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wOHlaI ckrd,a;=ñhf.a mKsúvh

cd;sl wOHdmk fldñIka iNdj úiska ks¾foaYs; cd;sl wOHdmk wruqKq idlaId;a lr

.ekSu iy fmdÿ ksmqK;d ixj¾Okh lsÍfï uQ,sl wruqK iys; j tjlg mej;s wka;¾.;h

mokï jQ úIhud,dj kùlrKhg Ndckh fldg j¾I wglska hq;= pl%hlska iukaú; kj

ksmqK;d mdol úIhud,dfjys m<uq woshr" j¾I 2007§ cd;sl wOHdmk wdh;kh úiska

Y%S ,xldfõ m%d:ñl yd oaú;Shsl wOHdmk lafIa;%hg y|qkajd fok ,§'

m¾fhaIKj,ska wkdjrKh jQ lreKq wkqj wOHdmkh ms<sn| j úúO md¾Yjhka bosrsm;a

l< fhdackd o mokï fldg f.k isÿ lrk ,o úIhud,d ;d¾lSlrKh lsÍfï l%shdj,shl

m%;sM,hla f,i úIhud,d pl%fha fojeks woshr wOHdmk lafIa;%hg y÷kajd §u 2015

jif¾ isg wdrïN lr we;¡

fuu ;d¾lSlrK l%shdj,sfha § ish¨ u úIhhkaf.a ksmqK;d mokï uÜgfï isg Wiia

uÜgu olajd l%udkql+, j f.dv ke.Su i|yd my< isg by<g .uka lrk isria ixl,kh

Ndú; lr we;s w;r úúO úIhhkays § tl u úIh lreKq kej; kej; bÈßm;aùu yels;dla

wju lsÍu" úIh wka;¾.;h iSud lsÍu iy l%shd;aul l< yels YsIH ñ;=re úIhud,djla

ieliSu i|yd ;sria ixl,kh o Ndú; lr we;¡

.=re Nj;=kag mdvï ie,iqï lsÍu  o bf.kqï-b.ekaùï l%shdj,sfhys id¾:lj ksr; ùu  o

mka;s ldur ñkqï yd we.hSï m%fhdackj;a mßÈ fhdod .ekSu i|yd wjYH jk ud¾f.damfoaY

,nd§fï wruqKska kj .=re ud¾f.damfoaY y÷kajd § we;¡ mka;s ldurh ;=< § jvd;a M,odhS

.=rejrfhl= f,i lghq;= lsÍug fuu ud¾f.damfoaY WmldÍ jkq we;¡ isiqkaf.a ksmqK;d

j¾Okh lsÍu i|yd .=Kd;aul fhojqï yd l%shdldrlï f;dard .ekSug .=rejrekag wjYH

ksoyi fuuÕska ,nd § ;sfí¡ tfuka u ks¾foaYs; mdG .%ka:j, we;=<;a jk úIh lreKq

ms<sn| j jeä nr ;eîula fuu .=re ud¾f.damfoaYj, wka;¾.; fkdfõ¡ tu ksid fuu .=re

ud¾f.damfoaYh jvd;a M,odhS ùug kï wOHdmk m%ldYk fomd¾;fïka;=j úiska ilid

we;s wod< mdG .%ka: iuÕ iu.dó j Ndú;d lsÍu w;HjYH fõ¡

;d¾lSlrKh lrk ,o úIh ks¾foaY" kj .=re ud¾f.damfoaY yd kj mdG .%ka:j, uQ,sl

wruqKq jkafka .=re flakaøSh wOHdmk rgdfjka ñ§ isiq flakaøSh wOHdmk rgdjla yd jvd;a

l%shdldrlï u; mokï jQ wOHdmk rgdjlg t<öu uÕska jev f,dalhg wjYH jkakd jQ

ksmqK;d yd l=i,;djkaf.ka hqla; udkj iïm;la njg YsIH m%cdj ixj¾Okh lsÍuhs¡

kj úIh ks¾foaY iy .=re ud¾f.damfoaY iïmdokh lsÍfï § cd;sl wOHdmk wdh;kfha

Ydia;%Sh lghq;= uKav,fha o" wdh;k iNdfõ o" rpkfha § odhl;ajh ,nd ÿka ish¨ u

iïm;aodhlhska yd fjk;a md¾Yjhkaf.a o buy;a lemùu we.hSug o fuh wjia:djla lr

.kq leue;af;ñ¡

wdpd¾h chka;s .=Kfialr

wOHlaI ckrd,a

cd;sl wOHdmk wdh;kh

uyr.u
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wOHlaI;=udf.a mKsúvh

w;S;fha isg u wOHdmkh ksrka;rfhka fjkiaùï j,g Ndckh fjñka

bÈßhg .uka lrñka ;snqKs' uE; hq.fha fuu fjkiaùu ±ä f,i YS>% ù we;'

bf.kqï l%ufõoj, fuka u ;dlaIKsl fuj,ï Ndú;h w;ska yd ±kqu

W;amdokh iïnkaOfhka o .; jq oYl fol ;=< úYd, msì§ula olakg

,enqKs'  fï wkqj cd;sl wOHdmk wdh;kh o 2015g wod< wOHdmk

m%;sixialrK i|yd wm%udo j iqÿiq mshjr .ksñka isà'  f.da,Sh j isÿ jk

fjkialï .ek fyd¢ka wOHhkh lr foaYSh wjYH;d wkqj wkqj¾;khg

,la lr YsIH flakaøSh bf.kqï-b.ekaùï m%fõYh mdol lr .ksñka kj

úIhud,dj ie,iqï lr mdi,a moaO;sfha kshuqjka f,i fiajh lrk .=re

Nj;=ka jk Tn fj; fuu .=re ud¾f.damfoaYh mqo lrkafka b;d i;=áks'

fujeks kj u. fmkaùfï WmfoaYk ix.%yhla Tn fj; ,nd fokafka ta

u.ska Tng jvd fyd| odhl;ajhla ,nd Èh yels fõ h hk úYajdih ksid h'

fuu WmfoaYk ix.%yh mka;s ldur bf.kqï-b.ekaùï ls%hdj,sfha § Tng

uy`.= w;aje,la jkjdg lsis u ielhla ke;'  tfia u fuh o Wmfhda.s lr

.ksñka  ld,Sk iïm;a øjH Ndú;fhka jvd;a ixj¾Okd;aul m%fõYhla

Tiafia mka;s ldurh yiqrejd .ekSug Tng ksoyi we;'

Tn fj; ,nd fok fuu .=re ud¾f.damfoaYh uekúka wOHhkh lr jvd

ks¾udKYS,s ore mrmqrla ìys lr YS% ,xldj wd¾Ól yd iudÔh w;ska bÈßhg

f.k hdug lemùfuka hq;=j  lghq;= lrkq we;ehs uu úYajdi lrñ'

fuu .=re ud¾f.damfoaYh ks¾udKh jqfha fuu úIh flaIa;%hg wod< .=re

Nj;=ka yd iïm;a mqoa.,hska /ilf.a fkdmiqng W;aidyh yd lemùu ksid

h'

wOHdmk moaO;sfha ixj¾Okh Wfoid ksu jq fuu ld¾hh  b;du;a Wiia

f,i w.h lrk w;r fï i|yd lemù ls%hd l< Tn ieug uf.a f.!rjdkaú;

ia;=;sh msß kuñ'

fla' wd¾' m;auisß

wOHlaI

^.Ks; fomd¾;fïka;=j&
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wkqu;sh ( Ydia;S%h lghq;= uKav,h"

cd;sl wOHdmk wdh;kh'

WmfoaYl;ajh ( wdpd¾h à'ta'wd¾'fca' .=Kfialr ñh

wOHlaI ckrd,a

cd;sl wOHdmk wdh;kh

wëlaIKh ( fla' rxcs;a m;auisß uhd"

wOHlaI" .Ks; fomd¾;fïka;=j"

cd;sl wOHdmk wdh;kh'

úIh iïnkaëlrKh ( tia' rdfcakaøï uhd

fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j

cd;sl wOHdmk wdh;kh'

fla' fla' jcSud tia' lxldkïf.a fufKúh

iyldr lÓldpd¾h" .Ks; fomd¾;fïka;=j

cd;sl wOHdmk wdh;kh'

úIhud,d lñgqj (

wdpd¾h hq' udïmsáh fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"

le,Ksh úYajúoHd,hh'

wdpd¾h ta' ta' tia' fmf¾rd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"

fmardfoKsh úYajúoHd,hh'

uydpd¾h tia' Y%Si;al=Krdcd uhd mSGdêm;s" hdmkh úYajúoHd,h'

ir;a l=udr uhd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"

Y%S chj¾Okmqr úYajúoHd,hh'

fla' rxcs;a m;auisß uhd"   wOHlaI" .Ks; fomd¾;fïka;=j"

  cd;sl wOHdmk wdh;kh'

tia' rdfcakaøï uhd    fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j

   cd;sl wOHdmk wdh;kh'

fca' ckl uhd iyldr wOHlaI" .Ks; fomd¾;fïka;=j"

wOHdmk wud;HdxYh

fla' ú.afkaYajrka uhd .=re fiajh"  úfõldkkao úoHd,hh" fld<U 12'

î' ta' ã' ú;dkf.a ñh .=re fiajh" isßudfjda nKavdrkdhl úoHd,hh"

fld<U 07'
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iïm;a odhl;ajh(

Ô' mS' tÉ' c.;a l=udr uhd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"

cd;sl wOHdmk wdh;kh'

Ô't,a' lreKdr;ak uhd fcHIaG wOHdmk{" .Ks; fomd¾;fïka;=j

cd;sl wOHdmk wdh;kh

tï' ks,añKs mSßia ñh fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j

cd;sl wOHdmk wdh;kh

iS' iqfoaYka uhd iyldr lÓldpd¾h" .Ks; fomd¾;fïka;=j"

cd;sl wOHdmk wdh;kh'

mS' úcdhsl=ud¾ uhd iyldr lÓldpd¾h" .Ks; fomd¾;fïka;=j"

cd;sl wOHdmk wdh;kh'

fla'fla'jcSud tia' lxldkïf.a fuh iyldr lÓldpd¾h" .Ks; fomd¾;fïka;=j"

cd;sl wOHdmk wdh;kh'

iudfhdacl uKav,h (

wdpd¾h ta' ta' tia' fmf¾rd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"

fmardfoKsh úYajúoHd,h'

fla'fla'ví,sõ'ir;al=udr uhd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"

chj¾Okmqr úYajúoHd,h'

mS'vhia uhd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"

chj¾Okmqr úYajúoHd,h'

wdpd¾h iuka hdmd fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j"

chj¾Okmqr úYajúoHd,h'

tia' rdfcakaøï uhd   fcHIaG lÓldpd¾h" .Ks; fomd¾;fïka;=j

  cd;sl wOHdmk wdh;kh'

NdId ixialrKh  ( tka' tia' .fkaj;a; uhd

NdId ixialrKh

mrs.Kl joka ieliSu  ( fudksld úfcafldaka" l<ukdlrK iyldr I
fla' fk,sld fiakdks" ld¾ñl iyldr I

úúO iydh  ( tia' fyÜáwdrÉÑ" l<ukdlrK iyldr I

wd¾' tï' rEmisxy" ld¾hd, iydhl
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.=re ud¾f.damfoaYh mßYS,kh i|yd Wmfoia

j¾I 2015 § y÷kajd ÿka oaú;Shl wOHdmk m%;sixialrKj,g wod< j j¾I 2017 § Wiia

fm< i|yd kj wOHdmk m%;sixialrK y÷kajd§u l< hq;= j we;' ta wkqj Wiia fm<

.Ks;h úIh hgf;a 12 fY%aKsh i|yd kj m%;sixialrK y÷kajd fokq ,efí'

12 fY%aKsfha kj  .Ks; .=re ud¾f.damfoaY jHQyh my; mßÈ ilia lr we;' tla ksmqK;djla

hgf;a ksmqK;d uÜgï lsysmhla we;' tla tla ksmqK;d uÜgu hgf;a ld,Éfþo .Kk"

bf.kqï m, iy bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la bÈßm;a lr we;'  úfYaIfhka

bf.kqï-b.ekaùï l%shdj,shg w;aje,la hgf;a fhdað; úIh lreKq meyeÈ,s lsÍu iy

b.ekaùug wjYH u`. fmkaùu .=rejrhdg mdvu ixúOdkh lr .ekSug WmldÍ jkq we;ehs

wms wfmalaId lruq' ;j o w¾: ±laùï iy ksrEmK o ksjerÈ ixl,am isiqkag ,nd§u i|yd

.=rejrhdg WmldÍ fõ' 12 fY%aKshg wod< úIh ks¾foaYh jdr ;=klg fnod .=re ud¾f.damfoaYh

ilia lr we;'

mdvï wkql%uh ilia lsÍfï § isiqkaf.a bf.kqï-b.ekaùï myiqj iy .=rejrhdg b.ekaùu

ixúOdkhg myiqj ie,iSu i|yd;a .Ks; ixl,amj, ;sria yd isria ifudaOdkh ie,ls,a,g

f.k mdvï wkql%uh ilia lr we;'

túg úIh ks¾foaYfha i|yka ksmqK;d wkqms<sfj< iy .=re ud¾f.damfoaYfha i|yka

bf.kqï wkql%uh iudk fkdfõ' tneúka .=re ud¾f.damfoaYfha i|yka mdvï wkql%uhg

wkql+, j mdvï ixúOdkh lr l%shd;aul lsÍug fuhska Wmfoia ,nd § we;'

fhdað; bf.kqï m, idlaId;a lr .ekSu i|yd fhdað; w;aje,g wu;r j .=rejrhd wjYH

wu;r úIh lreKq ms<sn| j wjOdkh fhduq lsÍu b;d jeo.;a fõ' ;j o wu;r iïm;a

.%ka: weiqßka bf.kqï b.ekaùï idlaId;a lsÍu .=rejrhd úiska isÿ l< hq;= j we;'

12 fY%aKsfha úIh ks¾foaYhg wod< j bf.kSug 12 fY%aKshg msúfik orejdf.a .Ks;

ixl,am ms<sn| wjfndaOh flfrys .=rejrhdf.a úfYaI wjOdkh fhduq l< hq;= j we;'

l=ula ksid o 11 fY%aKsfha .Ks;h úIhud,dj ilia lr we;af;a úúO jQ me;slv .ek

wjOdkh fhduq fldg ksid wOHhk fmdÿ iy;sl m;% idudkH fm< iu;a iq`M isiqka

msßila muKla ixhqla; .Ks;h yeoEÍu i|yd Wiia fm<g meñfKk neúks' tneúka

11 fY%aKsfha .Ks;h úIh iSudjka iy 12 fY%aKsfha  .Ks;h bf.kSug wjYH .Ks; ixl,am

ms<sn| j ±kqu w;r iq`M iq`M fjkialï mej;Sug bv we;' ta i|yd wu;r j .=rejrhdf.a

wjOdkh fhduq l< hq;= .Ks; ixl,am ms<sn| j úIh ks¾foaYfha i|yka j we;' tu wu;r

.Ks; ixl,am isiqka ;=< idOkh i|yd wjYH u`. fmkaùug ilia l< zz.Ks;h mokï

mdGud,djZZ iïm;a .%ka:h Ndú; l< yels h' tfia ke;skï úIh ks¾foaYfha i|yka

wu;r úIh lreKq i|yd .=rejrhd úiska ilia lr .kq ,nk l%shdldrlï Ndú; l< hq;=

fõ'
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12 fY%aKsfha iïmQ¾K úIh ks¾foaYh wdjrKh i|yd ld,Éfþo 600la i|yd .=re

ud¾f.damfoaYfha u`. fmkajd we;' tu fhdað; ld,Éfþo .=re-isiq wjYH;d wkqj fjia lr

.ekSug;a iy wod< mdvï .=rejrhdg myiq mßÈ ilia lr .ekSug;a .=rejrhdg ksoyi we;'

tfuka u mdi, mdol lr.;a we.hSï l%shdj,shla hgf;a isiq idOkh ;lafiare lsÍug o

ksoyi we;'

fï wdldrfha iqúfYaI jQ wx. /ilska iukaú; kj .=re ud¾f.damfoaYfhys fhdað; mdvï

ie,iqï mka;s ldurfha yd isiqkaf.a iajNdjh wkqj hï hï ixfYdaOkj,g ,la lsÍfï

yelshdj .=rejrhdg ,eî we;'

