj;jg;gl;lJ.

etPd Afj;jpy; ,jw;fhfg; gad;gLj;jg;gLk; Kiwfs; ;

1. xg;Brpak; Ijuzpayhf;fy; Kiw

2. mkpNdh mkpy ,uhrhadtpay; Kiw

3. Mf;fpNah nkf;dprpak; Kiw

4. gprd;l;upf; Kiw

5. tht]; Kiw

6. mZf;fspilNa ,yj;jpudpay; Nru;f;if Kiw

Nghd;w Kiwf@lhf gy kpy;ypad; tUlq;fs; goikahd tuyhW njhlu;gpy;

jfty;fs; ntspahfpTs;sd. njhy;nghUs; rhd;Wfis vjpu;fhyg; guk;giuapdupd;

gad;ghl;bw;fhfg; ghJfhf;f Ntz;bajd; jd;ik jw;fhyj;jpy; czug;gl;Ls;sJ.
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Mtzg; gFg;gha;T / VLfspd; Ma;T

kuG uPjpahd Ma;T khjpupfspy; xd;whf Mtzg; gFg;gha;T my;yJ VLfspd;

Ma;T fzpg;gplg;gplg;gLfpwJ. tuyhW> r%ftpay;> khdpltpay;> njhy;nghUspay;>

rl;lk; Nghd;w Jiwfspy; ,k;Kiw gad;gLj;jg;gLfpd;wJ.

ahNjDnkhU E}ypy; my;yJ vOj;J}lfk; xd;wpy; Fwpg;gplg;gl;Ls;s

fUj;Jf;fis Neubahfg; ngw;Wf; nfhs;s KbAkhapd; mit Muk;g %yhjhuq;fs;

vdg;gLk;. vjpu;fhyj;jpy; gad;glf;$ba gy;NtW %yhjhuq;fs; fhzg;gLfpd;wd.

murpayikg;Gr; rl;lq;fs;> ePjpkd;wj; jPu;g;Gf;fs;> cj;jpNahfg+u;t mwpf;iffs;>

fy;ntl;Lf;fs;> ehl;Fwpg;NgLfs;> gazf;Fwpg;Gf;fs; ,tw;Ws; Kf;fpakhditahFk;.

cj;jpNahf g+u;t mwpf;iffs;> gpuj;jpNaf mwpf;iffs;> tuyhw;W mwpf;iffs;

vd ,tw;iw tifaplyhk;.

,k;%yhjhuq;fspd; cs;slf;fj;ijg; guprPypf;Fk; NghJ

1. E}yhrpupaupd; mwpf;if / KbTf@lhf vjpu;g;ghu;g;gJ vd;d?

2. mtw;iw mtjhdpj;jpUg;gJk;> KbTfis Nkw;nfhz;bUg;gJk; vj;jifa

Nehf;fj;jpd; mbg;gilapy; MFk;.

3. mtjhdpj;j juTfs;> KbTfs; vt;thW cWjpg;gLj;jg;gl;Ls;sd.

4. Fwpg;gpl;l tplaq;fs; ,uz;lhk; epiyj; juTfs; vdpd;> mtw;wpd; cz;ikj;

jd;ikia vt;thW cWjpg;gLj;jpf; nfhs;syhk;.

ngUk;ghYk; fy;ntl;Lf;fs;> xiyr; Rtbfspy; fhzg;gLk; jfty;fSf;fhd

nghUs; tpsf;fj;ij Kd;itf;f> Guhjd nkhop gw;wpa nfhs;iffis gw;wp

Muha;tJ mtrpak;.

 r%f nkl;wpf; Kiw Socia Metric Method

,e;j Ma;T rpwpa mstpyhd r%fq;fs; gw;wp Muha (r%f uPjpahd

tpdhf;nfhj;J kw;Wk; mj;jifa juTfs; kPJ cUthd r%f mbg;gilapyhd

ml;ltizfs; tiuGfs; ,q;F) gad;gLj;jg;gLfpd;wd.

r%f FOf;fspd; jiyikj;Jtf; Nfhyq;fs;> elj;ijfs; kw;Wk; ,ilj;

njhlu;Gfs; gw;wpa fw;wha;Tf;F ,lkspf;fg;gLfpwJ.

