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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.
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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;ikia 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)

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)

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

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

gP. v]; Nkh`d; Mrpupa Nrit

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

vk;. vk;. guPzh Mrpupa Nrit

(my;- Kghuf; tpj;jpahyak;> ky;thd)

nkhop ngau;g;ghf;fk;

V.vk;. byhrpdp Mrpupa Nrit

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

gP. v]; Nkh`d; Mrpupa Nrit

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

Kiwia 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;jwpT 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;Qhd 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)
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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)
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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

x
v

i



-
x

v
ii-

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;Njfh njhlu;gpid

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 uPjpahf

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;

n t s p g ; N g W fS f ; F k ;

,ilapyhd NtWghl;il

vLj;Jf; fhl;Lthu;.

• kWkhw;w mDkhd tpjpfs;

njhlu;gpy; Vw;gLk; Nghyp

fisg; gw;wp tpgupg;ghu;.

• tha ;g ;ghd thjq ;fis

fl;likg;gjpy; NtWghlhd

m D k h d q ; f s p d ;

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;W 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)



-
x

x
v

iii-

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;

• 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;gpid 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;F

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;gpid

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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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;jpid 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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• 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;g

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;gpidj;

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 KiwfSlhf

thjq;fspd; tha;g;gpid

Jzpjy;

• Jzg; ngWif

• Njw;wq;fspd; mwpKfKk;

mtw;wpd; ep&gzKk;

5.5 cz;ik tpUl;r

Kiw %yk; thjq;

fspd; tha;g;gpid

jPu;khdpg;ghu;

5.6 thjq;fspd;

tha;g;gpidj;

jPu;khdpg;gjw;Fk;

Njw;wq;fis

epWTtjw;Fk;

ngWif tpjpfis

gad;gLj;Jthu;.

10
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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
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10. tpQ;Qhdj;jpd; tuyhw

;wpid Ma;T uPjpahf

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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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



-
x

x
x

v
-

ghlghlghlghlghl

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

juk; 13juk; 13juk; 13juk; 13juk; 13

6.0 gadpiy jUf;fk; gw;wp

Muha;thu;.

6.1 ngau;> gadpiy>

khwpfs;

Mfpatw;Wf;fhf

FwpaPLfisj; njupT

nra;J epiw> Fiw>

jdp thf;fpaq;fis

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;

;
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• 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;.

• tiuGw;w RahjPdkhd

khwpfis NtWgLj;jp

,dq;fhz;ghu;.

• RahjPdkhd khwpfis

nrk;ikahd tifapy;

gpuNahfpj;Jf; nfhs;thu;.
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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; gadpiy

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;f uPjpahd

ngWiffis

mikj;Jj;

Njw;wq;fis

epWTthu;.

6.4 gadpiy

jUf;fj;jpy; cz;ik

tpUl;r Kiw.
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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;L

#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;L

#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;ltizia

fl;likg;gjw;fhd tpjpfs;

• rpf;fyhd FwpaPLfis

vspikg;gLj;Jtjw;fhf

fhu;Ndh ml;ltizAld;

ju;f;f 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;F

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;f

Fiwghl;bid

milahsq; fz;L

nfhs;thu;.

• epakkpy; NghypfSf;

fpilapyhd NtWghl;il

xg;gPl;L uPjpahf vLj;Jf;

fhl;Lthu;.

05
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8.1 epak thjq;fspd;

Nghypfisg;

gl;bay;gLj;Jthu;.

8.2 thjq;fspy;

epakkpy;

Nghypfspd;

,ay;igj;

Nrhjpg;ghu;.

• mwpit mbg;gilahf

nfhz;l jUf;f rpe;jid

• jUf;f Nghypfspd; ,ay;G

• epak 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;

,ay;igj; jPu;khdg;ghu;.
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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

05

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;Qhd

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;khjpupfis

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;jpid

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;Qhd Nrhjidfspy;

KbTfs; vLf;Fk;

jpwid tpUj;jp nra;J

nfhs;tjw;fhf 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

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

• juT 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;sptpgu 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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-
x

lix
-

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;

•   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;.



-
l
-

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;

• 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



-
l
i
-

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; rkfhy

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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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;

•   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



-
liii-

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;

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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-

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;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;Qhd 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;jpia
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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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;

•  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;g ghtidahdJ

rthy;fis ntw;wp nfhs;

tjw;fhfg; gpuNahf cz;ik

fis gad;gLj;jpf; nfhs

;thu;.

• 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

msitapaypd; ,ay;Gk; ghlg;gug;Gk;

Nju;r;rp 1.0 :- mwpe;j tplaq;fspd; Clhf mwpahj tplak; njhlu;gpyhd

Kbtpidg; ngw;Wf; nfhs;tjw;fhd Mw;wiy ntspf;

fhl;Lthu;.

Nju;r;rp kl;lk; : -

  msitapay; njhlu;ghd gy;NtW tiutpyf;fzq;fis

tpsf;Fthu;.

  msitapaYf;Fk; Vida ghlj;JiwfSf;Fk; ,ilapyhd

njhlu;ig guprPyid nra;thu;.

  msitapaypd; gpuNahf uPjpahd ngWkhdq;fisg;

gFg;gha;T nra;thu;.

ghlNtisfs; : - 2 0

fw;ww;NgWfs; : -

 msitapay; njhlu;ghd tiutpyf;fzq;fspD}lhfg; ghl

tplaj;jpd; ,ay;gpidf; $Wthu;.

 msitapaypd; tuyhw;W uPjpahd tsu;r;rpia mt;tf;fhy

fl;lq;fspd; mbg;gilapy; tpgupg;ghu;.

 fPioj;Nja kw;Wk; Nkiyj;Nja msitapaypd; tuyhw;W

uPjpahd tsu;r;rpapid xg;gpl;L Muha;thu;.

 msitapaYf;Fk; Vida ghlj;JiwSf;Fk; ,ilapyhd

njhlu;gpidg; gFj;jha;thu;.

 msitapaiy Vida ghlj;Jiwfspy; gad;gLj;jf; $ba

tpjj;ij nkr;Rthu;.

 msitapaiy ehshe;j tho;f;ifapy; gad;gLj;jpf;

nfhs;Skhw;iwj; jPu;khdpg;ghu;.

 ju;f;f uPjpahd mwptpid tpQ;Qhd Ma;TfSf;Fg;

gad;gLj;jf; $ba tpjj;ijg; gFg;gha;T nra;thu;.

 ju;f;f uPjpahd mwptpd; %yk; fzpdpr; nraw;ghLfis

nkr;Rthu;.

mwpKfk; : -

cz;ikahdJk; G+uzkhdJkhd rpe;jidf;F topNaw;gLj;Jk; msitapayhdJ

kdpjdpd; mwpthw;wiy tpUj;jp nra;J nfhs;s cjTk; xU ghlg;gug;ghf fUj

KbAk;. epahakhd rpe;jidf;F Kiwahfr; rpe;jpg;gJ ,d;wpaikahjjhFk;.

mt;thW njspthfr; rpe;jpg;gtNu ju;f;f uPjpahf rpe;jpg;gtuhthu;. MfNt

msitapayhdJ kdpjdpd; rpe;jidf;fhd epajpia Vw;gLj;Jfpd;wJ vd;why;

nghUe;Jk;. ,jpy; ,Ue;J> “ehk; vt;thW rpe;jpf;fpd;Nwhk; vd;gjy;y ehk; rupahfr;

rpe;jpg;gJ vt;thW?” vd;gJ gw;wp Muhag;gLfpwJ.



2

fPioj;Nja> Nkiyj;Nja mwptpay; fUj;Jf;fshy; Cl;lk; ngw;w msitapayhdJ>

nka;apay; (Philosophy) Clhf tsu;r;rp mile;Js;sJ. midj;J tpQ;Qhdq;fspdJk;

Muk;gKk; KbTk; nka;apaiyNa mbg;gilahff; nfhz;Ls;sJ vdyhk;.

Mjyhy; nka;apayhdJ ru;t tpQ;Qhdk; vdg;gLfpwJ. ,J Qhdk; / mwpT

(Wisdom) rhu;e;j tplakhFk;.  mjpy; ,Ue;J Nehf;fk; vDk; nghJthd fUj;J

Kd;dpiy milfpd;wJ. nka;apayhsu;fs; rpwe;j Nehf;fj;ij my;yJ ,yl;rpaj;ij

miltjw;fhfj; jdJ nfhs;ifapidj; ju;f;f uPjpahdjhff; fl;bnaOg;Gtjw;F

Kaw;rpg;ghu;. mt;thW ,y;yhjtplj;J ntspj;jilfSf;F kj;jpapy; jdJ rpe;jidia

rf;jptha;e;jjhfTk; ju;f;f uPjpahdjhfTk; ntspg;gLj;j KbahJ NghFk;. Mjyhy;

jhd; nka;apayhsu; xUtu; ju;f;fpg;ig Kiwahd rupahd rpe;jidahf gad;gLj;j

Kw;gLfpd;whu;.

msitapayhdJ fpNuf;fr; nrhy;yhd ~~nyhfpfP|| (Logike) vd;w mbr;nrhy;ypy;

,Ue;J Njhw;wk; ngw;wJ. mJ rpe;jid> nrhy;> ciuahly; vdg;nghUs;gLk;.

,jpy; rpe;jid Kd;dpiy ngw;wJ. rpe;jid gw;wpa Ma;T ,q;F ,lk;ngWfpwJ.

Mifahy; jhd; rpe;jid gw;wpa Muha;r;rp my;yJ rpe;jid gw;wpa tpQ;Qhdk;

vd msitapay; tiuaiw nra;ag;gLfpwJ. Nkiyj;Nja msitapaypd; jhafk;

fpNuf;fkhFk;. ghu;kpidl;]; (Parmindes)> vypahNdh rPNdh (Zeno)> GNuhlNfhu];

kw;Wk; Nrhf;uB]; Mfpa nka;apayhsu;fshy; tpthjf; fiyahf Kd;dpiyg;

ngw;w ju;f;fpj;jy;> gpw;fhyj;jpy; mup];Nuhl;bypdhy; Aristotle (Greece; 384 BC-322BC)

KiwahdnjhU fw ;ifahf tbtikf ;fg ;gl ;lJ. ca;j ;jw p kw ;Wk ;

njhFj;jwpKiwfspd; mbg;gilapy; epahapj;jy; Kiwnahd;wpid Kd;itj;j

ngUik mup];Nlhl;biyr; rhUk;.  Mq;fpy Njrj;jtuhd N[hu;[; g+Ny  (George

Boole, England / Ireland, 1815 - 1864)  mup];Nlhl;lypd; njhFj;jwp rpe;jidf;fhfj;

J}a fzpjj;ij mwpKfg;gLj;jpaNjhL ,Jtiu fhyk; fhzg;gl;l ghuk;gupa

ju;f;f Kiwik fzpj uPjpahd tbtj;ijg; ngw;W xOq;fikg;Gf;Fs;shfpwJ.

mJ iygpdpl;]; (Gottfried Wilhelm Leibniz, German, 1646 - 1716) Vu;d];l; ];&lu;

(Ernst Schroder, German, 1841 - 1902)> nfhl;nyg; /GNuhNf (Gottlob Frege, German,

1848 - 1925)> Ngu;l;uz;l; w]y; (Bertrant Russell, UK, 1872 - 1970) kw;Wk; my;gpul;

Nehj ; itl ;n`l ; (Alfred North Whitehead, UK, 1861 - 1947) Nghd ;w

rpe;jidahsu;fshy; NkYk; Kiwikg;gLj;jg;gl;l tpjpfisf; nfhz;l

fw;ifnewpahf khw;wg;gl;lJ.  jw;fhyj;jpy; mJ fzpjk;> fzpdpapay;> nraw;if

Ez;zwpT vDk; tpNrlkhd JiwfNshL ,ize;j gue;j mwpTkpf;f tplakhf

khwpAs;sJ.

tuyhw;W uPjpahd tsu;r;rpapid Nehf;Fkplj;J Nkiyj;Nja msitapaiyg;

Nghd;Nw ,e;jpa (epaha) msitapaYk; xj;j Nghf;fpidf; nfhz;Ls;sJ. ,J

Ntj  kw;Wk; cgeplj jj;Jtq;fshy; Nghrpf;fg;gl;L tsu;r;rpf;fz;Ls;sJ.  ,e;jpa

rpe;jid Kiwapy; Vw;Gila mwpitg; ngWtjw;fhd topfs; kw;Wk; cz;ik

mwpT gw;wpa gpur;rpidfs; Kf;fpa ,lk; ngWfpd;wd. gpukhz rh];jpukhf

fUjg;gLk; msitapayhdJ Gyf;fhl;rp kw;Wk; mDkhdq;fis mbg;gilahff;
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nfhz;like;jJ. ,g;gpukhzq;fis MuhAk; msitapay; rhu; Jiw ,e;jpahtpYk;

fpNuf;fj;jpYk; Kiwahfg; Nghw;wp tsu;;f;fg;gl;ld. ,e;jpahtpy; njhlf;f fhyj;jpy;

msitapay; md;tp\;fp (Anvikshiki - NjLjy;) vd miof;fg;gl;lJ. mjhtJ

cz;ik mwpT gw;wpajhFk;. xd;wpy; fhl;rpapd; %yNkh my;yJ RUjpapd;

%yNkh jug;gl;lit vJthapDk; mjidr; rupah> jtwh vd Muha;tNj md;tp\;fp

vdg;gl;lJ. ,J Md;kPftpay; vDk; rpwg;Gg; ngaupy; toq;fg;gLfpwJ.  m[Ptf>

i[d> ngsj;j kw;Wk; ,e;J Mfpa gy;NtW jj;Jt kuGfspd; mbg;gilapy;

tsu;r;rpaile;j ,e;jpa ju;f;ftpay;> nka;apay;> cstpay;> mwpthuha;r;rpNahL

njhlu;Ggl;ljhf mwpag;gLfpwJ.

ghltplaq;fis tpsq;fpf; nfhs;tjw;fhd topfhl;ly; :

 msitapaYf;fhd tiutpyf;fzq;fs;

 msitapay; vd;gJ typjhd rpe;jid gw;wpa mwpTj; njhFjpahFk;.

- mup];Nuhl;by; -

 msitapay; xU J}a epak tpQ;QhdkhFk;.

   - Nguhrpupau; #rhd; ];nlgpd; - Susan Stebes -

 msitapay; vd;gJ rupahd kw;Wk; jtwhd epahapj;jy;fis

NtWgLj;Jtw;Fupa KiwfisAk; Nfhl;ghLfisAk; nfhz;l fw;ifahFk;.

- Irvin M. Copi -

 msitapay; vd;gJ nghJ cz;ikfis tprhuizf;F cl;gLj;Jk; xU

tpQ;Qhdk; fhzg;gLfpd;wJ. - Fedrick ludwing Frege -

 msitapay; xU cz;ik ($wpaJ $wy;) tpQ;QhdkhFk;.  - Witgenstein -

msitapaypd; tuyhW

fPioj;Njak; :-

 ,Uf;F Ntjj;jpy; ehrhjPf #j;jpuj;jpYk; mf;\ghjupd; (nfsjku;) epaha #j;jpuk;

gw;wpa thjq;fisf; nfhz;l md;tp\;fp (NjLjy;) gs;spapYk; Ma;Tf;Fl;gLj;jg;gl;l

,f;fw;if xU Nfhl;ghL vdTk; fhuz fw;if vdTk; gy mu;j;jq;fspy; toq;fg;

gLfpwJ.

 msitapay; gpuhkz fw;ifahf fUjg;gLtNjhL gy;NtW kjpg;gPl;L

epakq;fisAk; nfhz;Ls;sJ.

 m[Ptfu;> i[d> ngsj;j kw;Wk; ,e;J rpe;jidfspd; Clhf tsu;r;rpaile;Js;sJ.

Nkw;fj;Njak; :-

 Guhjhd fpNuf;f jj;Jtq;fspd; %yk; tsu;r;rpngw;w Nkiyj;Nja msitapayhdJ

mup];Nlhl;lypdhy; Kiwahdf; fw;ifahf cUthf;fg;gl;lJ.

 iygpdpl;];> N[hu;[; G+Ny MfpNahu; ju;f;ftpaiyf;  fzpjj;NjhL ,izj;J

tbtikj;jjd; %yk; NkYk; xOq;fikf;fg;gl;lJ.  /GNuhNf> Ynfrptpf;];>

w]y;> kw;Wk; itl;n`l; Nghd;w fzpj jj;Jttpayhsu;fspd; gq;fspg;Gk;

msg;gupajhFk;.
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 jw;fhyj;jpy; ,J ,iltpidg;ghlnkhd;whf tsu;r;rpaile;Js;sJ. (fzpdp

njhopy;El;gk;> jfty; njhopy;El;gk;> Ez;zwpT)

 Nkiyj;Nja msitapay;> rpe;jid uPjpahf khj;jpukd;wp tpQ;Qhdk; kw;Wk;

njhopy;El;g uPjpahfTk; tsu;r;rp ngw;Ws;sJ vd;gJ GydhfpwJ.

msitapaYf;Fk; Vida JiwfSf;Fkpilapyhd njhlu;GfSk;

nka;apay; -   nka;apayhdJ ,Wjp cz;ik gw;wpa tprhuizia mbg;gilahff;

nfhz;lnjhU fw;ifahFk;. ,e;j nka;apaypd; mbg;gil Ma;T fw;wtu;fSf;Fk;

fy;tp mwptpy;yhjtu;fSf;Fk; kd mikjpia Vw;gLj;Jk;. xt;nthU nka;apay;

gFg;gha;tpYk; msitapaypd; jhf;fk; cs;sJ. msitapaypd; gad;ghL

nka;apaypy; ,y;iyahapd; mJ nraw;wpwdw;Wk; xOq;fw;Wk; fhzg;gLk;.

tpQ;Qhdk; -  tpQ;Qhdnkd;gJ xU KiwahdJk; Fwpf;NfhSilaJkhd tpahgpj;J

epw;Fk; jdpj;Jtkhd Gtp gw;wpa xU fw;if MFk;. ,J tpQ;Qhd Kiwahd

tprhuizfisAk; mu;j;jKs;s mwpitAk; cUthf;Ffpd;wJ. ,e;j mwpthdJ

gpujhdkhf tpQ;Qhd Kiwikia mbg;gilahf nfhz;lJ.  tpQ;Qhd mwpT

];jhgpg;gjw;fhf ca;j;jwp (Deductive) kw;Wk; njhFj;jwp Kiwfs; Neubahf

gad;gLj;jg;gLfpd;wd.

cstpay; -   cstpayhdJ kdpj kdj;jpd; ,ay;igAk; mjd; elj;ijiaAk;

Muha;fpd;wJ. cstpay; rpe;jid kw;Wk; kd czu;r;rp> rpe;jid kw;Wk;

Gyf;fhl;rpf;F ,ilapyhd njhlu;gpid Muha;fpd;wJ. ,j;jifa nraw;ghl;by;

gFj;jwpthd Kbit mila cstpay;> msitapaiyg; gad;gLj;Jfpd;wJ.

msitapayhdJ typjhd rpe;jidfis ];jhgpg;gjw;F Mu;tkhf cs;sJ.

mjdhy; ehq;fs; vt;thW rpe;jpf;fpd;Nwhk; vd;gijtpl rupahfr; rpe;jpf;f Ntz;baJ

vt;thW? vd;gjpy; ftdk; nrYj;Jfpd;wJ.

fzpjk; -   msitapayhdJ fzpjj;jpd; njhlu;r;rpahff; fUjg;gLfpd;wJ.  mJ

gpujhdkhf ca;j;jwp epaha Kiwahd mikg;ghf fhzg;gLfpwJ. ca;j;jwpjy;

/  nghJikg;gLj;jy; Nghd;w RUf;fkhd jPu;tpd; %ykhf mwpitg; ngWfpd;wJ.

rl;lk; - rl;luPjpahd fhuzpfs; ju;f;fpj;jiy mbg;gilahff; nfhz;L

fl;bnaOg;gg;gl;Ls;sd.  rl;lj;jpd; %yq;fs;> rl;lj;jpd; ,ay;Gfs;> rl;lj;jpd;

tiffs; vd;gd gw;wp MuhAk;NghJ mJ cWjpg;gLj;jg;gLfpwJ.  rhl;rpaq;fs;

Clhf ju;f;fuPjpahd mDkhdq;fs; rl;lj;jpd; %yk; ,lk;ngWfpwJ.

fzpdp tpQ;Qhdk; - fzpdpNahL njhlu;Gila nkd;nghUl;fSk; td;nghUl;fSk;

epahapj;jy; vz;zf;fUf;fis mbg;gilahff; nfhz;Ls;sd.  rpy td;nghUs;

njhopy;El;gj;jpw;F mbg;gilahf mikAk; Rw;Wf;fspd; cUthf;fk; ju;f;fg;

gliyfs; %yk; fl;bnaOg;gg;gl;Ls;sd. mj;NjhL nkd;nghUl;fspD}lhf

cUthf;fg;gLk; #j;jpuq;fSk; ml;ltizfSk; ju;f;fpj;jy; xOq;FKiwapd;

mbg;gilapy; cUthf;fg;gLk;.
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msitapaypd; gpuNahfg; gad;ghL

 njupe;j tplaj;jpy; ,Ue;J njupahj tplaj;jpid mwptjw;F cjTjy;.

 gpur;rpidfSf;fhdj; jPu;tpidf; fz;lwpaTk; ju;f;f uPjpahd Kbtpid vLg;gjw;Fk;

cjTfpd;wJ.

 njhopy;El;g kw;Wk; nraw;if Ez;zwpT njhlu;ghd mwpT tpUj;jpf;F gq;fspg;Gr;

nra;jy;

 tpQ;Qhd vjpu;T$wy;fisg; ngWtjw;F cjTjy; kw;Wk; mJ njhlu;ghd

mwptpid fl;bnaOg;Gtjw;Fj; Jiz Gupfpd;wJ.

fw;wy; fw;gpj;jy; nraw;ghLfs;

 msitapaypd; tuyhW> msitapaypd; gpuNahf ngWkjp kw;Wk; gpw fw;ifj;

Jiwfspd; gad;ghL njhlu;gpy; khztu;fis Ma;tpy; Cf;Ftpj;jy; ,jd;

Nehf;fkhFk;.

 FOr; nraw;ghl;il eilKiwg;gLj;j KbAk;.  mtu;fSf;F toq;fg;gLk; jiyg;G

njhlu;ghfj; Njb tFg;giwapy; (Presentation) epfo;j;Jifia $Wf.

Group I  - msitapaypd; tiutpyf;fzq;fs;

Group II - gy;NtW msitapay; epahapj;jy; gy;NtW tbtq;fs;

Group III - NtW fw;if newpfSld; msitapay; vt;thW njhlu;Ggl;Ls;sJ.

Group IV - msitapaypd; gad;ghl;Lg; ngWkhdk;

 my;yJ ,j;jiyg;Gf;fspd; fPo; xg;gil xd;iw toq;fyhk;.
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msitapaypd; mbg;gil vz;zf;fUf;fs; gw;wpa nghJ tpsf;fk;

Nju;r;rp 2.0 : - gFg;gha;T nra;Ak; gy;NtW Kiwfspd; %yk; nrk;ikahd

gy;tifj; ju;f;fj;jpd; mu;j;jj;ij vLj;Jf;fhl;Lthu;.

Nju;r;rp kl;lk; : -

 gjq;fSf;fpilapyhd ju;f;f uPjpahd njhlu;gpid cUthFk;

Kiw gw;wpg; gFj;jha;thu;.

 rpe;jid tpjpfspd; gpuNahfj;jpd; Kf;fpaj;Jtj;ij mwpe;J

nfhs;thu;.

 vLg;G tiffis ,dq;fz;L mtw;iwg; gad;gLj;Jthu;.

ghlNtisfs; : - 3 0

fw;ww;NgWfs; : -

 nkho piar ;  ru pahfg ;  gad ; gLj ;Jk ;  Kiwia

ntspg;gLj;Jthu;.

 cz;ik> tha;g;G Mfpatw;wpw;F ,ilapyhd njhlu;igAk;

NtWghl;ilAk; tpsf;Fthu;.

 gjq;fspd; ju;f;f uPjpahd tpsf;fj;ijg; gFg;gha;T nra;thu;.

 ju;f;f uPjpahd njhlu;Gfspd; mbg;gilapy; gjq;fis

tifg;gLj;Jthu;.

 thjq;fspy; gjq;fisg; gad;gLj;Jtjd; Kf;fpaj;Jtj;ij

tpUj;jp nra;thu;.

 NtWgl;l rpe;jid tpjpfis ml;ltizg;gLj;Jthu;.

 rpe;jid tpjpfSf;Fk; tpQ;Qhd tpjpfSf;Fk; ,ilapyhd

NtWghl;il vLj;Jf;fhl;Lthu;.

 ghuk;gupa tpjpfs; kw;Wk; Nghjpa epaha tpjpfis

NtWgLj;Jthu;.

 tha ;g ;ghd r pe ;jidf ;fhd mbg ;gil tpj pfspd ;

Kf;fpaj;Jtj;ijj; jPu;khdpg;ghu;.

 thf;fpaq;fSf;Fk; vLg;Gf;fSf;Fk; ,ilapyhd NtWghl;il

,dq;fhz;ghu;.

 vLg;Gf;fspd; tifaPl;il mwpe;J nfhs;Sk; jpwid ntspf;

fhl;Lthu;.

 mWjp vLg;Gf;fspd; mbg;gilapy; gjq;fspd; tpahg;jpia

tpsf;Fthu;.

 thf;fpankhd;iw mWjp vLg;ghf khw;Wthu;.

 gy;NtWgl;l thf;fpaq;fspd; ju;f;f ,ay;Gfis kjpg;ghu;.
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mwpKfk; :-

nkhopapy; fhzg;gLk; rpf;fy; kw;Wk; ,ul;LW epiyikfisj; / gjq;fisj; jtpu;j;J

rupahd gjq;fs; vLg;Gf;fisg; ghtpg;gjd; %yk; ju;f;f uPjpahd rpe;jid xd;iw

fl;bnaOg;GtJ mbg;gil Nehf;fhFk;. ,J rupahd nkhopnahd;iw mbg;gilahff;

nfhz;L ajhu;j;j cyFld; xg;gpl;L ca;j;jwp> njhFj;jwp Kiwfisf;

fl;bnaOg;Gtjw;fhd mbg;gil mwptpid Vw;gLj;Jfpd;wJ.

ghltplaq;fis tpsq;fpf; nfhs;tjw;fhd topfhl;ly; :

2.1 rpe;jid tpjpfs;

tha;g;ghd rpe;jidf;F mj;jpatrpakhd %yj;jj;Jtq;fs; midj;Jk; rpe;jid

tpjpfs; vdg;gLk;. RUq;ff; $wpd; ju;f;fpg;gjw;F VJthd mbg;gilahd kw;Wk;

mj;jpatrpakhd Vw;Gf;fs; rpe;jid tpjpfshFk;.

 xUik tpjp

 Kuzhik tpjp

 tpyf;fpa eLg;gjtpjp

 ,ul;il kWg;G tpjp

 Nghjpa epaha tpjp

2.1.1 nrk;ikahf;fg;gl;l nkhopapd; gz;Gfs;

 msitapaYf;Fr; nrk;ikahf;fg;gl;l ju;f;fuPjpahd nkhopNa Njit.

 nkhopapy; gad;gLj;jg;gLk; vOj;Jf;fs; FwpaPLfshFk;. ,f;FwpaPLfisr; rupahfg;

gad;gLj;Jk; tpjj;ij nkhopapd; ,yf;fz tpjpKiwfs; vkf;F czu;j;Jfpd;wd.

 ju;f;fq;fSf;fhfg; gad;gLj;jg;gLk; nkhoprhu;e;j $w;Wf;fs; vLg;Gf;fshFk;.

mit cz;ik my;yJ ngha;ahf ,Uf;ff;$ba cWjpahd thf;fpaq;fshFk;.

 jUf;fq;fs;> FwpaPl ;L nkhopnahd;wpd; %yk; Kd;itf;fg;gLk;NghJ>

eilKiwapYs;s nkhopfspy; fhzg;gLk; <ubj; jd;ik Nghd;w gy;NtW

FiwghLfisj; jtpu;j;Jf; nfhs;syhk;.

2.2 cz;ikAk; tha;g;Gk;

vLg;nghd;wpd; cz;ik> ngha; Neu;Tfspy; jq;fpAs;sJ. tha;g;G vd;gJ Vw;Wf;

nfhs;sg;gl;l tpjpfspy; jq;fpAs;sJ.  tha;g;Gk; tha;g;gpd;ikAk; thjj;jpw;FupaJ.

cz;ikAk; ngha;Ak; vLg;Gf;FupaJ.

 vLg;nghd;wpw;fhd (c-k;)1.  vy;yh kdpju;fSk; ,wg;gtu;fs; Mtu;.

  2. NgJWjyhfiy ,yq;ifapd; caukhd kiyahFk;.

 thjnkhd;wpw;fhd (c-k;)

1.  vy;yh kdpju;fSk; ,wg;gtu;fs; Mtu;.

   mup];Nlhby; xU kdpjuhtu;

   / mup];Nlhby; ,wg;gtuhtu;.

2.  vy;yhj; jj;JtQhdpfSk; jPu;f;f juprpfshtu;. MfNt

   jPu;f;fjuprpfs; my;yhjtu;fs; vtUk; jj;JtQhdpfs;

   my;y.
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~vL$w;Wf;fs; cz;ikahapd; ngwg;gLk; tha;g;ghd ju;f;fk; KOepiwthd /

gykhd (Sound)ju;f;fkhFk;. vL$w;Wf;fs; ngha;ahFk; NghJ ngwg;gLk; ju;f;fk;

gykw;w (Weak) ju;f;fkhFk;|.

2.3  vLg;Gf;fSk; gjq;fSk; - mwpKfk;

cz;ikahfNth my;yJ ngha;ahfNth ,Uf;ff; $ba $w;Wf;fNs ~~vLg;G||

vdg;gLk;. mu;j;jKs;s $w;Wf;fs; khj;jpuk; vLg;Gf;fshFk;. mu;jjKs;s $w;Wf;fs;

,U gFjpfshf tifg;gLj;jg;gl;Ls;sd. ,t;thwhd gjq;fs; nghUs;  / gz;G

rhu;e;j mu;j;jj;ijf; nfhz;bUf;Fk;.

1.  mstPl;Lr; nrhw;fs; (vOtha;> gadpiy)

2.  ,izf;Fk; nrhw;fs; (msTk;> gz;Gk;)

vLg;nghd;wpy; vOthahfNth gadpiyahfNth gad;gLj;jg;gLk; nrhw;fs; my;yJ

nrhw;nwhlu;fs; gjq;fshFk;.

2.3.1 gjq;fspd; fUj;Jf; Fwpg;Gk; mfyf; Fwpg;Gk;

Fwpj;j xU gjj;jpw;Nf cupj;jhd jdpj;Jtkhd gz;G fUj;Jf; Fwpg;ghFk;.

mg;gjk; Rl;Lk; epr;rapf;fg;gl;l nghUl;fs; my;yJ nghUl; njhFjpfs; mfyf;

Fwpg;ghFk; ngUk;ghYk; fUj;Jf;Fwpg;G kw;Wk; mfyf;; Fwpg;GfSf;F ,ilapy;

Neu;khW tpfpjj; njhlu;gpidf; fhzyhk;.

c-k;: 01

kf;fs;

Mrpa kf;fs;

 ,yq;if kf;fs;

       02'

fiy tpN\l nfsutg;gl;ljhup

fiy nfsutg;gl;ljhup

fiyg; gl;ljhup

gl;ljhup

 gjq;fspd; tifaPLfs;

 

 

 

nghUl;gjk; gz;Gg;gjk;

jdpg;gjk; nghJg;gjk; rKjhag;gjk;

jdp

,LFwpg;

gjk;

jdp

tptuzg;

gjk;

jdpg; nghUs;

rKjhag; gjk;

nghJr;

rKjhag; gjk;

Fiwg;gjk;tpjpg;gjk; kiwg;gjk;
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,tw;iw tplTk;

 kWjiy gjk; kw;Wk; vjpu;kiw gjk;

 rhu;G gjk; kw;Wk; rhu;gpy; gjk; Nghd;w tiffSk; fhzg;gLfpd;wd.

Kf;fpa Fwpg;G :

NkNy tifapl;bd; xt;nthU gjj;ijAk; cjhuzq;fSlhf tpsf;fTk;.

2.4 rhu;G gjq;fSf;fpilNaahd ju;f;fuPjpahd njhlu;Gfs;

1. rkr;rPuhd njhlu;G

2. rkr;rPuw;w njhlu;G

3. fle;NjF njhlu;G

4. fle;Njfhj; njhlu;G

rkr;rPuhd njhlu;G : A w;Fk; B f;Fk; ,ilapyhd njhlu;G B f;Fk;

A f;Fkpilapy; fhzg;gly;.

c-k;:  cwtpdu;> Jiztu;

rkr;rPuw;w njhlu;ghdJ: A, B f;Fkpilapyhd njhlu;G B, A f;Fkpilapy;

fhzg;glhtpl;lhy; rkr;rPu; mw;w njhlu;ghFk;.

c-k;:  KjpNahu;> fztd;> tlf;F

fle;NjF njhlu;G :

A f;Fk; B f;Fkpilapyhd njhlu;G B f;Fk; C f;Fkpilapyhd njhlu;G  A f;Fk;

C f;Fkpilapy; fhzg;gl;lhy; fle;NjF njhlu;G vdg;gLk;.

mJ  1. rkr;rPuhd fle;NjF njhlu;G

2. rkr;rPuw;w fle;NjF njhlu;G

c-k;:

   AB r; rkkhdtd;

   BC f;Fr; rkkhdtu; rkr;rPuhd fle;NjF njhlu;G

/  AC f;F rkkhdtu;

  AB I tpl %j;jtu;

  BC I tpl %j;jtu; rkr;rPuw;w fle;NjF njhlu;G

/  AC I tpl %j;jtu;
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/

fle;Njfhj; njhlu;G

A f;Fk; B f;Fkpilapyhd njhlu;Gk; B f;Fk; C f;Fkpilapyhd njhlu;Gk;  A f;Fk;  C

f;Fkpilapy; fhzg;glhtpl;;lhy; fle;Njfhj; njhlu;G vdg;gLk;.

mJ  1. rkr;rPu; cs;s fle;Njfhj; njhlu;G

2. rkr;rPuw;w fle;Njfhj; njhlu;G vd ,Utifg;gLk;.

c-k;:  A, B, C xNu Neu;Nfhl;by; ,Uf;Fk; %d;W Gs;spfshFk;.