Tn úiska ixfYdaOkhg ,la lrk fyda ks¾udKh lrkq ,nk mdvï" wOHlaI" .Ks;

fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh" uyr.u hk ,smskhg ,efnkakg i,iajkafka

kï lD;{ jk w;r" kj ks¾udK ms<sn| j iuia; mdi,a moaO;sh ±kqïj;a lsÍu i|yd

l%ufõohla ie,iqï lsÍug .Ks; fomd¾;fïka;=j iqodkï j isáhs'

tia' rdfcakaøï uhd

jHdmD;s kdhl

12 - 13 fY%aKsh - .Ks;h
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 cd;sl fmdÿ wruqKq

mqoa.,hdg yd iudchg wod< jk m%Odk cd;sl wruqKq lrd <‘.d ùu i‘oyd mqoa.,hskag iy

lKavdhïj,g cd;sl wOHdmk moaO;shg iydh úh hq;= h’

jir .Kkdjla uq¿,af,a Y%S ,xldfõ m%Odk wOHdmk jd¾;d iy f,aLk u.ska mqoa., yd cd;sl

wjYH;d imqrd,Su i‘oyd wruqKq kshu lrkq ,eîh’ iuld,Sk wOHdmk jHqyhka yd l%shdj,ska

;=< oelsh yels ÿ¾j,;d ksid OrKSh udkj ixj¾Ok ixl,am rduqj we;=<; wOHdmkh ;=<ska

<“.dlr .; hq;= my; oelafjk wruqKq imqrd .ekSu wOHdmk moaO;sh i‘oyd jQ ;u bÈß

oelau f,ig cd;sl wOHdmk fldñIka iNdj úiska m%;HlaI fldg f.k we;’

 I udkj wNsudkhg .re lsÍfï ixl,amhla u; msysgd Y%S ,dxlsl nyqúO iudcfha ixialD;sl

úúO;ajh wjfndaO lr .ksñka cd;sl taldnoaO;dj” cd;sl iDcq .=Kh” cd;sl iu.sh”

tluq;=lu iy iduh m%j¾Okh lsÍu ;+<ska cd;sh f.dv .ekSu iy Y%S ,dxlSh wkkH;dj

;yjqre lsÍu

II fjkia jk f,dalhl wNsfhda.hkag m%;spdr olajk w;r cd;sl Wreufha udye.s odhdohka

y‘ÿkd .ekSu iy ixrlaIKh lsÍu

III udkj whs;sjdislï .re lsÍu” hq;=lï yd j.lSï ms<sn‘o oekqj;a ùu” yDohdx.u ne‘§ulska

hq;=j tlsfkld flfrys ie,ls,su;a ùu hk .=Kdx. m%j¾Okh lsÍug bjy,a jk iudc

idOdrK;aj iïu;hka iy m%cd;ka;%sl Ôjk rgdjla .eí jQ mßirhla ks¾udK lsÍu iy

mj;ajd f.k hdug iydh ùu

IV mqoa.,hskaf.a udkisl yd YdÍßl iqj iïm;a iy udkj w.hkag .re lsÍu u; mokï

jQ ;srir Ôjk l%uhla m%j¾Okh lsÍu

V iqiudys; jQ iunr fm!reIhla i‘oyd ks¾udmK yelshdj” wdrïNl Yla;sh” úpdrYS,S

Ñka;kh” j.lSu yd j.ùu we;=¿ fjk;a Okd;aul wx. ,laIK ixj¾Okh lsÍu

VI mqoa.,hdf.a iy cd;sfha Ôj.=Kh jeäÈhqKq flfrk iy Y%S ,xldfõ wd¾Ól ixj¾Okh

i‘oyd odhl jk M,odhs ld¾hhka i‘oyd wOHdmk ;=<ska udkj iïm;a ixj¾Okh lsÍu

VII YS>%fhka fjkia jk f,dalhla ;=< isÿ jk fjkialï wkqj yev.eiaùug yd tajd md,kh

lr .ekSug mqoa.,hska iqodkï lsÍu iy ixlS¾K yd wkfmalaIs; wjia:djkag id¾:l j

uqyqK §fï yelshdj j¾Okh lsÍu

VIII cd;Hka;r m%cdj w;r f.!rjkSh ia:dkhla ysñ lr .ekSug odhl jk hqla;sh

iudk;ajh iy wfkHdakH .re;ajh u; mokï jQ wdl,am yd l=i,;d fmdaIKh lsÍu
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 fmdÿ ksmqK;d iuQy

wOHdmkh ;=<ska j¾Okh flfrk my; oelafjk uQ,sl ksmqK;d by; i|yka cd;sl

wruqKq uqÿkam;a lr .ekSug odhl jkq we;'

î& ikaksfõok ksmqK;d

idlaIr;dj" ixLHd ms<sn| oekqu" rEml Ndú;h iy f;dr;=re ;dlaIKh m%ùK;ajh

hk wkqldKav y;rla u; ikaksfõok ksmqK;d mokï fõ'

idlaIr;dj ( idjOdkj weyqïlka §u" meyeÈ,s j l;d lsÍu" f;areï

.ekSu i|yd lshùu" ksjerÈ j iy ksrjq,a j

,sùu" M,odhS whqßka woyia yqjudre lr .ekSu

ixLHd ms<sn| oekqu ( NdKav" wjldYh yd ld,h" .Kka lsÍu" .Kkh iy

ñkqï i|yd l%udkql+, b,lalï  Ndú;h

rEml Ndú;h ( f¾Ld iy wdlD;s Ndú;fhka woyia ms<sìUq lsÍu iy

f¾Ld" wdlD;s iy j¾K .,mñka úia;r" Wmfoia

yd woyia m%ldYkh yd jd¾;d lsÍu

f;dr;=re ;dlaIK m%ùK;ajh( mß.Kl oekqu iy bf.kSfï § o fiajd mßY%hka

;=< § o fm!oa.,sl ðú;fha § o f;dr;=re iy

ikaksfõok ;dlaIKh Wmfhda.S lr .ekSu

îi& fm!reI;aj j¾Okh wod< ksmqK;d

- ks¾udKYS,S nj" wmidÍ Ñka;kh" wdrïNl Yla;sh" ;SrK .ekSu" .eg¨

ksrdlrKh lsÍu" úpdrYS,S yd ú.%d;aul Ñka;kh" lKavdhï ye`.Sfuka lghq;=

lsÍu" mqoa.,dka;r in|;d" kj fidhd .ekSï iy .fõIKh jeks j¾.Sh l=i,;d

- Rcq .=Kh" bjid ord isàfï Yla;sh iy udkj wNsudkhg .re lsÍu jeks

w.hhka

- Ñ;a;fõ.S nqoaêh

îii& mßirhg wod< ksmqK;d

fuu ksmqK;d idudðl" ffcj iy fN!;sl mßirhkag wod< fõ'

iudc mßirh ( cd;sl Wreuhka ms<sn| wjfndaOh" nyqjd¾.sl iudchl

idudðlhka ùu yd iïnkaO ixfõ§;dj yd l=i,;d"

idOdrK hqla;sh ms<sn| ye`.Su" iudc iïnkaO;d" mqoa.,sl

p¾hdj" idudkH yd ffk;sl iïm%odhhka" whs;sjdislï"

j.lSï" hq;=lï iy ne£ï
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.=re ud¾f.damfoaYh - 12 fYa%Ksh  .Ks;h

ffcj mßirh ( iÔù f,dalh" ck;dj iy ffcj moaO;sh" .iaje,a" jkdka;r"

uqyqÿ" c,h" jd;h iy Ôjh- Ydl" i;a;aj yd ñksia

Ôú;hg iïnkaO jQ wjfndaOh" ixfõ§ nj yd l=i,;d

fN!;sl mßirh ( wjldYh" Yla;sh" bkaOk" øjH" NdKav iy ñksia Ôú;hg

tajdfha we;s iïnkaO;dj" wdydr" we÷ï" ksjdi" fi!LH" iqj

myiqj" kskao" ksial,xlh" úfõlh" wmøjH iy u<my lsÍu

hkdÈh yd iïnkaO jQ wjfndaOh" ixfõ§;dj yd l=i,;dj"

bf.kSu" jev lsÍu iy Ôj;a ùu i|yd fuj,ï iy ;dlaIKh

m%fhdackhg .ekSfï l=i,;d fuys wvx.= fõ'

îv& jev f,dalhg iqodkï ùfï ksmqK;d

wd¾Ól ixj¾Okhg odhl ùu

;u jD;a;Sh ,eÈhd iy wNsfhda.;d y÷kd .ekSu

yelshdjkag iß,k whqßka /lshdjla f;dard .ekSu iy jdisodhl yd ;sridr

Ôjfkdamdhl ksr; ùu

hk yelshdjka Wmßu lsÍug yd Odß;dj jeä lsÍug wod< fiajd kshqla;sh yd

iïnkaO l=i,;d

^v& wd.u iy wdpdr O¾uhkag wod< ksmqK;d

mqoa.hkag ;u ffoksl Ôú;fha § wdpdrO¾u" iodpdrd;aul yd wd.udkql+, yeisÍï

rgdjkag wkq.; fjñka jvd;a WÑ; foa f;dard thg iß,k fia lghq;= lsÍu i|yd

w.hhka Wlyd .ekSu yd iaùhlrKh

^vi& l%Svdj iy úfõlh m%fhdackhg .ekSfï ksmqK;d

fi!kao¾hh" idys;Hh" fi,a,ï lsÍu" l%Svd yd u,, l%Svd" úfkdaodxY yd fjk;a

ks¾udKd;aul Ôjk rgdjka ;=<ska m%ldY jk úfkdaoh" i;=g" wdfõ. iy tjka

udkqIsl w;aoelSï

v̂ii& —bf.kSug bf.kSu˜ ms<sn| ksmqK;d

YS>%fhka fjkia jk" ixlS¾K yd tlsfkld u; hefmk f,dalhl mßj¾;k l%shdj,shla

yryd fjkiaùï yiqrejd .ekSfï § yd Bg ixfõ§ j yd id¾:l j m%;spdr oelaùu;a

iajdëkj bf.k .ekSu;a i|yd mqoa.,hska yg Yla;sh ,nd§u
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.=re ud¾f.damfoaYh mßYS,kh i|yd Wmfoia vii

cd;sl fmdÿ wruqKq viii

fmdÿ ksmqK;d iuQy x

bf.kqï-b.ekaùï l%shdj,sh i|yd Wmfoia

m<uq jdrh 1

fojk jdrh 27

;=kajk jdrh 50

mdi, mokï lr.;a ;lafiarelrKh 68



xiv

.=re ud¾f.damfoaYh - 12 fYa%Ksh  .Ks;h



1

m<uq jdrh
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.Ks;h - I

ksmqK;dj 13 : .eg¨ úi£ug Y%s;hl jHq;amkakh Ndú; lrhs'

ksmqK;d uÜgu 13'1 : Y%s;hl jHq;amkakh újrkh lrhs'

ld,Éfþo .Kk : 04

bf.kqï m,h : 1' ,CIHhl§ jHq;amkakh w¾: olajhs

2' ,CIHhl§ jl%hlg weÈ iam¾Yl f¾Ldj yd tys nEjqu

,nd .kshs'

3' fjkia ùfï iS.%;dj jHq;amkakh f,i úia;r lrhs'

4' fjkia ùfï iS.%;dj fhdod .kshs'

bf.kqï b.ekaùï l%shdj,shg w;aje,la (

1.  y hkq  x ys Y%s;hla hhs is;uq' túg ( )y f x  fõ'

P hkq x  LKavdxlh 0x  jk  ( )y f x  jl%h u; wp, ,laIHhla hhs

.ksuq' túg   0 0, ( )P x f x .

( )y f x  jl%h u; P g wdikak Q ,laIHh i,lkak' Q ys  x LKavdxlh

x+h hhs is;uq' túg  0 0, ( )Q x h f x h   fõ'

PQm  u.ska PQ fþok f¾Ldfõ nEjqu olajkafka hhs is;uq'

túg
0 0

0 0

( ) ( )
; 0PQ

f x h f x
m h

x h x

 
 

 
  i|yd

       0 0( ) ( )
; 0

f x h f x
h

h

 
    i|yd

 

P

Q

x

y

0( )f x h

0( )f x

0x h0x

( )y f x

0
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0
lim PQ
h

m  ;d;aúl w.hla mj;S kï" túg th P ys§ ( )y f x   jl%hg we¢

iam¾Yl f¾Ldfõ wkql%uKh m f,i w¾: olajhs'

tkï" 
0 0

0

( ) ( )
limPQ
h

f x h f x
m

h

P ys§ ( )y f x  jl%hg jQ iam¾Yl f¾Ldfõ iólrKh

0 0( ) ( )PQy f x m x x

2. iam¾Yl f¾Ldfõ nEjqu w¾: ±laùug Ndú; lrk  0 0

0

( ) ( )
lim
h

f x h f x

h

 

i|yd kula yd  wxlkhla we;af;a th ;j;a fndfyda wjia:dj, §

fhdod.kakd neúks'   0

0

( ) ( )
lim
h

f x h f x

h
 g mßñ; w.hla mj;S kï

thg 0x x  ys§ ( )f x ys 0x x  jHq;amkakh hhs lshk w;r th  0( )f x

u.ska olajhs'  tkï  0( )f x  mj;Skï" 0x x  ys§ ( )f x  Y%s;h wjl,kh

fõ hhs lshkq ,efí'

iqÿiq WodyrK fhdod .ksñka  my; wjia:dj, § 0x x  § ( )f x ys

jHq;amkakh fkdmj;sk nj fmkajd fokak'

 0 0( ) ( )
lim
h o

f x h f x

h

    fkdmj;S'

 0 0

0

( ) ( )
lim
h

f x h f x

h
 mßñ; fkdfõ'

 f  ys jHq;amkakh mj;sk ish¨u x  w.hka we;=<;a jiu ;=< f Y%s;hg

( )f x  ys jHq;amkakh hhs lshkq ,efí'

tksid  ( )( ) ( )f x f x   iy

fuys  
0

( ) ( )
( ) lim

h

f x h f x
f x

h

0( )f x
( , )x y

P

0x

y

x0
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3. ( )y f x  u.ska fokq ,nk x ys Y%s;hhhs .ksuq' ´kEu x  w.hla i|yd

x  ys jDoaêh x  hehs .ksuq'  túg x  yd x x  tys wka; ,laIHh jk

ixjD; m%dka;rh ;=, x  ys fjki x  fõ'

x w.fhys x  fjkia ùug wkqrEm y  w.fhys fjkia ùu y  u.ska

olajuq'  th ( ) ( )f x x f x    g iudk fõ'  tu ksid x  yd x x  wka;

,laIHh jQ ixjD; m%dka;rfha x g wkqnoaOj y ys fjkia ùfï idudkH

iS.%;dj 
y

x




fõ'

fuh  
( ) ( )y f x x f x

x x

   


 

x hkq ixfla;hla nj;a th yd x ys .=Ks;h fkdjk nj;a isiqkag

wjOdrKh lrkak'

x gwkqnoaOj y ys fjkia ùfï  ^CIKsl& iS.%;dj

 
0 0

( ) ( )
lim lim
x x

y f x x f x

x x   

   


 
 f,i w¾: olajuq' fuu iSudj ;d;aúl

ixLHdjla f,i mj;sk nj § we;'

 
0

lim ( )
x

y
f x

x 

 


  i,lkak'

0
lim
x

y

x 




 ,  
dy

dx
 u.ska o olajhs'

tkhska ( )f x  , 
dy

dx
 u fõ'

4. jHq;amkakfha Ndú; we;=<;a .eg¨ úi¢u isiqkag u. fmkajkak'

( )f x x 

( )f x
x x x

y

x
x

y

( )y f x
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ksmqK;d uÜgu 13'2 : nyqmo" >d;Sh yd ,>q.Kl Y%s;j, jHq;amkak fidhhs'

ld,Éfþo .Kk : 06

bf.kqï m, : 1' my; oE i|yd iq;% ,nd .kshs'

1
n

ndx
nx

dx


x
xde

e
dx

.
( ) 1

0 ;
d ln x

x
dx x

 i|yd 

bf.kqï-b.ekaùï l%shdj,shg w;aje,la (

1. 2 4,x x  jeks ir, Y%s;j, jHq;amkakh ,nd .kak'

 
1lim

n n
x

x a

x a
na

x a




 
  

 nx  ys jHq;amkakh ,nd .kak'

 fuys  n  hkq mßfïh ixLHdjls'

2

1
1! 2!

x x
    . . .