1930 ,y;  J.L. nkhNuNdh (J.L. Moreno) vDk; mnkupf;f Ma;thsupdhy; ,k;Kiw

cUthf;fg;gl;lJ H.H. Jenninga vd;gtuhy; ,k;Kiw tpUj;jp nra;ag;gl;lJ. mtw;Ws;

Leader Ship kw;Wk; Isolation vDk; E}y;fspd; gq;fspg;G msg;gupajhFk;.

r%ftpay; tpdhf;nfhj;Jf;fSlhf ;

1. r%fj;jpd; tpUg;gk; / njupT

2. jdpegu;fSf;fpilapyhd njhlu;G

3. r%fj;jpd; el;rj;jpuq;fs; (gpugy;aq;fs;) kw;Wk; jdpikg;gLj;jg;gl;l egu;fs;

4. r%f FOf;fs; / FOf;fs; njhlu;ghd fUj;Jf;fs; ngwyhk;.

r%ftpay; mbg;gilapyhd tpdhf;nfhj;Jf;fs; %yk; ngw;Wf;nfhz;l juTfs;

Kd;itf;Fk; NghJ ,j;jifa ml;ltizfs; my;yJ cUf;fs; gad;gLj;jg;gLk;.
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mfNehf;F Kiw

cstpaypd; gad;gLj;jg;gLk; Xu; Ma;T KiwahFk;. tpy;n`y;k; t+z;l;

cs;spl;l mikg;gpay;thjpfs; ,k;Kiwiag; gad;gLj;jpdu;.

kdntOr;rp> Jd;gk;> Ntjid> ,d;gk;> gak;> Nfhgk;> epahapj;jy; kw;Wk;

Mf;fk; Nghd;w cs epiyikfisj; jhNk Rakhf mtjhdpj;J mwpf;ifaplf;

$bajhd Xu; KiwahFk;. xUtu; jkJ kdjpd; cs;shu;e;j epiyiaj; jhk;

fz;Lf;nfhs;sf; $ba KiwahFk;. ,t;tha;T Kiwapd; NghJ gpd;gw;w Ntz;ba

tpjpKiwfs; ;

1. Ma;thsd; mfNehf;F Kiwapy; <LgLk; re;ju;g;gj;ij jpl;ltl;lkhf mwpe;jpUf;f

Ntz;Lk;.

2. Nritg; ngWeu; ,J njhlu;gpy; KO ftdj;ijAk; nrYj;j Ntz;Lk;.

3. gy jlitfs; ,t;tha;it Nkw;nfhs;sf; $bajhf ,Uj;jy; Ntz;Lk;.

4. cs;shu;e;j ,ay;Gfs; khWk;NghJ Gwj;Nj ntspg;gLk; elj;ijAk; khWk;

vd Vw;Wf; nfhz;ljd;gb Xu; Cf;fpf;F khw;wf;$ba ,ay;G cz;L

vd;fpwJ.

,jD}L xUtUila vz;zq;fs;> kdntOr;rp Nghd;w cs;shu;e;j epiyfis

mtjhdpf;f KbAk; vd mikg;G thjpfs; Fwpg;gpLfpd;wdu;.

gpw;fhyj;jpy; mikg;Gthjpfs; cstpay; Nfhl;ghLfs; tPo;r;rp miltjw;F

mbg;gilahf mike;jJ mfNehf;F Kiwapd; Fiwg;ghlhFk;.

nthl;rd; jiyikapyhd elj;ijthj cstpayhsu;fs; mfNehf;F Kiw

njhlu;gpy; Kd;itj;j gpur;rpidfs; ;

1. ,t;tha;T Kiwapy; ngwg;gLk; jfty;fs; jdpegu; rhu;e;jit MFk;.

