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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 oS cd;sl wOHdmk wdh;kh úiska Y%S ,xldfõ m%d:ñl yd

oaú;Shsl wOHdmk lafIa;%hg y÷kajd fok ,È¡

m¾fhaIKj,ska wkdjrKh jQ lreKq o" wOHdmkh ms<sn| j úúO md¾YAjhka 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,q u úIhhkaf.a ksmqK;d mokï uÜgfï isg Wiia uÜgu

olajd l%udkql+, j f.dvke.Su i|yd my< isg by<g .uka lrk isria ixl,kh Ndú; lr we;s

w;r úúO úIhhkays oS tl u úIh lreKq kej; kej; bosßm;a ùu 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" bf.kqï-b.ekaùï l%shdj,sfhys id¾:l j ksr; ùu" mka;s

ldur ñkqï yd we.hSï m%fhdackj;a mßos fhdod .ekSu i|yd wjYH jk ud¾f.damfoaY ,nd§fï

wruqKska kj .=re ud¾f.damfoaY y÷kajd oS we;¡  mka;s ldurh ;=< oS 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 fuu.ska ,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: iu. iu.dó j Ndú; 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 ñoS YsIH flakaøSh wOHdmk rgdjla yd jvd;a

l%shdldrlï u; mokï jQ wOHdmk rgdjlg t<öu u.ska jev f,dalhg wjYH jkakd jQ ksmqK;d

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

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

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

iïm;aodhlhkaf.a yd fjk;a md¾YAjhkaf.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

i



ksfhdacH wOHlaI ckrd,af.a mKsúvh

bf.kqu mq`M,a lafIa;%hl úyso hkakls'  th Ôú; w;suy;a njg o" b;d u ir, njg o m;a lrhs'

ukqIHhd bf.kqï l=i,;dfjka W;alDIag h'  udkj iudc ixj¾Okh flakaø fldg .;a rgla"

iudchla nqoaêh úiska y÷kd .;a wiïu;hka neyer lsÍug o iqNdú;hka ;=<ska kj f,djla

ks¾udKh lr .ekSug o fuj,u lr .kq ,nkafka bf.kqu hs'

bf.kqu i|yd jákd hula o" bf.kqï l%ufõohka yd myiqlï o wOHdmkh jgd ks¾udKh úh

hq;= h'  úIh ud,dj" úIh ks¾foaYh" ud¾f.damfoaY" iqidOHlrejka bf.kqï lafIa;%hg tlajkqfha

fï wdldrfhks'

kQ;k YS% ,xldj f.da,Sh m%jK;djka fuka u mqrd;k Wreuhka o iïñY%Kh lr .ksñka iaùh

wOHdmk rgdjla ysñ lrf.k we;'  ld,Sk wjYH;d u; m%;sixialrKhka ;=<ska jir wglg jrla

hdj;ald,Sk jk úIhud,dfõ bf.kqï iïm;la f,i fuu .=re ud¾f.damfoaY ks¾udKh fõ'

úIhfhys wruqKqj, ix.;;dj cd;sl uÜgñka mj;ajd .; hq;= h'  tfy;a .=re ud¾f.damfoaYhka

ys bf.kqï l%ufõohka" wl=rlaj;a fjkia fkdfldg ms<smeÈh hq;a;la kï fkdfõ' úIh ks¾foaYfhys

ksmqK;d" ksmqK;d uÜgï" idOkh ùu i|yd wka;¾.;h ;=<ska bf.kqï m, iïm%dma;sh msKsi

bf.kqï l%ufõo ks¾udKYS,S j fjkia lr .ekSug iqidOHlrejkag meyeÈ,sj u bvla we;s nj

i|yka lrñ'  YsIH idOk m%;sY;h by< uÜgulg .ekSu i|yd Woõ jk " myiqlï i,ik .=re

N+ñldjg lsishï m%fõYhla i|yd ks¾udKh jk .=re ud¾f.damfoaYh YslaIlhdyg o fo.=rekg o

Ndú; l< yel' wod< fm< fmd;g iylrejl= jk .=re ud¾f.damfoaYh  ;j;a fm< fmd;la fkdjk

nj ±k .=reNj;=ka .=re ud¾f.damfoaYh yd wOHdmk m%ldYk fomd¾;fïka;=fõ iïmdÈ; wod< fm<

fmd; hk iïm;a øjH fol u Ndú; l< hq;= h'

ta ta úIhhkays idOkh ms<sn| we.hSï isÿ lrk cd;sl uÜgfï mÍlaIljrfhl= jqjo wfmalaId

lrk idOkhka" úIh b.ekaùug u. fmkajk iqidOHlrejka úiska mdvu wjidkfhys mka;s

ldurfha § orejka iuÕ m%;HlaIlrKhg m;a úh hq;= h' tu tald;añl ùu i|yd jQ m%fndaOd;aul

ixialD;shla f.dvk.d .ekSug .=re ud¾f.damfoaYh myqrla" hd;%djla lr .kq we;ehs wdhdpkd

mQ¾jl j wfmalaId lrñ'

wdpd¾h mQcH udUq,af.dv iqukr;k ysñ

mSGdêm;s" ksfhdacH wOHlaI ckrd,a

NdId" udkj Ydia;% yd iudc úoHd mSGh

cd;sl wOHdmk wdh;kh'
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WmfoaYl;ajh yd wkqu;sh Ydia;S%sh lghq;= uKav,h" cd;sl wOHdmk wdh;kh

iïnkaëlrKh
tia'hQ'whs'fla o is,ajd lÓldpd¾h

iudc úoHd fomd¾;fïka;=j

f,aLl uKav,h ^wNHka;r&
tia'hQ'whs'fla o is,ajd lÓldpd¾h

iudc úoHd fomd¾;fïka;=j

f,aLl uKav,h ^ndysr&
uydpd¾h mqcH fla' úu,Oïu ysñ fcHIaG uydpd¾h

le,Ks úYajúoHd, h" le,Ksh

uydpd¾h {dkodi fmf¾rd fcHIaG uydpd¾h

Y%S chj¾Okmqr úYajúoHd,h" Y%S chj¾Okmqr

uydpd¾h mS'tï' cudys¾ uydpd¾h

fmardfoKs úYajúoHd,h" fmardfoKsh

wdpd¾h fla'ta' ;rx. OrKs; fcHIaG lÓldpd¾h

le,Ks úYajúoHd,h" le,Ksh

wreK j,afmd< fcHIaG lÓldpd¾h
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tia'mS' ick chixL iyldr lÓldpd¾h
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mS'tï' wurfiak .=re fiajh

Ydka; ußhd lkHdrduh" ud;r

tia'tka' Ydka; .=re fiajh

ix>ñ;a;d nd,sld úoHd,h" .d,a,

,laIaó rK;=x. .=re fiajh

r;kd,xldr uyd úoHd,h" w,õj

m%s;sud fifkúr;ak .=re fiajh

Ydka; fcdaima nd,sld úoHd,h" lE.,a,

jika; lreKd;s,l .=re fiajh

O¾urdc úoHd,h" uykqjr

cdkl fldä;=jlal= .=re fiajh

uyuka;skao msßfjK" ud;r

tka't,a' Ysrdks iurkdhl .=re fiajh

u,shfoaj nd,sld úoHd,h" l=reKE.,

tia' fudayka .=re fiajh

yjqfma úoHd,h' lyj;a;

ta'tï ä,dIsks .=re fiajh
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fmrjok

Y%S ,xldfõ mdi,a úIhud,dfõ w'fmd'i' Wiia fm< úIh Odrdj i|yd fuu úIh ks¾foaYh iïmdokh lr we;' kj wOHdmk m%;sixialrK

hgf;a fuu úIh ks¾foaYh l%shd;aul jkafka 2017 j¾Ifha§ h' fuu úIh ks¾foaYh ie,iqï lr we;af;a w'fmd'i' Wiia fm< ;¾l Ydia;%h yd úoHd;aul

l%uh úIh bf.kqï b.ekaùï l%shdj,sfhys ksr; ù isák ;%sudKslhskaf.a  iy úIh yodrk YsIH YsIHdjkaf.a woyia iy wdl,am úYaf,aIKd;aul j

wOHhkh lrñka"  Tjqkaf.a fhdackdo ie,ls,a,g .ksñkah'

úIh wka;¾.;h ksmqK;d yd ksmqK;d uÜgï 18la hgf;a  ilia lsÍug mshjr f.k ;sfí' fuu úIh ks¾foaYh ;=<ska wruqKq lrk ,o bf.kqï

m, idlaId;a lr .ekSu i|yd .=reud¾f.damfoaY folla 12 iy 13 fY%aKs i|yd bÈßfha§ y÷kajd§ug kshñ;h' ^;d¾lsl Ñka;kfha yd úoHd;aul

Ñka;kfha m%dfhda.sl yd kHdhd;aul&

w'fmd'i' Wiia fm< úNd.hg uqyqK § id¾:l m%;sM, fk,d.kakg;a mßmQ¾K ;d¾lsl ±kqulska hq;a hym;a mqrjeishka njg m;ajkakg;a  fuu

úIh ks¾foaYh wOHhkh ;=<ska odhl;ajh iemfhkq we;ehs úYajdi lruq'

vi



 ye¢kaùu ye¢kaùu ye¢kaùu ye¢kaùu ye¢kaùu

;¾l Ydia;%h  yd  úoHd;aul  l%uh  kj  úIh ks¾foaYh  2017  j¾Ifha  §  12  fY%aKsfhka  wdrïN  fõ' cd;sl m%;sm;a;s j,g wkql+,j ksmqK;d

mdolj fuu úIh ks¾foaYh iïmdokh lr we;'

fmrZmrfoÈ. o¾Ykjdohkays jeo.;a  WmfCI;%hla  f,iska i,lkq ,nk ;¾lkh fndfyda  YsIagdpdrhkays ±kqï iïmdokfhys,d  jeo.;a

WmlrKhla  jYfhka  fmkS  isákq  ±l.; yelsh'  th yeoEÍfuka  idlaId;a  lr .; yels m%;sM, wmuKh' ksjerÈjQ;a" l%udKql+,jQ;a yd

;d¾lsljQ;a úksYaphkg wj;S¾Kh ùfï mßph bka ,o yels uy`.= Nd.Hhls' ;¾lkfhys kshef,kakd wkHhkag jvd myiqfjka yd läkñka

Ñka;kfhys,d u;=jk fodaIhka wjf,dalkh lrhs' tneúka i¾j idOdrK f,i f.dvkef`.k ljr {dkuQ,sl úIhhlg jqjo bka ,o yels

Wmfhda.S;dj buy;ah'

ieneúkau ;¾lkh ñksia  is;sú,s  j,ska mßndysrjqjla  fkdfõ'  tneúka  ;¾lkfhka fkdfyd;a  wkqudkfhka f;drj lsisfjlg;a  meje;aula

ke;'  l%udKql+,  fkdjQ  l<  i;H  fukau  ksjerÈ  njo  wm  w;ßka m,d  hhs' iajNdj O¾ufha kshduhka jgyd .ekafï mgka ;¾l {dkh

jHjydßl {dk .fõIKfhys,d m%uqL fjhs' 19 jk ishji w. Nd.fha isg j¾Okh jQ fuu Ydia;%h j¾;udkh  jk  úg  ;dlaIKsl  úIh

Odrdjla  f,iska o m%lgj we;' mß.Kl úoHdj, f;dr;=re  ;dCIKh, lD;%su  nqoaêh  f.dvke`.Su  jeks mßY%hkays  ks¾udKh  lrkq  ,nk

úhqla;  {dkh ta  neõ  ;yjqre  lrk iq`Mh' fufia Ydia;%Sh ixj¾Okfhys,d ufydamldÍ úúO jQ úIh Odrdjka iu`. ióm in|;djla

f.dvk`.df.k we;s ;¾lkh iEu úoHdjlf.au uQ,ia:ïNh fjhs'

ffoksl jHjydrfhys .efgk ;¾lh wm ;=< mj;akd iyc O¾u;djls' th l%uj;a yd úêu;a f,i yodrk l< bka Ydia;%Sh njla m%lg flfrhs'

th jvd;a ;Sj% lrkqfha úoHdfõ ;¾lh f,iska wkqo;a úoHd;aul l%uh wdY%s; wOHhkhka o ;¾lkh yd ne£ mej;Suhs' úoHd;aul {dkh Woa.dó yd

ks.dó hk ;d¾lsl mokï u; f.dvke`.Sug;a  h,s;a  tlS  ±kqu  ;d¾lsl  u;  úuiqï  Tiafia  m%Yak  lsÍug;a  ;d¾lsl  {dkh  bjy,a  fõ'

fuu m%jK;d ms<sn| m%;fõohla mQ¾j úIh ks¾foaYh ;=< o hï uÜgulska mej;s nj fmfka' kj úIh ks¾foaYh ta ish,af,ys  ukd  jQ

ixl,khla  u  fjhs' ;¾l  Ydia;%h  yd úoHd;aul  l%uh  ms<sn|  mokï  oekqula  yd  tajdfha Wmfhda.S;d ms<sn| jdia;úl {dkhla ,nd§u fuys

flakaøSh wruqKla úh'

vii



úIh ks¾foaYfha m<uq t<Uqu ;¾lkfha rEmsl ksrjoH;dj ks¾Kh lsÍu ms<sn|j jk w;r mo l,kh" m%ia;=; l,kh yd wdLHd; l,kh tys,d

úfYaIs; fõ' i;H;d rela l%uh" ;¾l oajdr yd Ndr;Sh ;¾lkh flfryso bka iqúfYaIS wjOdkhla fhduq flfrkq we;' ldfkda  igyka  l%uh  fuu

wOHhkfha  kjH  m%fõYhla  f,i y÷kajd  §ug  kshñ;h' ;jo  úpdrd;aul  Ñka;kh weiqre  lr.;a ;¾ldNdi  yd kS;s  Ydia;%fha tk ;d¾lsl

iajrEmo we.hqïYS,S úoHdjkays ;d¾lsl iajNdj ms<sn| wOHhkhkao ks¾foaYh yd iïnkaO fõ' úIh ks¾foaYfha  fojk t<Uqu úoHd;aul l%uh

weiqfrys fõ' kùk úoHdfõ  iajNdjh flakaø lr.ksñka ta wdY%s; idlÉPdjkag n÷ka jk úúO ixl,am fuys,d mÍlaIdjg ,la jkq we;' óg

wu;rj úoHdj yd iudch w;r ine¢hdj" kQ;k f.da,Sh iudch uqyqK fok mdßißl yd iudc iodpdrd;aul w¾nqo i|yd fya;= idOl úoHd;aul

mokulska úu¾Ykh lsÍug wjeis Ydia;%Sh YslaIKhla ,nd §u o kj úIh ks¾foaYh ;=,ska isÿ fõ'

fufia úIh Ydia;%fha mefkk wfkal ldrKd /ila mdol lr.ksñka rpkd fldg we;s fuu úIh ks¾foaYh YsIH flakaøSh m%fõYhlska bf.kqï

b.ekaùï lghq;= ixúOdkh lr .ekSug ukd rel=,la jkq fkdwkqudkh' ±kqï W;amdolfhl= ùug wjeis YslaIKh bka ,efnkq we;'

viii



cd;sl wruqKqcd;sl wruqKqcd;sl wruqKqcd;sl wruqKqcd;sl wruqKq

mqoa.,hdg yd iudchg wod< jk m%Odk cd;sl wruqKq lr <`.dùu i`oyd mqoa.,hska iy lKavdhï 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;djka imqrd,Su i`oyd wruqKq kshu lrKq ,eî
h' 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 cd;sl wOHdmk fldñIka iNdj úiska y÷kdf.k we;' fuu 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 lsrSfï ixl,amhla u; msysgd Y%S ,dxlsl nyqúO iudcfha ixialD;sl úúO;ajh wjfndaO lr .ksñka cd;sl
taldnoaO;djh" 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;djh
;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.hhkag .re lsÍu u; mokï jQ ;sridr 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.eiSug yd tajd md,kh lr .ekSug mqoa.,hska iqodkï lsÍu iy ixlS¾K
yd wkfmalaIs; wjia:djkag id¾:lj 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 ^ Wmqgd .ekSu 2003 wOHdmk fldñIka iNd jd¾;dj &
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uQ,sl ksmqK;d
wOHdmkh ;=<ska j¾Okh flfrk my; oelafjk uQ,sl ksmqK;d by; i`oyka cd;sl wruqKq lr .ekSug odhl jkq we;'

(I) ikaksfõok ksmqK;d

idlaIr;dj" ixLHd ms<sn`o oekqu" rEml Ndú;h iy f;dr;=re ;dlaIK m%ùK;ajh hk wkqldKav 4la u; ikaksfõok ksmqK;d mokï fõ'

idlaIr;dj  :  idjOdkj weyqïlka §u" meyeÈ,sj l:d lsÍu" f;areï .ekSu i`oyd lsshùu" ksjerÈj iy ksrjq,aj ,sùu"
   M,odhs whqßka woyia yqjudre lr .ekSu

ixLHd ms<sn`o oekqu  :  NdKav wjldYh yd ld,h .Kka lsÍu" .Kkh iy ñkqï i`oyd 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%hla ;=<§ o fm!oa.,sl Ôú;fha§ o f;dr;=re iy ikaksfõok

   ;dlaIKh Wmfhda.S lr .ekSu

(II) fm!reI;aj j¾Okhg wod< ksmqK;d

- ks¾udKYS,Snj" wmidÍ Ñka;kh" wdrïNl Yla;Ska" ;SrK .ekSu" .eg¨ ksrdlrKh lsÍu" úpdrYS,S yd ú.%yd;aul Ñka;kh"
lKavdhï ye`.Sfuka lghq;= lsÍu" mqoa.,dka;r in`o;d" kj fidhd.ekSï iy .fõIKh jeks j¾.Sh l=i,;d:

- iDcq .=Kh" bjid ord isáfï Yla;sh iy udkj wNsudkhg .re lsÍu" jeks w.hhka
- Ñ;a;fõ.S nqoaêh'

(III) mßirhg wod< ksmqK;d
fuu ksmqK;d idudðl" ffcj iy fN!;sl mßirhg wod< fõ'

iudc mßirh : cd;sl Wreuhka ms<sn`o wjfndaOh" nyqjd¾.sl iudchl idudðlhka ùu yd iïnkaO ixfõ§;dj yd l=i,;d"
 idOdrK hqla;sh ms<sn`o ye`.Su" iudc iïnkaO;d" mqoa.,sl p¾hdj" idudkH yd ffk;sl iïm%odhka"

 whs;sjdislï" j.lSï" hq;=lï iy ne`§ï

xi



ffcj mßirh : iÔú f,dalhl" ck;dj iy ffcj moaO;sh" .ia je,a" jkdka;r" uqyqo" c,h" jd;h iy cSjh - Ydl" i;a;aj
yd ñksia Ôú;hg iïnkaO jQ wjfndaOh" ixfõoSnj yd l=i,;d

fN!;sl mßirh: wjldYh" Yla;sh" bkaOk" øjH" NdKav iy ñksia ðú;hg tjdfha we;s iïnkaO;dj" wdydr" we`ÿï" ksjdi"
fi!LH" iqj myiqj" Yajikh" kskao" ksial,xlh" úfõlh" wmøjH iy u,my lsÍu hkdÈh yd iïnkaO jQ
wjfndaOh" ixfõÈ;dj yd l=i,;dj

bf.kSu" jev lsÍu iy Ôj;a ùu i`oyd fuj,ï iy ;dlaIKh m%fhdackhg .ekSfï l=i,;d fuys wvx.=fõ'

(IV) jev f,dalhg iqodkï ùfï ksmqK;d

wd¾Ól ixj¾Okhg odhl ùu"
;u jD;a;Sh ,eÈhd iy wNsfhda.;d y`ÿkd .ekSu
yelshdjkag iß,k whqßka ?lshdjla f;dard .ekSu" iy
jdisodhl yd ;srir 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 iodpdr O¾uhkag wod< ksmqK;d

mqoa.,hkag ;u ffoksl Ôú;fha § wdpdr O¾u" iodpdrd;aul yd wd.udkql+, yeisßï rgdjkag wkq.; fjñka jvd;a WÑ; foa f;dard thg
iß,k fia lghq;= lsÍu i`oyd w.hhka Wlyd .ekSu yd iaùhlrKh

(VI) l%Svdj iy úfõlh m%fhdackhg .ekSfï ksmqK;d

fi!kao¾hh" idys;H" 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

(VII)  "bf.kSug bf.kqu" ms<sn`o 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:lj m%;spdr oelaùu;a iajdëkj bf.k .ekSu;a i`oyd mqoa.,hska yg Yla;sh ,nd §u' ^ Wmqgd .ekSu 2003 wOHdmk

fldñIka iNd jd¾;dj &
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;¾l Ydia;%h yd úoHd;aul l%uh úIh b.ekaùfï wruqKq

fuu úIh ks¾foaYh yeoEßfuka miq  YsIHYsIHdjka my; i|yka l=i,;d yd yelshdjka w;am;a lr.kq we;' tajd kï"

w nqoaêuh YlH;djhka mrm%dma; lsÍug ls%hd lsÍu'
w Ñka;kfhys ,d u;= jk ;d¾lsl wdNdi wjf,dalkh lsÍu'
w ksjerÈ jq;a yd l%udKql=, jq;a ;d¾lsl úksYaphkag m%fõY ùu'
w iajNdjO¾ufha kshduhka ukdj jgyd .ekSu'
w l=ula is;kafka o hkak fkdj ksjerÈ j flfia is;sh hq;= o hkak wjfndaO lr.ekSu
w wkafõlaIKhg"  úYaf,aIKhg"  úpdrhg  yd  ks¾udKd;aul  njg  wjeis  ;d¾lsl  Ñka;kh  W;amdokh lr .ekSu'
w lreKq wkdjrKh lrñka tajd újrKh lsÍug wjeis YslaIKh ,nd .ekSu'
w okakd fohska fkdokakd oE wkqudk lsÍfï wjfndaOd;aul yelshdj Yla;su;a lr meyeÈ,s Ñka;khla yd ksrjq,a ukila ilid,Su'
w w¾:j;a lshuka i|yd úhrK Í;sh muKla fkdj ;d¾lsl Í;sh o ks¾foaYs; nj jgyd .ekSu'
w ;d¾lsl m%fõYhla u`.ska .eg¨ ks¾udKh lsÍu yd ksrdlrKhg u`. fmkaùu'
w úoHd;aul yd ;dlaIKsl {dkfha uQ,h ;d¾lsl mokï weiqfrys jQjla h hk wjfndaOh we;s lr .ekSu'

w kS;suh yd iodpdrd;aul úksYaph i`oyd h:d¾:jd§ m%fõYhlg ;d¾lsl mokula ieliSu'

xiii
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x
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ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

1' okakd lreKq

weiqßka fkdokakd

hula wkqudk fldg

ks.ukhlg

t<öfï YlH;dj

m%o¾Ykh lrhs.

