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

2007 Mk; Mz;L eilKiwapypUe;j cs;slf;fj;ij mbg;gilahff; nfhz;l ghl
tpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiyf; fy;tpg; gug;Gf;fspd;
vl;L tUl Row;rp Kiwahd> Gjpa Njrpakl;lg; ghltpjhdj;jpd; Kjy; ghfj;jpid
mwpKfg;gLj;jpaJ. Njrpa fy;tp Mizf;FOtpdhy; Kd;nkhopag; gl;l Njrpa fy;tp
,yf;Ffis mbg;gil Nehf;fhff; nfhz;L> ,J nraw;gLj;jg;gl;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; filepiyapypUe;J cau;epiy tiu midj;Jg;
ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsu;j;njLg;gjw;fhf> fPopUe;J
Nky;Nehf;fpa eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg;gLfpwJ. xNu ghlj;jpd;
cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk; ghtpg;g jidf; Fiwg;gjw;fhfTk;>
ghlj;jpd; Nehf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;> nraw;gLj;jf;$bajhd khztu; ikag;
ghltpjhdk; xd;iw cUthf;Fk; Nehf;fpYk; fpilahd xUq;fpizg;ghdJ nraw;gl;L
tUfpd;wJ.

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

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

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

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

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

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

njhopy;El;gf; fUtpfspd; ghtid kw;Wk; mwpTj; Njhw;wq;fs; njhlu;ghfTk; fle;j

,U jrhg;jq;fspy; $basT kWkyu;r;rp Vw;gl;L tUtjidf; fhzf;$bajhf ,Uf;fpd;wJ.

,jw;fika> Njrpa fy;tp epWtfKk; 2017 Mk; Mz;Lf;Fupa fy;tp kWrPuikg;gpw;fhf

vz;zpylq;fhj nghUj;jkhd eltbf;iffis Nkw;nfhz;L tUfpd;wJ. g+Nfhska

uPjpahf Vw;gLk; khw;wq;fs; njhlu;ghfr; rpwe;j Kiwapy; mwpe;J cs;ehl;Lj;

Njitf;fika ,irTgLj;jp khztu; ikaf; fw;wy; - fw;gpj;jy; Kiwia mbg;gilahff;

nfhz;L Gjpa ghljpl;lk; jpl;lkplg;gl;L ghlrhiy Kiwikapd; Kftu;fshfr;

Nritahw;Wk; Mrpupau;fshfpa cq;fsplk; ,t;thrpupau; topfhl;bia xg;gilg;gjpy;

ngUkfpo;r;rpailfpd;Nwd;.

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

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

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

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

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

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

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

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

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

kw;Wk; r%f uPjpapy; Kd;Ndw;wpr; nry;tjw;Fg; nghWg;Gld; nraw;gLtPu;fs; vd ehd;

ek;gpf;if nfhs;fpd;Nwd;.

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

vd;Nghu;fspd; rpwe;j Kaw;rpapdhYk; mu;g;gzpg;gpdhYk; cUthf;fg;gl;Ls;sJ.

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

nraw;gl;l cq;fs; midtUf;Fk; vdJ kdkhu;e;j ed;wpfisj; njuptpj;Jf;

nfhs;fpd;Nwd;.

jpU. Nf. Mu; gj;krpup

gzpg;ghsu; - fzpjj; Jiw

tpQ;Qhd njhopy;El;gg; gPlk;

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

mDkjp : fy;tprhu; mYty;fs; rig
Njrpa fy;tp epWtfk;.

topfhl;ly; : fyhepjp. jpUkjp. [ae;jp FzNrfu
gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

newpg;gLj;jy; : jpU. Nf. Mu;. gj;krpup

gzpg;ghsu;

fzpjj; Jiw.

ghl ,izg;ghf;fk; : jpU. v];. ,uhN[e;jpuk;

nraw;jpl;lj; jiytu; (juk; 12-13 fzpjk;)
fzpjj; Jiw
Njrpa fy;tp epWtfk;.

nry;tp. Nf.Nf. t[pkh v];. fq;fhdq;Nf
cjtp tpupTiuahsu;
fzpjj; Jiw

Njrpa fy;tp epWtfk;.

fiyj;jpl;lf; FO:

fyhepjp vk;. V. cghyp khk;gpl;ba rpNul;l tpupTiuahsu;>

fsdpg; gy;fiyf;fofk;

fyhepjp V. V. v]; ngNuuh rpNul;l tpupTiuahsu;>
Nguhjidg; gy;fiyf;fofk;

Nguhrpupau; v]; rw;Fzuh[h gPlhjpgjp>
aho;g;ghzg; gy;fiyf;fofk;.

jpU.Nf.Nf.lgps;A.V. ruj;Fkhu rpNul;l tpupTiuahsu;>
[atu;j;jdGug; gy;fiyf;fofk;

jpU. Nf. Mu;. gj;krpup gzpg;ghsu;>
fzpjj; Jiw>
Njrpa fy;tp epWtfk;

jpU. v];. ,uhN[e;jpuk; rpNul;l tpupTiuahsu;>
fzpjj; Jiw>
Njrpa fy;tp epWtfk;

jpU. gp. v];. V. b. [df Fkhu cjtpg; gzpg;ghsu;
fy;tp mikr;R
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jpU. Nf. tpf;Nd];tud; Mrpupau;>
tpNtfhde;jhf; fy;Y}up>
nfhOk;G - 12

jpUkjp. b. V. b. tpjhdNf Mrpupia>
=khNth gz;lhuehaf;fhf; fy;Y}up
nfhOk;G - 07

jpU. lgps;A. fgpy gPup]; nghwpapayhsu;
nghwpapay; Muha;r;rp epWtdk;>
rPJit.

cs;thup tsthsu;fs;:

jpU. [p. gp. vr;. [fj;Fkhu rpNul;l tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

jpU. [p. vy;. fUzhuj;d rpNul;l tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

jpUkjp. vk;. epy;kpdp gp. gPup]; rpNul;l tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

jpU. f. RNjrd; cjtp tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

jpU. gp. tp[a;Fkhu; cjtp tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

nry;tp.Nf.Nf. t[pkh v];. fq;fhdq;Nf cjtp tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

kPs;ghu;itf; FO:

fyhepjp. V. V ngNuuh rpNul;l tpupTiuahsu;>
Nguhjidg; gy;fiyf;fofk;.

jpU. Nf.Nf.lgps;A.V. ruj;Fkhu rpNul;l tpupTiuahsu;
[atu;j;jdGu gy;fiyf;fofk;.

jpU. gp. la]; rpNul;l tpupTiuahsu;>
[atu;j;jdGu gy;fiyf;fofk;.

fyhepjp. rkd; ahg;gh rpNul;l tpupTiuahsu;>
[atu;j;jdGu gy;fiyf;fofk;.

jpU. v];. ,uhN[e;jpuk; rpNul;l tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

fzpdp tbtikg;G: jpU.j p .f pu pe pthrd ;
tyaf;fy;tp mYtyfk;> fy;Kid

cjtpahsu;fs;: jpU. v];. nfl;bahuha;r;rp (Nj.f.ep)
jpUkjp. Nf. vd;. Nrdhdp (Nj.f.ep)
jpU. Mu;. vk;. &trpq;`  (Nj.f.ep)
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Mrpupau; topfhl;biag; gad;gLj;Jtjw;fhd mwpTWj;jy;fs;

2015k; Mz;by; mwpKfg;gLj;jg;gl;l ,ilepiy fy;tp kWrPuikg;Gf;F Vw;g 2018k;

Mz;by; cau; juj;Jf;fhf fy;tp kWrPuikg;G mwpKfg;gLj;jg;gl Ntz;b cs;sJ.

mjd;gb cau;e;j  fzpjk; ghlj;jpy; juk; 13 ,w;fhd Gjpa kWrPuikg;G

mwpKfg;gLj;jg;gLfpd;wJ.

juk; 13 ,w;fhd Gjpa fzpj Mrpupa topfhl;ly;> cs;slf;fk; gpd;tUkhW

mikf;fg;gl;Ls;sJ. xU Nju;r;rpapd; fPo; gy Nju;r;rp kl;lq;fs; cs;sd. xt;nthU

Nju;r;rp kl;lj;Jf;Fk; ghlNtisfspd; vz;zpf;if> fw;ww; NgWfs;> fw;wy; - fw;gpj;jy;

nraw;ghLfSf;fhd ifNaL Kd;itf;fg;gl;Ls;sJ. tpNrlkhf fw;wy;- fw;gpj;jy;

nraw;ghLfSf;fhd ifNaL cupa ghl tplaq;fis njspTgLj;Jtjw;Fk; fw;gpj;jYf;Fj;

Njitahd topfhl;ly;> ghlj;ij jpl;lkply; vd;gtw;Wf;Fk; cjTk; vd vjpu;ghu;f;fg;

gLfpwJ. NkYk; tpsf;fk; $wy;> tif Fwpj;jy; %yKk; rupahd vz;zf;fUit

khztu;fSf;Fg; ngw;Wf; nfhLf;f Mrpupau;fSf;F cjTk;. juk; 13 ,w;Fupa ghlj;jpl;lk;

%d;W jtizfSf;Fg; gpupf;fg;gl;L Mrpupa topfhl;b  jahupf;fg;gl;Ls;sJ.

ghltpla xOq;FKiwiaj; jahupf;Fk;NghJ khztu;fspd; fw;wypd; ,yF jd;ikiaAk;

Mrpupau;fspd; fw;gpj;jy; xOq;FgLj;jypd; ,yFjd;ikiaf; nfhz;Lk; fzpj

vz;zf;fUf;fspd; xOq;fikg;igAk; ftdj;jpw; nfhz;L ghltpla xOq;F jahupf;fg;gl;

Ls;sJ. mg;nghOJ ghlj;jpl;lj;jpy; cs;s Nju;r;rpfspd; xOq;FKiwAk; Mrpupa

topfhl;lypy; cs;s xOq;F KiwAk; NtWgLk;. MfNt Mrpupau; topfhl;lypy; cs;sthW

xOq;FKiwapy; ghlj;ijj; jpl;lkpl;L eilKiwg; gLj;Jtjw;F MNyhrid

toq;fg;gLfpd;wJ.

cupa fw;ww; NgWfis miltjw;fhf cupa ifNal;Lf;F Nkyjpfkhf Mrpupaupdhy;

Nkyjpf ghl tplaq;fs; njhlu;ghff; ftdk; nrYj;JtJ Kf;fpakhdjhFk;. NkYk;

Nkyjpf ts E}y;fs; %yk; fw;gpj;jiy Nkk;gLj;jpf; nfhs;tJ Mrpupaupdhy; Nkw;nfhs;s

Ntz;bAs;sJ. juk; 13 ghlj; jpl;lj;Jf;Nfw;gf; fw;gjw;F juk; 13 ,y; EioAk;

gps;isapd; fzpj vz;zf;fU njhlu;ghd njspT njhlu;ghf Mrpupau; tpNrl ftdk;

nrYj;j Ntz;bAs;sJ. Vnddpy; juk; 11 ghlj;jpl;lk; gy;NtW Nfhzq;fspy; ftdk;

nrYj;jg;gl;L cUthf;fg;gl;Ls;sNjhL f.ngh.j. (rhjhuz juk;) guPl;irapy; rpj;jpaile;j

xU rpy khztu;fs; khj;jpuk; ,ize;j fzpjj;ijf; fw;f cau; juj;Jf;F tUthu;fs;.

MfNt juk; 11 fzpj ghl vy;iyf;Fk; juk; 13 ,y; fzpj ghlj;jpy; fw;Fk; fzpj

vz;zf;fU njhlu;ghd mwpTf;Fk; ,ilapy; rpW NtWghLfs; cs;sd. ,jw;fhf

Nkyjpfkhf Mrpupaupdhy; ftdk; nrYj;j Ntz;ba fzpj vz;zf;fUf;fs; njhlu;ghd

tplaq;fs; ghlj; jpl;lj;jpy; Kd;itf;fg;gl;Ls;sJ. me;j Nkyjpf fzpj vz;zf;fUf;fis
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khztu;fs; gad;gLj;j KbAk;. ,y;yhtpbd; mjw;fhf Mrpupaupdhy; jahupf;fg;gLk;

nraw;ghLfisg; gad;gLj;j Ntz;Lk;.

juk; 13 ghlj;jpl;lj;ij KOikahf fw;gpg;gjw;F 300 ghlNtisfs; Mrpupa topfhl;bapy;

xJf;fg;gl;Ls;sJ. me;j ghlNtisfspd; vz;zpf;ifia Mrpupa- khztu;fspd; Njit

fUjp khw;wpf; nfhs;tjw;F MrpupaUf;Fr; re;ju;g;gk; cs;sJ. mj;NjhL ghlrhiy

kl;lf; fzpg;gPl;L nraw;ghLfs; %yk; khztu; milT kl;lj;ij kjpg;gpLtjw;F

MrpupaUf;Fr; re;ju;g;gk; cs;sJ.

,t;thwhd gy tpNrl mk;rq;fs; cs;slf;fg;gl;l Mrpupa topfhl;bapy; cs;s ghlj;ijj;

jpl;lkpLjy;> tFg;giwf;Nfw;gTk; khztu; jd;ikf;Nfw;gTk; khw;wpaikf;f MrpupaUf;F

mjpfhuk; cs;sJ.

cq;fshy; khw;wp tbtikf;fg;gl;l ghlj;ijg; gzpg;ghsu;> fzpjj;Jiw> Njrpa fy;tp

epWtfk;> kfufk vDk; Kftupf;F mDg;gp itf;f KbAk;. Gjpa cUthf;fq;fs;

njhlu;ghf midj;Jg; ghlrhiyfisAk; njspTgLj;Jtjw;Ff; fzpjj; Jiw Maj;jkhf

cs;sJ.

v];. ,uhN[e;jpuk;

nraw;wpl;lj; jiytu;

juk; 12 - 13 fzpjk;

fzpjj; Jiw

Njrpa fy;tp epWtfk;.
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fy;tpf; Fwpf;Nfhs;fSk; Nju;r;rpfSk;

Njrpaf; Fwpf;Nfhs;fs;

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.  rkfhyf; 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; njhFjpapidj;

Njrpa fy;tp Mizf;FO ,dq;fz;Ls;sJ.

1. kdpj nfsutj;ijf; fz;zpag;gLj;jy; vDk; vz;zfUTf;Fs; Njrpag;gpizg;G>

Njrpa KOik> Njrpa xw;Wik> ,zf;fk;> rkhjhdk; vd;gtw;iw Nkk;gLj;jy;

%yKk; ,yq;ifg; gd;ikr; r%fj;jpd; fyhrhu NtWghl;bid mq;fPfhpj;jy;

%yKk; Njrj;ijf; fl;b vOg;GjYk; ,yq;ifaH vDk; milahsj;ij

Vw;gLj;jYk;.

2. khw;wKWk; cyfj;jpd; rthy;fSf;Fj; jf;fthW Kfq;nfhLj;jNyhL Njrpa

ghuk;ghpaj;jpd; mjp rpwe;j mk;rq;fis mq;fPfhpj;jYk; NgZjYk;.

3. kdpj chpikfSf;F kjpg;gspj;jy;> flikfs;> fl;Lg;ghLfs; gw;wpa tpopg;GzHT>

xUtH kPJ xUtH nfhz;Ls;s Mo;e;j> ,ilawhj mf;fiwAzHT> vd;gtw;iw

Nkk;gLj;Jk; r%f ePjpAk; [dehaf tho;f;ifKiw epakq;fSk; cs;slq;fpa

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

4. xUtuJ cs> cly; eyidAk; kdpj tpOkpaq;fSf;F kjpg;gspg;gij

mbg;gilahff; nfhz;l epiyNgWila tho;f;iff; Nfhyj;ijAk; Nkk;gLj;jy;

5. ed;F xd;wpizf;fg;gl;l rkepiy MSikf;Fhpa Mf;f rpe;jid> jw;WzpG>

Ma;e;J rpe;jpj;jy;> nghWg;G> tif$wy; kw;Wk; cld;ghlhd mk;rq;fis

tpUj;jp nra;jy;.

6. jdpeguJk; Njrj;jpdJk; tho;f;ifj; juj;ijg; Ngh~pf;ff; $baJk; ,yq;ifapd;

nghUshjhu mgptpUj;jpf;Fg; gq;fspf;ff; $baJkhd Mf;fg; gzpfSf;fhd

fy;tpA+l;Ltjd; %yk; kdpjts mgptpUj;jpia Vw;gLj;jy;.

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

jahHgLj;jTk; tpiuthf khwptUk; cyfpy; rpf;fyhdJk;> vjpHghuhjJkhd

epiyikfisr; rkhspf;Fk; jifikia tpUj;jp nra;jy;.

8. ePjp> rkj;Jtk;> gu];gu khpahij vd;gtw;iw mbg;gilahff; nfhz;L rHtNjr

rKjhaj;jpy; nfsutkhdNjhH ,lj;ijg; ngWtjw;Fg; gq;fspf;ff; $ba

kdg;ghq;FfisAk; jpwd;fisAk; tsHj;jy;.

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



x

mbg;gilj; NjHr;rpfs;
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Njrpa ,yf;Ffis miltjw;F toptFf;Fk;.

1 . njhlHghly; NjHr;rpfs;
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jfty; njhopDl;gj; jifik: fzpdp mwpT> fw;wypy;> njhopy; Rw;whlypy;> nrhe;j
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(ICT) gad;gLj;jy;.
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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;fiwAk;.

capupay; #oy;: thOk; cyF> kf;fs;> capupay;> #oy; njhFjp - kuq;fs;> fhLfs;>

fly;> ePu;> tsp> capupd jhtuk;> tpyq;F> kdpj tho;T

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.
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Kjyhk; jtiz
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fzpjk; - I

Nju;r;rp 13 : gpurpdq;fis jPu;f;f rhu;nghd;wpd; ngWjpiag; gpuNahfpg;ghu;.