!

nx

n
  . . .  wmßñ; fY%aKsfha tl;=j xe u.ska

,efnk nj m%ldY lrkak'

xe  g m%lD;s >d;Sh Y%s;h hhs lshkq ,efí'

   lim 0x

x
e




   lim x

x
e


 

   
x

xde
e

dx
 nj m%ldY lrkak'

m%lD;s >d;Sh Y%s;h we;=<;a .eg¨ úi£ug isiqkag u. fmkajkak'

ln  y x  kï yd kïu muKla 
yx e  u.ska  0x  i|yd ln x w¾:

olajhs' ln x g x ys m%lD;s ,>q.Kl Y%s;h hhs lshkq ,efí'
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ln x , 0x  i|yd muKla w¾: ±lafõ'

x    i|yd  ln ( )xe x

0x   i|yd 
ln xe x

  1
ln

d
x

d x x
  , 0x  i|yd ,nd .kak'

 
d

( ) ln . ; 0
d

x xa x a x
x

   hk m%;sM,h wfmdayKh lrkak'

ln , 0x x   wdY%s; .eg`M úi£u i|yd isiqka fhduq lrkak'
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ksmqK;d uÜgu 13'3 : Y%s;hka foll tl;=j" .=Ks;h yd fn§u i|yd jHq;amkakh

,nd .ekSug mj;sk iq;% Ndú; lrhs' tu iq;% .eg¨ úi£ug

fhdod .kshs'

ld,Éfþo .Kk : 05

bf.kqï m, : 1' Y%s;hka foll tl;=j" .=Ks;h yd fn§u i|yd jQ iq;%

jHq;amkak lr Y%s;hla wjl,kh lsÍug fhdod .kshs'

2' by; kS;s .eg¨ úi£ug Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la  :

1. K  ksh;hla úg

( )f x K , kï túg ( ) 0f x 

( ) ( )f x K g x  kï túg ( ) ( )f x K g x  nj m%ldY lrkak'

wdl,k kS;sh fyda jHdl,k kS;sh

( ) ( ) ( )f x g x h x   kï túg ( ) ( ) ( )f x g x h x   

.=Kk kS;sh

[ ( ) ( )]
d

f x g x
dx

  ( ) [ ( )] ( ) [ ( )]
d d

f x g x g x f x
dx dx



             ( ). ( ) ( ). ( )f x g x g x f x nj

     m%ldY lrkak'

fn§fï kS;sh

2

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

( ) { ( )}

d d
g x f x f x g xd f x dx dx

dx g x g x

 
 

 
;  ( ) 0g x  jk úg

        2

( ). ( ) ( ). ( )

{ ( )}

g x f x f x g x

g x

2. wdl,k kS;sh" .=Kk kS;sh yd fn§fï kS;sh tajd Ndú; l< yels

wjia:dj,§ fhdod .ksñka Y%s;hla wjl,kh lsÍug isiqkag u. fmkajkak'
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ksmqK;d uÜgu 13'4 : jHq;amkak fiùu i|yd odu kS;sh Ndú; lrhs'

ld,Éfþo .Kk : 06

bf.kqï m, : ixhqla; Y%s;j, jHq;amkak fiùug odu kS;sh fhdohs'

bf.kqï-b.ekaùï l%shdj,shg w;aje,la (

1. y hkq u ys wjl,H Y%s;hla kï yd u hkq  xys wjl,H Y%s;hla kï" y hkq

x ys wjl,H Y%s;hla jk w;r

dy dy du

dx du dx
   fõ'

fuhg odu kS;sh hhs lshkq ,efí'

( )y f x  u.ska w¾: ±lafjk Y%s;h ( , ) 0g x y   iólrKh

imqrd,hs kï

thg wOHyD; Y%s;hla hhs lshkq ,efí' fuh WodyrK Ndú; lr

meyeÈ,s lrkak'

( , ) 0g x y   iólrKfhka w¾: ±lafjk ( )y f x  wOHyD; Y%s;fha

jHq;amkakh ,nd.ekSfï §" ( , ) 0g x y   iólrKh úi£u ̂iuyrúg

th l< fkdyel&  fyda  y hkak x wkqnoaOfhka ,sùu fyda w;HjYH

fkdjk w;r" th ,nd.ekSu odu kS;sh fhdod  ( , ) 0g x y 
iólrKh wjl,kfhka l< yels h'

C jl%hla  ( )x f t  yd ( )y g t  mrdñ;sl iólrK u.ska w¾:

±lafjk úg 
d y

dx  fiùug isiqkag u. fmkajkak' fuys  t hkq

mrdñ;shls'

by; fhÿï Ndú;dlr  .eg`M úi£ug isiqka fhduqlrjkak'
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ksmqK;d uÜgu 13'5 : jHq;amkakh Ndú; lr Y%s;hl yeisÍu ks¾Kh lrhs'

ld,Éfþo .Kk : 04

bf.kqï m, : 1' wjl,kh Ndú;fhka jeäjk yd wvqj, Y%s; úia;r lrhs'

2' ia:djr ,laIHh fidhhs'

3' ia:dkSh Wmßu yd ia:dkSh wju fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la   :

          1.  I m%dka;rh u; jeäjk ( )f x  Y%s;h 1 2, ,x x I  yd 1 2,x x  jk úg

1 2( ) ( )f x f x   jk fia jQ Y%s;hla f,i úia;r lrkak'

  ,x I i|yd ( ) 0f x   kï túg ( )f x  ks;su;ska  I u; jeäjk Y%s;hla

nj meyeÈ,s lrkak'

  I m%dka;rh u;  wvqjk ( )f x  Y%s;h 1 2, ,x x I  yd 1 2,x x  jk úg

1 2( ) ( )f x f x  jk fia jQ Y%s;hla f,i úia;r lrkak'

 ,x I i|yd ( ) 0f x   kï túg ( )f x  ks;su;ska  I u; wvqjk Y%s;hla nj

meyeÈ,s lrkak'

          2.  Y%s;hl jHq;amkakh Y+kH jk ,laIHh" Y%s;fha ia:djr ,laIHhla fõ'

tuksid"  ( ) 0f c   kï" x c  ys§ Y%s;hg ia:djr ,laIHhla we;' iqÿiq

WodyrK u`.ska meyeo,s lrkak'

          3.  ish¨  ( , ),x c c     i|yd ( ) ( )f x f c  jk mßÈ 0  mj;S kï

túg ( )f x g x c  ys§ Wmßuhla mj;sk nj m%ldY lrkak'

 ish¨ ( , ),x c c     i|yd ( ) ( )f x f c  jk mßÈ 0   mj;S kï

túg ( )f x g x c   ys§ wjuhla mj;sk nj m%ldY lrkak'

 ia:dkSh Wmßu yd ia:dkSh wju i|yd m<uq jHq;amkak mÍlaIdj úia;r

lrkak'

 ia:dkSh Wmßuhla fyda ia:dkSh wjuhla fkdjk ia:djr ,laIHh mj;sk

nj m%ldY lrkak'

 ( ) 0f c  jk kuq;a ia:dkSh Wmßuhla fyda ia:dkSh wjuhla fkdjk

,laIH i|yd WodyrK u.ska idlÉPd lrkak'

 k;sj¾;k ,laIHh y÷kajd fokak'
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ksmqK;d uÜgu 13'6 :  jHq;amkakh Ndú; lr ir, jl%j, o< igyka w¢hs'

ld,Éfþo .Kk : 07

bf.kqï m, : 1' jHq;amkakh Ndú; lr ir, jl%j, o< igyka w¢hs'

2' isria yd ;sria iam¾fYdakauqn  m%ldY lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1' Y%s; jHq;amkak Ndú; lr m%ia;drj, o< igyka we£ug isiqkag u.

fmkajkak'

2' iam¾fYdakauqn we;s m%ia;drj, o< igyka we£ug isiqkag u. fmkajkak'

isria yd ;sria iam¾fYdakauqn muKla wfmalaId flf¾'

ksmqK;d uÜgu 13'7 : idfmalaI Y%s>%;d we;=<;a .eg¨ úi£ug jHq;amkakh

Ndú; lrhs'

ld,Éfþo .Kk : 08

bf.kqï m, : 1' idfmalaI Y%s>%;d we;=<;a .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la   :

     1' idfmalaI Y%s>%;d we;=<;a .eg¨ úi£ug isiqkag u. fmkajkak'
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.Ks;h - II

ksmqK;dj 04 :  wyUq ixisoaê .Ks;uh f,i úYaf,aYKh lrhs'

ksmqK;d uÜgu 4'3 : wiïNdjH iïNdú;dfõ moj,ska isoaêhl úh yelshdj úia;r

lrhs'

ld,Éfþo .Kk : 08

bf.kqï m, : 1' wiïNdjH iïNdú;dj w¾: olajhs'

2' wiïNdjH iïNdú;dj iys; m%fïhhka m%ldY lr idOkh

lrhs'

3' wiïNdjH iïNdú;dj we;=<;a .eg¨ úi|hs'

4' isoaê follg jvd jeä .Kkla i|yd kS;sh Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la  :

1. iiïNdù mÍlaIKhl kshÈ wjldYh S yd A yd B hkq P(B) 0  f,i

jQ S ys isoaê folla hhs .ksuq'  B isÿ ù we;ehs § we;s úg A isoaêh isÿùfï

wiïNdjH iïNdú;dj P(A| B)  u.ska olajk w;r 
P(A B)

P(A|B) =
P(B)

f,i w¾: olajkak'

2. my; m%;sM, idOlh lrkak'

P(A) 0  kï túg P( |A) 0

P( A) P( ) 0
| 0

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

 A,B   S kï yd P(B) 0  túg P(A |B) 1 P(A|B)  

P(B A)
P(B |A)

P(A)

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

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

P(B)

   =1 P(A | B)

tuksid P(A |B)=1 P(A|B) 
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3. wiïNdjH iïNdú;dj we;=<;a .eg¨ úi£ug isiqkag u. fmkajkak'

wiïNdjH iïNdú;dj úia;r lsÍug rela igyk Ndú; lrkak'

rela igyk Ndú; lr wiïNdjH iïNdú;dj we;=<;a .eg¨ úi£ug

isiqkag u. fmkajkak'

4' isoaê follg jvd jeä .Kkla i|yd odu kS;sh Ndú; lrkak

ksmqK;d uÜgu 4'4 : iiïNdù isoaê foll iajdh;a;;dj újrKh lrhs'

;d,Éfþo .Kk : 04

bf.kqï m, : 1' isoaê foll iajdh;a;;dj w¾: olajhs'

2' hq., jYfhka iajdh;a;;dj w¾: olajhs'

3' wfkdakH jYfhka iajdh;a;;dj w¾: olajhs'

4. isoaê foll fyda ;=kl iajdh;a;;dj .eg¨ úi|Su i|yd

    Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la   :

1. 1A  yd 2A  hkq isoaê wjldYfha isoaê folla hkq .ksuq'

1A  yd 2A  iajdh;a; hhs lshkq ,nkafka 1 2 1P A | A P A  kï yd

kïu muKs

túg 1A  yd 2A  iajdh;a; nj fmkaúh yel'

A yd B iajdh;a; isoaê kï túg  1 2 1 2P A A P A .P A

1A  yd  2A

1A   yd  2A

1A yd  2A  o iajdh;a; isoaê fõ'

2. iiïNdù mßlaIKhl S kshÈ wjldYhlg wkqrEm isoaê wjldYhl

1 2 3A , A , A  isoaê ;=kla hhs .ksuq'

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 

kï túg  1 2 3A ,A ,A     hq., jYfhka iajdh;a; isoaê hhs o
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3. iiïNdù mßlaIKhl S kshÈ wjldYhlg wkqrEm isoaê wjldYhl

1 2 3A , A , A  isoaê ;=kla hhs .ksuq'

     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  iy

1 2 3 1 2 3P(A A A ) P(A ).P(A ).P(A )  
kï túg A, B yd C iajdh;a; isoaê hhs lsh¨ ,efí'

ie,lsh hq;=hs ( hq., jYfhka iajdh;a; fõ hkafkka wfkHdakH

jYfhka iajdh;a; fõ hkak .uH fkdfõ'

4. wiïNdjH iïNdú;dj we;=<;a .eg¨ úi£ug isiqkag u. fmkajkak'

isoaê folla i|yd .=Kk kS;sh m%ldY lrkak'

mßlaIKhl 1A  yd 2A " 1P(A ) 0  jk isoaê folla hhs .kak

1 2 1 2 1P(A A ) P(A ).P(A \A )

isoaê ;=kla i|yd .=Kk kS;sh m%ldY lrkak'

mßlaIKhl 1A  yd 2A " 1P(A ) 0  jk isoaê folla hhs .kak Let

fuys 1P(A ) 0 . 1 2P(A A ) 0   fõ

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

 rela igyka ud¾.fhka isoaê folla i|yd .=Kk kS;sh o"  isoaê

;=kla i|yd .=Kk kS;sh o" úia;r lrkak'

 .=Kk kS;sh Ndú;fhka .eg`M úi£ug isiqkag u`. fmkajkak'



15

ksmqK;d uÜgu 4'5 : uq¨ iïNdú;d m%fïhfha wdfmdaykhla f,i fíhia m%fïhh

Ndú; lrhs'

ld,Éfþo .Kk : 08

bf.kqï m, : 1' ksheÈ wjldYfha úNd.kh w¾: olajhs'

2' uq¨ iïNdú;d m%fïhh m%ldY lrhs'

3' uq¨ iïNdú;d m%fïhh idOkh lrhs'

4' fíhia m%fïhh m%ldY lr idOkh lrhs'

5' fíhia m%fïhh Ndú; lr .eg`M úi|hs

bf.kqï -b.ekaùï l%shdj,shg i|yd w;aje,la   :