   A apypUe;J B apd; J}uk; 10m MFk;

  B apypUe;J C apd; J}uk; 10m MFk;   rkr;rPu; cs;s fle;Njfhj; njhlu;G

/  A apypUe;J C apd; J}uk; 20m MFk;

c-k;:

  A apd; je;ij B

  B apd; je;ij C rkr;rPuw;w fle;Njfhj; njhlu;G

/  A apd; ghl;ld; C

2.5  thf;fpaq;fSf;Fk; vLg;Gf;fSf;Fkpilapyhd NtWghL

zz vy;yh vLg;Gf;fSk; thf;fpaq;fshFk; Mdhy; vy;yh thf;fpaq;fSk;

vLg;Gf;fs; my;yZZ

c-k;: cNyhfq;fs; #Nlw;wg;gLk;NghJ tpuptilAk;  - (vLg;ghff; nfhs;sf;$ba

thf;fpak;)

,j;jifa tpid vjpupf;Fk; Neuf;$lhJ (thf;fpak;> vLg;gy;y)

cz;ik my;yJ ngha;nad cWjpahff; $wf; $ba $w;Wf;fNs

vLg;Gf;fshFk;.

vLg;Gf;fs; my;yhj thf;fpaq;fs;

mu;j;jkw;w thf;fpaq;fs; - fzpj rkd;ghLfs; efuj;jpw;Fr; nrd;wd.

tpdh thf;fpaq;fs; - ckJ ngau; vd;d?

KuDiuahdit - vy;yh ,yq;ifau;fSk; ngha; nrhy;fpwhu;fs; vd

,yq;ifauhd epj;jpah $Wfpwhu;.

 NkYk; gy vLg;Gf;fs; my;yhj thf;fpaq;fs; cs;snjd;gijAk; tpsf;Fjy;

 cWjpahd thf;fpak; cz;ik my;yJ ngha;ahfNt fhzg;gLk;.

c-k;: 1.  #upad; G+kpiar; Rw;wp tyk; tUk;

2.  g+kp xU el;rj;jpukhFk;
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2.5.1 vLg;Gf;fspd; tiffs;

 cz;iknad;w mbg;gilapy;

gFg;G> njhFg;G vLg;Gf;fs;

 vLg;Gf;fspd; mbg;gilapy;

vspa vLg;Gk;> $l;nlLg;Gk;

 Kg;gpupTj;jpl;lj;jpd; mbg;gilapy; / ju;f;fuPjpahd njhlu;G mbg;gilapy;

mWjp> cwo;T> epge;jid

 msT> gz;G mbg;gilapy;

A - epiw tpjp

E - epiw kiw

I - Fiw tpjp

O - Fiw kiw

 Vida vLg;G tiffs;

1.  jdp vLg;G

2.  gpwpnjhop vLg;G

3.  jtpu;g;G vLg;G

 vLg;Gf;fspd; FwpaPLfs; gad;ghL

1.  ,izg;G

2.  epge;jid

3.  ,ul;il epge;jid

4.  cwo;T (ty;Ywo;T> nky;Ywo;T)

2.5.2 vLg;Gf;fspd; tpahg;jp

gjq;fspd; tpahg;jp

vLg;Gf;fs; vOtha; (S) gadpiy (P)

A tpahg;jp S+ tpahg;jp ,y;iy  P-

E tpahg;jp S+ tpahg;jp  P+

I tpahg;jp ,y;iy S- tpahg;jp ,y;iy P-

O tpahg;jp ,y;iy S- tpahg;jp   P+

^+ tpahg;jp>  - tpahg;jp ,y;iy&

2.5.3 mWjp

nghUj;jkhd cjhuzq;fspd; Clhf msT> gz;G mbg;gilapy; njspthf

tpsq;ff; $ba vLg;Gf;fis cUthf;Ftu;.

(c-k;) guPl;rhj;jpiaj; jtpu;e;j NtW vtUk; guPl;ir kz;lgj;jpDs; mDkjpf;f

KbahJ.
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fw;wy; fw;gpj;jy; nraw;ghLfs;

FOr; nraw;ghL

1. gjq;fs; :- nkhopapy; gpuNahfpf;ff;$ba gjq;fSf;Fk; ju;f;f uPjpahd

gjq;fSf;Fkpilapyhd NtWghl;ilg; gjq;fs; gw;wpa tiutpyf;fzq;fspD}lhf

tpsf;Fjy;. mj;Jld; gjq;fspd; tifg;gLj;jypd; Clhfj; ju;f;fj; njhlu;Gfis

cUthf;Fthu;.

2. vLg;Gf;fs; :- nkhopapy; gpuNahfpf;ff;$ba thf;fpaq;fSf;Fk; vLg;Gf;fSf;F

kpilapyhd NtWghl;bid vLg;Gf;fspd; tiutpyf;fzq;fspD}lhf tpsf;FtJld;

vLg;Gf;fspd; gy;NtW gpupTfis mwpKfg;gLj;Jtu;.

tFg;gpYs;s khztu;fis A, B vd ,U gpupTfshfg; gpupj;J mt;tpU FOf;fspYk;

,U jiytu;fis epakpj;J vLg;Gf;fspd; ,U jiyg;Gf;fis vOkhw;whf toq;Fjy;

jdJ FOtpd; jiyg;Gf;F Vw;g>

1. nkhopapd; nrhw;fSf;Fk; msitapaw; gjq;fSf;FkpilNaahd NtWghL/

thf;fpaj;jpw;Fk; vLg;Gf;fSf;Fkpilapyhd NtWghl;il tpsf;Ff.

2. gjq;fspd; tiffs; vLg;Gf;fspd; tiffs; vd;gtw;iw ml;ltizg;gLj;Jf.

3. mitfisg; nghUj;jkhd tifapy; tifg;gLj;Jf.
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ghuk;gupa msitapaypd; mDkhdk;

Nju;r;rp 3.0 : - ghuk;gupa msitapaypd; tha;g;gpd; jd;ik njhlu;gpyhd

Kbtpid cld; kw;Wk; Clf (top) mDkhdj;jpd; topNa

ngw;Wf; nfhs;tu;;.

Nju;r;rp kl;lk; : -

3.1 ehshe;j tho;f;ifapy; cld; mDkhdj;ijg; gpuNahf

uPjpapy; vt;thW gad;gLj;jyhk; vd;gij tpgupg;ghu;.

3.2 ghuk;gupa msitapaypd; thjq;fspd; tbtikg;ig

cUthf;Fthu;.

ghlNtisfs; : - 1 5

fw;ww;NgWfs; : -

 gpujhd mDkhdq;fis tifg;gLj;Jthu;.

 vLg;Gr; Nrhbfspd; cz;ik> ngha;> jPukhdpf;f KbahJ

vd;gJ njhlu;ghdj; jpwid ,dq;fhz;ghu;.

 vLg;G Kuz;ghl;Lf;Fk; ntspg;NgWf;Fk; ,ilapyhd

NtWghl;il vLj;Jf;fhl;Ltu;.

 ntspg;Ngw;W mDkhd tpjpfspd; gpuNahfj;jpd;NghJ Vw;gLk;

Nghypfis tpgupg;ghu;.

 tha;g;ghd thjq;fisf; fl;likf;Fk;NghJ khWgl;l

mDkhdq;fs; gq;fspf;Fk; tpjk; gw;wp kjpg;gpLthu;.

 msitapay; uPjpahd mDkhdq;fspy; ,Ue;J ngwg;gLk;

mwpit cs;thq;fpf; nfhs;thu;.

 ju;f;f uPjpahd mDkhdq;fspy; ,Ue;J ngwg;gLk; mwpit

tpsf;Fthu;.

 mDkhdq;fspd; khWg;gl;l tbtq;fis tpgupg;ghu;.

 thjq;fspd; fl;likg;G kw;Wk; cs;slf;fk; vd;gtw;Wf;

fpilapyhd NtWghl;ilf; $Wthu;.

 jug;gl;l nkhoprhu; $w;Wf;fis xOq;fhd epahaj; njhil

tbtq;fshf khw;Wthu;.

 ju;f;f uPjpahd epahaj;jypd; mbg;gilapy; thjq;fspd; tha;g;

gpidj; jPu;khdpg;ghu;.

 epahaj; njhilfspd; tpjpfisf; nfhz;L Fiw epahaj;

njhilapy; vLg;igf; Fiwg;gJ gw;wpj; jPu;khdpg;ghu;.
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mwpKfk; :-

cld; mDkhdk;> Clf mDkhdj;jpd; ju;f;f uPjpahd ,ay;Gfisj; njupe;J

nfhs;Sjy; ,jD}lhf eilngWk;. cld; mDkhdj;jpd; fPo; vLg;G

Kuz;ghLfSf;Fk; ntspg;NgWfs; njhlu;ghd cld; mDkhdj;jpd; fPo; thjj;jpd;

tpla cs;slf;fk; njhlu;gpYk; njspTg;gLj;jg;gLk;. me;je;j mDkhdq;fspilNa

fhzg;gLk; gy;tifikiaf; fw;W mjpy; cs;s tiuaiwfs; njhlu;ghf tpgupg;ghu;.

NkYk;  fPNoj;Nja mDkhdk;> Nkyj;Nja mDkhdk; vd;gtw;wpd; ,ay;Gfis

xg;gpl;Lg; ghu;f;fg;gLk;.

ghltplaq;fis tpsq;fpf; nfhs;tjw;fhd topfhl;ly; :

3 . mDkhdk;

mup];Nlhl;bypdhy; msitapaypy; Kd;itf;fg;gl;l mDkhdq;fs; ,uz;lhFk;.

3.1 cld; mDkhdk;

3.2 Clf mDkhdk;

3.1 cld; mDkhdk;

3.1.1  vLg;G Kuz;ghL

3.1.2  ntspg;NgW

3.1.1  vLg;G Kuz;ghL

xNu vOthiaAk; xNu gadpiyiaAk; nfhz;like;j msthy; my;yJ gz;ghy;

NtWgl;l ehd;F tif vLg;GfSf;fpilapyhd tha;g;G> tha;g;gpd;ikia mDkhdpf;Fk;

cld; mDkhd newpNa vLg;G Kuz;ghlhFk;.  vLg;GKuz;ghL ehd;F tifg;gLk;.

3.1.1.1 fPo;j; jpir topg;NgW - (A, I) kw;Wk; (E,O) vLg;GfSf;F ,ilapyhdJ

3.1.1.2 cgkWjiy Kuz;ghL - (I, O) vLg;GfSf;F ,ilapyhdJ

3.1.1.3 kWjiy Kuz;ghL - (A, E) vLg;GfSf;F ,ilapyhdJ

3.1.1.4 vjpu;kiw Kuz;ghL - (A, O) kw;Wk; (E, I) vLg;GfSf;F ,ilapyhdJ

vLg;G Kuz;ghl;L rJuk;

A   kWjiy Kuz;ghL  E

vjpu;k
i
w 
K
uz

;ghLvj
pu;k
i
w 
  
K
uz

;gh
L

fP

o;

jp

ir

t

op

g;

ng

W

if

Nk

y;

jp

ir

t

op

g;

ng

W

ifI cgkWjiy Kuz;ghL O
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ghuk;gupa vLg;G Kuz;ghl;L rJuj;jpw;fhd cz;ik ml;ltiz

T - cz;ikahFk;  F - ngha;ahFk; D - re;NjfkhFk;

,t;tl;ltizapd; Clhf vLg;G Kuz;ghLfisg; gad;gLj;Jk; Kiwia

tpgupf;fTk;.

3.1.2 ntspg;NgW mDkhdk;

toq;fg;gl;l %y vLg;ig ntspg;NgW gbKiwf;fika msthy; my;yJ gz;ghy;

my;yJ ,uz;lhYk; ntspg;gLj;jpg; Gjpa vLg;igg; ngWk; mDkhd newp

ntspg;NgwhFk;.

ntspg;NgW tiffs;

3.1.2.1 kWkhw;wk;

3.1.2.2 vjpu;khw;wk;

3.1.2.3 vjpu;itf;if

3.1.2.4 Neu;khw;wk;

kWkhw;w ntspg;NgWfs;

2.2.1 kWkhw;w vjpu;khw;wk;

2.2.2 kWkhw;w vjpu;itf;if

2.2.3 kWkhw;w Neu;khw;wk; ,t;ntspg;Ngwpd; gbKiwfis tpsf;Ff.

tha;g;ghd ntspg;Ngw;iwf; fhl;Lk; ml;ltiz

gjj;jpd; kWg;ig s  my;yJ P  %yk; fhl;lg;gl;Ls;sJ.

%y vLg;G A E I O

A cz;ik vdpd; T F T F

A ngha; vdpd; F D D T

E cz;ik vdpd; F T F T

E ngha; vdpd; D F T D

I cz;ik vdpd; D F T D

I ngha; vdpd; F T F T

O cz;ik vdpd; F D D T

O ngha; vdpd; T F T F

%y vLg;G SP A E I O

kWkhw;wk; S P E A O I

vjpu;khw;wk; PS I E I -

kWkhw;w vjpu;khw;wk; P s O A O -

vjpu;itf;if P S E I - I

kWkhw;w vjpu;itf;if P s A O - O

Neu;khw;wk; s P O I - -

kWkhw;w Neu;khw;wk; s P I O - -
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3.2  Clf mDkhdk; (epahaj;njhil)

jk;Ks; nghJ mk;rnkhd;iwf; nfhz;l ,U vL$w;Wf;fspd; topNa ngwg;gLk;

KbT Clf mDkhdkhFk;.  (epahaj;njhil).

epahaj;njhil gpujhdkhf ,U tifg;gLk;.

3.2(1) J}a epahaj; njhil

1. J}a mWjp epahaj;njhil

2. J}a epge;jid epahaj;njhil

3. J}a cwo;T epahaj;njhil

3.2(2) fyg;G epahaj;njhil

1. fyg;G epge;jid epahaj;njhil

2. fyg;G cwo;T epahaj;njhil

3. ,Ujiyf;Nfhs; thjk;

3.2(1) 1.  J}a mWjp epahaj;njhil

jk;Ks; nghJ mk;rnkhd;iwf; nfhz;l ,U vL$w;Wf;fs; topNa ngwg;gLk;

KbT epahaj; njhilahFk; ,jpy; vL$w;Wf;fSk; KbTf; $w;Wk; mWjp

vLg;ghff; fhzg;gLk;.

cjhuzk;:

vy;yh nka;apayhsu;fSk; mwpit Nerpg;gtu;fs; - NgNuL $w;W

rpy fpNuf;fu;fs; nka;apayhsu;fs; - rpw;nwL $w;W

/ rpy fpNuf;fu;fs; mwpit Nerpg;gtu;fs; - KbTf; $w;W

,t;thjj;jpy; vOtha;g; gjk; - rpWgjk; (S)> gadpiyg;gjk; - ngUk;gjk; (P)>

vL$w;wpd; nghJg;gjk; - kj;jpagjk; (M) MFk;.

epahaj;njhilfis tha;g;Gg; ghu;g;gjw;fhd tpjpfs;

1. mikg;G tpjpfs;

i. %d;W gjq;fs; fhzg;gly; Ntz;Lk;. xt;nthd;Wk; ,U ,lq;fspy; mq;fk;

tfpf;f Ntz;Lk;.

ii. %d;W vLg;Gf;fs; kl;LNk fhzg;gly; Ntz;Lk;

2. msT tpjpfs;

iii. kj;jpa gjq;fspy; xd;NwDk; tpahg;jpaile;jpUj;jy; Ntz;Lk;.

iv. vL$w;Wf;fspy; tpahg;jpailahj gjq;fs; KbTf; $w;wpy; tpahg;jpailaf;

$lhJ.

3. gz;G tpjpfs;

v. vL$w;Wf;fspy; xd;NwDk; tpjp vLg;ghf ,Uj;jy; Ntz;Lk;

vi. vL$w;Wf;fspy; xd;W kiwahapd; KbTk; kiwahjy; Ntz;Lk;
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 epahaj;njhil gpujhd tpjpfis kPWk;NghJ Vw;gLk; Nghypfisf; fye;JiuahLf.

 fpistpjpfs; %d;Wk; gpujhd tpjpfshd tpahg;jp tpjpfs;> gz;G tpjpfs;

mbg;gilahff; nfhz;L cUthditahFk;:

i. vL$w;Wf;fs; ,uz;Lk; FiwnaLg;Gf;fshapd; mtw;wpypUe;J vJtpjkhd

mDkhdKk; ngw KbahJ.

ii. vL$w;Wf;fspy; xd;W FiwnaLg;ghapd; KbTk; FiwnaLg;ghjy; Ntz;Lk;.

iii. NgnuL $w;W FiwahfTk; rpw;nwL $w;W kiwahfTk; mikAkhapd; vJtpjkhd

mDkhdKk; ngwKbahJ.

3.2(1) 2.  J}a epge;jid epahaj;njhil

vL$w;Wf;fs; ahTk; epge;jid vLg;Gf;fshapd; mJ J}a epge;jid epahaj;

njhilahFk;.

cjhuzk;:

gps;isiaf; fz;bf;F mioj;Jr; nrd;why; ngu`uh fhl;l KbAk;

gps;isf;F ngu`fuh fhl;bdhy; ahidfisAk; fhl;l KbAk;

/ gps;isia fz;bf;F mioj;Jr; nrd;why; ahidfisf; fhl;l KbAk;

3.2(1) 3.  J}a cwo;T epahaj;njhil

vL$w;Wf;fs; ahTk; cwo;T vLg;Gf;fshapd; mJ J}a cwo;T epahaj;

njhilahFk;.

cjhuzk;:

ehd; nfhOk;Gf;F my;yJ fz;bf;Fr; nry;Ntd;

ehd; fz;bf;F my;yJ fhypf;F nry;Ntd;

/ ehd; nfhOk;Gf;F my;yJ fz;bf;F my;yJ fhypf;F nry;Ntd;

3.2(2) 1.  fyg;G epge;jid epahaj;njhil

NgNuL $w;W epge;jid vLg;ghfTk; rpw;nwL $w;W kw;Wk; KbTf; $w;W mWjp

vLg;ghfTk; miktJ fyg;G epge;jid epahaj;njhilahFk;.

cjhuzk;:

mts; gbg;ghshapd; guPl;irapy; rpj;jpailths;

mts; gbg;ghs;

/ mts; guPl;irapy; rpj;jpailths;

fyg;G epge;jid epahaj;njhil tha;g;ghf miktjw;fhd ,U tpjpfs;

(1) cld;ghl;L Mfhup (Mf;fg;ghl;L epahaj;njhil)

(2)  kWg;G Mfhup (mopT epahaj;njhil)
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3.2(2) 2.  fyg;G cwo;T epahaj;njhil

NgNuL $w;W cwo;T vLg;ghfTk; rpw;nwL $w;W kw;Wk; KbTf; $w;W mWjp

vLg;ghfTk; miktJ fyg;G cwo;T epahaj;njhilahFk;.

cjhuzk;:

mts; msitapay; my;yJ fzpjk; fw;ghs;

mts; msitapay; fw;ftpy;iy

/ mts; fzpjk; fw;ftpy;iy

fyg;G cwo;T epahaj;njhil tha;g;ghf miktjw;fhd tpjpfs;

(1) kWj;J tpjpj;jy; tpjp (kWj;J cld;ghly; Mfhup)

,Ujiyf;Nfhs; thjk;

NgNuL $w;W> $l;L epge;jid vLg;;ghfTk; rpw;nwL $w;W cwo;T vLg;ghfTk;

mikAk;NghJ KbT mWjp vLg;ghfNth my;yJ cwo;T vLg;ghfNth miktJ

,Ujiyf;Nfhs; vdg;gLk;.

,J ehd;F re;ju;g;gq;fspy; tha;g;ghf mikAk;

i.  vspa Mf;fg;ghl;L ,Ujiyf;Nfhs;

ii. vspa mopT ,Ujiyf;Nfhs;

iii. rpf;fy; Mf;fg;ghl;L ,Ujiyf;Nfhs;

iv. rpf;fy; mopT ,Ujiyf;Nfhs;

Nkw;$wpa ehd;F re;ju;g;gq;fisAk; cjhuzq;fs; Clhf khztu;fSf;Fj;

njspTgLj;Jf.

3.2(3) epahaj;njhil cUf;fSk; $w;W tha;g;ghd gpufhuq;fSk;

epahaj;njhilapd; vL$w;Wf;fs; ,uz;bYk; eLg;gjk; ,aq;Fkhw;wy;> vOk;

tbtNk epahaj;njhil cUf;fs; vdg;gLk;. NgNuL $w;Wf;fspYk; rpw;NwL

$w;Wf;fspJk; kj;jpagjk; mikAk; ,lj;ijg; nghWj;J cUthFk; epahaj;njhil

cUf;fs; ehd;F tifg;gLk;.

ehd;F cUf;fSk; gpd;tUkhW fhl;lg;gLfpwJ:

cU (1) cU (2) cU (3) cU (4)

 /

Nkw;Fwpg;gpl;l xt;nthU cUf;fSf;fhd tha;g;ghd gpufhuq;fSk; mit tha;g;ghf

miktjw;Fupa tpjpfSk; gpd;tUkhW:

p m
s m
s p

m p
m s
s p

p m
m s
s p

m p
s m
s p
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Kjyhk; cUtpd; tha;g;ghd gpufhuq;fSk; tpjpfSk;

1. ghu;guh (BARBARA)

2. nrynud;l; (CELARENT)

3. lhwpap (DARII)

4. ngwpNah (FERIO)

5. ghu;gwp (BARBARI)

6. nrynuhz;l; (CELARONT)

Kjyhk; cU tha;g;ghf miktjw;fhd tpjpfs;

1. gf;ff; $w;W tpjp vLg;ghf mika Ntz;Lk;

2. NgNuL $w;W epiw vLg;ghf mika Ntz;Lk;.

,uz;lhk; cUtpd; tha;g;ghd gpufhuq;fSk; tpjpfSk;

1. nrrNw (CESARE)

2. nfnk];l;nw]; (CAMESTRES)

3. /ng];bNdh (FESTINO)

4. gNwhNfh (BAROCO)

5. nrrNwh (CESARO)

6. nfnk];l;nwh]; (CAMESTROS)

,uz;lhk; cU tha;g;ghf miktjw;fhd tpjpfs;

1. vL $w;Wf;fspy; xd;W kiw vLg;ghf mika Ntz;Lk;. (,uz;Lk; tpjp vLg;Gfshf

mika $lhJ)

2. NgNuL $w;W epiw vLg;ghf ,Uj;jy; Ntz;Lk;.

M P A E A E A E
S M A A I I A A
/ S P A E I O I O

P M E A E A E A
S M A E I O A E
/ S P E E O O O O
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%d;whk; cUtpd; tha;g;ghd gpufhuq;fSk; tpjpfSk;

1. lwg;jp (DARAPTHI)

2. brkp]; (DISAMIS)

3. lhbrp (DATISI)

4. /ngyg;Nlhd; (FELAPTON)

5. NghfhNlh (BOCADO)

6. ngwpNrhd; (FERISON)

%d;whk; cU tha;g;ghf miktjw;fhd tpjpfs;

1. rpw;NwL $w;W tpjp vLg;ghf ,Uj;jy; Ntz;Lk;.

2. KbTf; $w;W epiw vLg;ghf ,Uj;jy; Ntz;Lk;.

ehd;fhk; cUtpd; tha;g;ghd gpufhuq;fSk; tpjpfSk;

1. gpwkd;bg; (BRAMANTIP)

2. nfnknd]; (CAMENES)

3. bkwp]; (DIMARIS)

4. ngrNgh (FESAPO)

5. gpnwrpNrhd; (FRESISON)

6. nfnkNdh]; (CAMENOS)

ehd;fhk; cU tha;g;ghf miktjw;fhd tpjpfs;

1. juTfspy; xd;W kiw vLg;ghapd; NgNuL $w;W epiw vLg;ghf ,Uj;jy; Ntz;Lk;.

2. NgNuL $w;W tpjp vLg;ghdhy; gf;ff; $w;W epiw vLg;ghf ,Uj;jy; Ntz;Lk;.

3. gf;ff;$w;W tpjp vLg;ghdhy; KbT Fiw vLg;ghf ,Uj;jy; Ntz;Lk;.

3.2.4 Fiw epahaj; njhil

epahaj;njhilapYs;s %d;W $w;Wf;fspy; VNjDnkhU $w;W FiwAkhapd;> mJ

Fiw epahaj; njhil vdg;gLk;. mJ %d;W tifg;gLk;:

i.   Kjyhk; tupir

ii.     ,uz;lhk; tupir

iii.    %d;whk; tupir

M P A I A E O E
M S A A I A A I
/ S P I I I O O O

P M A A I E E A
M S A E A A I E
/ S P I E I O O O
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Kjyhk; tupir ePq;fpa Fiw epahaj; njhil

epahaj;njhilapy; ,lk;ngWk; ngUk;gjk; vL$w;wpy; fhzg;glhtpl;lhy; mJ NgNuL

$w;W ePq;fpa Fiw epahaj; njhilahFk;.

 c-k;: mup];Nlhl;by; jPu;f;fjuprpahthu;. Vnddpy; mup];Nlhl;by; jj;JtQhdpahf

,Ug;gjdhy; MFk;.

,uz;lhk; tupir ePq;fpa Fiw epahaj; njhil

epahaj;njhilapy; ,lk;ngWk; rpWgjk; vL$w;wpy; fhzg;glhtpl;lhy; mJ rpw;NwL

$w;W ePq;fpa Fiw epahaj; njhilahFk;.

c-k;: mup];Nlhl;by; jPu;f;fjuprpahthu;. Vnddpy; midj;J jj;JtQhdpfSk;

jPu;f;fjuprpfshf ,Ug;gjdhyhFk;.

%d;whk; tupir ePq;fpa Fiw epahaj; njhil

epahaj;njhilapy; KbTf; $w;W ,lk;ngwhtpl;lhy; mJ KbTf; $w;W ePq;fpa

Fiw epahaj; njhilahFk;.

c-k;: midj;J jj;JtQhdpfSk; jPu;f;fjuprpfshtNjhL mup];Nlhl;by; jj;JQhdp

ahthu;.

3.2.5. epahakhdiy

xt;nthU epahaj; njhilapYk; KbTf; $w;Wj; jtpu;f;fg;gl;L thjj;jpd; fUj;jpidf;

RUf;fkhff; $Wk; ju;f;fpj;jy; Kiw epahakhiy vdg;gLk;. ,J Fiw epahaj;

njhil tifiar; Nru;e;jJ. epahakhiy KOikahfg; gFg;gha;T nra;jhy;

fpilf;Fk; epahaj; njhilfspd; vz;zpf;if epahakhiyapy; fhzg;gLk; $w;Wf;fspd;

vz;zpf;ifia tpl xU $w;W FiwthfNt fhzg;gLk;.

,J ,Utifg;gLk;.

1 . mup];Nlhl;bypd; epahakhiy

Kd;epahaj; njhilapy; jug;glhj KbT gpd;dzpahfj; njhilapy; rpw;NwL

$w;whf mikAk;.

c-k;: A  midj;Jk; B MFk;

B  midj;Jk; C MFk;

C  midj;Jk; D MFk;

D  midj;Jk; E MFk;

A  midj;Jk; E MFk;

tpjpfs;

1. FiwnaLg;ghapd; mJ KjyhtJ $w;whFk;

2. kiwnaLg;ghapd; mJ ,Wjpf; $w;whFk;.
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2 . nfhf;ypapd; epahakhiy

Kd; epahaj;njhilapy; jug;glhj KbT gpd;dzpahfj; njhilapy; NgNuL

$w;whf mikAk;.

c-k;: D  midj;Jk; E MFk;

C  midj;Jk; D MFk;

B  midj;Jk; C MFk;

A  midj;Jk; B MFk;

A  midj;Jk; E MFk;

tpjpfs;

1. FiwnaLg;ghapd; mJ KjyhtJ $w;whFk;

2. kiwnaLg;ghapd; mJ ,Wjpf; $w;whFk;.

,e;jpa msitapay;

,Uf;FNtjj;jpd; ehrjpa #j;jpuj;jpYk; Nkjhjpdp nfsjkupd; ju;f;ftpay; njhlu;ghd

mz;tp\;fp FU Fyj;jpYk; tpthjpf;fg;gl;l ,e;jpa msitapay; Nfhl;ghLfs;>

,jidf; fhuzfw;ifnadTk; Fwpg;gpLfpd;wdu;. gpuhkzpa fy;tpahff;

fUjg;gLtjdhy; kpf Kf;fpaj;Jtk; tha;e;jjhFk;. M[Ptfu;> i[du;> ngsj;jk;

kw;Wk; ,e;J Mfpa ghuk;gupar; rpe;jidfspy; ,Ue;J tsu;r;rp ngw;wJ.

fhyj;jpw;Nfw;gNt ahTk; epfo;fpd;wd vd;gij Vw;Wf;nfs;Sk; jj;Jtj;ij

mbg;gilahff; nfhz;L M[Ptf ju;f;f Kiw Njhw;wk; ngw;wJ.  VJk; ,Uf;Fk;

,y;yhjpUf;Fk; mj;NjhL ,Uf;Fk; mJNghyNt ,y;yhjpUf;Fk; Nghd;w Kiwfshy;

MdJ.

i[d rpe;jidahdJ ve;jnthU tplak; njhlu;ghfTk; epr;rakhd jPu;khdj;jpw;Fk;

tuKbahJ vDk; fUj;jpidf; nfhz;Ls;sJ. vk;khy; ghu;f;fg;gLk; tplaq;fSf;F

Vw;gNt cz;ikfs; epiyj;jpUf;fpwJ vd Vw;Wf; nfhs;Sk; i[d jj;JtQhdpfs;

mjd; gy;NtWgl;l jd;ikapidr; rpahj;thjj;jpid mbg;gilahff; nfhz;L

ntspg;gLj;Jfpd;wdu;. ju;f;fpj;jypd; Clhfg; ngwg;gLk; KbTfs; cz;ikahdit

vd;gJ ngsj;j gbg;gpidahFk;. Mjyhy; Cfq;fis mstPl;L Kiwf;F cl;gLj;j

mtu;fs; Kaw;rpf;ftpy;iy. vdpDk; gy;NtW tpdhf;fSf;F kj;jpapy; vOk;

nfhs;iffs; ghu;itf;F mg;ghw;gl;lJ. vdNt mtw;iw ajhu;j;j uPjpahf

Kd;itg;gjw;Fg; ngsj;j rpe;jidahsu;fs; ajhu;j;j uPjpahd ju;f;f Kiwfis

Kd;itj;jdu;. rJ];Nfhb ju;f;fpj;jy; Kiw mjd; xU mq;fkhFk;.

c-k;:       A     

cz;L cz;ik ngha;

,y;iy ngha; cz;ik

cz;L mj;Jld; cz;ik cz;ik

,y;iy

cs;sJk; ,y;iy ngha; ngha;

,y;yhjJk; ,y;iy

gpw;fhyj;jpy; ehfu;Rdu;> m]q;fu;> tRge;J> jpd;ehfu;> ju;kfPu;j;jp Nghd;w ngsj;j

rpe;jidahsu;fs; ,f;fw;ifapid Kiwahd xd;whf khw;wpaikj;jdu;. nfsjk
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mf;\ghju; ,e;J ju;f;fpj;jy; Kiwapid Kiwikg; gLj;jg;gl;l xU fw;ifahf

Kd;itj;jhu;.

,e;jpa ju;f;f rh];jpuj;jpy; tpthjpf;fg;gLk; Nfhl;ghLfs; tpN\lkhd

vz;zf;fUf;fshff; fUjg;gLfpwJ. mJ Rthu;j;jDkhdk; kw;Wk; ghuhu;j;jDkhdk;

Mfpa ,U mDkhdq;fisf; nfhz;lJ.  jhd; jdf;fhf Vw;gLj;jpf; nfhs;Sk;

mDkhdk; Rthu;j;j mDkhdk; vdg;gLk;. mJ vOj;JUtpd; Clhf kw;wtUf;F

ntspg;gLj;jg;gLkhapd; guhu;j;j mDkhdk; vdg;gLk;. ,jid Ie;J gbepiy

ju;f;fj;jpD}lhf ntspg;gLj;j KbAk;.

c-k;:

1. kiyapy; jP cs;sJ - gf;fk;

2. Vnddpy; mq;F GifAs;sJ  - VJ

3. vq;F GifAz;Nlh mq;F jPapUf;Fk; (rikay; miw Nghy) - cjhuz /

jpl;lhe;jk;

4. ,e;j kiyAk; mt;thwhdNj - cgeak; (GifAld; $baJ)

5. MfNt kiyapy; jP cs;sJ - epfkdk;

,e;j gQ;rtpjp ju;f;fk; mup];Nlhl;lypd; gu;guh (BARBARA) khjpupf;F gpd;tUkhW

cl;gLj;j KbAk;.

GifAs;s ,lj;jpy; jP ,Uf;Fk;

kiyapy; GifAz;L

/ kiyapy; jP ,Uf;fpwJ.

,e;jpa msitapay; epahaj;NjhL ajhu;j;jq;fisAk; fUj;jpw; nfhs;tjhy;

,t; thjj;jpd; cs;shu;e;j tplaKk; cz;ikahtNjhL tha;;g;ghdjhfTk; mikAk;.

fw;wy; fw;gpj;jy; nraw;ghLfs;

1. kWjiy> cgkWjiy> vjpu;kiw kw;Wk; topg;ngWif gw;wpa xg;gPl;lstpy;

khztu;fis <LgLj;jy;

2. ntspg;NgW ml;ltizia tpUj;jp nra;a xt;nthU khztiuAk; mDkjpj;jy;.