Nju;r;rp kl;lk; 13.1 : rhu;nghd;wpd; ngWjpia tpgupg;ghu;.

ghl Ntisfs; : 04

fw;ww; NgWfs; : 1. Gs;spnahd;wpy; ngWjpia tiuaWg;gu;.

2. tisapnahd;wpw;F xU Gs;spapy; rha;T> njhlypapidg;

ngWtu;.

3. khw;wtPjj;jpidg; ngWjpahf tpgupg;ghu;.

4. khw;wj;jpid cgNahfpg;ghu;.

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. y vd;gJ x ,yhd rhu;ngd;f. ( )y f x

P vd;gJ tisapapYs;s ahJnkhU epiyj;j Gs;sp vdTk;>

,jd; x Ms;$W 0x  vdTk; nfhs;f.

MfNt  0 0, ( )P x f x .

P vd;gJ ( )y f x vDk; tisapapy; P vDk; Gs;spf;F mz;ikapy;

cs;s Gs;sp vdTk; Q ,y; x Ms;$W x h

vdNt  0 0, ( )Q x h f x h  

nrt;td; PQ ,y; gbj;jpwd; PQm  vd;f.

MfNt 0 0

0 0

( ) ( )
; 0PQ

f x h f x
m h

x h x
,w;F

       0 0( ) ( )
; 0

f x h f x
h

h
,w;F

 

P

Q

x

y

0( )f x h

0( )f x

0x h0x

( )y f x

0



4

0
lim
h

 m
PQ

  MdJ  cs;sjhAk;>  Xu;  nka;naz;zhfTk; ,Uf;if

apy;>  ,J tisap ( )y f x  ,w;Fg; Gs;sp  P  apy; tisapapw;F

cs;s njhlypapd; gbj;jpwd;  vdg;gLk;.  ,J m  ,dhy; jug;gLk;.

mjhtJ 
0

0

( ) ( )
 lim   

h

f x h f x
m

h

 


tisap ( )y f x  ,y; Gs;sp p ,Ys;s m rha;Tila njhlypapd;

rkd;ghL 0 0( ) ( )y f x m x x   MFk;.

2.
0 0

0

( ) ( )
lim   
h

f x h f x

h

 
 vDk;  vy;iyahdJ>  Gs;sp P ,y;

njhlypapd; gbj;jpwd; vd tiuaWf;fg; gad;gLk;.  ,jw;F

Xu;  FwpaPLk;> ngaUk; toq;fg;gl;Ls;sJld;  ,J  ntt;NtW

re;ju;g;gq;fspYk; epfo KbAk;.

,J x = x
0
 ,y; ( )f x  ,w;F nka;naz; vy;iy cz;L  vdj;

jug;gbd;> ,J ( )f x  ,d; ngWjp vdg;gLtJld;> '( )of x

vdf; Fwpf;fg;gLk;.  mj;Jld; 0x x   ,y;  rhu;G  ( )y f x
tifaplj;jf;fJ vdg;gLk;.

nghUj;jkhd cjhuzq;fis cgNahfpj;J 0x x  ,y;  rhu;G

( )y f x  ngWjp ,Uf;fkhl;lhj fPOs;s re;ju;g;gq;fis

tpsf;Ff.

0x x  I nfhz;Ls;s jpwe;j Mapilapy;>

f tiuaWf;fg;glhJ cs;sNghJ

0

0

( ) ( )
lim   
h

f x h f x

h

 
 KbTs;sjhf ,y;yhjNghJ

0

0

( ) ( )
lim   
h

f x h f x

h

 
 cs;sjhf ,y;yhjNghJ

0( )f x
( , )x y

P

0x
>

O

y

x
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 rhu;G f  ,d; Ml;rpahdJ  ngWjp  cs;sjhf  ,Uf;Fk;

x ,d; vy;yhg; ngWkhdq;fisAk; nfhz;bUf;Fk;. ,J

( )f x  ,d; ngWjpr; rhu;G vdg;gLk;.

mjhtJ ( ) ( ) ( )f x f x   MapUg;gJld;>

0

( ) ( )
( ) lim   

h

f x h f x
f x

h

     MFk;.

3. y  MdJ x  ,yhd rhu;ghfTk;> ( )y f x  vdTk; jug;gLifapy;

VjhtnjhU x  ,idf; fUJf.   ,t; x  ,y;  Xu; mjpfupg;G

 x I fUJf.

mjhtJ 
 

 

y

x




 I KbTg;Gs;spfshff; nfhz;l %ba

Mapilapy; cs;s x  ,y; Vw;gLk; khw;wk;  x  MFk;.

 x  vd;gJ x  ngWkhdq;fspy;  Vw;gl;l  mjpfupg;G MFk;.

,jw;nfhj;j y  ngWkhdq;fspy; Vw;gl;l mjpfupg;G  y  MFk;.

,J (  ) ( )f x x f x    ,dhy; Fwpf;fg;gLk;.

MfNt ,   x x x   I  KbTg;Gs;spfshf  nfhz;l  %ba

Mapilapy; cs;s x  ,d; ngWkhdq;fisf; nfhz;l tPr;rpy;

y  ,y; Vw;gLk; ruhrup khw;w tPjk; MdJ>

 

 

y

x




 vdf; Fwpg;gplg;gLk;.

NkYk;> 
 (  ) ( )

  

y f x x f x

x x

   


 
 MFk;.

 x  vd;gJ Xu; milahsk; vd;gijAk;>

,J  > x ,d; ngUf;fky;y vd;gijAk; typAWj;Jf.

x rhu;ghf y  ,y; Vw;gLk; (fzepiy) khw;wkhdJ>

 0  0

 (  ) ( )
lim   lim  

  x x

y f x x f x

x x   

   


 
vd>  vy;iyahdJ

Xu; nka;naz;zhf cs;sNghJ tiuaWf;fg;gLk;.

( )f x x 

x x x

y

x
x

y

0

( )y f x
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 0 

 
lim  ( )

 x

y
f x

x 

 


 vd;gijf; ftdj;jpnyLf;fTk;.

NkYk; 
 0  

 
lim  

 x

y

x 

 
  

 MdJ 
dy

dx
 vdf; Fwpf;fg;gLk;

vd;gijAk; tpsf;Ff.

vdNt ( )f x  ck; 
dy

dx
 ck; xd;whFk;.

4. tifaPl;bd; gpuNahfq;fs; mlq;fpa gpurpdq;fis jPu;f;f

khztu;fSf;F topfhl;Lf.

Nju;r;rp kl;lk; 13.2 : vspa ml;rufzpj> mLf;Ff; Fwp> klf;ifr; rhu;Gfspd;

ngWjpfisf; fhz;;ghu;.

ghl Ntisfs; : 06

fw;ww; NgWfs; : gpd;tUtdtw;;Wf;fhd #j;jpuq;fisg; ngWthu;.

1
n

ndx
nx

dx


 

x
xde

e
dx

( ) 1
; 0

d ln x
for x

dx x

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. 2 4,x x  Nghd;w vspa rhu;Gfspd; ngWjpfis Kjw; jj;Jtq;fis

cgNahfpj;Jg; ngWf.
nx  vDk;; rhu;gpd; ngWjpiag; gpd;tUk; Njw;wj;ijg; gad;gLj;jpg;

ngWf

1

0

n n
n

x

x a
Lt na

x a
 ,q;F n Xu; epiwntz;ahFk;.

fPOs;s Kbtpypj; njhlupd; $l;Lj; njhifapidf; fhz;f.

xe  vd;gJ 
2

1
1! 2!

x x
    ... 

!

nx

n
  ... MFk;.

xe  vd;gJ ,aw;if mLf;FF;Fwpr;; rhu;G vdg;gLk;.
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gpd;tUtdtw;iw tpsf;Ff.

  lim 0
x

xe

  lim
x

xe

  

x
xde

e
dx

  1 2 1 2.x x x xe e e 

,aw;if klf;ifr; rhu;G> ,aw;if mLf;Ff;Fwpr; rhu;G vd;gd

mlq;fpa gpurpdq;fisj; jPu;f;f topfhl;Lf.

0x   ,w;F ln x MdJ

ln yy x x e Mapd; Mapd; kl; Lk;  vd tiuaWf;fg;gLk; vd

tpsf;Ff.

ln x vd;gJ x ,w;fhd ,aw;if klf;ifr; rhu;G vdg;gLk;.

ln x MdJ 0x   ,w;F kl;LNk tiuaWf;fg;gLk;.

ln ( )xe x > x  ,w;F

ln xe x > 0x  ,w;F

0x  ,w;F 
ln 1d x

d x x  ,idg; ngWf.

ln . ; 0
x

xda
x a x

dx
 ,id ca;j;jwpf.

xe > ln x mlq;fpa gpurpdq;fisj; jPu;f;f khztu;fSf;F topfhl;Lf.
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Nju;r;rp kl;lk;  13.3 : ,uz;L rhu;Gfspd; $l;lypd;> ngUf;fj;jpd;> <tpd;

(tpfpjj;jpd;) ngWjpfs; njhlu;ghd #j;jpuq;fisg;

gad;gLj;Jthu;.

ghl Ntisfs; : 05

fw;ww; NgWfs; : 1. rhu;Gfspd; $l;ly;> ngUf;fy;> <T vd;gtw;wpw;fhd

#j;jpuq;fisg; ngWthu;. ,tw;iw cgNahfpj;J

ngWjpfisf; fhz;ghu;

2. Nkw;gb tpjpfslq;fpa gpurpdq;fis jPu;g;ghu;.

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. k  xU khwpahf cs;sNghJ>

   f x k   vdpd;>   0f x    MFk;.

    f x kg x  vdpd;    f x kg x   MFk;.

       f x g x h x   vdpd;      f x g x h x     MFk;

   vDk; Njw;wq;fis epWtpf; fhl;Lf.

     $l;ly; tpjp my;yJ tpj;jpahr tpjp

     ( ) ( ) ( )f x g x h x  vdpd; ( ) ( ) ( )f x g x h x    MFk;.

     ngUf;fy; tpjp

   ( ) ( ). ( )f x g x h x  vdpd;

   
[ ( ). ( )]

( )
d g x h x

f x
dx

 

       [ ( ) ( )]
d

g x h x
dx

  ( ) [ ( )] ( ) [ ( )]
d d

f x g x g x f x
dx dx



          ( ). ( ) ( ). ( )f x g x g x f x
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 tFj;jy; tpjp

( ) ( ). ( )f x g x h x  vdpd;

 

( )
( )

( )

g x
d

h x
f x

dx

 
 
  

2

( ) [ ( )] ( ) [ ( )]( )

( ) {h( )}

d d
h x g x g x h xd g x dx dx

dx h x x

 
 

 
   ,q;F ( ) 0g x 

        2

( ). ( ) ( ). ( )

{ ( )}

h x g x g x f x

h x

 


2. nghUj;jkhd Kiwapy; $l;ly; tpjp> ngUf;fy; tpjp> tFj;jy;

tpjp vd;gdtw;iw cgNahfpj;J tifapl khztu;fSf;F

topfhl;Lf.

Nju;r;rp kl;lk;  13.4 : ngWjpiaf; fhz;gjw;Fr; rq;fpyp tpjpiag; gpuNahfpg;ghu;.

ghl Ntisfs; : 06

fw;ww; NgW : 1. ngWjpfisg; ngwr; rq;fpyp tpjpiag; gpuNahfpg;ghu;.

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs;  :

1.  y MdJ x ,d; rhu;ghfTk;> u MdJ x ,d; rhu;ghfTk; ,Uf;f>

vdpd;> 
dy dy du

dx du dx
     ,q;Fu,v vd;gd x ,yhd tifaplf;$ba

rhu;GfshFk;.

,J rq;fpyp tpjp vdg;gLk;.

       ( , ) 0F x y   vd;gij jpUg;jpahf;Fk; ( )y f x  vd

tiuaWf;fg;gLk; rhu;Gfs; cs;shu; rhu;Gfs; vdg;gLk;.

nghUj;jkhd cjhuzq;fspd; %yk; ,jid tpsf;Ff.
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 ( , ) 0F x y  I  jpUg;jp  nra;Ak; ( )y f x  vDk;  rhu;gpd;

ngWjpiag;  ngWtjw;F ( , ) 0F x y    vDk;  rkd;ghl;bidj;

(vg;NghJk;)  jPu;j;J  (rpyNtisfspy; jPu;f;f KbahJ) gpd;

y ,y; x Fwpj;J ngw Ntz;Lk; vd;gjpy;iy> khwhf

( , ) 0F x y   MdJ rq;fpyp tpjpapid cgNahfpj;J  x  Fwpj;J
tifaplg;gl;Lg; gpd; Njitahd ngWjpia vOtha;

Mf;Ftjd; %yk; ngwg;gLk;.

cjhuzq;fis cgNahfpj;J tpsf;Ff.

 tisap C MdJ ( ),  ( )x f t y g t   vDk; gukhdr ;

rkd;ghLfshy; tiuaWf;fg;gLfpd;wJ. ,q;F t Xu; gukhdk;.

dy

dx
 I fhz khztu;fSf;F topfhl;Lf.

 NkYs;s gpuNahfq;fs; mlq;fpa gpurpdq;fisj; jPu;f;f

khztu;fSf;F topfhl;Lf.

Nju;r;rp kl;lk;13.5 : ngWjpiag; gad;gLj;jp rhu;nghd;wpd; elj;ijiaj;

Jzpthu;.

ghl Ntisfs; : 04

fw;ww; NgWfs; : 1. tifaPl;ilg; gad;gLj;jp mjpfupf;Fk; rhu;G

FiwtilAk; rhu;G vd;gtw;iw tpgupg;ghu;.

2. epiyahd Gs;spfisf; fhz;ghu;.

3. Xuplg;gLj;jpa cau;T> Xuplg;gLj;jpa ,opT

vd;gtw;iwf; fhz;ghu;

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. I  vDk; Mapilapy; ( )f x  vDk; rhu;ghdJ  1 2( ) ( )f x f x

MfTk;> ,q;F 1 2, Ix x   vd;gJld; 1 2x x  MfTk; fhzg;gLk;

Mapd;> ,r;rhu;G  ,t;  Mapil I apy;  mjpfupf;Fk;  rhu;G

vdg;gLk;.

Ix  Mf ,Uf;ifapy;> ( ) 0f x   Mapd;> ,t; Mapil I  apy;

( )f x  cWjpahf mjpfupf;fpd;wJ vdg;gLk;.
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 I  vDk; Mapilapy; ( )f x  vDk; rhu;ghdJ 1 2( ) ( )f x f x

MfTk;> ,q;F 1 2, Ix x   vd;gJld; 1 2x x  MfTk; fhzg;gL

khapd; ,r;rhu;G ,t; Mapil I ,y; FiwAk; rhu;G vdg;gLk;.

 Ix   Mf ,Uf;ifapy;>  ( ) 0f x   Mapd;>  ,t; Mapil

I  ,y; ( )f x  cWjpahff; Fiwfpd;wJ vdg;gLk;.

2. rhu;nghd;wpd; ngWjp g+r;rpakhfTs;s  Gs;sp  epiyahd Gs;sp

vd tiuaWf;fg;gLk;.  MfNt ( )f x MdJ x c  ,y;> ( ) 0f c 
MFk; vdj; jug;gLkhapd; epiyahd Gs;spnahd;iwf;

nfhz;bUf;Fk; nghUj;jkhd cjhuzq;fspd; %yk; ,jid

tpsf;Ff.

3.  vy;yh ( , )x c c      ,w;Fk; ( ) ( )f x f c   MFkhW  Xu;

0   fhzg;gLkhapd; ( )f x  MdJ  x c   ,y;  Xu;  Xupl
cau;itf; nfhz;Ls;sJ vdg;gLk;.

 vy;yh ( , )x c c      ,w;Fk; ( ) ( )f x f c   MFkhW  Xu;

0   fhzg;gLkhapd; ( )f x  MdJ  x c   ,y;  Xu;  Xupl
,opitf; nfhz;Ls;sJ vdg;gLk;.

 Xupl  cau;T>  Xupl  ,opT  vd;gtw;iwf;  fhz  Kjyhk;

tifaPl;ilg; ghtpg;gjid tpsf;Ff.

 Xupl  cau;T>   Xupl  ,opT   jtpu;e;J  NtW  epiyahd

Gs;spfSk; cz;nld tpsf;Ff.

 cjhuzq;fSld; cau;T my;yJ ,opT mw;wthW mikAk;

epiyahd Gs;spfs; cz;nld tpsf;Ff.

 tpgj;jpg; Gs;spapid mwpKfQ; nra;f.
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Nju;r;rp kl;lk;13.6 : ngWjpiag; gad;gLj;jp vspa tisapfspd; RtLfis

tiuthu;.

ghl Ntisfs; : 07

fw;ww; NgWfs; : 1. fpil> epiyf;Fj;J mZF NfhLfisf; fhz;ghu;.

2. ngWjpiag; gad;gLj;jp vspa tiuGfis tiuthu;.

(fpil> epiyf;Fj;J mZF NfhLfs; mlq;fpa

gpurpdq;fs; khj;jpuk;)

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. ngWjpfis cgNahfpj;J tiuig tiua khztu;fSf;F

topfhl;Lf.