1. tla;rd S kshÈ wjldYhla u; w¾: ±lafjk A
1
, A

2
, A

3
, ...., A

n
   isoaê

ksheÈ wjldYfha úNd.khla hhs lshkq ,nkafka A
1
, A

2
, A

3
, ..., A

n
  hkak

my; wjYH;d ;Dma;  lrk wjia:dfõ §h'

 A Ai j    ish¨  i j i|yd ^wfkHdakH jYfhka nysIaldr&

.
1

n

i
i
U A S  ^iuqyslj ksrjfYaI&

. iA  ish¨  i  i|yd

2. iiïNdù  mßlaIKhl{A
1
, A

2
, .... A

n
}   S ksheÈ wjldYfha úNd.khka

f,i .ksuq'  B hkq tu  S kshÈ wjldYh yd iïnkaO isoaê wjldYfha

isoaêhla kï

   
n

i
i=1

P B = P(B|A ).P Ai fuh uq`M iïNdú;d m%fïhh f,i w¾: ±lafõ'

3. idOkh : 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   wfkdakH jYfhka

    nysIaldrfõ')

   i
1

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

i
i

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4. fíhia m%fïh

A
1
, A

2
, ....... A

n
  hkq iiïNdù mßlaIKhl S  ksheÈ wjldYfha úNd.khla

hhs is;uq'  P B 0   jk fia B  hkq S ys ´kEu isoaêhla kï

 
   

i n

=1

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

P B|A .P

i i

j j
j

A
A

idOkh :

{uq`M iïNdú;d m%fïhfhka}

5.  uq`M iïNdú;d m%fïh yd fíhia m%fïh we;=<;a .eg¨ úi£ug isiqkag u.

fmkajkak'

(Wmßu jYfhka fldgia 3l úNdckh we;=<;a .eg¨&

i

i

i n

=1

P(A B)
P A |B =

P B

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

P B

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

P B|A .P

i

i i

i i

j j
j

A
A



17

ksmqK;d uÜgu 4'6 : iiïNdù úp, újrKh lrhs'

ld,Éfþo .Kk : 02

bf.kqï m, : 1' iiïNdù úp,H w¾: olajhs'

2' iiïNdú úp,H i|yd úh yels w.hka  úia;r lrhs''

3' úúla; yd iiïNdù úp,H w¾: olajh

  4. ika;;sl iiïNdù úp,H w¾: olajhs’

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la   :

1. S hkq iiïNdù mßlaIKhl ksheÈ wjldYh f,i .ksuq' iiïNdù

úp,Hhla hkq S ksheÈ wjldYfha isg ;d;aúl f¾Ld  u; ;d;aúl ixLHd

l=,lhg jQ Y%s;hhls iiïNdù úp,H idudkHfhka X, Y, Z.......  wd§

jYfhka olajuq'

X hkq  S isg   g jQ Ys%;hls'

X : S
X(s) = x  fuys s S x yd

2. tljr ldis ;=kla Wv ouk iiïNdù mÍCIKh i,luq'  thg wkqrEm

ksheÈ  wjldYh  S my; ±lafõ'

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)}

tla;rd keyeiqul oS ysi jefgk .Kk hk iiïNdù  X   úp,Hh w¾:
olajuq'

X (H, H, H) = 3 X (H, H, T) =    2

X (H, T, H) = 2 X (H, T, =    1

X (T, H, H) =   2 X (T, H, T) =      1

X (T, T, H) =   1

ysi jefgk jdr .Kk u; Èkqu r|d mj;sk l%Svdjla i|yd fuu WodyrKh

wkqrEm fõ'  fuys§ wm ksYaÑ; m%;sM,hla ms<sn| j Wkkaÿ fkdjk w;r"

;snqKq ysia ixLHdj .ek muKla ±k .ekSu m%udKj;a fõ'

3.  iiïNdù  úp,Hla hhs .ksuq'  X ys w.hkaf.ka l=,lh ^X ys mrdih&

 mßñ; kï  fyda  .eksh yels wmßñ;hla  kï túg iiïNdù úp,H

 úúla; hhs lshkq ,efí'

4. X iiïNdù úp,Hla hhs .ksuq'  X ys mrdih .eksh fkdyels kï túg

X iiïNdù úp,Hhg ika;;sl hkq lshkq ,efí'
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ksmqK;d uÜgu 4'7 : ika;;sl yd úúla; iiïNdù úp,Hhkays iïNdú;d

jHdma;sj, ,laIK úYaf,aIKh lrhs'

ld,Éfþo .Kk : 12

bf.kqï m, : 1' úúla; iiïNdù úp,Hhl iïNdú;d jHdma;sh úia;r

       lrhs'  ^iïNdú;d ialkaO Y%s;h&

2' ika;;sl iiïNdù úp,Hhl iïNdú;d jHdma;sh úia;r

       lrhs' úia;r lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :-

1. iiïNdù mÍlaIKhl kshÈ wjldYh S hhs .ksuq'  X hkq S u; w¾:

olajk ,o úúla; iiïNdù úp,Hls'

X : S  

X ys w.hhka 1 2 3, , , ..., nx x x x  hhs is;uq'

 1 2, , ....., nx x x  u; P kï Y%s;h my; whqre w¾: olajhs'

tkï   
P(X ); , 1, 2, .......,

P
0 ;

ix x x i n
x

tfia  ke;fyd; a

 P X x  hkafkka X x  ùfï iïNdú;dj woyia fõ'

P (x) g X ys iïNdú;d ialkaO Y%s;h hhs lshkq ,efí'

   1 1, : 1, 2,....,x P x i n  mámdá.; hq., l=,lh iïNdú;d jHdma;sh

fõ'

th my; j.=fõ ±lafjk whqre fmkaúh yel'
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X 1x 2x nx

P(X )x 1P( )x 2P( )x P( )nx

iïNdú;d ialkaO Y%s;fha ,laIK

 ( 0,1, 2, ..., ) P 0 ;   ii n X x    i|yd

 
1

P 1
n

i
i

X x


 

osk 30 l cx.u ÿrl;k wf,úh ms<sn| o;a; iuQyhla wm i;= j we;ehs

is;uq'  Èkl § wf,ú lrk ,o cx.u ÿrl;k ixLHdj my;

j.=fõ ±lafõ'

ÿrl;k ixLHdj 0 1 2 3 4

Èk .Kk 3 5 12 6 4

Èkh § úl=Kk cx.u ÿrl:k ixLHdj X ms<sn| ixLHd; jHdma;shla

f.dvk.uq'

              X        Èk .Kk        idfmalaI ixLHd;h

0 3
3

30

1 5
5

30

2 12
12

30

3 6
6

30

4 4
4

30

         tl;=j 30 1

tuksid X ys iïNdú;d ialkaO Y%s;h my; ±lafõ'

X 0 1 2 3 4

P(X)
3

30

5

30

12

30

6

30

4

30
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iïNdú;d >K;aj Y%s;h ika;;sl iiïNdù úp,H i|yd w¾: olajhs'

2. iïNdú;d >k;aj Y%s;hg wkqrEmj iqug lrk ,o idfmalaI ixLHd;

cd, f¾Lhla i|yd jl%hg háka jq j¾.M,h iïNdú;dj ksrEmkh lrhs'

tkhska iïNdú;d >k;aj Y%s;hg háka jQ uq¨ j¾.M,h tlla úh hq;=h'

X iiïNdú úp,Hfha iïNdú;d >k;aj Y%s;h  f x  u.ska olajuq'

 f x  ys ,laIK

  ish¨ x  i|yd   0f x 

   1f x dx






    X
b

a

P a b f x dx   
my; iïNdú;d >k;aj Y%s;h i,lkak'

26
( 5 6) ; 2 3

( ) 29
0 ;

x x x
f x

tfia  ke;fyd; a

( )f x hkq iïNdú;d >k;aj Y%s;hla nj fmkaùug" my; lreKq ikd:

lsÍu wjYH fõ'

 ( ) 0f x   ishM  x i|yd (m%ia;drhla we£u u`.ska )

 ( ) 1.f x dx






X ys w.h a yd b w;r jk úg"  X ys iïNdú;dj ( ) .
a

b

f x dx
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ksmqK;d uÜgu 4'8 : iiïNdù úp,Hhl .Ks;uh wfmalaIdj újrKh lrhs'

ld,Éfþo .KK : 12

bf.kqï m, : 1' úúla; iiïNdù úp,Hhl .Ks;uh wfmalaIdj w¾: olajhs

2' ika;;sl iiïNdù úp,Hhl .Ks;uh wfmalaIdj w¾: olajhs

3' úúla; iiïNdù úp,Hhl úp,;dj w¾: olajhs

4' ika;;sl iiïNdù úp,Hhl úp,;dj w¾: olajhs

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la   :

1. X úúla; iiïNdù úp,Hhlg wkqrEm iïNdú;d ialkaO Y%s;h  P x

hehs .ksuq'

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

0 ;
ix x n

x
tfia  ke;fyd; a

túg  X ys uOHkHh fyda  X  ys wfmalaIs; w.h

E(X) fyda  yd  
1

E(X) P
n

i i
i

x x  u.ska olajuq'

igyk(  E(X) ksh;hla fõ' ( Xi  yd P(X )i  ksh; fõ)

2. X ika;;sl iiïNdù úp,Hhla i|yd iïNdú;d >K;aj Y%s;h  f x

f,i .ksuq'

X ys uOHkHh fyda  X ys wfmalaIs; w.h

E(X)  fyda   u.ska olajhs'

   E X x f x dx




  

3. X úúla; iiïNdù úp,Hhlg wkqrEm iïNdú;d ialkaO Y%s;h  P x

hehs .ksuq'

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

0 ;
ix x n

x
tfia  ke;fyd; a

 X ys úp,;dj var(X)  fyda 2  u.ska olajuq'

  22 var(X) E X E X     
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tfiau

     2 22E X E X E X E X        

2 2

1

E X P
n

i i
i

x x  nj fmkaúh yel'

iïu; wm.ukh ( ) hkq úp,;djfha Ok j¾.uQ,h f,i w¾: olajuq'

4.   ika;;sl iiïNdù úp,Hhla i|yd iïNdú;d >K;aj Y%s;h  f x

f,i .ksuq'

X ys úp,;dj Var(X) u.ska wxlkh jk úg

2
Var X E X x  u.ska ±lafõ'

 fuys§"       22 2E X E X E X       nj fmkaúh yel'

tfukau  2 2E X ( )x f x dx




    fõ'

                 úúla; iiïNdù úp,Hhla i|yd my; m%;sM, ,nd.ekSug isiqka fhduq

                  lrkak'

                  a, b  ksh; kï

E X Ea b a x b

yd  2Var X Var Xa b a  nj fmkaúh yel'

ksmqK;d uÜgu 4'9 : iiïNdù úp,Hhl iuqÉÑ; jHdma;s Y%s;h kS¾Kh lrhs'

ld,Éfþo .Kk : 20

bf.kqï m, : 1' úúla; iiïNdù úp,Hhl iuqÉÑ; jHdma;s w¾: olajhs'

2' ika;;sl iiïNdù úp,Hhl iuqÉÑ; jHdma;s Y%s;h

w¾: olajhs'
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3' § we;s iïNdú;d ialkaO Y%s;h ̂i' ia' Y%s'& i|yd iuqÉÑ;

jHdma;s  Y%s;h ^i' j' Y%s'& fidhhs'

4' § we;s iïNdú;d >k;aj Y%s;h i|yd iuqÉÑ; jHdma;s

Y%s;h fidhhs'

5' úúla; iiïNdù úp,Hla i|yd iuqÉÑ; >k;aj Y%s;h

m%ia;dr.; lrhs'

6' ika;;sl  iiïNdù úp,Hla i|yd iuqÉÑ; jHdma;s

Y%s;h m%ia;dr.; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la   :

1. iïNdú;d jHdma;Ska ;=< X ys tla;rd w.hla olajd iïNdú;djkays tl;=j

iuqÉÑ; iïNdú;dj ,nd fohs' iuqÉÑ; iïNdú;d Y%s;h  F x  f,i

,shkq ,efí'

X úúla; iiïNdù úp,Hla i|yd iïNdú;d ialkaO Y%s;h P x kï"

iuqÉÑ; jHdma;s Y%s;h 
X

P(X )
x

F x x  u.ska fokq ,efí'

2. X ika;;sl iiïNdù úp,Hla i|yd iïNdú;d >kkaj Y%s;h  f x i|yd

iuqÉÑ; jHdma;s Y%s;h  ( )F x f x dx  u.ska fokq ,efí'

3. iqÿiq WodyrK olajñka fok ,o iïNdú; ialkaO Y%s;hla i|yd iuqÉÑ;

jHdma;s Y%s;h fiùu i|yd isiqka fhduq lrkak'

4. iqÿiq WodyrK olajñka fok ,o iïNdú;d >k;aj Y%s;hla i|yd iuqÉÑ;

jHdma;s Y%s;h fiùu i|yd isiqka fhduq lrkak'

5. iqÿiq WodyrK olajñka ika;;sl iiïNdù úp,Hhla i|yd iuqÉÑ;

jHdma;s Y%s;hg wod, m%ia;drh we£u i|yd isiqka fhduq lrkak'
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fojk jdrh



26



27

.Ks;h - I

ksmqK;dj 14 : Y%s;hl ksYaÑ; yd wksYaÑ; wkql,kh fidhhs'

ksmqK;d uÜgu 14'1 : wksYaÑ; wkql,kh wjl,kfha m%;súreoaO l%shdj,sh f,i

fidhhs' ̂ Y%s;hl m%;sjHq;amkakh&

ld,Éfþo .Kk : 02

bf.kqï m, : 1' jHq;amkakfha m%;sM, Ndú; lr wkql,kh lrhs'

2' wkql,k m%fïh Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la   :

1. fok ,o ( )f x  Y%s;h i|yd

{ ( ) } ( )
d

F x c f x
dx

  jk mßÈ ( )F x Y%s;h mj;S kï  ( )F x g ( )f x ys

m%;sjHq;amkakh hhs o fuu l%shdj,shg m%;swjl,kh hhs o lshkq

,efí'

( )F x  hkq ( )f x ys m%;sjHq;amkakh kï túg

{ ( ) } ( )
d

F x c f x
dx

  fõ'

tkhska ( ) ( )f x dx F x c  ,

fuys C wNsu; ksh;hls'

Y%s;hl ́ kEu m%;sjHq;amkak folla fjkia úh yelafla ksh;hlska

muKs'

2. my; m%;sM, meyeÈ,s lrkak'

{ ( ) ( )} ( ) ( )f x g x dx f x dx g x dx    
( ) ( )K f x dx K f x dx ,

fuys f yd g hkq  x ys Y%s; jk w;r K hkq ksh;hls'

isiqkag by; m%fïh .eg¨j,g fhdod .ekSug u. fmkajkak'
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ksmqK;d uÜgu 14'2 : uQ,sl Y%s;j, wkql, y÷kd .ekSu yd wkql,k m%;sM,

y÷kd .ekSu

ld,Éfþo .Kk        : 10

bf.kqï m, : 1' iïu; m%;sm, Ndú; lr wkql,k .eg¨ úi|hs'

2' wkql,k fiùug iq;% Ndú; lrhs'

3' wkql,k fiùug Nskak Nd. Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,shg w;aje,la   :

1. my; uQ,sl Y%s;j, wkql,k m%ldY lrkak'

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. my; iïu; m%;sM, fhdod .ekSug isiqka fhduq lrkak'

1[ ( )]
[ ( )] ( ) ,

1

n
n f x

f x f x dx c
n

 fuys ( )f x  hkq ( )f x ys

m%;sjHq;amkakhhs'