3. epahaj;njhilapd; mbg;gilg; gjq;fshd ngUk;gjk;> rpWgjk; kw;Wk; kj;jpa

gjq;fisf; nfhz;L epahaj;njhil tbtq;fisf; fl;likf;f khztu;fis

typAWj;jy;.
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tFg;G msitapay;

Nju;r;rp 4.0 : - etPd tFg;G msitapaiyf; fw;Wf; nfhs;tJld; ju;f;f

uPjpahdg; gpuNahfpj;Jf;F Kay;thu;.

Nju;r;rp kl;lk; : -

 tFg;G msitapaypd; mbg;gil vz;zf;fUf;fis

tpsq;fpf; nfhs;thu;.

 vLg;Gf;fisAk; thjq;fisAk; ntd;tiug;glq;fspy;

fhl;Lthu;.

ghlNtisfs; : - 25

fw;ww;NgWfs; : -

 njhilf; nfhs;ifapd; ,ay;G njhlu;ghd tpsf;fj;ijg;

ngw;Wf; nfhs;thu;.

 fzpjtpay; uPjpahd vz;zf;fUf;fSld; njhlu;GgLj;jp

njhilf; Nfhl;ghL vz;zf;fUf;fis tpsf;Fthu;.

 njhilf; Nfhl;ghl;L tiuglq;fspd; topNa gy;NtW tif

vLg;Gf;fis FwpaPl;lhf;fk; nra;J mikj;Jf; fhl;Lthu;.

 thjq;fspd; typjhd jd;ikia ntd;glq;fisf; nfhz;L

Jzpthu;.

mwpKfk; :

fzpjj;jpd; xU gFjpahd tFg;G msitapay; RahjPdkhf tpUj;jpaile;j xU

Jiwahf mwpKfk; nra;ag;gLfpd;wJ. 19k; E}w;whz;by; tho;e;j N[h[; fz;lu;

vDk; N[u;kd; ehl;ilr; Nru;e;j fzpjtpayhsu; ,jid mwpKfk; nra;jhu;.

mup];Nlhbypd; epahaj; njhil thj mikg;gpy; vOk; vLg;Gf;fspd; gz;GfSk;

kw;Wk; tFg;G msitapaypy; Muha;fpd;w tplaq;fSf;Fk; ,ilapyhd

xw;Wikfis mtjhdpj;j gpw;fhy msitapayhsu;fs; njhilf; nfhs;ifapy;

fhzg;gLk; vz;zf;fUf;fs; %yk; tpsf;Ftjw;F Kad;wdu;.

18 E}w;whz;by; tho;e;j Rtp]; ehl;ilr; Nru;e;j xapyu; (Leonhard Euler) mt;thwhd

xUtuhthu;. (1834 - 1923) tiu tho;e;j fzpjtpahsyhsuhd N[hd; ntd;

,e;j ntd;tiu glj;ijg; gad;gLj;jp fzpjj;jpw;Fk; msitapaYf;Fkhdj;

njhlu;ig tpsf;fpAs;shu;. ,J vLg;Gf;fs; mtw;wpy; fhzg;gLk; gjq;fSf;Fk;

,ilapyhd ju;f;f uPjpahd njhlu;gpidAk; tpahg;jpiaAk; gw;wpAk; tpsf;FfpwJ.
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tFg;G msitapay;

 etPd msitapayhdJ ghuk;gupa msitapaypd; mbg;gil nfhs;iffisAk;

fzpjj;jpd; ntd;tiugpw; %yjj;Jtq;fisAk; mbg;gilahff; nfhz;L

cUthf;fg;gl;lJ.

Xapyu;> N[hd; ntd; mj;Jld; fle;j fhyq;fspy; N[h[;g+y; Mfpa

nka;apay;thjpfs; mtw;wpd; mbg;gilfisf; nfhz;L NkYk; mtw;iw

,yFthf;Ftjw;F cjtp cs;sdu;.

xa;yupd; tiugpd; Clhf ghuk;gupa vLg;Gf;fisf; fhl;Lk; Kiw:

1. vy;yh S k; P MFk;

2. S vJTk; P my;y.

3. rpy  S> P MFk;

4. rpy  S> P my;y.

Xapyupd; ntd;tiuGfspd; tiuaiwfSk; FiwghLfSk; fhuzkhf fle;j

fhyq;fspy; ,jd; gad;ghL tYtpoe;J nrd;Ws;sJ.

S P

P

S

S

P
  S   P

P

S

S

P   P   S

  S   P

  S   P
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tFg;G msitapaypd; (njhil) mbg;gil vz;zf;fUf;fs;

 tFg;G

tFg;G my;yJ njhil vd;gJ jpl;ltl;lkhf tiuaWf;ff; $ba nghUl;fs;>

epfo;Tfs; my;yJ nghUl;fspd; njhFjpahFk;.  ,J Fwpj;j epajpfs; my;yJ

kuGfis mbg;gilahff; nfhz;Ls;sJ.  ,J Mq;fpy vOj;Jf;fshd A, B, C

Nghd;wtw;wpdhy; Fwpg;gplg;gLtNjhL tl;lk; Nghd;w cUtpy; fhl;lg;gLfpwJ.

c-k;:  kdpju;fs;> ,yq;ifau;fs;> gwitfs;> jpUkzkhdtu;fs;> 10 ,Yk; Fiwe;j

xw;iw vz;

tiuaWf;fg;gl;l tifaPl;Lf;F cl;glhj MdhYk; ciuahly; cyfpw;F cl;gLk;

midj;J nghUl;fSf;Fk; cUthdj; njhil gpupT epug;gp vdg;gLk;.  vd

FwpaPl;lhf;fg;gLk;.

A A= u

A : fpspfs; tFg;G

A - fpspfs; vDk; gFjpiag; gpujpgypg;gJld; Ngrf; $ba gl;rpfshfTk;  A  fpspfs;

my;yhj gl;rpfs; vd;gjidAk; fhl;Lk;.

 tFg;G xd;wpg;G

A ck; B ck; fhl;bAs;sJ ,U gFjpfshapd; A f;F my;yJ B f;F my;yJ A

cld; Bf;F cupj;jhd midj;Jk; cl;gLj;jpAs;sjdhy; (A B) MFk;.

A - gl;ljhupfs; tFg;G

B - Mrpupau;fspd; tFg;G

A ck; B ck; mu;j;jKila ,U tFg;Gf;fshapd; xd;wpw;F cupj;jhapd; mit

nghJ cl;gLj;jpa tFg;G vdg;gLfpd;wJ. mjhtJ ,uz;L tFg;Gf;fSf;fpilNa

fhzg;gLk; nghJthd mk;rk; tFg;G ,ilntl;L MFk;.

A - kpUq;fspd; tFg;G

B - Cz; cz;zpfspd; tFg;G

(A B) - Cz; cz;zp kpUfq;fs; MFk;

 

 
A B

(A B)

 

 
A B

 
u

A

A
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#dpa tFg;G (g+r;rpa tFg;G)

,jd; %yk; njspTgLj;jg;gLtJ mjhtJ xU mq;fj;JtKk; ,y;yhj ntw;W

tFg;G vd;gjy;y. ehk; ciuahLk; njhFjpapy; ve;jtpj mq;fj;JtKk; ,y;iy

vd;ghFk;. 5 kPl;liu tpl caukhdtu;fs; ahUk; ,y;iy vdpd; mJ g+r;rpa

tFg;ghFk;.

A : 5m tpl caukhdtu;fs;   A = 

 my;yJ A =  { }

njhilg;gpupTk; rkkhd njhilAk;

A tFg;Gf;F cupa midj;J mq;fj;JtKk; B tFg;Gf;F cupj;jhapd; A, B apd;

(AB) njhilg;gpupthFk;.

  A =  {p, q, r, s }

 B =  {p, q, r, s, t, u } Mapd; A B

njhil A apw;F cupj;jhd midj;J cWg;Gf;fSk; njhil Bapw;F cupj;jhtNjhL

kw;Wk; njhil B apy; mlq;Fk; midj;J cWg;Gf;fSk; njhil A apy; mikAk;

Mapd; A, B k; rk njhilfshFk;.

A kw;Wk; B mu;j;jKs;s ,uz;L njhilfshapd; A - B, B - A  cgnjhil MFk;.

njhlu;gw;w tFg;G/ %l;lw;w njhil

A Ak; B Ak; mu;j;jKila ,U tFg;Gf;fshapd; mit ,uz;bw;Fkhd nghJ

mq;fj;Jtk; ,y;iyahapd; mJ %l;lw;w tFg;G vdg;gLk;.

A Ak; B Ak; njhlu;gw;w tFg;G

A = {p, q, r }   mj;Jld;    B = { s, t, u } Mapd;

/ A   B = {  }

 
u

A B

A

U

A

A-B

 
u

A B

B-A

 

BA
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vLg;Gf;fis ntd;tiuglj;jpy; fhl;Ljy;

VNjDk; xU tFg;gpdJ g+r;rpa epiy vLg;nghd;wpd; %yk; ntspg;gLj;jg;gLkhapd;

mg;gFjp epow;wpf; fhl;LtjhFk;.

c-k; 1: midj;Jk; gpufhrpf;Fk; (gpufhrpf;fh xd;Wk; ,yiy)

A - gpufhrpg;git

A = 

c-k; 2: midj;J Cu;tdTk; eQ;Rilait. (eQ;rw;w Cu;td ,y;iy)

A - Cu;td tFg;G

B - eQ;Rilait tFg;G

A  = Ø

 vLg;nghd;wpd; Fwpj;j xU tFg;gpw;Fupa mq;fj;Jtj;jhy;  xU rpyu; mq;fj;Jtk;

cs;sJ vd;gjidf; fhl;Ltjw;F X milahsk; gad;gLj;jg;gLfpd;wJ.

c-k;: 1. rpyu; khztu;fs;

A - khztu;fs; tFg;G

A  

c-k;:  2. rpy kyu;fs; rptg;G epwkhdJ

A - kyu;fs; tFg;G

B - rptg;G epwkhdit tFg;G

A B 

 Fwpj;j tFg;Gf;Fs; mlq;Fk; jdpad;;fisf; fhl;Ltjw;F x, y vDk; FwpaPLfs;

gad;gLj;jg;gLk;.

c-k;:

1. uhk; murd;

muru;fs; tFg;G

x = uhk;

Ax 

A B
 

 

u

 
u

A

A

 
 

u

x

A

A

 
 

u

A

A B

x

u
 

x 
A

A
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2. mts; ghlfp my;y

A : ghlfpfs; tFg;G

x = khyh

x

1 . epiw vLg;Gf;fs;

Fwpj;j xU tFg;G midj;J mq;fj;Jtq;fisAk; Rl;Lkhapd; mt;tif vLg;G

epiw tFg;G vdg;gLk;.

1.1 epiw tpjp vLg;G - A

c-k;:

  1. vy;yh md;dq;fSk; nts;is epwkhdit (nts;is my;yhj md;dq;fs;

,y;iy)

A - md;dq;fspd; tFg;G

B - nts;is epwkhdit tFg;G

A B 

1.2 epiw kiw vLg;G - E

c-k;: ve;j Cu;tdTk; ghYl;bay;y

A - Cu;td tFg;G

B - ghY}l;bfs; tFg;G

A B 

2 . Fiw vLg;G - I

Fwpj;j xUtFg;G xU rpy mq;fj;Jtq;fis khj;jpuk; (xd;Wf;F Nkw;gl;lit)

nfhz;bUj;jy; Fiw vLg;gpw;Fupa gz;ghFk;.

2.1 Fiw tpjp vLg;Gf;fs;

c-k;:

  1. rpy Cu;td eQ;Rilait

A - Cu;td tFg;G

B - eQ;Rilait tFg;G

A B
 

 

u

 A B

u

 
A B

u

u
 

A

x A

A B 
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2.2 Fiw kiw vLg;G

c-k;: rpy fpNuf;fu;fs; jj;JtQhdpfs; my;y (jj;JtQhdpfs; my;yhj fpNuf;fu;fs;

cs;sdu;)

A - fpNuf;fu;fs; tFg;G

B - jj;JtQhdpfs; tFg;G

3 . jdp tpjp vLg;G

Fwpj;j tFg;nghd;wpd; jdp xU mq;fj;Jtj;ijr; Rl;Lkhapd; mJ jdp vLg;ghFk;.

3.1 jdp vLg;Gf;fs;

c-k;: ,uz;L ,ul;il ,yf;fkhFk;.

A - ,ul;il ,yf;fq;fspd; tFg;G

x  - ,uz;L

Ax

3.2 jdp kiw vLg;G

c-k;: ,g;Gj;jfk; ehty; my;y

A - ehty;fs; tFg;G

x  - ,e;j Gj;jfk;

Ax

Gweil vLg;Gf;fis ntd;tiugpy; Fwpj;jy;

etPd gFg;gha;TfSf;F Vw;g gy;NtW tif nkhop uPjpahd thjq;fis

ntd;DUtpy; fhl;lyhk;.

c-k;:

1. Kaw;rp nra;jtu;fs; khj;jpuNk ntw;wp ngWtu; (Kaw;rp nra;jtu;fis jtpu

ntw;wp ngWgtu;fs; ahUk; ,y;iy)

A - Kaw;rp nra;jtu;fs; tFg;G

B - ntw;wp ngWgtu;fs; tFg;G

2. rl;lj;juzpfs; kw;Wk; rl;lj;juzpfs; khj;jpuk; ju;f;fk; Guptu;.

A - rl;lj;juzpfs; tFg;G

B - ju;f;fk; Gupgtu;fs; tFg;G

 A B

 A
u

B

A   ^

A  = Ø

 

A
x

A

 A

x

u

A

A B
U
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3. khk;goq;fspy; rpyJ khj;jpuk; gOj;Js;sJ. (gOj;j goq;fisg; Nghy gOf;fhj

goq;fSk; cs;sd.)

A - khk;goq;fs; tFg;G

B - gOj;jitfspd; tFg;G
 ^

4. midj;Jk; gpufhrpf;Fk; MapDk; midj;Jk; jq;fk; my;y

c-k;

A - gpufhrpg;git

B - jq;fk;

A  ^ B  

c-k; 5:  xd;wpy; mts; mofhdts; my;yJ gzf;fhup my;y.

A - mofhdts; tFg;G

B - gzf;fhup tFg;G

x - mts;

AUBx

c-k; 6:  ,uz;L ,ul;il vz;zhtJld; %d;W Kjd;ik vz;zhFk;.

A - ,ul;il vz;fs; tFg;G

B - Kjd;ik vz;fs; tFg;G

x - ,uz;L

y - %d;W

Ax  ^ By 

c-k; 7:  ,uz;L ,ul;il vz;zhfTs;s Kjd;ik vz;zhFk;.

A - ,ul;il vz;fs; tFg;G

B - Kjd;ik vz;fs; tFg;G

x - ,uz;L

A Bx 

c-k; 8:  Ie;J ,ul;il vz; my;yhj Kjd;ik vz;zhtNjhL> ehd;F Kjd;ik

vz; my;yhj ,uz;il vz;zhFk;.

A - ,ul;il vz;fs; tFg;G

B - xw;iw vz;fs; tFg;G

x - Ie;J

y - ehd;F

A Bx  ^ 

 
A B

u

x

 
A B

u

 A
u

B

 
A B

u

x

y

 
A B

u

x

 
A B

u

xy
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c-k; 9: midj;J murpay; thjpfSk; gbj;jtu;fs; vd;gJld; Gj;jpAs;stu;fs;

A - murpay; thjpfs; tFg;G

B - gbj;jtu;fs; tFg;G

C - Gj;jpAs;stu;fs; tFg;G

c-k; 10:  ehfk; NghyNt GlaDk; tp\KilaJ

A - ehfk; tFg;G

B - Glad; tFg;G

C - tp\Kilait tFg;G

(A B) C = 

c-k; 11:  rpy ,isQu;fs; fw;wtu;fs; v;d;gJld; Gj;jpAs;stu;fs;

A - ,isQu;fs; tFg;G

B - fw;wtu;fs; tFg;G

C - Gj;jpAs;stu;fs; tFg;G

c-k; 12:  xd;wpy; rpy ngz;fs; mofhdtu;fs; my;yJ gzf;fhuu;fs; my;y

A - ngz;fs; tFg;G

B - mofhdtu; tFg;G

C - gzf;fhuu; tFg;G

ntd;tiuglq;fspd; Clhf thjq;fspd; tha;g;gpidj; Jzpjy;

thjq;fisf; FwpaPl;lhf;fk; nra;J gpd; cWg;Gf;fis ntz;tiutpy; fhl;lg;gLk;.

gpd; KbTf;$w;W vL$w;Wf;fspy; ,Ue;J cl;fpilahf ngwg;gl;bUg;gpd; mJ tha;g;G

MFk;.  mt;thwpy;yhjtplj;J tha;g;gw;wjhFk;.

c-k; 01: jj;JtQhdpfs; jPu;f;f juprpfs; Mtu;. Nrhf;fpuB]; xU jj;JtQhdp

Mthu;. / mtu; xU jPu;f;fjuprp Mtu;.

A - jj;JtQhdpfs; tFg;G B - jPu;f;fjuprpfs; tFg;G

x - Nrhf;fpuB];

FwpaPl;lhf;fk;

A B 

Ax 

Bx/  tha;g;ghdJ.

 

 
A B

u

C

A B

u

C

 
A B

u

C

 
A B

u

C

 

A B

x



33

c-k; 02:

rl;lj;juzpfs; thjpLtu;. mkPu; xU rl;lj;juzpay;y. MfNt mkPu; thjpLgtuy;yu;.

A - rl;lj;juzpfs; tFg;G B - thjpLgtu;fspd; tFg;G

x - mkPu;

 = 

A

B

x

x




tha;g;gw;wJ

c-k;: 03

Kaw;rpAilatu;fs; khj;jpuk; ntw;wp ngWtu;. tpky; Kaw;rpAilatu;. MfNt

tpky; ntw;wp ngWthu;.

A - Kaw;rpAilatu;fspd; tFg;G

B - ntw;wp ngWgtu;fspd; tFg;G

x - tpky;

A B 

tha;g;gw;wJ A

B

x

x





cU 4: efuq;fs; Rj;jkhf ,y;iy. Nguhjid Rj;jkhdJ. MfNt Nguhjid xU

efuky;y.

A - efuq;fs; tFg;G B - Rj;jkhditfspd; tFg;G

x - Nguhjid

A B 

Bx 

Ax/ tha;g;ghdJ.

c-k;: 05  rpy rpWfijfs; gpugy;akhdJ. fk;nguypa rpWfijnahd;whFk;. MfNt

fk;nguypa gpugy;akhdJ.

A - rpWfij B - gpugy;akhdJ X - fk;nguypah

A B 

Ax 
/ Bx   tha;g;gw;wJ.

A B

x

A B

x

u

x

A B

 
A B

u

x
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c-k; 06: gpay; xU khztd; fky; xU khztd;. MfNt midtUk; khztu;fs;

A - khztu;fs; x - gpay; y - fky;

Ax 
Ay 

A=/ tha;g;gw;wJ.

c-k; 7:  ,uz;L ,ul;il ,yf;fkhFk;. %d;W Kjd;ik ,yf;fkhFk;.  MfNt rpy

,ul;il ,yf;fq;fs; Kjd;ik ,yf;fq;fshFk;.

A - ,ul;il ,yf;f tFg;G

B - Kjd;ik ,yf;f tFg;G

x - ,uz;L

y - %d;W

Ax 

Bx 

/  tha;g;gw;wJ

c-k; 8: midtUk; rl;lj;juzpfs;

midtUk; thjpLgtu;fs; my;y

midj;J rl;lj;juzpfSk; thjpLgtu;fs; my;y

A - rl;lj;juzpfs; tFg;G

B - thjpLgtu;fs; tFg;G

tha;g;ghdJ

c-k; 09: rpyu; fw;wtu;fs;

rpyu; Gj;jp [Ptpfs;

/ rpy fw;wtu;fs; Gj;jp[Ptpfshtu;

A - fw;wtu; tFg;G

B - Gj;jp[Ptpfs; tFg;G

A 

B 

A B / 
tha;g;gw;wJ

 A
u

x
y

 
A B

u

x y

 
A B

u

 

 A B

u
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c-k; 10:  midtUk; 18 tajpw;F Nkw;gl;ltu;fs; gpahy; thf;fspf;f $batu;

18 tajpw;F Nkw;gl;l midtUk; thf;fspf;f $batu;fs;

A - 18 tajpw;F Nkw;gl;ltuf;s;

B - thf;fspf;f $batu;fs;

x - gpahy;

Bx 
 tha;g;gw;wJ

c-k; 11:  ghk;Gfs; Cu;tdthFk;

   Cu;td tp\Ks;sitahFk;

   / ghk;Gfs; tp\Ks;sitahFk;

A - ghk;Gfs; tFg;G

B - Cu;td tFg;G

C - tp\Ks;sit tFg;G

A B 

tha;g;ghdJ. / 

c-k; 12:  midj;Jg; gl;ljhupfSk; fw;wtu;fs;

rpy murpay;thjpfs; fw;wtu;fs;

/ rpy murpay;thjpfs; gl;ljhupfshtu;

A - gl;ljhupfs; tFg;G

B - fw;wtu;fs; tFg;G

C - murpay;thjpfs; tFg;G

  tha;g;gw;wJ

 
A B

u

x

 
A B

u

C

 
A B

u

C

x
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c-k; 13: xt;nthU ,yq;ifaDk; nry;te;jdy;y.

xt;nthU ,yq;ifaDk; Mjupf;ff;$batu;fs;

/ Mjupf;ff; $ba xt;nthUtUk; nry;te;jdy;y

A - ,yq;ifau;fs; tFg;G

B - nry;te;ju; tFg;G

C - Mjupf;f $batu;fs; tFg;G

tha;g;ghdJ

c-k; 14: nka;apayhsu;fs; kw;Wk; nka;apayhsu;fs; kl;LNk mwpthsu;fshf ,Ug;ghd;

vjpu; fhyj;ij mwpaf; $ba rpyu; mwpthu;tKs;stu;fs;

vjpu;fhyj;ij mwpaf; $ba rpyu; nka;apyhsu;fshtu;

A - nka;apayhsu;fs; tFg;G

B - mwpthu;tKs;stu;fs; tFg;G

C - vjpu;fhyj;ij mwpaf;$batu;fs; tFg;G

tha;g;ghdJ.

c-k; 15:  rpy ePjpgjpfs; rl;lj;jpw;Ff; fl;Lg;gl;ltu;fs;. xOf;fkhf ,Uf;Fk; rpyu;

ePjpgjpfshtu;.  / rl;lj;jpw;F flLg;gl;l rpyu; xOf;fkhdtu;fs;

A - ePjpgjpfs; tFg;G

B - rl;lj;jpw;F fl;Lg;gl;ltu;fs;

C - xOf;fkhdtu;fs; tFg;G

tha;g;gw;wJ

c-k; 16  rpy goq;fs; kl;LNk RitahditahFk; vd;w vLg;gpd; tFg;Gg; gpd;tUkhW:

A - goq;fs;

B - Ritahdit

jug;gl;Ls;s tFg;igf; nfhz;L NkNy jug;gl;Ls;s vLg;ig ntd;glj;jpy; tiue;J

fPo;tUk; thf;fpaq;fis ntd;glj;jpy; gpuNahfpf;f KbAkh vdf; fhl;Lf.

1. goq;fs; RitahditahFk; 2.  rpy goq;fs; RitahditahFk;

3. Ritahdit goq;fshFk; 4.  goq;fs; kl;LNk RitahditahFk;

5. rpy goq;fs; Ritahditay;y 6.  Ritaw;w goq;fs; cs;sd

7. Ritahdit goq;fsy;y

 
A B

u

C

 

A B

C A

B C

















/

 
A B

u

C

 
A B

u

C
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jug;gl;l vLg;gpd; FwpaPL:

tpilfs;

1.  gpuNahfpf;f KbahJ

2. A B  gpuNahfpf;f KbAk;

3. B A    gpuNahfpf;f KbahJ

4. A B=  gpuNahfpf;f KbAk;

5. A B    gpuNahfpf;f KbAk;

6. B A    gpuNahfpf;f KbAk;

7. A B   gpuNahfpf;f KbahJ

fw;ww; kjpg;gPL

gpd;tUtdtw;iwf; FwpaPlhf;fk; nra;J ntd; tiugpy; Fwpf;Ff. (mtw;wpw;fhd

ntd;tiuglq;fis tiuf.)

A - mkPgh tif B - jdpf;fy tif B - guNkrpad;

1. mkPgh cs

2. mkPgh ,y;iy

3. vy;yh mkPghf;fYk; jdpf;fykhFk;.

4. ve;jnthU mkPghf;fSk; jdpf;fyk; my;y

5. rpy mkPghf;fs; jdpf;fykhFk;

6. rpy mkPghf;fs; jdpf;fyky;y

7. mkPghf;fs; khj;jpuk; jdpf;fykhFk;

8. mkPghf;fSk; mkPghf;fs; khj;jpuk; jdpf;fykhFk;

9. mkPghf;fisg; Nghd;W guNkrpad;fSk; jdpf;fykhFk;

10. mkPghf;fs; my;yJ guNkrpad; xU fyky;y.

 

 
A B

u

x x
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vLg;Gf;fspd; Nru;f;if

Nju;r;rp 5.0 : - ca;j;jwp xOq;F Kiwapd; tbtg; gz;Gfspd; topNa

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

Nju;r;rp kl;lk; : -

 nkhopeil thf;fpaq;fisf; FwpaPl ;L thf ;f paq;

fshfTk; FwpaPl;L thf;fpaq;fis nkhop eil rhu;e;j

thf;fpaq;fshfTk; khw;Wthu;.

 cz;ik ml;ltizapd; cjtpAld; xd;wpd; my;yJ

xUNrhb #j;jpuq ;fspd ; ,ay;g pidg; gFg ;gha ;T

nra;thu;.

 cz;ik ml ;ltiziag ; ghtpj ;J thjq ;fspd ;

tha;g;gpidj; njspthf tpsf;Fthu;.

 thjnkhd;wpd; tha;g;G tha;g;gpd;ikiaj; jPu;khdpf;f

cz;ik tpUl;r Kiwapidg; gad;gLj;Jthu;.

 thjnkhd;wpd; tha;g;gpid cz;ik tpUl;r Kiwapd;

%yk; ep&gpg;gu;.

 thjnkhd;wpd; tha;g;gpidj; jPu;khdpf;fTk; Njw;wq;fis

epWtTk; ngWif Kiwapidg; gad;gLj;Jtu;.

ghlNtisfs; : - 100

fw;ww; NgWfs; : -

1. vLg;Gf;fs; gw;wpa mbg;gil vz;zf;fUf;fs; njhlu;ghd

rupahd mwpitg; ngw;Wf; nfhs;thu;.

2. vspa - $l;L vLg;Gf;fspd; ju;f;f ,ay;gpid ,dq;fz;L

nfhs;thu;.

3. ew;#j;jpuq;fis tbtikf;ff; $ba Mw;wiyg; ngWthu;.

4. nkhop thf;fpaq;fisf; FwpaPl;L thf;fpaq;fshfTk; FwpaPl;L

thf;fpaq;fis nkhop thf;fpaq;fshfTk; khw;Wthu;.

5. khwpypfspd; mu;j;jj;Jld; njhlu;Ggl;l tifapy; cz;ikg;

ngWkjpfis tpsq;fpf; nfhs;thu;.

6. ntt;NtW tifahd ep&gz Kiwfspd; ,ay;Gfisf;

xg;gpLthu;.

7. cz;ik ml;ltizapd; Neu;> Neuy; KiwfspD}lhf

thjnkhd;wpd; tha;g;gpid kjpg;gPl;Lf; nfhs;tu;

8. FwpaPl;Lr; #j;jpuq;fs; ju;f;fuPjpahf xd;Wf;nfhd;W rkkhd

Kuzhd jd;ikapid cz;ik ml;ltidapD}lhfj;

jPu;khdpg;gu;.
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 ntt;NtW FwpaPl;Lr; #j;jpu tbtq;fis xg;gPL nra;af;$ba

Mw;wiyg; ngw;Wf; nfhs;thu;.

 gy;NtW epWty; Kiwfis mwpe;J nfhs;thu;.

 thjq;fspd; tha;g;gpid cz;ik ml;ltiz> Neu;> Neuy;

KiwfspD}lhf epu;zapg;ghu;.

 cz;ik tpUl;r Kiwapd; tpjpfisf; fye;JiuahLtu;.

 cz;ik tpUl;r Kiwapd; jpwe;j> %ba Kiwfis mwpe;J

nfhs;thu;.

 vL$w;wpd; topNa Kbtpyp vt;thW ep&gpg;gJ vd;gij

,dq;fz;L nfhs;thu;.

 FwpaPl;Lr; #j;jpunkhd;wpd; ,ay;gpid cz;ik tpUl;r

KiwapD}lhf kjpg;gpl;Lf; nfhs;thu;.

 thjq;fspd; tha;g;gpidj; jPu;khdpg;gjw;F cz;ik tpUl;r

Kiwapd; tpjpfisg; gad;gLj;Jthu;.

 cz;ik tpUl;r Kiwahy; Njw;wq;fis ep&gpg;ghu;.

 vLg;G Ez;fzpjj;Jld; cz;ik tpUl;r Kiwia

kjpg;gpLthu;.

 ngWif Kiwapd; gpujhd ep&gz tpjpfisj; jPu;khdpj;Jf;

nfhs;thu;.

 Njw;wq;fspd; epWty;fspy; cs;s gy;NtW El;gq;fis

kjpg;gpl;Lf; nfhs;thu;.

 Njw;wq;fspd; gad;ghl;il kjpg;gpLthu;.

mwpKfk; :

ghuk;gupa ju;f;ftpaypd; vOr;rpapd; gpd; Kiwahd mbg;gilAld; $ba

Kd;Ndhf;fpa gha;r;ryhf etPd FwpaPl;L msitapay; mwpKfg;gLj;jg;gLfpwJ.

fzpj kw;Wk; FwpaPl;L mbg;gilfspd; nry;thf;fpd; fhuzkhf NkYk; tpupthd

rpe ;jid Kd;itf;fg ;gl ;lJ. ehk; md;whl tho;f ;ifapy; gy;NtW

vz;zf;fUf;fSf;F nghUs; tpsf;fj;jpidf; $Wtjw;F gad;gLj;jg;gLk; nkhop

uPjpahd nrhw;fisg; NghyNt> fzpjKk; cgNahfg;gLfpwJ. vdpDk;> mjw;fhf

NtWtbtpyhd FwpaPLfs; gad;gLj;jg;gLfpd;wd. Nkw;gb khjpupfisj; ju;f;fuPjpahd

fhuzpfSld; njhlu;GgLj;jpf; fhl;Ltjw;F 19k; E}w;whz;bd; Kd;diug; gFjpapy;

tho;e;j fzpjtpay; msitapayhsu;fSf;F KbAkhf ,Ue;jJ. Guhjd

nkf;fhupdpa kw;Wk; ];Nlhf;fpa rpe;jidahsu;fshy; tpUj;jpr; nra;ag;gl;l

cl;fpil> vjpu; cl;fpil> kWg;G> ,izg;G Nghd;w ju;f;fpj;jYld; njhlu;Gila

t hf ;f pa q ;f i s  N[ hu;[ ; g+Ny  (George Boole - England / Ireland 1815-1864) J}a

fzpjj;jpd; JizAld; Kiwahf ,jid Kd;itj;jhu;. ,jd; nghUl;L

iygpdp];l;bd; (Leibinz - Germany - 1646 - 1716) nghJ ju;f;f nkhopahdJ ngupJk;

cjtpahf mike;jJ.
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mjpy; ,Ue;J msitapYk; fzpjj;ijg; Nghd;W kpfTk; tbtikf;fg;gl;l

gz;Gfis ntspg;gLj;Jk;; tifapy; GJg;nghypTg; ngw;wJ. FwpaPl;L msitapaypd;

Muk;gKk; ,JthFk;.

ghltplak; njhlu;ghd topfhl;ly; :

 ca;j;jwp Kiwapd; ,ay;Gfs;

tha;g;ghd ju;f;fr; rpe;jidnahd;wpidf; fl;bnaOg;Gtjw;fhf ca;j;jwp Kiw

mtrpakhfpd;wJ. tha;g;gpidj; Jzptjw;fhf mikf;fg;gl;l ,t;thwhd Kiw

ntspg;gilahf ep&gpf;fj; Njitapy;iy. tbtj;ijNa mjd; tiutpyf;fzkhff;

nfhs;tu;.  ml;ru fzpjk;> Nfj;jpu fzpjk;> njhilf; nfhs;if vd;gd

fzpjg;ghlq;fSk; msitapaYld; ntspg;gilahf ep&gpf;fj; Njitapy;yhj

tbtj;jpy; mwpKfg;gLj;j KbAk;.

ca;j;jwpKiw gpd;tUk; %yfq;fisAk; nfhz;Ls;sd:

 mbg;gilg; gjq;fs;

 tiutpyf;fzq;fs;

 mDkhd tpjpfs;

 gpukhzq;fs;

 Njw;wq;fs;

vspa thf;fpaq;fSk; $l;L thf;fpaq;fSk;

 NkYk; mu;j;jKila gy $Wfshff; gpupf;f Kbahj thf;fpaq;fs; vspa

thf;fpaq;fshFk;.

 mts; nfhOk;Gf;Fr; nrd;whs;

 xspahdJ ePupy; gazpf;Fk; Ntfj;ij tpl mjpfupj;j Ntfj;jpy; tspapy;

gazpf;Fk;.

vspa $w;nwhd;W my;yJ gy vspa $w;Wf;fs; ,izg;Gr; nrhw;fis

gad;gLj;jp cUthf;Fk; NghJ mit Mokhd fUj;Jila $w;Wf;fshf

khWfpd;wd. ,it $l;L thf;fpaq;fshFk;.