2. fpil epiyf;Fj;J mZFNfhLfisf; fhz khztu;fSf;F

topfhl;Lf. ,q;F ,t; ,U mZFNfhLfSk; khj;jpuNk

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

Nju;r;rp kl;lk;13.7 : ngWjpiag; gad;gLj;jpg; gpurpdq;fs; jPu;g;ghu;.

ghl Ntisfs; : 08

fw;ww; NgWfs; : 1. rhu;G tPjq;fs; mlq;fpa gpurpdq;fisj; jPu;g;ghu;.

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. rhu;G tPjq;fis cgNahfpj;Jg; gpurpdq;fisj; jPu;f;f

khztu;fSf;F topfhl;Lf.
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fzpjk;- II

Nju;r;rp 4 : vOkhw;Wf; nfhs;iffisf; fzpj Kiwahf tpgupg;ghu;.

Nju;r;rp kl;lk; 4.3 : epge;jid epfo;jftpd; %yk; epfo;r;rpnahd;wpd;

epfo;jfitj; jPu;khdpg;ghu;.

ghl Ntisfs; : 08

fw;ww; NgWfs; : 1. epge;jid epfo;jfit tiuaWg;ghu;.

2. epge;jid epfo;jfT njhlu;ghd Njw;wq;fisf; $wp

epWTthu;.

3. e p ge ;jid e pfo ;jfTfis cgNahf pj ;Jg ;

gpurpdq;fis jPu;g;ghu;.

4. rq;fpyp tpjpia ,uz;Lf;F Nkw;gl;l epfo;r;rpfSf;F

tpupTgLj;Jthu;.

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. vOkhw;Wg;  gupNrhjidnahd;wpd;  khjpupntsp S  vdTk;> A, B
vd;gd  P(A)>0  MFkhWs;s ,U epfo;r;rpfs; vdTk; nfhs;f.

A  eilngw;wJ vdj; jug;gLk; NghJ B apd; epge;jid epfo;jfT

P(B|A) vdf; Fwpg;gplg;gl;L>

 
P(A B)

P(A|B) =
P(B)


 vd tiuaWg;ghu;.

2. gpd;tUtdtw;iw epWTf.

 P(A)>0  MfTs;sNghJ P( | A) 0   MFk;.

   P( A) P( ) 0
| 0

P(A) P(A) P(A)
P A

  
   

 A, B S  vdpd;> P(A) > 0 Mapd;  P(A |B) 1 P(A|B)    MFk;.

    P(A B) P(B) P(A B)    [ P(B) P(A B) P(A B)]   

        vdNt> P(B) P(A B)
P(A |B)=

P(B)

   =1 P(A | B)

       MfNt P(A |B)=1 P(A|B) 
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3. epge;jid epfo;jfT mlq;fpa gpurpdq;fisj; jPu ;f ;f

khztu;fSf;F topfhl;Lf.

kutupg;glj;ij cgNahfpj;J epge;jid epfo;jftpid tpsf;Ff.

epge;jid epfo;jfT mlq;fpa gpurpdq;fis kutupg; glq;fis

cgNahfpj;Jj; jPu;f;f topfhl;Lf.

4. ,uz;bw;F Nkw;gl;;l epfo;r;rpfSf;F rq;fpyp tpjpapid cgNahfpf;

topfhl;Lf.

Nju;r;rp kl;lk; 4.4 : ,uz;L epfo;r;rpfspd; rhuhika tpgupg;ghu;.

ghl Ntisfs; : 04

fw;ww; NgWfs; : 1. ,uz;L epfo;r;rpfspd; rhuhikia tiuaWg;ghu;

2. Nrhbahfr; rhuhikia tiuaWg;ghu;

3. xd;Wf;nfhd;W rhuhikia tiuaWg;ghu;

4. e pfo ;r ;r pfspd;  rhuhikia cgNahfpj ;Jg;

gpurpdq;fisj; jPu;g;ghu

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. 21, AA  vd;gd khjpup ntsp S ,y; ,U epfo;r;rpfs; vd;f.

21, AA  vd;gd rhuhjit vdpd;> MFk;.

 1 2 1 2 1 ( )  ( | )P A A P A P A A  

2. 1 2 3, ,A A A  vd;gd khjpup ntsp S  ,y; cs;s %d;W epfo;r;rpfs;

vd;f. 1 2 3, ,A A A  vd;gd Nrhbahfr; rhuhjit vdpy;>

 1 2 1 2P A A P A .P A

       2 3 2 3P A A P A .P A 

       3 1 3 1P A A P A .P A   MFk;.
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3. 1 2 3, ,A A A  vd;gd khjpup ntsp S  ,y; cs;s %d;W epfo;r;rpfs;

vd;f.

 1 2 1 2P A A P A .P A

       2 3 2 3P A A P A .P A 

     3 1 3 1P A A P A .P A   MfTk;

  1 2 3 1 2 3 ( ) ( ) ( )P A A A P A P A P A       MfTk; ,Ug;gpd;>

 A
1
, A

2
 , A

3 
 vd;gd  jk;Kl; rhuhjit (mutually independent)

MFk;.

 Nrhbahfr; rhuhjit  vd;gjpdhy;  mit  xd;iwnahd;W

rhuhjitahf ,Uf;f Ntz;Lk; vd;gjpy;iy.

4. epge;jid  epfo;jfT rk;ge;jkhd  fPo;tUk;  NgWfs; njhlu;ghf

khztu;fSld; fye;JiuahLf.

 ,uz;L epfo;r;rpfSf;fhd ngUf;fy; tpjp

vOkhw;Wg; gupNrhjid xd;wpy; 1 2A , A  vd;gd ahJk; ,U

epfo;r;rpfs; vd;f. 1P(A ) 0 Mapd;>

1 2 1 2 1P(A A ) P(A ).P(A |A )  MFk;.

 %d;W epfo;r;rpfSf;fhd ngUf;fy; tpjp

vOkhw;Wg; gupNrhjid xd;wpy; 1 2 3A , A ,  A  vd;gd ahJk;

,U epfo;r;rpfs; vd;f. 1P(A ) 0 , 1 2P(A A ) 0   Mapd;>

1 2 3 1 2 1 3 1 2P(A  A A ) P(A )P(A |A ).P(A | A A )  MFk;.

 ,uz;L> %d;W epfo;r;rpfSf;fhd ngUf;fy; tpjpapid kutupg;

glj;jpid cgNahfpj;J tpsf;Ff.

 ngUf;fy; tpjp mlq;fpa gpurpdq;fisj; jPu;f;f topfhl;Lf.
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Nju;r;rp kl;lk; 4.5 : nkhj;j  epfo;jfTj;  Njw;wj;jpd;  ngWjpahfg;  Ngrpd;

Njw;wj;ijg; gpuNahfpg;ghu;.

ghl Ntisfs; : 08

fw;ww; NgWfs; : 1. khjpup ntspapd; gpupg;ig tiuaWg;ghu;.

2. nkhj;j epfo;Tj; Njw;wj;ijf; $Wthu;.

3. nkhj;j epfo;Tj; Njw;wj;ij epWTthu;.

4. Ngrpd; Njw;wj;ijf; $wp epWTthu;.

5. Ngrpd; Njw;wj;ij cgNahfpj;Jg; gpurpdq;fisj;

jPu;g;ghu;.

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. A
1
, A

2
, A

3
, ..., A

n
  vd;gd khjpupntsp S ,d; gpupg;Gf;fshf ,Uf;ifapy;

mit gpd;tUk; epge;jidfis jpUg;jp nra;Ak;.

A Ai j   vy;yh i j,w;Fk;

(xd;Wf;nfhd;W GwePq;fyhdit)

1
A S

n

i
i
U




(Nru;j;jpahf ahTkshtpait)

A j   vy;yh i ,w;Fk;

2. A
1
, A

2
, A

3
, ..., A

n
  vd;gd khjpupntsp S ,d; gpupg;Gf;fshf ,Uf;ifapy;

B vd;gJ ,k;khjpupntspapYs;s ahJnkhU epfo;r;rp vd;f.

   
n

i
i=1

P B = P(B|A ).P Ai

,J nkhj;j epfo;jfTj; Njw;wk; vdg;gLk;.

3. epWty;: 1 2B (B A ) (B A ) .......... (B A )n      

    
1

n

i
i
U B A


 

        =1
P B P U B A

n

i
i

  

     i
1

= P(B A )
n

i

     ( (A B)i   vd;gd xd;Wf;nfhd;W

    GwePq;fyhdit.

    i
1

= P(B|A ).P(A )
n

i
i
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4. Ngrpd; Njw;wk;

A
1
, A

2
, A

3
, ..., A

n
  vd;gd khjpupntsp S ,d; gpupg;Gf;fshf ,Uf;ifapy;

B vd;gJ ,k;khjpupntspapYs;s ahJnkhU epfo;r;rp vd;f.

 P B 0  Mapd;>

 
   

i n

=1

P(B|A ) P(A )
P |B =  

P B|A .P

i i

j j
j

A
A

MFk; .

epWty;:

   i

P(A B)
P A |B =

P B
i 

 
   

i n

=1

P(B|A ) P(A )
P |B =

P B|A .P

i i

i i
j

A
A

5. nkhj;j epfo;jfT Njw;wk;> Ngrpd; Njw;wk; vd;gtw;iwg; gad;gLj;jp

gpurpdq;fisj; jPu;g;gjw;F khztu;fSf;F topfhl;Lf.

Nju;r;rp kl;lk; 4.6 : vOkhw;W khwpfis ntspg;gLj;Jthu;.

ghl Ntisfs; : 02

fw;ww; NgWfs; : 1. vOkhw;W khwpapid tiuaWg;ghu;

2. vOkhw;W khwpfspy; rhj;jpakhd ngWkhdq;fis

tptupg;ghu;

3. gpd;df vOkhw;W khwpfis tiuaWg;ghgu;

4. njhlu; vOkhw;W khwpfis tiuaWg;ghu;.

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. S MdJ vOkhw;Wg; gupNrhjidnahd;wpd; khjpupntspahf

,Uf;fpd;wJ vd;f. vOkhw;W khwp vd;gJ ,k;khjpupntspapypUe;J

nka;naz; njhilfSf;fhd xU rhu;ghFk;.

vOkhw;W khwpfs; nghJthf X, Y, Z My; Fwpf;fg;gLk;.

X MdJ S ,ypUe;J ,w;fhd rhu;ghFk;.

X : S
X(s) = x  ,q;F s S x ck;  ck; MFk;.
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2. ,g;NghJ 3 ehzaq;fis xUkpj;J Rz;Lk; vOkhw;Wg; gupNrhjid

xd;wpidf; fUJNthk;. ,jw;Fupa khjpupntspahdJ fPOs;sthW

jug;gLk;.

S = { (H, H, H), (H, H, T), (H, T, H), (H, T, T), (T, H, H), (T, H, T),

(T, T, H), (T, T, T)}

,g;NghJ vOkhw;W khwp X ,id Fwpj;j Xu; Kay;tpy; ngwg;gLk;

jiyfspd; vz;zpf;if S vd tiuaWg;Nghk;.

X  : {(H, H, H)} = 3

X  : {(H, H, T)} = 2

X  : {(H,  T, T)} = 1

X  : {(T,  T, T)} = 0

,r;rhu;ghdJ fPOs;sthW fhl;lg;glyhk;.

(H, H, H) - 3

(H, H, T) - 2

(H, T, H) - 2

(H, T, T) - 1

(T, H, H) - 2

(T, H, T) - 1

(T, T, H) - 1

(T, T, T) - 0

,j;jifa cjhuzkhdJ ntw;wpg ;gu prhdJ> jiyfspd;

vz;zpf ;ifAld ; rk ;ge ;jg ;gl ;l tpisahl ;L xd;Wld;

rk;ge;jg;gLj;jg;gl KbAk;. ,j;jifa re;ju;g;gq;fspy; rupahd

ngWNgw;wpidg; gw;wp ftiyg;glj;Njitapy;iy. vq;fSf;F

ngwg;gl;l jiyfspd; vz;zpf;if khj;jpuNk mwpag;gl Ntz;Lk;.

3. X Xu; vOkhw;W khwp vd;f.

X ,d; ngWkhdq;fs; KbTs;sit my;yJ vz;zf;$ba

KbTs;sitahapd; gpd;df vOkhw;W khwp vdg;gLk;.

4. X Xu; vOkhw;W khwp vd;f.

X ,d; ngWkhdq;fs; vz;zKbahjitahapd; njhlu; vOkhw;W

khwp vdg;gLk;.
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Nju;r;rp kl;lk; 4.7 :    njhlu;> gpd;df vOkhw;W khwp xd;wpd; epfo;jfTg;

     guk;gypd; ,ay;Gfis tpgupg;ghu;.

ghl Ntisfs; : 12

fw;ww; NgWfs; : 1. gpd;df vOkhw;W khwpnahd;wpy; epfo;jfTg;

guk;gy;fis tpgupg;ghu;. (epfo;jfTj; jpzpTr; rhu;G)

2. njhlu; vOkhw;W khwpnahd;wpy; epfo;jfT 3

guk;gy;fis tpgupg;ghu;. (epfo;jfT mlu;j;jpr; rhu;G)

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. X MdJ S vDk; khjpupntspapd; xU vOkhw;W khjpupah

,Uf;ifapy;>

X : S  

X ,d; ngWkhdq;fs; fPOs;sthW mikAk;.

 1 2 3, , , ....., nx x x x

P  vDk; rhu;G  1 2, , ....., nx x x   vDk; Mapilapy; fPOs;sthW

tiuaWf;fg;gl;Ls;sJ.

 
P(X ); , 1, 2, .......,

P
0 ;

ix x x i n
x

  
 
 mt;thW my;yhjNghJ

 P X x  MdJ X x  MAs;sNghJ epfo;jfT MFk;.

P (x) MdJ epfo;jfTj; jpzpTr;rhu;G vdg;gLk;.

tupirg;gl;l Nrhbfs;    1 1, : 1, 2,....,x P x i n  epfo;jfTj;

jpzpTr;rhu;G vdg;gLk;.

,J fPOs;sthW fhl;lg;glyhk;.

           X         1x         2x                   nx

                   P(X )x    1P( )x   2P( )x                     P( )nx
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epfo;jfTj; jpzpTr;rhu;gpd; ,ay;Gfs;:

     ,ay;Gfs;  P 0 ( 0,1, 2, .............. )ix i n 

      
1

P 1
n

i
i

x



tpw;gid  epiyankhd;wpy;  Fwpj;j  30 ehl; fhyg;gFjpapy;

tpw;fg;gl;l ifg;Ngrpfspd; tpguk; fPNo jug;gl;Ls;sJ.

ifg;Ngrpfspd;

vz;zpf;if 0 1 2 3 4

ehl;fspd;

vz;zpf;if 3 5 12 6 4

,jd; mbg;gilapy; Xu; kPbwd; guk;gnyhd;wpid fPOs;sthW

jahupf;f KbAk;.

X   ehl;fspd;    rhu;G

  vz;zpf;if   kPbwd;

                0                  3                    
3

30

                1                  5                    
3

30

                2                 12                     
3

30

                3                   6                     
3

30

                4                   4                     
3

30

              nkhj;jk;       30                     1

  MfNt  X  ,y;  epfo;jfT  jpzpTr;  rhu;G  fPOs;sthW

  tiuaWf;fg;gLk;.

X 0 1 2 3 4

P(X)
3

30

3

30

3

30

3

30

3

30

xg;gkhf;fg;gl;l rhu;G kPbwd; tiyAU tiuaj;jpy; milf;fg;

gl;l nkhj;j gug;gsthdJ> xd;W Mf ,Ug;gJld;> Fwpj;j

tw;Wf;fhd gug;guthdJ mjDld; njhlu;Gila gug;gsthdJ

epfo;jfT mlu;j;jpr; rhu;gpid jUk;.
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2. njhlu; vOkhw;W khwp X ,d; epfo;jfT mlu;j;jpr; rhu;G  f x
,d; ,ay;Gfs;

vy;yh x ,w;Fk;   0f x 

  1f x dx






   X
b

a

P a b f x dx   

fPOs;s epfo;jfT mlu;j;jpr; rhu;gpid mtjhdpf;Ff.

26
( 5 6) ; 2 3

( ) 29
0 ;

x x x
f x

     
 mt;thwpy;yhjNghJ

( )f x  MdJ Xu; epfo;jfT mlu;j;jpr; rhu;G vd fhl;Ltjw;F

vy;yh x ,w;Fk; ( ) 0f x   vd tiuG %yKk;  ( ) 1f x dx




  vdTk;

fhl;l Ntz;Lk;.

a, b ,w;fpilapyhd epfo;jfT vd ( )
a

b

f x dx  tiuaWf;fg;gLk;.

Nju;r;rp kl;lk; 4.8 : vOkhw;W khwp xd;wpd; epfo;jfTg;  guk;gypd;  %yk;

fzpj vjpu;itf; fzpg;ghu;.

ghl Ntisfs; : 12

fw;ww; NgWfs; : 1. gpd;df vOkhw;W khwpf;Fupa fzpj vjpu;tpid

tiuaWg;ghu;.

2. njhlu; vOkhw;W khwpf;Fupa fzpj vjpu;tpid

tiuaWg;ghu;.

3. gpd;df vOkhw;W khwpf;Fupa khwy;jpwid

tiuaWg;ghu;.

4. njhlu; vOkhw;W khwpf;Fupa khwy;jpwid

  tiuaWg;ghu;.
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fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. gpd;df vOkhw;W khwp X  ,d; epfo;jfT jpzpTr; rhu;G  P x

vd;f.