1.1  ;¾l Ydia;%h

iïnkaOfhka bÈßm;a ù

we;s úúO ks¾jpk

meyeÈ,s lrhs.

1.2 ;¾l Ydia;%h yd fjk;a

úIhhka w;r we;s

iïnkaO;dj m%o¾Ykh

lrhs

• ;¾l Ydia;%fha iajNdjh yd

úIh fCIa;%h

• ;¾l Ydia;%h ms<sn| j we;s

ks¾jpk

• ;¾l Ydia;%fha b;sydih

-  fmrÈ.

- wmrÈ.

• ;¾l Ydia;%h -

o¾Ykh" .Ks;h" mß.Kl

úoHdj" ufkdaúoHdj" kS;sh

hk úIh flaIa;% iu`. we;s

iïnkaOh

• ;¾l Ydia;%h ms<sn| ks¾jpk

weiqßka úIh iajNdjh m%ldY

lrhs.

• ;¾l Ydia;%h úldYkh jQ

whqre ta ta hq. wkqj úia;r

lrhs.

• fmrÈ. yd wmrÈ. ;¾l

Ydia;%fha im%udK;dj

úldYkh jQ wdldrh ii|d

n,hs'

• ;¾l Ydia;%h yd wfkl=;a

úIhhka w;r we;s iïnkaO;d

ú.%y lrhs'

• ;¾l Ydia;%h wfkl=;a

úIhkag m%dfhda.sl j

fhdod.;

yels wdldrh w.hhs'

 10
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w'fmd'i' ^Wiia fm<& ;¾l Ydia;%h yd úoHd;aul l%uh úIh ks¾foaYh
12 fY%aKsh



x
v

ii

ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

   04
1.3  ;¾l Ydia;%fha m%dfhda.sl

jákdlu ú.%y lrhs.

• oekqu ixúOdkh lsÍfï

mokula jYfhka

• ;d¾lsl Ñka;kh .eg¨

ksrdlrKfha WmlrKhla

f,i'

• ;¾l Ydia;%h fm!reI

ixj¾Ok udkhla f,i

• ;d¾lsl Ñka;kh kj

;dlaIKhg mokula f,i

• ;¾l Ydia;%h tÈfkod

m%dfhda.sl Ôú;hg

fhdod.kakd wdldrh ks.ukh

lrhs'

• ;d¾lsl {dkh úoHd;aul

.fõIKhg fhdod.; yels

wdldrh ú.%y lrhs'

• ;d¾lsl Ñka;kh u; mß.Kl

l%shdldrlï w.hhs'
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iii

ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

2'  úYaf,aIKh lsÍfï

úúO l%u weiqßka

;d¾lsl w¾: ksjerÈ

j f.k yer olajhs.

2.1 moj, ;d¾lsl

iïnkaO;dj

f.dvkef`.k wdldrh

ú.%y lrhs.

   10• NdIdj ksjerÈ j yiqrejk

wdldrh m%ldY lrhs'

• i;H yd im%udK;djh w;r

fjki yd iïnkaO;djh

meyeÈ,s lrhs

• moj, ;d¾lsl w¾:h

úYaf,aIKh lrhs'

• ;d¾lsl iïnkaO;d u; mo

j¾.SlrKh lrhs.

• ;¾lKfhys ,d mo fhdod

.ekSfï jeo.;alu m%.=K lrhs.

•  ;¾l Ydia;%h yd tys NdIdj

•  ;d¾lsl NdIdjl ,CIK

•  i;H yd im%udK;djh

•  mo yd m%ia;=; ye¢kaùu

•  mo j¾.SSlrKh

•  .=Kd¾:h yd jia;= w¾:h u;

• ixhqla; ^øjH iqjl&

-  úhqla; ^Ndj iqpl&

• taljdÖ mo, idudkH mo

iduqysl mo yd tajdfha

m%fNao

• m%;scdkk - m%;sfYaOk  −

ffjl,HjdÖ mo

•  úixjd§ - m%;Hksl mo

• ksrfmaCI - idfmaCI mo

• idfmaCI moj,

;d¾lsl in`o;dj

• iuñ;sl iïnkaOh

• wiuñ;sl iïnkaOh

• ixl%duH iïnkaOh
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ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

• úúO Ñka;k kshuhka fm<

.iajhs

• ;d¾lsl kshuhka yd

úoHd;aul kshu w;r fjki

fmkajd fohs

• m¾hdma; fya;= uQ,O¾uh,

idïm%odhsl Ñka;k uQ,O¾u

hkaf.ka fjka lr olajhs

• im%udK Ñka;kfhys ,d

Ñka;k uQ,O¾uhkays

jeo.;alu úksYaph lrhs

2'2 Ñka;k kshu m%dfhda.slj

Ndú; lrhs.
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• wixl%duH iïnkaOh

^ixl%duH yd wixl%duH

iïnkaOh m%fNaohka iys; j&

• Ñka;k kshu

• kshuhkaf.a idudkH

,CIK

- ;od;aóh ̂ wkkH;d&

- wúixjd§ ^wúfrdaO;d&

- uOH nysIalD; ^ks¾uOH&

- oaú;aj ksfYaOkh

- m¾hdma; fya;= uQ,O¾uh
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ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

• m%ia;=;

• jdlH yd m%ia;=;

^m%ldYkd;aul jdlHhl

,CIK&

• m%ia;=; j¾.

• ir, - ixhqla;

• úYaf,aIS - ixYaf,aIS

•  ksremdÈl - fidamdosl -

úfhdacl

• m%udKh yd .=Kh u;

mokï jQ  ^ A, E,  I,  O &

m%ia;=; yd tajdfha mo

jHdma;sh

• m%udKslrKh u; mokï

jq taljdÖ, taldêjdÖ yd

i¾jjdÖ m%ia;=;

• jdlH yd m%ia;=; w;r fjki

y`ÿkd .kS'

• m%ia;=; j¾. lsÍfï yelshdj

m%o¾Ykh lrhs'

• ksremdÈl m%ia;=; weiqßka mo

jHdma;sh Ndú; lrhs'

• jdlH ksremdosl iajrEmhg

f.dv k`.hs'

• úúO m%ldYkj, ;d¾lsl

iajNdjh w.hhs'

2.3 m%ia;=; j¾. y`ÿkd

.ksñka tajd Ndú; lrhs.
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 3.1 wjHjys; wkqudk

ffoksl Ôú;fha §

m%dfhda.sl j fhdod .;

yels nj wdo¾Ykh lrhs.

 3' idïm%odhsl ;¾l

Ydia;%fha ^wjHjys;

yd jHjys;& wkqudk

weiqßka im%udK

ks.ukj,g

t<fUhs'

• idïm%odhsl ;¾l Ydia;%fha

wkqudkh

• wjHjys; wkqudk

• m%ia;=; m%;sfhda.h

- WmdY%hk,

- m%;Hksl,

- Wm m%;HkSl,

- úixjdoS

• m%;sfhda. p;=ri%h yd

wkqudkfha j,x.= Ndjh

• wdkhkh

- m%;sj¾;kh

- mßj¾;kh

- m%;sj¾;H mßj¾;kh

- mria:dmkh

- m%;sj¾;H mria:dmkh

- m%;sf,daukh

- m%;sj¾;H m%;sf,daukh

15
• wkqudkhka j¾. lrhs

• m%ia;=; hq.,hla i;H ùu"

wi;H ùu fyda  wúksYaÑ;

ùfï  yelshd j y`ÿkd .kS'

• m%;sfhda.h yd wdkhkh w;r

fjki olajhs

• wdkhk Í;s weiqfrka

idudkH jHjydrfha wkqudk

j, jerÈ úYaf,aIKh lrhs'

• im%udK ;¾l f.dvke`.Sfï§

úúO wkqudkhka iydh jk

wdldrh w.h lrhs'
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3.2  im%udK ;¾l i`oyd

wdlD;s f.dv k`.hs.

• jHjys; wkqudkh ^ixjdlH&

• ixjdlH ,CIK

• wjhj weiqfrka ks.ukhlg

t<öu

• ixjdlHhl fhfok mo yd

m%ia;=; ms<sn| wjfndaOh

• Y=oaO ixjdlH - ^ksremdÈl,

fidamdÈl, úfhdacl&

• ñY% ixjdlH yd tys  im%udK

iajrEm - ^fidamdÈl, úfhdacl,

WNf;dafldaál&

• weßiafgdag,shdkq ixjdlH Í;s

yd im%udK;djh

• WmÍ;s(-  m%Odk Í;Skaf.ka

jHq;amkak lr oelaùu

• ixjdlH m%ldr yd im%udK

Wmm%ldr'

• ¨ma; ixjdlH yd

• ;d¾lsl wkqudk u; mokï

jQ oekqu wjfndaO lr .kS

• úúO wkqudk j¾. meyeÈ,s

lrhs

• ;¾lhl wdlD;sh yd

wka;¾.;h w;r fjki ,shd

olajhs

• NdIduh m%ldYk iïu;

ixjdlH iajrEmhg f.dv

k`.hs

• ;¾lhl  im%udK;djh

;d¾lsl Í;ska wkqidrfhka

úksYaph lrhs'

• ;d¾lsl Í;ska weiqßka ¨ma;

ixjdlHhl f,dma ù we;s wx.

m%ia;=;h ks¾Kh lrhs'

25
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ixfCIamud,d

• ixjdlH ;¾lKfha iSud yd

W!k;d

• weßiafgdag,shdkq ixjdlH

;¾lh yd bkaÈhdkq ixjdlH

w;r ;=,kd;aul ú.%yh

^Ndr;Sh wkqudkh mokï lr

.ksñka &
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    .Kk

4'  kq;k j¾. ;¾l

Ydia;%h weiqßka

;d¾lsl ks.uhkag

t<fUhs

4'1 l=,l jdofha uQ,sl

ixl,am ú.%y lrhs'

4.2 fjka rEm Ndú;fhka

m%ia;=; yd ;¾l ms<sn|

ú.%y lrhs.

• l=,ljdoh yd ta ms<sn|

yeÈkaùu

• hq,¾ ̂ Euler& rEm yd fjka

^Venn& rEm ̂ kQ;k ú.%yh iu`.&

• l=,l jdofha uQ,sl ixl,am

i¾j;% l=,lh,  l=,lh yd

l=,l wkqmQrlh, wNsY+kH

l=,lh, Wml=,lh, úhqla;

l=,lh, l=,l iudk;djh,

l=,l fï,h" fÊokh yd l=,l

wka;rh

• úúO m%ia;=; j¾.

- i¾jjdÖ m%ia;=;

- taljdÖ m%ia;=;

- taldêjdÖ m%ia;=;

−  wjfYaI m%ia;=;

• jHjydr NdIdfjka ^j¾.

Wmfhda.S lr f.k& ixfla;uh

NdIdjg mßj¾;kh lsÍu yd

• l=,ljdofha iajNdjh ms<sn|

wjfndaOhla ,nd .kS

• l=,ljdoh wdY%s; uQ,sl

ixl,am .Ks;uh ixl,am

weiqßka yÿkd .kSs.

•    úúO m%ia;=; ixfla;j;a lr

fjka rEm u.ska ksrEmKh

lrhs

•    ixfla;uh iQ;%hla NdIduh

    m%ldYkhg mßj¾;kh lrhs'

•    fjka rEm Ndú;fhka

;¾lj, im%udK;djh

úksYaph lrhs'
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  fjka rEm igyka u`.ska

  ksrEmKh lsÍu.

•  ;¾lj, im%udK;djh

fjka rEm igyka Wmfhda.s lr

.ksñka ksYaph lsÍu.
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5'  ks.dó moaO;skays

rEmsl iajrEm y`ÿkd

.ekSu weiqfrka

m%ia;=;uh ;¾lj,

im%udK;djh

úksYaph lrhs'

5.1 NdIduh yd ixfla;uh

m%ldYk wfkHdakH

jYfhka mßj¾;kh

lrhs.

5.2 i;H pl% Ndú;fhka

iq;%hl yd iq;% hq.,hkays

iajNdjh  ms<sn`o

úu¾Ykh lrhss.

• kùk ;¾l Ydia;%fha iajNdjh

yd mrud¾:

• jdlH ^m%ia;=;& l,kh

ye`Èkaùu

• ks.dó moaO;s

•  ir, jdlH

• iqksIamkak iQ;%

• NdIduh m%ldYk ixfla;hg

ke`.Su yd mßj¾;kh

• m%ia;=; l,kfha i;H jl%

l%uh ye`Èkaùu

• úp,Hhka i`oyd i;H;d

we.hqï ,nd§u

• ;d¾lsl ksh;Ska mokï lr.;a

i;H;d we.hqï ^ksfYaOk,

ixfhdack, .uH" WNh.uH"

ÿn, yd m%n, úfhdacl&

• m%ia;=; l,kfha uQ,sl

ixl,am ms<sn| ksjerÈ

oekqula ,nd .kS

• ir, jdlH yd ixhqla; jdlH

j, ;d¾lsl iajNdjh y`ÿkd

.kS

• iqksIamkak iQ;% f.dvk`.hs.

^Í;s yd úhrK rel weiqßka&

• NdIduh m%ldYk ixfla;uh

m%ldYkhkag mßj¾;kh lrhss.

• ixfla;uh m%ldYk NdIduh

m%ldYkhkag mßj¾;kh

lsÍug yqre lrjhs'

•  ;d¾lsl ksh;Skays yd w¾:h

yd ne`È i;H;d we.hqï

wjfndaO lr .kS

• úúO ;d¾lsl iQ;%hkays

iajNdjh ii`ohs'

• iQ;%hl mqkrela;s" úixjdoS"

iïNdjH hk ,laIK i;H

pl% u`.ska y`ÿkd.kS'

20

20
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5.3 i;H pl% Ndú;fhka

;¾lhl im%udK;djh

ks.ukh lrhs'

• ixfla;uh iQ;%hl mqkrela;s"

úixjd§ - iïNdjH nj

úksYaph lsÍu

• iQ;% hq.,l iudk  - úixjd§

iy  iudk fyda úixjd§

fkdjk nj ksYaph lsÍu

• iq;%hla i`oyd ;d¾lslj

iudk$úixjd§ jdlH

f.dvke`.Su

• i;H pl% fkdwe`o ixfla;uh

jdlHhl i;H$wi;H$ksYaph

l< fkdyels nj ks¾Kh lsÍu

• ;¾lj, im%udK;djh

úksYaph lsÍu

- i;H pl% iDPq l%uh

- i;H pl% jl% l%uh

• iQ;% hq.,hl iudk úixjd§

Ndjhka i;H pl%  u`.ska

ks¾Kh lrhs'

• ixfla;uh iQ;%hlg iudk $

úixjd§ iQ;% f.dv k`.hs'

• ú,Hhl$iQ;%hl i;H$

wi;H;dj u; ;j;a

ixfla;uh jdlHhl i;H$

wi;H;djh ;d¾lslj

wkqudk lrhs'

• úúO idOk l%u y`ÿkd .kS'

• ;¾lhl im%udK;djh iDcq

yd jl% i;H pl% u.ska

úksYaph lrhs'

15
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5.4  ixfla;uh iq;%hlg

i;H;d rel f.dvk`.hs'

5.5 ;¾lhl im%udK;djh

i;H;d rela l%uh u`.ska

ks.ukh lrhs'.

• i;H;d rela l%uh ye¢kaùu'

• i;H;d rela l%ufha Í;s ^isria

wkql%ñl iy YdLdlrK&

• ixfla;uh iqQ;%hl jHqQyh

rela l%uh u`.ska oelaùu'

• rell ixjD;" újD; Ndjh

• moaO;shl ix.; yd

wix.; Ndjh

• iQ;%hl mqkrela;s -

úixjd§ Ndjh y÷kd .ekSu

• ixfla;uh jdlH hq.,l

iudk úixjd§ fyda iudk

fyda úixjd§ fkdjk nj

ksYaph lsÍu'

• i;H;d rela l%uh u`.ska

;¾lhl  im%udK$

ksYam%udK;djh úksYaph lsÍu'

• rela l%uh weiqßka m%fïhh

idOkh

• i;H;d rela l%ufha Í;s

idlÉPd lrhs'

• rell újD; yd ixjD; nj

y`ÿkd .kshs'

• moaO;shla ;=, we;s ix.; -
wix.; Ndjhka ks¾Kh
lrhs'

• ixfla;uh iq;%hl
iajdNdjh rela l%ufhka

ks¾Kh lrhs'

• i;H;d rela l%ufha Í;s

;¾lhl im%udK;djh

ks¾Kh lsÍug fhdohs'

• rela l%uh weiqßka m%fïh

idOkh lrhs'

10

10

10
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5.6 ;¾lhl im%udK;djh

úksYaph lsÍug iy

m%fïhhla idOkhg

jHq;amkak l%uh Ndú;

lrhs'

• m%ia;=; l,kfha jHq;amkak

l%uh

- wkqñ;s Í;Ska

- iDPq" jl% yd wiïNdjH

jHq;amkak l%u Ndú;fhka

;¾lj, im%udK;djh

Tmamq lsÍu'

- iydhl jHq;amkak Ndú;h

- m%fïh ye¢kaùu yd idOkh

• m%ia;=; l,kfha jHq;amkak

l%uh yd neÿKq wkqñ;s Í;Ska

y÷kd .kshs'

• ;¾lhl ks.ukh tys wjhj

yd wkqñ;s Í;Ska wiqrska

jHq;amkak lr olajhs'

• m%fïhhka idOkh lr olajhs'

• m%fïh Ndú;h we.hSug ,la

lrhs'

25
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 10' úoHdfõ b;sydih

 úu¾YkYS,S

 Ñka;kfhka hq;= j

 wOHhkh lrhs.

• úoHdfõ ft;sydisl

úldYkh hq. wkqj jd¾;d

lrhs'

• úoHdj ms<sn| lr we;s

ú.%yhka ms<sn| f;dr;=re

tla/ia lrhs'

• úoHdjkaf.aa úúO m%fNao

fjka lr olajhs.

• úúO úoHdjkays  we;s uQ,sl

,CIK úia;r lrhs'

• úoHd w;r we;s iïnkaOh

meyeÈ,s lrhs'

• úoHdjkaf.a ifudaOdksl nj

w.hhs'

• úoHdj ye¢kaùu

úoHd - kZúoHd w;r fjki
^fmdfmaßhdkq m%jdoh weiqßka&

• úoHdj" nqoaêh fyda$iy bkaøsh

m%;HCIh u; mokï jQ

{dkhla f,i

• úoHd w;r m%fNao

- wdkqNúl - kZ wdkqNúl

- iajdNdúl úoHd - iudÔh

úoHd

- Y=oaO úoHd - jHdjydßl

úoHd

- úia;rd;aul úoHd -

we.hqïYS,S úoHd

- úoHd - kZ úoHd

^tlS m%fNaohka iïnkaOfhka

u;=jk .eg¨&

10

10

10.1  úoHdj hk ixl,amh

  ks¾jpkh lrhs.

10.2 úoHdfõ iajNdjh iy

 tys m%fNao fhdod .kS.
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11' úoHd;aul úê l%u

m%dfhda.sl wjia:d

i|yd fhdod .kS.

• úoH;aul l%ufha uQ,sl

,CIK ms<sn| j wjfndaOhla

,nhs.

• .fõIKh iïnkaOfhka

úoHd;aul l%uh wdo¾Ykh

lrhs'

• idïm%odhsl úêl%u
y`ÿkd.ekSfï yelshdj yd ta
ms<sn| iuld,Sk úfõpk
úia;r lrhs'

• ks.dó yd Woa.dó
wkqudkhka yd úêl%u w;r
fjki mßCId lrhs'

• ks.dó if;HCIKjdoh -
wif;HlaIKjdoh w;r

iudk-wiudk;d msßlaihs'

• idfmaCIljd§  úêl%uh

ms<sn| úúO u; mÍCId

lrhs'

• úoHd;aul fidhd.ekSï

i|yd ksYaÑ; úêl%uhla

11.1 úoHd{hdf.a yd

úêl%ujdÈhdf.a ld¾hh

w;r fjki ú.%y lrhs.

11'2 Woa.dó úêl%uh yd

ks.dó úêl%u w;r

fjki olajhs'

11'3 úêl%uh ms<sn|

idfmaCIljd§ u;h iy

úoHd;aul m¾fhaIK
jevigyka l%uh
úfõpkd;aul j ú.%y
lrhs'

• úoHd;aul l%ufha uQ,sl ,CIK

• úoHd{hdf.a yd úêl%ujdÈhdf.a

ld¾hh w;r fjki

• úoHdfõ idïm%odhsl úêl%u yd

ta wdY%s; úfõpk

-  Woa.ukjdoh

-  ks.dó if;HCIKjdoh

-  ks.dó wif;HlaIKjdoh

• idfmaCIljd§ u;h ^f;dauia

l+ka iy fmda,a *hrdnkaâ

uQ,sl j&

• iqiudo¾YS mokï jdohl

,CIK yd tajd w;r wix.;

05

20

20



x
x

x
ii

ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

yd wiufïh;djh'

• úoHd;aul m¾fhaIK

jevigyka l%uh ^bïß

,lfgdaia&

• by; úêl%u ms<sn|

úia;rd;aul yeÈkaùula yd

tajdg t,a, jQ úfõpk

fkdue;s njg ;¾l lrhs'

• úoHd;aul kHdhka weiqßkaa

,lfgdaia olajk m¾fhaIK

jevigykl ,CIK úia;r

lrhs'
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12' úoHd;aul

WmkHdihkays

iajNdjh yd tajd

mÍlaIKhg ,lal<

yels l%u wOHhkh

lrhs'

• úoHd;aul WmkHdi

• WmkHdihl m%Njh yd

j¾Okh

• .eg¨j yd WmkHdi

f.dvke`.Su

• NdIdj yd wdlD;s

• úoHd;aul WmkHdihl ,CIK

• WmkHdihl j,x.= Ndjh

úuiSu

• jdo kshuhka w;r fjki

• idj¾;%sl yd ixLHdkuh

idudkHlrKh

• úoHd;aul jHdLHdkh

• jHdLHdkhka ys iajrEmhka

• ks.dó kS;sfõ§uh udos,sh

(D.N.) - Diductive Nomalogical

Model

• úoHd;aul .fõIKhg

WmkHdihl wjYH;djh

fmkakqï lrhs'

• WmkHdihl  if;HCIKh

ms<sn| ;d¾lsl mshjr

úoHd;aul  .fõIKhka

wiqßka meyeÈ,s lrhs.