( )
ln ( )

( )

f x
dx f x c

f x

3. Nskak Nd. Ndú;fhka wkql, fiùu i|yd isiqkag u`. fmkajkak'
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ksmqK;d uÜgu  14'3 : l,kfha uq,sl m%fïh Ndú; lr ksYaÑ; wkql,kh kS¾Kh

lrhs'

bf.kqï m, : 06

ld,Éfþo .Kk : 1' l,kfha uQ,sl m%fïh m%ldY lrhs'

2' ksYaÑ; wkql,kfha w.hhka fidhhs'

3' ksYaÑ; wkql,kfha .=K Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la     :

1. ( ) ( ) ( ) ( )
bb

a a

f x dx F x F b F a , w¾: olajkak fuys ( )F x hkq ( )f x ys

m%;sjHq;amkakhhs'

2. ksYaÑ; wkql,kh yd iïnkaO úúO .eg¨j, úi÷ï fiùug isiqka

fhduq lrkak'

3. ksYaÑ; wkql,kh u; my; m%;sM, idlÉPd lrkak'

{ ( ) ( )} ( ) ( )
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 , fuys  k hkq ksh;hls'

( ) ( )
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    , fuys a c b

by; m%;sM, Ndú;fhka .eg`M úi£ug isiqka fhduqlrkak'
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ksmqK;d uÜgu 14'4       :    wkql,kh i|yd fjkia l%u Ndú; lrhs'

ld,Éfþo .Kk : 04

bf.kqï m, : 1' Nskak Nd. Ndú; lr .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la  :

1. Nskak Nd. Ndú; lr mßfïh Y%s; wkql,kh lrkak'

( )

( )

p x
dx

q x  fuys ( )p x  yd ( )q x  nyqmo jk w;r ( )q x  idOl leäh yels

ud;%h 4  jk nyqmohls'  ^w{d; 4l Wmßuhla we;s Nskak Nd.&

Nskak Nd. fhdodf.k wkql, fiùug isiqkag fhduq lrkak'

ksmqK;d uÜgu 14'5 : fldgia u.ska wkql,k l%uh Ndú; lr wkql,kh lrhs'

ld,Éfþo .Kk : 04

bf.kqï m, : iqÿiq .eg¨ wkql,khg fldgia u.ska wkql,kh Ndú;

lrhs'

bf.qkaï-b.ekaùï l%shdj,sh i|yd w;aje,la   :

1. fldgia u.ska wkql,kh fhdod .ekSug isiqka fhduq lrkak'

fldgia jYfhka wkql,kh Ndú;fhka .eg`M úi£ug isiqka fhduq

lrkak'

.
dv dv

u dx u v v dx
dx dx , fuys u yd v , x ys wjl,kh Y%s; fõ'

fldgia jYfhka  wkql,kh Ndú;fhka .eg`M úi£ug isiqka fhduq

lrkak'
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ksmqK;d uÜgu 14'6 : wkql,kh Ndú; lr jl%j,ska udhsï jk m%foaYhl

j¾.M,h ks¾Kh lrhs'

ld,Éfþo .Kk : 08

bf.kqï m, : 1' jl%hla háka jQ j¾.M,h fiùug ksYaÑ; wkql,kh

Ndú; lrhs'

2' jl% folla w;r jQ j¾.M,h fiùug ksYaÑ;

wkql,kh Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la     :

1. jl%hg háka jQ j¾.M,h ksYaÑ; wkql,khla f,i w¾: olajkak'

( )y f x  hkq ika;;sl Y%s;hla hhs .ksuq' ( ) 0f x  , hhs  ,x a b i|yd

§ we;'

( )y f x jl%fhka x wlaIfhka x a  yd x b  f¾Ld foflka udhsï

jk j¾.M,h  ( )
b

a

f x dx  u.ska fokq ,efí'

fuh x a  isg x b  olajd ( )y f x  jl%hg háka jQ j¾.M,h f,i

úu¾Ykh lrkq ,efí'

2. jl% folla w;r j¾.M,h fiùug

isiqka fhduq lrkak'

[ , ]a b  m%dka;rfha ( ) ( )f x g x

jk fia jQ ( )y f x  yd ( )y g x
jl% fol i,lkak' fuu jl%

foflka x a  yd x b  f¾Ld

foflka udhsï jk  j¾.M,h

( ) ( )
b

a

f x g x dx  u.ska fokq ,efí'

fujeks j¾.fha m%ia;dr muKla wfmalaId flf¾'

y

x

>

>

 

( )y f x

x bx a

y

x

>

>

 

( )y f x

x bx a

( )y g x
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ksmqK;d uÜgu 14'7 : .eg¨ úi£ug ikaksl¾YK l%uh Ndú; lrhs'

ld,Éfþo .Kk : 08

bf.kqï m, : 1' ;%msidN kS;sh Ndú; lr wkql,k .eg¨ úi|hs'

2' isñika kS;sh Ndú; lr wkql,k .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la   :

1. ;%msidN kS;sh:

 ( )
b

a

f x dx  u.ska ksrEmKh lrk j¾.M,h i,lkak'

m<, h jQ iudk ;Sre n .Kklg j¾.M,h fnokak'

túg ;%msidN kS;sh

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     

fuys 
b a

h
n




 ;%msidN kS;sh Ndú;d lr .eg`M úi£ug isiqka fhduqlrkak'

h

y

x

>

>

 

y
0

y
1

y
2

y
n

<

<
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            2. isñika kS;sh

( )
b

a

f x dx  u.ska ksrEmKh jk j¾.M,h i,lkak' fuh tall ;ru h

jk iudk ;Sre 2n j,g fnokak'

túg isñika kS;sh

0 2( ) [( )
3

b

n

a

h
f x dx y y  1 3 2 1 2 4 2 24( .. ) 2( .. )]n ny y y y y y        

fuys  
2

b a
h

n


   u.ska fokq ,efí'

igyk ( isñika kS;shg ;Sre brÜfÜ .Kkla ̂ fldaál T;af;a .Kkla&

wjYH fõ'

y

x
>

>

2ny

0y 2y ny

x bx a
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.Ks;h - II
ksmqK;d uÜgu 4'1 : iiïNdú ixisoaêh .Ks;dkql+, j úYaf,aIKh lrhs'

ksmqK;d uÜgu 4'1 : iiïNdú mrSlaIKhl isoaOs ks¾Kh lrhs'

ld,Éfþo .Kk : 14

bf.kqï m, : 1' nkq,s jHdma;sh úia;r lrhs'

2' taldldr jHdma;sh úia;r lrhs'

3' oaúmo jHdma;sh úia;r lrhs'

4' fmdhsfidkaa  jHdma;sh úia;r lrhs'

5' by; jHdma;s iïnkaO jk .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :-

1' nkq,s keyeiqu

iiïNdù mÍlaIKhl m%;sM, folla muKla ,eìh yelskï" tjeks

mÍlaIKhla nkq,s keyeiqula hehs lshkq ,efí' fuhska tla m%;sM,hla

zid¾:lhZ f,io" wfkl zwid¾:lhZ f,io y÷kajkq ,efí'

WodyrK ( 1' ldishla Wv ±ófï mÍlaIKhl§ ysi jeàu id¾:lhla f,i

i,lkq ,efí'

  2' odÿ leghla Wv ±ófï mÍlaIKhl§ brÜfÜ w.hla jeàu

id¾:lhla fõ'

wmf.a wjYH;djh wkqj zid¾:lhZ wm úiska w¾: olajkakla nj ie,lsh

hq;= w;r" nkq,s keyeiqï hkq oaúmo" .=fKda;a;r jeks úúO úúla; iïNdú;

jHdma;sj, ;ekqï tall f,i ye¢kafõ'

nkq,s jHdma;sh

nkq,s keyeiqul iiïNdù úp,Hh X" m%;sM,h id¾:lhla jQ úg" X =1 o

m%;sM,h wid¾:lhla jQúg" X=0 o f,i .ksuq' túg id¾:lhla ,eîfï

iïNdú;dj  p o" wid¾:lhka ,eîfï iïNdú;dj 1-p o .ksuq" túg X

hk iiïNdù úp,Hfha iïNdú;d jHdma;sh 1( ) (1 ) ; 0,1x xP X x p p x
WodyrK u.ska meyeÈ,s lrkak'

u,a,l tlu ;rfï iqÿ fnda, 6la yd r;= fnda, 3la oud we;ehs i,lkak'

tl fnda,hla nE.fhka wyUq f,i .kq ,efí'  X iiïNdù úp,H u.ska

r;= fnda, ixLHdj ksrEmKh lrkafka hhs .ksuq'

1
2 2

( ) 1
3 3

x x

p x


       
   

= 0  tfia fkdfõ kï



35

2.   ish,a, iufia NjH 1 2 3, , ,..., nx x x m%Nskak n  w.h l=,lh u; w¾:

±lafjk X iiïNdù úp,H i,lkak' túg X úúla; taldldr jHdma;shla

wkq.ukh lrhs'

iïNdú;d ialkaO Ys%;h

1
 ;      1, 2 , . .. , 6

( ) 6
0  ;    

x
P x

  
 t f i a f k dj k  úg

WodyrK u.ska meyeÈ,s lrkak'

wkNsk; odÿ leghla tljrla fmr,k wjia:dj i,lkak'  X iiïNdù

úp,H Wv uqyqKf;a ±lafjk ixLHdj olajkafka hhs is;uq'

1
 ;     1, 2 , . . . , 6

( ) 6
0  ;       

x
P x

  
 t f i a f k dj k  

3. oaúmo jHdma;sh

nyq,s keyeiqu kej; kej;  n jrla iajdh;a;j isÿ l< úg" keyeiqï  n

ixLHdjl id¾:lhka iiïNdù úp,Hh X u.ska w¾: olajuq' fuys§ ish¨

keyeiqïj,§ id¾:lhkays iïNdú;djka ksh; hehso" tl keyeiqul m%;sM,h"

wfkla m%;sM,j,ska iajdh;a; hehso Wml,amkh lruq'

túg  iiïNdù úp,Hh X ys  iïNdú;d jHdma;sh

P(X = x) = nC
x

 ; x = 0, 1, 2,…..n

u.ska fokq ,efí'

fuh  n  yd p mrdñ;Sh iys; oaúmo iïNdú; jHdma;sh f,i y÷kajkq ,efí'

fuys§ X ys iïNdú;dj  n  yd p wkqj fjkia jk nj ie,lsh hq;=h'

WodyrK 1( idOdrK ldNshla 15 jrla fmr,Sfï§ ksielju 5 j;djla ysi ,eîfï

iïNdú;dj fidhuq'

( )

x

p x

    1    2    3    4    5    6

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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fuys§ wmf.a wjYH;djh jkafka ysi jeàfï jdr .Kk fiùu neúka ysi

jeàu id¾:lhla f,i w¾: olajuq'

túg ysi jeàfï iïNdú;dj  p = 0.5 jk w;r  jdr .Kk n = 15  jk

neúka" wjYH iïNdú;dj

15 5 15 5
5P(X 5) (0.5) (1 0.5) 3003 0.00003052 0.09165C      

WodyrK 2 ( tla;rd hka;%hla u.ska ksIamdokh lrkq ,nk NdKavhla fodaI iys;

úfï iïNdú;dj 1] fõ' wyUq f,i f;dard.;a NdKav 10la wvx.= ksheÈhla mÍlaIdjla

i|yd f;dard .kafka kï" tys fodaI iys; NdKav 1lg jvd jeäfhka ;sîfï iïNdú;dj

my; mßÈ fidhd .; yelsh'

fuys§ wmf.a wjYH;djh jkafka fodaI iys; NdKav ixLHdj jk neúka" fodaI iys;

NdKavhla ,eîu id¾:lhla f,i w¾: olajuq'túg p = 0.01 o n = 10 o fõ. túg wjYH

iïNdú;djh

P(X >1) = 1 - [P (X = 0) + P (X = 1)] = 1 - [0.9044 + 0.0914] = 0.0042   fõ'

4' fmdhsfidaka jHdma;sh

 X kï iiïNdú úp,Hhla my; iïNdú;d jHdma;sh wkq.ukh lrhs kï X  g

fmdhsfidaka iïNdú;d jHdma;shla we;ehs lsh¨ ,efí'

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

xe
x x

x
fuys  hkq X ys uOHkHh h's  0jk

w;r  e ys w.h wdikak jYfhka 2'718 fõ'

fuu iïNdú;d Y%s;h mehl§ ld¾hd,hlg ,efnk ÿrl:k weu;=ï ixLHdjk" msgqjl

uqøKh ù we;s fodaI ixLHdj hkd§ jYfhka úúO .Kka lsÍfï l%shdoduhka .Kkdjl§

fhÈh yelsh'

WodyrK (  ksud lrk ,o NdKavhl we;s m`Mÿ ixLHdj uOHhkh 2   jk  fmdhsfidaka

jHdma;sh ms<smÈkafka kï" m`Mÿ /yklg jvd wvqfjka we;s NdKavhla ;sîfï

iïNdú;djh my; mßÈ .Kkh lrkak'

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'  by; jHdma;s we;=<;a .eg¨ úi£ug isiqka fhduq lrjkak'
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ksmqK;dj 5 :- talc m%l%uk .eg¨jl m%Yia; úi÷u kS¾Kh lrhs'

ksmqK;d uÜgu 5'1 :- talc m%l%uk wdlD;sh f.dvk.hs'

ld,Éfþo .Kk :- 10

bf.kqï m, :- 1' talc m%l%ukh meyeÈ,s lrhs'

2' ;SrK úp,H m%ldY lrhs'

3' wruqKq Y%s;h f.dvk.hs'

4' ixfrdaOk w¾: olajhs'

5' ms<s;=r m%ldY lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la

1    talc m%l%uk wdlD;sh úia;r lrkak'

talc m%l%ukh hkq"

l<ukdlrejkag ;SrK .ekSu myiq lrkq ,nk .Ks;uh m%Yia;lrk l%u Ys,amhls'

tkï fuh tla;rd ixfrdaOk hgf;a úfYaI wruqKla Wmßu fyda wju lsÍug W;aidy

lrkq l%uhls'

,S nvq ksIamdoljrfhl= tlu wuqøjH iy tlu hka;% u.ska fviala" mqgq yd fïi

ksIamdokh lrkq ,nk wjia:djla i,luq'

iSñ; myiqlï we;s neúka" fuu wdh;khg fndfyda ,S nvq ksIamdokh l< fkdyelsh'

tjeks wjia:djl§ talc m%l%ukh Ndú;fhka Wmßu ,dNhla ,efnk mßÈ tla tla Ndka

j¾.fhka tall fldmuK m%udKhla ksIamdokh l< hq;=±hs fiúh yelsh'

,dNh$     wdodhu Wmßu lsÍug" msßjeh$ld,h wju lsÍug talc m%l%ukh" ixfrdaOk

hgf;a fhdod .; yelsh'

2' talc m%l%uk wdlD;sfha ixrpl idlÉPd lrkak' ixrpl úia;r lsÍug WodyrK

fokak' tla;rd wdh;khla fïi yd mqgq ksIamdokh lr;s' tla fïihlska re 400$}

,dNhlao" tla mqgqjlska re 500$} ,dNhlao ,efí' fïihla ksIamdokfha§ f,a;a hka;%h

meh 4lao" lemqï hka;%h meh 2lao Ndú; flf¾' mqgqjla ksIamdokhg f,a;a hka;%h meh

6lao" lemqï hka;%h meh 1lao Ndú; flf¾' udihla ;=<§ f,a;a hka;%h Wmßu jYfhka

meh 120lao lemqï hka;%h Wmßu f,i meh 72lao Ndú;hg .; yelsh' ±ka .eg¨j

jkafka" ,dNh Wmßu jk mßÈ udihl§ ksmoúh hq;= mqgq yd fïi .Kk fiùuhs'

fuu .eg¨j úi£ug kï" by; lreKq .Ks;uh wdlD;shlg  hq;=hs'