,j;jifa thf;fpaq;fspy; gy;NtW tbtq;fs; fhzg;gLfpd;wd.

$l;L thf;fpak; 1   + $l;L thf;fpak; 2

vspa thf;fpak; 1     + vspa thf;fpak; 2

 ju;f;f ,izg;G +

 ju;f;f ,izg;G +

ju;f;f ,izg;G thf;fpak;    + vspa thf;fpak;

vspa thf;fpak;

 

 

 

 

Muk;g epiy

$l;L

thf;fpak;
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vLg;G Ez;fzpjk; mwpKfk;

 vLg;Gf;fspd; ew;#j;jpuq;fs;

vspa thf;fpaq;fSf;F vLg;Gf;fSf;Fg; gjpyhf ew;#j;jpuq;fshf P,  Q,  R

..... Z tiu gad;gLj;jg;gLk;.

P - mts; nfhOk;Gf;Fr; nrd;whs;

Q - xspahdJ ePupy; gazpf;Fk; Ntfj;ij tpl mjpfupj;j Ntfj;jpy; tspapy;

gazpf;Fk;.

 ,izf;Fk; nrhy; mjDld; ,ize;j gy;NtW $l;L thf;fpa

tbtq;fSk; FwpaPLfSk;.

xU nkhop nfhz;Ls;s thf;fpaq;fspd; njhlu;gpid Vw;gLj;Jk; mbg;gil

mk;rkhf ,izf;Fk; nrhw;fisf; Fwpg;gplyhk;. ,it fUj;J NtWghLfs;

mw;w epr;rakhd mu;j;jj;jpy; gad;gLj;jg;gLfpd;wd. vLg;Gf;fspy;

gad;gLj;jg;gLk; Vw;Wf;nfhs;sg;gl;l ,izf;Fk; nrhw;fSk; mjNdhL

njhlu;Gila gy;NtW $l;L thf;fpaq;fs; njhlu;ghd FwpaPl;L tbtk; fPNo

jug;gl;Ls;sJ.

 kWg;G khwpyp ( )

Vjhtnjhd;wpd; kWg;gpidf; fhl;Ltjw;fhf ,J gpuNahfpf;fg;gLk;.

P : fhw;W tPRk;

P : fhw;W tPRtJ ,y;iy

 ,izg;G khwpyp (  ) (,izT khwpyp)

fhyj;ijj; njhlu;GgLj;Jtjw;Fk; vspa ,uz;L my;yJ mjw;F Nkw;gl;l

thf;fpaq;fis xd;Wld; xd;W ,izj;J tUtjw;Fk; ,k;khwpyp gad;gLj;jg;

gLk;.

fhw;W tPRk; vd;gNjhL kuq;fs; tpOk;

P  : fhw;W tPRk;

Q : kuq;fs; tpOk;

(P  Q)

 epge;jid khwpyp ( )

epge;jidj; jd;ikAld; $ba thf;fpankhd;wpd; Kd;diliaAk;

gpd;diliaAk; njhlu;GgLj;jp ,k;khwpyp gad;gLj;jg;gLk;. ,uz;L my;yJ

mjw;F mjpfkhd thf;fpaq;fis epge;jid tbtpy; njhlu;GgLj;Jk;NghJ

Mapd;> vdpd;> vd;gJ> cz;ikahapd;> vDk;> vLNfhspd; Ngupy; Nghd;w

nrhw;fSf;Fg; gjpyhf ,e;epge;jid khwpyp gad;gLj;jg;gLk;.
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mts; caug; gha;tshapd; mts; fPNo tpOths;

P  : mts; caug; gha;jy;

Q : mts; fPNo tpOjy;

(P Q)

 nky;Ywo;T khwpyp (v)

,uz;L my;yJ mjw;F Nkw;gl;l thf;fpaq;fis xd;NwhL xd;W

NtWgLj;Jtjw;fhf xd;wpy; my;yJ xd;Wf;F gjpyhf khw;wPlhf Jizg;

gjq;fisg; gad;gLj;Jk;NghJ cwo;T khwpyp gad;gLj;jg;gLk;.

,q;F fhzg;gLtJ gytPdkhd cwo;T vd;gJ fUj;jhFk;. ,jpy; Fiwe;jJ

xU khw;wPlhtJ cz;ikahFk;. (,jpy; xd;W kl;Lk; cz;ikahFk;.)

c-k;: mts; msitapay; my;yJ fzpjk; fw;ghs;

P  : mts; msitapay; fw;ghs;

Q : mts; fzpjk; fw;ghs;

(P Q)

 ty;Ywo;T (v)

khw;Wf;fspy; ahjhapDk; xd;W khj;jpuk; cz;ikahapd; mJ ty;Ywo;T

vdg;gLk;.

c-k;:  jiytd; my;yJ cg jiytd; Mfpa ,Utupy; xUtu; khj;jpuk;

Kjy; ge;ij mbg;ghu;.

P  : jiytd; Kjy; ge;ij mbg;ghd;

Q : cgjiytd; Kjy; ge;ij mbg;ghd;

(PVQ)

,J tiuapy; ,q;F gad;gLj;jg;gl;lit

 [(PVQ) (PQ)]

 [(P Q)V ( PQ)]

 [(PVQ) ( PV Q)]

 [(PQ)V ( P Q)]

vDk; rpf;fyhd FwpaPLfSf;F ty;Ywo;Tf; fUj;ij cila gy;NtW FwpaPLfs;

xU vOj;jhd   vDk; khwpyp mwpKfg;gLj;jg;gl;Ls;sJ. ,jd;gb Gjpa  P Q

vDk; Kiw ghtidapy; cs;sJ.
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cjhuzk; : mts; Nguhjid> fsdp> U`{D vDk; gy;fiyf;fofq;fspy;

xd;wpy; my;yJ xd;Wf;F khj;jpuk; gjpT nra;ag;gl;L ,Ug;ghs;.

P  : mts; Nguhjid gy;fiyf;fofj;jpy; gjpT nra;ths;

Q : mts; fsdp gy;fiyf;fofj;jpy; gjpT nra;ths;

R : mts; U`_D gy;fiyf;fofj;jpy; gjpT nra;ths;

[PV(QVR)] my;yJ[(PVQ)VR]

 ,ul;il epge;jid khwpyp ( )

,uz;L my;yJ mjw;F mjpfkhd vspa thf;fpaq;fis ,ul;il epge;jid

Ald; njhlu;GgLj;j ,k;khwpyp gad;gLj;jg;gLk;.

Mapd;> MapNd vd;w ,ul;il epge;jid khwpypapid Ntz;b epw;Fk;.

kio nga;jhy; Mapd; MapNd ejp ngUf;nfLf;Fk;

P  : kio nga;Ak;

Q : ejp ngUf;nfLf;Fk;

(P Q)

 milg;Gf;Fwpfs;

,uz;L khwpfs; msitapay; khwpyp xd;Wld; njhlu;GgLj;Jk;NghJ mjw;fhf

milg;Gf;Fwp xd;iwg; gad;gLj;j Ntz;Lk;.

FwpaPl;L nkhopapy; milg;Gf; Fwp %yk; ,lk; ngWtJ gpuNahf nkhopapy;

fhw;Gs;sp> epWj;jy; Fwp Nghd;w ,uz;L epWj;jy; Fwpfs; %yk; Mw;wg;gLk;

gzpahFk;. FwpaPl;Lr; #j;jpuj;ij Njitf;F Vw;g tiuaWg;gjw;fhf

mbg;gilahd milg;Gf;Fwpfs; gad;gLj;jg;gl;Ls;sJ.  ,it xt;nthd;wpdJk;

nraw;ghLfs; xd;wpw;nfhd;W NtWgl;lJ. vdNt ,it nghUj;jkhd Kiwapy;

ghtpg;gJ Kf;fpakhdNj.

rhjhuz milg;Gf;Fwp (P Q)

ngl;b milg;Gf;Fwp [(P Q) (RV P)]

,ul;il milg;Gf;Fwp {[(PQ)(RVQ)](QVP)} (P T)

{[(PQ)(RVQ)] (QVP)}

ngUk;ghyhd NkiyNja E}y;fspy; Fwpj;j Jiwapid tiuaWj;Jf; fhl;Lk;

NghJ toq;fg;gl;l KOr; #j;jpuj;ijAk; rhjhuz milg;Gf;fis khj;jpuk;

nfhz;L tiuaWj;Jf; fhl;l KbAk;.

(((PQ)(RVQ)) (QVP)) (P T)

NkYk; milg;Gf;Fwpfs; ghtpf;fhky; FwpaPLfs; ghtpf;Fk; KiwfSk;

fhzg;gLfpd;wd.
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P  (Q R)

PV  Q

vdpDk; nkhopf;fUj;Jf;fs; mu;j;jKs;sjhf;Ftjw;F fl;lhak; milg;Gf;Fwpfs;

,lg;gly; Ntz;Lk;.

ew;#j;jpuq;fSk; ew;#j;jpuq;fsy;yhjitAk;

ew;#j;jpuq;fs; vd;gJ thf;fpa khwpfisAk; msitapay; khwpfisAk;

milg;Gf;Fwpfs; Mfpatw;iwAk; gad;gLj;jp Well formed formula - (WFF) epak

xOq;Ftpjpfisg; gpd;gw;wp cUthf;fg;gLfpd;w FwpaPl;L thf;fpak;

ew;#j;jpukhFk;. ,it kPz;Lk; mu;j;jKs;s nkhop thf;fpakhf khw;w KbAk;.

,t;thwpy;yhtpbd; mit ew;#j;jpuky;yhjitfshFk;.

tpjp 1 :

thf;fpakhwpfs; ew;#j;jpukhFk;.  ,jd;gb

P

Q

R

S ....   ew;#j;jpukhFk;.

tpjp 2 :

  ew;#j;jpukhapd;   ew;#j;jpukhFk;. vdNt>

P

Q

R

S  vd;git ew;#j;jpukhFk;.

tpjp 3 :

  ck;;   ck; FwpaPl;Lr; #j;jpukhapd;>

1. ( )      ew;#j;jpukhFk;  P Q

2. ( )      ew;#j;jpukhFk;  P Q

3. ( )      ew;#j;jpukhFk;  P Q

4. ew;#j;jpukhFk;  P Q

5. ( )      ew;#j;jpukhFk;  P Q
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Nkw;$wg;gl;l tpjpfSf;F mika jpwe;j tpUl;r Kiwapd; thf;fpankhd;iw

ew;#j;jpukh my;yth vd mwpe;J nfhs;s KbAk;.

c-k;:  {[ (PVQ) R]  ( PVR)

tpjp - 3 [ (PVQ) R]  ( PVR)

tpjp - 3 [ (PVQ) R] ( PVR) tpjp 3

tpjp - 2  (PVQ) R tpjp 2 Ptpjp 2 R tpjp 1

tpjp - 3 (PVQ) R tpjp 1   P tpjp 1

tpjp - 1 P Q tpjp 1

 (PVQ) (RVS)
,J ew;#j;jpuky;y rupahd Kiwapy; milg;Gf;Fwp ghtpf;fg;gltpy;iy

 (P+Q) R
,J ew;#j;jpuky;y ju;f;f khwp rupahdjy;y

 [(AB) C]
,J ew;#j;jpuky;y thf;fpa khwp rupahdjy;y

 [(PQ) R]
,J ew;#j;jpukhFk;

nkhopngau;g ;G

(nkhop thf;fpaq;fs; FwpaPl;bw;Fk; FwpaPl;L thf;fpaq;fs; nkhopf;Fk; khw;WtijNa

,J Fwpf;Fk;)

 nkhopf;$w;W>

kio nga;j;J ejp ngUf;nfLf;Fkhapd; tay;fs; %o;Fk;.

RUf;fj;jpl;lk;

P: kio nga;Ak;

Q: ejp ngUf;nfLf;Fk;

R:  tay;fs; %o;Fk;

FwpaPlhf;fk;

 P Q R   
 xd;wpy; fhw;W tPRk; my;yJ kuq;fs; MLk; Mapd;> kio nga;Ak;

RUf;fj;jpl;lk;

P: fhw;W tPRk;

Q: kuq;fs; MLk;

R:  kio nga;Ak;

FwpaPlhf;fk;

 P Q R   
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vLg;Gr; Nru;khdq;fSk; cz;ik ml;ltiz KiwAk;

jug;gLfpd;w ve;jnthU ju;f;fj;ijAk; thjj;ijAk; mit tha;g;ghdjh>

tha;g;gw;wjh vdj; jPu;khdpg;gjw;F cz;ik ml;ltiz Neu;> Neuy; Kiwiag;

gad;gLj;jyhk;.

cz;ik ml;ltiz Neu;Kiwapd;gb thjj;jpy; cs;s khwpapd;

vz;zpf;ifiaf; nfhz;L khwpapd; cz;ik ml;ltizia epu;zapj;jy;

Ntz;Lk;. gpd;du; Kd;ndLg;G> gpd;ndLg;Gf;fisf; nfhz;L khwpypapd; cz;ik

ml;ltizg; ngWkhdj;ij epu;zapj;jy; Ntz;Lk;.  thjj;jpd; ,Wjpkhwpyp

vy;yhk; cz;ikahf ,Ue;jhy; thjk; tha;g;ghdjhfTk; VjhtJ xd;W

ngha;ahapd; mJ tha;g;gw;wjhfTk; fUjg;gLk;.

cz;ik ml;ltiz Neuy; KiwahdJ> KbTf; $w;wpypUe;J vL$w;Wr;

nrd;W thjq;fspd; tha;g;gpidj; jPu;g;gjhFk;. ,Wjp khwpypiag; ngha;nad

mjid epWTtjw;fhf Vw;fdNtAs;s tpjpfSf;F mika khwpfSf;Fk;

khwpypfSf;Fk; KOikahfg; ngWkhdk; nfhLf;fg;gLk;. Kbtpy; ,Wjp

khwpypiag; ngha;nadf; nfhz;L Vidatw;Wf;F ngWkhdq;fs;

nfhLj;jikahy; VjhtJ xU khwp Kuzhf cz;ikg; ngwkhdj;ijg;

ngWkhapd; my;yJ VjhtJ xU khwpyp tpjpf;F Kuzhd xU ngWkhdj;ijg;

ngWkhapd; ehk; ,Wjp khwpypiag; ngha; vdf; nfhz;lJ jtwhFk;. vdNt

thjk; typjhdJ vd KbT nra;ayhk;.

cz;ik ml;ltiz Kiw

nkhopf; $w;Wf;fisf; FwpaPl;L tbtj;jpw;F khw;wpa gpd;du; mjd; cz;ikj;

jd;ikiaj; jPu;khdpj;Jf; nfhs;s KbAk;.  ,jw;fhf cz;ik ml;ltiz

Kiw mtrpakhFk;. $l;L vLg;Gf;fspd; xt;nthU khwpfSf;F Vw;g> cz;ik

ngha; vd;gjd; mbg;gilapy; fl;bnaOg;gg;gl;l ml;ltizahf cz;ik

ml;ltiz Kiw fUjg;gLfpd;wJ.

khwpfspd; vz;zpf;iff;fhf cz;ik kjpg;gPl;bYs;s epiyf;Fj;J tupirfspd;

vz;zpf;if ,uz;L MFk;. mjd; mbg;gilapy; cz;ik ml;ltiziaf;

fl;bnaOg;g KbAk;.

thjq;fspd; thf;fpa khwpfNs Kjy; cz;ik ml;ltiziag; ngWk;.

,jd; mbg;gilapy; gy;NtW khwpypfspd; cz;ikg; ngWkhdk;

P Q (PQ) (PVQ) (PVQ) (P Q) (P Q)

T T T T F T T

T F F T T F F

F T F T T T F

F F F F F T T
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cz;ik ml;ltiz Neu;Kiw %yk; tha;g;gpidj; Jzpjy;

thjk; 1

gb 1 (P Q) . P / Q

gb 2 {[(P Q)P]} Q

tha;g;ghd thjk;

thjk; 2

gb 1  (PQ)  Q  P

gb 2 {[(PQ) Q ]} P

thjk; tha;g;gw;wJ.

cz;ik ml;ltiz Neuy; Kiw %yk; tha;g;gpidj; Jzpjy;

thjk; 1

gb 1 (PQ)  P  Q

gb 2 (PQ)  P  Q

thjk; tha;g;ghdJ.

P Q {[ (P  Q)  P]}  Q

T T  T T T T T T T

T F  T F F F T T F

F T  F T T F F T T

F F  F T F F F T F

1 3 2 5 4 7 6

P Q {[ (P  Q)  Q]}  P

T T  T T T T T T T

T F  T F F F F T T

F T  F T T F T F F

F F  F T F F F T F

1 3 2 5 4 7 6

{[ (P  Q)  P]}  Q

 T T F T T F F

 7 4 6 2 5 1 3
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thjk; 2

gb 1 (PQ)  Q  P

gb 2 {[(PQ) Q ]} P

thjk; tha;g;gw;wJ.

nkhop thjtbtk; 1

gpajhr my;yJ khu;l;bd; fstpy; njhlu;Gilatu;fs; vdpDk; mtu;fs;

,UtUk; fstpy; njhlu;Ggltpy;iy. MfNt gpajhr fsTld; njhlu;gl;bUe;jhy;

Mapd; MapNd khu;l;bd; fsTld; njhlu;Ggltpy;iy.

RUf;fj;jpl;lk;

P : gpajhr fstpy; njhlu;Gilatd;

Q: khl;bd; fstpy; njhlu;Gilatd;

FwpaPl;lhf;fk;

gb 1 [(PQ)  ~ (PQ)]  (P ~Q)

gb 2 {[(PQ)  ~ (PQ)]}  (P ~Q)

tha;g;gpidj; jPukhdpj;jy;

thjk; tha;g;ghdJ

nkhop thjtbtk; 2

rl;lk; epahakhdjhapd; mq;F Fw;wk; rhl;lg;gl;ltu; Nghd;W rhl;rpashUk;

Fw;wthspahtu;. rl;lk; epahakhdjhapDk; KiwaPl;lhsu;fs; ngha;

$Wgtu;fshapd; gpujpthjpAk; rhl;rpahsUk; Fw;wthspfs; my;yu;.  MfNt

KiwaPl;lhsu;fs; ngha; $Wgtu;fshapd; mg;NghJ rl;lk; epahakhdjhtJld;

mepahakhdjy;y.

{[ (P  Q)  Q]}  P

 F T T T T F F

 6 4 7 2 5 1 3

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

 F T F T T  T F T F  T  F F (i)

(ii) (i)  F  F T (ii)
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RUf;fj;jpl;lk;

P: rl;lk; epahakhdJ

Q: Fw;wk; rhl;lg;gl;ltu;

R: rhl;rpahsu; Fw;wthsp

S: KiwaPl;lhsu; ngha; $Wgtu;.

FwpaPl;lhf;fk;

gb 1 P(QR)  (PS)  (~Q~R) S (~P ~ ~P)

gb 2 {[P (QR)]  [(PS) (~Q~R)]}  [S (~P ~ ~P)]

tha;g;gpidj; jPukhdpj;jy;

thjk; tha;g;gw;wJ

nkhop thjtbtk; 3

jiytUk; cgjiytDk; Mfpa ,UtUs; xUtu; - kl;LNk Kjy; ge;ij

tPRthu;.  mtu;fspy; jiytd; Kjy; ge;ij tPRthuhapd; cgjiytd;

,Wjpg;ge;ij tPRthu;.

RUf;fj;jpl;lk;

P: jiytd; Kjy; ge;ij tPRthu;

Q: cg jiytd; Kjy; ge;ij tPRthu;

R: cg jiytd; ,Wjpg; ge;ij tPRthu;

FwpaPl;lhf;fk;

gb 1 (PQ)  (PR)

gb 2 (PQ)  (PR)

tha;g;gpidj; jPukhdpj;jy;

thjk; tha;g;gw;wJ

FwpaPl;L thjq;fSk; mtw;wpd; kjpg;gPLk;

 #j;jpunkhd;wpidr; rkkhdJ> KuzhdJ rkNdh KuNzh my;yhjit vdj;

jPukhdpj;jy;

(rkdhd FwpaPlhapd; mjid cz;ik ml;ltiz Neu;> Neuy; Kiwfs; %yk;

jPu;khdpf;fyhk;. jug;gl;Ls;s #j;jpuq;fspd; FwpaPlhf;fj;jpw;fhf ,ul;il epge;jid

khwpypiag; gad;gLj;jp mtw;wpd; jd;ikfisj; jPu;khdpf;fyhk;.)

{[ P  (Q  R)]  [(P  S)  ( ~ Q  ~R)]}  [S  (~P  ~ ~P)]

F T   T T T T   F F T T     F     F F F  T F   T F F

{ (P  Q)}  (P  R)

T T F F  T F F
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 ~(PQ) ;(~P~Q)

 (PQ);(~P~Q)

 (P ~Q);(~PQ)

 (PQ) ; [(P~Q) (Q~P)]

FwpaPl;Lr; #j;jpunkhd;wpd; Kuzhd my;yJ rkNdh KuNzh mw;w

jd;ikapidj; jPu;khdpj;jy;

 [Q (PQ)]

 [(PQ)(~P~Q)]

 [(PQ)  (QR)]

 ,izg;G> cwo;T> ty;Ywo;T> epge;jid> ,ul;il epge;jid Mfpa

thf;fpaq;fisg; gad;gLj;jyhk;;.

 cz;ik ml;ltiziag; gpuNahfpf;fhJ ew;#j;jpuq;fspd; cz;ikg;

ngWkhdj;ij mwpjy;

P ngha;nadpd;

[(PQ)  (RS)]

P ngha;nadpd; epge;jid khwpypapd; Kd;dilahd (PQ) ngha; vd;gjdhy;

gpujhd #j;jpuj;jpd; cz;ikg; ngWkhdk; cz;ikahFk;.

,q;F Kf;fpakhd mtrpakhd gbKiw khj;jpuNk Fwpg;gply; Ntz;Lk;.

[P (QR)]   (~P ~R)

P ngha;nadpd;> ~P cz;ikahFk;. ,jdhy; ,e;j epge;jid thf;fpaj;jpd;

(~P ~R) cz;ikahFk;. Mifahy; gpujhd #j;jpuj;jpd; cz;ikg; ngWkhdk;

cz;ikahFk;.

 cz;ik tpUl;rKiw (Truth tree method)

cz;ik ml;ltiziag; Nghd;Nw cz;ik tpUl;r KiwiaAk; vLg;Gf;fsp;d;

Neu;khdq;fspd; FwpaPl;Lr; #j;jpuq;fspd; tha;g;gpidj; jPu;khdpg;gjw;fhf ,jidAk;

gad;gLj;jg;gLfpd;wJ.  xy;yhe;J Njrj;J msitapayhsuhd nthl; tpy;nyk;ngj;

(E.W. Beth - 1908 - 64) vDk; msitapayhsuhy; ,k;Kiw mwpKfk; nra;ag;

gl;Ls;sJ. ,J gFg;gha;T Kiwnahd;wpd; %yk; (Method of analytic tableaux)

mwpKfkhfpaJ. cz;ik ml;ltiz Kiwapd; cz;ikj; jd;ikf;Fg; gjpyhf

cz;ik tpUl;r Kiwf;FwpaPl;bw;F mz;kpj;jthW cz;ik tpUl;rk; Kiw

fhl;lg;gl;Ls;sJ.
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,k;Kiwapd; fPo; ,Utpjpfs; gpd;gw;wg;gLfpd;wJ.

1. tupirahf;fy; tpjp

2. fpisahf;fy; tpjp

ve;jnthU FwpaPl;Lr; #j;jpuKk; khw;Wtopfs; vJTk; ,d;wp xU Kiw

fhl;lf;$ba re;ju;g;gq;fs; ahitAk; tpjpapDs; cl;gLj;jg;gLk;. mt;thwhf

tupirahf;fy; Kiwapd; fPo; ehd;F re;ju;g;gq;fisf; fhl;lyhk;.

1. ,ul;il kWg;gpd;NghJ

~ ~ 



2. ,izg;Gthf;fpak; cz;ikahapd;

()





 epge;jid thf;fpankhd;W ngha;ahapd;

~ ()



~

 cwo;T thf;fpankhd;W ngha;ahapd;

~ ()

~

~

 FwpaPl;Lr; #j;jpunkhd;W cz;ikg;gLj;jf;$ba gy re;ju;g;gq;fs;

fhzf;$bajhapd; mtw;iwf; fpisahf;f tpjpapDs; cs;slf;fyhk;. mt;thW

fpisahf;fy; nra;a Ie;J re;ju;g;gq;fs; fhzf;$bajhapUf;Fk;.

1

2

3 5

4 6
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 cwo;T cz;ikahapd;

()

 

 epge;jid cz;iknadpd;

()

~ 

 ,izg;G ngha;ahapd;

~()

~ ~

 ,ul;il epge;jid cz;iknadpd;

()

 ~

  ~

 ,ul;il epge;jid ngha;nadpd;

~ ()

 ~

~ 

 ty;Ywo;T cz;iknadpd;

()

  ~

~ 

 ty;Ywo;T ngha;nadpd;

~ ()

 ~

 ~

,ul;il epge;jidapd; kWg;G> ty;Ywo;Tf;Fr; rkdhFk;.
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 cz;ik tpUl;rKiwapd; jpwe;j %ba epiyfs;

kunkhd;whdJ jz;L> fpisfisf; nfhz;bUf;Fk;. cz;ik tpUl;r KiwahdJ

jz;bDs; Kuzhd ,uz;L mjhtJ Xu; tpjp khwpapidAk; mNj khwpapd;

kWg;gpidAk; mjd; fpisfspy; nfhz;bUf;Fkhapd; mjhtJ (VjhtJ xU

khwpAk; kiw tbtKk;) Fwpj;j mf;fpis %ba fpisahff; nfhs;sg;gLk;.

%baikf;F (X) milahsk; ,lg;gl;bUf;Fk;. khwhf jpwe;j fpis xU cz;ik

tpUl;rk; ju;f;f uPjpahf Kuz;ghl;Lr; Nrhb xd;wpid mjd; fpisapy;

nfhz;buhjpUf;Fkhapd; mJ jpwe;j fpisahff; nfhs;sg;gLk;.

jpwe;j tpUl;rk;

%ba tpUl;rk;

1.            ~[(PQ)  (QR)] 2.         [(PQ)  ( P~Q)]

~(PQ)
~(QR) (PQ)     ~(PQ)
     P ( P~Q)     ~(P~Q)
   ~Q       P   P
     Q     ~Q ~Q


~P  Q   ~P       Q

 

 rkd;> Kuz; fhzy;

ew;#j;jpuq;fs; xd;whff; fl;bnaOg;gg;gl;l cz;ik tpUl;rkhdJ %bahjhapd;

khj;jpuk; mit KuzhditahFk;. cz;ik tpUl;rkhdJ jpwe;j epiyahapd;

rkdhditahFk;.

[(PQ)  ~ (PQ)]  (PQ)                           [(PQ) ( RS)]  (PR)

[(PQ)  ~ (PQ)] [(PQ) ( RS)]
             (PQ)                                                      (PR)
             (PQ) P
            ~ (PQ) R

        (PQ)
       P            ~P                                                       (RS)
      Q             ~Q

    P            Q

      P            Q     P            Q R      S     R     S

~P     ~Q  ~P      ~Q

1. [(PQ)  (QP)] 2.         [(PQ)  ~( PQ)]

(PQ)
(PQ)      (QP) ~(PQ)

     ~P       Q    ~Q   P                                          P Q

 ~P ~Q  ~P        ~Q

 

   
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 cz;ik tpUl;r Kiwapy; jug;gl;l Nrhbf; FwpaPl;L thf;fpaq;fis ,ul;il

epge;jid khwpypiaf; nfhz;L ,izj;Jg; ngw;w FwpaPl;L tbtj;ij cz;ik

tpUl;r tbtj;jpy; fhl;Lk; NghJ tpUl;rj;jpd; fpisfs; midj;Jk; %lg;gl;bUj;jhy;

mit KuzhditahFk;.

 ,ul;il epge;jid khwpypiaf; nfhz;L ,izj;Jg; ngw;w FwpaPl;L tbtj;ij

gpd; KOtJkhf kWj;J mjid cz;ik tpUl;r Kiwapd; %yk; nra;ifapy;

fhl;Lk; NghJ fpisfs; midj;Jk; %lg;gl;bUe;jhy; mit rkkhditahFk;.

 ,ul;il epge;jidahy; ,izj;Jg; ngw;w FwpaPl;L tbtq;fs; (cld;ghlhdJk;>

kiwahdJk;) cz;ik tpUl;rr; nra;ifapd; NghJ> KbT jpwe;j epiyapypUe;jhy;

mit rkDky;y KuZky;ythFk;.

 mNj rkak; cz;ik tpUl;rj;Jf;fhd ,uz;L Nrhb FwpaPLfSk; mjd; kWg;Gk;

nra;ifapd; NghJ jpwe;j epiyapypUe;jhy; mit guhjPd cz;ikahFk;.

(PQ)  (~ P~Q) (P~ Q) ~ ( PQ)

[(PQ)   (~ P~Q)] [(P~ Q) ~ ( PQ) ]

    (PQ) ~ (PQ) (P~ Q) ~ (P~ Q)

(~ P~Q) ~(~ P~Q) ( PQ) ~ ( PQ)

P P       P        P

Q Q       Q        Q

~ P ~Q ~ P ~Q ~ P ~Q ~ P ~Q

       

%ba tpUl;rk;

Nrhbr; #j;jpuq;fs; Kuzhdit Nrhbr; #j;jpuq;fs; rkkhdit

(PQ)  (~ P~Q) ~(P Q) (~ P~Q)

[(PQ)   (~ P~Q)] [~(P Q) (~ P~Q) ]

(PQ) ~(PQ) (PQ) ~(P~Q)

(~ P~Q) ~(~ P~Q) ~(~ P~Q) (~ P~Q)

P P      P

~ P    Q Q Q   ~ Q

~ P ~ Q ~ P ~ Q         ~ P Q ~ P ~ Q

  

jpwe;j tpUl;rk;

,e;j Nrhbr; #j;jpuq;fs; rkDky;y KuZky;y.
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 ahNjDk; #j;jpuk; xd;wpy; kWg;G cz;ik tpUl;rk; jpwe;J fhzg;gbd; mJ

jpwe;j tpUl;rk;

 ju;f;fq;fspd; tha;g;G my;yJ tha;g;gpd;ikiar; Nrhjpg;gjw;F cz;ik tpUl;rKiw

gad;gLj;jgLfpwJ.

 ju;f;fj;jpw;F cupj;jhdr; RUf;fj;jpl;lj;Jf;F Vw;g FwpaPl;lhf;fk; nra;J cupa

cWg;GfSld; ju;f;fj;jpd; Kbtpd; kWg;ig fpilahf Fwpg;gply;

 cz;ik tpUl;rj;ijf; nfhz;L jug;gl;l #j;jpuq;fspd; $wpaJ $wyh> Kuzh

vdj; jPu;khdpf;f KbAk;.

 jug;gl;l Nrhbf; FwpaPl;L thf;fpaq;fis ,izg;G khwpypiaf; nfhz;L ,izj;J

toik Nghd;W cz;ik tpUl;r tpjpfisf; nfhz;L nra;ifapy; JzpAk;

NghJ tpUl;rj;jpd; fpisfs; midj;Jk; %lg;gl;bUe;jhy; jug;gl;l Nrhbf;

FwpaPLfs; ju;f;fuPjpahf KuzhditahFk;.

 jug;gl;l FwpaPl;L thf;fpaj;ij kWf;Fk; NghJ cz;ik tpUl;rj;Jld; njhlu;Ggl;l

vy;yhf; fpisfSk; %lg;gLkhdhy; mit $wpaJ $wyhFk;.

[(PQ) (~ P~Q)] [(PQ) (PR) ]

    (PQ) [(PQ) (PR) ]

(~ P~Q) (PQ)

         P (PR)

         Q       P

       Q

~P ~Q       ~P

  

KuzhdJ $wpaJ $wy;

tpjpfSf;F Vw;g tpUl;rk; milf;fg;gl;bUg;gNjhL ,izf;fg;gl;Lk; ,Ug;gpd;

ju;f;fk; tha;g;ghdJ. tpUl;rk; jpwe;jpUg;gpd; ju;f;fk; tha;g;gw;wJ.
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c-k; : -

fdlh my;yJ ,yq;if ,Wjpg; Nghl;bf;Fj; jFjpg; ngw;Ws;sJ.

fdlh ,Wjpg; Nghl;bf;Fj; jFjpg; ngwpd; Nflak; mtu;fSf;F cupj;jhFk;.

,jpy; ,yq;if ,Wjpg; Nghl;bf;Fj; jFjpg; ngwpd; Nflak; mtu;fSf;F

cupj;jhFk;.

RUf;fj;jpl;lk;

P : fdlh ,Wjpg; Nghl;bf;Fj; jFjpg; ngWjy;

Q: ,yq;if ,Wjpg; Nghl;bf;Fj; jFjpg; ngWjy;

R: Nflak; fdlhTf;F cupj;jhFk;

S : Nflak; ,yq;iff;F cupj;jhFk;.

FwpaPl;lhf;fk;

(P Q) . (P R) / (Q  S)

(P Q)

(P R)

 (Q  S)

    Q

   S

 P Q

P R P R



thjk; tha;g;gw;wJ.
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c-k; : -

mts; msitapaiyj; njupT nra;tJ mts; fzpjj;ijj; njupT nra;ahtpl;lhy;

khj;jpuNk. mts; fzpjj;ijj; njupT nra;Js;shs;. MfNt mts; msitapaiyj;

njupT nra;ths; vd;gJ ngha; MFk;.

RUf;fj; jpl;lk;

 P : mts; msitapaiyj; njupT nra;ths;

Q : mts; fzpjj;ijj; njupT nra;ths;.