• úoHd;aul WmkHdi yd

jHdLHdk úoHd;aul oekqu

f.dvke`.Sug jeo.;a jk nj

w.h lrhs'

• úoHd;aul jdohla yd

kshuhla w;r fjki

kso¾Yk iys; j meyeÈ,s lrhs'

• iajdNdúl ixisoaêhla wdjrK

kshu wdlD;sh weiqfrka

jHdLHdkh lrhs'

12.1 úoHd;aul
idudkHlrKhkays
iajNdjh úia;r lrhs'

           20
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6' wdLHd; l,kh

ms<sn| wOHhkh

lrhs.

6.1 kdu, wdLHd;, úp,H yd

m%udKSldrl i|yd ixfla;

fhdod .ksñka m%ldYkd;aul

jdlH ixfla;hg k`.hs.

6.2 nkaê; yd ks¾nkaê;

úp,Hhka iys; iQ;%

y÷kdf.k ksis f,i

wdfoaYh lrhs.

6.3 ;¾l yd m%fïhh

jHq;amkak l%uh u`.ska

idOkh lrhs'

• kdu, úp,H yd wdLHd; i|yd

ixfla; fjka lr .ekSu

• úp,Hhka yd m%udKSlrKh jQ

iQ;%

• iqksIamkak iq;%

• jdlH ixfla;lrKh yd

mßj¾;kh

• iudk iQ;% yd úixjd§ iq;%

• ne`§u yd iajdëk;ajh

• ksis f,i wdfoaYh

• wkqñ;s Í;ska

• ;¾l jHq;amkak lsÍu

• m%fïh idOkh

• wdLHd; l,kfha iajNdjh yd

mrud¾: wjfndaO lr .kS

• iqkIamkak iQ;% f.dvk`.hs'

• NdIduh jdlH ixfla;j;a lrhs'

• iudk iq;% y`ÿkd .ks'

• nkaê; yd ks¾nkaê; iQ;%

fjka lr y÷kd .kS'

• iajdëk ^ks¾nkaê;& wjia:d

fjkqfjka ksis f,i

wdfoaYkhka fhdod .kS'

• wdLHd; l,kfha Í;s weiqßka

;¾l  yd m%fïh idOkh lrhs'

• idïm%odhsl yd kùk ;¾l l%u

wdLHd; l,kfhka noaO lr we;s

wdldrh we.hSug ,la lrhs

05
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6.4 wdLHd; l,kfha rela

l%uh Ndú; lrhs'

• rela l%ufha Í;s újD; yd ixjD;

rel

• ;¾lhl im%udK;dj rela l%uh

u`.ska úksYaph lsÍu.

• wdLHd;uh rela l%uhg wod< Í;s

wjfndaOlr .kS'

• rela l%ufha Í;s weiqßka ;¾lj,

im%udK;djh mÍCId lrhs'

• m%ia;=; l,kfha iy wdLHd;

l,kfha rela l%uh w;r

iïnkaO;dj we.hSug ,la

lrhs'

10
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7' úoHq;a mßm:hkays

l%shdldÍ;ajhg

;d¾lsl kshuhka

fhdod .kS.

7.1 ixfla;uh iQ;% i|yd

;¾l oajdr f.dvk`.hs'

7.2 ixlS¾K iq;% ir, lsÍug

ldfkda igyka Wmfhda.S

lr .kS.

• ;¾l Ydiaa;%h yd mß.Kl

úoHdj w;r iïnkaOh.

• nQ,shdkq m%ldYk yd ;d¾lsl

m%ldYk w;r iïnkaOh.

• uQ,sl yd oaú;Shl ;¾l oajdr

yd ta wdY%s; i;H;d j.=

• ixfla;uh iQ;% i|yd mßm:

ks¾udKh

• ixlS¾K iQ;% i|yd jvd;a

ir,  mßm: ks¾udKh

•   ldfkda igyka l%uh

ye`Èkaùu.

•   nQ,shdkq m%ldYk yd ldfkda

igyka

• úp,Hhka ;=kl Wmßuhg

hg;a j f.dv k.k ldfkda

igyka yd tys § fhdod .kakd

Í;s.

• ldfkda igyka weiqßka ixlS¾K

iQ;% ir, lr ;¾l oajdrhkag

ksrEmKh lsÍu.

• úoHq;a mßm:hkays ls%hdldß;ajh

ms<sn| wjfndaOhla ,nhs

• úúO ;¾l oajdrhkays m%;sodk

y÷kd .kS

•    ixlS¾K iQ;% i|yd jvd;a ir,

mßm: ks¾udKh lrhs

• úoHq;a mßm: ks¾udKh lsÍug

;¾l oajdrj, jeo.;alu

;lafiare lrhs'

• úp,Hhka ;=kl Wmßuhg

hg;a j ldfkda igyka

f.dvk.hs'

•   ldfkda igyka mokï lr.;a

Í;s y÷kd.kS

•  ldfkda igyka l%uh fhdof.k

ixlS¾K iQ;% ir, iQ;%hkag

mßj¾;kh lrhs'

15
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8' úpdrd;aul Ñka;kh

weiqßka ;¾l

wdNdij,

iajNdjh y`ÿkd.kS.

8.1  rEmsl ;¾lj,

wdNdihkays wdNdi

 8.2 kZrEmsl ;¾lK

 wdNdihkays iajrEmh

 mÍCId lrhs'

8.3 isoaê jdpl lshuka yd

we.hSïYs,s lshuka w;r

fjki meyeÈ,s lrhs'

• nqoaêh mokï lr .;a ;d¾lsl

Ñka;kh

• ;¾l wdNdij, iajNdjh •

rEmsl wdNdi ^mo l,kh yd

m%ia;=; l,kh weiqfrka&

∗ k-rEmsl wdNdi

• fkdwod<;ajh fya;=fjka

• ÿn, Woa.ukhka

• idjoH mQ¾j úksYaphka

• ixÈ.aO;djhka

• NdId idoDYHuhka

^by; tla tla ldKavh hg;g

.efkk kZrEmsl wdNdi&

• NdIdj yd Ñka;kh

• úia;rd;aul m%ldYk

• we.hSïYS,s m%ldYk

• ks.dó wkqudkys § yg .kakd

rEmsl wdNdi ,ehsia;=.; lrhs'

• rEmsl yd kZrEmsl wdNdi w;r

fjki y÷kd.kS'

• kZrEmsl wdNdi ldKav lrhs'

• tla tla ldKavhg wh;a wdNdi

fjka lrhs'

• NdId Ndú;h u`.ska we;sjk

;d¾lsl fodaI y÷kd .kS'

• kZrEmsl wdNdi ldKav w;r

fjki ;=,kd;aul j olajhs'

• wdpdrd;aul lshukays

j,x.=;djh idlÉPd lrhs'

05
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• kS;sh yd ;¾lh w;r iïnkaOh

• úúO kS;s fCIa;%

• kS;s fCIa;%fha idlaIsj,

ld¾h Ndrh yd idCIsj,

iajNdjhka

• wmrdO yd o`vqjï iïnkaO

wdpdrjd§ u;

• kS;s fCIa;%fha isoaê wOHhkhka

• kS;s fCIa;%hg ;¾l
Ydia;%fha we;s m%dfhda.sl
jeo.;alu wjfndaOfhka úia;r
lrhs

• úúO kS;s fCIa;% ms<sn`o
wOHhkh lrhs'

• kS;suh úksYaphlg idCIsj,

iajNdjh wod< jk whqre

wdo¾Ykh lrhs'

• wmrdO yd o`vqjï ms<sn|

wdpdrjd§ u; úu¾Ykh lrhs'

• wmrdO kS;s fCI;%h ;=, isoaê
wOHhkh lrhs'

• kS;suh úksYaphhkays iajNdjh
wdpdrd;aul m%fõYhlska we.hSug
,la lrhs'

9' kS;sfha iajNdjh yd

kS;suh úksYaphhka

wOHhkh lrhs'

9'1 úúO kS;s fCIa;%hkays

iajNdjh'

9'2 kS;s fCIa;%fha idCIs j,

iajNdjh'

9'3 ks.dó yd Woa.dó

;¾lKhka kS;s

fCIa;%fha fhfok wdldrh

úuihs'

05
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12' úoHd;aul

WmkHdihkays

iajNdjh yd tajd

mÍlaIKhg ,la l<

yels l%u wOHhkh

lrhs'

12.2  úúO mÍCIK l%u  w;r

we;s fjkialï ú.%y

lrhs.

• úoHd;aul mÍCIK l%u

• ksÍCIKh

• iïmÍCIKh

• md,s; lKavdhï l%uh

• m%f;Hl mÍCIK l%u

• ks¾Kh mÍCIKh

• Ñ;a; mÍCIKh

• ñ,af.a mÍCIK úê

•  mÍCIK wx.

•  mÍCIK fodaI

• úúO úoHd;aul mÍCIK l%u

,ehsia;=.; lrhs.

• úúO úoHd;aul mÍCIKhkays

we;s wdfõKsl ,CIK úia;r

lrhs'

• úúO mÍCIK j, fjkia lï

iei`osug yelshdjla ,nd .kshs'

• úoHd;aul fidhd .ekSïj, oS

úúO mÍCIK l%uj, odhl;ajh

we.hSug ,la lrhs'

15



x
l

ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

13' iiïNdù isoaêka

ms<sn|

mqfrdal;khka i|yd

iïNdú;dj

fhdod.kS'

13.1 iiïNdù mÍCIKhl

isoaê újrKh lrhs.

• iïNdú;d ixl,amh ye¢kaùu

yd tys we;s jeo.;alu

• iiïNdú mÍCIK w¾: oelaùu'

• kshÈ wjldY yd kshÈ ,CI

w¾: oelaùu'

• isoaê ms<sn| w¾: oelaùu yd

isoAê ixl,amh'

• ksiel isoaê

• iiïNdú isoaê

• ir, isoaê

• ixhqla; isoaê

• ixlrK yd ixfhdack

(Permutation & Combination)

• isoaêkaf.a fï,h" fþokh yd

wkqmQrlh' ̂ l=,ljdoh

weiqÍka&

• iajdh;a; isoaê

• mrdh;a; isoaê

• wfkHdakH jYfhka

nysIaldrlisoaê nysIaldrl

fkdjk isoaê

• úúO wjia:djkays § iïNdú;dj

m%dfhda.sl j fhdod .ekSu ms<sn|

wjfndaOhla ,nd.kS'

• isoaê w;=ßka iiïNdù isoê

f;darhs'

• ixlrK yd ixfhdack .eg¨

úi`§ug m%dfhda.sl j fhdod.kS'

• isoaê iïnkaO;djka

y|qkd.kS'

10
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ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

13'2 úúO m%fõYhkaf.ka

iïNdú;dj ú.%y lrhs'

13'3 .eg¨ úi§u i|yd

iïNdú;dj ms<sn|

wdlD;s fhdod .kS'

• iïNdú;dj ms<sn| w¾:l:k

yd tajdfha jeo.;alu'

• fm!rdKsl^wdÑkak l,ams;&

ú.%yh

• ixLHdkuh ^idfmaCI ixLHd;&

msúiqu'

• ufkdaúoHd;aul ú.%yh'

^mqoa.,noaO ú.%yh'&

 •  .Ks;uh w¾:l:kh'

 • wdl,k kshuh

• .=Ks; kshuh

• wiïNdjH iïNdú;dj'

• iïNdú;dj ms<sn| ks¾ppk úê

meyeÈ,s lrhs'

• úúO ks¾jphkaf.a iSud

fmkajhs'

• isoaê mqfrdal:khg .Ks;uh

moku fhdod .kS'

• isoaê yd tajd w;r iïnkaOhka

we;s nj .Ks;uh m%fõYhla

weiqßka ú.%y lrhss.

• iïNdú;d ixl,amh fhdod

.ksñka ks.ukj,g t<fò'

• iïNdú;dj úoHd;aul

fidhd .ekSïj,g jeo.;a nj

úksYaph lrhs'

• iïNdú;dj yd .Ks;h w;r

iïnkaOh f.dv k`.hs'

10

10
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ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

14' m¾fhaIKhkays

úoHd;aul Ndjh

i`oyd ñkqu

Wmfhda.S lr .kS'

14.1  úoHdj ;=, ñkqu

w¾:j;a j fhdod  .kshs.

• ñkqï ye`oskaùu, ,CIK yd
ld¾hh

• ñkqï WmlrK yd
úYaf,aIKfha m%fhdack

• wxlj, m%fhdack

• úúO mßudK j¾.

• ñkqï j, yg .kakd fodaI

• úoHd;aul m¾fhaIKfhys ,d

m%udKd;aul Ys,amSh l%u

wjfndaO lr .kS'

• ñkqfuys ,d WmlrK Ndú;fha

jeo.;alu úia;r lrhs'

• o;a; úYaf,aIKfhys ,d úúO

mßudK Ndú; lrhs'

• ñkqïj, yg .kakd fodaI yd

tajd wju lr .; yels Wmdh

ud¾. f;dard.kshs'

• úoHd;aul mÍCIKfha §
ñkqfuka yd .Kkfhka ,nk

m%udKd;aul o;a;j, jeo.;alu

w.h lrhs'

20 20



x
liii

ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

15. ;SrK .ekSfï l=Y,;d

j¾Okh lr.ekSu

i|yd ixLHdk

l%u fhdod .ks'

15.1 ixLHdkfha iajNdjh

y÷kajhs.

 15'2 o;a; yd f;dr;=re

,nd.ekSu i|yd kshe§ï

yiqrejhs'

15'3 ixLHd; jHdma;shla

ms<sn| ;SrKj,g

t<öug WÑ; flakaøSl

m%jK;d ñkqï Ndú;

lrhs'

• ixLHdkh ye¢kaùu

• ixLHdkfha iajNdjhka

• úia;rd;aul ixLHdkh

• wkqñ;s ixLHdkh'

• ixLHdkfha m%fhdackj;a Ndjh'

• mÍCIK yd o;a;

• o;a; j¾.SlrKfha wruqKq yd

mokï

• kshe§ï

• iiïNdù ksheÈ

• iiïNdù fkdjk ksheÈ

• flakaøSh m%jK;d ñkqï

• ud;h

• uOHia:h

• wxl .Ks;uh uOHkHh

• nrl, uOHkHh

• ;SrK .ekSug ixLHdkh

fhdod.kS'

• úoHd;aul idudkHlrKhka

f.dvke`.Sug ixLHdkfha

jeo.;alu w.h lrhs'

• úoHd;aul

m¾fhaIIKfhys ,d o;a; /ia

lsÍfï jeo.;alums<sn|

oekqula ,nd .kS'

• úoHd;aul .fõIKh i|yd

b;d iqÿiq ksheÿï l%u fhdod.kS'

• idOdrK ksheoshl ,laIK

meyeÈ,s lrhs'

• o;a; yeisrùfï yd

úYaf,aIKfha l%ufõohka

y÷kd .kS.

• flakaøSl m%jK;d ñkqï

fhdod.ksñka ks.ukj,g

t<fò'

05

05

05
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ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

15'4 wmlsrK ñkqï

Ndú;fhka ixLHdk

jHdma;shl úisÍu

újrKh lrhs'

15'5 iyiïnkaO;d ñkqï

iyiïnkaO;djhka ys

iajdNdjhka  yd ;ru

ú.%y lrhs'

15'6 ixLHdk Ndú;fha

 fodaI ú.%y lrhs'

• wmlsrK ñkqï

    • mrdih

   • uOHkH wm.ukh

    • iïu; wm.ukh

   • úp,;djh

• idfmaCI wmlsrKh'

• iyiïnkaO;d iajrEm

• Ok Y%s;sluh iïnkaO;dj

• iDK Y%s;sluh iïnkaO;dj

• WodiSk iïnkaOh

• ixLHdkuh fodaI

• ksheÿï fodaI

• ksheÿï fkdjk fodaI

• ixLHd;aul o;a; úYaf,aIKh

lsÍu i|yd ixLHdk l%u

fhdod.kS'

• wmlsrK ñkqï weiqfrka

m%mxph ms<sn| ks.uk ,nd.kS'

• wdl,amuh wjia:djka

m%udKSlrKh lsÍug ixLHdk

l%u fhdod.kS'

• o;a; weiqfrka Ys%;uh

iïnkaO;djka f.dvk`.hs'

• mÍCIK lsÍu i|yd ixLHdkuh

wdNdi we;s fkdjk mßÈ

fhda.H ksê f;dard.kS

• ixLHdk l%u Ndú;fhka

iudÔh  úoHdjka

jdia;úl;ajh /lSu we.hSug

,la lrhs'

05

03

02



x
lv

ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

16'  mqkreohg fmr yd

miq  ld,j, ìys jQ

úoHd;aul u;

weiqßka wkd.;

wNsfhda.j,g uqyqK

fohs.

16.1  úoHdfõ w;S; oekqu

  m%o¾Ykh lrhs.

•  ft;sydisl úoHd;aul u;

•  mqkreohg fmr úoHdj

• mqkreoh yd fldm¾ksldkq

úma,jh

• úoHd;aul úma,jhg

úoHd{Hhkaf.a odhl;ajh

fldm¾kslia,

ffgfldaon%dfya,

.e,S,sfhda, flma,¾,

ksõgka hk

    úoHd{hkaf.a mÍCIK yd

Tjqka ks.uk ,nd .;a

wkaou ms<sn| oekqu

• hq.dka;rhkays § úoHdj

iudchg iïnkaO jQ

wkaou

• by; hq.dka;hkays § f.dv

kef`.k lreKq úoHdfõ

úêl%uhg wod< jk wkaou

• iajdNdúl yd iudÔh úoHd

fCIa;%j, kHdhd;aul

j¾Okh

• jHdjydßl Ys,amSh {dkh

úoHd;aul {dkh f,i

mßj¾;kh jQ wdldrh ms<sn|

oekqula ,nd .kS.

• úoHd;aul oekqu j¾Okhg

miqìï jQ fmr wmr foÈ.

u;jdo;=,kd;aul

j w¾:l:kh lrhs'

• úoHdfõ mqkreoh flfrys úúO

úoHd{hkaf.a u;j,

odhl;ajh ms<sn| f;dr;=re

?ia lrhs'

• úoHdfõ m%.ukh i|yd

úoHd{hdf.a odhl;ajh w.hhs.

10



x
lv

i

ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

16'2  kùk úoHdj yd
  iuld,Sk u; jdo
  úu¾Ykh lrhs'

• kq;k yd iuld,Sk úoHd;aul

u;

• úYajfha m%Njh yd

iajNdjh ms<sn| u; jdo

• Ôjfha iïNjh ms<sn|

u; yd Ôj mßKduh

ms<sn| u;

• .=re;ajdl¾IKjdoh iy

fN!;sl jia;=kaf.a p,s;h

ms<sn| kshuhka

• jdhq ms<sn| pd,ljdoh yd

jdhq kshuhka

• wdf,dalh ms<sn| u; jdo

• mrudKqj ms<sn| j u; jdo

yd wdlD;s

• maf,daðiagka jdoh yd

ridhksl úma,jh

• reêr ixirKh ms<sn`o

u; ^.e,ka iy yd¾úf.a&

• fukav,a yd m%fõKs

úoHd;aul u;

• whskaiaghskSh

• úoHd;aul mokula ;=<

iajdNdúlf,dalfha ixisoaê

,ehsia;= .; lrhs'

• úoHd;aul u;jdoj,g miqìï

jQ úoHd;aul o¾Ykh meyeÈ,s

lrhs'

• úúO u;jdo úoHd;aul

úma,jhkag odhl jQ  whqre

w.h lrhs'

15
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ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

idfmaCI;djdoh

• fldfjdkagï jdo

• ufkdaúoHdj yd tys

.=rel=,

• foaYmd,k úoHfõ u;jdo

• ud¾laiajd§ Ñka;kfha

uQ,sldx.

• flkaishdkq wd¾:sl

kHdhh
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lv

iii

ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

17' úYajikSh;ajh yd

j,x.= Ndjh

iq/flk f,i

iudc úoHd;aul

m¾fhaIKj,

fhfohs'

17.1  iudÔh úoHd yd

iajdNdúl úoHd w;r

fjkialï ú.%y lrhs.

17'2 idudÔh úoHdjkaf.a

m¾fhaIK l%u úu¾Ykh

lrhs'

• iudÔh úoHd úIh fCIa;%•

iajdNdúl ixisoaê meyeÈ,s

lsÍu yd iudc isoaê f;areï

.ekSu w;r fjki

• iudÔh úoHd m¾fhaIK úê

• iDcq ksÍCIK yd iyNd.S;aj

ksÍCIK

• md,s; lKavdhï l%uh

• m%f;Hl mÍCIK l%uh

• m%Yakud,d l%uh

• iïuqL idlÉPd l%uh

• leKSï yd f,aLk yeoEÍu

• wka;rdjf,dalkh

• iudcñ;sl mÍlaIK

• iudÔh úoHd úIh fCIa;% yd

tys iajNdjhka ms<sn|

wjfndaOhla ,nd .kS'

• iudÔh úoHdj, iajdNdúl

úoHdj,ska fjkia jk

wdldrh meyeÈ,s lrhs

• iudÔh úoHdjkaf.a úúO

m¾fhaIKú.%y lrhs'

• fCI;% ióCIK l%u ms<sn| j

;=,kd;aul j ú.%y lrhs'

05
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ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

17'3 iudÔh úoHdj,

jdia;úl;ajh ms<sn|

      .eg¨  ú.%y lrhs'

• iudÔh úoHdjkaf.a m¾fhaIK

o;a;j, j,x.=Ndjh yd

úYajikSh;ajh

• iudÔh úoHdjkaf.a

úoHd;aul Ndjh

• iudÔh úoHdjkaf.a mokïjdo

f.dvke`.Su yd ta ms<sn|
.eg¨

• iudÔh úoHdjkaf.a

jdia;úl;ajh /l .ekSu

i|yd jQ wNsfhda. f.dkq lrhs'

• iudÔh úoHdjka yd ne÷Kq

l%shdldrlï  ;lafiare lrhs'

10
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ksmqK;dj ksmqK;d uÜgu       úIh wka;¾.;h bf.kqï m,  ld,Éfþo
    .Kk

18' ld,Sk j

wNsfhda.hkag

uqyqKq foñka iudc

m%.ukh i|yd

úoHdj yd ;dCIKh

fhdod .kS'

18.1  úoHdj yd ;dCIKh

  w;r we;s  iïnkaO;dj

  ksÍCIKh lrhs.