    (1) talc m%l%ukh hkq .Ks;uh m%Yia;lrk l%u Ys,amhls'

tkï fuh tla;rd ixfrdaOk hgf;a úfYaI wruqKla Wmßu fyda wju lsÍug

W;aiy lrk l%uhls'

WodyrK (   ,dNh Wmßu lsÍu

    msßjeh wju lsÍu
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(2) talc m%l%uk wdlD;sfha iólrKj, my;mo WodyrK iys;j meyeÈ,s

lrkak'

* ;Srk úp,H

* wruqKq Y%s;h

* ixfrdaOk

* RK fkdjk ;;aj

úúO talc m%l%uk wdlD;s idlÉPd lrkak'

(3) WodyrK

Z ax by   wju fyda Wmßu lrkak'

(4) 1cx dy k 

             2ex fy k 

0, 0x y   hk ixfrdaOkj,g hg;aj úp,H follg jvd

jeä talc m%l%uk wdlD;s f.dvk.kak'

(5) my; wdldr idlÉPd lrkak'

(i) úi÷ula fkdue;s .eg¨

(ii) tl úi÷ula we;s .eg¨

(iii) nyq úi÷ï we;s .eg¨
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mshjr 1 ( ;SrK úp,H w¾: olajkak'

x - udihla i|yd ksIamdokh l< hq;= fïi ixLHdj

y - udihla i|yd ksIamdokh l< hq;= mqgq ixLHdj

mshjr 2 ( wruqKq Y%s;h w¾: olajkak'

túg ,dN Y%s;h Z = 400 x + 500 y  f,i ,súh yels h'

fuh wruqKq Y%s;h f,i y÷kajhs'  fuh ,dN  wjia:dj ksid ,dNh

jeä lsÍfï wruqKq fõ'  tu ksid th" jeä;u Z = 400 x + 500 y
f,i ,súh yels h'

mshjr 3 ( ixfrdaOk w¾: olajkak'

lemqï  hka;%h  iy lathe  hka;%h  i|yd wjYH  uq`M hka;% ld,h

4x + 6y iy 2x + 1 u.ska ±lafõ'  mj;sk Wmßu hka;% m%udKh wkqj

uilg wjYH meh .Kk 120la iy 72 fõ'  fï i|yd jQ .Ks;uh

m%ldYk my; mßÈ fõ'

4 6 120x y 

2 72x y 

mshjr 4 ( ks¾RK ixfrdaOk w¾: olajkak'

´kE u talc m%l%uK i|yd mj;sk ;j;a ixfrdaOkhla" ks¾RK

ixfrdaOk f,i y÷kajkq ,efí' mqgq iy fïi .Kk RK w.hla

úh fkdyels ksid" 0x    iy 0y  fõ'  túg iïmQ¾K wdlD;sh

my; mßÈ fõ'  Wmßu  Z = 400 x + 500 y

Wmßu lsÍu wruqKq Y%s;h

ixfrdaOk wkqj"

4 6 120x y 

                                                                                                                                                                                                                                                                2 72x y 

ks¾RK ixfrdaOk

0x   iy 0y 

ixfrdaOk  ,  ” fyda =   wdldrfha úh  yels h'
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ksmqK;dj 5 : talc m%l%uk .eg¨j, úi÷ï m%ia;dßlj kS¾Kh lrhs'

ksmqK;d uÜgu 5'2 :- talc m%l%uk .eg¨j, úi÷ï m%ia;dßlj kS¾Kh lrhs'

ld,Éfþo .Kk :- 15

bf.kqï m, :-  YlH;d ^úh yels& yd wYlH;d ^úh fkdyels& úi÷ï

m%foaY y÷kd.kshs

 WmßulrK wdlD;shl yd wjulrK wdlD;shl úi÷ï

fidhhs

 .eg¨j, úh fkdyels úi÷ï ;ks úi÷ï iy nyq úi÷ï

,nd .kS

 talc m%l%uK we;=<;a .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1. m%ia;dßl l%uh úia;r lrkak'

;SrK úp,H folla iys; talc m%l%uk wdlD;s úi£fï m%ia;dßl l%uh

úia;r lrkak'

m%ia;dßl l%uh fhdod.kakd wdldrh meyeÈ,s lrkak'

2. úh yels m%foaY fidhk wdldrh meyeÈ,s lrkak'

iqÿiq WodyrK Ndú; lrñka ldáishdkq LKavxl ;,h ixfrdaOk úoyd

olajk wldrh meyeÈ,s lrkak'

úhyels m%foaY y÷kd.kakd whqre meyeÈ,s lrkak'  tfia u fuu j¾.M,h

wod, ixfrdaOk ^wiudk;d& ;Dma; úh hq;=hs'

tfiau fuu m%foaY m<uq jD;a; mdolh ;=, ;sìh hq;=hs'  ulaksido

ixfrdaOk RK fkdjk ;;aj ksid h'

tkï 0x   iy 0y   fõ'

fmdÿ m%foaY y÷kd.; fkdyels kï" th úh fkdyels m%foaY f,i y÷kajhs'

ksoiqka f,i my; ixfrdaOk i,lkak'

3

5

x

x




fuu wjia:dfõ§ fmdÿ m%foaYh ixfrdaOk folu ;Dma; l< hq;= jqj o

tjeks m%foaYhla y÷kd.; fkdyels nj meyeÈ,s h"  fujeks wjia:dj,§

.eg¨j i|yd úi÷ula fiúh fkdyels w;r tfia fkdfõ kï ixfrdaOk

;jÿrg;a ixj¾Okh l, hq;=fõ'

3. talc m%l%uk .eg¨jl úi÷u fidhk wdldrh meyeÈ,s lrkak'

 úi÷u úh yelskï" wruqK Y%s;fhys Wmßu ̂wju& w.h úh yels m%foaYfhys

fl,jr ,laIj, tall LKavxl u.ska ,ndfohs'

fl,jr ,laIH ^fþok ,laIH& fidhd.kakd wdldrh meyeÈ,s lsÍu;a

wruqKq Y%s;h i|yd fl,jr ,laIHj, x  yd y  w.hka i|yd wdfoaY lrk

wdldrh;a jeäu w.h iys; fl,jr ,laIHh y÷kd.ekSu;a Wmßu w.h

iys; WmßulrK wdlD;s i|yd fl,jr ,laIH y÷kd.ekSu;a wjulrK

wdlD;s i|yd wvqu w.h iys; fl,jr ,laIHh i|yd wjYH fõ'
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3. iu ,dN f¾Ldj" iu úhoï f¾Ldj o úia;r lrkak'

úi÷u x yd y wdldrfhka ,nd .kak'

bkamiqj uq,a .eg`Mfõ iajNdjfhka úi÷u újrKh lrk wdldrh úia;r

lsÍu wjYHfõ'

igyk ( isïmaf,laia l%uh u.ska" úp,H ´kEu .Kkla i|yd wdlD;sh

úi¢h yels bh úia;r lrkak' mß.Kl ÈhqKqj weiqßka" fuu úi£fï

l%u ;j ;j;a ir, ù we;'  ´kEu talc m%l%uk .eg`Mjla úi£ug  Ms-
excel ys we;s .eg¨ úi§fï l%ufõoh idlÉPd l< hq;= ke;'  fuys

wruqK úp,H follg jvd jeä .eg¨ úi£u i|yd fjk;a l%ufõo we;s

njg isiqka ±kqj;a lsÍuhs'
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ksmqK;dj 8 : .eg¨ úi£fï .Ks;uh wdlD;shla f,i ksYapdhl

yiqrejhs'

ksmqK;d uÜgu 8'1 : .Kh fol yd ;=k jk ksYapdhlj, .=K újrKh lrhs''

ld,fþo  .Kk : 04

ksmqK;d uÜgu 8'1 : 1' ksYapdhl ks¾Kh lrhs

2' ksYapdhl w.h fidhhs

3' ksYapdhl .=K m%ldY  lrhs

4' ksYapdhl yd tys .=K we;=<;a .eg`M lrhs

bf.kqï m, : 1'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1. • 2x2 yd 3x3 wdldrfha ksYapdhl m%ldY lrkak'

2x2 ksYapdhlhl m%idrKh

 
1 1

2 2

a b

a b
   kï túg

1 2 2 1a b a b   ,

fuys  1 2 1 2, , ,a a b b  ;d;aúl ixLHdfõ

• 3 x 3 ksYapdhlhl m%idrKh

 

1 1 1

2 2 2

3 2 3

a b c

a b c

a b c

 
f,i .ksuq túg

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
   

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

    



fuys  1 2 3 1 2 3, 1 2 3, , , , , , ,a a a b b b c c c  ;d;aúl ixLHdfõ'

igyk (  wmg ksYapdhlhla fma,shla Èf.a fyda ;Srejla Èf.a m%idrKh l<

       yel' flfia jqj;a tlu m%;sM,h ,efí'

2' WodyrK u`.ska ksYapdhl fiùug" isiqkag u`. fmkajkak'
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3. 2 x 2 yd 3 x 3 ksYapdhl i|yd my; ,laIK idlÉPd lrkak'

    • 1 ys fma,s ^;Sre& folla w;=re udre lsÍfuka 2  ,nd .kafka

kï túg  2 1  

    • ksYapdhlhl fma,s ^;Sre& folla iudk jkafka kï túg

ksYapdhlh Y=kH fõ'

    • ´kEu fma,shl ^;Srejl& .=Kdldrhla fjk;a fma,shlg

^;Srejlg& tl;= l< úg ksYapdhlfha w.h fjkia fkdù mj;S'

    • ksYapdhlhl ( ) tl fma,shla ̂ ;Srejla&  wÈYhlshka .=K l,

úg .=K l, ksYapdhlfha w.h    g iudk fõ'

    • ksYapdhlhl fma,shl ^;Srejl& ish¨u wjhj Y=kH fõ kï

ksYapdhlfha w.h Y=kH fõ'

    •

1 1 1 1

2 2 2 2

3 3 3 3

x y a b

x y a b

x y a b



  


  f,i .ksuq'

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

   

túg 1 2    
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ksmqK;d uÜg 8.2 : úp,H folla fyda ;=kla iys; iólrK úi|hs'

ksmqK;d uÜguld,Éfþo .Kk  : 06

bf.kqï m, : : 1. iu.dó iólrK hq.,hl úi÷ï ms<sn| idlÉPd lrhs'

2. kHdi Ndú;fhka iu.dó iólrK úi|hs'

3. kHdi .=Ks;h yd iïnkaO .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :; :

1.  Let 1 1 1a x b y c 

2 2 2a x b y c  .

AX = C wdldrhg" iu.dó iólrK ,sùfuka

1 1

2 2

A ,  X
a b x

a b y

   
    

  
 iy 1

2

C
c

c

 
  
 

 .

1A  mj;S kï"

1 1A (AX)  A C 

 1 1A A X  A C 

1X  A C

my; lreKq úia;r lrkak'

   wkkH úi÷ula

 wmßñ; úi÷ï

  úi÷ï ke;

2. kHdi Ndú;fhka iu.dó iólrK úi£ug isiqka fhduq lrkak'

3. kHdi .=Ks;h wdY%sl .eg¨ úi£u i|yd isiqka fhduq lrkak'

(i)

(ii)
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ksmqK;dj 9 : kHdi ùch yiqrejhs'

ksmqK;d uÜgu 9'1 :- kHdi ùch úia;r lrhs'

ld,Éfþo .Kk :- 08

bf.kqï m, :- 1' kHdi y÷kajhs'

2' kHdihl fma,sh" ;Srh  yd .Kh ,shhs'

3' ;sr kHdihl" fma,s kHdihl ,shhs'

4' kHdi tl;= lsÍug yd .=K lsÍug wjYH;dj úia;r

lrhs'

5' ixjD; .=Kh m%ldY lrhs'

6' wdl,khg kHdifoaY kHdh yd ix>gl khdi fhdod

.kshs'

7' kHdihla" wÈYhlska .=K lrhs'

8' wdl,kh hgf;a wÈY .Ks;h i|yd ú>gk kHdi

fhdod .kshs'

9' kHdi wdl,kh we;=<;a .eg`M úi|hs

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :-

1. kHdihla hkq ixLHdj, RcqfldaKdi% mo je,ls kHdihla  A,B,C,.....
wlaIr u.ska olajuq'

2. A kHdihg fma,s m  yd n  ;Sre we;s w;r A kHdifha ;ru ^.Kh& m n

fõ'   A , ( )ija m n  f,i ,súh yel'

kHdihl wjhj:

ija  hkq A  kHdifha i jk fma,sfha j  jk ;Srefõ wjhjhhs'

3. fma,s kHdi:
tl fma,shla muKla we;s kHdihlg fma,s kHdihla fyda fma,s ffoYslhla

hhs lshkq ,efí'

;Sre kHdi:
tlu tl ;Srejla we;s kHdihla" ;Sre kHdihla fyda ;Sr ffoYslhla hhs

lshkq  ,efna'

Y=kH kHdi:
ish¨u wjhj Y=kH jk kHdihla Y=kH kHdihla hhs lshkq ,efí'

11 12 1

21 22 2

1 2

. . .

. . .

. . . . . .

. . . . . .

. . . . . .

. . .

n

n

m m mn

a a a

a a a

A

a a a

 
 
 
 

  
 
 
  
 

Let
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4.   • A yd B hkq tlu .Kfha kHdi folla hhs .ksuq'

( ) , ( )ij m n ij m nA a B b  

 ija = ijb  kï ish¨ ,i j i|yd

túg A B

  • kHdi folla tl;= lsÍug wjYH;dj m%ldY lrkak'

kHdi tlu .Kfha úh hq;= h'  túg wkqrEm wjhj tl;= l< yels h'

túg wkqrEm wjhj tl;= l< yels h'

 ( ) , ( )ij m n ij m nA a B b     i,lkak'

túg ( ) ( )ij m n ij m nA B a b   

( )ij ij m na  

5.     tl;= lsrSu i|yd ixjrK kHdh meyeos,s lr m%ldY lrhs'

6. igyk

(i) tl;=j ixjD;fõ'

(ii) tl;=j kHdfoaYfõ'

   A B B A  
tl;=j ix>gkfõ'

( ) ( )A B C A B C    

7.      kHdi i|yd wosY .=Ks;h meyeos,s lrhs'

 ( )ijA a m n   yd   hhs .ksuq

( )ij m nA a   .ish¨  .i j  i|yd

 1    úg

( 1)A A    g A   kHdifha RK kHdih hhs lshkq ,efí'

,A B  tlu .Kfha kHdi folla f,i .ksuq'

túg, ( 1) .A B A B   

8.      kHdi wdl,kh iy kHdij, .=K wdY%s; .eg¨ úi£ug isiqka fhduq

lrkak'
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ksmqK;d uÜgu 9'2 :- iup;=ri% kHdihl ,laIK úu¾Ykh lrhs'

ld,Éfþo .Kk :- 12

bf.kqï m, :- 1' iup;=ri% kHdihla ±hs w¾: ±laùu weiqßka mÍlaId

lr n,hs'

2' kHdi folla .=K l, yelso keoao hk j. mÍlaId

lrhs'

3' ´kEu kHdi folla i|yd .AB BA o hkak mÍlaId

lrhs'

4' tall kHdi yd úl¾K kHdi w¾: olajhs'

5' fmr`Mï kHdihl w¾: olajhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :-

(1) m n  .Kh we;s A   kHdihla  m n  úg .kh n  jk iup;=ri%

kHdihla fõ hhs w¾: olajuq'

A hkq .Kh n  jk iup;=ri% kHdihla hhs .ksuq'

11 12 13 1

21 22 23 2

31 32 33 3

1 2

. . .