FwpaPl;lhf;fk;

(P ~Q) . Q / ~P

     (P ~Q)

Q

P

~P ~Q

       x  x

thjk; tha;g;ghdJ.

c-k; :-

jiytu; cgjiytu; Mfpa ,Utupy; xUtu; khj;jpuNk Kjypy; JLg;ngLj;jhFtu;.

jiytu; Kjypy; JLg;ngLj;jhbdhu;. MfNt cgjiytu; Kjypy; JLg;ngLf;f

khl;lhu;.

RUf;fj;jpl;lk;

 P : jiytu; Kjypy; JLg;ngLj;jhLthu;

Q : cgjiytu; Kjypy; JLg;ngLj;jhLthu;.

(P Q) . P / Q

(P Q)

    P

    Q

Q P

 x  x

thjk; tha;g;G
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c-k; :-

mtu; Nguhnjdpa> fsdp> U`{Z Mfpa gy;fiyf;fofq;fspd; xd;wpy; khj;jpuk;

gjpT nra;J nfhs;ths;. Mapd; mts; Nguhnjdpa gy;fiyf;fofj;jpy; gjpT

nra;J nfhs;ths; vdpd; fsdp my;yJ U`{Z gy;fiyf;fofj;jpy; gjpT

nra;akhl;lhs;.

RUf;fj;jpl;lk;

 P : mts; Nguhnjdpa gy;fiyf;fofj;jpy; gjpthjy;

Q : mts; fsdp gy;fiyf;fofj;jpy; gjpthjy;

R: mts; U`{Z gy;fiyf;fofj;jpy; gjpthjy;

FwpaPl;lhf;fk;

(P Q  R)  / P  (Q R)

(P Q  R)

       [P  (Q R)]

P

      (Q R)

P Q R

 Q  P  P

 R

Q R

x x

thjk; tha;g;G

ngWif (Dirivation Method)

tpjpfSf;F mikthf tha;g;ghd thjk; xd;W mikfpwJ  vd;gijj; ju;f;f uPjpahf

kjpg;gPL nra;tJ ngWifahFk;. ,J thjj;jpd; vL$w;Wf;fs; Clhf Kbtpid

epWTjyhFk;. ,jd;NghJ thjk; tha;g;ghdjhf mikAkhw;iwg; gbKiwfSf;F

Vw;gf; fhl;lg;gLk;. ngWif Kiwapy; gad;gLj;jg;gLk; epWty; tpjpfs; mDkhd

tpjpfs; vdg;gLk;.
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 kPl;ly; tpjp (kP.tp)

ngWifnahd;wpd; epWtg;gl;l $w;iw mg;ngWifapy; kPsTk; vOjpf; fhl;Ljy;

kPl;ly; tpjpfspd; %yk; ,lk; ngWfpwJ.

 ,ul;il kWg;G tpjp (,.k.tp.)

ahNjDk; ngWifnahd;wpy; xU Kiw epWtYf;Fl;gl;l tpjpnahd;wpid

,UKiw kWj;J kPz;Lk; Xu; tupahf vOjpf;fhl;LtJ ,t;tpjpapD}lhf

,lk; ngWfpd;wJ.

 tpjpj;J tpjpj;jy; tpjp (tp.tp.tp)

epge;jid thf;fpankhd;wpy; Kd;ndLg;gjpy; epWtYf;Fg; gpd;ndLg;ig Vw;f

Ntz;b ,Ug;gJ ,t;tpjpahFk;.

( ) 

 





 kWj;J kWj;jy; tpjp (k.k)

epge;jid thf;fpak; xd;wpy; gpd;ndLg;gpd; kWg;G NtnwhU tpjpahf

fhl;lg;gl;bUg;gpd; Kd;ndLg;gjpid kWg;gpid Kbthff; fhl;lg;gLjy;

,t;tpjpapy; ,lk;ngWfpd;wJ.

 vspikahf;fy; tpjp (v.tp)

ngWifnahd;wpd; ,izg;G thf;fpankhd;W Njit fUjp mjd;

Kd;ndLg;igNah my;yJ gpd;ndLg;igNah my;yJ ,uz;ilANkh NtWgLj;jp

tupahff; fhl;lg;gLjy;. mJ vspikahjy; tpjp vdg;gLk;.

( )   

 ,izg;G tpjp (,.tp)

ngWifnahd;wpy; jdpj;jdpahf epWtYf;F cl;gLj;jg;gl;l ,uz;L tpjpfis

,izj;Jj; jdpj;J NtnwhU tpjpahff; fhl;Ltjw;F ,t;tpjpapd; %yk;

,lkspf;fg;gl;Ls;sJ.
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 $l;ly; tpjp my;yJ Nru;j;jy; tpjp ($.tp.)

ngWifnahd;wpy; epWtYf;F cl;gl;l NtW VNjDnkhU FwpaPl;L thf;fpaj;ij

tUtpj;J cwo;T vLg;ghff; fhl;Ljy; ,t;tpjpahFk;.

( )   

 kWj;J tpjpj;jy; tpjp (k.tp.tp.)

ngWifnahd;wpy; cwo;ntLg;nghd;wpid vL$w;Wf;fspy; xd;wpd; kWg;gpid

gpwpnjhU tupahff; fhl;lg;gl;bUj;jy;. kw;iwa $w;wpid NtnwhU topahf

my;yJ Kbthff; $l;Ltjw;F ,t;tpjpapy; ngWif xd;wpd; Xu; tupirapy;

fhl;lg;gl;Lk; cwo;T thf;fpak; xd;wpy; ahNjDk; Xu; $w;iw kWf;fg;gLkplj;J

vQ;rpa $w;wpid tupahf Kbthfg; ngwf; $ba tha;g;G cz;L.

(

 tpjpj;J kWj;jy; tpjp (tp.k.tp)

ty;Ywo;T thf;fpankhd;wpy; cs;s $w;Wf;fspy; xd;W Vw;Wf;nfhs;sg;gLkplj;J

vQ;rpa $w;W epuhfupf;fg;gLk;.

 epge;jid epge;jid ,Ughy; epge;jid tpjp (ep.ep.,.ep)

Kw;$w;Wk; gpw;$w;Wk; xd;Wf;nfhd;W njhlu;G ,il cl;fpil thf;fpaq;fs;

,uz;L ngWifnahd;wpy; tupapy; fhl;lg;gl;bUg;gpd;> mt;Tl;fpil thf;fpaq;fis

,izj;J ,Ughy; epge;jidahf fhl;Ltjw;F ,t;tpjpapd; fPo; ,lKz;L.

( )

( ) ( )

 

   



  

 ,Ughy; epge;jid epge;jid tpjp (,.ep.ep.tp)

ahNjDk; ngWifnahd;wpy; ,Ughy; epge;jid thf;fpak; xd;W Xu; tupahf

,lk;ngWkplj;J mjDld; njhlu;Gila cl;fpil thf;fpaq;fs; Njitf;F

Vw;g ntt;Ntwhd tupfspy; vOjpf;fhl;Ljy; ,t;tpjpapd; ,aYik MFk;.

( ) ( )       my;yJ ( ) ( )     

ngWif Kiwfs;

1.  Neu;g; ngWif Kiw

2.  Neuy; ngWif Kiw

3.  epge;jidg; ngWif Kiw

my;yJ

my;yJ



61

 Neu;g; ngWif Kiw

thjj;jpd; Kbtpid gpwpnjhU tupahf Neubahf epWtpf; fhl;Ljy; Neu;g;ngWif

Kiw MFk;.

1. fhl;Lf.  

-

-

-



 Neuy; ngWif Kiw

ngWifnahd;wpy; kWg;nghd;wpidf; fl;bnaOg;GtjD}lhf Kbtpid

epWtpf; fhl;LtJ Neuy; ngWifahFk;. ve;jnthU tha;g;ghd thjj;jpw;Fk;

,J nghUe;Jk;.  Neuy; ngWifapy; kWg;G vLg;nghd;W fl;bnaOg;gg;gLk;

Kiwfs; ,uz;L tUkhW>

1. fhl;Lf. ~  2. fhl;Lf. ~ 

- -

- 

 my;yJ ~

 epge;jidg; ngWif Kiw

epge;jidg; ngWifahdJ KbT epge;jid vLg;ghff; fhzg;gLkplj;J khj;jpuNk

gad;gLj;jg;gLk;. ngWifapd; ,uz;lhtJ tupahdJ Kbtpd; Kd;dilia

Cfpj;Jg; gpd;dilit Kbthfg; ngWjy; ,q;F ,lk;ngwk;.

1. fhl;Lf.



-

-



Jizg; ngWif Kiw

gpujhd ngWifia Kbg;gjw;F mDruidahf mjDs; ,lk; ngWk; xU

ngWifNa Jizg;ngWif vdg;gLk;. mjhtJ thjj;ij epWTtjw;F vL$w;WfSk;

mDkhdq;fSk; Nghjhj NghJ Nehf;fj;jpid milAk; nghUl;Lj; Njitf;F Vw;g

NtnwhU Jiziag; ngw Ntz;btUk;. mJ Jizg; ngWif MFk;.  gpujhd

ngWifnahd;wpd; %yNk cUthf;fg;gl;Ls;s fpis ngWifahf ,jidf; fUjyhk;.

tpjpnahd;whf epWtpf; fhl;lg;gLk; tupapidj; jtpu Vida ve;jnthU tupiaAk;

gpujhd ngWiff;fhfg; gad;gLj;j KbahJ. Njitf;F Vw;gg; gpujhd ngWifapDs;

Jizg;ngWiffis mikj;Jf; nfhs;s KbAk;.
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(PQ) . (P~Q)  (PR)

1.fhl;Lf (PR)

2. P (ep.ng.v)

3. (PQ) (v.$.1)

4. Q (3,2 tp.tp) ,t;thW vOjpdhYk; gpio ,y;iy (2,3 tp.tp)

5. (P~Q) (v.$.2)

6. ~Q (5,2 k.k)

7. fhl;Lf   R

8. ~R (Ne. ng. v)

9. Q (4 kP.tp)

10. ~Q (4 kP.tp)

Njw;wq;fs;

Njw;wk; vd;gJ #dpa vL$w;Wf;fSld; $ba tha;g;ghd thjk; xd;wpw;fhd KbthFk;.

,J ca;j;jwp Kiwapd; gb cz;ikahd my;yJ Vw;fg;glf; $ba thf;fpaNk

Njw;wk; vdg;gLk;. Mf> Njw;wk; xd;Wf;F vL$w;Wf;fs; ,y;iy. KbT $w;W

kl;LNk fhzg;gLk;.

[(PQ)  (Q  P)]

1. fhl;Lf [(PQ)  (Q  P)]

2. fhl;Lf       [(PQ)  (Q P)] (,.ep.ep.tp 1)

3.  (PQ) (ep.ng. v)

4.  Q (v.tp 3)

5.  P (v.tp 3)

6.  (QP) (,.tp 4>5)

7. fhl;Lf [(QP)(PQ)] (,.ep.ep.tp 1)

8.  (QP) (ep.ng. v)

9.  Q (v.tp 8)

10.  P (v.tp 8)

11.  (PQ) (,.tp 9>10)

12' [(PQ) (QP)] (ep.ep.,.ep.tp 1>7)
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[P (PQ)]  Q

1. fhl;Lf [P (PQ)]  Q

2. [P (PQ)] (ep.ng. v)

3. fhl;Lf  (P  Q)

4.   P (ep.ng. v)

5.   [P (PQ)] (,.ep.ep.tp 2)

6.   (PQ) (tp.tp 4>5)

7.   Q (tp.tp 4>6)

8.   [(PQ)P] (,.ep.ep.tp. 2)

9.   P (tp.tp 8>3)

10.   Q (tp.tp 3>9)

fw;ww; kjpg;gPL - Rafw;wy;

 thjq;fis mikj;jy;> kw;Wk; mtw;wpd; ju;f;fuPjpahd njhlu;Gfisg; guprPypj;jy;

njhlu;ghd tpsf;fj;ij toq;Fjy; ,jd; %yk; vjpu;ghu;f;fg;gLfpwJ.

 gjq;fis Ntwhf;fp nfhs;tjw;Fk;> mjd;%yk; rpf;fyhd thf;fpaq;fis

cUthf;fpf; nfhs;tJ njhlu;gpy; tpsf;fkspf;Ff.

 gy;NtW ju;f;fq;fspd; epWty; tpjpKiwfis mbg;gilahff; nfhz;L

thjq;fspd; tha;g;G tha;g;gpd;ikia jPu;khdpg;gjw;F tha;g;gspj;J kjpg;gpLf.

 gy;NtW ngWif khjpupfisf; nfhz;L tpdTf. rupahd tupir> Fiwe;jsT

gbKiwfs; %yk; ngWif xd;iw ntw;wpfukhfTk;> ju;f;fuPjpahfTk; epWtpf;

nfhs;s ,aYk; vd;gij khztu;fSf;Ff; njspTgLj;Jf. nraw;ghnlhd;wpd;

%yk; mjid kjpg;gPL nra;f.

 nraw;ghl;bd; ,Wjpapy; cupa jiyg;gpid mbg;gilahff; nfhz;L xg;gil

xd;iw toq;Ff.

 ew;#j;jpunkhd;wpd; ,ay;gpid cjhuzk; je;J tpsf;Ff.

Neu;> Neuy; Kiwfspd; tiuaiwfs; kw;Wk; gytPdq;fisf; fye;JiuahLf.

  ,r;#j;jpuj;jpw;Fr; rkdhd> vjpu;kiwahd ju;f;ff; $w;Wf;fis

cUthf;fp> cz;ik ml;ltiz Kiwiag; gadgLj;jp epWTf.

  vd;gJ ngha;nadpd; cupa khwpypfspd; ngWkhdj;ij

cz;ik ml;ltiz %yk; ngWf.

 P cz;ik vdpd;  vd;gjd; cz;ik ngWkhdk; vd;d?

cz;ik ml;ltiziag; gad;gLj;jhJ Kbit ngw;w tpjj;ij RUf;fkhf

Fwpg;gpLf.

 gy;NtW epWty; Kiwf@lhf thjq;fspd; ,ay;igg; guprPyid nra;f.

 cz;ik tpUl;r KiwapD}lhf thjq;fspd; tha;g;gpid Jzptjw;F

khztu;fis toq;Ff.

 tha;g;ghd thjq;fis fl;bnaOg;gp ngWifKiw %yk; jPu;T fhz;gjw;F

khztu;fis <LgLj;Jf.

 Njw;wq;fs; rpytw;iwg; ngWif Kiwiag; gad;gLj;jpj; jPu;g;gjw;F

khztu;fis <LgLj;Jf.
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i. ((PQ) V (Q))

ii. ((P Q) V(~PV~Q))

iii. (P(QP)) (Q(PQ))

iv. (P~Q)~(P Q)

v. (P ~Q)~(PQ)

vi. (P (QVR))((P Q)V(P R))

vii. (PV(Q R))((PVQ)  (PVR))

viii. ((P Q)V(P ~Q))P

ix. ((~PVQ)  (~PV~Q))~P
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tpQ;Qhdj;jpd; ,ay;Gk; tiffSk;

Nju;r;rp 10.0 : - tpQ;Qhdj;jpd; tuyhw;Wld; njhlu;Ggl;l tifapy; tpkHrd
rpe;jidapD}lhf tpQ;Qhd Kiwapidf; fl;bnaOg;Gthu;.

Nju;r;rp kl;lk; : -

 tpQ;Qhdk; vDk; vz;zf;fUit tiutpyf;fzg;

gLj;Jthu;.

 tpQ;Qhd Kiwapid cUthf;Ffpd;wNghJ tpQ;Qhdj;jpd;

jd;ik> mjd; gy;NtW tifg;gLj;JjiyAk; gpuNahfpj;Jf;

nfhs;thu;.

ghlNtisfs; :- 20

fw;ww;NgWfs; : -

 tpQ;Qhdj;jpd; tuyhw;W uPjpahd tsu;r;rpg; Nghf;if

tuyhw;W uPjpahd fhyg;gFjpfspD}lhff; Fwpj;Jf; fhl;Lthu;.

 tpQ;Qhdj;jpw;fhd gy;NtW gFg;gha;Tfs; Fwpj;Jj; jfty;

Nrfupg;ghu;.

 tpQ;Qhd tiffis NtWgLj;Jthu;.

 tpQ;Qhd tiffSf;fpilNa fhzg;gLk; mbg;gilg;

gz;Gfis tpgupg;ghu;.

 tpQ;Qhdq;fSf;F ,ilapyhd njhlu;Gfis tpsf;Fthu;.

 tpQ;Qhdq;fspd; xd;wpizit kjpg;gpLthu;.

mwpKfk; :-

gFj;jwpT my;yJ gFj;jwpitAk; kw;Wk; Gyf;fhl;rpiaAk; mbg;gilahff;

nfhz;lJ tpQ;QhdkhFk;. tpQ;Qhdj;ij NtW ghlq;fspy; ,Ue;J NtWgLj;jpf;

nfhs;tjw;fhd gy;Ntwhd mbg;gilfs; cUthf;fg;gl;Ls;sd. nghg;gupd;

ngha;g;gpj;jw; Nfhl;ghL mtw;wpd; xU gpujhd epajpahFk;.

ghltplaq;fis tpsq;fpf; nfhs;tjw;fhd topfhl;ly; :

1 . tpQ;Qhdj;jpd; tuyhw;W uPjpahd tsu;r;rp

INuhg;ghtpy; kj;jpa fhyk; KbtilAk; NghJ ,uz;L tifahd mwpT

ghuk;gupaq;fs; Njhd;wpd.

1. Gyikrhu; mwpT (Gyikthjpfs;)

2. iftpidrhu; mwpT (iftpidahsu;fs;)

,t;tpU JiwapdUk; jdpj;jdpahfr; nraw;gLk;NghJ tpQ;Qhdk; tsu;r;rpailahJ>

vdTk; ,U JiwfSk; xd;whfr; Nru;f;fg;gly; Ntz;Lk; vdg; gpuhd;]p]; Ngfd;

njuptpj;jhu;. ,jw;F ,zq;f Gyikthjpfspd; nraw;ghL rpye;jpf;Fk;

iftpidahsu;fspd; nraw;ghL vWk;GfSf;Fk; ctkhdg;gLj;jp ,aw;ifia

Kiwahf fw;gtu; xUtu; Njdpiag; Nghd;W KiwahfTk; xOq;fike;Jk;

nraw;gl Ntz;Lk; vdf; Fwpg;gpLfpd;whu;.

Nkw;gb mwpT kpfr; rpwg;ghfTk; gaDs;s tifapYk; tbtikf;Fk; gzpahdJ

fypypNah fypypapdhy; Muk;gpf;fg;gl;lJ.
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tpQ;Qhdk; vDk; vz;zf;fUtpw;fhd tiutpyf;fzk;

 gFj;jwpT kw;Wk; Gyf;fhl;rpia mbg;gilahf my;yJ gFj;jwpit khj;jpuk;

mbg;gilahff; nfhz;ljhFk;.

 fypypNah kw;Wk; gpuhd;]p]; Ngfd; Nghd;wtu;fs; mwpKfg;gLj;jpa Kiwapay;fis

mbg;gilahff; nfhz;l mwpthFk;.

 tpQ;Qhdk;> tpQ;Qhd KiwfspD}lhff; fl;bnaOg;ggl;l xU Jiw

 tpQ;Qhdk; vd;gJ mDgtg; gupNrhjidfspD}lhf cWjpg;gLj;jf;$ba Jiw

 tpQ;Qhdk; vd;gJ mDgtr; NrhjidfspD}lhfg; ngha;g;gpf;ff; $ba mwpNt.

(nghg;gu;)

  tpQ;Qhdj;jpd; ,ay;Gk; mjd; NtWghLk;

tpQ;Qhdk; vd;gJ mDgt uPjpahd Nrhjidfs; %yk; ngha;g;gpf;f

$batw;wpw;F ,lk; nfhLf;ff; $ba JiwfNs tpQ;Qhdk; - (fhs; nghg;gu;

fUj;J (1902 - 1994).

c-k;: ,aw;if tpQ;QhdKk; r%f tpQ;QhdKk; ,f;fUj;jpNy tpQ;QhdkhFk;

mt;thW ngha;g;gpf;f Kbahjit tpQ;Qhdk; my;yhjitahFk;.

c-k;: epak tpQ;Qhdk;> mofpay; tpQ;Qhdk;

 xU tpQ;Qhd vz;zf;fUtpd; gz;Gfs; (nghg;gupd; epajpf;F mika)

 1. njspthfTk; re;Njfkw;w trdq;fshYk; epr;rag;gLj;jf; $ba trdq;fshYk;

vz;zf;fUf;fshYk; Kd;itf;fg;gly; Ntz;Lk;.

 2. Gyf;fhl;rpapid mbg;gilahff; nfhz;l Ma;Tf;F cl;gLj;jf;$bajhf ,Uj;jy;.

 3. VjhtnjhU gupNrhjid %yk; ngha;g;gpg;gjw;F ,lkspf;ff;$bajhf ,Uj;jy;

mtrpak;.

,jd;gb tpQ;Qhd Kiwf;F mDgtk; mtrpakhapDk; mJNghJkhdjy;y.

ngha;g;gpf;fg;glf;$ba jd;ik vd;gJ VjhtJ nfhs;ifnahd;Wld; njhlu;Gila>

Kuz;glf;$ba re;ju;g;gk; xd;wpidj; ju;f;f uPjpahf ,lk; ngWtjw;F tha;g;gspg;gJ

mtrpakhFk;.

 nghg;gupd; fUj;Jg;gb ngha;g;gpf;fg;gl;l nfhs;iffSld; ngha;g;gpf;fg;glf;$ba

nfhs;iffSk; tpQ;QhdkhFk;.

c-k;: ngha;g;gpf;fg;gl;l thjk; - GNsh[p];Nlhd; nfhs;if>

ngha;g;gpf;fg;glf; $ba thjq;fshf xf;rp[d; nfhs;if GtpaPu;g;Gf;

nfhs;if> rhu;g;Gf; nfhs;if

 nghg;gupd; nfhs;ifapd;gb tpQ;Qhdky;yhjit J}a fzpjk;> msitapay;>

fzpjk;.

nghg;gupd; nfhs;ifapd;gb tpQ;Qhdky;yhjit

 ngsjPf mjPjf; fUj;J - flTs; cyifg; gilj;jtd;

 gFg;gha;T Kiwf;fUj;J - Iq;Nfhzp Ie;J gf;fq;fis cila js cUtk;

 Nrhjplk;> fle;j epiy cstpay;> rkak;> gprhR> eldk;

 ngWkhdf; $w;W - me;jg; ghly; ,dpikahdJ
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nghg;gupd; fUj;Jg;gb tpQ;Qhdky;yhj r%f tpQ;Qhdq;fs;

 khf;]p]k;

 gpnuha;bd; csg; gFg;gha;T

 elj;ij thjk;

 gpuNahf thjk;

tpQ;QhdkhdJ mbg;gil thjnkhd;iwf; fUj;jpw; nfhz;L fl;bnaOg;gg;gLfpwJ.

cstpay; tpQ;Qhdk;> murpay; tpQ;Qhdk; Mfpatw;Ws; fl;bnaOg;gg; gl;l

Mokhd thjnkd khf;]p]k;> Gnuha;bd; csg; gFg;gha;T thjk; vd;gd

Kd;itf;ff; $bajhf ,Uf;fpd;wJ. vdpDk; mDgtk; my;yhj> vz;zf;fU

njsptpd;ik> cz;ikg;gLj;jg;gl Kbahjit (nka;g;gpf;fKbahj) nghg;gupd;

mstPl;bw;F mika tpQ;Qhdky;yhjit vdg; nghg;gu; thjpLfpwhu;.

tpQ;Qhdq;fSf;fpilapyhd NtWghL

mDgt tpQ;QhdKk; mDgtkpy;yh tpQ;QhdKk;

mDgt tpQ;QhdkhdJ> mwpitAk;> Gyfhl;rpapidAk; mbg;gilahff; nfhz;lJ.

,aw;if tpQ;QhdKk; r%f tpQ;QhdKk; ,jpy; cs;slf;fg;gLfpwJ.

(m) ,aw;if tpQ;Qhd r%f tpQ;Qhdq;fSf;fpilapy; mbg;gil

NtWghLfSf;Fg; gy;NtW fhuzq;fs; cs;sd:

Ma;T tplak;:

capuw;w Njhw;wg;ghLfs; nfhz;l tplaq;fisg; ngsjPf tpQ;Qhdq;fSk;

capUs;s Njhw;wg;ghLfs; nfhz;l tplaq;fSk; (capupay; tpQ;Qhdq;fSk;)

,aw;if tpQ;Qhdq;fshFk;:

c-k;: ngsjPfk;> ,urhadk;> capupay;

(tpyq;fpay; tpQ;Qhdk;> jhtutpay; tpQ;Qhdk;> Ez;Zapupay;)

kdpj r%fj;jpd; elj;ij gw;wpa Ma;Tfisf; nfhz;lit r%f tpQ;Qhdq;

fshFk;.

c-k;: nghUspay;> murpay;

gad;gLj;Jk; Nrhjid Kiwapd;gb

,aw;if tpQ;Qhdj;jpd; mbg;gilahf miktJ gupNrhjid (fl;Lg;ghl;Lg;

gupNrhjid) gad;gLj;JtNjhL> r%f tpQ;Qhdq;fspy; mtjhdk; gad;gLj;jg;gLfpwJ.

tpsf;fq;fspd; jd;ik

fhuzk; njspTgLj;jg;glf;$bait ,aw;if tpQ;QhdkhfTk; r%f  epfo;TfSf;F

tpsf;fk; toq;Ftjpy; fbdk; vd;gjhy; r%f tpQ;Qhdpfs; tpsf;fq;fspd; %yk;

njspTgLj;Jtu;.

vjpu;T $wiy Kd;itf;Fk; jpwd;

,aw;if tpQ;Qhdf; Nfhl;ghLfs; fzpjuPjpahd / ca;j;jwpT uPjpahf Clhf

vjpu;T$wiy Kd;itf;f KbAkhapDk; ca;j;jwp Kiwg;gb njhiytpYs;s r%f

tpQ;Qhdq;fspd; vjpu;T$wiy Kd;itg;gJ fbdkhf cs;sJ.
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KbTfspd; jd;ik

,aw;if tpQ;Qhdj; juTfSk; KbTfSk; Gwtaj; jd;ik ngWtNjhL r%f

tpQ;Qhdj;jpd; KbTfspy; Gwtaj; jd;ik Nfs;tpf;FwpahFk;. vdpDk; Nkw;$wg;gl;l

NtWghLfs; vg;NghJk; mu;j;jKilajy;y vd;w thjq;fs; cs;sd.

1. ,aw;if r%f tpQ;Qhdk; Mfpa ,U gpuptpYk; cs;slq;Fk;.

cstpay;> Gtpapay;> khdpl tpQ;Qhdk; Mfpa ghlq;fs; ,aw;if tpQ;Qhdq;fs;

kw;Wk; r%f tpQ;Qhdq;fspd; ,yl;rzq;fisAk; nfhz;bUf;Fk;.

2. ghuk;gupa ghFghl;bd; gb ,aw;if tpQ;Qhdk; fbd tpQ;QhdkhfTk; r%f

tpQ;Qhdk; ,yF tpQ;QhdkhfTk; tifg;gLj;jg;gl;Ls;sJ. ,J jw;fhy

tpQ;Qhdq;fSf;Fg; nghUj;jg;ghlhdjh vd;gJ gw;wpa gpur;rpidfSk; vOfpd;wd.

3. gpuNahf tpQ;Qhd Nehf;fpy; ghu;f;Fk;NghJ ,aw;if tpQ;QhdKk; r%f

tpQ;Qhdj;jpdJk; NtWghlhdJ mu;j;jKilajy;y.

4. tpQ;Qhd Kiwnadf; nfhs;sf;$ba epue;jukhd vJTk; ,y;iynad;w thjk;

(m) J}a tpQ;Qhdk; gpuNahf tpQ;Qhdq;fSf;fpilapyhd NtWghL

cyfk; gw;wpa mwpitg; ngw;Wf; nfhs;tjd; mbg;gilapy; my;yJ cyifg;

gw;wpa tpsf;fj;ijg; ngw;Wf; nfhs;tjid Nehf;fpd; mbg;gilapy; fl;bnaOg;gg;gl;l

tpQ;Qhdk; J}a tpQ;QhdkhFk;.

c-k;:  ,aw;if tpQ;QhdKk; r%f tpQ;QhdKk;

J}a tpQ;Qhdj;jpd; %yk; ngw;w mwpit kdpj Njitf;fhfr; nrad;Kiwapy;

gad;ngwf;$ba ghlq;fs; gpuNahf tpQ;QhdkhFk;.

c-k;: nghwpapay; iftpid> fzpdp tpQ;Qhdk; njhlu;ghly; njhopDl;gk;>

jfty; njhopDl;gk;> rj;jpu rpfpr;ir itj;jpa tpQ;Qhdk; vd;gd

tpQ;QhdpAk; iftpidahsUf;Fkpilapyhd NtWghL

J}a tpQ;Qhdj;jpd; %yk; ngw;w mwpitg; gpuNahfpj;J VjhtnjhU (Gj;jhf;fk;)

cw;gj;jpapy; <LgLgtu; tpQ;Qhdp vdTk; J}a mwpitg; ngwhky; mDgtj;jpd;

%yk; Vjhtnjhd;iw epu;khzpg;gtu; iftpidahsu; vdTk; mwpKfg;gLj;jg;gLk;.

tpQ;Qhdp :- rj;jpu rpfpr;ir itj;jpau;> njhopDl;gg; nghwpapayhsu;

iftpidahsu; :-  Mil ijg;gtu;> ghjzpfisj; jpUj;Jgtu;> jr;rd;

fz;Lgpbj;jYk; GjpJ GidjYk;

fz;Lgpbj;jy; vd;gJ cyfpy; Vw;fdNt cs;snjhd;iwj; Njbg;ngWtNjhL>

GjpJ Gidjy; vd;gJ Gjpjhf xd;iw cyfpy; cUthf;Fjy;.

cjhuzk;:

mnyf;]hz;lu; gpskpq; ngd;rpypdpidf; fz;Lgpbj;jy;> neg;bA+d; fpufj;ijf;

fz;Lgpbj;jy;> D.N.A. Clhf kuGupik njhliuf; fz;Lgpbj;jy;> GNshup cl;gl

tpQ;Qhdpfspd; FOtpdu; ngdprpypd; vDk; kUe;ij fz;Lgpbj;jik. vupf; gu;kp

cl;gl;l tpQ;Qhdpfspd; FOtpduhy; mZ Fz;Lbidj; jahupj;jik.
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 J}a tpQ;Qhdj;jpd; tsu;r;rp gpuNahf tpQ;Qhdj;jpd; tsu;r;rpiaAk; gpuNahf

tpQ;Qhdj;jpd; tsu;r;rp J}a tpQ;Qhdj;jpd; tsu;r;rpiaAk; ghjpf;Fk; Kiw

c-k;: tpQ;Qhdj;jpd; tsu;r;rpAk; njhopEl;g iftpidahsu;fs; Kiwfspd;

tsu;r;rpAk;

 gpuNahf tpQ;Qhdpfspd; tpUj;jpahdJ> rl;luPjpahd> tpOkpak; rhu;e;j> khw;W

#oy;rhu; gpur;rpidfis Vw;gLj;Jk; tpjk; mtw;wpd; nraw;ghLfspd; kPJ

fl;Lg;ghLfis tpjpj;jiyj; jPu;khdpj;jy;.

c-k;: gupNrhjidf; Foha;f; Foe;ij

kugZj; jpUl;L

FNshdpq; Kiw> jfty; njhlu;ghly; njhopEl;g Kiw vd;gd

 J}a tpQ;Qhd gpuNahf tpQ;Qhdpfspd; gpupT ,d;W tpQ;QhdpfSf;Fg;

nghUj;jkpd;ik

J}a tpQ;Qhdj;ijg; Nghd;Nw gpuNahf tpQ;Qhd ,yl;rzq;fisf; nfhz;l

xd;wpizf;fg;gl;lnjhU ghlkhfj; Njhd;Wk;

c-k;: itj;jpa tpQ;Qhdk;> nghwpapay; tpQ;Qhdk;> gpwg;Gupik tpQ;Qhdk;

,t;tpQ;Qhd Kiwfs; mwpT kw;Wk; khdpl nraw;ghLfSld; xd;wpizf;fg;

gl;Ls;sikahy; ,tw;wpf;fpilapy; ghupa tpj;jpahrq;fisf; fhz KbahJs;sJ.

mDgtk; rhuhj tpQ;Qhdq;fs; (epak tpQ;Qhdq;fs;)

,t;tif tpQ;Qhdq;fs; gFj;jwptpd; mbg;gilapy; khj;jpuk; mwpitf;

fl;bnaOg;Gk;

c-k;:  J}a fzpjk;> msitapay;

 fzpjk; mDgtk; rhuhj tpQ;Qhdky;yhtpbDk; mDgt tpQ;Qhdpfspd; tsu;r;rpf;F

Kd;Ndw;wj;jpw;F toNfhYk;

c-k;: nrt;tha;f;fpufj;jpd; xOf;fpd; cUtikg;igg; gw;wp Muha;jy;

neg;bA+d; Nfhisf; fz;L gpbg;gjw;Ff; Nfhs;fspd; Rw;Wg;ghijapd;

vjpu;T $wyhdJ fzpjf; fzpg;gPLfspd; nraw;ghL.

 vdpDk; ngha;g;gpf;f Kbahjit tpQ;Qhdky;y - nghg;gupd; fUj;Jg;gb

ngWkhd tpQ;Qhdq;fs;

 Fwpj;j xU r%fj;jpd; Vw;Gf;fs;> kuGfs;> tof;fhWfs; kPJ kjpg;gPL nra;ag;gLk;>

kw;Wk; jPu;g;GfSf;F Kw;gLk; tpQ;Qhdk; ngWkhd tpQ;QhdkhFk;.

c-k;:  xOf;ftpay;> mofpay;

 xOf;f tpOkpaq;fs; kdpj elj;ijfis mstPl;Lf;F cl;gLj;Jk; (gof;f

tof;fq;fs;> tif $wy;;> cupikfs;> ed;ik jPik Nghd;w vz;zf;fUf;fs;)

 gof;f tof;fq;fs; gw;wpa fUj;Jfs;

 mofpay; tpQ;Qhdk;> moF> urid> tbT Mfpa vz;zf;fUf;fis mstPL

nra;Ak;
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 ,t;tpQ;Qhdq;fs; Mj;kPf ,yl;rzq;fis mbg;gilahff; nfhz;lJ

 ,jd;gb ngWkhd tpQ;Qhdq;fs; tpQ;Qhdq;fs; my;yntd fUj;jpw; nfhs;tu;.