18'2 úoHd yd ;dCIK

ÈhqKqj mqoa.,hdf.a yd

iudcfha  hym; iy

whym; i|yd fhdod

.; yels nj y÷kd

.kS'

• úoHdj yd iudch

• úoHdj yd ;dCIKsl ÈhqKqj

• mqoa.,hd yd iudch flfrys

n,mdk wdldrh

• l,dj yd úoHdj

• Y%S ,xldfõ bxðfkare

;dCIKh

• úoHdfõ yd l,dfõ wruqKq

iy ld¾h ms<sn| ;=,khla

• wd.u yd úoHdfõ wruqKq

yd ld¾hhka ms<sn|

;=,khla

• kùk úoHdj yd ta wdY%s;

.eg¨

• jD;a;sl .eg¨

• úoHd ;dCIK" kS;sh yd

• úoHdj yd ;dCIKsl ÈhqKqj

iudcfha iodpdrd;aul

meje;aug t,a, lrk

wNsfhda. wjfndaO lr .kS'

• úoHd;aul mÍCIK u`.ska

Woa.; ù we;s iodpdrd;aul

.eg¨ idlÉPd lrhs'

• úoHd;aul .fõIK u`.ska

yg.kakd iodpdrd;aul .eg¨

wju lr .ekSu i|yd jQ Wmdh

ud¾. ms<sn| l;sldjla

f.dvk`.hs'

• l,dj yd úoHdj ifudaOdksl

úh hq;= njg l;sldjla f.dv

k.hs'

• kùk úoHd ;dCIKh ksid

u;= ù we;s .eg¨ úu¾Ykh

lrhs'

• ;dCIKh Ndú;fhka wNsfhda.

ch .ekSug Wmfhda.S lr .kS'

• úoHd ;dCIKh weiqßka mek

15

15
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    .Kk

wdpdrO¾u .eg¨

• úoHd ;dCIKh yd

mdßißl .eg¨

• cdk bxðfkare úoHd

;dCIKh - wdpdrO¾u

.eg¨

• kefkda ;dCIKsl

Ndú;hka

• wjldY ;dCIKh (Space

Technology)

ke`.=Kq f.da,Sh mdßißl

.eg¨ wju lr .ekSug yels

l%ufõo fidhd n,hs'



1

wdLHd; l,kh (Predicate Calculus)

ksmqK;dj (- wdLHd; l,kh ms<sn| wOHhkh lrhs

ksmqK;d uÜgu (-

6.1 kdu, wdLHd;, úp,H yd m%udKSldrl i|yd ixfla; fhdod .ksñka

m%ldYkd;aul jdlH ixfla;hg k`.hs.

6.2 nkaê; yd ks¾nkaê; úp,Hhka iys; iQ;% y÷kdf.k ksis f,i wdfoaYh

lrhs.

6.3 ;¾l yd m%fïhh jHq;amkak l%uh u`.ska idOkh lrhs'

6.4 wdLHd; l,kfha rela l%uh Ndú; lrhs'

ld,Éfþo .Kk (- 45

bf.kqï m, (-

wdLHd; l,kfha iajNdjh yd mrud¾: wjfndaO lr .kS

iqksIamkak iq;% f.dvk`.hss.

NdIduh jdlH ixfla;j;a lrhs.

 iudk iq;% y`ÿkd .ks'

nkaê; yd ks¾nkaê; iQ;% fjkalr y÷kd .ks'

iajdëk ^ks¾nkaê;& wjia:d fjkqfjka ksis f,i wdfoaYkhka fhdod .kS.

wdLHd; l,kfha jHq;amkak l%ufha Í;s y`ÿkd.kS'

wdLHd; l,kfha Í;s weiqßka ;¾l  yd m%fïh idOkh lrhss.

idïm%odhsl yd kùk ;¾l l%u wdLHd; l,kfhka noaO lr we;s wdldrh

  we.hSug ,la lrhss.

wdLHd;uh rela l%uhg wod< Í;s wjfndaO lr .kS.

rela l%ufha Í;s weiqßka ;¾lj, im%udK;dj$ksIam%udK;djh mÍCId lrhss.

m%ia;=; l,kfha iy wdLHd; l,kfha rela l%uh w;r iïnkaO;dj

 we.hSug ,la lrhss.

ye¢kaùu (-

m%ia;=; l,kfha oS m%udKSlD; fkdjQ jdlHj,ska ieÿKq ;¾l ms<sn`o j muKla yodrkq ,efí'

fïjd ir, jdlH yd ;d¾lsl ksh;Ska iu`. iïnkaO lr f.dvk`.d.;a wKql jdlHj,ska ieÿKq

;¾l f,i ie,lsh yels h'

Wod ( boska kqjr ud,s.djla fõ kï túg fld<U jrdhla fõ'

kqjr ud,s.djla fõ' tfyhska fld<U jrdhla fõ'



2

^m%ia;=; l,kfha ir, jdlHhla hkq jdpHfhys m%udK ,CIKhla fkdork ksfIaOk w¾:hla

fkd.;a iukaú; wx. ;jÿrg;a úNckh l< fkdyels jdlH hs&

fujeks ;¾l ;=< we;s ir, jdlH ixfla;hg ke`.Sfï § P,Q,R,S....Z f;la jQ wCIr fhdod.;a

w;r ;d¾lsl ksh;Ska jYfhka ksfIaOkh ^~&" .uH ^&" ixfhdack ^&" ÿn, úfhdacl ^v&"

WNh.uH ^& m%n, úfhdacl ^v& hk ixfla; fhdod .;af;uq'

m%ia;=;uh ;¾lfha im%udK;dj úksYaph lsÍug i;H pl% l%uh" jHq;amkak l%uh yd i;H;d

rela l%uh Wmfhda.S úh' ^ta ms<sn| j idlÉPd lsÍug fuys§ woyia fkdflf¾& tfy;a tu`.ska

úNd. l< fkdyels ;¾l fldÜGdihla o jHjydr h mj;S' ta i|yd mo l,kh iy wdLHd;

l,kh Wmfhda.S fõ'

Wod (- 1' ish¨ ñksiaiq uefrk iq¨ h

weßiafgdag,a ñksfils

tu ksid weßiafgdag,a uefrk iq¨ h

2' ish¨ od¾Ykslfhda m%{djka;fhda h

iuyr .%Slfhda od¾Ykslfhda h

tu ksid iuyr .%Slfhda m%{djka;fhda h

fujeks ;¾lj, zzish¨ZZ zziuyrZZ jeks m%udK ,CIKhkays w¾:h ie,els,a,g f.k iqÿiq

l,khla f.dvke`.Su wdLHd; l,kfha § isÿ flf¾'

wdLHd; l,kfha § kdu" úp,Hhka" wdLHd;" m%udKS lD;hka yd iQ;% hk uQ,sl ixl,am y`ÿkd.;

hq;= fjhs' ;d¾lsl úYaf,aIK ld¾hfha § NdId Í;Ska ms<sn| j o ie,ls,su;a úh hq;= h' ̂ NdIdfõ

m%ldYkd;aul jdlHhla tlaflda i;H fõ' ke;akï wi;H fõ'&

hï ikao¾Nhl oS tla jia;=jla$m%mxphla kdfudaoa ÈIag lrkakd jQ jpkhla fyda jpk iuQy fyda

kduhla f,i y÷kajhs' ksoiqka f,i zzfidl%àiaZZ" zzY%S ,xldjZZ" zz7ZZ" zz7+5ZZ" zzi| u; m<uqj md

;enQ ñksidZZ" oelaúh yels h' wdLHd; l,kh § fujeks kduhka fjkqfjka bx.%Sis NdIdfõ A,

B, ...E f;la jQ (Capital Letters) wCIr Ndú; fõ'

úp,Hhla hkqfjka wm y÷kajkafka hï ljr fyda tla jia;=jla fjkqfjka fmkS isák bx.%Sis

NdIdfõ x, y, z  , fyda a, b, c, ... hk l=vd wCIr yd x
1
, y

2
, a

1
 wdÈh;a ,;ska NdIdfõ  hk

wCIr;aa h'

jdlHuh iajrEmhg wdikak jqj o fujeks úp,H fhdod ,shd we;s my; oelafjk wkaofï jdlH

m%ldYkd;aul jdlH fkdfõ'

1. x ;Ügfhls

2. y,zg jvd úYd, h

tfy;a by; 1 jdlHfhys zzxZZ i|yd fidl%àia o 2 jdlHfhys zzyZZiy zzzZZ fjkqfjka ms<sfj<ska

mDÓúh" pJøhd hk kdu fh¥ úg 1jk yd 2jk jdlH ms<sfj,ska

3' fidl%àia ;Ügfhls

4' mDÓúh pJøhdg jvd úYd, h

hk m%ldYkd;aul jdlH njg tajd mßj¾;kh fjhs' by; 1 jdlHh m%ldYkd;aul

jdlHhla njg m;a lr.; yels ;j;a wdldr folla fuys 5" 6 jdlH u`.ska olajhs'
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5. ish¨ X i|yd x ;Ügfhls' ^tla tla X i|yd x ;Ügfhls& (For each x, x is bald.)

6. X ;Ügfhls  x hk jia;=jla we; ( There is an object X, such that x is bald)

by; 5 iy 6 jdlH u`.ska oelajQ w¾: ms<sfj<ska

7' yefudau ;Ügfhda h

8' iuyre ;Ügfhda h hk jdlH iajrEmhkag W!kkh l< yels h' fï wkqj wdLHd; l,kh ;=<

§ iQ;%hla tlaflda m%ldYkd;aul jdlHhls" ke;akï úp,Hhka iys; tfuka u tu úp,Hhka

i|yd kdu wdfoaYfhka jdlH njg m;a jk m%ldYkhls'

hï jia;= j¾.hla fyda .=K úfYaIhla fyda fjkqfjka fmkS isák mo wdLHd; (predicate) mo

f,i oelaúh yels h' idudkHfhka mo l,kfha § j¾. f,i fmkS isák mo fuys wdLHd;

f,iska ie,flk w;r F isg O f;la jQ bx.%Sis lemsg,a wCIr ta i|yd Ndú; fõ' ^fïjd

úp,Hhla fyda kduhla fyda iu`. ne£" ixfla;uh iQ;%hl fhfoa&

Wod(- F: a W.f;ls G: a wêlrKhg wmydi lrkafkls

H: a /já,sldr fmkqula we;af;ls' I: a iSi¾f.a Nd¾hdjls

wdLHd; l,kfha m%ldYkd;aul jdlHhl ish¨ foa i|yd tlla tlla fjkqfjka" ieu tlla

i|yd u (for each) zzZZ i¾jjdÑ m%udKSlD; (Universal Quantifier) ixfla;h;a" hkakg .e<fmk

jia;=jla we;$ meje;au w`.jk ( There is an object .... such that) zzVZZ wia;sjdÖ m%udKSlD; (Existential

Quantifier) ixfla;hka fhdod .efka'

1. ish¨ x i|yd x

2. iuyr x i|yd Vx f,i fïjd fhfoa

wdLHd; wCIrhla" úp,Hhla iu`. fyda kduhla iys; iQ;%hla f,iska muKla fyda fhÿKq úg

mrudKql iQ;%hls'

A: wrúkao F: a W.f;ls

3. x W.f;ls   - Fx

4. wrúkao W.f;ls  - FA

m%udKSlD;h iu`. wdLHd; wCIrhla ñi kduhla fkdfhfoa

5. ish¨ x i|yd x W.f;ls'   xFx

6. x W.;l= jk w;r x hk jia;=jla we;' VxFx hkqfjka iq;%.; fõ

F, G, H jeks wdLHd; iu`. úp,H fyda kdu fhfoa' úp,Hhka fuka u kdu fyda wCIr fmdÿfõ

ixfla;u h mo f,iska ie,flhs'

idudkH jYfhka wm fuf;la Ndú;hg .;a ixfla;uh NdIdfõ my; oelafjk ixfla;uh

moaO;s we;'

1. jdlHuh iïnkaOl

Wod(- VV

2. jryka ^ &
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3. m%udKSldrl jk  yd V

4. úp,H i|yd fhfok x, y, .... a, b ....l=vd wCIr fyda,;ska wCIr

5. kdu wCIr jk A, B''' E f;la f,dl= wCIr

6. ir, jdlH fjkqfjka P... Z f;la jQ f,dl= wCIr

7. wdLHd; i|yd jQ F... O f;la jQ f,dl= wCIr

iqksIamkak iQ;%

m%ia;=; l,kh o we;=<;a j ixfla;uh NdIdfõ ksjerÈ ixfla;uh jdlHhla iqksIamkak iQ;%hls'

jvd meyeos,s j ksjerÈ j ixCIsma; j oelajqjfyd;a ixfla;uh iQ;%hla my; oelafjk ,CIK

orhs' ^iqksIamkak Í;s f,i o fujd oelaúh yels h&

1. jdlHuh wCIr i`oyd jq ixfla;uh iQ;% Wod(- P, Q, R

2. wdLHd; wCIrlg miq j fhfok úp,Hhla fyda kduhla fyda ixfla;uh iQ;%hls

Wod(-  Fx, FA

by; 1 iy 2 hgf;a jQ iQ;% mrudKql iQ;% fõ

3.  ixfla;uh iQ;%hla kï túg ixfla;uh iQ;%hls

tkhska ~P, ~Fx, ~FA... ixfla;uh iQ;% fõ

4. iy  ixfla;uh iQ;% kï; túg

V  ixfla;uh iQ;% fõ

tkhska" (PQ), (FxGx), (FAGA), (FxP), (P~FA), ixfla;uh iQ;% fõ

5.  ixfla;uh iQ;%hla yd  úp,Hhla kï

 V

iqksIamkak iQ;% fõ

tkhska" x Fx, VxFx, x (Fx  Gx), Vx(FxGx) ixfla;uh iQ;% fõ'

ixfla;uh iQ;%hl mq¾jfhka i¾jjdÖ m%udKSldrlh  fh§ we;s úg th i¾jjdÑ

idudkHlrKhls'

Wod(- xFx, x(Fx Gx)

x(FxGx), xy(FxGy)

ixfla;uh iQ;%hl mq¾jfhka wia;sjdÖ m%udKSldrlh V fh§ we;s úg th wia;sjdÖ

idudkHlrKhla f,iska ye¢kafõ'

VxFx

Vx(FxGx),

VxVy(FxGy)

tfy;a Vxy(FxGy) f,i oelafjk iQ;%hla i¾jjdÖ idudkHlrKhl wia;sjdÖ

idudkHlrKhls'
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by; Í;skag w;sf¾l j wjYH ;ekays ksis f,i jryka fh§u o iqksIamkak iQ;% i`oyd wjYH fõ'

úi÷ï iys; ksoiqka lsysmhla fuys olajuq'

WodyrK(-

01'xFx iqksIamkak o@

fuys Fx fojk Í;sh wkqj iqksIamkak fõ' túg xFx mia jk Í;sh g wkqj iqksIamkak fõ'

02'~Vx~Fx iqksIamkak o@

fuys Fx fojk Í;shg wkqj o" ~Fx ;=ka jk Í;shg wkqjo Vx~Fx mia jk Í;shg wkqjo

h<s ~Vx~Fx h<s ;=ka jk Í;shg wkqj o iqksIamkak fõ'

iqksIamkak iQ;%hla f.dvkef`.k wkaou úhrK rella $ .e,Sï igykla (Grammatical Tree)

wkqidrfhka o oelaúh yels h' mrudKql iQ;%hkaf.ka werö l%ufhka th ixlS¾K iQ;%hla f;la

úldYkh jk mshjr wkql%uh my< isg by<g lshùfuka jgyd.; yels h' fuu reflys 4 jk

iqksIamkak Í;shg wod< wjia:dfõ È muKla YdLdlrKhg ,la jk w;r wfkl=;a Í;Ska g

hg;Ajk wjia:d isria wkql%ufhka oelafõ'

Wod(- 03'x((Fx  Gx)  ~Hx)

x((Fx  Gx)  ~Hx) - (5) rS;sh

(Fx  Gx)  ~Hx) - (4) rS;sh

(Fx  Gx) - (4) Í;sh ~Hx  - (3)  Í;sh

Fx  - (2)  Í;sh     Gx  - (2)  Í;sh Hx - (2)  Í;sh

iqksIamkak iQ;%hls

Wod(-; 4 : xVy (Fx V Gy) z~Hz)

xVy (Fx V Gy) z~Hz - (4) rS;sh

(5)xVy (Fx V Gy) - (5) rS;sh z~Hz - (5) rS;sh

(5)  Vy (Fx V Gy) - (5) rS;sh ~Hz - (3) rS;sh

(4)      (Fx V Gy)   - (4) rS;sh Hz - (2) rS;sh

(2)Fx Gy (2) rS;ska iqksIamkak iQ;%hls

5. x(Fx  Gy)Hx
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iqksIamkak iQ;%hla fkdfõ' iqksIamkak ùug tlaflda xj,ska miqj jryka fhÈh hq;= h'

ke;akï xj,g fmr jryka fhÈh hq;= h'

06' ~xFA  iqksIamkak fkdfõ' wdLHd;hla iu`. fhfok kdu wCIrhg m%udKSldrlh fh§u

w¾: Y+kH fõ' ta ksid ÿ¾ksIamkak fõ'

07' (AxBy)

iqksIamkak fkdfõ' kdu wCIrhla iu`. úp,H fkdfhfoa'

08' ~y Fy

iqksIamkak fkdfõ' m%udKSldrlh iu`. fhfok úp,Hhg fmr ksfIaOkhla  ~y   fh§u

ÿ¾ksIamkak fõ' ^ksfIaOkh tlaflda m%udKsldrlhg mq¾jfhka ke;akï m%udKsldrlh yd

ne`ÿKq úp,Hhka miqj fhosh hq;= h&

NdIduh m%ldYk ixfla; lsÍu

ixfCIamK rgdj

F : a od¾Ykslfhls

G : a m%{df,da,sfhls

A : fidl%àia

P : h:d¾:h m%;HCI lrkq ,nhs

01. ish¨ od¾Ykslfhda m%{df,da,Syq h  x (Fx Gx)

02. lsis u od¾Ykslfhla m%{df,da,sfhla fkdfõ x (Fx ~ Gx)

03. iuyr od¾Ykslfhda m%{df,da,Syq h  Vx (Fx Gx)

04. iuyr od¾Ykslfhda m%{df,da,Syq  fkdfõ;s Vx (Fx~ Gx)

05. yeu od¾Ykslfhla u m%{df,da,sfhla fkdfõ' ~ x (FxGx) / Vx (Fx ~ Gx)

06. od¾Ykslfhda muKla m%{df,da,Syq h   x (GxFx)

07. od¾Ykslfhda yd od¾Ykslfhda muKla m%{df,da,Syq h ( x (FxGx)   x (GxFx)) / Vx

(Fx Gx)

08. yefudau od¾Ykslfhda kï fidl%áia od¾Ykslfhls ( x FxFA)

09. od¾Ykslfhda m%{df,da,Syq kï túg tlaflda fidl%àia m%{df,da,sfhls" ke;akï h:d¾:h

m%;HCI l, fkdyels h ( x (FxGx)  (GA v ~P))

10. uqyqÿ isxyfhda fï .=ydj, Ôj;a fj;s

F: a uqyqÿ isxyfhls' G: a fï .=ydj, Ôj;ajkafkls

Vx(Fx  Gx)

11. ish¨ WmdêOdÍ .=rejre iqÿiqlï imqrd we;s wh hs

F: a WmdêOdßfhls    G: a .=rejrfhls  H: a iqÿiqlï imqrd we;s wfhls

 x ((Fx Gx) Hx)

12. la,sfhdameÜrd weka;kSf.a fukau iSi¾f.a Nd¾hdj jqjd h

A: la,sfhdameÜrd F: a weka;kSf.a Nd¾hdjls  G: a iSi¾f.a Nd¾hdjls

(FA  GA)
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13. {d;Skag yd ñ;%hkag muKla wdrdOkd lr we;

F: a {d;sfhls G: a ñ;%fhls H: a wdrdOkd lr we;af;ls

  x (Hx(Fx V Gx))

14. ffjoHjrfhla ksjfia isà

F: a ffjoHjrfhls G: a ksjfia isákafkls

Vx (F x Gx)

15. i¾mhka w;ßka khs yd fmdf<d.=ka muKla úil=re h

F: a i¾mfhls  G: a kfhlss H: a fmd<f`.ls I: a úil=re h

x (Fx(Ix(Gx V Hx)))

16. iuyr isiqka úfrdaOh mdñka isá kuq;a Tjqka ish¨ fokd w;awvx.=jg .;af;a ke;

F: a isiqfjls  G: a úfrdaOh mdñka isá wfhls H: a w;awvx.=jg .;a wfhls

(Vx (F x Gx)~x(Gx  Fx) Hx) /Vx(Fx  Gx) Vx((Gx  Fx)  ~Hx)

17. foudmshka iu`. wdfjd;a ñi jhi wjqreÿ 18g wvq lsisjl=g fuys we;=<;a úh fkdyel

F: a foudmshka iu`. meñfKkafkls  G: a jhi wjqreÿ 18g wvq wfhls

H: a fuys we;=¿ úh yels wfhls

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

18. foaYysff;IS W.;=ka fukau nqoaêu;a rgg jevodhl h

F: a foaYysff;Isfhl  G:a W.f;ls  H: a nqoaêuf;ls  I: a rgg jevodhl wfhls

x ((Fx  (Gx V Hx))   Ix)