. . .

. . .

. . .

n

n

n

n n nn

a a a a

a a a a

A a a a a

a a a

 
 
 
 

  
 
 
 
 

11 22 33( , , ,.. )nna a a a   m%Odk úl¾Kh fõ'

         2. ( )ijA a m p   yd ( )ijB b p n   hhs .ksuq'

 ,p q  úg  AB .=Ks;h w¾: ±lafõ'

A ( )ija m p   yd  B ( )ijb p n   kï

túg  AB 
1

( ( )
p

ik kj
k m n

a b
 

 
.Kkh  m n fõ'

3.  (i)    AB w¾: ±lajqko  BA  w¾: ±elajSu w;HjYH fkdfõ'

(ii)  idudkHfhka .AB BA
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4. n  jk .Kfha  iup;=ri% kHdihla"

1ija    ;  i j  kï

       = 0    ;   i j  kï

wjYH;d iïmQ¾K lrkafka kï" th tall kHdihla f,i y÷kajk w;r

nI  u.ska ixfla;j;a flf¾'

• i j  jk iEu wjia:djl u 0ija   jkafka kï"  tu iup;=ri% kHdih"

úl¾K kHdihla f,i y÷kajkq ,efí'

• ish`M i,s j i|yd 0ija   jkafka kï" tu iup;=ri% kHdih Y+kH kHdihla

f,i  y÷kajkq ,efí'

A,B yd C tlu .Kfha iup;=ri% kHdi i|yd

A(BC)  = (AB) C ^.=Kk hgf;a ix>gk&

A(B+C) = AB +AC ^ú>gk&

(B+C)A = BA +CA  ̂ ú>gk&

A + 0 = A = 0 + A [0- iup;=ri% kHdihls]

A x I = A = I x A  ( I- talk kHdih)

   5. A hkq  m x n  .kfha kHdihla f,i .ksuq'

( )ij mxnA a

 Ays fmr`Mu  AT u.ska olajk w;r

( )T
ij nxmA b

fuys ij jib a  ish¨ , .i j  i|yd f,i w¾: olajhs'

kHdihl fmr`Mfï .=K

(A + B)T  = AT  +  BT

(KA)T  =  K.AT  ,  k

(AT)T  = A

(AB)T = BT.AT
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f;jk jdrh
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.Ks;h - I

ksmqK;dj 9 : Ok ksÅ, o¾Yl i|yd oaúmo m%idrKh .fõIKh lrhs’

ksmqK;d uÜgu   9'1 : oaúmo m%idrKfha uQ,sl .=K úia;r lrhs'

ld,Éfþo .Kk : 08

bf.kqï m, : 1'  n
rc  wxlkh w¾: olajhs'

2' oaúmo m%idrKh u.ska ( )na b   m%idrKh lrhs'

3'  ( )na b  m%idrKfha idOdrK moh ,shhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1.
!

( )! !
n

r

n
c

n r r




2. Ok ksÅ, o¾Ylhla i|yd oaúmo m%fïfha m%ldY lrkak'

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



 fuys  
!

( )! !
n

r

n
c

n r r


 (0 )r n 

m%idrKfha

 1 2 3, , , ....n n n n
nC C C C   mo oaúmo ix.=Kl f,i y÷kajhs'

 1 2
0 1 2 ........n n n n n n n

nC a C a C a C      hkq m%idrKfha mohs'

 m%idrKfha we;s mo .Kk 1n  fõ'

 oaúmo m%ldYk m%idrKh lsÍug isiqka fhduq lrkak'

3. ( )na b oaúmo m%idrKfha idOdrK moh 1rT   kï

1
n n r r

r rT C a b
  , 1 1

1
n a r r

r rT C a b  


fuys b ys o¾Ylh wdfrdayk l%uhg we;s nj ksÍlaIKh lrhs'

 oaúmo m%idrKh yd ne÷Kq .eg¨ úi£u isiqka fhduq lrhs'

ludfrdams; n w¾: olajhs'



52

ksmqK;d uÜgu 9'2 : oaúmo m%fïh Ndú;fha fhdojhs'

ld,Éfþo .Kk : 08

bf.kqï m, : 1' oaúmo m%fïh Ndú;fhka (1 )nx m%idrKh lrhs'

2'  (1 )nx  m%idrKh idOdrK moh ,shhs'

3' oaúmo m%fïh yd ne÷Kq .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1.  (1 )nx   ys m%idrKh

2 3
1 2 3(1 ) ....n n n n n n n

o nx C C x C x C x C x        f,i isiqkag myod

fokak'

             
0

n
n r

r
r

C x


 fuys  !

!( )!
n

r
n

C
r n r




      (0 )r n 

0 1 2 3, , , ,.......n n n n n
nC C C C C   hkq oaúmo ix.=Kl fõ'

2. idOdrK moh jk 1rT 

1
n r

r rT C x   iy 1
1

n r
r rT C x 

   .; yels nj isiqkag myod fokak'

3. oaúmo m%idrKh yd ne÷Kq .eg¨ úi¢ug isiqkaj fhduq lrkak'
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ksmqK;dj 10 : wmßñ; fY%aKshl ftlHh fidhhs'

ksmqK;d uÜgu 10'1 : mßñ; fY%aKs iy tajdfha ,laIK úia;r lrhs'

ld,Éfþo .Kk : 08

bf.kqï m, : 1' iudka;r fY%aKshl iy .=fKda;a;r fY%aKsh ftlHh

fidhhs'

2' iudka;r fY%aKshl iy .=fKda;a;r fY%aKshl idOdrK

moh fidhhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1. iudka;r fY%aKs w¾: olajhs'

lsishï fY%aKshl m<uq mohg miq ,efnk iEu mohlu fmr moh iy miq

moh w;r fjki ksh;hla kï tu fY%aKsh iudka;r fY%aKshla fõ'

 idOdrK moh jk  rT

fuys a  hkq m<uq moh h d kq fmÿ wka;rh o fõ

mo n .Kk ftlHh ( 1)rT a r d  

 mo n  .Kk ftlHh

[2 ( 1) ] [ ]
2 2n

n n
S a n d a l    

fuys  l  hkq fY%aKsfha n jk mohhs

2. .=fKda;a;r fY%aKshl w¾: ±laùu

hï fY%aKshl m<uq mofhka miq ,efnk iEu moj,u fmr moh miq

mohg olajk wkqmd;h ksh; kï tu fY%aKsh .=fKda;a;r fY%aKshla fõ'

 idOdrK moh

1p
pT ar   nj fmkajkak' fuys a  hkq m<uq moh o  r  hkq fmdÿ

wkqmd;ho fõ'

 mo n  .Kk tl;=j nS  fmkajd fokak' by; iólrKh Ndú;h

(1 )
;

1

n

n
a r

S
r





   úg 1r 

( 1)

( 1)

na r

r




      úg 1r 

   
1n

n

a
Lt S

r



   úg   1r 

 fY%aKs yd ne÷Kq .eg¨ úi£ug isiqka fhduq lrkak'

.
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ksmqK;d uÜgu  10'2 : iudka;r fY%aKs yd .=fKda;a;r fY%aKs wdY%s; .eg¨ úi|hs'

ld,Éfþo .Kk : 08

bf.kqï m : 1' fY%aKs    wxlkfhka ,shd tys ftlHh fidhhs'

2' is.aud wxlkfhka ,shd we;s iudka;r fY%aKs iy .=fKd;a;r

fY%aKsh Ndú;h

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1. fY%aKshl idOdrK moh Ur f,i m%ldY lr mo n  ys tl;=j 
1

n

r
r

U

  f,i

,shhs'

m%ldY lrhs'

(i)
1 1 1

( )
n n n

r r r r
r r r

u V u V
  

    

(ii)
1 1

n n

r r
r r

kU k U
 

  fuys k  ksh;hla fõ'

 
1 1 1

n n

r r r r
r r r

U V U V
  

   
    
   

    m%ldY lrkak'

2. iudka;r fY%aKs iy .=fKd;a;r fY%aKs iïnkaO .eg¨ úi¢ug isiqka

fhduq lrkak'
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ksmqK;d uÜgu   10'3 : uQ,sl fY%aKsj, tl;=j fidhhs'

ld,Éfþo .Kk : 10

bf.kqï m, : 1' .Ks; wNHq.; Ndú;fhka  
2 3

1 1 1

, , ,
n n n

r r r

r r r
  
    ys w.hka

i|yd iq;% idOkh lr Ndú; lrhs'

2' fY%aKshl tl;=j fiùug by; iq;% fhdod .kshs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1.
2 3

1 1 1

, ,
n n n

r r r

r r r
  
    ks¾kh lrkak'

.Ks; wNsHqyk uq,O¾uh u`.ska fjka lrkak' my; m%;sM, idOkh

lsÍug isiqka fhduq lrkak'

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. by; m%;sM,  iïnkaê; fY%aKs .eg¨ úi£ug isiqka fhduq lrkak'

3. wka;¾ l%uh u`.ska fY%aKshl fftlHh fiùu isiqkg úia;r lrkak'

4' fYa%Kshl wNsidÍ;dj ks¾Kh lsÍug isiqka fhduq lrjkak'
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.Ks;h - II

ksmqK;dj 4 : wyUq ixisoaê .Ks;dkql+,j úYaf,aIKh lrhs'

ksmqK;d uÜgu  4'11 : kHdhd;aul wdo¾Y Ndú;fhka iïNdú;dj .Kkh lr

úfYaIs; ikak;sl iïNdú;d jHm;a;sj, >k;aj Y%s; újrkh

lrhs'

ld,Éfþo .Kk : 15

bf.kqï m, : 1' taldldr jHdma;sh úia;r lrhs'

2' m%u; jHdma;sh úia;r lrhs'

3' iïu; m%u; jHdma;sh úia;r lrhs'

4' by; jHdma;s wdY%s; .eg¨ úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1.  X hkq ikak;sl iiïNdù úp,Hhla iy w.hka  a iy  b w;r we;úg

tys iïNdú;d .K;aj Y%s;h taldldrj jHdma;j we;'

a x b   mrdifha§ fuu jHdma;sh taldldrh jHdma;sh jk úg

fuu jHdmD;sh" taldldr jHdma;shla f,i i,lk w;r  th ( , )a bX U
u`.ska ±lafõ' fuys  a, b hkq jHdma;sfha mrdñ;Ska fõ'

iïNdú;d >k;aj Y%s;h  
1

( )
( )

f x
b a


   fõ'

RcqfldaKdi%dldr fldgi ;=< uq`M j¾.M,h

1
( )

( )

1

b a
b a

  




0 a b

1

b a


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2. X hkq ika;;sl iiïNdù úp,Hhla kï

X hkq uOHkHh   iy iïu; wm.ukh  2  jk m%udk jHdma;shla úg

tys iïNdú;d .K;aj Y%s;h

2

2

( )

21
( ) ,

2

x

f x e x




 

 

    

2( , )X N   ,      - uOHhkH 2  - úp,;djh

m%udk jHdma;sh jl%hla u.ska ksrEmKh l< yels w;r tu jl%h m%udK

jHdma;s jl% f,i ye¢kafõ'

fuf,i fmkaùu ms<sjk

m%udK jHdma;s jl%hl my; ,laIK we;'

* th .kagdrhl yevh .ks

* th uOHkHh  ( ).  jgd iuñ;sl fõ

*  th   isg     olajd me;sf¾

* ( )f x  ys Wmßu w.h 
1

2 

*  jl%fhka jg jQ uq`M j¾.M,h tall 1 fõ

If  2, ,X N  



1

2 
kï
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* wdikak f,i jHdma;sfha  95% u uOHkHfha isg iïu; wm.ukh

folla ÿßka msysghs'

* wdikak f,i jHdma;sfha  99.75%  uOHkhfha isg iïu; wm.uk

;=kla ÿßka msysghs'

a  iy b  w;r we;s X w.hl iïNdú;djh ( )P a x b    m%uk jHdma;sh

hgf;a jl%fh a  iy b  w;r  j¾.M,h f,i ,shkq ,efí'

th my; jl%j,ska tlla úh yel

           3. X hkq uOHhkh   hk iïu; wm.ukh     jk m%udk jHdma;shla kï

2( , ).X N  
uOHhkh  0 iy iïu; wm.ukh 1 jk úg X iïu; lr fõ'

x
Z





   w¾: olajhs'

0

x
Z

Z









2
2

2

2 1

X
Z

Z










(0,1)Z N 

 Z ys iïu; .k;aj Y%s;h 
21

2
1

( )
2

Z
Z e




fuu jHdma;sh iïu; m%u; jHdma;shla f,i y÷kajkq ,efí'

a b a b a b
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Eg. : (40,9)X N   hehs is;uq

40

9
40

3
0

X
Z

X
Z

Z









 w¾: olajhs'

2
2

2

2

3

1

Z
Z

Z









(0,1)Z N 

'

         4.  w.hka folla w;r j¾.M,h fiùug isiqka fhduq lrkak'

 jHdma;s yd ne÷Kq .eg¨ úi£ug isiqka fhduq lrkak'

0 
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ksmqK;dj 7 : cd, Ndú;fhka jHdma;s úYaf,aIKh lrhs'

ksmqK;d uÜgu  7'1 : cd, úia;r lrhs'

ld,Éfþo .Kk : 10

bf.kqï m, : 1' cd, w¾: olajhs hk .eg¨ úi£ug Ndú; lrhs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1. cd,hla hkak meyeÈ,s lrhs iy cd,hl ixrpl y÷kd .kshs.

cd, :

fndfyda jHdmdßl .eg¨ ^iuyr úfYaI f¾Åh m%udK wdlD;s wvx.=&

úi£ug cd, fhdod .; yel' cd,hla hkq .eg¨j rEmuh bÈßm;a lsÍuls'

tys Ys¾I yd m: wvx.= fõ' Ys¾I u.ska idudkHfhka k.r ykaÈ fyda

jHdmD;sh wdrïNh iy wka;h ksrEmKh lrhs' m: ^w;=& u.ska Ys¾I

iïnkaO lreK w;r iudkHfhka f¾Ld u.ska ksrEmKh lrhs' fndfyda

ÿrg f¾Ld u.ska wÈfhys ud¾. j;=r k, .x.d  jHdmD;shl l%shd ̂ jHdmD;s

l,ukdlrKh& ksrEmKh lrhs'

cd, i|yd ir, WodyrK:

Ys¾I m: .e,Sï

k.r ud¾. jdyk

ÿrl:k uOHia:dk ÿrl:k /yeka ÿrl:k weu;=u

j;=r ngj, hkaê j;=r ng c,h

cd, i|yd WodyrK   :
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ÈYdkq.; fkdjQ f¾Ld u.ska Ys¾I w;r .e,Sï iy p,khka fomigu

isÿúh yel'

i j

ÈYdkq.; f¾Ld u.ska .e,Sï iy p,khka tla ÈYdjg muKla isÿfõ'