10.4 elj;ij tpQ;Qhdk;

,aw;if r%f tpQ;Qhdq;fSf;F ,ilapy; / ,ileLtpy; cs;s tpQ;QhdkhFk;.

,jpy; kdpjd; kw;Wk; capupdq;fspd; gy;NtWtifahd elj;ij khjpupfis

tpsf;ff;$baJ.

c-k;: khdpltpaYk; capupay; tpQ;QhdKk;

cstpay;> fy;tp cstpay;  - cs;shu;e;j tplaq;fisAk; tpyq;fpay;

capupdq;fspd; tpN\l capupay; elj;ijAk; tpsf;Fk;.

Nghyp tpQ;Qhdq;fs;

tpQ;Qhdk; vdf;fhl;l Kaw;rpf;Fk; Mdhy; tpQ;Qhdk; my;yhj fiyfs;

Nga;f;$j;J> rk;gpujhaq;fs; Nrhjplk;> ifNuif rh];jpuk;

fw;ww; fw;gpj;jy; nraw;ghL

(1)  FOr; nraw;ghL

gpujhd jiyg;gpy; tpQ;Qhdj;jpd; tifaPl;bYs;s ghlq;fis mwpe;j

nfhs;tNjhL> mg;ghlq;fs; njhlu;ghd khztu;fspilNaAs;s mwpitg;

guPl;rpj;Jg; ghu;g;gNj ,r;nraw;ghl;bd; %yk; vjpu;ghu;f;fg;gLfpwJ. ,J FOr;

nraw;ghnlhd;whFk;.

1tJ FO - ,aw;if tpQ;Qhdk;

2tJ FO - r%f tpQ;Qhdk;

3tJ FO - gpuNahf tpQ;Qhdk;

4tJ FO - mDgtk; rhuhj tpQ;Qhdk;

5tJ FO - tpQ;Qhdk; my;yhjit

FOf;fspd; mwpf;iffis xUKfg;gLj;jp tFg;giwapy; rku;g;gpj;jy; ,Wjpapy;

fPOs;s fzpg;gPl;il Kd;itj;jy;

1. etPd tpQ;Qhdk;> J}a tpQ;Qhdk; kw;Wk; gpuNahf tpQ;Qhdq;fSf;F ,ilapyhd

NtWghl;bidf; fhl;l KbahJ fye;JiuahLf.

2. Nky; tuk;gpl;l tpQ;Qhdk;> mDgt tpQ;Qhdk; vdf; fUj KbahjJ Vd;

(Njitahd cz;ikf; fUj;Jf;fis ntspg;gLj;JtNj J}a tpQ;Qhdj;jpd;

nraw;ghlhFk;.) tpsf;Ff.

3. tpQ;Qhd> tpQ;Qhdk; my;yhjtw;wpw;F ,ilapyhd NtWghl;ilf; fhs;nghg;gupd;

tpQ;Qhdk; my;y vd NtWgLj;Jk; tpjpapd; mbg;gilapy; tpsf;Ff.

4. tpQ;Qhdq;fspd; tiffisAk; tpQ;Qhdky;yhjitfisAk; NtWgLj;Jtjw;F

nghg;gupd; ju epu;zak; nghJthdnjd;wy;y tpsf;Ff.
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tpQ;Qhd Kiwapay;fs;

Nju;r;rp 11.0 : - tpQ;Qhdj;jpdJk;  tpQ;Qhd Kiwapd; ntt;NtW jd;ikfis

eilKiwr; re;jh;g;gq;fSf;fhfg; gad;gLj;Jthh;.

Nju;r;rp kl;lk; : -

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;.

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;.

ghlNtisfs; : - 4 5

fw;ww;NgWfs; : -

 tpQ;Qhd Kiwapay;fspd; mbg;gilg; gz;Gfs; njhlu;ghd

tpsf;fj;ij ngWthu;.

 Ma;Tf;fSf;fhf tpQ;Qhd Kiwapay;fis vLj;Jf;

nfhs;thu;.

 ghuk;gupa Kiwapay;fs; kw;Wk; mjw;F vjpuhd jw;fhy

tpku;rd kl;lj;ij ,dq;fhz;gu;.

 ca;j;jwp kw;Wk; njhFj;jwp Kiwapy;fSf;F ,ilapyhd

NtWghLfis Muha;thu;.

 ca;j;jwp tha;g;Gg; ghu;j;jy; kw;Wk; ngha;g;gpj;jy; KiwfSf;

fpilapyhd xw;Wik Ntw;Wikfisg; guprPypg;gu;.

 tpQ;Qhdf; fz;Lgpbg;Gf;fs; njhlu;ghf cWjpkpF

Kiwapay; xd;W ,y;iy vd;gij thjpLthu;.

 tpQ;Qhd tpjpfs; %yk; yf;fNlh]; vLj;Jf; fhl;Lk; Ma;Tj;

jpl;lj;jpd; ,ay;Gfis tpgupg;gu;.

mwpKfk; :-

mwptpay; uPjpahd gpur;rpid xd;Wf;F jPu;T fhz Kw;gLk; tpQ;Qhdp xUtupdhy;

gpd;gw;wg;gLk; ju;f;f xOq;Ffs; Kiwapay;fs; vdf; Fwpg;gpLtu;. njhFj;jwp

kw;Wk; ca;j;jwp Kiwapay; mjhtJ ca;j;jwp tha;g;G ghu;j;jy; thjk; kw;Wk;

ca;j;jwp ngha;g;gpj;jy; thjk; vd;gd rk;gpujhag;G+u;tkhditfshFk;. rhu;G

thjk; kw;Wk; tpQ;Qhd Ma;T epfo;r;rpj;jpl;l Kiwikfs; etPd Kiwapay;fshf

Kd;itf;fg;gl;Ls;sd.  rhu;Gthj Kiwapay; thjpfshf Njhk]; $d; kw;Wk;

Nghy; gauhgz;l; MfpNahu; Ngrg;gLfpd;wdu;. tpQ;Qhd Ma;T epfo;r;rpj;jpl;l

Kiwfs; njhlu;ghd Kiwapay;fis Kd;itj;j ,k;up yf;Nlh];> NkYk; ca;j;jwp

Kiwapaiy ghJf;fhg;gjw;fhf Kaw;rpfis Nkw;nfhz;Ls;shu;.

mt;thW Kd;itf;fg;gl;l Kiwapay;fshf
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1. njhFj;jwpKiw Nfhl;ghL

2. ca;j;jwp tha;g;G thjk;

3. ca;j;jwp ngha;g;gpj;jy;Kiw  - ca;j;jwp Kiwapapy;

4. rhu;G thjk;

5. tpQ;Qhd Ma;T epfo;r;rpj;jpl;l Kiw

,k;Kiwapay;fs; njhlu;gpy; xg;gPl;L uPjpahf Muhag;gLk;.

njhFj;jwpT Kiwapay;

kWkyur;rpf;Ff; gpw;gl;l fhyj;jpy; INuhg;ghtpy; tsu;r;rpaile;j etPd

tpQ;Qhdj;jpy; gad;gLj;jg;gl;l mwpT njhlu;gpy; Gjpa mstPl;L Kiwfis

Kjd; Kjypy; Kd;itj;jtu; Mq;fpy Njr rpe;jidahsuhd gpuhd;rp]; Ngfd;

Mthu;. (1561 ,Ue;J 1626 tiu) mtu; etPd njhFj;jwpT Kiwapd;

Muk;gf;fu;j;jhthfTk; tpQ;Qhd uPjpahd nraw;ghl;L Nfhl;ghl;bay; uPjpahd

njhFg;gpw;fhd Kd;NdhbahfTk; Kf;fpak; ngWfpd;whu;.

fiyj;Jiwapdupd; rk;gpujha mwpTg; gz;GfSk; fiyQu;fspd; rk;gpujhaq;fspd;

nka;apay;  gz;G Qhdj;jpd; tsu;r;rpf;fhfTk; gad;gLj;j Ntz;Lk; vd Ngfd;

Fwpg;gpl;lhu;.  Ngfdhy; fl;bnaOg;gg;gl;l njhFj;jwp Kiw %yk; tpQ;Qhd

nka;apay; Kiwapay; vd ,dq;fhzg;gl;l KiwapaYf;fhd Nfhl;ghl;L uPjpahd

mbg;gil Kd;itf;fg;gl;lJ.

gpuhd;rp]; Ngfd; kw;Wk; J.S. kpy; Mfpa nka;apayhsu;fspd; rpe;jidf;F Vw;g

ahNjDk; gpugQ;rj;jpw;F cupj;Jila tpNrl epfo;Tfs; my;yJ epiyikfs;

gytw;iw mtjhdpg;gjd; %yk; cyfk; njhlu;ghd nghJikahf;fj;Jf;F tUjNy

njhFj;jwp KiwapayhFk;.

gpugQ;rj;jpw;F cupj;Jila tpNrl re;ju;g;gq;fs; / epiyikfs;

tp1 tp - tpNrl re;ju;g;gq;fs; epyikfs;

tp2 f - fUJNfhs; vdg;gLk; nghJikahf;fk;

tp3

..

...

/ f (njhFj;jwp mDkhdk;)

cjhuzk;:

P1 - vDk; ,lj;jpy; mtjhdpf;fg;gl;l fhfq;fs; fWg;G epwKilad.

P2 - vDk; ,lj;jpy; mtjhdpf;fg;gl;l fhfq;fs; fWg;G epwKilad.

P3 - vDk; ,lj;jpy; mtjhdpf;fg;gl;l fhfq;fs; fWg;G epwKilad.

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

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

Pn - vDk; ,lj;jpy; mtjhdpf;fg;gl;l fhfq;fSk; fUg;G epwkhdit

/ midj;Jf; fhfq;fSk; fWg;G epwkhdit
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cjhuzk;:

1+3              = 22

1+3+5          = 32

1+3+5+7      = 42

1+3+5+7+9  = 52

/ xd;wpy; ,Ue;J njhlu;e;J tUk; xw;iw vz;zpd; $l;Lj; njhif mjd;

vz;zpf;ifapd; tu;f;fj;jpw;F rkdhFk;.

mtjhdpf;f;gl;l tplaq;fSf;F ,ilapy epyTk; xj;j Nfhyk; my;yJ kjpg;gPL

njhFj;jwp Kiwapy; nghJikahf;fk; vdg;gLk;.

Ngfdpd; mbg;gil ,ay;Gfs;

1. cyif tpsq;fpf; nfhs;tjw;fhd rupahdJk; Vw;Wf; nfhs;sg;gl;lJkhd xNu

Clfk; Gyf;fhl;rpahFk;

2. tpQ;Qhd Ma;nthd;wpd; Nehf;fk; tpQ;Qhd epajpfisg; nghJikahf;fq;fis

ngw;Wf; nfhs;tjhFk;

3. me;j epajpfs; nghJikahf;fq;fspd; %yk; gpugQ;rj;jpd; vjpu;fhy elg;gpid

tpsf;ff; $ba ty;yikia tpQ;Qhdp xUtu; ngw;Wf; nfhs;fpd;whu;.

4. mDgt Nrhjidf;F cl;gLj;j Kbahj mwpT Vw;Wf; nfhs;s $bajd;W

5. tpQ;Qhd ntspaPLfshdit Vw;Wf; nfhs;sf;$baitahFk;.

6. gpugQ;r epfo;nthd;iw tpsf;FtjhdJ tpQ;Qhd tpjpfis Nfhl;ghLfis

Kd;itg;gjw;fhd epr;rakhd re;ju;g;gk; vdyhk;.

rhu;s;]; lhu;tpd; gupzhk tsu;r;rpf; Nfhl;ghl;ilf; fl;bnaOg;Gk; NghJ mtjhdj;ij

mbg;gilahff; nfhz;l ,U nghJikahf;fq;fisf; ftdj;jpy; nfhz;lhu;.

1. kpif cw;gj;jp (Over production)

2. khWghL (Variation)

njhFj;jwp Kiwapaypd; %yk; ngwg;gLk; nghJikahf;fSf;F N[. v];. kpy;

vd;gtu;>

1. ,aw;ifapd;; xU rPu;ik tpjp

2. fhuz - fhupa tpjp

Mfpa nrk;ikahd ,U Muha;r;rp Kiwfis Kd;itj;jhu;.

njhFj;jwp Kiwapay; njhlu;gpy; Nltpl; ̀ pa+k; Nghd;w mDgtthjpfspd; Kd;itj;j

rpy gpur;rpidfs; fhzg;gLfpd;wd:

1) njhFj;jwp Kiwapd; mbg;gil njhlu;ghd gpur;rpid

gpur;rpid njhlu;gpy; ,aw;ifapy; tiuaWf;fg;gl;l xU rpy epfo;Tfis khj;jpuk;

mtjhdpj;J ngwg;gLk; nghJikahf;fq;fs;> mtjhdj;jpw;Fl;glhj nghUl;fs;

my;yJ re;ju;g;gq;fs; kPjhd nghUj;jg;ghL njhlu;gpy; Nltpl; `pA+k; vOg;gpa

Nfs;tpahdJ njhFj;jwp Kiwapy; jPu;T fhzg;glhj gpur;rpidahf cs;sJ.
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2) jw;fhypf fUJNfhSld; mtjhdpg;ig Nkw;nfhs;s KbAkh?

3) gue;jstpyhd fUJNfhs; xd;wpd; cUthf;fk; njhlu;gpy; njhFj;jwp thjpfspd;

nrad;Kiwfs; Vw;Wf; nfhs;s $bajhf ,y;iy

4) Gyf;fhl;rpAk; mtjhdpg;G thf;fpaq;fSk;

5) tpQ;Qhd Ma;Tfspd; nghJthd Kiwnahd;W (ju;f;fk;) fhzg;glhik.

c-k;:

1. GtpaPu;g;Gf; nfhs;ifiaf; fl;bnaOg;Gtjpy; epA+l;ld; gpd;gw;wpa eilKiwfs;

2. ngd;rpypd; fz;Lgpbg;gpy; vnyf;rhz;lu; gpnskpq;fpd; eilKiw

3. tpQ;Qhd fz;Lgpbg;Gf;fspy; fypypNahtpd; eilKiw

4. capupdq;fspd; gupzhkk; njhlu;gpy; lhu;tpdpd; $u;g;Gf; nfhs;if

fl;bnaOg;gg;gly;

ca;j;jwp Kiwapay;

ca;j;jwp KiwahdJ rhd;WfSf;F mg;ghy; nry;yhj jPu;Tfis toq;FfpwJ.

tpQ;QhdpnahUtu; nghJikahd xd;iw gpujhdkhff; nfhz;l mtjhdpg;gpy;

<LgLfpd;whu; vd ca;j;jwptpayhsu;fs; Fwpg;gpLfpd;wdu;. ca;j;jwptpay; njhlu;gpy;

`pA+k; vOg;gpa Nfs;tpfSf;fhd jP;u;tpid toq;f ca;j;jwp Kiw Kw;gLfpd;wJ.

ca;j;jwp KiwapaYf;F Vw;g tpQ;Qhd Ma;nthd;W fUJNfhs; vdf; fUjg;gLk;

nghJikahf;fj;jpd; ClhfNt Muk;gpf;fg;gLfpd;wJ.  mf;fUJNfhspd; Clhf

cl;fpilahf ngwg;gLk; CfNk> vjpu;T $wyhFk;. mDgt Nrhjidfspd;

%yk; fpilf;fg;ngWk; juTfs; vjpu;T $wNyhL nghUe;Jkhapd; fUJNfhs;

cz;ikahdJ vd Vw;Wf; nfhs;tJld; mtjhdpj;j juTfs; vjpu;T $wNyhL

Kuz;gLkhapd; mf;fUJNfhs; epuhfupf;fg;gLk;.

gpd;tUk; khjpupapy; ,J fhl;lg;gl;Ls;sJ.

HP HP H: fUJNfhs;

  P   ~P P: juTfs;

/ H /~ H

Nkw;Fwpg;gplg;gl;l ,uz;L KiwfspYk; fUJNfhshdJ vjpu;T $wiy ,izf;Fk;

nraw;ghl;by; mtjhdpf;fg;gl;l Kjd;ikj; juTfs; (S1, S2, S3 ......Sn) kw;Wk;

Jizf;fUJNfhs;fs; vdf; fUjg;gLk; epajpfs; (E1, E2, E3 ......En) ngwg;gLfpwJ.

c-k;: GtpaPu;g;Gf; nfhs;if nrt;tha;f;fpufk; gw;wpa vjpu;T$wiy

Kd;itj;jjpypUe;J #upadpd; ,Ug;G kw;Wk; Nfhs; kz;lyj;jpd; ,Ug;G fpufj;jpw;Fk;

#upaDf;Fk; ,ilapyhd J}uk; Mfpad Kjd;ikj; juTfshfTk;> nfg;dupd;

nfhs;if> xOf;F gw;wpa nfhs;if Mfpad Jizf;fUJNfhs;fshfTk;

fUjg;gLfpd;wd.

fUJNfhspd; Vw;Gilik  njhlu;gpy; ca;j;jwp Kiwapay;fs; gpd;tUk; ,uz;L

fl;likg;Gfs; fhzg;gLfpd;wd.

1. ca;j;jwp tha;g;Gg; ghu;j;jy; thjk;

2. ca;j;jwp ngha;g;gpj;jy; thjk;
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ca;;j;jwp tha;g;Gg;ghu;j;jy; thjk;

tpad;dh tl;lk; nka;apayhsu;fshd fhs;n`k;gy;> mu;d];l; Nefy; MfpNahupd;

ikaf; fUj;jhf ca;j;jwp tha;g;Gg;ghu;j;jy; rpe;jid fhzg;gl;lJ.

ve;jnthU Nfhl;ghLk; mDgtuPjpahf cld;ghlhf;f Kbahtpbd; mjpy; Vw;GilikNah

tpsf;fNkh ,Uf;fhJ.

tpQ;Qhd Kiw njhlu;gpy; ca;j;jwp tha;g;G ghu;j;jy;thjpfspd; epahak; fPo;tUkhW>

fUJNfhs; cz;ik vdpd; vjpu;T$wy; cz;ik -  HP

Neu;Tfspd;gb vjpu;T $wy; cz;ik -   P

/ fUJNfhs; cz;ik -  / H

tpupthd tbtk;

[fUJNfhs; (Kjd;ik juTfs;> Jizf;fUJNfhs;fs;)]  vjpu;T $wy;

NrhjidfSf;F Vw;g vjpu;T $wy; cz;ik

/ fUJNfhs; cz;ik

   1 2 1 2H S S .....S E E .....E

P

H

n n P        

/

GtpaPu;g;Gf; nfhs;if> rhjhuz rhu;G thjk;> xsp njhlu;ghd nfhs;if Nghd;w

nfhs;iffis tha;g;G ghu;j;jy; nrad;Kiw Nkw;Fwpg;gpl;l KiwapaYf;F Vw;wjhFk;.

tha;g;G ghu;j;jy; Kiwapay; njhlu;gpy; fhs;nghg;gu;> Njhk];$d;> Nghy; gauhkz;l;

Nghd;w jj;JtQhdpfs; ghupa tpku;rdj;ij Kd;itj;Js;sdu;>

mt;thwhd rpy tpku;rdq;fs; fPNo fhl;lg;gl;Ls;sd:

1. tha;g;G ghu;j;jy; thjpfs; Kd;itf;Fk; ju;f;fk; Kbtpy; typj;jw;wJ.

2. tha;g;G ghu;j;jy; thjpfspd; ju;f;fk; njhFj;jwp Kiwapy; ,Ue;J G+uzkhf

  tpyfpaik

3. Nju;TfSldhd mtjhdpg;G khwh epiyapy; ,aq;Fjy;

4.  mtjhdpf;fg;gl;l vy;yh epiyikfspYk; fUJNfhnshd;W cWjpg;gLj;jg;gLkhapd;

  mj;jifa Ma;tpd; %yk; Gjpa mwpT xd;W fl;bnaOg;gg;glkhl;lhJ.

5.  tpQ;Qhd mwpT tsu;r;rpaile;J nry;tJ cld;ghl;L uPjpapy; epWTjy;

  my;y khwhf mf;Nfhl;ghLfs; epuhfupj;jYf;Fk; ngha;g;gpj;jYf;Fk; cl;gLk;

  NghjhFk;.

6.  ca;j;jwpT uPjpahf vjpu;T $wy;fis ntspg;gLj;JtJ midj;J

  tpQ;Qhdq;fspdJk; nghJthd ,ay;G my;y.

ca;j;jwp ngha;g;gpj;jy; Kiw

njhFj;jwpT KiwfSlhf ngwg;gLk; epajpfSk; Cfq;fSk; ,y;iy vd;w

nfhs;ifapid Vw;Fk; fhs;nghg;gu;> (1902 - 1994) tpQ;Qhd Kiwapd; njhFj;jwp>

ca;j;jwp thjq;fSf;F khwhdNjhu; ju;f;fj;jpid Kd;itj;Js;shu;. mJ ca;j;jwp

ngha;g;gpj;jy; Nfhl;ghlhFk;.
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Xu; Cfpg;G rhd;Wfis mbg;gilahff; nfhz;ljhf Kbtpidg; ngw;Wj;jUk;

KiwahFk;. mJ Nghd;W tpQ;Qhd Ma;TfSf;Fj; ju;f;f uPjpahd fUJNfhs;

xd;W fhl;lg;gl Ntz;Lk;. mDgtuPjpahd KiwapaYf;fhd tYthd ju;f;f uPjpahd

mbg;gilapid Vw;gLj;j nka;g;gpj;jYf;F gjpyhf ca;j;;jwpTfisg; ngha;g;gpj;jy;

Kiwapid nghg;gu; Kd;nkhopfpd;whu;.

nghg;gu; ngha;g;gpj;jy; Nfhl;ghl;il Kd;itg;gjw;fhd fhuzq;fs;

 ca;j;jwpthjpfspd; Kd;itf;Fk; ju;f;fuPjpahd fl;likg;G NghJkhdjhf ,y;yhik

 fUJNfhs; xd;iw cWjpg;gLj;Jk; gupNrhjidfs; gytw;iw Nkw;nfhs;tijtpl

fUJNfhis ngha;g;gpf;Fk; gupNrhjid xd;iw Nkw;nfhs;tJ ,yF

 gy vjpu;T$wy;fs; gupNrhjidapd; %yk; cz;ikahapDk; fUJNfhis

Kw;WKOjhf cz;ik vd Vw;Wf; nfhs;s Kbahik

 vjpu;T $wiyg; ngha;gpf;Fk; gupNrhjidnahd;wpd; %yk; fUJNfhisg; ngha;g;gpf;f

KbAk;.

 tpQ;Qhdj;jpd; tuyhw;W uPjpahd Nghf;Fk; CfKk; (Conjectures) ngha;g;gpj;jy;

nrad;Kiwf;Fk; ,ilapy; neUq;fpa njhlu;G epyTjy;

 nka;g;gpj;jy; nrad;Kiwapid tpQ;Qhdpfs; <u;j;Jf; nfhz;Ls;sik jPa

tpQ;Qhdpfisj; Njhw;Wtpf;f $ba tha;g;gpid Vw;gLj;Jk;.

 Muk;g fhyj;jpy; nghg;gu;> khf;]pa thjpfs; kw;Wk; csg;gFg;G thjpfs; njhlu;gpy;

ngw;w mDgtk;

tpQ;Qhd KiwahdJ xd;iw cz;iknad Vw;Wf; nfhs;tjw;fhf md;W>

ngha;g;gpj;jYf;Fl;gLj;j (Falsifiability) KbAk; vd;gij cWjpg;gLj;jpf; fhl;ltjw;fhfNt

fhzg;gl Ntz;Lk; vd;gJ nghg;gupd; ngha;g;gpj;jy; Nfhl;ghl;bd; fUg;nghUshhFk;.

 mwptpay; Gul;rp kw;Wk; fl;lisg; gbk khw;wk; nka;g;gpj;jy; nrad;Kiwapy;

tpQ;Qhdpfspd; kpf Nkhrkhd eltbf;iffisf; fUj;jpw; nfhz;Nl fhs;nghg;gupd;

nfhs;if / thjnkhd;iw typjhf;Fk; fUJNfhs;fs; (Ad Hypothesis) vd

gupe;Jiuj;jhu;.

Kiwapay;fs; njhlu;gpy; nghg;gupd; ngha;g;gpj;jy; tbtk; gpd;tUkhW>

 fUJNfhs; cz;ik vdpd; vjpu;T$wy; cz;ik -  HP

 gupNrhjidapd; %yk; vjpu;T $wy; ngha;g;gpf;fg;glhJ -  ~P

 / fUJNfhs; ngha;ahFk; -  / ~H

,k;Kiw kWj;jJ kWj;jy; tpjpf;F Vw;g tha;g;ghd ca;j;jwp mDkhd epahapj;jy;

tbtkhFk;. MapDk; fUJNfhs; xd;wpd; %yk; cl;fpilahd vjpu;T$wiy ngw;Wf;

nfhs;Sk;NghJ gy Kjd;ikf; fhuzpfisAk;  1 2S S .....Sn   Jizf; fUJNfhs;fs;

 1 2E E .....En   gytw;iwAk; nfhz;Ls;sikapdhy; nghg;gupd; tpupthd tha;g;ghl;bd;

epahapj;jy; tbtk; gpd;tUkhW>
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1935 ,d; Kjd;Kjypy; N[u;kdpa nkhopapy; ntspahfpa 1959 ,y; Mq;fpy nkhopf;F

nkhopg;ngau;f;fg;gl;l “The Logic of Scientific Discovery”  (tpQ;Qhdf; fz;Lgpbg;Gf;fspd;

ju;f;fk;) vd;w E}ypy; nghg;gu; tpjpKiwfs; njhlu;ghfj; njspTg;gLj;jy;fis

toq;fpAs;shu;.

nka;g;gpj;jYf;F cl;gLj;Jtjw;fhd tha;g;gpd; %yk; tpQ;Qhd mwptpw;fhd tpNrl

,lnkhd;W fpilg;gjpy;iy.  Nfhl;ghL xd;wpYs;s Ma;Tf;Fl;gLj;jf;$ba jd;ikNa

ngha;g;gpj;jYf;F cl;gLj;jf; $ba jd;ikahFk;. (Testability in Falasifiability)

Nfhl;ghL xd;wpd; tpQ;Qhdj; jd;ikapd; mstPlhf miktJ nghag;gpj;jy; my;yJ

epuhfupj;jYf;F mJ nfhz;Ls;s jFjpahFk;. (Poper 2002.47-48)

Nfhl;ghLfis cWjpg;gLj;Jtjd; %ykd;wp  ngha;g;gpj;jy; (Refutation) my;yJ

epuhfupj;jy; (Falsification) %ykhfNt tpQ;Qhd mwpthdJ tpUj;jpaile;J nry;fpd;wJ.

tpQ;Qhdpfs; Nfhl;ghLfis ngha;g;gpg;gjw;fhf Nkw;nfhs;Sk; rfy Kaw;rpfspYk;

mf;Nfhl;ghl;bd; juKk; ajhu;j;j uPjpahd jd;ikAk; NknyOk;.

typjhd Cfq;fisAk; (Conjectures) Gjpa vjpu;T $wy;fisAk; jUk;  (Novel

Predictions) fUJNfhs;fNs tpQ;Qhdj;Jf;Fj; NjitahFk; vd;gJ nghg;gupd;

fUj;jhFk;. ngha;g;gpj;jy; Nrhjidapy; ngha;g;gpj;jYf;F cl;glhj Cfq;fs;

cWjpg;gLj;jg;gLk; vd;gij nghg;gu; Vw;Wf; nfhs;stpy;iy.

Cfq;fspd; Clhf ntspg;gLk; nka;g;gpj;jy; tplaj;jpNdhL tpQ;Qhd nka;g;gpj;jypd;

cs;slf;fk; fl;bnaOg;gLk;.

,Jtiu ngha;g;gpf;fg;glhj ,uz;L fUJNfhs;fis vLj;Jf;nfhz;lhy; mjd;

ngha;g;gpj;jYf;F ngUkstpy; ,lkspf;Fk; mjhtJ cs;sPL mjpfstpy; fhzg;gLk;

fUJNfhs;fs; kpfr; rpwe;jjhFk;. cs;slf;fk; mjpfkhfTs;sit mit Fiwthd

fUJNfhs;fshf khw;wkilAk;.

nghg;gupd; ngha;g;gpj;jy; Kiw Nfhl;ghl;L uPjpahf Vw;GilajhapDk; mJ kpfTk;

vspikahd KiwnadTk; tpQ;Qhdj;jpy; ,lk;ngWk; rpf;fyhd nraw;ghLfNshL

mJ nghUe;JtJ ,y;iy vdTk; Jn`k; (Duhem) kw;Wk; Fta;d; (W.V.O. Quine)

Nghd;w jj;JtQhdpfs; vLj;Jf; fhl;Lfpd;wdu;. nfhs;ifnahd;wpid mbg;gilahff;

nfhz;L vjpu;T $wy; xd;iw ngw;Wf; nfhs;ifapy; fUJNfhSf;F Nkyjpfkhf

Jizf;fUJNfhs;fSk; (Anxiliery hypotheses) kw;Wk; tpNrlkhd epiyik vd;gd

gq;fspg;Gr; nra;Ak; vd;gJ mtu;fspd; fUj;jhFk;. MfNt vjpu;T $wy; xd;W

nghUe;jhJ NghFk; gl;rj;jpy; khj;jpuj;jpNyNa fUJNfhnshd;W ngha;ahdJ vd

jPu;khdpf;f KbahJ.

c-k;:  neg;bA+d; fpufk; fz;Lgpbf;fg;gl;lik
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nghg;gupd; KiwapYf;F vjpuhd tpku;rdq;fs;

1. nghg;gupd; nfhs;if fUJNfhs;fs; xd;iw epuhfupg;gij Nehf;fhf nfhz;Ls;sNj

jtpu rupahd fUJNfhspidj; njupT nra;jtw;fhd Kiwapid mJ Fwpg;gpl

tpy;iy.

2. nghg;gupd; KiwapaYk; KOikahf njhFj;jwpKiwg; gz;Gfspd; ntspg;ghlh?

vd;w Nfs;tpAk; vOfpd;wJ.

3. Kw;WKOjhd ca;j;jwpKiwnahd;wpd; %yk; Gjpa mwpnthd;Nwh Gjpa vjpu;T

$wy;fis jUk; nghJikahf;fq;fisNah fl;bnaOg;g KbAkh vd;w rthYf;F

cl;gLjy;

4. Nfhl;ghL uPjpahf nghg;gupd; nfhs;iff;F Vw;Gilikia toq;f KbAk; vdpDk;

fUJNfhs;fis ngha;g;gpf;Fk; nrad;Kiw gpuNahf uPjpahf gy;NtW rpf;fy;fis

vjpu;Nehf;Ffpd;wJ.

5. fUJNfhs;fspd; %yk; vjpu;T$wy;fis Kd;itg;gJ tpQ;Qhdq;fSf;fhd

nghJthd ,ay;ngdf; nfhs;tjpy; fhzg;gLk; rpf;fy; jd;ik.

6. Gyf;fhl;rp kw;Wk; mtjhdpg;G nkhop khw;wk; ,y;yhj mbg;gilfs;

njhopw;gLfpd;wik.

Nkw;$wg;gl;l tpku;rdq;fs; ANud]; fpufj;jpd; Rw;Wg;ghij njhlu;gpy; GtpaPu;g;Gf;

nfhs;if vjpu;Nehf;fpa gpur;rpidfs;> nfg;supd; tpjpfs; Nghd;wd mtjhdpg;Gj;

juTfs; ahNjDk; xd;W my;yJ xd;Wf;F Nkw;gl;l nfhs;ifnahd;iw mbg;gilahff;

nfhz;Ls;sd.

lhu;tpdpd; Nfhl;ghL Nghd;w fUJNfhs;fis fl;bnaOg;Gk;NghJ ca;j;jwp Kiwapay;

khj;jpuNk gad;gLj;jf;$ba rpf;fy;fSk; Vw;gl;ld. ,t;thwhd cjhuzq;fSld;

tplaj;ij tpsf;FtJ vjpu;ghu;f;fg;gLfpd;wJ.

rhu;Gthjk; (Realitivism)

rhu;Gthjk; (Realitivism) vDk; ngaupy; 1960 fspy; gpurpj;jpg; ngw;w ,f;nfhs;if

Kiwapay;fs; njhlu;gpYs;s nghJthd nfhs;iffistpl xj;j fUj;Jf;fisf;

nfhz;l rpe;idahsu;fspd; E}y;fspy; ,Ue;J Njhw;wk; ngw;wJ vdf; Fwpg;gpLtJ

kpfTk; nghUj;jkhdjhf mikAk;.

ghuk;gupa Kiwapayhsu;fspd; nfhs;if cUthf;fj;jpw;F mbg;gilahf mike;j

fhuzpfs;> mwpT> vz;zq;fs; Nghd;wtw;iwj; Njhk]; $d; kw;Wk; Nghy; gauhgd;l;

Kjyhd rhu;Gthjpfs; gyj;j tpku;rdj;Jf;Fl;gLj;jpAs;sdu;.