19. fla;,hla" blaukska kgkafka ta foi n,d fkdisáfhd;a muKs

F: a fla;,hls   G: a blaukska kghs  H: a ta foi n,d isákafkls

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

20. we,a*%â nqoaêu;a ldka;djla újdy lr.;a w;r refvd,a*a o tjekakshl újdy lr.;af;a h

F: a we,a*%â újdylfhls   G: a nqoaêu;a ldka;djls  H: a refvd,a*a újdylfhls

(Vx (Fx  Gx)  Vx (Hx  Gx))

m¾hka;.; iQ;% [im¾hka;] yd m¾hka;.; fkdjQ ^ksoyia& iQ;% [Bondage and Freedom]

ixfla;uh iQ;%hla ;=< hï úp,Hhla m%udKSldrlfha úIh m:hg hg;a kï ^wh;a kï& th

m¾hka;.; h' ljr fyda úp,Hhla m%udKSldrlfha úIh m:hg fkd.kS kï th ksoyia (Free)

úp,Hhla fõ'

1. x Fx  -     m¾hka; .; iQ;%hls

2. x Gy -        fuys Gy ksoyia h tuksid iQ;%h m¾hka; .; fkdfõ

3. x (FxGx) -  m¾hka; .; iQ;%hls

4. Vx(Fx  Gy) -     fuys Gy ksoyia neúka iQ;%h m¾hka; .; fkdfõ

5. Vxy (Fx Gy) -   m¾hka; .; iQ;%hls

6. (Vx (Fx  Gy) y Hz) fuys Gy iy Hz ksoyia neúka m¾hka; .; fkdjQ iQ;%hls

7. Vz (xy(Fx  Gy) Hz -  iQ;%h m¾hka; .; fõ'
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ksis f,i wdfoaYh (Proper substitution)

ixfla;uh iQ;%hl ksoyia ^m¾hka;.; fkdjQ& úp,Hhla fjkqfjka ;j;a úp,Hhla fyda kdu

wCIrhla fyda wdfoaY lr.; yels h' tfia wdfoaYfhka miq j o tu úp,Hh ksoyia úh hq;= h'

ta ksid lsis úfgl tu moaO;sh ;=< ne÷Kq úp,Hhla wdfoaYhla f,i fkd.; hq;= h'

x (Fx  Gy)  fuys Gy ksoyiah' ta fjkqfjka Gz, GA, Ga hk ljr fyda úp,Hhla $ kduhla

wdfoaY l< yels h' túg x (Fx  Gz), x (Fx  GA), x (Fx  Ga), úh yels kuq;a lsis úfgl

x (Fx  Gx) f,i ,súh fkdyels h' y fjkqjg wdfoaY l< x úp,Hh tu moaO;sh ;=< x ne£ug

,la fõ' ksisf,i wdfoaYhl § tjeks ne÷Kq úp,H wdfoaY l< fkdyels h' ^wdfoaYfhka miq j

o tu úp,H ksoyia j u mej;sh hq;= h&

 y ((Fx  Gy) (z Fzz  Hx))

fuys Fx yd Hx ksoyia úp,H fõ' tlS úp,Hka i|yd wdfoaY l< yels h

A keu;s wCIrh ta i|yd wdfoaY l< úg

y ((FA  Gy) (z Fz  HA)) iQ;%h ,efnhs

tfuka u x i|yd a wdfoaY l< úg

y ((Fa  Gy) (z Fz  Ha)) iQ;%h ksisf,i wdfoaYhla f,i .; yels h'

wdLHd; l,kfha jHq;amkak l%uh

m%ia;=; l,kfha jHq;amkak l%ufha § fhdod.;a Í;s ish,a, wdLHd; l,kfha jHq;amkak l%uhg

o j,x.= h' tfy;a wdLHd; l,k jHq;amkak l%ufha § ixfla;uh iQ;%hl jryk msg; we;s

i¾jjdÖ fyda wia;sjdÖ fyda m%udKSldrlh bj;a fkdlr jHq;amkak Í;s fhdod.; fkdyels

wjia:d o we;' tneúka iQ;%hl m%udKsldrl bj;a lsrSug wdod< jk Í;s folls' fmdÿfõ tajd

wjia:dlrK Í;s f,i y÷kajhs'

1. i¾jjdÖ wjia:dlrKh ̂i'w'& (Universal Instantiation)

2. wia;sjdÖ wjia:dlrKh ̂w'w'& (Existential Instantiation)

fï Í;s fol yereKq úg m%udKSldrl ixfla;h wd.ukhg o Í;shla we;' th wia;sjdÖ idudkHlrK

Í;sh (Existential Genaralization) ̂ w'i'& fõ' fuu Í;s ;=kg wu;r j wjYH úg § muKla fh§ug

m%udKsldrl ksfIaOkh (Quantifire Nagation) ^m%'ks'& kï wkqÍ;shla o fhdod .; yels h'

^m%'ks' fhoSfuka oS we;s iq;%hg ;d¾lsl j iudk iq;%hla ,efí&

1. i¾jjdÖ wjia:dlrKh ^i'w'&

i¾jjdÖ idudkHlrKhla jk iQ;%hl i¾jjdÖ m%dudKsldrlh bj;a lr ,súh yels h' fuys §
m%udKSldrlh yd nkaê; úp,H fjkqfjka ljr fyda Ñp,Hhla fyda kdu wCIrhla fyda wjia:d
ldrl úp,H f,i fhfoa' Wod -

 x Fx x ~ Fx x (Fx  Gx)

 Fx  ~ Fx  (Fx  Gx) fuys ixfla;uh iq;%hla yd

 Fy  ~ Fy  (FA  GA) ´kEu úp,Hhla  fyda kduhla

FA  ~ FA  (Fy  Gy) úh yels h'

Fa  ~ Fa
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x (Fx  Gx) y (Fx  Gy) xy (Fy  Gx)

 (Fx  Gx) (Fx  Gy) i'w'  (Fy  Gx) i'w'

 (FA  GA) (Fx  Gz)  (FA  GB)

2. wia;sjdÖ wjia:dlrKh ^w'w'&

wia;sjdÖ wjia:dlrKfha § wia;sjdÖ m%udKsldrlh bj;a lrk w;r m%udKslrlfha úp,Hh yd
ne£ we;s wdLHd; moj, úp,Hh fjkia fjhs' ta i|yd tu moaO;sfha fuf;la fkdfh¥ kj
úp,Hhla wdfoaY jk w;r tfy;a th kduhla fkdúh hq;= h'

VxFx Vx~Fx Vy~(Fy  Gy) VxVy(Fy  Gx)

Fy ~ Fy ~(Fx  Gx) (Fz  Ga)

Fz    w'w' ~ Fz w'w'  ~(Fz  Gz) w'w'     fyda

Fa ~ Fa ~(Fa  Ga) (Fa  Gz)

3. wia;sjdÖ idudkHlrKh^w'id&

    kduhla fyda úp,Hhla fyda iu`. fhÿK wdLHd; mohla iys; iQ;%hla we;s úg wia;sjdÖ
m%udKsldrlh hg;g th idudkHlrKh l< yels h'

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

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

ie'hq' lsishï ifla;uh iQ;%hla i¾jjdÖ wjia:dlrKh yd wia;sjdÖ wjia:dlrKh folg u

ke`.sh yels kï m<uq j wia;sjdÖ wjia:dlrKh lrkak'

1. Vy x(Fx  Gy)

2. x (Fx  Gz) ^1'w'w'&

3.      (Fx  Gz)

    (Fy  Gz)

    (FA  Gz) ^2'i'w'&

    (Fz  Gz)
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4. m%udKsldrl ksfIaOkh ^m%'ks'&

m%udKsldrlhg mQ¾jfhka fyda wmr j fyda fhÿKq ksfIaOkhla iys; iQ;%h m%udKsldrlhg

mßj¾;kh ù ksfIaOkfha ia:dkh udre fõ'

1.  2.  ~ 3. ~V 4. V

~V^m%'ks&  V^m%'ks&  ^m%'ks&   ~^m%'ks&

Wod -

  ~xFx ~VxFx x~Fx Vx~Fx

Vx~Fx^m%'ks& x~Fx ^m%'ks& ~VxFx ^m%'ks& ~x Fx^m%'ks&

~x(FxGx) x~(FxGx) ~ x(Fx  Gx)

Vx~(FxGx)^m%'ks& ~Vx(FxGx) ^m%'ks& Vx~(Fx  Gx) ^m%'ks&

jHq;amkak l%u

m%ia;=; l,kfha § m%Odk jHq;amkak l%u ;=kla fhdod .kS' Rcq jHq;amkak l%uh" jl% jHq;amkak

l%uh" wiïNdjH jHq;amkak l%uh hkqfjks' ^tajd ms<sfj<ska my; wdlD;s u`.ska oelafõ&

1. olajkak  1. olajkak  1. olajkak 

2. ................. 2. ~ ^j'jHq'W& 2.  ^w'jHq'W&

3' ................. 3' ................. 3' .................

4.  4.  4. 

óg wu;r j wdLHd; l,kfha § i¾jjdÖ jHq;amkakh keue;s l%uhla o fhdod.kS' th

Wmfhda.S lr.kq ,nkafka  fyda  fyda jeks wjia:djl § h'  hkq ixfla;uh iQ;%hls&

tfy;a  fuys § i¾jjdÖ idudkHlrKfha úp,Hh f,i we;s  i¾jjdÖ jHq;amkakh

wdrïN lsÍug mQ¾jfhka lsisÿ fma<shl ksoyia úp,Hhla f,i fkdmej;sh hq;= h'

1. olajkak  1. olajkak. xFx 1. olajkak.. x(FxGx)

2. olajkak.  2. olajkak.. Fx 2. olajkak.. (FxGx)

3. ............. 3. .............. 3. Fx  ^w'j'Hq'W&

4. ............. 4. Fx 4. 

5.  5. 

 Gx

;¾l jHq;amkak lsÍu

Wod- 01' ish¨ ñksiaiq uefrk iq¨ h

weßiafgdag,a ñksfils

tfyhska weßiafgdag,a uefrk iq¨ h

F: a ñksfils G: a uefrk iq¨ wfhls A: weßiafgdag,a
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ixfla;lrKh - x(FxGx).FA/GA

1. olajkak. GA

2. FA ^wj'2&

3. x(FxGx) ^wj'1&

4. (FAGA) ^3" i'w'&

 GA ^4"2"w'm%'Í&

02' ish¨ ks<sfhda ,iaiK hs' weh ,iaiK fkdfõ' tfyhska weh ks<shla fkdfõ'

    F: a ks<shls G: a ,iaiK wfhls x - weh

ixfla;lrKh -x(FxGx).~Gx / ~Fx

1. olajkak  ~Fx

2. x (FxGx) ^wj'1&

3. ~Gx ^wj'2&

4. (FxGx) ^2" i'w'&

 ~Fx ^4"3 kd'm%'&

03' Wr`.fhda l¿ mdg h l¿ mdg yefudau ,iaiK hs' tfyhska Wr`.fhdaa ,iaiK hs

F-a Wr.fhls' G-a l¿ mdg wfhls' H-a ,iaiK wfhls'

ixfla;lrKh -x(FxGx).x(GxHx) / x(FxHx)

1. olajkak. x(FxHx)

2. olajkak (FxHx)

3. Fx ^w'jHQ'W&

4. x(FxGx) ^wj'1&

5. (FxGx) ^4" i'w'&

6. Gx ^5"3" wm%'Í&

 x(GxHx) ^wj'2&

8. (GxHx) ^7" i'w'&

9. Hx ^8"6" wm%'Í&

04' ish¨ yxifhda iqÿ mdg h' yxifhla isá' tfyhska iuyre iqÿ mdg h

      F-a yxifhls' G-a iqÿ mdg wfhls'

ixfla;lrKh -x(FxGx).VxFx/VxGx

1. olajkak VxGx

2. VxFx ^wj'2&

3. Fy ^2" w'w'&

4. x(FxGx) ^wj'1&

5. (FyGy) ^4" i'w'&

6. Gy ^5"3"wm%'Í&

 VxGx ^6" w'id'&
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05' ish¨ Ñ;%Ys,amSyq ks¾udKYs,amSyq h' meíf,da msldfida Ñ;% Ys,amsfhls' tfyhska wvq ;rñka tla

whl= fyda ks¾udKYS,S h'

      F-a Ñ;% Ys,amsfhls' G-a ks¾udK Ys,amsfhls'  A- meíf,da msldfida

      ixfla;lrKh -x(FxGx).FA / VxGx

1. olajkak VxGx

2. FA ^wj'2&

3. x(FxGx) ^wj'1&
4. (FAGA) ^3" i'w'&

5. GA ^4"2"wm%'Í&

6. VxGx ^4" w'id'&

06' ish¨ fokd úoHd{fhda fyda od¾Ykslfhda fyda fj;s' úoHd{fhda ish¨ fokd od¾Ykslfhda

fj;s' tfyhska yefudau od¾Ykslfhda fj;s'

      F-a úoHd{fhls  G-a od¾Ykslfhls

ixfla;lrKh -x(Fx V Gx).x(FxGx) / xGx

1. olajkak xGx
2. olajkak Gx
3. ~Gx ^j'jHq'W&

4. x(FxGx) ^wj'2&

5. (FxGx) ^4" i'w&
6. ~Fx ^3"5 kd'm%'Í&

 x(FxV Gx) ^wj'1&

8. (FxV Gx) ^7" i'w'&

9. Gx ^5"8"kd'w'm%'&

m%fïh idOkh

Wod - 01. x~Fx~Vx Fx

1. olajkak x~Fx~Vx Fx

2. olajkak x~Fx~Vx Fx

3. x~Fx ^w'jHQW&

4. olajkak. ~Vx Fx

5. Vx Fx ^j'jHQ'W&

 Fy ^5" w'w'&

7. ~Fy ^4'i'w'&

8. olajkak ~Vx Fx x~Fx

9. ~Vx Fx ^w'jHQ'W&

10. olajkak. x~Fx

11. olajkak. ~Fx

12. Fx ^j'jHq'W&

13. VxFx ^12" w'id&

14. ~VxFx ^9" mqk'ß&

15. x~Fx~Vx Fx  ̂ 2"8".'W'.'Í&
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02. x(PFx) (P xFx)

1. olajkak. x(PFx)(P xFx)

2. olajkak x(PFx)(P xFx)

3. x(PFx) ^w'jH'QW&

4.  olajkak xFx

5.   (P Fx) ^3'i'w'&

   Fx ^5 i'lS'Í&

7.   (P Fx) ^3 i'w'&

8.   P  ^7 i'lS'ß&

9.  (P xFx) ^8"4" wdn'&

  10. olajkak (P xFx) x(PFx)

  11. (P xFx) ^w'jHq'W&

  12.  olajkak x(PFx)

  13.   P  ^11 i'l’'ß&

  14.  xFx ^11 i'l’'ß&

  15.   Fx  ̂ 14'i'w'&

 16.    (P Fx) ^13" 15" wdn'&

  17.  x(PFx)(P xFx) ^2"10 .'W'.'Í&

03. (xFx  xGx)  x(Fx  Gx)

1. olajkak (xFx  xGx)x(Fx  Gx)

2. (xFx  xGx)  ̂ w'jHQ'W&

3. xFx ^2 i'ls'&

4.  xGx ^2 i'ls'&

5. olajkak. x(Fx  Gx)

 Fx ^3 i'w'&

7. Gx ^4 i'w'&

8. (Fx  Gx) ^6"7 wd'n'Í&
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  05. VxFx ~x~Fx

1. olajkak. VxFx ~x~Fx

2. olajkak. VxFx ~x~Fx

3. VxFx  ̂ w'jHQ'W&

4. olajkak. ~x~Fx

5. x~Fx ^j'jHQ'W&

 Fy ^3'w'w'&

7. ~Fy  ^5'i'w&

8. olajkak. ~x~Fx VxFx

9. ~x~Fx  ̂ w'jHq'W&

10. olajkak. VxFx

11. ~VxFx ^j'jHQ'W&

12. olajkak. x~Fx

13. olajkak. ~Fx

14. Fx ^j'jHq'W&

15. VxFx  ̂ 14'w'id'&

16. ~VxFx ^11" mqk'Í&

17. ~x~Fx ^9" mqkÍ'&

18. VxFx ~x~Fx ^2"8".W.'Í&

04.(xFx  ~xGx)  Vx(Fx ~Gx)

1. olajkak. (xFx  ~xGx)Vx(Fx  ~Gx)

2.  (xFx  ~xGx) ^w'jHQ'W&

3.  xFx ^2 i'ls&

4.   Vx~Gx ^2 i'ls&

5. olajkak.  Vx(Fx  ~Gx)

6. ~Vx(Fx  ~Gx) ^j'jHQ'W&

7. olajkak.  xGx

8. olajkak.  Gx

9.  ~Gx ^j'jHQ'W&

 Fx ^3 i'w'&

11.  (Fx  ~Gx) ^10'9 wd'n'&

12.  Vx(Fx  ~Gx) ^11 w'id'&

13.  ~Vx(Fx  ~Gx) ^6 mqk¾&

14' ~xGx ^4 mqk¾&
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wdLHd; l,khys i;H;d rela l%uh - Predicate Truth Trees Method

i;H;d rela l%ufha § fhdod .kq ,enQ wkqñ;s Í;ska moaO;shla fõ' tajd"

1' isria wkql%ñl Í;s ̂ Stacking Rules&

2' YdLdlrK Í;s ̂ Branching Rules&  f,i j¾. flf¾

ixfla;uh iQ;%hla i;H jk tla wjia:djla muKla we;s úg § isria wkql%ñl Í;s fhfoa

 iy  ljr fyda ixfla;uh jdlH jk úg §

1.  2.  3.  4. V 

   
  

ixfla;uh iQ;%hla i;H jk úl,am wjia:d mj;sk úgl § tajd YdLdlrKhka u.ska oelafõ'

1.  2. V 3.  4.   5.  

         

   

6. V  7. V 

   

   

;¾lhl im%udK" ksIam%udK;djh úksYaph lsÍfï § wjhj iu`. ks.ukfha ksfIaOkh fma<shl

,shd wkqñ;s Í;Ska Ndú;fhka rel ks¾udKh lrhs' rel jefia kï yd kï muKla ;¾lh

im%udK h'
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Wod(- 1. PQR QR/P Wod(-  RPQRP/RQ

P(QR). 1     R(PQ)     1

(Q ~R)    (RP)     3

     P ~ (RQ)

     Q      R

   ~R     ~Q

   ~P (QR)     2        ~R (PQ)    2

    x        x

        ~Q                  R     ~P  Q

         x      x  x

 im%udK hs                    ~R                P

                      x      x im%%udK hs

wvq ;rñka tl YdLdjla fyda újD; kï ;¾lh ksIam%udK fõ

Wod(- 1. (PQ).(RS).(QVS) / (PVR) 2. (PVQ).(PR)/ (QR)

(PQ)    1 (PVQ)

(RS)    2 (PR)    1

(QVS)    3 ~(QR)

~(PVR)                 Q

    ~P      ~R

    ~R

    ~P Q ~P R

~R         S   ~R              S  P Q

x

                                ksIam%udK hs




 











Q   S  Q     S   Q        S        Q         S

ksIam%udK hs

x

my; oelafjkafka m%ia;=; l,kh hgf;a rela l%uh" ;¾l ms<sn`o úksYaphkag fhdod .;a
wdldrh
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rella jeiSug tys YdLd wef;d;a ta ish,a, o jeiS hd hq;= w;r ta i`oyd úixjd§ jdlH folla

refla tal f¾Çh j mej;s h hq;=hs' m%ia;=; l,kfha i;H;d rela l%uh f.dvke`.Sug wod, jQ

by; lS Í;Ska ta mßoafoka u wdLHd; l,kfha rela l%uh ms<sn| j;a j,x.= fõ' Bg w;sf¾l j

wLHd; l,kh i`oyd úfYaI lr oelajQ wjia:dlrK Í;Ska jk i¾jjdÖ wjia:dlrKh ̂ i'w'& iy

wia;sjdÖ wjia:dlrKh;a ^w'w'& idudkHlrKhla f.dvk`.k wia;sjdÖ idudkHlrK Í;sh;a

^w' id'& úfYaIs; wjia:djkays § muKla fh§ug wjir § we;s m%udKSldrl ksfIaOkh;a ^m%'ks'&

wdLHd; rela l%uh ;=< fhfoa' ixfla;uh iQ;% fjkqfjka rel ks¾udKh jk wdldrhkag ksoiqka

lsysmhla my; oelafõ'

Wod(- 1. x (Fx  Gx) 2. ~x (Fx  Gx) 3. ~(VxFx  xGx)

(FxGx) Vx~(FxGx) VxFx

     ~(FyGy) ~xGx

~Fx Gx                   Fy Vx~Gx

               ~Gy        Fy

    ~Gz

  4. x~(FxGx) 5. Vx~(FxGx) 6. ~x (FxGx)

 ~(FxGx) ~(FyGy) Vx ~(FxGx)

         Fx Fy ~(FyGy)

             ~Gx                     ~Gy              Fy

          ~Gy

7. x ~(Fx v Gx) 8. Vx~ ~Fx ~x~Fx 10. Vx~(Fx v Gx)

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

           ~Fx           Fy     ~ ~Fy           ~Fy

           ~Gx    Fy           ~Gy

11. x (Fx  P) 12. x ~(P Fx Vx(Fx  P)      14.x~(Fx  Gx)

  (Fx  P)     ~(P Fx (Fy  P) ~(Fx  Gx)

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

    P  ~P      ~Fx       Fx P     ~P

15. x(Fx~(Gx  Hx)) Wod(-1. ~x (FxGx) Wod(-2.  ~(VxFx xGx)

Fx~(Gx  Hx)  Vx~(FxGx)    VxFx

     ~(FyGy)    ~VxGx

~Fx ~(Gx  Hx)         Fy        Vx~Gx

       ~Gy         Fy

~Gx    ~Hx        ~Gz

wdLHd; l,kfha rela l%uh u`.ska ;¾lhl im%udK;dj úksYaph lsÍfï § wjhj iu`. ks.ukfha

ksfIaOkh isria j fm<ss jYfhka ,shd wk;=re j rel f.dvk`.hs' rel jefia kï yd kï muKla

;¾lh im%udK fõ'
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1. (xFxxGx)/ x(FxGx) 2. (xFx ~xGx)/ ~x(FxGx)

xFxxGx) (xFx ~xGx)

~x(FxGx)  x(FxGx)