 
P(X ); ( 1, 2, ..., )

P
0 ;

x i n
x

 
 
 mt;thwy;yhjNghJ

X  ,d; vjpu;Tg; ngWkhdk;  E(X)  my;yJ   MdJ

1

E(X) P
n

i i
i

x x  vd tiuaWf;fg;gLk;.

,q;F E(X), Xi >P(X )i  vd;gd khwpypfs; vd;gijf; ftdpf;fTk;.

2. njhlu; vOkhw;W khwp X ,d; epfo;jfT mlu;j;jpr; rhu;G ( )f x

vd;f.

X  ,d; vjpu;Tg; ngWkhdk;  E(X) my;yJ   MdJ

E X x f x dx vd tiuaWf;fg;gLk;.

3. gpd;df vOkhw;W khwp X ,d; epfo;jfT jpzpTr; rhu;G  P x
vd;f.

 
P(X ); ( 1, 2, ..., )

P
0 ;

x i n
x

 
 
 mt;thwy;yhjNghJ

X  ,d; khwy; jpwd; MdJ Var  x  my;yJ 2  My; Fwpf;fg;gl;L

22 var(X) E X E X  vd tiuaWf;fg;gLk;.

,q;F  2 2

1

E(X ) P
i

n

i
i

x x


 .

4. njhlu; vOkhw;W khwp X ,d; epfo;jfT mlu;j;jpr; rhu;G ( )f x

vd;f.

X  ,d; khwy; jpwd; MdJ Var  x  my;yJ 2  My; Fwpf;fg;gl;L

22 var(X) E X E X  vd tiuaWf;fg;gLk;.

,q;F    2 2E X x f x dx








  .
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Nju;r;rp kl;lk; 4.9 : gpd;df vOkhw;W khwpnahd;wpw;fhd jpus; guk;gy;

rhu;igj; jPu;khdpg;ghu;

ghl Ntisfs; : 20

fw;ww; NgWfs; : 1. vOkhw;W khwpnahd;wpw;fhd jpus; guk;gy;

rhu;gpid tiuaWg;ghu;

2. NkNy jug;gl;l ,ay;Gfis cgNahfpj;J

gpurpdq;fisj; jPu;g;ghu;.

fw;wy;-fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. epfo;jfTg; guk;gnyhd;wpd; Fwpj;j xU ngWkhdk; tiu $l;lg;gLk;

epfo;jfTfspd; $l;Lj;njhif mt; vOkhw;W khwpapd; epfo;jfT

rhu;G vdg;gLk;. ,J  F x  My; Fwpf;fg;gLk;.

Xu; gpd;df vOkhw;W khwpapd; epfo;jfTj; jpzpTr;rhu;ghdJ

fPOs;sthW tiuaWf;fg;gLk;.

  1 2P(X ); , ,........... )
P

0 ;
nx x x x x

x
 


 mt;thW my;yhjNghJ

njhlu; vOkhw;W khwpnahd;wpd; jpus; epfo;jfTr; rhu;ghdJ

X

P(X )
x

F x x   vd tiuaWf;fg;gl;L ( )F x f x dx  My;

jug;gLk;. ,q;F  f x   MdJ ,j;njhlu; vOkhw;W khwpapd;

epfo;jfT mlu;j;jpr; rhu;ghFk;.
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25

,uz;lhk; jtiz
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fzpjk; - I

Nju;r;rp 14 : rhu;Gfspd; tiuaWj;j tiuawhj njhifaPLfisf;

fhz;ghu;.

Nju;r;rp kl;lk; 14.1 : tifaPl;bd; Neu;khwhfj; njhifaPl;il ,dq;fhz;ghu;.

ghl Ntisfs; : 02

fw;ww; NgWfs; : 1. epak KbTfisg; gad;gLj;jpj; njhifaPLfisf;

fhz;ghu;.

2. njhifaPLfSf;fhd Njw;wq;fisg; gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. jug;gl;l rhu;G ( )f x ,w;F ( )F x vDk; rhu;ghdJ 
( )

( )
dF x

f x
dx

MFkhW fhzg;gLkhapd; ( )F x MdJ ( )f x  ,y; ngWjp Kuz;

vdg;gLk;. ,r;nraw;ghL njhifaPL vdg;gLk;.

( )F x MdJ ( )f x ,d; ngWjp Kuz; Mapd;

{ ( ) } ( )
d

F x c f x
dx

   MFk;.

vdNt ( ) ( )f x dx F x c  ,

,q;F C MdJ Xu; vOkhw;W khwpyp

rhu;G xd;wpd; ahJk; ,U ngWjp Kuz;fs; khwpypnahd;why;

kl;LNk NtWgl KbAk;.

2. fPOs;s Njw;wq;fis tpsf;Ff.

 { ( ) ( )} ( ) ( )f x g x dx f x dx g x dx    
 ( ) ( )K f x dx K f x dx ,

,q;F ( )f x , ( )g x vd;gd x ,yhd rhu;Gfs; Mf

,Ug;gJld;> K Xu; khwpypahFk;.

NkYs;s Njw;wq;fis cgNahfpj;J khztu;fSf;F

topfhl;Lf.
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Nju;r;rp kl;lk; 14.2 : epakr; rhu;Gfspd; njhifaPl;Lg; NgWfis ,dq;

fhz;ghu;.

ghl Ntisfs; : 10

fw;ww; NgWfs; : 1. epak KbTfisg; gad;gLj;jpj; njhifaPl;Lg;

gpurpdq;fisj; jPu;g;ghu;.

2. tha;g;ghLfis cgNahfpj;J tifapLthu;.

3. gFjpg; gpd;dq;fis cgNahfpj;J tifapLthu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. fPo;tUk; mbg;gilr; rhu;Gfspd; njhifaPL gw;wpf; fye;JiuahLf.

1

( 1)
1

n
n x

x dx c n
n

1
ln ( 0)dx x c x

x

x xe dx e c

2.  fPOs;s epak KbTfis cgNahfpj;Jj; njhifaPLfisf; fhz

khztu;fSf;F topfhl;Lf.

1[ ( )]
[ ( )] ( )

1

n
n f x

f x f x dx c
n

,q;F ( )f x  MdJ  ( )f x ,d; ngWjp MFk;.

( )
ln ( )

( )

f x
dx f x c

f x

3. gFjpg;gpd;dq;fis cgNahfpj;Jj; njhifaPLfisf; fhz

khztu;fSf;F topfhl;Lf.
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Nju;r;rp kl;lk; 14.3 : njhifaPL njhlu;ghd mbg;gilj; Njw;wq;fisg;

gpuNahfpj;J tiuaWj;j njhifaPLfisj; Jzpthu;.

ghl Ntisfs; : 06

fw;ww; NgWfs; : 1. Ez;fzpjj;jpy; mbg;gilj; Njw;wj;jpidf; $Wthu;

2. tiuaWj;j njhifaPl;Lg; ngWkhdq;fisf; fhz;ghu;

3. tiuaWj;j njhifaPl;bd; ,ay;Gifs cgNahfpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. tiuaWf;Ff.

( ) ( ) ( ) ( )
bb

a a

f x dx F x F b F a

,q;F ( )F x  vd;gJ ( )f x ,d; Kuz;ngWjp

2. tiuaWj;j njhifaPLfspd ; ngWkhdq;fisf; fhz

khztu;fSf;F topfhl;Lf.

3. fPOs;s tiuaWj;j njhifaPL njhlu;ghd Njw;wq;fs; gw;wpf;

fye;JiuahLf.

{ ( ) ( )} ( ) ( )
b b b

a a a

f x g x dx f x g x dx    

( ) ( )
b b

a a

k f x dx k f x dx   ,q;F k Xu; khwpyp

( ) ( )
b a

a b

f x dx f x dx

( ) ( ) ( )
b c b

a a c

f x dx f x dx f x dx       ,q;F a c b

Nkw;gb Njw;wq;fis cgNahfg;gLj;jpj; jPu;f;ff;$ba gpurpdq;fisj;

jPu;f;f khztu;fSf;F topfhl;Lf.
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Nju;r;rp kl;lk; 14.4 : njhifapLtjw;Fg; gy;NtW Kiwfisg; gpuNahfpg;ghu;.

ghl Ntisfs; : 04

fw;ww; NgWfs; : 1. gFjpg; gpd;dq;fis cgNahfpj;Jg; gpurpdq;fisj;

jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

(i) gFjpg ; gpd;dq;fis cgNahfpj;J tpfpjKW rhu;Gfis

njhifapLthu;.

( )

( )

p x
dx

q x  ,q;F ( )p x ck; ( )q x  ck; gy;YWg;gpfs; MtJld;  ( )q x

MdJ gFjpg; gpd;dkhf;ff;$ba (gb 4 ) gy;YWg;gp   (Mff;$baJ

4 njupahf; fzpaq;fSldhd gFjpg; gpd;dq;fs; khj;jpuk;)

Nju;r;rp kl;lk; 14.5 : gFjpahfj; njhifaply; Kiwia cgNahfpj;J

njhifaPL njhlu;ghd gpurpdq;fisj; jPu;g;ghu;.

ghl Ntisfs; : 04

fw;ww; NgWfs; : 1. gFjpahfj; njhifapliyg; gad;gLj;jpj; njhif

apLthu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

 gFjpahfj; njhifapLk; Kiwia cgNahfpj;Jj; njhifaPLfisf;

fhz khztu;fSf;F topfhl;Lf.

.
dv dv

u dx u v v dx
dx dx

 ,q;F u, v  vd;gd x ,yhd rhu;Gfs;.

 u, v  vd;gd x ,yhd rhu;GfshfTk;> tifaplj; jf;fitahfTk;

,Uf;ifapy;>

d uv du dv
v u

dx dx dx
 

. . .
d uv du dv

dx v dx u dx
dx dx dx

       
     

. . . .
dv du

uv v dx u dx
dx dx

     MfNt .
dv dv

u dx u v v dx
dx dx .
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Nju;r;rp kl;lk; 14.6 : njhifaPl;ilg; gpuNahfpj;J tisapfspdhy; vy;iyg;

gLj;jg;gl;Ls;s gpuNjrj;jpd; gug;gsitj; Jzpthu;.

ghl Ntisfs; : 08

fw;ww; NgWfs; : 1. jug;gl;l xU tisapy; fPo; cs;s gug;igf; fhz

tiuaWf;fg;gl;l njhifaPl;ilg; gad;gLj;Jthu;.

2. jug;gl;l ,U tisapfSf;F ,ilg;gl;l gug;gsitf;

fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. tisap xd;wpd; fPo; cs;s

gug;gsit tiuaWj;j

njhifaPlhf tiuaWf;f.

( )y f x  vd;gJ xU tisap

MFf.  [a, b] Mapilapy;

f(x)  vd;gJ kiwaw;w

njhlu;r;rpahd rhu;G MFk;.

2. ( ), ( )f x g x  vd;gd  ,a b  vd;w

Mapilapy; ( ) ( )f x g x

MFkhWs;s ,U tisapfs;

vd;f. ,U tisapfshYk;

x a > x b  vd;w NfhLfshYk;

milf;fg;gLk; gFjpapd; gug;gsT

 ( ) ( )
b

a
f x g x dx  MFk;.

y

x

>

>

 

( )y f x

x bx a

y

x

>

>

 

( )y f x

x bx a

( )y g x
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Nju;r;rp kl;lk; 14.7 : gpurpdq;fisj; jPu;g;gjw;F mz;zsthf;fy; Kiwiag;

gad;gLj;Jthu;.

ghl Ntisfs; : 08

fw;ww; NgWfs; : 1. ruptfg; Nghyp newpapid tpsf;Fthu;.

2. rpk;rdpd; newpapid tpsf;Fthu;.

3. gpurpdq;fisj; jPu;f;f

 ruptfg;Nghyp newp

 rpk;rdpd; tpjp vd;gtw;iw cgNahfpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. ruptfg;Nghyp newp

 fhl;lg;gLk; gug;gsT ( )
b

a

f x dx  My; jug;gLfpwJ.

,J h mfyKila n fPyq;fshf gpupf;fg;gLifapy;>

ruptfg;Nghyp newpahdJ>

0 1 1 2 1

1
( ) ( ) ( ) ... ( )

2 2 2

b

n n

a

h h
f x dx h y y y y y y      

               0 1 2 1[( ) 2( ... )]
2 n n

h
y y y y y     

,q;F 
b a

h
n




y

x

>

>

 

y
0

y
1

y
2

y
n

<

<h
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y

x
>

>

2ny

0y 2y ny

x bx a

2. rpk;rd; newp

jug;gLk; gug;gsT ( )
b

a

f x dx  MdJ xt;nthd;W n jbg;Gila  2n

fPyq;fshf gpupf;ifg;gLifapy;> rpk;rdpd; newpg;gb

0 2( ) [( )
3

b

n

a

h
f x dx y y  1 3 2 1 2 4 2 24( .. ) 2( .. )]ny y y y y y

,q;F 
2

b a
h

n


 .

,q;F rpk;rdpd; newpf;F ,ul;ilnaz; fPyq;fshfg; gpupf;fg;gLjy;

Ntz;Lk; vd;gijf; ftdj;jpy; nfhs;f. (my;yJ xw;iwnaz;

vy;iyfshf)
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fzpjk; - II

Nju;r;rp  4 : vOkhw;Wf; nfhs;iffisf; fzpj Kiwahf tpgupg;ghu;.

Nju;r;rp kl;lk; 4.10 : tpNrl gpd;df epfo;jfTg; guk;gy;fSf;fhd khjpupfis

mikg;ghu;. epfo;jfT fzpj;J tpgupg;ghu;.

ghl Ntisfs; : 14

fw;ww; NgWfs; : 1. NgZypahd guk;giy tpgupg;ghu;.

2. gpd;df rPuhd guk;giy tpgupg;ghu;.

3. <UWg;Gg; guk;giy tpgupg;ghu;.

4. ngha;Nrhtpd; guk;giy tpgup;ghu;.

5. Nkw;$wpa guk;gy;fspidg; gpurpdq;fspy;

gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. NgZypapd; Kay;Tfs;

vOkhw;Wg; gupNrhjidnahd;whdJ ,U NgWfis khj;jpuNk

nfhz;ljhapd;> mj;jifa gupNrhjidahdJ vOkhw;Wg;

gupNrhjid vdg;gLk;. ,g;gupNrhjidapd; rhj;jpakhd ,U

,ay;GfSk; KiwNa ntw;wp> Njhy;tp vd tiuaWf;fg;gLk;.

cjhuzk; : 1

ehzak; xd;iwr; Rz;Lk; gupNrhjidapy; jiy Njhd;Wjy; xU

ntw;wpahff; nfhs;sg;glyhk;.

cjhuzk; : 2

jhaf;fl;il xd;iw cUl;Lk; gupNrhjidapy; ,ul;il vz;fs;

Njhd;Wjy; Xu; ntw;wpahff; nfhs;sg;glyhk;.

,q;F vkJ Njitf;fika ntw;wpf;Fupa epfo;r;rp Nju;e;njLf;fg;

glyhk;. NgZypapd; Kay;Tfspy; <UWg;Gg; guk;gy;> ngUf;fy;

guk;gy; Nghd;w ngUk;ghyhd gpd;dfg; guk;gy;fSf;fhd

mbg;gilahff; nfhs;sg;glyhk;.

NgW ntw;wpahf ,Uf;ifapy; X = 1 vdTk; ngW Njhy;tpahf

,Uf;ifapy; X = 0 vdTk; NgWfspd; Kay;Tfspd; mbg;gilapy;

Xu; vOkhw;W khwp X ,id tiuaWg;Nghk;. NkYk; ntw;wpf;fhd
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epfo;jfT p Mapd; Njhy;tpf;fhd epfo;jfT 1 - p MFk;. MfNt

vOkhw;W khwp X ,d; epfo;jfTg; guk;gy; fPOs;sthW mikAk;.

P(X = x) = px ( 1- p )1-x ; x = 0,1

cjhuzq;fSld; tpsf;Ff.

ignahd;wpy; xNukhupjpahd 6 nts;isg; ge;JfSk;> 3 rptg;Gg;

ge;JfSk; cs;sd vd;f. igapypUe;J ge;njhd;whdJ vOkhw;whf

vLf;fggLfpd;wJ. X vDk; vOkhw;W khwp vLf;fg;gLk; ge;Jfspy;

rptg;G epwg; ge;Jfspd; vz;zpf;ifiaf; Fwpg;gpd;>

,g;NghJ 

1
2 2

( ) 1
3 3

x x

p x


       
   

 ,q;F x = 0, 1

                         = 0    mt;thW my;yhjNghJ

         MFk;.

2. vOkhw;W khwp X MdJ>  1 2 3, , ,... nx x x  vDk; n vz;zpf;ifahd

ngWkhdq;fSf;F rkepfo;jfTld; tiuaWf;fg;gl;Ls;sJ vd;f.

vdNt X MdJ rPuhd guk;giy cilaJ vdg;gLk;.

,jd; epfo;jfT jpzpTr; rhu;G fPOs;sthW jug;gLk;

 
1

( )p x
n

, 1 2 3, , ,... nx x x  Mf

  = 0 mt;thwy;yhjNghJ

cjhuzq;fSld; tpsf;Ff.

Nfhlhj jhaf;fl;ilnahd;iw xUKiw Rz;Lk; gupNrhjidiaf;

fUJf.