2. Ma;thsd; mfNehf;Fif Kiwapy; <LgLk; NghJ kdntOr;rpfs;

fl;Lg;gLj;jg;gLtjdhy; ngwg;gLk; jfty;fs;> rkfhyj;jitahf ,uhJ.

3. rpf;fyhd kdepiy> kdntOr;rpia tpsq;fpf; nfhs;tjw;F ,k;Kiw

ntw;wpaspf;fhJ.

4. vy;NyhuhYk; mfNehf;Fif Kiwapy; <Lgl KbahJ.

,jid nthl;rd; ~~,Uz;l miwnahd;wpd; jd;ikia tpsq;fpf; nfhs;s

xspNaw;wpf; nfhz;L miwapDs; Eioa Ntz;Lk;|| vdf; Fwpg;gpLfpwhu;.
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r%f tpQ;Qhdj;jpd; Gwtaj;jd;ik

 Fwpj;j xU tpQ;Qhdj;Jiwapy; fl;bnaOg;gg;gLfpd;w mwptpd; Vw;Gilik kw;Wk;

ek;gfj;jd;ikia cWjpgLj;j Ntz;Lkhapd; mt;twpT Gwtaj;jd;ik kpf;fjhf

,Uf;f Ntz;Lk;;. mj;Jiwapy; cUthf;fg;gLfpd;w fUJNfhs;fs;> gupNrhjidfs;>

KbTfs;> tpsf;fq;fs; kw;Wk; jPu;g;Gf;fs; vd;gd fhuz fhupa mbg;gilapy; ju;f;fuPahf

fl;bnaOg;gg; gl;litahf mika Ntz;Lk; vDk; fUj;Nj Gwtaj;jd;ik

vd;gjD}lhf tpsf;fg;gLfpwJ.

xU rpy rKftpQ;Qhdj;Jiwfspy; Ma;thsu;fs; jkJ Ma;Tfspy; ,aw;if

tpQ;Qhdq;fSf;Fupa Kiwapay;fisf; nfhz;L msT rhu; juTfs; kw;Wk; tpsf;Fk;

fUJNfhis Kd;itg;gu;. NtW rpy r%f tpQ;Qhd Ma;thsu;fs; ,k;Kiwfis

epuhfupj;J r%fk; njhlu;ghd gz;G uPjpahd juTfis Nrfupj;Jf;nfhz;L r%f

epfo;TfSf;F tpsf;fkspf;Fk; Kaw;rpapy; <Lgl;Ls;sdu;. ,t;tpU KiwfSk; mwpit

Njhw;Wtpf;Fk; mZFKiwfs; kw;Wk; kuGfSf;Fs; mlq;Fk;.

    Gwtaj;jd;ik njhlu;ghd gpur;rpidfs; tpQ;Qhdj;jd;ik njhlu;ghd

gpur;rpidAld; njhlu;GWfpd;wJ.

“tpQ;Qhdf; fUJNfhs;fs; midj;Jk; ngha;g;gpf;fg;glf; $bajhf ,Uj;jy;

Ntz;Lk;” vd;w fUj;ij Vw;Wf;nfhs;Sk; xUtUf;F tpQ;Qhdf; nfhs;iffspd;

Gwtaj;jd;ik njhlu;gpyhd gpur;rpid vOfpd;wJ. (mjdhy;jhd; fhs;nghg;gu;

khf;rpaf;Nfhl;ghL> csg;gFg;Gf; nfhs;if Nghd;wd tpQ;Qhd uPjpahdit my;y

vdf;Fwpg;gpLfpd;whu;.)

Fwpj;jnjhU Jiwapy; epyTk; Nfhl;ghlhdJ mj;Jiwrhu;e;j tpQ;Qhdpfs;

midtuJk; cld;ghlhf miktJ fl;LUthj nfhs;ifapd; ,ay;ghFk;. fUj;jpd;

gb r%f tpQ;Qhdq;fspy; nghJthd Gwtaj;jd;ikAld; $ba Nfhl;ghL xd;W

epyTfpd;wjh vDk; Nfs;tpAk; vOe;Js;sJ.