Vx~(FxGx) xFx

~(FyGy)  ~xGx

       Fy Vx~Gx

    ~Gy ~Gy

 Fy

~xFx xGx        (FyGy)

Vx~Fx Gy

~Fz X ksIam%udK hs ~Fy Gy

X X   im%udK hs

3. (Fx  Gy)/ zFzGz) 4. x(Fx ~ Gx).GA / ~FA

     (Fx  Gy) x(Fx ~ Gx)

~z(FzGz)         GA

 Vz~(FzGz)         FA

~(FaGa) (FA ~ GA)

       Fx

       Gy  ~FA    ~GA

 X          X   im%udK hs

~Fa Ga    ksIam%udK hs

5. x(Fx  Gx).x(GxHx)/ FAVx(GxHx)

x(Fx  Gx) 6. Vx(FxGx). VxFx / xGx

x(GxHx) Vx(FxGx)

~(FAVx(Gx Hx))        VxFx

FA       ~xGx

~Vx(Gx Hx)       Vx~Gx

x~(Gx Hx)        (FyGy)

 (FAGA)             Fy

(GAHA)            Gy

~(GAHA)            Fz

       ~Ga  ksIam%udK hs

~FA      GA

X ~GA        HA

 X

      ~GA      ~HA

       X        X   im%udK hs
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rela l%uh m%fïh idOkhg fhdod .ekSfï oS we;s m%fïhfha ksfIaOkh fjkqfjka rel ks¾udKh

lrkak

Wod-1. x(Fx Gx) yFy zFz)

  ~ x(Fx Gx) yFy zFz))

x(Fx Gx)

    ~ yFy zFz)

~ zFz ~ zFz

  Vy~Fy Vz~Fz

~Fa    ~Fb

  (Fa  Ga)   (Fb  Gb)

   Fa         Fb

X          X

Wod-2. xFx  ~Vx~Fx) Wod-3. Vx (P Fx) (P VxFx)

   ~xFx ~Vx~Fx)      ~ (Vx (P Fx) (P VxFx))

 Vx (P Fx)

           ~ (P VxFx)

xFx             ~xFx

Vx ~ Fx ~Vx ~ Fx ~P ~VxFx

 ~ Fy   Vx~Fx            (P Fy)  Vx~Fx

   Fy       ~ Fy     P  (P Fy)

    X    ~ ~ Fy     X       ~ Fy

         Fy          Fy

          X           X

Wod-4. (VxFx VyFy)

  ~ (VxFx VyFy)

 VxFx

   ~ VyFy

y~Fy

Fz

 ~Fz

  X
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;¾l oajdr (logic gates)

ksmqK;dj (- úoHq;a mßm:hkays l%shdldÍ;ajhg ;d¾lsl kshuhka fhdod .kS.

ksmqK;d uÜgu (-

7'1 ixfla;uh iQ;% i|yd ;¾l oajdr f.dvk`.hs'

7.2 ixlS¾K iq;% ir, lsÍug ldfkda igyka Wmfhda.S lr .kS.

ld,Éfþo .Kk (- 30

bf.kqï m,(- ·  úoHq;a mßm:hkays ls%hdldß;ajh ms<sn| wjfndaOhla ,nhs

úúO ;¾l oajdrhkays m%;sodk y÷kd .kS

ixlS¾K iQ;% i|yd jvd;a ir, mßm: ks¾udKh lrhs

úoHq;a mßm: ks¾udKh lsÍug ;¾l oajdrj, jeo.;alu ;lafiare lrhs'
úp,Hhka ;=kl Wmßuhg  hg;a j ldfkda igyka f.dvk`.hs'
ldfkda igyka mokï lr.;a Í;s y÷kd.kS
ldfkda igyka l%uh fhdof.k ixlS¾K iQ;% ir, iQ;%hkag mßj¾;kh
   lrhs'

ye¢kaùu(-

oaùuh ixLHd weiqfrka úúO ;d¾lsl wdlD;Ska f.dvkexùug;a ta wkqj hï hï ;SrK .ekSug;a
yels jk mßoafoka ks¾udKh flfrk igyka ;d¾lsl mßm: f,i ye|skafõ’ mß.Klhla ieleiS
we;af;a tjka úúO ixlS¾K ixLHdxl mßm: /il tl;=jlsks’ fuu bf,lafg%dksl mßm:
ks¾udKh lr we;af;a ;¾l oajdr wjYH wdldrhg tlsfkl yd iïnkaO fldg oelaùfuks'
tkhska n,k l, mß.Klhl uOH msß ieleiqï tallhla (CPU) jkdyS ;¾l oajdr w;súYd,
ixLHdjl tal rdYs;ajhls'

wdodk input ix{d tlla fyda Bg jeä ixLHdjla fyda weiqfrys l%shdldÍ ù iïu; m%;sodk output
ix{djla ksmojk bf,lafg%dksl mßm:hla ;¾l oajdrhls fïjd uQ,sl jYfhka nQ,shdkq ùc
.Ks;uh isoaOdka; u; mokï j ks¾udKh flf¾' mß.Klhl úúO o;a; ks¾udKh flfrkqfha
úoHq;a ix{d oajhhla weiqfrks' tajd fjda,aàh;d uÜgï f,i y÷kd .efka by< úoHq;a úNjh 1
jYfhka o my< úoHq;a úNjh 0 jYfhka o tys ,d ksrEms; fõ' fuu wdo¾Yh úoHq;a mßm:hkays
wereKq (on) yd jeiqKq (off) wjia:djkag iudk h' mß.Kl ;dlaIKfha oS fuu fla; oaùuh ixLHd
(binary numbers) f,i wkaj¾: h' tys oS 1 yd 0 hk oaùuh ixLHd i|yd ms<sfj<ska i;H (true) yd
wi;H (false)hk ;d¾lsl w.h wdfoaY flf¾'
;¾l oajdr wdY%s; mßm: Ndú;d jk wdldrh wkqj fldgia follska hq;= fõ' ta uQ,sl ;¾l oajdr
(basic logic gates) yd ixhqla; ;¾l oajdr (combinatonal logic gates) jYfhks'

 uQ,sl ;¾l oajdr
 yd ;¾l oajdrh (AND Gate)
 fyda ;¾l oajdrh (OR Gate)
 k ;¾l oajdrh (NOT Gate)
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yd oajdrh (AND Gate)

wdodk ix{d folla fyda jeä .Kkla fyda u; l%shdldÍ ù m%;sodkhla ,nd .kakd w;r wdodk
wjia:d ish,a, WÉp kï yd kï muKla m%;sodkh WÉp fõ' tla wdodk wjia:djla fyda wjp kï

m%;sodkh wjp fõ'

fyda oajdrh (OR Gate)

wdodk ix{d folla fyda jeä .Kkla fyda u; mokï j m%;sodkh ,nk w;r tlS wdodk wjia:d
ish,a, wjp kï yd kï muKla m%;sodkh wjp fõ' m%;sodkh WÉp ùug kï wju jYfhka tla
wdodk wjia:djla fyda WÉp úh hq;= h'

k' oajdrh (NOT Gate)

wdodkh flfrk ;d¾lsl w.fhys wkqmQrlh m%;sodkh f,i ,ndfok ;¾l oajdrh k fyj;a

ksfIaOkd;aul ;¾l oajdrh hs' wdodkh 0 jk úg m%;sodkh 1 jk w;r wdodkh 1 jk úg

m%;sodkh 0 fõ' th hál=re ldrlh (inverter) f,i wkaj¾: h'

 ixhqla; ;¾loajdr

k' yd ;¾l oajdrh  (NAND Gate)

yd oajdrfha iy k oajdrfha tl;=jls' wdodk w.hka ish,a, WÉp (high = 1) jk úg oS muKla

m%;sodkh wjp (low = 0) fõ'

P Q

0

0

1

1

0

1

0

1

0

0

0

1

wdodk m%;sodk

 
A B

C

AND

 P

Q

(PVQ)P Q

0

0

1

1

0

1

0

1

0

1

1

1

wdodk m%;sodk

A

B
C

OR

R
A C

NOT

P

wdodk m%;sodk

P

0

1

1

0

A B

C

NAND

P Q

0

0

1

1

0

1

0

1

1

1

1

0

wdodk m%;sodk

P
Q

 

 P
Q

P

Q
(PVQ)
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A

R

C

NOR

B

 

 

 

A

B

 

    A

B

A

B

 
A

(A.B)

k' fyda ;¾l oajdrh (NOR Gate)

fyda oajdrfha iy k' oajdrfha tl;=jls' wdodk w.hka ish,a, wjpjk úg oS muKla m%;sodkh

WÉp fõ'

k' yd ;¾l oajdrh (NAND) iy k' fyda ;¾l oajdrh NOR uQ,sl jYfhka i¾j oajdr
universal gates ^úYaùh oajdr& f,i ye|skafõ' tajd weiqfrka ljr ;¾l oajdrhla jqj ksrEmKh

l< yels fõ'

nysIaldrS fyda oajdrh (Exclusive OR Gate) - m%n, úfhdacl l¾l oajdr

wdodk w.hkaf.ka tlla yd tlla muKla WÉp jk úg oS m%;sodkh WÉp fõ'

nysIaldrS k' fyda ksfYaê; m%n, úfhdacl ;¾l oajdrh XNOR (Exclusive (X NoR))

wdodk w.hka tlsfklg úreoaO úg oS muKla m%;sodkh wjp fõ' ^wodk w.hkaf.ka tlla yd

tlla muKla WÉp jk úg oS m%;sodkh wjp fõ'

NAND weiqßka NOT ksrEmKh

NAND weiqßka AND ksrEmKh

NAND weiqßka OR ksrEmKh

(PVQ)P Q

0

0

1

1

0

1

0

1

0

1

1

0

wdodk m%;sodk

P Q

0

0

1

1

0

1

0

1

1

0

0

1

wdodk m%;sodk

P Q

0

0

1

0

1

0

1

wdodk m%;sodk

1

1

0

0

0

P

Q
~ (PVQ)

P

Q

~ (PVQ)

A

B
(A+B)

P

Q

(PVQ)

P

Q

~ (PVQ)
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iudk iQ;% weiqßka ;¾l oajdr f.vke`.Su

Wod(-

4. (PQ)  ((PQ) V ~(PVQ))

1' (PQ)  (~PVQ)

fuh jvd ir, oajdrhla u`.ska oelajkafka kï XNOR gate

3. ~(P~Q)  (PQ)

2. ~(PQ)  (P ~Q)

5. ~(P  Q) PVQ)~(PQ))

6. (P~Q)(Q~R)  ((PQ) V ~(Q R))

fuh jvd ir, oajdrhla u`.ska oelajkafka kï XOR gate

P

Q

P

Q

~ (PVQ)

 P

Q

 P

Q

P

Q

(PVQ)

P

Q

R

P

Q
 

P

Q
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P Q R

7. ((PQ) PR [(~PV(QR)) V (P ~(Q V R))]
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ldfkd*a igykal%uh (Karnaugh Map)

fla igyk f,i wkaj¾: fudßialdfkd*a ^Maurice Karnaugh& igyk nQ,shdkq ùcSh m%ldYk

jvd;a ir, fldg olajkq ,nk jeo.;a ;d¾lsl wdo¾Yhla f,i oelaúh yels h' wfußldkq

fN!;sl úoHd{hl= f,i m%lg fyf;u .Ks;h úIfhys m%ùKfhla úh' fyf;u ish ;d¾lsl

igyka Wmfhda.S lr .ksñka ;¾l oajdr wvq msßjehlska ms<sfh< lsÍug;a" kùlrKh lsÍug;a

myiq u`.la bosßm;a lf<ah' 1953 oS fuu wdo¾Yh Tyq úiska ilik ,os' th 1952 jif¾ tâjâ

ùÉ (Edward Veitch) f.a rEigyka l%ufhys ixj¾ê; os.=jla úh' ldfkd*af.a fuu igyk

i;H;d j.=fõ kj;djla f,i ie,lsh yels h' nQ,shdkq oaùuh ixLHdxl iydhlr .ksñka

ixfhdacl" úfhdacl yd ksfIaOkh ;d¾lsl ksh;Skag muKla iSud fjñka Tyq fuu wdlD;sh

ks¾udKh fldg we;'

fuu ldfkda igykl we;=<;a fldgq ixLHdj 2n f,i ;SrKh fõ' ^n  úp,Hhka .Kk fõ&
Wod-  2n

oaùuh úp,H 22      = 22      =  4
f;jeoEreï úp,H 23     = 222      =   8
isjq úp,H 24      = 2222  =  16

nQ,shdkq l%uh ixfla; ;¾l l%uh

úp,H A,B,C,D —— P,Q,R,S ——— Z
ksfIaOkh (A,B,C ...) /(ABC ~ (~P, ~Q, ~R)
ksh;Ska

ixfhdaclh  
úfhdaclh + 

i;H;d we.hqï 1,0 T,F

ldfkd*a igykla ms<sfh< lsÍu

 úp,H folla i|yd

{[(~P~Q)  (~PQ)]  [(P~Q)  (PQ)]}

 úp,H ;=kla i|yd

{[(~P~Q~R)(~P~QR)(~PQR)(~PQ~R)(P~Q~R)(P~QR)(PQR)(PQ~R)]}

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

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

0
1
0
1
0
1
0
1

C

0.0
(~P~Q)

(a)

0.1
(~PQ)

(b)

0.0
(P~Q)

(c)

0.0
(PQ)

(d)

0

1

P
Q

0 1
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úp,H 4la fyda 5la fyda f,i o fuh oS¾> l< yels jqj;a fuys oS igyk úp,H 3lg muKla iSud

flf¾' nQ,shdkq m%ldYk iq¿ lsÍfï oS ldfkd*a igyka Ndú; l< yels l%u folla we;'

 .=Ks;hkaf.a tl;=jla f,i sum of product (SOP)

 tl;=j, .=Ks;hla f,i product of sum (POS)

.=Ks;hkaf.a tl;=jla sum of product (SOP) weiqfrka ixlS¾K m%ldY ir, lsÍu muKla fuys

oS isÿ flf¾' tys ,d wkq.ukh lrk Í;S lsysmhla we;' tajd ldKav lsÍfï Í;s f,i kï fõ'

ldKav lsÍfï Í;s

1' 1 yd 0 hk w.hka ixfla;j;a lsÍfï oS 0 ta  i|yd Ndú;hg fkd.kS' ^.=Ks;hkaf.a tl;=j
u; mokï ùu Bg fya;=j hs& ̂ 1 i`oyka lr we;s wjia:d ;Sre wkqj yd fma<s wkqj ldKav flf¾'

2' úl¾Kdldr j ldKav l< fkdyels h'

3' ieu úg u tlsfkl wdikak mo muKla ksjeros Ndú;h Wfoid fhdod .efka'

4' fldgq fofla .=Kdldr ^2"4"6"8& f,i ixfhdackh l< hq;= h' ^fldgq ;=kla tl ldKavhl g

.; fkdyels h'

  

5' tlla u; tlla msysgk fia ixfhdackh l< yels h' tfia u ixfhdackfha oS yels;dla úYd,

u ldKavh f.dkq l< hq;= h'
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6' is,skavrdldr jk mßos wod< ixfla;d;aul f.dkqj isria fyda ;sria f,i msysgk fia ia:dk

fyda .; l< yels h'

 úp,H 2 yd 3 iys; ldfkda igyka

 ^A,B,C f,i olajd we;s úp,Hhka P,Q,R f,i mßj¾;kh l< yels h'&  (A,B,C f,i olajd we;s

úp,H P,Q,R f,i mßj¾;kh l< yelsh '&

AB + AB + AB + AB       {[(~P~Q)  (~PQ)]  [(P~Q)  (PQ)]}

(ABC+(ABC)+(ABC)+(ABC+(ABC+(ABC)+(ABC)+(ABC=
{[(~P~Q~R)(~P~QR)(~PQR)(~PQ~R)(P~Q~R)(P~QR)(PQR)(PQ~R)]}

ldfkd*a igyk fhdod .ksñka ixlS¾K iQ;% ir, fldg oelaùu

Wod- 1 (AB) + (AB) + (AB)  ? Wod- 2(AB) + (AB) + (AB)    ? A + B

(A+B) = (~PQ) (A+B) = (~P~Q)

Wod- 3 (ABC) + (ABC) + (ABC) + (ABC) + (ABC)   ? A + (BC)

1

1

1

11

0

11 100100
A

BC

0.0
(~P~Q)

a

0.1
(~PQ)

b

0.0
(P~Q)

c

0.0
(PQ)

d

0

1

P
Q

0 1

A + (BC) = (~PQ~R)
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úpdrd;aul Ñka;kh ms<sn| wOHhkh

ksmqK;djh (- 8'0 úpdrd;aul Ñka;kh weiqßka ;¾l wdNdij, iajNdjh y÷kd.kS

ksmqK;d uÜgu (- 8'1 rEmsl ;¾lj, wdNdihka

  8'2 kZrEmsl ;¾lk wdNdihkays iajrEmh mÍCId lrhs

ld,ÉfÊo (- 25

bf.kqï m, (-

 ks.dó wkqudkys § yg .kakd rEmsl wdNdi ,ehsia;=.; lrhs

 rEmsl yd kZrEmsl wdNdi w;r fjki y÷kd .kshs

 kZrEmsl wdNdi ldKav lrhs

 tla tla ldKavhg wh;a wdNdi fjka lrhs

 NdId Ndú;h u; we;s jk ;d¾lsl fodaI y`ÿkd .kS

 kZrEmsl wdNdi ldKav w;r fjki ;==,kd;aul j olajhs

 wdpdrd;aul lshukays j,x.=;dj idlÉPd lrhs

ye¢kaùu(-

;¾ldNdij, iajNdjh

zz ;¾l Ydia;%Sh uQ,O¾u W,a,x>kh lrñka im%udK fõYfhka fmkS isák ish¨ ksIam%udK

;¾l wdNdisl h' - fj,agka yd fudkyeka - uOHu Wmdê l¾l Ydia;%h

wdNdi yg.kakd wdldrh wkqj iajrEm folls

1' im%udK ;¾l wdlD;Skaf.ka neyer j hdu ksid we;s jk rEmsl wdNdi

2' wka;¾.;h jdia;úl núka f;dr ùu ksid yg .kakd kZrEmsl wdNdi

úIh lreKq meyeÈ,s lr .ekSug w;aje,

rEmsl wdNdi (-

ks.dó moaO;Ska f.dv ke`.Sfï §  ms<s.;a iajisoaë" wkqñ;s" m%fïh we;' Bg wkqrEmj f.dvke`.=Kq

;¾l im%udK h' im%udK ;¾l wdlD;Skaf.ka neyer jQ ;¾l rEmsl wdNdihkag ,la fõ'

wmrdx. wdNih

wiïNdjH fyj;a .uH jdlHhl wmrdx.h i;H jk úg tys mQ¾jdx.h tu`.ska .uH lr .ekSu

ksid fï wdNdih yg .kS'

Wod(- Wv mekafkd;a ìu jefghs

ìu jeà we; PQ              P: Wv mkshs

/ Wv mek we;  Q                  Q: ìu jefghs

/ P
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ksfIaê; mQ¾jdx. wdNdih

.uH jdlHhl mQ¾jdx.h ksfIaOkh lsÍu u`.ska tkï ksfIaê; mQ¾jdx.h i;H jk úg bka tys

wmrdx.fha ksfIaOkh i;H hehs .uH lr .ekSfï § ksfIaê; mQ¾jdx. wdNdih we;s fõ'

Wod(-  Wv mekafkd;a ìu jefghs

Wv mek ke; PQ              P: Wv mkshs

/ ìu jeà ke;   ~P               Q: ìu jefghs

/~Q

kdia;s wia;s m%ldr Í;sh jrojd fh§u

idOH wjhj úl,am w;ßka tlla wjhjh ;=< ms<s.ekSfuka wk;=re j b;sß úl,amh ks.ukfha

oS m%;sfCIam lsÍu fya;=fjka jro yg.kS' Wod(-

(P v Q) (P v Q) Tyq kqjr fyda fld<U hhs

   Q    P Tyq kqjr hhs

/~P /~Q / Tyq fld<U fkdhhs

by; ;;a;ajhka yereKq úg my; i|yka rEmsl moaO;so ;¾lK Í;s W,a,x>kfhka wdNdi

yg.kS'

wjHjys; wkqudkh u`.ska yg.kakd wdNdi

^Wod(- wh:d mßj¾;kh" wh:d mria:dmkh" wh:d m%;sf,daukh" jHdc m%;sfhda.h&

jHjys; wkqudkfha § ^ixjdlH ;¾lh& we;s jk wdNdi

^Wod(- p;=Iamo wdNdi" wjHdma; uOHmo wdNdih" wh:d mCImo wdNdih" wh:d idOHmo wNdih&

kZrEmsl wdNdi-

úhqla; Ñka;kfhka neyer j isoaêjdpl lreKq wdY%hka ks.ukh lrd t<öu kZ rEmsl moaO;shl

§ oel.; yels h' tys § ks.ukfha j,x.= Ndjh r\ mj;skafka wjhj ^idCIs& f,i bÈßm;a jk

lreKqj, wod<;dj" m%n,;dj" jdia;úl nj jeks idOl u;h'&

ks.ukh ikd: lrkq jia bÈßm;a lrk fya;+ka wjYH fyda iEfyk fyda fya;+ fkdùu" idjoH

^jHdc& fya;+ ùu jeks úúO fya;= u; kZrEmsl wdNdih yg.kS'

weßiafgdag,a úiska YdíÈl wdNdi ̂NdId Ndú;h fya;=fjka yg.kakd wdNdi& iy fya;= idOlhkaf.a

ÿn,;dj ksid yg.kakd wdNdi f,i ldKav folla hgf;a wdNdi 13la muK bÈßm;a lrKq ,en

we;'

kQ;k ;¾l Ydia;%%{hska fmdÿ ,CIK fyj;a mjq,a iudk;d j (Family resemblance) wkqj kZrEmsl

wdNdi ldKav lr we;'

1' w¾:dka;r wdNdi fyj;a fkdwod<;ajh ms<sn| wdNdi (Fallacies of Irrelevancy)

2' ÿn, Woa.uk wdNdi (Fallacies of  Weak Induction)

3' idjoH mQ¾j úksYaphka u; yg.kakd wdNdi (Fallacies of  Presumption)

4' ixÈ.aO;d wdNdi (Fallacies of  Ambiguity)