X vDk; vOkhw;W khwp Nkd;Kfj;jpy; cs;s vz;iz tif

Fwpg;gpd;>

,g;NghJ
1

( )
6

p x , 1, 2, 3, 4, 5, 6x  Mf

         0  mt;thwy;yhjNghJ

x 1 2 3 4 5 6

p(x)
1

6

1

6

1

6

1

6

1

6

1

6

( )

x

p x

1

2

3

0

1

3
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3. <UWg;G guk;gy;

NgZypapd; Kay;Tfisr; rhuhjitahf ehk; kPsr; nra;ifapy;>

ehk; Kay;T xd;wpy; fpilf;Fk; jiyfspd; vz;zpf;if> vd

vOkhw;W khwp X ,id tiuaWf;f KbAk;. vy;yh Kay;Tfspd;

ntw;wpf;fhd epfo;jfTk; rkd; vdTk;> Kay;T xd;wpw;fhd NgWfs;

kw;iwa Kay;TfSf;fhd NgWfSld; rhuhjit MfTk;

fhzg;gbd;> X ,dJ epfo;jfTg; guk;gy; fPOs;sthW jug;glyhk;.

P(X = x) = nC
x

 ; x = 0, 1, 2,…..n

,J gukhdq;fs; n, p cldhd NgZypapd; <UWg;Gg; guk;gy;

vdg;gLk;.

X ,d; epfo;jfT n, p cld; khWk; vd;gijf; ftdpf;f.

cjhuzk; : 1 Nfhlhj ehzankhd;W  15 jlitfs; Rz;lg;

gLifapy;> rupahf 5 jlitfs; jiy Njhd;W

tjw;fhd epfo;jftpidf; fhz;Nghk;.

jiy Njhd;Wk; jlitfspd; vz;zpf;ifiaf; fhz Mu;tkhf

,Ug;gjdhy; jiynahd;iwg; ngWjiy ntw;wpahf tiuaWg;Nghk;.

vdNt jiynahd;iwg; ngWtjw;fhd epfo;jfT p = 0.5 MfTk;

Kay;Tfspd; vz;zpf;if 15 MfTk; ,Ug;gjdhy; Njitg;gLk;

15 5 15 5
5P( 5) (0.5) (1 0.5) 3003 0.00003052 0.09165x C

cjhuzk; : 2 ,ae;jpuk; xd;why; cw;gj;jp nra;ag;gLk; nghUs;

xd;whdJ gpiofisf;  nfhz;ljhf ,Ug;gjw;

fhd epfo;jfT 1% MFk;. ,t; ,ae;jpuj;jpdhy;

cw;gj;jp nra;ag;gl;l nghUl;fspy; vOkhw;whf

10 nghUl;fs; njupT nra;ag;gl;lhy;> xd;wpw;F

Nkw;gl;l  nghUl;fs;  gOJfs;  ,Ug;gjw;fhd

epfo;jfT fPOs;sthW fhz KbAk;.

ehk; gpiofspd; vz;zpf;ifapy; Mu;tkhf cs;sjdhy; gpioAs;s

nghUl;fisj; njupjiy ntw;wpahff; nfhs;Nthk;.

MfNt p = 0.01, n = 10 Njitg;gLk; epfo;jfT

P(X >1) = 1 - [P (X = 0) + P (X = 1)] = 1 - [0.9044 + 0.0914] = 0.0042
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4 . GtNrapd; guk;gy;

X vDk; vOkhw;W khwpahdJ fPOs;sthwhd epfo;jfTg; guk;giyf;

nfhz;bUg;gpd; X ,dJ guk;gy; GtNrapd; guk;gy; vdg;gLk;.

P(X ) ; 0, 1, 2, ...
!

xe
x x

x



    ,q;F X ,d; ,il   MtJld;

0   MFk;. e ,dJ mz;zsTg; ngWkhdk; 2.718 MFk;.

,e;epfo;jfTg; guk;gyhdJ gy vz;Zjy; nrad;KiwfSf;F

gpuNahfpf;f KbAk;. cjhuzkhf> mYtyfk; xd;wpy; kzpj;jpahyk;

xd;wpw;Fg; ngwg;gLk; njhiyNgrp miog;Gfspd; vz;zpf;if>

gf;fk; xd;wpy; cs;s gpiofspd; vz;zpf;if Nghd;wd.

cjhuzk; : KbTg; nghUs; xd;wpy; fhzg;gLk; gpiofspd;

vz;zpf;if ,il m = 2 MfTila GtNrapd;

guk;gypy;  fhzg;gLkhapd;  KbTg;  nghUs;

xd;wpy; %d;wpYk; Fiwe;j gpiofs; fhzg;gL

tjw;fhd epfo;jfT.

P(X<3) = P(X=0) + P(X=1) + P(X=2) = 
2 0 2 1 2 22 2 2

0! 1! 2!

e e e

           =0.1353 + 0.2706 + 0.2706 = 0.6765

5. Nkw;$wpa guk;gy;fs; mlq;fpa gpurpdq;fisj; jPu;f;f topfhl;Lf.
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Nju;r;rp 5 : Vfgupkhzj; jpl;lkply; gpurpdk; xd;wpd; cj;jk jPu;itj;

Jzpthu;.

Nju;r;rp kl;lk; 5.1 : Vfgupkhzj; jpl;lkply; khjpup xd;iw mikg;ghu;.

ghl Ntisfs; : 10

fw;ww; NgWfs; : 1. Vfgupkhzj; jpl;lkply; khjpupfis cUthf;Fthu;

2. jPu;khd khwpfisf; Fwpg;gpLthu;

3. Fwpf;Nfhs; rhu;Gfis mikg;ghu;

4. tpfhug;gilfis tiuaWg;ghu;

5. epge;jidfisf; $Wthu;

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1.  Vfgupkhzj; jpl;lkply; (V.jp.) khjpup vd;why; vd;d vd;gij

tpsf;fTk;.

Kfhikahsu;fs; KbTfis vLf;f> cjtp nra;tjw;fhf

tpUj;jp nra;ag;gl;l Xu; gpurpdk; jPu;f;Fk; mZFKiwNa

Vfgupkhzj; jpl;lkply; (V.jp.) MFk;. tpfhug; gilfspd; fPo;

cgupkj;ij mila (cau;T my;yJ ,opT) cgNahfg;

gLj;jg;gLk; fzpj KiwahFk;. xNu ,ae;jpuq;fisAk;> xNu

%yg;nghUl;fisAk; cgNahfpj;Jf; fjpiufisAk;>

NkirfisAk;> rpW vOj;J NkirfisAk; cw;gj;jp nra;Ak;

jsghl cw;gj;jpahsu; xUtupd;  epiyikapidf; fUJNthk;.

,t; cw;gj;jpahsupd; epWtdkhdJ vy;iyg;gLj;jg;gl;l

tsq;fspd; fhuzkhfj; jhk; epidj;j khjpupahd mjpf

msTfspy; ,tw;wpid cw;gj;jp nra;a KbahJ. ,j;jifa

epiyikfspy;> cau; ,yhgj;jiid ngWkhW xt;nthU

tifapYk; vj;jid myFfis cw;gj;jp nra;a Ntz;Lk;

vd;gijj; jPu;khdpf;f Vfgupkhz jpl;lkply; cjTk;.

Vfgupkhzj; jpl;lkplyhdJ Fwpj;j tpfhug; gilfspd; fPo;

rhu;Gfis cau;thf;f (,yhgk;> tUkhdk;) my;yJ ,opthf;f

(nryT> Neuk;) cjTk;.

 Vfgupkhz khjpupnahd;wpd; $Wfisf; fye;JiuahLf.

epWtdk; xd;whdJ NkirfisAk;> fjpiufisAk; cw;gj;jp

nra;fpd;wJ. Nkirnahd;wpw;F &gh 400 ck;> fjpiunahd;wpw;F

&gh 500 ck; ngwg;glyhk;. Nkirnahd;wpd; cw;gj;jpf;Ff;

filr;ry; ,ae;jpuj;jpy; 4 kzp NeuKk;> ntl;Lk; ,ae;jpuj;jpy;
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2 kzp NeuKk; Njitg;gLfpwJ. fjpiunahd;wpw;Ff; filr;ry;

,ae;jpuj;jpy; 6 kzp NeuKk;> ntl;Lk; ,ae;jpuj;jpy; 1 kzp

NeuKk; Njitg;gLfpwJ. filr;ry; ,ae;jpuj;jpd; fpilg;G

Neuk; 120 kzpj;jpahyq;fshfTk;> ntl;Lk; ,ae;jpuj;jpd;

fpilg;G Neuk; khjk; xd;wpw;F 72 kzpj;jpahyq;fshfTk;

cs;sJ.

,g;NghJs;s gpur;rpid vz;zstpy;> ,yhgj;jpid cau;thf;f>

khjk; xd;wpy; cw;gj;jp nra;ag;glNtz;ba fjpiufspdJk;>

NkirfspdJk; vz;zpf;ifapidf; fhz;gjhFk;.

,g;gpur;rpidapidj; jPu ;g;gjw;fhf ,q;F jug;gl;Ls;s

tpguzq;fis Xu; fzpj khjpupahf cUthf;FtjhFk;.

2 . gb 1 : jPu;khd khjpupfis tiuaWf;f.

x - khjnkhd;wpy; cw;gj;jp nra;ag;gl Ntz;ba Nkirfs;

y - khjnkhd;wpy; cw;gj;jp nra;ag;gl Ntz;ba fjpiufs;

3 . gb 2 : Fwpf;Nfhs; rhu;gpid tiuaWf;f.

,g;NghJ ,yhgr; rhu;ghdJ fPOs;sthW vOjg;glyhk;

Z = 400 x + 500 y

,J Xu; Fwpf;Nfhs; rhu;G vdg;gLk;. ,q;F Fwpf;NfhshdJ cau;

,ygkhf ,Ug;gjdhy;> ,J fPOs;sthW vOjg;glyhk;.

cau;thf;f Z = 400 x + 500 y

4 . gb 3 : tpfhug; gilfis milahsq; fhz;f.

filr;ry;> ntl;Lk; nghwpfspd; nkhj;jg; nghwp Neuj;

Njitg;ghlhdJ KiwNa 4x + 6y ck; 2x + 1y ck; MFk;.

,g;nghwpfspd; fpiljd;ik KiwNa khjnkhd;wpw;F 120> 72

kzpj;jpahyq;fs; MFk;. ,jw;Fupa fzpj ntspgLj;JifahdJ

fPOs;sthW mikAk;.

4 6 120x y

2 1 72x y

gb 4 : kiwaw;w tpfhug; gilfis ,dq; fhz;f.

,q;F Vfgupkhz jpl;kplYf;fhf ,d;Ndhu; tpfhug;gil cz;L.

,J kiwaw;w tpfhug;gil vdg;gLk;. fjpiufspdJk;>

NkirfspdJk; vz;zpf;if kiwahf ,Uf;f KbahJ vd;gjhy;

0, 0x y MFk;. vdNt G+uz khjpupahdJ fPOs;sthW

mikAk;.
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5. cau;thf;Ff Z = 400 x + 500 y

    cj;jkkhf;Ff Fwpf;Nfhs; rhu;G

,jw;F mikthf>

4 6 120

2 1 72

x y

x y tpfhug; gilfs;

0, 0x y   kiwaw;w tpfhug; gilfs;

tpfhug; gilfs; MdJ 0my;yJ 0tiffshf ,Uf;f KbAk;.

Nju;r;rp kl;lk; 5.2 : Vfgupkhzj; jpl;lkply; gpurpdnkhd;wpd; jPu;it tiuG

Kiwapy; Jzpthu;.

ghl Ntisfs; : 15

fw;ww; NgWfs; : 1. rhj;jpakhd gpuNjrq;fis ,dq;fhz;ghu;.

2. cau;thf;f> ,opthf;f khjpupfSf;fhd jPu;Tfisf;

fhz;ghu;.

3. gpurpdq;fspy; rhj;jpakhd jPu;Tfs;> jdpj; jPu;Tfs;>

gy jPu;Tfs; vd;gtw;iwg; ngWthu;

4. Vfgupkhzj; jpl;lkply; mlq;fpa gprpdq;fisj;

jPu;g;ghu;

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. tiuG Kiwapid tpsf;fTk;

,U jPu;khd khwpfis kl;Lk; nfhz;l V.jp. gpurpdq;fs; tiuG

Kiw %yk; jPu;f;fg;glyhk; vd;gij tpsf;fp ,k;Kiw vt;thW

nraw;gLfpd;wJ vd;gijAk; tpsf;Ff.

2. vt;thW rhj;jpaj; jPu;Tfisf; fhz;gJ vd;gjid tpsf;Ff.

nghUj;jkhd cjhuzq;fis cgNahfpj;Jj; njf;fhl;Lj; jsj;jpy;

tpfhug;gilfs; vt;thW fhl;lg;glyhk; vd;gjid tpsf;Ff. gpd;du;

rj;jpag; gpuNjrq;fis vt;thW milahsq; fhz;gJ vd tpsf;Ff.

mjhtJ vy;yh tpfhug; gilfisAk; (rkdpypfs;) jpUg;jp nra;Ak;

gpuNjrk; NkYk; vy;yh tiujy;fSk; Kjyhk; fhy; tl;lj;jpNyNa

tiuag;gly; Ntz;LnkdTk;> Vnddpy; kiwaw;w tpfhug;gilfs;

mjhtJ 0x ck; 0y ck; fhuzkhFk; vd;gij tpsf;fTk;.
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nghJg;gpuNjrnkhd;W milasq; fhzg;glhtpl;lhy;> mJ

rhj;jpakw;w jPu;Tfisf; nfhz;lJ vdg;gLk;. cjhuzkhff;

fPo;tUk; tpfhug;gilfis mtjhdpf;Ff.

3

5

x

y

,t;tifapy; ,t;tpuz;L tpfhug; gilfisAk; jpUg;jp nra;Ak;

nghJg; gpuNjrk; xd;W milahsk; fhzg;gl KbahJ vd;gJ

njspthfj; njupfpd;wJ. ,j;jifa epiyikfspy; VjhtnjhU

tpfhug;gil khw;wg;gl;lhy; md;wpj; jug;gl;l gpur;rpidf;Fupa xU

jPu;thdJ fhzg;gl KbahJ.

3. Vfgupkhzj; jpl;lkply; Kiwf;Fupa tpilapid vt;thW fhz;gJ

gw;wp tpsf;Ff.

jPu;thdJ rhj;jpakhdJ Mapd; Fwpf;Nfhs; rhu;Gfis cgupk

(cau;T ,opT) jPu;Tfs; rhj;jpag; gpuNjrj;jpd; %iyg; Gs;spfspy;

xd;wpd; Ms;$Wfshy; jug;gLk;. %iyg;Gs;spfs; (,ilntl;Lk;

Gs;spfs;) ,id vt;thW ngWtnjd;gij tpsq;fg;gLj;Jjy;

mtrpakhFk;. NkYk; %iyg;Gs;spfspy; X, Y Ms;$Wfisf;

Fwpf;Nfhs; rhu;gpy; gpujpapl;L cau; ngWkhdj;ij Juk;

Ms;$WfisAk; (cau;Tg; ngWkhd gpurpdq;fspy;) ,opTg;

ngWkhdj;ijj; jUk; Ms;$WfisAk; (,opTg; ngWkhd

gpurpdq;fspy;) ngWtjw;F tpsf;fkspf;fTk;.

4. ,U %iyg;Gs;spg; ngWkhdq;fSf;Fk; Fwpf;Nfhs; rha;tpw;F xNu

ngWkhdk; ngwg;gLkhapd; ,t; V.jp. gpur;rpidf;F Kbtpyp

vz;zpf;ifahd jPu;Tfs; cz;nldg; ngwg;gLk;. Kbtpypj; jPu;Tfs;

cz;lh vdg; gupNrhjpf;Fk; ,d;Ndhu; Kiwahf VjhtJ

vy;iyg;gLj;Jk; NfhLfs; Fwpf;Nfhs; rhu;gpw;F rkhe;jukhfTs;sjh

,y;iyah vd gupNrhjpj;Jg; ghu;f;f Ntz;Lk;. vy;iyg;gLj;Jk;

Xu; tpfhug; gilahdJ Fwpf;Nfhs; rhu;gpw;Fr; rkhe;jukhapd;>

,t; Vfgupkhzj; jpl;lkply; gpur;rpidahdJ> vz;zw;w jPu;Tfisf;

nfhz;Ls;sJ vdg;gLk;.
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Nju;r;rp 8 : gpurpdq;fisj; jPu;g;gjw;fhd fzpj khjpup xd;whfj;

JzpNfhitfis mwpKfk; nra;thu;.

Nju;r;rp kl;lk; 8.1 : tupir 2> tupir 3 JzpNfhitfis ntspg;gLj;Jthu;.

ghl Ntisfs; : 04

fw;ww; NgWfs; : 1. JzpNfhitfis tiuaWg;ghu;

2. JzpNfhitnahd;wpd; ngWkhdj;jpidf; fhz;ghu;

3. JzpNfhitnahd;wpd; ,ay;gpidf; $Wthu;.

4. JzpNfhitfs; mjd; ,ay;Gfs; mlq;fpa

gpurpdq;fisj; jPu;g;ghu;.

Ide

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. 2 2, 3 3   ,yhd Jzp Nfhitfis tpsf;Ff.

JzpNfhit 2 2   ,d; tpupT

1 1

2 2

a b

a b
   Mapd;>

1 2 2 1a b a b    MFk;.

,q;F 1 2 1 2, , ,a a b b  vd;gd nka;naz;fshFk;.

2. JzpNfhit 3 3  ,d; tpupT

 

1 1 1

2 2 2

3 2 3

a b c

a b c

a b c

  Mapd;>

2 2 2 2 2 2

1 1 1

3 3 3 3 3 3

b c a c a b
a b c

b c a c a b
     MFk;.