1962 ,y; Njhk]; $d; mwptpay; (tpQ;Qhdg;) Gul;rpapd; fl;likg;G vd;w E}iy

vOjpaJld; nfhgu;epf;fypd; Gul;rp cl;gl epA+l;ldpd; ngsjPftpay; fl;bnaOg;gg;gl;l

tuyhW njhlu;gpy; Nkw;nfhs;sg;gl;l fw;ifapD}lhfTk; gauhgd;l; rkfhyj;jpy;

Ez;zq;fpfSk; ngsjPftpay; gpur;rpidfs; kw;Wk; tpQ;Qhdj; jj;Jtk; kw;Wk;
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tuyhW gw;wpa fw;ifapYk;> u]y; n`d;rd; Ez; mZg; ngsjPftpay; Nghd;W

mtjhdk;> Neu;Tfs;> nfhs;iffs;> fhuz fhupa thjk; njhlu;ghf epfo;j;jpa

gFg;gha;tpd; %yk; jkJ fUj;Jf;fis Kd;itj;jdu;.

nghJtpy; rhu;Gthjpfs; Kd;itf;Fk; nfhs;iffs; Kiwapay;fs; njhlu;ghd ePyp];bf;

ghu;itahf fUjg;gLfpwJ.

 tpQ;Qhdnkhd;W mt;tg;NghJ cUthf;fpf; nfhs;fpd;w fl;lisg; gbkq;fis

rhu;ghff; nfhz;lJ.

 rhu;Gthjpfs; ,aw;if cyF njhlu;ghd RahjPd kjpg;gPLfspy; ntspg;gLfpd;w

mwpthFk; vDk; vz;zj;ij tpQ;Qhd mwptpd; %yk; ntspg;gLj;jg;gLfpd;wJ

vd;gij tpthjj;Jf;Fl;gLj;Jfpd;wdu;.

 tpQ;Qhdk;> mwptpd; kPJ fl;bnaOg;gl;l ju;f;f uPjpahd KbTfSf;F tUk;

mwpTj;njhFjpahFk; vDk; fUj;ijAk; rhu;Gthjpfs; epuhfupf;fpd;wdu;.

 tpQ;Qhdk;> Gyf;fhl;rpapid mbg;gilahff; nfhz;l epr;rapf;fg;gl;l juTfspd;

mbg;gilapy; fl;bnaOg;gg;gLk; mwpTj; njhFjpahFk; vDk; fUj;ijAk;

rthYf;Fl;gLj;Jfpd;wdu;.

 tpQ;Qhd thjj;jpd; cgnray;Kiwnahd;wpd; gjpyhd thjj;jpw;F mjd;

Muk;gfhyj;jpy; fhzg;gl;l vz;zf;fUTld; epajpfs;> fUJNfhshf Mf;fpf;nfhs;s

KbAk; vd;w ca;j;jwp tha;g;Gg; ghu;j;jy; kw;Wk; nka;g;gpj;jy; thjj;jpw;F

vjpuhdJ.

 ghuk;gupa Kiwapay;fspy; Vw;Wf; nfhs;sg;gl;l Neu;Tfspd; mtjhdpg;G

nkhopahdJ khwf; $baJ vDk; fUj;ij epuhfupf;fpd;wdu;. mt;thwhd

mtjhdpg;G nkhopapd; mu;j;jg;gLj;jy;fs; ,y;iy.

 tpQ;Qhd Kiwfshff; nfhs;sf;$ba epiyahdnjhd;W cz;L vd;w fUj;Jf;F

vjpuhd fUj;J gauhgdl; Nghd;wtu;fs; kj;jpapy; epyTfpd;wJ.

 tpQ;Qhdk;> njhlu;r;rpahff; Fwpj;j Neu; Nfhl;by; tsu;r;rpia Nehf;fpg; gazpf;Fk;

mNj Neuk; cz;ikia Nehf;fpr; nry;Yk; KiwahFk; vDk; fUj;ijAk;

,tu;fs; epuhfupf;fpd;wdu;.

Njhk]; $dpd; tpgupg;G

fhs;nghg;gu; kw;Wk; Njhk]; $d; (1922 - 1996) xNu rpe;jidg; gs;spiar; Nru;e;jtu;fs.;

nghg;gu; INuhg;gpa nka;apaypD}lhf gpuNtrpj;jhu;. ,tu; khf;]prk; Gnuha;brk;

vl;yupd; cstpay; tpl;fd;];ildpd; nkhop uPjpahd jj;Jtk;> tpd;dh gs;spapd;

ju;f;fGydwpthjk; Nghd;wtw;wpy; ,Ue;J gpupe;J nrd;w mDgtthj jj;JtQhdpahtu;.

Njhk]; $d; mnkupf;fhtpy; gpwe;j ngsjPf tpQ;Qhdpahtu;. tpQ;Qhdj;jpd; tuyhW

kw;Wk; tsu;r;rp njhlu;ghd gpur;rpidfSs; Ma;T nra;jhu;. ,tuJ tpQ;Qhd

Gul;rpapd; mikg;G (1962) vd;w E}y; tpQ;Qhdpfs; kw;Wk; jj;JtQhdpfs; kj;jpapy;

ngUk; nry;thf;fpidg; ngw;wJ.
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$dpd; tpQ;Qhd Gul;rpapd; %yk; tpQ;Qhd mwpT njhlu;ghd kuG uPjpahd

ek;gpf;iffs; nraypof;fr; nra;ag;gl;ld.

$dpd; tiutpyf;fzj;Jf;F Vw;g tpQ;Qhd mwpthdJ ePz;lfhykhf Xuplj;jpy;

,Ue;J gpd;du; jpBnud Vw;gl;l Gul;rpnahd;wpd; %yk; Kd;Ndwpr; nrd;Ws;sJ

vd;whFk;.  ,jd;%yk; kuG uPjpahf ,Ue;J te;j tpQ;Qhd mwpT tYf;fl;lhakhf

khw;wpaikf;fg;gl;L Gjpa tpQ;Qhd mwpT tiuaiw xd;whf cUthfp gpw;fhyj;jpy;

mJ Gjpa gupdhkj;ij ngw;wJ.

$d; Fwpg;gpLk; tpQ;Qhdj;jpd; nray;KiwapDs;

 Muk;g fUj;jpay; fl;lk;

 fl;lis gbknkhd;W fl;bnaOg;gg;gly;

 rhjhuz tpQ;Qhd fl;lk;

 mrhjhuz Njhw;wghLfs;

 neUf;fb

 Gul;rp

fl;lisg; gbkk; (Pradigm)

Vw;Wf;nfhz;l nghJ cld;ghl;ilf; fl;lisg; gbkk; vd Njhk]; $d; miof;fpwhu;.

ahNjDk; tuyhw;Wf; fhyj;jpy; tpQ;Qhd r%fj;jpdhy; nghJthf Vw;Wf;nfhs;sg;gl;l

Nfhl;ghL> Ma;Tg;gpur;rpidfs; Kiwapay;fs;> tpQ;Qhd nkhop> mstPLfs;> nghJ

ek;gpf;iffs;> tpOkpaq;fs;> cj;jpKiwfs; Mfpatw;whyhd KOikahd nkhj;j

tbtNk fl;lisg;gbkk; vdg;gLk;.

mup];Nlhl;lypd; fl;lisg; gbkk;> epAw;wdpd; fl;lisg; gbkk;> Id;];lapd; fl;lisg;

gbkk; Nghd;wd fl;lisg; gbkj;jpw;F vLj;Jf;fhl;LfshFk;.

fl;lisg; gbkk; xd;wpd; tiuaiwfs; kw;Wk; mtw;why; jPu;khdpf;fg;gLk; Nfhl;ghLfspy;

vOk; rpf;fy;fSf;F jPu;T fhz;gJ tpQ;Qhdpfspd; gzpahFk;.

mJ tpQ;Qhdpfspd; kj;jpapy; fhzg;gLk; Ma;T cld;ghlhFk;.

fl;lisg; gbkj;ij tpQ;Qhd r%fk; (Scientific Community) Ma;T kw;Wk; fw;iffspd;

NghJ gpd;gw;Wk; xOf;fkhf (Dicipilinary Metrix) nfhs;fpd;wJ. Fwpj;j tpQ;Qhdj;

Jiwapd; gpur;rpidfs; mjw;fhd jPu;Tfshf fUjf;$bait gpugQ;rk; njhlu;gpy;

Kd;itf;ff;$ba tpahf;fpahdq;fs;> jpl;lkplg;glNtz;ba Ma;Tfs; Nghd;wd fl;lisg;

gbk mbg;gilthjkhf jPu;khdpf;fg;gLfpd;wJ. fl;lisg; gbkk; tpQ;Qhd r%fk;

xd;wpize;J mjpfhu ikakhf Ma;T Nkw;nfhz;L Gjpa fz;Lg;gpbg;Gfspd; %yk;

gpur;rpidfSf;Fj; jPu;T fhziy xU cld;gbf;ifahf Vw;Wf;nfhz;l nghJikg;

gLj;jg;gl;l thjkhFk;. fl;lisg; gbkk; ,uz;L gpupTfisf; nfhz;lJ. xd;W

tpQ;Qhdj;Jiwapy; Nfhl;ghLfs; kw;Wk; ek;gpf;iffSf;Ff; fl;Lg;gl;lJ. kw;iwaJ

tpQ;Qhdpfspd; Ma;TfSf;Fk; topfhl;Lk; mwpFwpfisAk; fhuzpfisAk;

ntspg;gLj;Jk; Kd;DjhuzkhFk;.
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rhjhuz (fhyk;) tpQ;Qhdk;  (Common Science)

tpQ;Qhdj;jpd; RahjPd tuyhW ePz;lfhyg; gug;gpy; ,ay;ghf tsu;r;rpg;

ngw;wnjhd;whFk;. Njhk]; $dpd; fUj;Jf;F Vw;g mf;fhyg;gug;gpy; Vw;gLj;jg;gl;l

tpQ;Qhdk; rhjhuz tpQ;QhdkhFk;. ,f;fhyf;fl;lj;jpy; tpQ;Qhdpfs;

cld;gl;Lf;nfhz;l fl;lisg; gbkj;ij cWjpg;gLj;Jtjw;fhfr; nraw;gl;lhu;fNs

xopa nghg;gu; Fwpg;gpLk; gb mjd; jhkj;ijg; ngha;g;gpg;gjw;F Nkw;nfhz;;l Kaw;rpay;y.

,f;fhyj;jpy; tpQ;Qhd r%fk; nghJthf mjpfhuf; Nfhl;ghl;il ikag;gLj;jp

tpQ;Qhdj;Jiwapy; Vw;gl;l gpur;rpidfis jPu;g;gijNa Nehf;fhff; nfhz;bUe;jJ.

mjD}lhff; fl;lisg; gbk tsu;r;rpia Nehf;fp ,l;Lr;nry;yg;gl;lJ. ,Ug;gpDk;

eilKiwapy; cs;s Nfhl;ghLfNshL nghUe;jhj epfo;Tfs; kw;Wk; re;ju;g;gq;fs;

rpy tpQ;QhdpfSf;Fj; njd;gl;lJ. mjd;NghJ tpQ;Qhd r%fk; ,tw;iwg; Nghypahd

mwpT vdf; fUjp epuhfupf;Fk;.

Kiwahd Kiwapay; my;yJ Ma;T tpjpKiwfs; gpd;gw;wg;glhikapdhy; Ma;T

fUtpfs; kw;Wk; mstPLfs; njhlu;gpy; FiwghLfs; fhzg;gLfpd;wd vdf;$wp

Nkw;Fwpg;gpl;l nghUe;jhikia ePf;fptpLfpd;wdu;. ,f;fhyj;jpy; fl;lisg;gbkk;

ve;jtifapYk; Nfs;tpf;Fl;gLj;jNth re;Njfj;jpw;Fl;gLj;jNth ,y;iy.

vdpDk; ,t;thW Ma;Tfs; kw;Wk; fw;if eltbf;iffs; eilngWk;NghJ fl;lisg;

gbkj;jpd; kPJ Nkw;nfhs;sg;gLk; Nrhjidfspd; %yk; fpilf;Fk; vjpu;Tf;$wy;fs;

ntw;wpaspf;fhj re;ju;g;gq;fs; kw;Wk; Fwpj;j Jiwapy;  gpugQ;rj;jpy; fhzg;gLk;

rpytw;iw eilKiwapy; cs;s fl;lisg;gbkj;jpd; %yk; tpsq;fpf; nfhs;s Kbahj

epiyik gbg;gbahf tsu;r;rpailAk;. ,t;thwhd tsu;r;rp tpQ;Qhd r%fj;jpy;

ngUk; mjpu;r;rpia Vw;gLj;Jk;. mit ,f;fl;lisg; gbkj;jpy; rpijit Vw;gLj;j

Muk;gpf;Fk;.

Mf> xU fl;lisg; gbkj;ijj; njhlu;e;J tUfpw fhyk; tpQ;Qhd mwpT

tsu;r;rpapy; rhjhuz fhyk; vdf; $dpdhy; miof;fg;gLfpwJ. ,f;fhyj;jpy; tpQ;Qhdk;

jd; MSifg; gug;igf; fpilntl;lhf tprhypj;Jf; nfhz;L nry;fpwJ.

tpQ;Qhdpfs; Gjpa Gjpa Jiwfspy; jhk; Vw;Wf;nfhz;l fl;lisg; gbkj;ij

gpuNahfpj;Jg; ghu;g;gijNa gpujhd ,yl;rpakhff; nfhz;L nraw;gLfpd;wdu;.

~~Gjpu;fis tpLj;jy;|| vd;w KiwapNyNa tpQ;Qhdpfs; nraw;gLtu;.

tpQ;Qhdg; Gul;rp (Scientific Revolution)

fl;lisg; gbkk; xd;wpypUe;J gpwpnjhd;wpw;F khWtijg; Gul;rpf;fhyk; vd Njhk];

$d; miofpd;whu;. NtWtifapy; tpUj;jpaile;J mjp cau; fl;lisg;gbkj;jpd;

Nfhl;ghl;L tiuaiwfisf; fhl;Lk; khw;W tpQ;Qhd mwpT Fwpj;j fhyj;jpw;F

xd;wpizf;fg;glhikahy; mJ gw;wpa fl;lisg;gbkj;jpd; cs;shf Vw;gl;l thj

vjpu;thjq;fs; ntbj;jikNahL mwptpay; Gul;rp Vw;gl;lJ. ngsjPf tpQ;Qhdj;Jiwapy;

Vw;gl;l nfhg;gdpf]; Gul;rp> ,urhad tpQ;Qhdj;jpy; Vw;gl;l ,uhrhadg; Gul;rp

vd;gd tpQ;Qhdg; gputhfj;jpd; Gul;rpfukhd fhyk; vdyhk;.

 mf;fhyj;jpy; ,Ue;J ahuhapDk; Kd;dzp tpQ;Qhdp xUtu; my;yJ gy

tpQ;Qhdpfshy; gy;NtW topfspy; Nkw;nfhs;sg;gl;l khngUk; tpQ;Qhd

fz;Lg;gpbg;Gfspd; %yk; eilKiwapy; cs;s nfhs;ifapd; mbg;gilfSf;F vjpuhf

rthy; tpLj;J mtw;iw tYtpof;fr; nra;jdu;.
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 $d; $Wk; tpQ;Qhdg; Gul;rpahdJ khf;];rhjpfshy; Kd;itf;fg;gl;l r%fg;

Gul;rp njhlu;ghd tpgupg;igg; Nghd;wJ vd;w fUj;J epyTfpd;wJ. Gul;rpAld; Gjpa

fl;lisg;gbkk; Njhw;wk; ngWk; nfhk;gdpf]; Gul;rpapd; gpd;du; Gtpikaf; Nfhl;ghL

khw;wg;gl;L #upa ikaf; Nfhl;ghL Njhw;wk; ngw;wJ. ,urhadg; Gul;rpapd; tpisthf

GNs[p];ld; nfhs;if epuhfupf;fg;gl;L xl;rpNaw;wf; nfhs;is fl;bnaOg;gg;gl;lJ.

tpQ;Qhdpfs; Gjpaf; nfhs;isfis Vw;Wf;nfhz;ldu;.

,Ug;gpDk; kughu;e;j tpQ;Qhdpfs; Gjpa mwptpay; khw;wj;jpidf; fl;lisg;

gbkj;jpid Vw;f kWf;fpd;wdu;. xUfhyj;jpy; ,tu;fSk; ,we;JNghthu;fs; vd;gJjhd;

cz;ik. GjpaNjhu; rkaj;ij jOtpf;nfhs;tJ Nghd;W tpQ;Qhdpfs; midtUk;

Gjpa mwptpay; khw;wj;jpid Vw;Wf;nfhz;ldu;.

,j;jifa epiyikapd; fPo; Muk;gj;jpy; epytpa fl;lisg; gbkf; nfhs;if

uPjpahd mwpTj; njhFjpahdJ> me;jf; fl;lisg; gbkf; nfhs;iff;Fr; rkhe;jukhf

,ire;J nry;tjhff; fhzg;gl;lJ. ,jd;gb tpQ;Qhdj;jpy; gad;gLj;jg;gLk; mwpTj;

njhFjpahdJ mt;tf; fhyj;Jf; Nfhl;ghLfs; fl;lisg; gbkq;fSf;F Vw;gNt

mikAk; vd;w ju;f;f uPjpahd Kbtpw;F tuyhk;. ,jdhy; tpQ;Qhdg; Gul;rpapdhy;

Vw;gLj;jg;gl;l Gjpa efu;TfSf;F (nfhs;if uPjpahd) Kd;G epytpa nfhs;iffs;

xt;thJ (Kuz;gl;L) NghtJld; fzf;fpylq;fhkYk; nry;Yk;.

fl;lisg;gbkq;fSf;fpilapyhd Kuz;ghLk; mrhjhuzepiyAk;

(Inconsistence and Incommensurable)

tpQ;Qhdg; Gul;rpapdhy; Vw;gLk; fl;lisg;gbk khw;wj;jpd;NghJ Gjpa

nfhs;iff;Fk; gioa nfhs;iff;Fk; ,ilapy; njhlu;Gk; ,y;iy vd Njhk];$d;

kw;WnkhU Gul;rpfukhd fUj;njhd;wpid Kd;itf;fpd;whu;. fl;lisg;gbk khw;wj;jpd;

%yk; cyf Nehf;Fk; khWk;. Gjpa nfhs;iffs; njhlu;ghd vz;zf;fUf;fs;

fUj;J uPjpahfj; njhlu;gw;Wf; fhzg;gLgit mrhjhuz epiy vdyhk;.

khWg;gl;l jd;ikapidf; nfhz;l fl;lisg;gbkq;fs; ,uz;ilAk;

,izf;ff;$ba nghJthd mstPL xd;W ,y;iy. epAl;ldpd; ngsjPftpay; fhyk;

kw;Wk; tha;g;Gfs; vd;gtw;iw Id;];ldpd; rhu;Gthj fhyk; kw;Wk; tha;g;GfSld;

rkg;gLj;j KbahJ.

epAl;ldpd; GtpaPu;g;Gf;nfhs;ifapd; mjpfhu ikaj;jpd; fhuzkhf Vw;gLk;

GtpaPu;g;Gj; Jiwapd; xU ngWNgwhFk;.

Gtpika thjk; kw;Wk; #upa ikathjk; vd;gtw;Wf;fpilapy; Vw;wj;jho;Tfs;

,t;thW fhzg;gLfpd;wd. ,t;thW neUq;fpa mbg;gil thjq;fs; ,uz;bw;Fk;

,ilNa ghyk; xd;wpidg; NghlKbahik kw;Wk; njhlu;Gg;gLj;j Kbahj ghupa

,ilntspnahd;W cs;sJ.

fl;lisg;gbkq;fs; ,uz;Lk; xd;Nwhnlhd;W ,izf;fg;gl Kbahj ,uz;L

Nfhl;ghl;L mbg;gilfshFk;. epAl;ldpd; fUtpahdJ jPu;khdpf;f Kbahjtw;Wf;Fg;

nghUe;Jk;. Mdhy; Fthd;lDila fUtp EZf;fkhd njhFjpfSf;Fg; nghUe;Jk;

xsp miyf; nfhs;iff;Fk;> mZf;nfhs;iff;FkpilNa ,e;jj; njhlu;gpd;ik

fhzg;gLfpd;wJ. gauhgd;l; ,j;njhlu;gpd;ikiaf; fypypNahtpd; Nfhl;ghl;ilAk;

GtpaPu;g;Gf; nfhs;ifiaAk; mbg;gilahff; nfhz;L tpgupj;jhu;. miy - mZf;

nfhs;isfspy; cs;s vz;zf;fUf;fs; xd;NwhL xd;W fUj;J uPjpahf

njhlu;gpy;yhjitfs;. ,jdhy; ,q;F nghUe;jh epiyNa fhzg;gLfpd;wJ.
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Nghy; (1924 - 1994) gauhgd;bd; rpe;jidfs;

 ,tu; vOjpa (Science without Experimence) ~~mDgtk; mw;w tpQ;Qhdk; - 1969||

vDk; fl;Liuapy; tpQ;Qhdf; Nfhl;ghLfisf; flbnaOg;Gtjw;F tpsq;fpf;

nfhs;tjw;F kw;Wk; gupNrhjid nra;tjw;F mDgtk; vd;gJ %yj;jj;Jtkhf

xUNghJk; Njitapy;iy vdf; Fwpg;gpLfpd;whu;.

 fUj;jhdJ ntspg;gLtJ> mDgtk; kw;Wk; mtjhdpg;gpd; %yk; tplaj;ij

kWf;fpd;whu;.

 ,tu; vOjpa (Aganinst method’ - 1924) kw;Wk; E}ypy; mwpTj; Njlypy; fhzg;gl;l

muh[f epiy ntspahdJ tpQ;Qhd Kiwapd;NghJ Vf Kiwahf vJTk;

fhzg;glf; $lhJ vd;fpwhu;.

 tpQ;Qhd mwpT cUthf;fj;jpw;F epr;rapf;fg;gl;l Kiwapay; xd;Wk;

mjNdhbize;j rl;l jpl;lq;fSk; Njit vDk; fUj;ij Nghuhgd;l; kWf;fpd;whu;.

 ~~tpQ;Qhdk; jpwe;j r%fk;|| - 1978 ,t;thW Fwpg;gpLfpd;wJ.

 tpQ;Qhd Kiwapay; vd xd;Wk; ,y;iy vdTk; ~~midj;J Ma;T

nrad;KiwfSk; tpQ;Qhd uPjpahdit vd cWjpg;gLj;jf; $ba ek;gf;$ba

Kiwapay; rhu;e;j tpjpKiwfNs|| rl;ljpl;lq;fs; ,y;iy vd;fpwhu;.

 tpQ;Qhdpfs; Gjpa Ma;Tj;Jiwapy; <LgLk;NghJ jkJ juk;> nrad;Kiwfs;>

mstPl;L Kiwfs; vd;gtw;iwr; rPu;j;jpUj;jpf; nfhs;thu;. rpyNtisfspy; jkJ

Nfhl;ghLfs; kw;Wk; fUtpfisf; $l KOikahf GJg;gpj;Jf; nfhs;thu;.

 tpQ;Qhdpfshy; kPwg;glhj Kiwapay; tpjpfs; fpilahJ mit ,lk;ngw;Ws;s

gpd;dzpia Nehf;Fkplj;J Kiwapay; rhu;e;j tpjpKiwfis kPWtJ

tpQ;Qhdj;jpd; tsu;r;rpf;Fj; Njitg;gLfpwJ.

 Kiwapay; vd;w uPjpapy; midj;Jk; Vw;Gilad (Anything goes) vDk; fUj;ij

gauhgz;l; Kd;itg;gJ tpQ;Qhd Ma;Tfs; njhlu;gpy; rpf;fyw;w nfhs;ifapid

Kd;itg;gjw;fd;W.

 jhk; tpUk;gpa ve;jnthU KiwapaiyAk; gad;gLj;jyhk; Mdhy; tpQ;Qhdpfs;

jkJ fUj;J> Nfhl;ghLfs; kw;Wk; jPu;khdq;fspd; gad;ghl;bid guprPyidf;Fl;

gLj;jj; jahuhf ,Uf;f Ntz;Lk; vdg; gauhgd;l; Fwpg;gpLfpd;whu;.

 1974y; vOjpa “Against method” vDk; jkJ E}ypy; muh[f Kiw gw;wp Fwpg;gpLfpwhu;.

khngUk; tpQ;Qhdf; fz;Lgpbg;Gf;fspy; ,lk;ngw;wpUg;gJ Fwpj;j xU Kiwapaiy

nfhz;L my;y> tpjpfis mDrupj;J my;y vd nfhk;gdpf;f]; Gul;rpapy; fypypNah

nraw;gl;l Kiwapid ,jw;F cjhuzkhf Fwpg;gpLfpd;whu;.

 muh[ff; Nfhl;ghlhdJ epr;rapf;fg;gl;l tpjpfisf; nfhz;Ls;s KiwapaiyAk;

ghu;f;f tpQ;Qhdj;jpd; tsu;r;rpf;Fj; JizGupAk; khdpl Neaj;Jld; njhlu;GilaJ.

 mwptpd; gy;tifikiag; ghJfhf;f Ntz;Lk; vdf; Fwpg;gpLfpd;whu;.

 tpQ;Qhd mwptpd; Kd;Ndw;wk; Nkyhz;ikr; rl;lfj;jpidf;fle;J nrd;W Nkw;

nfhs;sg;gLk; fz;Lgpbg;Gf;fspy; jq;fpAs;sJ. tpQ;Qhd mwpTj;njhFjpf;F

jdpj;Jtkhd Kiwahff; fUjg;gLk; mwpT Nkyhz;ik thjj;jpidg; gauhl;

epuhfupf;fpd;whu;.
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 Vida tpNrl mwptpay;fNshL xg;gpLk;NghJ cau;thd epyikapid Ntz;b

epw;gjw;F tpQ;Qhd mwpTf;F Kiwikrhu; cupikNah> jFjpNah fpilahJ

vd;gJ gauhgd;bd; fUj;jhFk;.

 tpQ;Qhdf; nfhs;if xd;wpid Xu; fl;likg;ghf (mikT Nru;f;ifahf) nfhs;tJ

yfNlhrpd; fUj;jhFk;. mjd;gb mJ tpQ;Qhd Ma;T epfo;r;rpj;jpl;lk; xd;wpy;

Kf;fpakhd ikaf;fUthf (hard core) mikfpwJ. mj;Jld; ,J epfo;r;rpj;jpl;lj;jpd;

Kf;fpakhd mbg;gilf; Nfhl;ghlhfTk; fhzg;gLfpwJ. Ma;thsu; mk;ikaf;

fUtpw;F vjpu;khwhdtifapy; my;yJ epuhfupf;Fk; tifapy; vJtpj

rpWnraw;ghLfisAk; Nkw;nfhs;sf;$lhJ. mJ jilg;gLj;jg;gl;Ls;sJ.

tpQ;Qhd Ma;T epfo;r;rpj; jpl;lq;fs;

,k;upyf;fNlh]; (1922 - 1974) vd;ghu; nghg;gupd; khztu; Mthu;. ,tu; yz;ld;

nghUspay; gy;fiyf;fofj;jpy; tpQ;Qhd jj;Jt Mrpupauhff; flikahw;wpdhu;.

yf;Nlh]; kw;Wk; gauhgz;l; ,UtUk; rkfhyj;jtu;fs;. yf;fNlh]; kw;Wk;

gauhgz;l; ey;y ez;gu;fs; vd;gJld; jPtpukhd thjj;jpYk; <LgLtu;.

1970 ,y; ntspahd “Falsification and the mathadology of scientific reserch Programs”

(ngha;g;gpj;jy; kw;Wk; tpQ;Qhd Ma;T epfo;r;rp jpl;l Kiwapay;) vDk; fl;Liuapy;

nghg;gu; - $d; - gauhgz;l; MfpNahupd; thjplypy; yf;Nlhrpd; gq;fspg;Gf;

Fwpg;gplg;gLfpwJ.

yf;Nlh]; $dpd; ~tpQ;Qhdg; Gul;rp| njhlu;ghd tpgupg;ig tpku;rdj;Jf;

Fl;gLj;jpaJld; nghg;gupd; ngha;g;gpj;jy; Nfhl;ghl;bd; mbg;gilapy;  tpQ;Qhd

mwptpy; Vw;gl;l khw;wq;fs; njhlu;gpy; ~tpQ;Qhd Ma;T Ntiyj;jpl;lk;| vDk;

Gjpa Nfhl;ghl;il Kd;itj;jhu;.

 nghg;gu; Kd;itj;j ngha;g;gpj;jy; Nfhl;ghlhdJ epr;rapf;fg;gl;l Fwpj;j xU

gpur;rpid njhlu;gpyhdJ. gy;NtW Nfhl;ghLfs; mlq;fpa gue;j tplak; njhlu;ghfj;

njspTgLj;j ,jid yf;Nlh]; ~,J kpfTk; vspikahd Kiwapay; rhuh

ngha;gpj;jy;| vdf; Fwpg;gpLfpwhu;.

 nghg;gupd; Nfhl;ghl;bd; kPjhd tiuaiwapidf; fhz;gjd; %yk; tpQ;Qhd

Nfhl;ghLfs; njhlu;gpy; Njhk];$d; Kd;itj;j fUj;jpd; yf;Nlh];

Kf;fpaj;Jtj;jpidAk; nghUj;jg;ghl;bidAk; fhz;fpwhu;.

 $dpd; ~tpQ;Qhd Nfhl;ghLfs; jdpj;J ,lk;ngWtJ ,y;iy|. vdf; Fwpg;gpLfpd;whu;.

mit tuyhw;WuPjpahfr; r%f kw;Wk; gz;ghl;L uPjpapy; ,lg;gLj;jg;gl;Ls;sd.

vDk; $Dila fUj;ij yfNlh]; Vw;Wf;nfhs;fpwhu;.

 tpQ;Qhdk; njhlu;gpy; Nkw;nfhs;Sk; ciuahly;fs; vjpu;fhyj;jpy; tpQ;Qhd

Ma;TfSf;F topfhl;ly;fshf mika Ntz;Lk; vd;gJ yf;fNlh]pd;

vz;zkhFk;. ,jd;gb tpahghuj; ghq;Filik Kiwapay;fSld; $ba

ngha;g;gpj;jy; Nfhl;ghl;bid (Sophusticaled methodological falsificationism)

fl;bnaOg;Gfpd;whu;.
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 yfN;lh]; nghg;gupd; ngha;g;gpj;jy; Nfhl;ghl;il mbg;gilahff; nfhz;L

~tpQ;Qhdj;jpd; tsu;r;rpahdJ mjDs;Ns fhzg;gLk; cz;ikapd; tsu;r;rpahFk;|

vdf; Fwpg;gpLfpd;whu;.

 tpQ;Qhdj;jpy; Vw;gLk; Gul;rpahdJ fhuzfhupa njhlu;gw;w nraw;ghLfs; MFk;.

vDk; $dpd; fUj;jpid kWf;Fk; yfNlh]; mit fhuzfhupaj; njhlu;gpd;

mbg;gilapNyNa Vw;gLfpd;wd vd;fpwhu;.

mt;thW Nkw;nfhs;tJ mtu; me;j epfo;r;rpj;jpl;lj;jpy; ,Ue;J tpyfpr;

nry;gtuhfNt fUjg;gLthu;. epfo;r;rpj;jpl;lj;jpd; ikaf;fUtpid khw;w KbahJ

vd;gJ epfo;r;rpj;jpl;lj; jahupg;ghsu;fspd; Kiwapay; rhu;e;j tpjpahFk;.

 epfo;r;rpj;jpl;lj;jpd; fUg;nghUisr; #o mjid ghJfhf;Fk; tyak; (protective

belt) xd;W fhzg;gLk;. Jizf;fUJNfhs;fs;> (auxillary hypotheges) kw;Wk; (fpis

tpjpfs;) Mfpatw;why; mg;ghJfhg;G tyak; cUthf;fg;gl;bUf;Fk;. tpQ;Qhdp

nahUtu; ngha;g;gpj;jYf;F my;yJ jpUj;jj;jpw;F cl;gLj;JtJ ghJfhg;G

tyaj;jpYs;s fhuzpfisahFk;. fLikahd NrhjidfSf;F Kfk; nfhLj;jthW

ngha;g;gpj;jy; my;yJ epuhfupj;jy;fspypUe;J epfo;r;rpj;jpl;lj;jpd; ikaf;fUj;jpid

ghJfhj;Jf; nfhs;tJ epfo;r;rpj;jpl;lj;jpd; ,ay;ghFk;.

 yfNlh]; Fwpg;gpLtJ Nghd;W epfo;r;rpj;jpl;lj;jpy; ,uz;L Kiwapay; rhu;

epajpfs; fhzg;gLfpd;wd. mit epfo;r;rpj;jpl;lj;jpd; Neu; topKiw (Positive

heuristic) kw;Wk; kiw topKiw (Negative heuristic) vdf; Fwpg;gpLfpd;wJ.