5' NdId idoDYHuh wdNdi (Fallacies of  Gramaticul Analogy)
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fï tla tla ldKavhg wh;a wdNdihkaf.a iajrEm ms<sssn| j y÷kd .; hq;= fõ'

01' fkdwod<;ajh ms<sn| wdNdihka

hï ks.ukhla ikd: lrkq jia bÈßm;a lrk idCIs ;¾lhg wod< úh hq;= h' wod< fkdjk

lreKq tkï ;¾ckd;aul iajrEmfhka" wkqlïmdj ,nd .ekSfï iajrEmfhka wdfõ.hka biau;=

lrk wkaoñka" fm!oa.,sl;ajh wE`od .ekSfï iajrEmfhka" iïu;hka iïm%odhhka úfYaIs;

;;a;aj hgf;a fyda wjia:d fyda hgf;a .ekSfuka fuu wdNdi we;s fõ' ta hgf;a"

1' ;¾ckd;aul wdNdih (Appeal to force)

2' ffokuQ, wdNdih (Appeal to pity)

3' cfkdaoafõck wdNdih (Argument to the people)

4' mqoa.,d,ïnk wdNdih (Argument against the person)

5' hoDÉPd wdNdih (Fallacy of accident)

02' ÿn, Woa.uk wdNdi

hï ks.ukhla ikd: lrkq jia bÈßm;a lr we;s idCIs lreKg wod, jqj;a m%n,;dfjka wvq kï

^ÿn, kï& tajd ÿn, Woa.uk wdNdi f,i ye`Èkafõ' tfia ÿn, Woa.uk f,iska hï flfkl=

úfYaI{;djla we;s flfkl= jQ muKska Tyq lrk m%ldYh ms<s.ekSu wi;a;d ;=< fkdoekq j;a

lu ksid Tmamq fkdjQ lreKla weiqßka wkqudk lsÍu" bÈrsm;a lrk idCIs wod< jqj;a thska

ks.ukh .uH fkdfõ kï" tfuka u úfYaI ;;a;ajhka hgf;a ms<s.ekqKq lreKla idudkH

lreKla f,i .eksu" ksÍCIs; lreKq w;r mj;akd iudklï wod< jqj;a tajd ÿn, ùu ksid we;s

jk wdNdi ÿn, Woa.uk wdNdi f,i ye`Èkafõ' ta hgf;a"

1' wdma; m%udK wdNdih (Appeal to authority)

2' w{dk uQ,sl wdNdih (Fallacy of Ignorance)

3' ldl;d,Sh wdNdih (Post- hoc- ergo propter hoc)

4' kZ.uH;d wdNdih (Fallacy of non sequitor)

5' úf,dau hoDÉPd wdNdih (Converse fallacy of Accident)

6' ÿn, idoDIHuh wdNdih (Fallacy of Weak Analogy)

03' idjoH mQ¾j úksYaphhka ksid we;s jk wdNdi

idjoH jQ wdldrfhka mQ¾j úksYaph u; msysgd th ikd: lrk wdldrhg ;¾lh f.dvke`.Su

wdNdi iys; fõ' fï hgf;a Tmamq l< hq;= lreKla Tmamq lsÍulska f;dr j wjhjhkays iDcq j

fyda jl% j we;=<;a lsÍu ;=<" idjoH whqßka flfrk mq¾j úksYaphla u; m%Yak lsÍu hï ;¾lh

;=kajk md¾Yjhl we;s  bvlv wysñ lrñka úl,am folla bÈßm;a lr tla úl,amhla ikd:

lsÍug W;aidy oeÍu u`.sska fuu wdNdihka yg .kS' ta hgf;a"

1' idOHiu wdNdih (Begging the question)

2' nyq m%Yak wdNdih (Complex question)

3' idjoH oaúOdlrK wdNdih (Fallacy of false dechotomy)
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04' ixÈ.aO;d wdNdi

m%ldYs; woyia ksYaÑ; yd meyeÈ,s ùug tlS moj, wikaÈ.a o nj fuka u jdlH ;ekqKq ms<sfj<

ksjerÈ ùu wjYH fõ' j.ka;shl fhÿKq mohla ikaÈ.ao ùu ksid fuka u jdlHhl fhfok mo

wiaMqg ùu u`.sska fuu wdNdih we;s fõ' ta hgf;a"

1' YíoP, wdNdih (Equivocation)

2' jdlHP, wdNih (Fallacy of Amphiboly)

05' NdId idoDYHuh wdNdih

NdId idoDIH Tiafia wikakd uq,djg m;a l< yels h' iuia;h ;=< mj;akd .=Kh $,CIKh tla

tla tallhla ;=<g .ekSu o" tla tla tallh ;=< mj;sk ,CIKh iuia;h hg;g .ekSu ;=<ska

o fuu wdNdih we;s fõ' ta hgf;a"

1' taffll wdNdih (Fallacy of Division)

2' iuQy wdNdih (Fallacy of Composition)

we.hqïYS,S m%ldYkj, iajNdjh

úYaf,aIS od¾Ykslhkaf.a fiiq NdIduh m%ldYkhkag jvd iïmQ¾Kfhka u fjkia mokula

we.hqïYS,S lshukays olS' idudkH NdIdfõ m%ia;=; ú.%yh Tiafia úYaf,aIS m%ia;=;" ixiaf,aYS

m%ia;=; yd wdfõ.d;aul m%ia;=; f,i j¾. flf¾'

wdfõ.d;aul wxYh ;=, we.hqïyS,S m%ldYk úfYAIS;h' fyd| - krl" hq;= - whq;=" hym;a -

whym;a" jeks ixl,am we.hqïYS,S m%ia;=;j, oelsh yels h'

od¾Yksl iïm%odhka .Kkdjla fï iïnkaOfhka úúO u; m%ldY lrhs'

fyd| kue;s ixl,amh ms<sn| j

maf,afgda mjikafka mrudo¾YS f,dlfha mj;akd fyd| kue;s wdlD;sh weiqßka wdkqN+;suh

f,dalfha fyd| ms<sn| j úksYaph l< yels nj h'

G.E. uqj¾ mjikafka fyd| hkak ir, yd wks¾jpkSh ixl,amhla njhs' wdpdrd;aul ixl,am

ms<sn| j;a th fmdÿh' uqj¾g wkqj fï ixl,am we;=<;a m%ia;=; úYaf,aIKh l< fkdyels h' tajd

wjfndaO jkafka m%;sNd {dkfhks'

A.J. tah¾" fâúâ yHqï" C.L. iaàjkaiia jeks od¾Ykslhkaf.a u;h we.hqïyS,S lshukaj, w¾:h

ta ta wjia:d fyj; ixo¾Nh wkqj idfmaCI fõ'

tah¾ olajk mßos  NdIduh jYfhka w¾:j;a jk lshukla tlaflda wjYHfhka u úYAf,aIS tlla

úh hq;= h' ke;akï ixiaf,aYS tlla úh hq;= h' fï w¾:fhka we.hqïYS,S m%ia;=; w¾:Y+kH fõ'

we.hqula lreKqu h jYfhka if;CIKh l< yels fkdfõ'

we.hqïYS,S m%ia;=; w¾:j;a NdIdfõ iSudj blaujd mj;sk nj fmkajd fokakg uQ, úÜ.kaiaffgka

W;aiydf.k we;'

fï wkqj

1' wirKhkag msysg ùu fyd| h

2' ta ix.S;h b;d ñysß h
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3' Tyqf.a kjl;dj b;d ñysß h

4' fidrlï lsÍu krl h

fufia bÈßm;a jk we.hqïys úia;rd;aul m%ia;=;j,ska bÈm;ajk wdldrfha lreKq lsisjla wka;¾.;

fkdfõ'

fïjd idfmaCI jákdlulska hq;= tajd úh yels h' mqoa.,hd iy wod< ikao¾Nh wkqj we.hqïj,

iajNdjh fjkiajk nj mjish yels h' lsishï mqoa.,hl=f.a ufkdaNdjhka muKla fïjdhska

bÈßm;a fõ' w.hqïYS,S úksYaphka úia;rd;aul if;CIKh lrk wdldrfhka mßCId lsÍug hdu

o idjoH W;aiydhla jkafka h' mßCId lsÍu i|yd lsishï lreKla fuys ke;'

tfy;a Wmfhda.S;djd§ka mjikafka wod< iudÔh ikao¾N h w¾:j;a jk neúka we.hqï úksYaphka

w¾:Y+kH nj .uH fkdjk nj hs' miqld,Sk úÜ.kaiaffgka o we.hqïYS,S úksYAphka NdIdj

Ndú; h w¾:j;a jkakdla fuka wod< ikao¾Nfhys § w¾j;a úh yels nj ms<sf.k we;'

bf.kqï-b.ekaùï l%shdldrlï (-

1' mo l,kfhys yd m%ia;=; l,kfhys oelsh yels rEmsl wdNdi fm< .eiaùug Wmfoia §u

2' ish¨ u kZrEmsl wdNdi ,shd ldKav .; lsÍu

3' jHjydr f,dalfha § yuq jk ;¾ldNdi /ia lsÍu ^mqj;am;a yd rEmjdysksh weiqre lr .kak&

4' mka;sfha <uhska lKavdhï follg fnod m%Yak úpdrd;aul jevigykla l%shd;aul lsÍu'
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úoHd;aul mÍCIK l%u

ksmqK;djh (- 12'  úoHd;aul WmkHdihla mÍCIKhg ,la l< yels l%u Ndú; lrhs'

ksmqK;d uÜgu (- 12' 2 úúO  mÍCIK l%u w;r we;s fjkialï ú.%y lrhs'

ld,Éfþo (- 10

bf.kqï m, (-

 úúO úoHd;aul mÍCIK l%u ,ehsia;= .; lrhs

 úúO úoHd;aul mÍCIKhkays we;s wdfõKsl ,CIK úia;r lrhs'

 úúO mÍCIKj, fjkialï iei`§ug yelshdjla ,nd .kS'

 úoHd;aul fidhd .ekSïj, § úúO mÍCIK l%uj, odhl;ajh we.hSulg

,la lrhs'

yeÈkaùu (- WmkHdihl j,x.= Ndjh úuiSug úoHd{hd wkq.ukh lrk l%ufõoh

iDcq yd jl% mÍCIKh hs'

mÍCIK u`.ska úoHd{hd .eg¨j ms<sn| wod< lreKq bkaøsh m%;HCIhg .%yKh lr .kS' fuu

wdkqN+;suh mÍCIK m%fNao folls'

1' ksÍCIKh

2' iïmÍCIKh

mÍCIKfha jeo.;alu (-

 iajNdjO¾ufha wúp, iïnkaOhka $ fya;=M, iïnkaOhka wkdjrKh lsÍu yd ;yjqre lsÍu'

 WmkHdihl jdia;úl nj ks¾Kh lsÍu'

ksÍCIKh

idOl md,kfhka yd úp,Hhka úp,kfhka f;dr j isÿ lrk mÍCIKh ksÍCIKh hs'

Wod(-

 iQ¾h.%yKh$pkaø.%yKhla ksÍCIKh

 pkaø l,dfõ fjkia ùu ksÍlaIKh

 iuK<hdf.a Ôjk pl%h ksÍlaIKh

 j,a w,s rxpqjlf.a yeisÍu ksÍlaIKh

iïmÍCIKh

m%mxphka flfrys n,mdk idOl md,kh lrñka yd úp,Hhka úp,kh lrñka isÿ lrk

mÍCIKh iïmÍCIKh hs'

Wod(- Ydlj, jeãug wdf,dalh wjYH nj mrSCId lsÍu

  f,day u, ne§u iïnkaOfhka jd;fha yd f;;ukfha n,mEu mßCId lsÍu
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iïmÍCIKhl wkkH ,CIK lsysmhls'

1' wyUqjla f;dard .ekSu

2' idOl md,kh

3' úp,H úp,kh

4' kej; kej; mÍCIKh isÿ lsÍu

mÍlaIKfha wNHka;r yd ndysr j,x.=;djh wdrlaId lsÍug;a" úYajdikSj;ajh ;yjqre lsÍug;a

fïjd wjYH flf¾'

mrudo¾YS ;;a;ajhka hgf;a flfrk iïmÍCIK

mrudo¾YS ;;a;ajhka f,iska ie,flk mßmQ¾K jdhq" mQ¾K m%;Hdia; jia;=" >¾IKfhka f;dr

;," mßmQ¾K øj jeks oeä Wml,amk hgf;a f.dvk`.d.;a jia;+ka fyda ;;a;ajhka hgf;a

mÍCIKhkag ,lajk ixisoaëka we;' tajdfhys jrlg tla úp,Hhla muKla úp,kh lrñka

we;sjk m%;súmdl ksÍCIKhg ,lafjhs'

Wo(- mßmQ¾K jdhqjl WIaK;ajh" mSvkh" mßudj hk úp,Hhka w;r iïnkaOh weiqßka

1' fndhs,a kshuh 2' pd,aia kshuh jeks jdhq kshuhka ffioaOdka;sl j wfmdaykh lrkq ,nk

w;r tajd mÍCIKhkag ,la lsÍu mrudo¾YS ;;a;aj hgf;a isÿ fõ'

md,s; lKavdhï mÍCIKh (Control Group Method)

md;%hka iiïNdù f,i wju jYfhka fof.dvlg j;a fnod tla idOlhla yer wfkl=;a ish¨

u idOl iu ;;a;ajfha ;nd md,k lKavdhu yd mÍCIK lKavdhu w;r fjki jHdLHdkh

flf¾'

Wod(-

1' ¨ù mdiap¾ c,NS;sldj je<elaùug fidhd.;a tkakf;ys fhda.H;dj ;yjqre l< mÍCIK hs'

2' fodia;r nekaáx iy fniaÜ Èhjeähd frda.S ;;a;ajh md,khg bkaishq,ska fyd¾fudakfha

l%shdldÍ;ajh mÍCId lsÍu

3' b.ekaùï Ys,amSh l%u isiqkaf.a ixl,am idOkh flf¾ we;s lrk n,mEu mÍlaId lsÍu

4' lsishï frda.hla iqj lsÍug T!IOhlg we;s yelshdj mÍlaId lsÍu'

m%f;Hl mÍCIKh (Case Study)

hï isoaêhla" ;;a;ajhla fyda wjia:djla fyda iïnkaOfhka w;S; yd j¾;udk wdoS jYfhka we;s

m%f;Hlhka b;d .eUqßka yd iQCIu f,i mÍCIdfjka ,nd.kakd o;a; u; ks.ukhg t<fUhs'

Wod(-   ldhsl frda. úfYaI{hl= frda.sfhla mÍCIdj

wmrdOlrejl= ms<sn| j fmd,sia ks,Odßhl= lrk mÍCIKh

ish Èú kid .ekSu ms<sn| wOHhkh

udkisl frda.shl= ms<sn`o ufkda Ñls;ailjrhl= lrkq ,nk mÍlaIKh'

ks¾Kh mÍCIKh (Determinate experiment)

lsishï úoHd fCIa;%hl tlsfkl ;r.ldÍ WmkHdi folla mj;akd úg bka jvd;a ksjerÈ

WmkHdih f;dard .ekSu i|yd lrkq ,nk mÍCIKhls' fuys § tla  WmkHdihlska .uH jk
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wkdjels w;r fkd.e<mSula ;sìh hq;= h' mÍCIK m%;sM, yd .e<fmk wkdjelsh f.k ÿka

WmkHdi ksjerÈh hs ie,flk w;r úl,am WmkHdih m%;sfCIam lsÍug bka wjldYh ie,fia'

Wod(-

1' 1850 § m%xY úoHd{hl= jk *Qflda wf,dalh jd;h yd c,h hk udOHhkays .uka lsÍu

ms<sn| j l< mÍCIKh weiqfrkaa wxY= iy ;rx. jdohka ys j,x.=Ndjh úuiSu

2' 1810 § wdf,dalfha ;rx. yd wxY= jdo ms<sn| f;dauia hx isÿ l< mÍCIKh ̂ oaú isÿre mÍCIKh&

(Double Slit experiment)

is;ska muKla lrk mÍCIKh ( Thought experiment)

lsishï ixisoaêhla m%dfhda.sl uÜgñka mÍCId lsÍu l< fkdyels ÿIalr ;;a;ajhla hgf;a

úoHd{hd tlS mÍCIKh is;g muKla iSud lrhs' Tyq ta mÍCIKfha m%;sM, fufia úh hq;= hehs

is;ska ujd .kS' th is;ska muKla lrk mÍCIKh hs'

Wod(-

1' ßla;lhla ;=< iajdNdúl j my<g jefgk jia;+ka ms<sn| j .e,s,sfhda .e,s,s l< mÍCIKh

^fuys oS ßla;h ukiska ujd.;a tlla muKs&

2' j¾Kka yhsika n¾.af.a .eud lsrK wkaùCISh mÍCIKh

mÍCIKfha ;sìh hq;= wx.

1' mrsiaiï iys; j flrk iúia;rd;aul ksÍCIKh

2' WmlrK Ndú;h

3' ksjerÈ yd iïmQ¾K f,i jd¾;d ;nd .ekSu

mÍCIKfha § we;s úh yels fodaI

1' mÍCIlhdf.a wd;aóh ,CIK n,mEu ksid fodaI we;s fõ

i. wksÍCIKh

ii. ÿ¾ksÍCIKh

2' WmlrKj, yd ;dCIKsl l%shdoduhkays we;s jk fodaI

3' mÍCIljrekaf.a fm!oa.,sl iólrK wdÈfha n,mEu

4 fN!;sl ixisoaë ksid we;s jk fodaI ̂ mDIaÀl wd;;sh" flaYdl¾IKh" oDIai%dú;djh" j¾;kh"

mrdj¾;kh&

5' fkdje<elaúh yels fodaI

ñ,af.a mÍCIK úê

fÊ'tia ñ,a úiska m%mxphkaf.a fya;= M< iïnkaOh fiùu yd tajd ;yjqre lsÍu iïnkaOfhka

fhdackd lr we;s mÍCIK úê ^Í;s& myla we;

1' wkajh Í;sh

2' jH;sf¾l Í;sh
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3' wkajh jH;sf¾l Í;sh ^taldnoaO Í;sh&

4' iyNdù mßj¾;k Í;sh

5' wjfYaI Í;sh

wkajh Í;sh

hï isoaêhla isÿ jqKq wjia:d .Kkdjl § hï idOlhla fmdÿ núka hqla; kï th wod< m%mxpfha

fya;=j$M,h f,i wkqudk lsÍu wkajh Í;sh hs' ̂ m%mxph isÿjk wjia:d ;==< neyer l< fkdyels

idOlh fya;=j f,i .efka'&

mÍCIK jdr .Kk wka;¾.; idOl m%;sM,h

1 a b c d e f      s

2 b c d e f      s

3 a c d e f      s

4 a b d e f      s

5 a b c e f      s

6 a b c d f      s

a - n;a b - áka ud¿ c - t<j¿ iqma d - w¾;dm,a e - m,;=re i,do

f - W!re uia s - mdpkh

by; igyk wkqj mdpkh iE§ug fya;=j W!re uia wdydrg .ekSu hehs wkqudk flf¾

 tâjâ fck¾f.a mÍCIK l%shdud¾.h fuh wkq.ukh lr we;

tfy;a mÍCIK l%uhla f,i fuys ÿ¾j,;d lsysmhla o we;

1' we;eï m%mxphka i|yd fmdÿ idOlhla oelSu ÿIalr ùu

2' mÍCIKhlska f;dr j fmdÿ idOlh fiùu ÿIalr ùu

3' u;= msáka fmfkk fmdÿ idOlh m%mxpfha fya;=j hk .eg¨j u;== ùu

4' nyq fya;=M, jdoh fkd;elSu



37

jH;sf¾l Í;sh

hï m%mxphla isÿ jk wjia:dj iy isÿ fkdjk wjia:dj w;r tla idOlhla yer wka ish¨ idOl

fmdÿ kï tfia fmdÿ fkdjqKq idOlh isoaêh isÿjk wjia:dfõ mej;Su;a" isÿ fkdjqKq wjia:dfõ

neyer ùu;a ksid ta wod, isoaêfha fya;=j M,h f,i wkqudk lsÍu fuys § isÿ fõ'

mrSCIK jdr .Kk wka;¾.; idOl m%;sM,h

1  a b c d e f      s

-      -      -

-      -      -

n a b c d e      ~s

fuys § f u; s rod mj;sk nj fmfka' mdiap¾ ÔjdKqj,ska f;drj Ôùka wNsckkh fkdfj;shs

hk u;h ia:dms; lsÍu iïnkaOfhka wkq.ukh l< l%shdud¾.h fï l%uh Tiafia fõ'

ÿ¾j,;d

1' jrlg tla idOlh ne.ska m%mxpfhka neyer lrk mÍCIKhlska f;dr j fya;=M, iïnkaOhla

fiúh fkdyels ùu'

2' tla lreKlska muKla fmdÿ fkdjk isoaê fidhd .ekSu ÿIalr ùu

3' we;eï isoaê m%;sfIaOkd;aul wjia:djg fya;= wkafõIKh lsÍu myiq ke;

4' nyq fya;=M, jdoh ie,ls,a,g fkd.ekSu'

wkajh jH;sf¾l Í;sh  ^taldnoaO Í;sh&

hï m%mxphla isÿ jqKq wjia:d .Kkdjl § fmdÿ jqKq lreKla m%mxpfhka neyer jk wjia:dfõ

tu isoaêh fkdmj;S kï tu idOlh wod< m%mxpfha fya;=j f,iska ie,fla'

mßCIK jdr .Kk wka;¾.; idOl m%;sM,h

1 a b c d e f s

2 b c d e f s

3 a c d e f s

4 a b d e f s

5 a b c d f s

6 a b c d f s

7 a b c d e ~s
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fuh tla;rd wkaoulg ;yjqre lrk mÍCIKhls' tlaudka ̂EIJKMAN& keue;a;d l=l=¿ megjqkag

je,ÿKq fmd,skshqßàia ^Polyneurities& keue;s frda.h iïnkaOfhka fya;= fiùfuys ,d fuu

mÍCIK l%uh iydh lr .;af;a h'