     1 2 3 3 2 1 2 3 3 2 1 2 3 3 2( ) ( ) ( )a b c b c b a c a c c a b a b

,q;F 1 2 3 1 2 3, 1 2 3, , , , , , ,a a a b b b c c c  vd;gd nka;naz;fshFk;..
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3. 2 2, 3 3   ,yhd JzpNfhitfspd; ,ay;Gfis Muha;f.

 1  ,d; ,U epiufis my;yJ epuy;fis Gwkhw;Wtjd;

%yk; 2  ngwg;gLk; Mapd; 2 1    MFk;.

 ,U epiufs; my;yJ epuy;fs; rkdhapd; mtw;wpd;

JzpNfhit g+r;rpak; MFk;.

 JzpNfhit xd;wpd; epiu my;yJ epuy; xd;iw ahJnkhU

vz;zhy;  ngUf;fp  ,d;Ndhu;  epiu  my;yJ  epuYld;

$l;b ngwg;gLk;  JzpNfhitapd ; ngWkhdKk;  Muk;gj;

JzpNfhitapd; ngWkhdKk; rkdhFk;.

 JzpNfhit xd;wpd; epiu my;yJ epuy; xd;iw ahJnkhU

vz;zhy;   ngUf;fp ngwg;gLk; JzpNfhitapd; ngWkhdk;

Muk;gj; JzpNfhitapd; ( ) ngWkhdj;jpd;   klq;fhFk;.

 JzpNfhit xd;wpd; epiu my;yJ epuy; xd;wpYs;s vy;yh

%yfq;fSk; g+r;rpakhapd;  mj;JzpNfhitapd;  ngWkhdk;

g+r;rpak; MFk;.

 Mapd;  

1 1 1 1

2 2 2 2

3 3 3 3

x y a b

x y a b

x y a b



  



  
1 1 1 1 1 1

1 2 2 2 2 2 2 2

3 3 3 3 3 3

,

x y a x y b

x y a x y b

x y a x y b

   

1 2     MFk;.

4. JzpNfhitfs; mlq;fpa gpurpdq;fisj; jPu;f;f khztu;fSf;F

topfhl;Lf.

Nju;r;rp kl;lk; 8.2 : xUq;fik rkd;ghLfisj ; j Pu ;f ;f jhaq;fis

cgNahfpg;ghu;.

ghl Ntisfs; : 4

fw;ww; NgWfs; : 1. xUq;fik Nrhbr ; rkd;ghLfspd; jPu ;Tfis

gupNrhjpg;ghu;.

2. jhaq;fis cgNahfpj;J xUq;fik rkd;ghLfisj;

jPu;;g;ghu;.

3. jhag;ngUf;fk; mlq;fpa gpurpdq;fisj; jPu;g;ghu;.
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fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1.  1 1 1a x b y c 

2 2 2a x b y c  vd;f.

rkd;ghLfis AX = C vDk; tbtj;jpy; vOJtjd; %yk;>

1 1

2 2

A ,  X
a b x

a b y

   
    

  
 and 1

2

C
c

c

 
  
 

 MFk;.

1A  cs;snjdpd;

1 1A (AX)  A C 

 1 1A A X  A C 

1X  A C

(i)   xU jdpahd jPu;T

(ii) vz;zw;w jPu;T

(iii) jPu;T ,y;iy

vd;gtw;iw tpsf;Ff.

2.  xUq;fik rkd;ghLfisj; jhaq;fisg; gad;gLj;jpj; jPu;f;f

topg;gLj;Jf.

3.  xUq;fik  rkd;ghLfisj;  jhaq;fisg;  gad;gLj;jpj;

jPu;f;f khztu;fSf;F topfhl;Lf.
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Nju;r;rp 9 : Xu; ml;ru fzpjj; njhFjpahfj; jhaq;fisf;

ifahs;thu;.

Nju;r;rp kl;lk; 9.1 : jhaq;fSldhd ml;rufzpjj;ij tpgupg;ghu;.

ghl Ntisfs; : 08

fw;ww; NgWfs; : 1. jhaq;fis tiuaWg;ghu;.

2. jhaq;fspd; epuy;> epiu> gb vd;gtw;wpid

,dq;fhz;ghu;.

3. epuy; jhak;> epiuj;jhak; vd;gtw;iw ,dq; fhz;ghu;

4. jhaq;fspd; $l;lypw;fhd xUg;ghl;il tpgupg;ghu;.

5. milj;j ,ay;igf; $Wthu;.

6. $l;lYf;fhd Nru;j;jp tpjp> guptu;j;jid tpjpiaf;

$Wthu;.

7. jhak; xd;iw vz;zpahy; ngUf;Fthu;.

8. jhaq;fspid vz;zpahy; ngUf;fypd;NghJ guk;gy;

tpjpapid cgNahfpg;ghu;.

9. jhaf;$l;ly; mlq;fpa gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1 . jhaq;fs;:

 jhak;> vz;fspd; nrt;tf xOq;F (gj;jp) vd tiuaWf;fg;gLk;.

jhaq;fs; A, B, C.. Mfpa Mq;fpy vOj;Jf;fshy; Fwpf;fg;gLk;.

11 12 1

21 22 2

1 2

        

        

        

        

n

n

m m mn

a a a

a a a
A

a a a

   
    
      
     

2. jhak; A,  m  epiufisAk; n   epuy;fisAk; nfhz;Ls;sJ.

m epiufisAk; n epuy;fisAk; nfhz;Ls;s jhak; xd;wpd;

gUkd; (my;yJ tupir) m n  MFk;.

ija  vd;gJ i MtJ epiuapYk; j MtJ epuypYk; cs;sjhak;

Aapd; %yk; vdf; Fwpf;fg;gLk;.

jhak; A  MdJ>  ij m n
A a


  vd vOjg;gLk;.
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3 . epiuj;jhak;:

 xU epiuia kl;Lk; nfhz;l  jhak;  epiuj;jhak;  my;yJ

epiuf; fhtp vdg;gLk;.

epuy; jhak;:

 xU epuiy kl;Lk; nfhz;l jhak; epuy; jhak; my;yJ

epuy; fhtp vdg;gLk;.

#dpaj;jhak;:

 jhak; xd;wpd; vy;yh  %yfq;fSk;  g+r;rpankdpd;  mj;jhak;

g+r;rpaj; jhak; vdg;gLk;.

4.  A, B  vd;gd ,U xNu tupir jhaq;fshf ,Uf;ifapy;>

 A ij m n
a


  ,  B ij m n

b




vy;yh i, j ,w;Fk; ij ija b  Mapd;>

A = B    MFk;.

,U jhaq;fspd; $l;lypw;fhd epge;jid

 ,U jhaq;fSk; xNu tupirAiladthf ,Uj;jy;.

 xj;j %yfq;fisf; $l;Ljy;.

 A= ij m n
a


>  B= i j m n

b

 vd;f.

   A B ij ijm n m n
a b

 
  

 ij ij m n
a b


 

5. jhaf; $l;lYf;fhd milj;jy; gz;gpid tpsf;Ff.

6. gpd;tUtdtw;iwf; ftdpf;f.

 $l;ly; milj;jy;

 $l;ly; guptu;j;jidahdJ

A + B = B + A

$l;ly; Nru;j;jp tpjpf;fikthdJ.

(A + B) + C = A + (B + C)
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7. jhak; xd;wpd; vz;zpg; ngUf;fj;ij tiuaWf;f.

 A ij m n
a


  MfTk;  MfTk;

vy;yh i, j  ,w;Fk;  A ij m n
a 


  MFk;.

1    MFk;NghJ ( 1)A A    MdJ>  A    apy; kiwj;jhak;

vdg;gLk;.

8. vz;zpg; ngUf;fq;fs; cldhd jhaq;fspy; $l;ly;fisr; nra;a

topfhl;Lf.

9. jhaf; $l;ly;fs; mlq;fpa gpurpdq;fisj; jPu;f;f khztu;fis

topfhl;Lf.

Nju;r;rp kl;lk; 9.2 : rJuj; jhaq;fspd; ,ay;Gfis Muha;thu;.

ghl Ntisfs; : 02

fw;ww; NgWfs; : 1. tiutpyf;fzq;fis cgNahfpj;J rJuj; jhaq;fis

NtWgLj;jpawpthu;.

2. ,U jhaq;fspd; ngUf;fypw;fhd xUg;ghl;il

tiuaWg;ghu;.

3. ,U jhaq;fSf;F  AB BA  vDk; ,ay;ig tha;g;Gg;

ghu;g;ghu;.

4. myFj;jhak;> %iytpl;lj;jhak; vd;gtw;iw

tiuaWg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1.  rJuj; jhaj;ij tiuaWf;f.

jhak; xd;wpd; epiufspd; vz;zpf;ifAk;> epuy;fspd;

vz;zpf;ifAk; rkkhf ,Ug;gpd;> mJ rJuj; jhak;  vdg;gLk;.

A
m+n

  ,y; m n  vdpd; A  apd; tupir n vdg;gLk;.

1 1 1 2 1 3 1

2 1 2 2 2 3 2

3 1 3 2 3 3 3

1 2

. . .

. . .

. . .

. . .

n

n

n

n n n n

a a a a

a a a a

A a a a a

a a a

 
 
 
 

  
 
 
 
 

  11 22 33, , ,..., nna a a a  vd;gJ Ke;JW %iytpl;lk; vdg;gLk;.
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2. jhaq;fspd; ngUf;fYf;fhd xUg;ghl;bid tiuaWf;f.

 A= ij m p
a


>  B= i j p n

b

 vd;f.

p q  Mf A,  B  vd;gd jhag;ngUf;fypw;F xUg;ghLilad

vdg;gLk;.

 A= ij m p
a


>  B= i j p n

b

 vd;f.

1
AB

P

ik kj
k m n

a b
 

   
 

 vd tiuaWf;fg;gLk;.

,j;jhaj;jpd; tupir m n  MFk;.

3.  AB  tiuaWf;fg;gl;bUg;gpd;> BA  tiuaWf;fg;gl;bUf;f

Ntz;bajpy;iy.

 nghJthf AB BA

4.    rJuj;jhak;  A  MdJ n   tupirAilajhf ,Uf;ifapy;>

1,   ija i j   Mf

0,   ija i j   Mf

,Uf;Fkhapd; A  ru;trkd;ghl;Lj; jhak; my;yJ myFj;

jhak; vdg;gLk;. ,J nI  (tupir n vdpd;) vdf; Fwpf;fg;gLk;.

        rJuj;jhak; A apy;>

0ija   vy;yh i j  ,w;Fk; vdpd;>

A  %iytpl;lj;jhak; vdg;gLk;.

  rJuj;jhak; A MdJ 0ija   vy;yh  ,i j  ,w;Fk;>

vd tiuaWf;fg;gl;bUg;gpd; A  MdJ #dpaj;jhak;

vdg;gLk;.
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 xNu tupir rJuj; jhaq;fs; A, B, C ,w;F>

A(BC)  = (AB) C (Nru;j;jp tpjp) ngUf;fypd; fPo;

A(B+C) = AB +AC (guk;gy; tpjp)

(B+C)A = BA +CA (guk;gy; tpjp)

A+O = A = O+A (,q;F O MdJ n tupirAila #dpaj;jhak;)

A   I = A = I  A,

(,q;F I MdJ n tupirAila ru;t rkd;ghl;Lj; jhak;)

 A  MdJ tupir m x n  jhakhf ,Uf;ifapy;>

A ( )ij mxna

jhak;  A   ,d; epiykhw;Wj; jhak; AT   vdf; Fwpf;fg;gLk;.

A ( )T
ij nxmb

,q;F ij jib a  vy;yh ,i j  ,w;Fk;

epiykhw;Wj; jhaj;jpd; ,ay;Gfs;

(A + B)T  = AT  +  BT

(kA)T  =  k AT  ,  k
(AT)T  = A

(AB)T = BT AT
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%d;whk; jtiz
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fzpjk; - I

Nju;r;rp  9 : Neu;epiw vz; Rl;bf;Fupa <UWg;Gj; Njw;wj;ij

vLj;Jiug;ghu;.

Nju;r;rp kl;lk; 9.1 : <UWg;Gj; Njw;w mbg;gil ,ay;Gfis  vLj;Jiug;ghu;.

ghl Ntisfs; : 08

fw;ww; NgWfs; : 1.
r

nC  I tiuaWg;ghu;.

2. <UWg;Gj; Njw;wj;ijg; gad;gLj;jp  n
a b  ,id

tpupg;ghu;.

3.  n
a b  ,d; tpuptpd; nghJ cWg;ig vOJthu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1.
!

( )! !
n

r

n
c

n r r




2. Neu;epiwnaz; Rl;bf;fhd <UWg;Gj; Njw;wj;ijf; $Wthu;.

1 2 2
1 2( ) ...................n n n n n n n n n

o na b C a C a b C a b C B      

0

n
n n r r

r
r

C a b



 ,q;F  
!

( )! !
n

r

n
c

n r r


 (0 )r n 

tpuptpy;>

 1 2 3, , , ....n n n n
nC C C C  vd;gd <UWg;Gf; Fzfq;fs; vdg;gLk;.

 1 2
0 1 2 ........n n n n n n n

nC a C a C a C      vd ; gd t p u pt pd ;

Fzfq;fs; vdg;gLk;.

 tpuptpy; cWg;Gfspd; vz;zpf;if 1n

 <UWg;G tpuptpidg; ngw khztu;fis topfhl;Lf.

3. ( )na b vDk; <UWg;G tpuptpd; nghJ cWg;G 1rT  MFk;.

1
n n r r

r rT C a b
  , 1 1

1
n a r r

r rT C a b  


b ,d; mLf;fhdJ Fiwe;Jnfhz;L nry;fpwJ.

 <UWg;G tpupT njhlu;ghd gpurpdq;fisj; jPu;f;f khztu;fis

topg;gLj;Jf.
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Nju;r;rp kl;lk; 9.2 : <Wg;Gj; Njw;wj;ijg; gad;gLj;Jthu;

ghl Ntisfs; : 08

fw;ww; NgWfs; : 1. <UWg;G tpuptpid cgNahfpj;J  n
x1  ,id

tpgupg;ghu;.

2.  n
x1  ,d; tpuptpd; nghJ cWg;gpid vOJthu;.

3. <UUWg;G tpupT mlq;fpa gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. (1 )nx  ,d; tpuptpid ngw khztu;;fSf;F topfhl;Lf.

2 3
1 2 3(1 ) ....n n n n n n n

o nx C C x C x C x C x      

             
0

n
n r

r
r

C x


   ,q;F !

!( )!
n

r
n

C
r n r




      (0 )r n 

0 1 2 3, , , ,.......n n n n n
nC C C C C   vd;gd <UWg;Gf; Fzfq;fshFk;.

2. <UWg;G tpuptpd; nghJ cWg;G 1rT   Ig; ngw khztu;fSf;F

topfhl;Lf.

1
n r

r rT C x  ,   1
1

n r
r rT C x 



3. <UWg;G tpupT cs;slq;fpa gpurpdq;fisj; jPu;f;f khztu;fSf;F

topfhl;Lf.
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Nju;r;rp 10 : KbTs;s njhlu;fspd; xd;wpd; $l;Lj; njhifiaf;

fhz;ghu;.

Nju;r;rp kl;lk; 10.1 : KbTs;s njhlu;fisAk; mjd; ,ay;GfisAk; tpgupg;ghu;.

ghl Ntisfs; : 08

fw;ww; NgWfs; : 1.  $l;ly; njhlu;> ngUf;fy; njhlu; vd;gtw;wpd; nghJ

 cWg;igf; fhz;ghu;.

2. $l;ly; tpUj;jp> ngUf;fy; tpUj;jp vd;gtw;wpd;

$l;Lj;njhiffisf; fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. $l;ly; njhlu; xd;wpd; tiutpyf;fzk;.

njhlup xd;wpd; Kjyhk; cWg;igj; jtpu;j;J ahJkpU mLj;Js;s

cWg;Gfspy; gpe;jpa cWg;gpw;Fk;> Ke;jpa cWg;Gf;Fkpilg;gl;l

tpj;jpahrk; xUikahf ,Ug;gpd; mj;njhlu; $l;ly; njhlu; my;yJ

$l;ly; tpUj;jp vd miof;fg;gLk;.

  a I KjYWg;ghfTk; d I nghJ tpj;jpahrkhfTk; nfhz;l

$l;ly; njhlu; xd;wpd; nghJ cWg;G rT vdpd;>

( 1)rT a r d   MFk;.

 Kjy; n cWg;Gfspd; $l;Lj;njhif nS MAk;> filrp cWg;G

l MAk; ,Ug;gpd;

[2 ( 1) ] [ ]
2 2n

n n
S a n d a l    

2. ngUf;fy;; njhlu; xd;wpd; tiutpyf;fzk;.

njhlup xd;wpd; Kjyhk; cWg;igj; jtpu;j;J ahJkpU mLj;Js;s

cWg;Gfspy; gpe;jpa cWg;gpw;Fk;> Ke;jpa cWg;Gf;FKs;s tpfpjk;

xU khwpyp vdpd;> mj;njhlu; ngUf;fy; njhlu; vdg;gLk;.

 a I KjYWg;ghfTk; r I nghJ tpfpjkhfTk; nfhz;l

ngUf;fy; njhlu; xd;wpd; nghJ cWg;G 
1p

pT ar 
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 Kjy; n cWg;Gfspd; $l;Lj;njhif nS vdpd;>

(1 )
1

1

( 1)
1

( 1)

n

n

n

a r
S r

r

a r
r

r

,q;F

,q;F

 1
1n

n

a
Lt S r

r
,q;F

 njhlup njhlu;ghdgpurpdq;fisj; jPu;f;f khztu;fSf;F

topfhl;Lf.