 Ma;T epfo;r;rpj;jpl;lk; xd;wpd; Neu; topKiw> Neu;#j;jpuk; vdg;gLk; rhjfkhd

ghjfkhd vz;zf;fUr; rl;lfj;jpd; Clhfg; ghJfhg;G tyaj;jpid tpUj;jp

nra;tjd; %yk; ikaf;fU fhg;Gf;Fs;shFk;. epfo;r;rpj;jpl;lk; Nkw;nfhs;Sk;

topKiw> filg;gpbf;f Ntz;ba nrad;Kiwfs;> Gjpa Jizf;fUJNfhs;fis

fl;bnaOg;gpf; nfhs;Sjy;> eilKiwapy; cs;s Jizf;fUJNfhs;fis

khw;wpaikj;jypd; %yk; ikaf;fU vjpu;Nehf;Fk; gpur;rpidfspy; ,Ue;J mjidg;

ghJfhg;gjw;fhd ghJfhg;G Ntyp mikf;fg;gLfpwJ. ,r;nraw;ghl;by; ~etPd

fzpj Kiwfs;> fl;Lg;gLj;jw; Nrhjid Kiwfs;> mstPLfs; kw;Wk; fUtpfs;

Nghd;wtw;iw jahu;g;gLj;jpf; nfhs;sy;> Gjpa tpsf;fj;jpid Kd;itj;jy;>

vd;gtw;Wf;F tpQ;QhdpnahUtUf;F mDkjp toq;fg;gl;Ls;sJ. Ma;T

epfo;r;rpj;jpl;lj;jpy; ePf;ff;$ba> kWrPuikf;ff;$ba mwpFwpfspd; jug;gLj;jy;

%yk; Neu;topKiw (Neu; #j;jpuk;) cUthf;fg;gLk;.
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 kiwr;#j;jpuk; (kiwtopKiw) %yk; Ma;thsu; Ma;T epfo;r;rpj;jpl;lj;jpd;

ikaf;fUtpw;F vjpu;kiwahd my;yJ mjid epuhfupf;Fk; nraw;ghLfis

Nkw;nfhs;sf; $lhJ gpuj;jpNafkhd rhd;Wfs; ,y;yhj fUJNfhs;fis my;yJ

re;ju;g;gf; fUJNfhs;fis Ma;Tepfo;r;rpj;jpl;lk; xd;wpy; gad;gLj;jpf;

nfhs;sf;$lhJ. vd;gJ kiw #j;jpuk; nfhs;Sk; Xu; epajpahFk;.

 Ma;T epfo;r;rpj;jpl;lk; xd;W tsu;r;rpaile;j xd;whff; fUjg;gLtJ ntw;wpfukhd

vjpu;T$wy;fis my;yJ ,ilapilNa Gjpa vjpu;T $wy;fis Kd;itf;ff;

$bajhf ,Ue;jhy; khj;jpuNk me;jtifapy; ntw;wpfukhd vjpu;T$wy;fisf;

$whj epfo;r;rpj;jpl;lq;fs; tPo;r;rpaile;J nry;Yk; epfo;r;rpj;jpl;lq;fshff;

nfhs;sg;gLk;. tsu;r;rp Nghf;Fila epfo;r;rpj;jpl;lq;fs; Kd;ndLf;fg;gl

Ntz;bait vd;gJld; tPo;r;rpaile;J nry;Yk; epfo;r;rpj;jpl;lq;fs; iftplg;gl

Ntz;bait vd;gJ Fwpg;gplj;jf;fJ.

fw;wy; fw;gpj;jy; nraw;Kiwfs;

1. Ngf;fdpd; mDgtKiw njhlu;gpy; Nltpl; `pa+k; Kd;itj;j fUj;Jf;fis

tpsf;Ff.

2. ca;j;jwp Kiwapaypd; ,uz;L gpupTfs; njhlu;gpyhd

1. xw;Wikfs;

2. Ntw;Wikfs;

3. nghJthd FiwghLfisf; fye;JiuahLf.

3. Kiwapay; njhlu;ghd rhu;Gthjk; gw;wp tpku;rd uPjpahff; fUj;Jiuf;f.

4. nghg;gupdJk;> $dpdJk; Kiwapay;fs; njhlu;ghd xw;Wik> Ntw;Wikfisf;

fye;JiuahLf.

5. tpQ;Qhdj;jpd; tsu;r;rpf;F Kiwapay;fspd; gq;fspg;gpidg; gw;wpf;

fye;JiuahLf.

6. yf;fNlhrpd; tpQ;Qhd Ma;T epfo;r;rpj; jpl;l Kiwapd; fl;likg;G ntw;wpfukhd

Ma;T epfo;r;rpj; jpl;lj;Jf;F vj;jifa gq;fspg;gpid toq;FfpwJ vd;gij

tpsf;Ff.
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tpQ;Qhdf; fUJNfhs;fs;

Nju;r;rp 12.0 tpQ;Qhd fUJNfhs;fspd; ,ay;GfisAk; mit Nrhjpf;Fk;

KiwfisAk; fw;ghu;.

Nju;r;rp kl;lk; : - 12.1 tpQ;Qhd nghJikahf;fq;fspd; ,ay;Gfis

tpgupg;ghu;.

ghlNtisfs; : - 2 0

fw;ww;NgWfs; : -

 tpQ;Qhd u Pj pahd Ma;tpy ; fUJNfhs; xd;wpd ;

Kf;fpaj;Jtj;ij vLj;Jf;fhl;Lthu;.

 tpQ;Qhd Ma;tpD}lhff; fUJNfhs; tha;g;Gg;ghu;j;jy;

njhlu;ghd gbKiwfis tpsf;Fthu;.

 tpQ;Qhd fUJNfhs; xd;wpd; gz;Gfis tpsf;Fthu;.

 tpQ;Qhd fUJNfhs; jdp kw;Wk; tpsf;fq;fs; tpQ;Qhd

mwptpidf; fl;bnaOg;Gtjw;F cjTk; tpjj;jpid kjpg;ghu;.

 tpQ;Qhdf; nfhs;iff;Fk; tpjpf ;Fk; ,ilapyhd

NtWghl;il cjhuzq;fSld; tpsf;Fthu;.

mwpKfk; : -

gpur;rpid xd;wpw;Fj; jPu;thff; fl;bnaOg;gg;gl;l fUJNfhs; xd;wpid tpUj;jp

nra;J mjd; Vw;Gilikiag; guprPypg;gJ tpQ;Qhdj;jpd; gzpahFk;. mt;thW

Vw;Wf;nfhs;sg;gLk; fUJNfhs;fs; tpjp my;yJ nfhs;iffshff; fUjg;gLk;.

tpQ;Qhdj;jpd; fUJNfhs; xd;wpd; Njhw;wKk; tsu;r;rpAk;

 gpur;rpid : - eilKiwapYs;s vz;zf;fUf;fs; kw;Wk; Nfhl;ghLfSld;

nghUe;jhj> jw;Nghija mwptpd; xUgFjpahff; nfhs;s Kbahj> mwptpay;

tpsf;fkspf;f Kbahj epfo;Tfs;> re;ju;g;gq;fs; my;yJ epiyikfs; gpur;rpidfs;

vdg;gLk;.

 fUJNfhs;fs; fl;bnaOg;gg;gly; : -

gpur;rpid njhlu;ghd Ma;Tf;F topfhl;Lk; jPu;thf Kd;itf;fg;gLk; jw;fhypf

CfNk fUJNfhs; MFk;.

cjhuzkhf :- 1. tpad;dh kUj;Jtkidapy; fu;gpzpj;jha;khupd; kuzk;

njhlu;gpy; rpk;Nky; itw; Nkw;nfhz;l Ma;T

2. Y}ap gh];lupd; Ma;T

3. vkyp & bg;jPupah (njhz;il mow;rp Neha;) Neha;

njhlu;gpy; Nkw;nfhz;l Ma;T

Nghd;wtw;wpw;F mbg;gilaha; mike;j fUJNfhs;fs;.
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 vjpu;T$wy;fs; kw;Wk; mDgt Nrhjid

fUJNfhs; xd;wpd; cl;fpilahd ju;f;fNk vjpu;T$wyhFk;. mtjhdpf;fg;gl;l

fUJNfhs; xd;wpw;Fr; rhu;ghd my;yJ vjpuhd fhuzpfisg; ngw;Wf;nfhs;s

Kbahjtplj;J mf;fUJNfhs;fspd; Vw;Gilikiag; guprPyid nra;tjw;fhf

vjpu;T$wy;fs; JizGupAk;. Gyf;fhl;rp%yk; mtjhdpf;fg;gl;l tplaq;fisf;

fUJNfhSld; njhlu;GgLj;Jtij vjpu;T$wy; Nkw;nfhs;fpwJ.

kPs;guprPyid kw;Wk; kjpg;gPL

tpQ;Qhd fUJNfhs; xd;wpidg; guprPyidf;F cl;gLj;Jk; NghJ epuhfupj;jy;>

khw;wpaikj;jy;> cWjpg;gLj;jy; ,lk;ngWk; tpjj;ij tpsf;Fjy;.

cjhuzk; :- “epiwahdJ Ntfj;jpd; kPJ jhf;fk; nrYj;Jk;” vDk;

mup];Nlhl;lypd; fUJNfhs; epuhfupf;fg;gl;L fypypNahtpd;

nfhs;if xg;Gtpf;fg;gl;lJ.

njhz;il mow;rp Neha; njhlu;gpy; vkyp & tpdJ gupNrhjid.

tpQ;Qhd fUJNfhs; xd;wpd; gz;Gfs;

 gpur;rpidf;Fj; jPu;thf mikjy;

 Njhw;wg;ghl;bid tpsf;Fjy;

 mDgt Nrhjidf;F cl;gLj;jf;$bajhf ,Uj;jy;.

 vjpu;T$wiy cl;fpilahfg; ngwy;

 vspikj; jd;ik

 Jy;ypaj;jd;ik / epr;raj;jd;ik

gpur;rpidf;Fj; jPu;thf mikjy;

tpQ;Qhdpahdtu; ,aw;if kw;Wk; mjd; nraw;ghLfs; njhlu;gpy; my;yJ

kdpj elj;ijfs; njhlu;gpy; Vd;? vd;d? vg;gb? Nghd;w tpdhf;fSlhfr; rupahd

tpilfhZk; fUJNfhs;fs;> ntw;wpfukhd fUJNfhs;fshFk;.

cjhuzk; :- GtpaPu;g;Gf; nfhs;if

fUJNfhs; xd;W ntw;wpaspf;fhj re;ju;g;gj;jpy; mJ gadw;w fUJNfhshff; fUjg;gLk;.

mt;thwhd fUJNfhs;fs; rupahd fUJNfhs; xd;iwf; fl;bnaOg;Gtjw;fhf topfhl;l

cjTk; fUJNfhs;fshff; fUjg;gLk;.

cjhuzk; :- GNsh[p];ld; nfhs;if
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,aw;if Neu;Tfis Njhw;wg;ghLfis tpsf;Fjy;

fUJNfhs; xd;wpy; mlq;fpAs;s vz;zf;fUf;fis mstplf;$bajhfTk;

nray;uPjpahf tiutpyf;fzg;gLj;jf;$bajhfTk; ,Ug;gNjhL mtw;wpd; %yk;

epfo;Tfis tpsf;Ftjw;F my;yJ fhuzfhupa njhlu;gpid fz;lwptjw;F KbAkhf

,Uj;jy; Ntz;Lk;.

vjpu ;T$wy;

fUJNfhs; xd;wpy; ,Ue;J ca;j;jwpag;gl;l mjw;F rhu;ghd epfo;nthd;W

vjpu;T$wyhtNjhL mjD}lhff; fUJNfhs; xd;wpd; Vw;Gilik guprPypf;fg;gLk;.

cjhuzk; :- 1915 my;gpul; Id;];ldpd; nghJr;rhu;G thjj;jpd; %yk;

GtpaPu;g;gpidf; fhuzkhff; nfhz;L xspf;fjpu;fs; tise;Jr; nry;Yk;

vd;w vjpu;T$wiy Kd;itj;jik.

cjhuzk; :- 1919 ,y; Vw;gl;l G+uz #upaf;fpufzj;ij Mgpupf;fhtpy; ,Ue;J

mtjhdpj;j Mju; Vl;bd; Id;];ildpd; vjpu;T$wiy cWjpg;gLj;jpaik

vspikahdj; jd;ik : -

fUJNfhs; kw;Wk; mjNdhL njhlu;Gila fhuzpfis vLj;JNehf;fpd; mtw;wpy;

xw;Wik vdg;gLk; gpizg;G jd;ik> NtWghLfs; Fiwe;j epiy> mjpfkhd fhuzpfs;

ntspg;glf;$bajhd jd;ik kw;Wk; tpQ;Qhdj;jpy; cs;s mjpfsthd Nfhl;ghLfis

xg;gplf;$ba jd;ik Nghd;wtw;wpd; xl;Lnkhj;jk;  vdf; Fwpg;gplyhk;. ,J rhjhuz

mu;j;jj;jpYk; khWgl;l epiyahFk;.

Gyf;fhl;rpg; ngUk; jd;ik

mDgtuPjpahd fhuzpfis mbg;gilahff; nfhz;lJ.

1. Gtpapd; cz;ik Neu;Tfis ntspg;gLj;jf;$bajhf ,Uj;jy;

2. mj;Jiwrhu; tpQ;QhdpfSf;fpilapy; cld;gbf;if xd;whf Vw;Wf;nfhs;sy;

cjhuzk; :- GtpaPu;g;Gf; nfhs;if

,jD}lhf Vw;Wf;nfhs;sg;gLk; Nfhs;fspd; xOf;F Nghd;w cl;fpilfis Nrhjidf;F

cl;gLj;j KbAk;.

nfhs;if kw;Wk; tpjpfSf;F ,ilapyhd NtWghLfs;

1. tpjpahdJ vd;d? vDk; gpur;rpidf;F gjpy; mspg;gNjhL nfhs;if vt;thwhdJ?

Vd;? vDk; tpdhf;fSf;F tpilaspf;Fk;.

cjhuzk; :- tspapd; mKf;fk; kw;Wk; fdtsT vd;gtw;Wf;fpilapyhd

njhlu;G vd;d? nghapypd; tpjp vd;gNj ,jw;fhd tpilahFk;.

 
khjpup cL

 

 

#upad;

GtpcLtpd; cz;ik miktplk;
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cjhuzk; :- Nknywpag;gl;l fy;nyhd;W fPNo tpOtJ Vd;? GtpaPu;g;Gf;

nfhs;ifapd; %yk; jPu;T Kd;itf;fg;gLfpd;wJ.

2. tpjpnahd;wpd; %yk; ,uz;L khwpfSf;F ,ilapyhd njhlu;gpid

ntspg;gLj;jg;gLtNjhL nfhs;if xd;wpd;%yk; epfo;TfSf;fhd fhuzq;fSf;F

tpsf;fk; mspf;fg;gLfpd;wJ.

cjhuzk; :- nghapypd; tpjp kw;Wk; rhs;]; tpjp

3. tpjpahdJ ngUk;ghYk; Neubahfr; Nrhjidf;F cl;gLj;jg;gLtNjhL

nfhs;ifahdJ kiwKfkhfNt Nrhjpf;fg;gLk;.

cjhuzk; :- ̀ {f;fpd; tpjp – tpw;jhuhR %yk; gy;NtW myfpyhd epiwfis

mstpLk;NghJ tpy;yhdJ mirAk; mstpid msj;jypd; %yk; Nrhjidf;F

cl;gLfpd;wJ.

Gtpapu;g;Gf;nfhs;if :- ,q;F Nfhs;fspd; xOf;F njhlu;ghfg; ngw;Wf;

nfhs;sg;gLk; vjpu;T$wy;fis mtjhdpg;GfNshL xg;gpLk;NghJ nfhs;if

ahdJ Vw;Wf;nfhs;sg;gLk;.

4. tpjpAk; nfhs;ifnahd;wpd; gug;Gk; - nfhs;ifahdJ gue;jstpyhd

Clfq;fis nfhz;Ls;sJ.

mZf;nfhs;ifapd; %yk; tpjpapd; epiyahd tpfpjk;> tpjpapd; tiuaWf;fg;gl;l

tpfpjk; kw;Wk gu];gu tpfpjhrhu tpjpia tpsf;Fjy;

cjhuzk; :- mZtpd; jpzpT

 mZ tiuGf; nfhs;ifapd; %yk; thA %yf;$w;wpd; ,af;f tpjpia

tpsf;Fjy;.

thA %yf;$wpd; ,af;ftpjp PV = nRT vdg;gLk;.

P – mKf;fk; n- mZf;fspd; vz;zpf;if

V – fdtsT R - ,yl;rpa thA khwpyp

T – ntg;gepiy

1. nT – Pa 1/v = nghapypd; tpjp (nRT = K) Mjyhy; Pv = K

2. nT – v x T = rhs;]; tpjp i (V = n RT/P ck; T/V = K) Mjyhy; V x T

3. nT – Px T = R rhs;]; tpjp ii (P = n RT/V ck; P/T = K) Mjyhy; PxT

5. tpjpnahd;Wf;F Vw;g nfhs;ifAk; khwf;$Lk;.

cjhuzk; :- Gtpikaf; nfhs;if khw;wk;ngw;W #upaikaf; nfhs;if

Kd;itf;fg;gl;lJ.

 
V

P

V

T

ngha;ypd; tpjp rhs;]pd; tpjp
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(mbg;gilf; nfhs;if khWk;NghJ Gyf;fhl;rp kw;Wk; mtjhdpg;Gk; tpsf;fq;fspy;

khw;wk; Vw;gLk;.)tpjpahdJ Gjpa nfhs;iff;F Vw;g tpsf;fg;gLk;.

cjhuzk; :- GtpaPu;g;G tpir> jpzpTNghd;w vz;zf;fUf;fs;. lhu;tpDila

Nfhl;ghL rPuikf;fg;gl;L et lhu;tpdpaf; nfhs;if fl;bnaOg;gg;gl;lJ.

,yl;rpa nghJikahf;fk; kw;Wk; Gs;sptpgutpay; nghJikahf;fk;

fw;gid nghJikahf;fj;jpy; Fwpj;j Jiwrhu;e;j nghUl;rhu;e;j nghJthd

gz;Gfs; fhl;lg;gLtJld; Fwpj;j mg;gz;G mj;Jiwrhu;e;j midj;Jg;

nghUl;fSf;Fk; nghUe;Jk;.

cjhuzk; :- Qhapw;Wj;njhFjpapy; cs;s midj;Jf; Nfhs;fSk; #upaid

ikakhff; nfhz;L ePs;tl;l xOq;fpy; gazpf;fpd;wd.

Gs;sptpgutpay; nghJikahf;fk; vd;gJ Fwpj;j Jiwapd; nghJikahf;fk;

MapDk; mj;JiwapYs;s xt;nthU ,yf;Ff;Fk; mJ Vw;GilajhfhJ.

cjhuzk; :- ,Uja Nehasu;fspy; 95% ,du; mjpfsT Gifgpbf;fpd;wdu;.

2015 f.ngh.j rh/j guPl;irapy; fzpj ghlj;jpd; milT kl;lk; 55% MFk;.

fUJNfhs; xd;W cUthf;fg;gly;

tpQ;Qhdf; fUJNfhs; gupNrhjidf;F cl;gLk; NghJ mit epuhfupj;jy;>

rPuikj;jy;> cWjpg;gLj;jg;gLk; tpjk; kw;Wk; Kd;ida nfhs;ifapd; fhuzpfs;

gpd;ida nfhs;iff;F Cfkhf mikAk; tpjj;ij tpsf;Fjy;.

cjhuzk; :- epiw Ntfj;jpd;kPJ nry;thf;Fr; nrYj;Jk; vDk; mup];Nlhl;lypd;

fUJNfhs; epuhfupf;fg;gl;L fypypNahtpd; nfhs;if cWjpg;gLj;jg;gly;.

 fUJNfhs; xd;wpd; Vw;gpidg; gupNrhjpg;gjw;F Neu; my;yJ Neuy; Kiwfs;

gad;gLj;jg;gLfpd;wd.

vjpu;T$wypd;wp Neub Gyf;fhl;rpfspd; %yk; fUJNfhs; xd;Wf;Fr; rhu;ghd /
vjpuhd re;ju;g;gq;fisg; ngw;Wf;nfhs;sy; Neu; Nrhjid MFk;.

cjhuzk; :- `{f; ,d; tpjpapidr; Nrhjpj;jy;

fUJNfhspd; cl;fpilapid (vjpu;T$wiy) mtjhdpg;Gr; re;ju;g;gq;fSld;

njhlu;GgLj;Jtjd; %yk; fUJNfhspd; Vw;Gilikia guprPypj;jy; Neuy;

KiwahFk;.

cjhuzk; :- GtpaPu;g;Gf; nfhs;if my;yJ rhu;Gf; nfhs;ifapd; jFjpapidr;

Nrhjpj;jy;.

fUJNfhshf;f khjpupfs; kw;Wk; nkhopg;gad;ghL

Gyf;fhl;rpaDgtq;fs; %yk; NeubahfNth / kiwKfkhfNth fUJNfhSld;

njhlu;Gg;gLj;jf;$ba> MdhYk; Gyf;fhl;rpf;F mg;ghw;gl;l fhuzpfs;

fUJNfhs;fSf;F mbg;gilahf mikaf;$Lk;.

cjhuzk; :- thAf;fs;> KOikahd Gyf;fhl;rpf;F cl;gLk; nghUl;fs;>

jsTUf;fs; Nghd;w Nfhl;ghl;L uPjpapyhd nghUl;fs; Nghd;wd kuGuPjpahd

vz;zf;fUf;fis mbg;gilahff; nfhz;l nfhs;iffs;.



92

khjpupfs; %yk; Muk;gj; njhFjpapd; fl;likg;Gr; nraw;ghL njspTg;gLj;jy;

kw;Wk; Njitahd jPu;khdq;fSf;F tUjy;.

khjpupfs; ngsjPf khjpupfs; (nghUl;fs;)> tbt / cUt khjpupfs; vdg;gLk;

fzpjuPjpahd khjpupfs; kw;Wk; fzpdp njhopy;El;gj;jpd; %yk; epu;khzpf;fg;gl;l

nghJikahf;fkhf mikayhk;.

DNA ,d; Kg;gupkhd fl;likg;gpid tpsf;Ftjw;F ntl;rd; - fpupf;l; khjpup>

mZtpd; cl;fl;likg;ig tpsf;Ftjw;F njhk;rd; kw;Wk; ujNghl; Kd;itj;j

khjpupfs; Nghd;wd nghUs; rhu;e;j khjpupfshFk;.

tbt khjpup vDk; fzpj uPjpahd khjpupfs; Nfhl;ghl;L uPjpahd ngsjPf

tpQ;Qhdj;jpy; ngUthupahfg; gad;gLj;jg;gLk;.

cjhuzk; :- tYg;gupkhw;wj;ij tpsf;Fjy;

ntg;g> kpd; Vw;wq;fSf;fpilapyhd rkepiyia tpsf;Fjy;.

mtjhdpg;igg; NghyNt nfhs;iffSk; Nfhl;ghLfSk; nkhopapd; Clhf

ntspgLj;jg;gLfpd;wJ. Nfhl;ghl;L uPjpahd nkhop (Theoretical language) kw;Wk;

mtjhdpg;G uPjpahd nkhop (Observational language) ,jw;fhfg; gad;gLj;jg;gLfpd;wd.

,aw;if tpQ;Qhdj;jpYk; r%f tpQ;Qhdj;jpYk; nkhopapd; 3 epiyfis

mtjhdpf;fyhk;.

1. nghJthd mk;rq;fis (nghUl;rhu;e;j) nfhz;l nkhop

2. FwpaPl;L nkhop

3. tha;nkhop uPjpahd nkhop (Ngr;Rnkhop)

ahNjDnkhU tpQ;Qhdj;Jiwapy; mjw;NfAupj;jhd nghUs; kw;Wk;

vz;zf;fUf;fSlhf ntspg;gLk; thf;fpaq;fs; nghJthd mk;rq;fslq;fpaitahFk;.

ngsjPf tpQ;Qhd rf;jp> jpzpT> cl;fpil Nghd;w vz;zf;fUf;fSf;fhf mu;j;jj;ij

toq;Ffpd;wJ.

msitapay; kw;Wk; fzpjk; Nghd;w ghlq;fs; epajpfs; kw;Wk; khwpypfis

mbg;gilahff; nfhz;L fUj;Jf;fis Kd;itf;fpd;wd. tpQ;QhdKk; FwpaPl;L

nkhopg;gad;ghl;by; mjpf <Lghl;ilf; fhl;Lfpd;wJ.

c-k; : epa+l;ldpd; ,uz;lhtJ tpjpahdJ F  ma vd FwpaPl;lhf;fk;

nra;ag;gl;Ls;sJ. ,q;F F - tpir m -  jpzpT a - Mu;KLfs; vd nghUs; tpsf;fk;

nra;Ak; NghJ Nkw;Fwpj;j F  ma ,d; mu;j;jkhd jpzpnthd;wpd; Mu;KLfyhdJ

nghUnshd;wpd; kPJ ,aq;Fk; tpirf;F Neu;tpfpj rkd;. vd;gjhFk;.

c + k; : nghUspay; Nghd;w r%f tpQ;Qhdq;fspYk; FwpaPl;L nkhop tbtk;

gad;gLj;jg;gLfpd;wd.

gzf;fzpak; MV = PT vDk; #j;jpuk;

M - ,q;F gzepuk;gy;

V - gzj;jpd; Rw;Nwhl;l Ntfk;

P - nghJ tpiy kl;lk;

T - nfhLf;fy; thq;fspd; vz;zpf;if
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r%fj;jpy; Fwpg;gpl;l rpy egu;fs; cg fyhrhuk; xd;wpw;F my;yJ r%f FOnthd;wpw;F

khj;jpuk; mu;j;jg;gLj;jg;gLk; nkhop> gy;fiyf;fof khztu;fs;> ghjhs cyf

FOtpdu;> rktaJf; FOf;fs; Nghd;w ,t;thwhd cgnkhopf; fyhrhuj;jpd; Clhf

njhlu;Gg;gl;Ls;shu;.

c-k; : Nfhg;gp Cw;Wjy;> fliy NghLjy;.

tpQ;Qhd Gul;rpapd; %yk; mbg;gilf; nfhs;if khWk; NghJ mtjhdpg;G nkhopAk;

gy;NtW khw;wq;fSf;Fs;shFk;. Gjpa vz;zf;fUf;fs; kw;Wk; nrhw;fs; nkhopg;gw;wpa

mbg;gilf; nfhs;if khWk; NghJ fl;bnaOg;gg;gLfpd;wd.

tpQ;Qhd tpsf;fk;

gpur;rpidnahd;W njhlu;gpy; tpQ;Qhd mbg;gilapy; Nkw;nfhs;sg;gLk; tpsf;fkspf;Fk;

nrad;Kiw tpQ;Qhd tpsf;fk; vdg;gLk;.

fhs; n`k;gy; tpQ;Qhd tpsf;fk; njhlu;gpy; ,uz;L khjpupfisf; fhl;bAs;shu;.

1. tpjp ca;j;jwp khjpup (D.N khjpup)
2. Gs;sptpgu njhFj;jwp khjpup (1S khjpup)

tpjp ca;j;jwp Kiw tpsf;fk;

nghJ tpjp my;yJ nghJ tpjpfisg; NgNuL $w;whfTk; tpNrl tpjp my;yJ tpNrl

fhuzpfis rpw;nwL $w;whfTk; nfhz;L tpsf;fg;gl Ntz;ba Neu;tpid tpjp

ca;j;jwpthj mbg;gilapy; Kbthfg; ngWjNy tpsf;fg;gl Ntz;ba Neu;tpw;Fupa

tpQ;Qhd tpsf;fkhFk; vd tpjp ca;j;jwp Kiw $WfpwJ. ,jidg; gpd;tUkhW

n`k;gy; tpsf;Ffpwhu;.

tpQ;Qhd tpsf;fj;jpd; fl;likg;G njhlu;gpy; fhs;n`k;gy; Kd;itj;j ca;j;jwp

khjpupahdJ tpjp ca;j;jwp tpsf;fk; tpjp / ca;j;jwpf; fhl;LU vdg;gLk;.

C
1
 C

2
C

3
 ................. C

k

L
1
 L

3
 L

3
 .....................L

k

/ E

C- tpNrl fhuzpfs; (Fwpj;j epiyik)

L- nghJ tpjp

E- rk;gtk;

ngsjPf epfo;Tnthd;iw tpsf;Ftjw;fhf tpQ;QhdpnahUtuhy; ,k;khjpupia

gad;gLj;jpf; nfhs;s KbAk;.

c-k; Gtpapy; epiyahf nghUj;jg;gLk; jfty; gupkhw;w nra;kjp gw;wp

rpe;jpg;Nghkhapd;

tpNrl fhuzpfs; (C)
C

1
rkjsj;jpy; ,Uj;jy;

C
2

Gtp Row;rp fhy mbg;gil

C
3

Gtp Row;rp ,lk; ngWk; jpir

C
4

Gtpapd; jpzpT

Nkw;Fwpg;gpl;l tpNrl fhuzpfs; jtpu Nkw;Fwpj;j epiyAld; njhlu;Gila ngsjPf

epakq;fs; vdg;gLk;.
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GtpaPu;g;G nfhs;if

Nfhs;fspd; ,af;fk; gw;wpa tpjp

JLg;ghl;l tPuu; xUtu; ge;jpid gpbnaLg;gjd; %yk; Ml;lk; ,oj;jy;> gpypal;

ge;njhd;W Fopapy; tpOjy; Nghd;w ngsjPf epfo;Tfis tpjp ca;j;jwp tpsf;fk;

%yk; tpsf;f KbAk;.

,t;tpjpiag; gad;gLj;jp (r%f tpQ;Qhdk; xd;wpy;) epfo;Tfis tpsf;f KbAk;.

c-k; nghUspaypy; nghUs; xd;wpd; Nfs;tp njhlu;gpy; tpsf;fk; mspj;jy;.

tpjp tpsf;ff; fl;likg;G xU khjpup vd;w tifapy; mjd; Kf;fpaj;Jtk;

1. ,jd; %yk; tpNrl epiyikfis kl;Lky;yhJ Nfhl;ghL xd;iwAk;

tpsq;fpf; nfhs;s KbAk;.

2. tpjp ca;j;jwp fl;likg;nghd;wpid mbg;gilahff; nfhs;tjhy; mJ

epr;raj;jd;ik tha;e;jJ.

3. ghJfhg;G tpjp ca;j;jwp tpsf;fk; xd;wpd; ,ay;igf; nfhz;bUf;Fk;.

tpsf;fj;jpd; gpupTfs; :

1. fhuz uPjpahd mbg;gilapyhd tpsf;fk;

2. Nehf;F nfhs;if tpsf;fk;

3. nray;epiy tpsf;fk;

4. epfo;jfT mbg;gilapyhd tpsf;fk;

5. fUtprhu; tpsf;fk;

fhuz mbg;gilapyhd tpsf;fk;

fhyj;jpd; mbg;gilapy; Kd; epfo;nthd;wpd; tpistpid tpsf;Fjy; fhuzk;

fhl;Ltij Nehf;fhf nfhz;l tpsf;fkhFk;.

c-k; : Nknywpag;gl;l fy; xd;W fPNo tpOtJ Vd;? jhtu ,iyfs; gr;ir epwkhf

,Ug;gJ Vd;? Nehahspapd; kuzj;Jf;fhd fhuzk; vd;d? ,j;jifa

tpdhf;fSf;F tpil NjLk; NghJ fhuzk; fhl;Ljy; ,lk;ngWk;. Fwpj;j

epfo;Tfs; kw;Wk; epakq;fSf;fhfj; Njitg;gLk; tpisnthd;whf me;epfo;T

fhl;lg;gLk;.

Nehf;F tpsf;fk;

Nehf;fq;fs;> ,yl;rpaq;fs;> vjpu;g;ghu;g;Gf;fs; vd;gtw;iw tpsf;FtJf;fhd

mbg;gilahff; nfhs;sy;

c-k; : me;jj; jha; tho;tJ jd; gps;isfSf;fhfNt (vjpu;ghu;g;G)

mtu; mwr;nra;y;fspy; <LgLtJ Mj;k rhe;jpf;fhfNt (,yl;rpak;)

nray; epiy tpsf;fk;

ahNjDk; nrayilT vDk; elj;ijNahL njhlu;Gila tpsf;fkspj;jy;.

c-k; : czT rkpghliltjw;fhff; fy;yPuy; fhzg;gLfpwJ.

mNdfkhd  capupdq;fspd; guk;giufs;  myFfshyhd epw%u;j;jq;

fspd; Muk;gkhfj; D.N.A njhopw;gLfpwJ.

epfo;jfTrhu; tpsf;fk;

eilKiwapy; cs;s tpQ;Qhd fhuzfhupa njhlu;gpidf; fl;lhag;gLj;jpf;

nfhz;Ls;sijf; fhz;gJ mupJ. ,q;F mit ,lk;ngWk; epfo;jfTfSf;F Vw;g

epfo;TfSf;F tpsf;fkspf;fg;gLk;.

C E vdpd;> C vDk; epfo;tpd; kPJ E vDk; epfo;T Vw;gl;Ls;sJ vd;gjhFk;. ,J

fhuz tpsf;fk; MFk;. vdpDk; E vDk; epfo;T Njhw;wk; ngWtjw;F C vDk;

fhuzp P vDk; mstpy; jhf;fk; nrYj;Jfpd;wJ vdf; $wpd; mjd;NghJ epfo;jfT

mbg;gil fhzg;gLfpwJ.

c-k; : gpwg;gpay;G kuGupikfs; njhlu;ghd Nfhl;ghLfs; %yk; tpsf;fkspj;jyhFk;.
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fUtprhu; tpsf;fk;

fUtp rhu;e;j mbg;gilapy; tpsf;fkspf;f$ba epfo;thdJ fUtprhu; tpsf;fkhFk;.

c-k; : fbfhuk; xd;wpy; mirAk; Cry;.

irf;fps; rpy;Yfspd; Rw;Wif

fw;wy; fw;gpj;jy; nraw;ghLfs; :-

1. tpQ;Qhdpfs; gyu; fUJNfhs;fis tpUj;jp nra;J nfhz;l tpjj;jpid

tuyhw;wpypUe;J ngw;Wf; nfhz;l vLj;Jf;fhl;Lfspd; %yk;

tpsf;Ftjw;F khztu;fisf; FOf;fshf;fp kjpg;gply;

2. tpQ;Qhd fUJNfhs; xd;wpd; ,ay;Gfis tpsf;Fjy;

3. tpQ;Qhd fUJNfhs; xd;iwf; fl;bnaOg;Gtjpy; khjpupfspd;

Kf;fpaj;Jtj;ij cjhuzq;fSlhf tpsf;Fjy;

4. tpQ;Qhd tpsf;fg; gpupTfisg; ngaupl;L xt;nthd;Wk; cjhuzk;

xd;WtPjk; fhl;Lthu;.