WodyrK .x.d iy tla ÈYdjlg fhduq l< mdrj,a

j i

2. cd, Ys,amsh l%u woyi iy cd, ;dlaIKfha Ndú;h idlÉPd lrhs'

cd, ;dlaIKh:

cd, Ys,amsh l%u úúO .eg¨ úi§u i|yd fhdod .; yel' iuyr .eg¨ fláfhka

my; idlpPd lrhs'

i. m%jdyk .eg¨

ksIamdok ksIamdokh l< ia:dkfha isg fnod .kakd ia:dkj, m%jdykh

lsÍfï§ úhoï wvq lr.ekSu i|yd fhdod .kshs'

ii. kefjka kejg udre lsÍfï .eg¨

fuh m%jdyk .eg¨j, úfYaI wjia:djla jk w;r w;r ueÈ m%Njhla

yryd wdydr fyda øjH m%jdykh

iii. fláu mrdhk .i

fuu Ys,amSh l%uh u.ska wjYH m%foaYj,g Wmßu c,h m%jdykh yd

iïnkaO .eg¨ úi£u ;jo fuu l%uh ÿrl:k cd, iïnkaO .eg¨

úi£ug fhdod .; yel'

iv. flá .uka m: yd ne÷Kq .eg¨

fláu .uka u. yd ne÷Kq .eg¨ o b;d jeo.;a cd, .eg¨jla fõ' fuys§

lsishï wka; folla w;r fláu ÿr fiùu isÿ lrhs' kv;a;= yd

m%;sixúOdk lghq;= wju jk mßÈ WmlrK ksis mßÈ ;eîug wjYH

ld,h fiùu

v. Wmßu .e,Sï

fuu cd, Ys,amSh l%uh u.ska lsishï ld,h§ c,h yryd .uka l< yels

Wmßu Odß;dj ks¾kh lrkq ,nhs' WodyrK f,i hd, jeks wNh N+ñhl
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we;=¨ l< yels Wmßu ðma r: .Kk ks¾kh lsÍu jeks .eg¨ i|yd

fhdod .; yelsh'

vi. jHdmD;s l<ukdlrKh

úfYaI cd, Ys,amSh l%uhla jYfhka jHdmD;shl ie,eiau ld, igyk

iy md,kh lsÍu i|yd fhdod .kshs' fuu mßir idOl ixlS¾K jk úg

fuu l%uh b;d m%fhdackj;a fõ' fuu l%uh u.ska M,odhS l<ukdlrKhla

iy jHdmD;sh ksu lsÍug .;jk ld,h ksjerÈj ks¾Kh l< yel'

lsishï jHdmD;sh tla tla wjia:dj, we;s ixlS¾K wjia:d y÷kd .ekSu

i|yd tall ld, wka;¾j,§ ksjerÈ ;srK .ekSu i|yd úYaf,aIKh

lsÍu i|yd o we;s iïm;a Wmßu jYfhka m%fhdackhg .ekSu i|yd;a

ksjerÈ l<ukdlrKh iy md,khg;a fuu Ys,amSh l%uh fhdod .;

yelsh'

igyk(   mrdhk .eg¨ Wmßu .,d hk m: wvx.= .eg¨ jHdmD;s l<ukdlrKh

7'2 hgf;a jeäÿrg;a idlÉPd flf¾'
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ksmqK;d uÜgu  7'2 : cd, Ndú;fhka .eg¨ úi|hs'

ld,Éfþo .Kk : 15

bf.kqï M, : 1' mrdhk rela y÷kajd fohs'

2' Wmßu .e,Sï úia;r lrhs'

3' jHdmD;s l<uKdlrkh iy wjê m; wdY%s; .eg¨

úi|hs'

bf.kqï-b.ekaùï l%shdj,sh i|yd w;aje,la :

1. mrdhk rela .eg¨ y÷kajd fohs'

mrdhk rela iïnkaO .eg¨ 7'1 fldgfia§ y÷kajd fok ,§'  fuu

fldgfia WodyrKhla u`.ska .eg¨j úi|k wdldrh ms<sn| úia;r lrhs'

úYd, k.rhl ck;djf.a myiqj i|yd j;=r imhk c,k, jHdmD;shla

iE§ug woyia lr we;'  fuu jevigykg wkqj úYd, gexls y;la

k.rfha úúO ia:dkj, ie§ug n,dfmdfrd;a;= fõ'   fuu gexls iïnkaO

lrñka ng k, t<Sug" j;=r .nvd lsÍug wfmalaId flfrk

ie<iqïlrejkag wvqku ngk, fhdodf.k fuu gexls iïnkaO lsÍug

wjYH fõ '  tla tla gexls w;r ÿr lsf,da óg¾j,ska f¾Ld  È.ska

ksrEmKh lrhs'

           

my; l%u fþoh Ndú;d lrñka .eg¨j úi|k wdldrh meyeo,s lrkak'

1. ´kEu ikaêhl wyUq f,i f;dardf.k <`.u ikaêh iu`. iïnkaO

lrkak'

2' iïnkaê; ikaêhg wdh;a; wfkl=;a ikaê y÷kd.kak' tu ikaêh

iïnkaO lrkak' ishÆ u ikaê iïnkaO jk f,i fuu mshjr wkq.ukh

lrkak'
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2' Wmßu .e,Sï .eg¨ úia;r lrhs

by; § fuu .eg¨ j¾. ms<sn| bÈßm;a lrk ,§' tu fldgfia § úi÷ï

l%ufõoh WodyrKhla u`.ska my; bÈßm;a lr we;s mßÈ úia;r lrkq

,efí'

ckm%sh i;aj WoHdkhla k.rhl tla fl<jrl msysgd we;' i;aj

WoHdkhg tk jdyk k.rhg we;=¨ úh hq;af;a .`.la yryd jeà we;s

md,ula u;ska fõ' my; rEm igyk u`.ska ÈYdjlg tla Èkl § .uka

l< yels Wmßu jdyk Odß;dj ^1000 ;;amr & ksrEmKh lrhs' iuyr

mdrj,aj, tla w;lg muKla Èj hhs' k.r ks¾udKlrejka mdrj,a

cd,h yryd i;aj WoHdkhg meñKsh yels Wmßu jdyk ixLHdj ±k

.ekSug wjYH j we;'

4' m%Yak úi÷u y÷kd.kakd f;la m<uq mshjf¾ isg ;=kajk mshjr olajd

kej; kej; isÿ lrkak'

3' jHdmD;s ie,iqïlrKh yd wjêm: iïnkaO .eg¨ úi£u

jHdmD;sfha w¾: ±laùu úia;r lrkak' jHdmD;shl ie,iqï lsÍu" ie<iqï

ks¾udKh lsÍu iy l%shdfõ fh§fï hk lreKq wNsu;d¾: iïmQ¾K lr

.ekSug wka;¾.; fõ'   jHdmD;s i|yd WodyrK lsysmhla  idlÉPd

lrkak'  Wod(  ksjila iE§u" mdi,l ksjdidka;r l%Svd W;aijhla

ixúOdkh lsÍu" uDÿldx. ixj¾Okh

ksjila ;ekSu hk jHdmD;shla isiqka iu`. idlÉPd lsÍfï § ixl,amSh

wruqKq ^l%shdldrlï& meyeÈ,s lrkak'  fujeks mqfrda.dó l%shdldrlï

y÷kd.kak'  tkï m%:ufhka ksu l< hq;= l%shdldrlï fudkjd±hs

y÷kd.kak'  tkï ksjil ì;a;s ne§ug m%:ufhka úkfia w;a;sldru

oud ksul< hq;= h'

cd, Ndú;fhka jHdmD;shla bÈßm;alrk wdldrh úia;r lrkak'   fï

i|yd l%u folla fhdod .kS' l%shdldrlï
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mdi,a mdol ;lafiarej
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mdi, mokï lr.;a ;lafiarelrKh - ye¢kaùu

bf.kqu- b.ekaùu iy we.hSu wOHdmk ls%hdj,sfha jeo.;a ixrpl ;=kla nj;a bf.kqfuys

iy b.ekaùfuys  m%.;sh oek.ekSu msKsi we.hSu fhdod .;hq;= nj;a iEu .=rejrhl= úiska

u o; hq;= meyeÈ,s lreKls' tajd wfkdkH n,mEfuka  hq;= j ls%hd lrk nj;a tfia u

tlsfkflys  ixj¾Okh flfrys tu ixrpl n,mdk nj;a .=rejre oks;s' ika;;sl

^ksrka;rfhka isÿjk& we.hSï uQ,O¾u wkqj we.hSu isÿúh hq;af;a bf.kSu yd b.ekaùu

flfrk w;r;=r §h' fuh bf.kqï- b.ekaùï ls%hdj,sh wrïNfha § fyda ueo § fyda w. §

fyda hk ´kEu wjia:djl § isÿúh yels nj f;areï .ekSu .=rejrhl=g wjYH h' tf,i

;u isiqkaf.a bf.kqï m%.;sh we.hSug wfmalaId lrk .=rejrhl= bf.kqu b.ekaùu iy

we.hsu ms<sn| ixúOdkd;aul ie,eiaula fhdod.; hq;=fjhs'

mdi, mokï lr.;a we.hSï jevms<sfj< yqÿ úNd. l%uhla fyda mÍlaIK meje;aùula fyda

fkdfõ' th y\qkajkq ,nkafka isiqkaf.a bf.kSu;a" .=rejrekaf.a b.ekaùu;a jeä ÈhqKq

lsÍu i|yd fhdod.kq ,nk ueÈy;a ùula  jYfhks' fuh isiqkag ióm j isáñka Tjqkaf.a

m%n,;d iy ÿn,;d y÷kdf.k tajdg ms<shï fhdoñka isiqkaf.a Wmßu j¾Okh <.d lr

.ekSug fhdod.; yels jevms<sfj,ls'

bf.kqï - b.ekaùï ls%hdldrlï ;=<ska wkdjrK ls%hdj,shlg isiqka fhduq flfrk w;r"

.=rejrhd isiqka w;r .ejfiñka Tjqka bgqlrk ld¾h ksÍlaIKh lrñka ud¾f.damfoaYl;ajh

imhñka lghq;= lsßu mdi,a mokï lr.;a  we.hSï jevms<sfj< ls%hd;aul lsÍfï §

wfmalaId flf¾' fuys § YsIHhd ksr;=re j we.hSug ,laúh hq;= w;r" YsIH yelshd ixj¾Okh

wfmalaIs; wkaoñka isÿjkafka  oehs .=rejrhd úiska ;yjqre lrkq ,eìh hq;= fjhs'

bf.kSu iy b.ekaùu u.ska isÿúh hq;af;a isiqkag ksis w;aoelSï ,nd foñka tajd  isiqka

úiska ksis mßÈ  w;am;a lr f.k ;sfí oehs ;yjqre lr .ekSu h' ta i|yd ksis ud¾f.damfoaYh

iemhSu h' we.hSfï ̂;lafiare lsÍfï& fh§ isák .=rejrekag ;u isiqka i|yd  fohdldrhl

ud¾f.damfoaYl;ajh ,nd Èh yels h' tu ud¾f.damfoaY fmdÿfõ y÷kajkafka  m%;s fmdaIKh

(Feed Back) yd bÈß  fmdaIKh (Feed  Forward) hkqfjks' isiqkaf.a ÿn,;d  yd fkdyelshd

wkdjrKh lr.;a úg Tjqkaf.a bf.kqï .eg¨ u.yrjd .ekSug m%;sfmdaIKh;a  isiq

yelshd iy m%n,;d y\qkd .;a úg olaI;d jeä ÈhqKq lsßug bÈß fmdaIKh;a ,nd §u .=re

ld¾hh fjhs'

bf.kqï- b.ekakqï ls%hdj,sfha id¾:l;ajh i|yd  mdGud,dfõ wruqKq w;frka  ljr

wruqKq ljr uÜgñka  idlaId;a l< yels jQfha  oehs y÷kd .ekSu isiqkag wjYH fjhs'

we.hSï jevms<sfj, Tiafia isiqka <.d lr .;a m%ùK;d uÜgï ksYaph lsÍu fï wkqj

.=rejrekaf.ka n,dfmdfrd;a;= jk w;r isiqka yd  fouõmshka we;=¿ fjk;a wod< md¾Yjj,g
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isiq m%.;sh  ms<sn| f;dr;=re ikaksfõokh lsÍug .=rejreka fhduqúh hq;= h' fï i|yd

fhdod.; yels fyd|u l%uh jkafka  ika;;slj isiqka  we.hSug md;% lsßug bv m%ia:d

i,ik mdi, mokï lr.;a we.hSï l%uhhs'

hf:dala; wruqK iys;j ls%hd lrk .=rejreka úiska  ;u b.ekakqï ls%hdj,sh;a isiqkaf.a

bf.kqï ls%hdj,sh;a jvd;a ld¾hlaIu lsÍu msKsi jvd fyd| ld¾hlaIu;dfjka hqla;

bf.kqï" b.ekakqï iy we.hSï l%u fhdod .; hq;= fjhs' fï iïnkaOfhka isiqkag iy

.=rejrekag fhdod .; yels m%fõY ms<sn| m%fNao lsysmhla u;= oelafjhs' fïjd  fndfyda

l,l isg .=rejreka fj; úNd. fomd¾;fïka;=j úiska  o cd;sl wOHdmk wdh;kh úiska

o f;dr;=re iïmdokh lrk ,o l%ufõo fjhs' tfyhska  tajd iïnkaOfhka mdi,a moaO;sfha

.=rejreka fyd¢ka oekqj;a ù we;ehs  wfmalaId flf¾'  tu m%fNao fufiah'

01' mejreï 02' jHdmD;s

03' iólaIK 04' .fõIK

05' ksÍlaIK 06' m%o¾Yk $bÈßm;a lsÍu

07' lafIa;% pdßld 08' flá ,sÅ; mÍlaIK

09' jHqy.; rpkd 10' újD; .%ka: mÍlaIK

11' ks¾udKd;aul ls%hdldrlï 12' Y%jK mÍlaIK

13' m%dfhda.sl ls%hdldrlï 14' l:kh

15' iaj ks¾udK 16' lKavdhï ls%hdldrlï

17' ixl,am is;shï 18' oaú;aj igyka c¾k,

19' ì;a;s mqj;am; 20' m%Yak úpdrd;aul jev igyka

21' m%Yak yd ms<s;=re fmd;a 22' újdo

23' idlÉPd uKav, 24' iïuka;%K

25' laIKsl l:d 26' N+ñld rx.k

y÷kajd § we;s fuu bf.kqï" b.ekakqï iy we.hSï l%u iEu tlla u iEu úIhhla

iïnkaOfhka iEu úIhh tallhlg u fhdod .; hq;= hehs wfmalaId fkdflfrhs' ;u

úIhhg" úIh tallhg .e<fmk m%fNaohla  f;dard .ekSug .=rejreka oekqj;a úh hq;=h;

j. n,d .; hq;=h'

fuu .=re ud¾f.damfoaY ix.%yj, .=rejrekag ;u isiqkaf.a bf.kqï m%.;sh ;lafiare lsßu

i|yd fhdod.; yels  bf.kqï - b.ekakqï yd we.hSï m%fNao ms<sn| i|ykla ;sfí'  tajd

.=rejreka  úiska iqÿiq mßÈ ;u mka;sfha isiqkaf.a m%.;sh ;lafiare lsßu msKsi fhdod.;

hq;= fjhs' tajd Ndú; fkdfldg u. yeÍu isiqkag ;u Ydia;S%h yelshd fukau wdfõoksl

.;s ,laIK;a ufkdapd,l olaI;d;a ms<sn| j¾Okhla <.d lr .ekSu;a m%o¾Ykh lsÍu;a

ms<sn| wvqmdvq we;s lrjhs'
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j¾.c Y%s; iy j¾.c iólrK
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