Nju;r;rp kl;lk; 10.2 : $l;ly; njhlu;> ngUf;fy; njhlu; nfhz;l gpurpdq;fisj;

jPu;g;ghu;.

ghl Ntisfs; : 08

fw;ww; NgWfs; : 1.  FwpaPl;ilg; gad;gLj;jpj; njhlu;fis vOJthu;>

mtw;wpy; $l;Lj;njhifapidf; fhz;ghu;.

2. rpf;kh Fwpg;gPl;ilg; gad;gLj;Jk; $l;ly;> ngUf;fy;

njhlu;fis tpgupg;ghu;.

3. $l;ly; njhlu ; > ngUf;fy; njhlu ; mlq;fpa

gpurpdq;fisj; jPg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. njhlupnahd;wpd; nghJ cWg;G Ur vdpd;> 
1

n

r
r

U

 MdJ mjd;

Kjy; n cWg;Gfspd; $l;Lj;njhifapid tif Fwpf;Fk;.

$Wf :


1 1 1

( ) (
n n n

r r r r
r r r

u V u V
  

    


1 1

n n

r r
r r

kU k U
 

  , ,q;F k xU khwpyp.

1 1 1

n n

r r r r
r r r

U V U V
  

   
   
   

    vdf; $Wf.

2. $l;ly; njhlu;> ngUf;fy; njhlu; mlq;fpa gpurpdq;fisj; jPu;f;f

khztu;fSf;F topfhl;Lf.
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Nju;r;rp kl;lk; 10.3 : mbg;gil njhlu;fspd; $l;Lj;njhifapidf; fhz;ghu;.

ghl Ntisfs; : 10

fw;ww; NgWfs; : 1.
2 3

1 1 1

, ,
n n n

r r r

r r r vd;gtw;wpw;fhd #j;jpuq;fisf; fzpjj;

njhFj;jwp Kiwia cgNahfpj;J epWTthu;.

2. Nkw;gb #j;jpuq;fisj; njhlu;fspy; $l;liyf;fhz

cgNahfpg;ghu;.

3. njhlu;fspd; $l;liyf;fhz tpj;jpahrkhd Kiwapid

cgNahfpg;ghu;.

4. Kbtpypj; njhlu;fspd; xUq;Fjiy cgNahfpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1.
2 3

1 1 1

, ,
n n n

r r r

r r r
  
   If; fhzy;.

fzpjj ; njhFj;jw p Kiwapid cgNahfpj ;Jf ; fhz

khztu;fSf;F topfhl;Lf.

1

( 1)
2

n

r

n
r n



 

2

1

( 1)(2 1)
6

n

r

n
r n n



  

2
3

1

( 1)
2

n

r

n
r n



    


2. Nkw;gb KbTfisAk;> mtw;wpd; Nru;khdq;fisAk; cgNahfpj;Jj;

njhlu;fspd; $l;Lj;njhifapidf; fhl;l khztu;fSf;F

topfhl;Lf.

3. njhlu;fspd; $l;Lj;njhifapidf; fhz tpj;jpahr Kiwapid

cgNahfpg;gjid mwpKfQ; nra;f.

4. njhlu;fspd; xUq;Fjiyf; fhz khztu;fSf;F topfhl;Lf.
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fzpjk; - II

Nju;r;rp 4 : vOkhw;Wf; nfhs;iffisf; fzpj Kiwahf tpgupg;ghu;.

Nju;r;rp kl;lk; 4.11 : nfhs;if khjpupfis cgNahfpj;J epfo;jfTfisf;

fzpg;gJld; tpNrl njhlu; guk;gypd; epfo;jfT mlu;j;jpr;

rhu;Gfis tpgupg;ghu;.

ghl Ntisfs; : 15

fw;ww; NgWfs; : 1. njhlu;rPuhd guk;giyf; Fwpg;gpLthu;.

2. nrt;td; guk;giy tpgupg;ghu;.

3. epak nrt;td; guk;giy tpgupg;ghu;

4. Nkw;gb guk;gy;fSld; $ba gpuprpdq;fisj; jPu;;;ghu;a

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1. X MdJ xU njhlu; vOkhw;W khwpahf ,Ug;gpd; X  ,dJ

guk;gy; a,  b vDk; ngWkhdq;fSf;F ,ilapy; rPuhff; fhzg;gbd;

mJ njhlu; rPuhd guk;gy; cilaJ vdg;gLk;.

,J fPOs;sthW fhl;lg;glyhk;.

( , )a bX U ,q;F a, b ,g;guk;gypd; guk;gy; vdg;gLk;.

1
( )

( )
f x

b a




nrt;tfj;jpd; gug;gsT

1
( )

( )

1

b a
b a

  


 vd;gijf; ftdpf;fTk;.

0 a b

1

b a
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cjhuzk; : (1,5)X U  Mapd; P(2 3)x  If; fhz;f.

jPu;;T   : 1 1
( ) =

5 1 4
1

P(2 3) (3 2)
4

1
0.25

4

f x

x




    

 

2. X MdJ njhlu; vOkhw;W khwpnahd;whf cs;sNghJ

2

2

( )

21
( ) ,

2

x

f x e x




 

 

      vDk; epfo ;jfT mlu ;j ;j pr ;

rhu;gpid nfhz;bUf;Fkhapd;> X MdJ ,il  , khwy;jpwd; 2
cila nrt;td; guk;giy cilaJ vdg;gLk;.

2( , )X N   ,      - ,il 2  - khwy;jpwd;

,r; nrt;td; guk;gyhdJ fPOs;sthW tisap xd;why;

Fwpf;fg;glyhk; vd;gJld;> ,t;tisap nrt;td; tisap vdg;gLk;.

Mapil a x b   ,y; ,g;guk;gy; rPuhd guk;gy; vdg;gLk;.

nrt;td; tisapahdJ gpd;tUk; ,ay;Gfisf; nfhz;bUf;Fk;.

 kzp tbthdJ

 ,il ( ) gw;wp rkr;rPuhdJ.

 ,J   ,ypUe;J tiu ePl;lg;glf;$baJ.

 ( )f x ,d; cau;Tg; ngWkhdkhdJ  
1

2  MFk;.

 tisapapd; fPohd nkhj;jg; gug;gsT 1 myF MFk;.

 2, ,X N  
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a b a b a b

* mz;zsthf 95% Md guk;gy; ,U epaktpyfy; J}uq;fSf;fpilapy;

mikAk;.

* mz;zsthf 99.75% Md guk;gy; %d;W epaktpyfy;

J}uq;fSf;fpilapy; mikAk;.

a, b ,w;fpilapyhd epfo;jfT ( )P a x b vdf; Fwpf;fg;gLk;.

NkYk; ( )P a x b  MdJ ,x a x b ,w;F ,ilapy; mikAk;

nrt;td; tisapapd; gug;gsthy; jug;gLk;.

X MdJ ,il  , khwy;jpwd; 2 cila nrt;td; guk;giy

cilaJ vd;f.

2( , ).X N  
X MdJ ,il 0> khwy;jpwd; 1 cila guk;gyhf khw;wg;glyhk;.

x
Z





  vd;f.

0

x
Z

Z

2
2

2

2 1

X
Z

Z










(0,1)Z N 

 Z ,d; epfo;jfT mlu;j;jpr; rhu;G 

21

2
1

( )
2

Z
Z e




,g;guk;gyhdJ epak nrt;td; guk;gy; vdg;gLk;.



1

2 
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0 

cjhuzk; : (40,9)X N vd;f.

vdpd;
40

9
40

3
0

X
Z

X
Z

Z









 ,U ngWkhdq;fSf;fpilapyhd guk;giy fhz khztu;fSf;F

topfhl;Lf.

 nrt;tf guk;gy;fSld ;$ba gpurpdq;fisj; jPu;f;f khztu;fSf;F

topfhl;Lf.
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Nju;r;rp 7 : tiy mikg;Gf;fisg; gad;gLj;jp jpl;lq;fis gFg;gha;T

nra;thu;.

Nju;r;rp kl;lk; 7.1 : tiy mikg;Gf;fs;

ghl Ntisfs; : 10

fw;ww; NgWfs; : 1. tiyaikg;Gfis tiuaWg;ghu;

2. tiyaikg;Gfspd; gFjpfis ,dq;fhz;ghu;

3. tiyaikg;G El;gq;fspd ; cgNahfj ;jpid

tpsf;Fthu;

4. tiyaikg ;G El;gq;fspd ; ed ;ikfisAk;>

tiuaiwfisAk; $Wthu;

fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; : 1.

1. tiyaikg;G vd;why; vd;d vd tpsf;fp mjd; $Wfis ,dq;

fhz;ghu;.

tiyaikg;G :

mNdf tpahghug; gpur;rpidfs; (Fwpg;gpl;l rpy V.jp. khjpupfs;

cl;gl) tiy Ntiyfis cgNahfpj;J jPu;f;fg;gl KbAk;. tiy

Ntiynad;gJ gpur;rpidnahd;wpd; tiuG Kiw tiff;

Fwpg;ghtJld; ,J> fZf;fs;> tisTfidf; nfhz;bUf;Fk;.

tupg;glq;fspy; fZf;fs; toikahf mikTfs; my;yJ re;jpg;

Gs;spfisf; Fwpg;gJld; ,it ,yf;fkplg;gl;l my;yJ

ngauplg;gl;l tl;lq;fspdhy; Fwpj;Jf; fhl;lg;gLk;.  fZf;fs;

efuq;fs;> re;jpfs;> routers, nraw;jpl;lk; xd;wpy; nraw;ghL xd;wpd;
Muk;gk; my;yJ njhlf;fk; vd;gd Nghd;wdtw;iw tifFwpf;fg;

gad;gLk; . tisTfs; (f pisfs;) vd;gd fZf;fis

xd;iwnahd;W ,izf;fg; gad;gLk;. mj;Jld; ,it Nfhl;Lj;

Jz;lk; xd;why; tif Fwpf;fg;gLk;. tpisTfshdJ neLQ;

rhiyfs;> Foha; topfs;> MWfs;> nraw;jpl;lnkhd;wpd;

nraw;ghLfs;. (nra;jpl;l Kfhikj;Jtj;jpy;) Fwpf;fg; gad;gLj;jg;

glyhk;.
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tiyaikg;Gf;fSf;fhd vspa cjhuzq;fs;:

fZf;fs; tisTfs; gha;r ;ry;

efuq;fs; neLQ;rhiyfs; thfdq;fs;

miog;G MspapLk; njhiyNgrp njhiyNgrp

epiyaq;fs; topfs; miog;Gf;fs;

Foha; re;jpfs; Foha;fs; ePu;

tiyaikg;Gf;fhd cjhuzk; xd;W:

jpiraspf;fg;glhj tisthdJ ,U fZf;fSf;fpilapyhd ,U

topg;gha;r;ry; my;yJ ,af;fj;jpid tif Fwpf;fg; gad;gLj;jg;

glyhk;.

i j

jpirspf;fg;gl;l tisNfhlhdJ gha;r;ry; my;yJ ,af;fj;

jpirahdJ xNu jpirapy; cs;snjd;gij fUJk;. cjhuzkhf

MW my;yJ xUtopg;ghij.

j i

2. tiyNtiy njhopDl;gq;fs; vd;gjd; fUj;jpid tpsf;fp>

mjd; gpuNahfq;fs; gw;wp fye;JiuahLf.
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tiyNtiy El;gq;fs; :

i. tiyNtiy El;gq;fs;

tpepNahfpj;jy; khjpupfs; Fwpj;j vz;zpf;ifahd (njhopw;rhiyfs;>

gz;lfrhiyfs; Nghd;wtw;wpypUe;J) %yq;fspypUe;J Fwpj;j

vz;zpf;ifahd tpepNahf ikaq;fSf;F (rpy;yiw tpw;gid

epiyaq;fs; Nghd;wd) nghUl;fis tpepNahfpg ;gjw;F

gad;gLj;jg;gLfpd;wJ.

ii. tpepNahf gpurpdq;fs; :

,J xU nghUl;fis ,ilepiy stores ,w;F (cjhuzk; :

JiwKfk;) mDg;Gk; rhj;jpaq;fSk; njhlu;GgLk; tpNrl tif

tpepNahfpj;jy; gpurpdk; xd;whFk;.

iii. ,opay; kug;ghTif gpurpdq;fs;

,opay; kug;ghTif khjpup vd;gJ Xu; tpNrl tif tiyaikg;Gg;

gpurpdk; MFk;. cjhuzkhf Njitahd ,lq;fspw;F (tay;fs;>

efuq;fs; Nghd;wtw;Wf;F) Fiwe;j nrytpy; ePiu tpepNahfpj;jy;

Nghd ;wtw ;Wf ;F ,J gad ;gLk ; . NkYk ; ,J vy ;yh

e piyaq ;fSf ;Fk ;  ,ila pyhd njhiyj ; njhlu ; G

tiyaikg;Gf;fis cUthf;fTk; gad;gLj;jg;glyhk;.

iv. ,opTg; ghij gpurpdq;fs;

,d;Ndhu; gpugy;akhd njhiyj; njhlu;G tif gpurpd tifahf

,J mikfpwJ. ,J ,lk; xd;wpypUe;J ,d;Ndhu; ,lj;jpw;F gy

ghijfs; fhzg;gLifapy; mtw;wpy; ,opTg; ghijapidf; fhz

,k;Kiw gad;gLj;jg;gLk;. NkYk; ,k;Kiw nghwpnahd;wpw;fhd

guhkupg;G nryT> khw;Wtjw;fhd nryT vd;gd jug;gLifapy;>

fUjg;gLifapy; mjid khw;Wtjw;fhd rupahd Neuj;jpidf;

fz;lwpaTk; gad;gLj;jg;glyhk;.

v. cau; gha;r;ry; gpurpdq;fs;

,J Xu; tiyaikg;gpD}lhf Fwpj;j xU Neuj;jpy;> mDg;gf;$ba

mstpidf; fhz cgNahfg;gLj;jg;gLk; tpNrl tiyaikg;G

MFk;. cjhuzkhf ,e;El;gkhdJ ahy Nghd;w ghJfhf;fg;gl;l

gpuNjrq;fspy; cr;r mstpy; mDkjpf;ff;$ba [Pg;Gfspd;

vz;zpf;ifapidf; fhz cjTk;.
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vi. jpl;l Kfhikj;Jtk;

jpl;lk; xd;iwj; jpl;lkplTk> xOq;fikf;fTk; mjd; tsu;r;rpapid

fl;Lg;gLj;jTk;> Fwpg;gpl;l tifahd tiyaikg;G El;gq;fs;

cz;L. ,J ,aw;ifapy; rpf;fyhd> nraw;ghLfspd; epr;rakpd;ik

msTfs; Neuj;Jld; nraw;gLk; msTfSld; $ba jpl;lq;fSf;F

kpfTk; cgNahfkhdjhFk;. ,e;El;khdJ nraw;jpwd; $ba

Kfhikf;Fk;> jpl;l fhy mstpid Jy;ypakhf jPu;khdpf;fTk;>

nraw;jpl;lj;jpd; ntt;NtW KbT epiyfspy; gb epiyfspy; kpfTk;

mtjpepiy nraw;ghLfis jPu;khdpj;J mtw;wpd; kPJ mjpf

ftdjij nrYj;Jtjw;fhd VJifia Vw;gLj;Jtjw;Fk;

cjTfpd;wJld;> jpl;lkplg;gl;ltw;iw Fwpj;j xOq;fhd

Mapilfspy;> gFj;jha;e;J rupahd KbTfis Kd;$l;bNa

vLg;gjw;Fk;> tsq;fis cj;jk gad;ghl;Lld; cgNahfpf;f top

nra;aTk;> nraw;ghl;bid nraw;gLj;Jifapy; rpwe;j Neuj;Jldhd

KbTfis vLj;J> jpl;lj;jpid fz;fhzpj;J> fl;Lg;gLj;jpf; nfhz;L

nry;yTk; cjTfpd;wJ.

Nju;r;rp kl;lk; 7.2 : tiy Ntiyfis cgNahfpj;J gpurpdq;fis jPu;g;ghu;.

ghl Ntisfs; : 15

fw;ww; NgWfs; : 1. nraw;jpl;lq;fis tiyaikg;Gf;fhf tif Fwpj;jy;.

2. mtjpg;ghij ,opT njhlq;fy; Neuk;> ,opT KbT

Neuk;> cau;T njhlq;fy; Neuk;> cau;T KbT Neuk;

vd;gtw;iw tpsf;Fthu;.

3. mtjpg;ghij ,opT njhlq;fy; Neuk;> ,opT KbT

Neuk;> cau;T njhlq;fy; Neuk;> cau;T KbT Neuk;

vd;gtw;iw fhz;ghu;.

4. cgupk ghT jU ,id tpsf;Fthu;.

5. cgupk gha;r;rypid tpsf;Fthu;.