NkYk; r%ftpQ;Qhd Nfhl;ghLfs; ca;j;jwp Kiwapd; fPo; vjpu;T

$wy;fis Kd;itf;f ,ayhik> fhuzpfisf; fl;Lg;gLj;jp gupNrhjidfis

Nkw;nfhs;tjpy; cs;s rpf;fy;fs; fhuzkhf juTfs; vDk; vz;zf;fUit vk;khy;

gad;gLj;j KbAkh? vd;w Nfs;tpAk; vOe;Js;sJ. (rpy r%f tpQ;Qhdpfs; juTfs;

vDk; vz;zf;fUtpw;F gjpyhf jfty;fs;> fijfs;> tpahf;fpahdq;fs; Nghd;w

vz;zf;fUf;fis gad;gLj;Jfpd;wdu;)
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  Xf];j; nfhk;j;> vkpy; lu;i`k; Nghd;Nwhu; mDgt - ,aw;if tpQ;Qhd

Kiwapay;fspd; jhf;fj;Jld; $ba mDgt Kjy;thj r%f tpQ;Qhdj;ij

cUthf;Ftjw;F Kaw;rpj;j r%f tpQ;Qhdpfshtu;. vdpDk; gpw;fhyj;jpy;

,r;nraw;wpl;lj;ij mbg;gilahff; nfhz;L “Kiwapay; gw;wpa Kuz;ghL” vDk;

ngUk; tpthjnkhd;W Njhw;wk; ngw;wJ.

 r%f tpQ;Qhdq;fs; vj;jifa Kiwapaiy gad;gLj;j Ntz;Lk;?

 r%f tpQ;Qhdq;fspd; Nehf;fk; vd;dthf ,Uf;f Ntz;Lk;?

 ,aw;if tpQ;Qhd Kiwapay;fisNa r%f tpQ;Qhdq;fspy; gad;gLj;j

KbAkh?

 r%f tpQ;Qhdq;fspy; kpfTk; Kf;fpakhtJ fhuzq;f(Facts)sh?

kjpg;gPLf(Values)sh?

 r%f tpQ;Qhdpfs; Ma;T nra;Ak; epfo;Tfs; Gwtaj;jd;ikapd;

gpujpgpk;gkh? my;yJ r%f tpQ;Qhdpfspd; vz;zf;fUthf;fkh?

 r%f tpQ;Qhdpfs; jkJ Ma;Tfspd; ,Wjp tpsf;fj;jpy; Nkw;nfhs;tJ ahJ?

r%fk; njhlu;ghd tpsf;fkspj;jyh? my;yJ tpsq;fpf;nfhs;syh?

,j;jifa tpthjq;fspy; gpw;fhyj;jpy; nkf;]; ntgu; - tpy;N`k; jpy;Nj > Nkup

n`rP>nuhk; n`up MfpNahUk; ,ize;J nfhz;ldu;.

,Ugjhk; E}w;whz;L r%f tpQ;Qhdj;jpdJk; ,aw;if tpQ;Qhdj;jpdJk; jj;Jtj;jpd;

,U NtWghLfspd; gpsT E}w;whz;L vd ngUk;ghyhdtu;fs; Fwpg;gpLfpd;wdu;.

Gwta /mfta> nghUs; Kjy; /mwptpay;> mDgt/mDgtkpy;,msT uPjpahd/

gz;GuPjpahd> juTfs;/jfty;fs;> fhuzpfs;/kjpg;gPLfs;, tpsf;Fjy;;/tpsq;fpf;nfhs;sy;

Nghd;w ,Utifahd Ntw;Wikfspd; mbg;gil r%f tpQ;Qhdk; kw;Wk; ,aw;if

tpQ;Qhdk; vDk; NtWghlhFk;. mj;jifa Ntw;Wik tiuaWf;fg;gl;bUg;gJ mwptpd;