6. cgupk ghT jU mlq;fpa gpurpdq;fisj; jPu;;ghu;.
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fw;wy; - fw;gpj;jy; nranyhOq;fpw;fhd topfhl;ly;fs; :

1 . ,opT ghTjU gpurpdq;fis mwpKfQ; nra;jy;

,opT ghT jU gpurpdq;fSf;fhd mwpKfk; Vw;fdNt Njr;rp

kl;lk; 7.1 ,y; jug;gl;Ls;sJ. jPu;T ngWk; nrad;KiwahdJ

fPNo jug;gl;Ls;sthwhd cjhuzk; xd;wpid gad;gLj;jp

tpsf;fg;gl KbAk;.

ngupa efuk; xd;whdJ efuj;jpYs;stu;fspd; eyd; fUjp>

mtu;fSf;fhd ePu; tpepNahfj; jpl;lnkhd;iw mikf;fj;

jpl;kpLfpd;wJ. ,j;jpl;lj;jpd;gb> ePiur; Nrkpj;J itf;f ,e;efuj;jpy;

VO ngupa ePj;jhq;fpfs; mikf;fg;gl Ntz;Lk;. ,e;ePu;j; jhq;fpfis

,izf;f fhzg;gLk; njUf;fs; topNa Foha;fs; Gijf;fg;gl

Ntz;Lk;. Fwpj;j jpl;lkplyhsu;fs; Fiwe;j ePsKila Foha;fis

cgNahfpj;J vt;thW nra;J Kbg;gJ vd;gij jPu;khdpf;f Ntz;Lk;

jhq;fpfSf;fpilapyhd J}uq;fs; NfhLfs; topNa km ,y;

Fwpg;gplg;gl;Ls;sd.

            

Nkw;gb gpur;rpidfis fPo;tUk; nrad;Kiwapid cgNahfpj;J

vt;thW jPu;g;gJ vd tpsf;Ff.

1. ve;jf; fZitAk; vOkhw;whfj; Njue;njLj;J mjw;F mUfpy;

cs;s Ntwhd fZTld; ,izf;fTk;.

2. ,izf;fg;gl;l fZTf;F mUfpy; cs;s ,izf;fg;glhj

fZitf; fz;lwpe ;J ,e;j ,uz;L fZf;fisAk;

,izf;fTk;. vy;yh fZf;fSk; ,izf;fg;gLk; tiu ,jid

kPsr; nra;aTk;.
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2. cau; gha;r;ry; gpur;rpidapid tpgupf;fpwJ.

,e;jg; gpur;rpidf;fhd mwpKfk; Vw;fdNt toq;fg;gl;Ls;sJ.

,jd; jPu;T nrad;Kiw fPNo nfhLf;fg;gl;lthwhd Xu;

cjhuzj;jpd; %yk; vLj;Jf; fhl;lyhk;.

gpugykhd kpUff;fhl;rpr;rhiynahd;W Xu; efuj;jpd; xU gf;fj;jpy;

mike;Js;sJ. ,k;kpUff;fhl;rpr; rhiyf;F tUk; thfdq;fs;

midj;Jk;> MW xd;wpw;F FWf;fhf mikf;fg;gl;Ls;s ghyk;

xd;wpd; topahf efuj;jpw;Fs; Eioa Ntz;Lk;. fPos;s

tiuglkhdJ xt;nthU ghijapYk;> xt;nthU jpirapYk;>

efuj;jpw;Fs; Eioaf;$ba thfdq;fspd; vz;zpf;ifapidf;

(1000fspy;) fhl;Lfpd;wJ. rpy ghijfs; xU topg;ghijfs; MFk;.

efuj ;  j p l ; lk plyhsu ; fs ; >  efuj ; j py ;  cs ;s njU

tiyaikg;Gf;fspd; Clhf> ,k;kpUff;fhl;rpr;rhiyf;Fs;

Eioaf;$ba thfdq;fspd; mjp$ba vz;zpf;ifapid fhz

Ntz;Lk;.

fPo;tUk; jPu;Tr; nrad;Kiwia cgNahfpj;J vt;thW gpurpdk;

jPu;g;gJ vd tpsf;Ff.

1. vOkhw;whff; fZ xd;iwj; njupe;J mjw;F mUfpy; cs;s

fZ xd;Wld; mjid ,izf;Ff.

2. ,izf;fg;gl;l  fZf;fSf;F   kpf  mz;ikapy;  cs;s

,izf;fg;glhj fZ xd;wpid milahsk; fz;L mjid

,t;tpU fZf;fSld; ,izf;Ff. ,r;nrad;Kiwia vy;yh

fZf;fSk; ,izf;fg;gLk; tiu kPskPsr; nra;f.
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nraw;jpl;lk; vd;why; vd;d vd;gij tpsf;fTk;. nraw;jpl;lk;

xd;whdJ Fwpj;j xU ,yf;if miltjw;fhd Fwpj;j xU njhFjp

Ntiyfis jpl;lkply;> tbtikj;jy; mKy;gLj;jy; vd;gdtw;Wld;

njhlu;GilaJ. nraw;jpl;lj;jpw;fhd rpy cjhuzq;fis

fye;JiuahLf. cjhuzkhf tPnlhd;iwf; fl;Ljy; ghlrhiy

nahd;wpy; tpisahl;Lg;Nghl;b Nghd;w epfo;r;rpnahd;iw

xOq;fikj;jy; nkd;nghUl;fis tpUj;jp nra;jy; Nghd;wd.

tPL fl;Ljy; Nghd;w khztu;fSf;Fg; guPl;rpakhd gpur;rpidfis

cgNahfpj;J Ntiy (nraw;ghL) vDk; vz;zf;fUtpid tpsf;Ff.

Kd;njhlUk; mjhtJ Fwpj;j Xu; nraw;ghl;il nra;tjw;F Kd;

nra;ag;glNtz;ba nraw;ghL. cjhuzkhf Xu; fl;;llj;jpd;

Rtu;fis vOg;gKd; mjw;F mj;jpthukplg;gl Ntz;Lk;.

nraw;jpl;lnkhd;wpid tiyNtiynahd;iw cgNahfpj;J vt;thW

gpujpepjpg;gLj;JtJ vd Muha;f.

,U tiyNtiy Kiwfs; cs;sd. xd;W mk;Gf;Fwpapy;

nraw;ghl ;ilf; Fwpj ;jy ; (AoA), mLj;jJ fZf;fspy ;

nraw;ghlbidf; Fwpj;jy; (AoN) ,q;F AoA Kiwapid

tiyNtiyfis tpUj;jp nra;tjw ;fhf cgNahfpf ;f.

tiyNtiyapd; mbg;gil tpjpfis fye;JiuahLtJld; vg;NghJ

dummy nraw ;ghLfis cgNahfpg ;gJ vd;gJ gw ;w pAk ;

fye;JiuahLf.

nghUj ;jkhd cjhuzq;fis cgNahf pj ;J f POs ;s

vz;zf;fUf;fis tpsq;fg;gLj;jy; mtrpakhFk;. mjpKe;jpa

njhlf;f Neuk;> mjpKe;jpa Kbg;G Neuk;> mjpgpe;jpa njlf;f

Neuk;> mjpgpe;jpa Kbg;G Neuk;> Slack / Flot.  gpd;G vt;thW

mtjpr; nraw;ghLfis vt;thW fhz;gJ vd;gjpid tpsf;Ff.

,jw;F> mtjpg;ghij Kiw (CPM) gad;gLj;jg;glyhk;. NkYk;

,jidf; fhz epfo;r;rp kjpg;gPL> kPsha;T El;gk; (PERT) vd;gJk;
ghtpf;fg;glyhk; vdf; $Wjy; ed;W. CPM Kiwapy; Neu msthdJ

epiyahdjhf fUjg;gLfpd;wNghjpYk; “PERT” Kiwapy;> %d;W

ntt;NtW Neuq;fs; Xu; nraw;ghl;bw;F cs;sjhf fUjg;gLk;.

cgupk Neuk;> mjprhj;jpa Neuk;> Pessimistic Neuk; vd;gdNt

mitahFk;. MapDk; PERT Kiwapy;> jPu;Tr; nrad;KiwahdJ

Muhag;glNtz;Lk; vd vjpu;ghu;f;fg;gltpy;iy.
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ghlrhiy kl;lf; fzpg;gPL
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mwpKfk;

fw;wy; - fw;gpj;jy; kjpg;gPL Mfpad fy;tpr; nrad;Kiwfspd; Kf;fpa %d;W

$WfshFk; vd;gJk;> fw;wy; fw;gpj;jypd; Kd;Ndw;wj;ij mwpaf; fzpg;gPL kjpg;gPL

gad;gLj;j Ntz;Lk; vd;gJk; vy;yh Mrpupau;fSk; njspthf mwpe;jpUf;f Ntz;ba

xU tplakhFk;. mit xd;wd; kPJ xd;W nry;thf;Fr; nrYj;Jk; mNjNtis

xt;nthd;Wk; kw;iwatw;wpd; Kd;Ndw;wj;jpYk; nry;thf;Fr; nrYj;Jfpd;wd vd;gJ

Mrpupau;fs; ahtUk; mwpe;j cz;ikahFk;. njhlu; (epjKk; epfOk;) kjpg;gPl;Lf;

Nfhl;ghLfSf;fpzq;f fw;wy; eilngWk; NghNj kjpg;gPLk; ,lk;ngw Ntz;Lk;.

,J fw;wy; - fw;gpj;jy; nrad;Kiwapd; Muk;gg;gFjp> ,ilg;gFjp> ,Wjpg;gFjp

Mfpa ve;j xU rkaj;jpYk; ,lk; ngwyhk; vd;gij Mrpupau;fs; tpsq;fpf;

nfhs;tJ mtrpakhFk;. jkJ khztiu kjpg;gpl vjpu;ghu;f;Fk; Xh; Mrpupau;

fw;wy; - fw;gpj;jy; kjpg;gPL Mfpad njhlu;ghd xOq;fhd jpl;lnkhd;iwg;

gad;gLj;jy; mtrpakhFk;.

ghlrhiyia mbg;gilahff; nfhz;l fzpg;gPl;L Ntiyj;jpl;lkhdJ xU guPl;ir

KiwNah Nrhjid elhj;JtNjh my;y. mJ khzth;fsJ fw;wiyAk;>

Mrpupau;fsJ fw;gpj;jiyAk; Nkk;gLj;Jtjw;fhfg; gad;gLj;jg;gLk; xU

jiyaPlhFk;. Mjyhy; khztu;fSf;F mUfpy; ,Ue;J mtu;fSila gyq;fisAk;

gytPdq;fisAk; ,dq;fz;L mtw;wpw;F gupfhuk; fz;lthW khztu;fis mtu;fsJ

cr;r tsu;r;rp kl;lj;ij milar; nra;tjw;fhfg; gad;gLj;jf;$ba xU Ntiyj;

jpl;lkhFk;.

fw;wy;- fw;gpjjy; nrad;%yk; Njly; nrad;Kiwapd;ghy; khzth;fs; topg;gLj;jg;;;

gLfpd;wdu;. ghlrhiyia mbg;gilahff; nfhz;l fzpg;gPl;L Ntiyj;jpl;lj;ijr;

nraw;gLj;Jk;NghJ khztu;;fspilNa Mrpupah; rQ;rupj;J mtu;fs; nra;Ak;

Ntiyfis mtjhdpj;J topfhl;liy toq;fpr; nraw;gly; Ntz;Lk; vd vjpu;

ghu;f;fg;gLfpd;wJ. ,q;F khzth;fs; njhlu;r;rpahf kjpg;gPl;Lf;F cs;shf;fg;gLt

NjhL khztu; Mw;wy; mgptpUj;jp vjpu;ghu;j;jthW eilngWfpd;wjh vd;gij

Mrpupau; cWjpg;gLj;jpf; nfhs;sy; Ntz;Lk;. khztUf;Fj; jf;f mDgtq;fisg;

ngw;Wf; nfhLj;J mtw;iw khzth;fs; rupahfg; ngw;Wf; nfhz;lhu;fsh vd

cWjpg;gLj;jy; fw;wy;-fw;gpjjy; Clhf epfo Ntz;Lk;. mj;NjhL mjw;Fj; jf;f

topfhl;ly; toq;fg;gl Ntz;Lk;. kjpg;gPl;by; (fzpg;gPl;by;) <Lgl;Ls;s Mrpupau;fs;

jkJ khzth;fSf;F ,uz;L tifahd topfhl;ly;fis toq;f KbAk;. mit

nghJthfg; gpd;D}l;ly; / Kd;D}l;ly; vdg;gLk;. khztu;fspd; gytPdq;fisAk;

,ayhikfisAk; fz; ;lwpe ;jNghJ mtu;fsJ fw;wy; gpur ;r pidfis

eptu;j;jpg;gjw;fhfg; gpd;D}l;liyAk; khztu;fspd; jpwikfisAk; Mw;wy;fisAk;

,dk;fhZk;NghJ mtw;iw Nkd;gLj;j> Kd;D}l;liyAk; toq;FtJ Mrpupaupd;

flikahFk;.

fw;wy;- fw;gpj;jy; nrad;Kiwapd; ntw;wpf;fhfg; ghlnewpapd; Nehf;fq;fSs; ve;j

Nehf;fj;ij ve;j kl;lj;jpy; epiwNtw;w Kbe;jJ vd;gij ,dq;fhzy;> khztu;

fSf;F mtrpakhfpd;wJ. kjpg;gPLfs; %yk; khztu;fs; mile;Js;s Nju;r;rp

kl;lq;fisj; jPu;khdpj;jy; rk;ge;jg;gl;l MrpupauplkpUe;J vjpu;ghu;f;fg;gLfpd;wJ.
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khztu;fs;> Mrpupau;fs;> NtW gpuptpdu;fSf;F khztu;fspd; Kd;Ndw;wk; gw;wpa

jfty;fis mwptpg;gjw;F Mrpupau; Kida Ntz;Lk;. ,jw;Fg; gad;gLj;jf;$ba

kpfTk; nghUj;jkhd Kiw> njhlu;r;rpahf khztiu kjpg;gPl;Lf;F cl;gLj;j

tha;g;gspf;Fk; ghlrhiy kl;l kjpg;gPl;L KiwahFk;.

Nkw;gb Nehf;fj;Jld; nraw;gLk; Mrpupau;fs; jkJ fw;gpj;jy; nrad;KiwiaAk;

khztu;fspd; fw;wy; nrad;KiwiaAk; NkYk; tpidj;jpwd; kpf;fjhf;Ftjw;F

tpidj;jpwd; kpf;f fw;wy; - fw;gpj;jy; kjpg;gply; Kiwfisg; gad;gLj;j Ntz;Lk;.

,J njhlu;ghf Mrpupau;fSf;Fk; khzth;fSf;Fk; gad;gLj;jj;jf;f mZFKiwg;

Ngjq;fs; (tiffs;) rpy fPNo jug;gl;Ls;sd. ,it ePz;lfhykhf Mrpupau;fSf;F

Njrpa fy;tp epWtfj;jpdhYk;> guPl;irj; jpizf;fsj;jpdhYk; tpsf;fkspf;fg;gl;l

KiwfshFk;. vdNt mit njhlu;ghfg; ghlrhiyj; njhFjpiar; Nru;e;j

Mrpupau;fs;; Nghjpa mwpt+l;lk; ngw;wpUg;gu; vd vjph;ghu;f;fg;gLfpd;wJ. ,k;Kiwfs;;

tUkhW.

1. xg;gilfs; 2. nraw;wpl;lq;fs;

3. Ma;T 4. EZfp Muha;jy;

5. mtjhdpg;Gf;fs; 6. fz;fhl;rp / Kd;itj;jy;fs;

7. fsr; Rw;Wyhf;fs; 8. FWfpa vOj;Jg; guPl;irfs;

9. mikg;Gf; fl;Liufs; 10. jpwe;j E}y; Nrhjidfs;

11. Mf;fr; nraw;ghLfs; 12. nrtpkLj;jy; Nrhjidfs;

13. nra;Kiwr; nraw;ghLfs; 14. Ngr;Rf;fs;

15. Ra Mf;fq;fs; 16. FOr; nraw;ghLfs;

17. vz;zf;fUg; glq;fs; 18. ,ul;ilf; Fwpg;G - ehNsL

19. Rtu;g; gj;jpupiffs; 20. tpdh-tpil epfo;r;rpfs;

21. tpdh-tpilg; Gj;jfq;fs; 22. tpthjq;fs;

23. FOf; fye;Jiuahly;fs; 24. fUj;juq;Ffs;.

25. cldbr; nrhw;nghopT 26. ghj;jpuNkw;W ebj;jy;

mwpKfk; nra;ag;gl;Ls;s Nkw;gb fw;wy; - fw;gpj;jy; kjpg;gPl;L Kiwfs;

midj;ijAk;> vy;yhg; ghlq;fspdJ vy;yh myFfSf;fhfTk; gad;gLj;j KbAk;

vd vjpu;ghu;f;;fg; gltpy;iy. jkJ ghlj;jpw;Fk; Fwpj;j ghl myfpw;Fk; nghUj;jkhd

Kiwfisj; njupT nra;J nfhs;tjw;F mwpt+l;lk; ngw Ntz;Lk;.

Nkw;gb Mrpupau; topfhl;bapy; jkJ khzth;fspd; fw;wy; Kd;Ndw;wj;ijf; fzpg;gplg;

gad;gLj;jf;$ba fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lg; Ngjq;fs; gw;wpf; Fwpg;gplg;gl;

Ls;sJ. Mrpupau;fs; jkJ khzth;fspd; Kd;Ndw;wj;jpw;fhf mtw;iwj;  jf;fthW

gad;gLj;jy; Ntz;Lk;. ,tw;iwg; gad;gLj;jhJ jtpu;;j;jy; khztu; jkJ mwpthw;wy;

kw;Wk; cs vOr;rp> cs ,af;fj; jpwd;fis tsu;j;Jf; nfhs;tjw;Fk; mtw;iw

ntspg;gLj;Jtjw;Fk; jilahf mikAk;.
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