Njhw;;wj;jpw;F jilahf ,Uf;fpd;wJ vd;gNj gpujhdkhf vOe;j ju;f;fkhFk;.

r%f tpQ;Qhdj;jpy; Gwtaj;jd;ik njhlu;ghd rpf;fy;fs; njhlu;ghd fye;Jiu

ahly;fspd; NghJ ftdk; nrYj;jg;gl;l tplaq;fs;

1) juTfspd; epr;rakw;wj;jd;ik

 ngUk;ghyhd juTfSf;F gjpyhf jfty;fs; my;yJ tpahf;fpahdq;fs;

gad;gLj;jy;. (msT uPjpahd juTfSf;F gjpyhf gz;G uPjpahd juTfis

Nru;j;jy;)
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 juTfs; KOikahf nghJikahf;fg;glhik (fhyk;> ,lk; vd;w

tifapy;)

 juTfspd; jd;ik

2) juTfs; fUJNfhs;fs; vd;gtw;Wf;fpilapyhd nghUj;jg;ghL ,d;ik> ,q;F

 fUJNfhs;fs; tpupthditahfTk;> njsptw;w ePz;l mu;j;jq;fisf;

nfhz;litahfTk; fhzg;gly;.

 fUJNfhs;fspd; cl;fpilfshy; vt;tpj KbTfSk; ngw ,ayhik.

 fUJNfhs;fis nka;g;gpj;jYf;F> ngha;g;gpj;jYf;F cl;gLj;jy;

3) fUj;J Kjy; (Subject) nghUs; Kjy; (object) vd;w tifapy; Ntw;Wikfis

Neubahf cs;thq;Fk; gpur;rpid

4) r%f tpQ;Qhdpfs; Ma;T nra;Ak; epfo;Tfs; Gwtaj;jd;ikapd; gpujpgpk;gkh?

my;yJ r%f tpQ;Qhdpfspd; vz;zf;fUthf;fkh?

5) ,aw;if tpQ;Qhd Kiwapay;fisNa rKf tpQ;Qhdq;fspy; gad;gLj;j

KbAkh?

6) rKf tpQ;QhdpfSf;fpilapy; nghJ cld;ghl;Lld; $ba thjj;ij fl;bnaOg;g

KbAkh?

7) r%f tpQ;Qhdpfs; jkJ Ma;Tfspd; ,Wjp tpsf;fj;jpy; Nkw;nfhs;tJ ahJ?

r%fk; njhlu;ghd tpsf;fkspj;jyh (Explaination)? my;yJ tpsq;fpf;nfhs;syh

(Understanding)?

,jpy; tUk; N[u;kdpa nrhy;yhd “njspTgLj;jy;” (Erklarung) kw;Wk; tpsq;fpf;

nfhs;sy; (Verstehen) vd;gjhFk;.

,t;NtWghL r%ftpay; - khdpltpaypy; KOikahf gad;gLj;jpaJ tpy;N`k;

jpy;Nj (1883-1911) vDk; jj;JtQhdpahthu;. mtu; “khdpl gz;ghl;bay;fis”

Gjpa jj;Jthu;j;j kunghd;whf fl;bnaOg;gpdhu;. nkf;];ntgu; (1864 – 1920)

kdpj nraw;ghLfspd; nghUisj; NjLtNj r%ftpaypd; gzpahff; fUjpdhu;.

r%f cyfpy; kdpj nraw;ghLfspd; fUj;J Kjy;thj mu;j;jg;gLj;jiy tpsq;fpf;

nfhs;tijNa ,J Fwpf;Fk;.

tpQ;Qhd uPjpahd tpsf;fj;jpw;F khw;wPlhf Njhw;wk; ngw;w “njspT+l;ly;”

njhlu;ghd  gpd;du; fhuzthjk; (Hermeneuties) kw;Wk; cyfpay;thjk;

(Phenomenology) Nghd;w jj;Jthu;j;jq;fspd; tpUj;jpw;fhd gpd;Gyj;ij toq;fpaJ.
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