ÿ¾j,;d

1' tla mshjrl § tla idOlh ne.ska m%mxpfhka neyer lrk mÍCIKhlska f;dr j fya;=M,

iïnkaOhla fiúh fkdyels ùu

2' nyq fya;=M, jdoh ie,ls,a,g f.k fkd;sîu

iyNdù mßj¾;k Í;sh

isoaëka follska tlla hï wdldrhlg fjkia jk úg wfkla m%mxph ;j;a wdldrhlska ksh;

j úp,kh fõ kï tu m%mxphka fol w;r fya;=M, iïnkaOhla we;ehs wkdjrKh lsÍu fuys

§ isÿ fõ' tfuka u fuu mÍCIK l%uh u`.ska m%mxphka foflys we;s jqKq m%udKd;aul fjki

uek ne,Su o isÿ fõ'

1 igyk 2 igyk

x y x z

1 x 1 y 1 x 1 z

2 x 2 y 2 x ½ z

3 x 3 y 3 x 1/
3
 z

4 x 4 y 4 x ¼ z

5 x 5 y 5 x 1/
5
 z

1 igyk wod< rEm igyk 2 igyk wod< rEm igyk

wjfYaI Í;sh

l,ska lrkq ,enQ Woa.ukhkaf.ka wkdjrKh jQ fya;+ m%mxpfhka neyer l< úg ke;akï

m%mxphg lrk n,mEu bj;a l< úg ;j ÿrg;a tlS m%mxpfha meje;aula fõ kï th fuf;la

fkdoek isá lreKla ksid isÿ fõ hehs wkqudk lsÍu fuys§ isÿ fõ'

 
y

x x

z
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^ A B C &    ^ a b c &

^ A  a &    ^ B   b &

      / ^ C  c &

úoHd b;sydifha .fõIKhka .Kkdjlg fuu mÍCIK l%uh iyh ù we;

Wod (-fkmapQka .%yhd fidhd .ekSu

wd.ka jdhqj fidhd .ekSu

úgñka K fidhd .ekSu

f¾ähï fidhd .ekSu

bf.kqï-b.ekaùï l%shdldrlï (-

 ksÍCIKh yd iïmÍCIKh w;r fjki ;=,kd;aul j meyeÈ,s lrkak

 reêr mÍCIKhl ksÍCIK wjia:d yd iïmÍCIK wjia:d meyeÈ,s lrkak

 Wiia fm< úoHd .=rejreka iu`. tlaj iïmÍCIKhla isÿ lrkak

 mÍCIKd.drfha we;s úúO WmlrK wOHhkh lrkak' tajdfha ld¾h Ndrh ms<sn| j oekqïj;a

fjkak'
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kS;sfha iajNdjh yd kS;suh úksYaphka

ksmqK;dj (- kS;sfha iajNdjh yd kS;suh úksYaphhka wOHhkh lrhs'

ksmqK;d uÜgu (- 9'1 úúO kS;s fCIa;%hkays iajNdjhka meyeÈ,s lrhs'

9'2 kS;s fCIa;%fha idCIj, iajNdjh ú.%y lrhs'

9'3 ks.dó yd Woa.dó ;¾lKhka kS;s fCIa;%fha fhfok wdldrh úuihs'

ld,ÉfÊo .Kk (- 20

bf.kqï m, (-

 kS;s fCIa;%hg ;¾l Ydia;%fha we;s m%dfhda.sl jeo.;alu wjfndaOfhka úia;r lrhs'

 úúO kS;s fCIa;% ^wxY& ms<sn| wOHhkh lrhs'

 idCIs j, iajNdjh yd kS;suh úksYaphkag tajd wod< jk whqre wdo¾Ykh lrhs'

 wmrdO yd o`vqjï ms<sn| wdpdrd;aul u;jdo úu¾YKh lrhs'

 wmrdO kS;s fCIa;%fha uQ,sldx. iy idCIH fhdod .kakd wkaou ms<sn| isoaê wOHhkh lrhs'

 kS;suh úksYaphka yd o`vqjï wdpdrd;aul m%fõYhlska we.hSug ,la lrhs'

yeÈkaùu (-

;¾ldkql+, Ñka;kh kS;suh úksYaphka lrd t<öfï § mokula f,i .efka' ^ks.dó -

Woa.dó ;¾l l%u mokï ùu& isú,a wmrdO yd cd;Hka;r kS;s fCIa;%hka hq;=lï yd whs;sjdislï

iu`. iDcq j u nefoa' wmrdO yd isú,a kvqj, § idCIH kS;sh wod< lr .kakd wkao u fuys ,d

ie,ls,a,g .kS' iudc ixia:djl hymeje;aug we;s ndOl ms<sn| iuld,Sk udkj Ydia;%{hska

iudc úoHd{hka fuka u iudc ufkdaúoHd{hka ;u wOHhkh fhduq lr we;s w;r wmrdO uQ,hka

fuka u wmrdO iu. ine|s o`vqjï ms<sn|j;a od¾Yksl u;jdo Tiafia isú,a yd wmrdO kvq úNd.hkays

§ fhdod .kq ,nk idCIH iïnkaOfhka úNd. flf¾'

wka;¾.; úIh lreKq meyeÈ,s lr .ekSug w;aje,la

kS;s wxY ^fCIa;%&

1' foaYsh kS;sh 2' cd;Hka;r ^wka;¾cd;sl& kS;sh

1'1 wdKavql%u jHjia:d kS;sh

1'2 isú,a kS;sh

1'3 wmrdO kS;sh

2' wka;¾cd;sl kS;sh

rgla wjfYaI f,dalhd iu`. lrkq ,nk lghq;=j, § n,mj;ajk kS;sh hs' wka;¾cd;sl ixúOdk

iu`. rdcHhka yd mqoa.,hska in|;d mj;ajd .; hq;= wdldrh md,kh lrkq ,nk cd;Hka;r

kS;sfha wruqK jkafka cd;Hka;r m%cdj idOdrK;ajh u; msysgqjd iduh yd ixysÈhdj Wodlr,S u

i|yd fhduq lrùu hs'

fï hgf;a wd.uk ú.uk kS;sh" wka;¾cd;sl mdrißl kS;sh" wka;¾cd;sl fj<odu yd iïuq;Ska

ms<sn| kS;sh" wka;¾cd;sl udkj ysñlï kS;sh yd cd;Hka;r hqO wmrdO kS;sh wd§ kS;s fCIa;%

.Kkdjla we;'
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1'2  isú,a kS;sh

isú,a kvqjla uq¿ukska u ie,flkafka fomd¾Yjhla w;r mej;s m%Yakhla f,i hs' ukqIHhkaf.a

idudkH Ôjk lghq;=j, § lghq;= l< hq;= l%shdmámdáh olajk kS;s wxYhls' jxpksl l%shd .Khg

fkdjefgk uqo,am;a" jkaÈ yd b,a,Sï nQo,a fnod yeÍï" újdy fmdfrdkaÿ lv lsÍï"  Èlalido" .súiqï

lv lsÍï" úydr yd foajd,.ï mk; hgf;a lrkq ,nk b,a,Sï" yjq,a bvï fnod fjka lsÍu jeks

úIh m:hka isú,a kS;sh hg;g .efka'

isú,a wdrjq,a ms<sn| úksYaph lsÍu isú,a wêlrKh i;= h' Èid úksiqrejrfhla hgf;a m%ldYhg

m;ajk ;Skaÿjlska ;Dma;su;a fkdjk md¾Yjhlg m<d;a no isú,a wNshdpkdêlrKhg wNshdpkd

bÈßm;a l< yels w;r thska o ;Dma;su;a fkdjkafka kï WmßudêlrKhg wNshdpkhla bÈßm;a l,

yels h'

isú,a kvqj, §"

1' m%udKj;a idCIs bÈßm;a lsÍu iEfya

2' idCIs Tmamq lsÍu YlH;d jeä nr wkqj m%udKj;a h

3' j.W;a;rlre wkNsuqLfha § meñKs,slre lrk m%ldY we;=<;a lr.; fkdyel

4' idCIs Í;sSka md¾Yjlrejkaf.a tl`.;djh u; fyda wêlrKfha wjirh we;sj ,sys,a lr .; yels

h'

5' ta;a;= .ekSï o idCIs jYfhka ms<s.kq ,efí

6' idudkHfhka j. W;a;rlref.a pß;h wod< lreKla fkdfõ

7' uqoaor mkf;a úê úOdk wkqj uqoaor .dia;= f.úh hq;= f,aLk tfia fkdjQ úg m%;sfCIam fõ

8' úfoaY.;j isák idCIslrejka úiska fldñIka ud¾.fhka idCIs Èh yel

9' m%;snkaOkh ms<sn| isoaOdka;h wod< fõ

wmrdO kS;sh

rgl kS;sfhka ;ykï lr we;s l%shd l,dmhla isys lsÍu je,elaùu ioyd mkjd we;s jHjia:dms;

kS;s Í;s yd wkmk;a j, iïmsKavkhla f,iska wmrdO kS;sh ie,fla'

kS;shg fyda iodpdrhg mgyeks l%shdjka wmrdO f,iska ms<s.efkk w;r we;eï wjia:djkays ;j;a

wfhl=f.a whs;sjdislula ksfIaOkh lsÍuo wmrdOhls' wmrdO iïnkaOfhka úYaj idOdrK ks¾jpk

bÈßm;a l, fkdyel' ̂ kS;s u`.ska u fkdj iodpdrh u`.ska o wmrdO f,i y÷kajk l%shdjka o we;&

wmrdO ms<sn| j¾.SlrKhkays§ ñkSuereï" mqoa.,hdg úreoaOj lrkq ,nk oreKq wmrdO" foam< j,g

úreoaO j lrkq ,nk wmrdO iy jerÈ iudc mej;=ï wmrdO .Kfhys,d ie,fla'

wmrdO kS;sh hgf;a wmrdO j.lSu hful=g mejÍu uQ,sldx. folla imqrd,sh hq;= hs'

1' idjoH fÉ;kdj ^udkisl wx.h&

2' idjoH l%shdj ^ldhsl wx.h&

wmrdO kS;sh wkqj idjoH fÉ;kdj fkd;snqKs kï isÿ lr we;s l%shdj ^jro& jrola fkdùu fyda ,sys,a
ùu isÿ fõ' isys úl,kh fya;=fjka$wksÉPdkq.; j isÿ jQ l%shdjka wmrdO f,i fkdie,flkafka fï
fya;=fjks' tf,iskau ;u fm!oa.,sl wd;au wdrCIdj fyda  wka whf.a wd;audrCIdj i`oyd lrk l%shdjka

o wmrdO f,iska fkdie,fla'

kS;sfhka ;ykï lrk ,o l%shdjka lsÍu idjoH l%shdjhs'
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o`vqjï -

o`vqjï" wmrdO iu`. ine¢ ;j;a iudc ixia:djls' mqoa.,hka wmrdOhkag fm<Uùfuka j,ld

.ekSug fyda fiiq iudchg wdo¾Yhla §ug o`vqjï l%shd;aul fõ' ta ta wmrdOhkag wod< oKavkhka

ú.%y lr we;af;a oKav kS;s ix.%yfha h'^1883 wxl 2 orK oKav kS;s ix.%yh yd Bg jßka jr we;=<;a

lrk ,o ixfYdaOk& fuu oKavk mekùfï uQ,sl wêlrK n,h ufyaia;%d;a  wêlrKh i;= h'

wêlrK n,h fkdue;s jerÈ ms<snoj ks.uk yd o`vqjï lsÍfï n,h we;af;a uydêlrKhg h' fuu

wêlrK ;Skaÿ j,ska w;Dma;su;a md¾Yjhkag wmrdO wNshdpkdêlrKh fj; ;u wNshdpkhka

bÈßm;a lsÍfï ysñlu we;'

merKs iudchkays o`vqjï fndfyda úg kS;suh jYfhka isÿ fkdflreKq w;r jvd;a m%p,s; j

mej;sfha iudÔh jYfhka isÿ lrk o`vqjïh' ̂ ish ráka fkrmSu" wod< f.da;%fhka fyda iudcfhka

msgux lsÍu" n%yau oKavh" jß. ;yxÑ&

o`vqjï iïnkaOfhka od¾Ykslhka úiska wjOdrKh lrkq ,nk jeo.;a wxY lsysmhla we;

1' kS;sfhka kshu jQ jrolre kshu jYfhka jrolre o@

2' jrolrefjl=g o`vqjï ,nd §fuka l=ula n,dfmdfrd;a;= jkafka o@

3' wmrdO iïnkaOfhka mqoa.,hdg j.lSu mejßh yels o@

4' o`vqjï idOdrKSlrKh l, yelso@ ta ljr oDIaá fldaKhlska o@

o`vqjï ú.%yhka jdo (Theory) y;rla hgf;a flf¾

1' ksjrKd;aul jdoh (Rehabilitative Theory)

2' m%;sM,d;auljdoh (Refributive Theory)

3' Wmfhda.S;djdoh (Utilitarianism)

4' m%;sixialrKjdoh (Reformative) - pß; fYdaOkjdoh

wmrdO kvq úNd.hka ys § wod, lr .kakd idCIs

mÍCIKhg úIh jkakd jQ lreKq iïnkaOfhka idCIslrejka úiska Widúhg bÈrßm;a l, hq;=he

hs wêlrKh kshu lrkakd jQ fyda tfia bÈßm;a lsÍug bv fokakd jQ lÓl yd ,sÅ; m%ldY idCIs

hkqfjka woyiafõ'

isú,a iy wmrdO kvq hk foj¾.hg u idudkH idCIH Í;s wod< lr.kq ,efí'

wmrdO kvq j,§"

1' i;=gqodhl idCIs wjYHhs

2' idOdrK ielfhka f;drj idCIs Tmamq l< hq;= fõ

3' idCIs Í;Ska md¾Yjlrejkag wjYH wkaoug ,sys,a lr .; fkdyel

4' pQÈ;fhl=f.a ieñhd fyda ìß| ú;a;slre úiska leojkq ,enqjfyd;a muKla iqÿiq idCIslrejl= fõ

5' ú;a;slrejl=f.a hym;a pß;h wod< lreKla f,iska ie,fla

6' pQÈ;hd úiska ;uka Èjqreï § lrk idCIshg wu;rj fyda ta fjkqfjka Èjqreï §fuka f;dr j

m%ldYhla l< yelsh
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7' Èjqreul w¾:h jgyd .; fkdyels nd,jhialrejka úiska Èjqreï fkd§ idCIs Èh yelsh

8' m%;snkaOkh ms<sn|j isoaOdka;h ^wmrdO kvq j,g& wod, fkdfõ

idCIs j¾. l< yels wdldr lsysmhla we;

1' fydou idCIsh iy wm%Odk idCIH

fydou idCIsh muKla bÈßm;a lsÍu idudkHfhka kS;sfhka wfmaCId flf¾

Wod(- hïlsis ,shú,a,la ms<sn| .eg¿jla mek ke`.S we;s ùg § tu ,shú,a,u bÈßm;a lsßu  fyd`ou

idCIsh hs' fuu`.ska flfrkafka wm%Odk idCIH lsisÿ jeo.;alula ke;s nj m%ldY lsÍula fkdj

fydou idCIs fkdjkakd jQ idCIs j, we;s jeo.;alu ySk nj oelaùu muKs'

2' uq,a idCIH iy m%jdol idCIH

hï idCIslrejl= ;udf.a bkaøshhka u`.ska wjfndaO lr .ekSfuka hï lreKla Tmamq lrk úg th

uq,a idCIshla f,i .efka'

kvq úNd.hl § mdCIslfhla fkdjk ksid idCIslrejka f,i leojkq fkd,enQ mqoa.,hka úiska

Widúfhka msg § lrkq ,nk m%ldY idCIs f,i oelaùu" m%jdol idCIsh iudkHfhka fïjd

fkdms<s.ekSfï Í;shla we;'

3' wei ÿgq idCIH yd mßfõIKsh idCIH

kvqjl § m%Yak.; lreK ms<sn|j idCIH weiÿgq  idCIHh

Wod(- Y, Z yg fjä ;nd urKq ;ud ÿgq nj X, m%ldY lrkafka kï th Y, Z f.a urKh isÿ lf,a

h hk biõ.; lrefKa weiÿgq idCIH jkafkah' ñkSuereï wdÈh wmrdOhkag iïnkaO kvq  j,§

idudkHfhka fujeks idCIs ÿ,n h' ^ys`.h&

m%Yak.; lreK ms<sn| wkqñ;shlg t<öug bjy,a jk lreKq ms<sn| idCIH mßfõIKSh idCIH h

Wod(- by; m%Yak.; lrefKa §"

. Y iy Z w;r l,la ;siafia mej;s fkdukdm nj

. Z f.a urKh isÿ ùug fudfyd;lg fmr fofokd w;r oreKq jpk yqjudrejla isÿ ùu

. urKfhka isÿ jQ ia:dkfha isg Y Èj .sh nj

. urKh isÿ lsÍug mdúÉÑ lrk ,oehs olajd we;s wdhqOh ̂ .sks wúh& i.jd ;eîug Y W;aidy ord

  we;s nj

fujeks idCIH mßfõIKSh idCIH jkafka h'

biõ.; lreK Tmamq lsÍug weiÿgq idCIH fkdue;s úgl § fyda weiqÿgq idCIs Yla;su;a fkdjk

úgl§ ielh ÿre lsÍu msKsi mßfõYKSh idCIs Wmfhda.S lr .; yelsh' fïjd idCIslrejka

.Kkdjlf.ka bÈßm;a ùu ksid fndre idCIs §ug we;s bv lv iSud fõ'

hï kvqjl§  yqfola mßfõYKSh idCIH tlg f.k ksrfodaISNdjfha mQ¾j ks.ukh ìo fy,Sug

mq¿jk’ mßfõYKSh idCIH ,Kq mgj,a lsysmhlska iEÿKq lUhlg iudk l< yels h'

4' lÓl" f,aLk.; yd øjHuh idCIH

fuu idCIs iïnkaOfhka n,mdkakd  jQ Í;Ska fjk fjku idCIs wd{d mkf;a oelafõ' Tmamq lsÍfï

Wml%uhla f,i Widúh úiska mÍCId lr n,kakd jQ foaj,a øjHuh idCIH h'
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Wod(-X- f¾ PdhdrEm má.; lsÍï" w;awl=re wdo¾Yhka" we.s,s igyka" md igyka wmrdOh isÿ jQ

ia:dkh mÍCIdfõ§ ÿgq foaj,a f,i .efka'

øjH idCIH u.ska wkkH;djh Tmamq l, yels h'

óg w;sf¾lj"

5' ms<s.; hq;= hehs yef.k idCIH yd ;SrKd;aul idCIs

6' m%d:ñl yd oaú;Sl idCIs

7' idudkH idCIs yd úfYaI idCIs

8' urKdikak m%ldYk wdÈh o ie,ls,a,g .efka
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iïNdú;djdoh (Theory of  Probability)

ksmqK;dj (- 13' iiïNdù isoaëka ms<sn| mqfrdal:khka i|yd iïNdú;dj fhdod .kS

ksmqK;d uÜgu (-

13.1 iiïNdù mÍCIKhl isoaê újrKh lrhs

13.2 úúO m%fõYhkaf.ka iïNdú;dj ú.%y lrhs

13.3 .eg¨ úi£u i|yd iïNdú;dj ms<sn| wdlD;s fhdod .kS

l,Éfþo (- 30

bf.kqï m, (-

 úúO wjia:djkays § iïNdú;dj m%dfhda.sl j fhdod .ekSu ms<sn|
wjfndaOhla ,nd.kS'

 isoaê w;=ßka iiïNdù isoaê f;darhs'

 ixlrK yd ixfhdack .eg¨ úi`§ug m%dfhda.sl j fhdod.kS'

 isoaê iïnkaO;djka y|qkd.kS'

 iïNdú;dj ms<sn| ks¾ppk úê meyeÈ,s lrñka tajdfha iSudjka olajhs'
 isoaê mqfrdal:khg .Ks;uh moku fhdod .kS'
 isoaê yd tajd w;r iïnkaOhla we;s nj .Ks;uh m%fõYhla weiqßka ú.%y

lrhss'

 iïNdú;d ixl,amh fhdod .ksñka ks.ukj,g t<fò'

 iïNdú;dj úoHd;aul fidhd .ekSïj,g jeo.;a nj úksYaph lrhs'
 iïNdú;dj yd .Ks;h w;r iïnkaOh f.dv k`.hs'

ye¢kaùu(-

wdliañl m, f.k fok isoaêhl moku f,i iïNdú;dj fhdod .kS' isoaêhl úh yelshdj

iïNdú;dj ms<sn| o< woyila f,i oelaúh yels h' wdliañl isoaêka yd neÿKq m%;sm, u; mokï

j oelaùu i|yd .Ks;uh jYfhka wE`ÿKq ks.ukhkag t<öug iïNdú;dj jeo.;a h' l=,ljdofha

fndfyda ixl,am iïNdú;dfõ § Ndú; lrhs'

WmkHdihl j,x.=;dj .Ks;uh f,i oelaùug iïNdú;dj jeo.;a h' fï ksid úoHd;aul

l%ufhys iïNdú;dj wjYH wx.hla ù we;' fuh úoHd;aul l%uh .Ks;lrKh g wE÷Kq wjia:djla

f,ig oelaúh yels h'

wúksYaÑ;;djl oS isoaêhla mqfrdal:kh lsÍug" ta wkqj wjYH mshjr .ekSug iïNdú;dj

jeo.;a h' iïNdú;dj ms<sn| j úúO m%fõYj,ska w¾: oelafõ'



46

l=,ljdoh (SET Theory)

1'1 l=,lh (SET)

meyeÈ,s j yd ksYaÑ; j w¾: olajk ,o jia;+" isoaê ke;fyd;a  øjH iuQyh l=,lhls' fuys b;d

jeo.;a idOlh jkafka wod< l=,lhg we;=<;a ùu i|yd tu jia;+j, mj;sk fmdÿ .=Kdx. fyda

fmdÿ ls%hd ud¾. fyda kS;shla meje;Su hs' Wod ( iajdñ mqreIhka keue;s l=,lfha tla tla újdyl

mqreIfhla idudðlfhla fõ' fuf,i mlaIska" Wr.=ka" úYajúoHd, isiqka" WmdêOdÍka" úfYaI`{

ffjoHjre ;=,l f,i oelaúh yelsh'

1'2 wjhj (ELEMENT)

    l=,lhl ish¨ iudðlfhda tys wjhjhka fõ' Wod (-  mshfidau újdylfhla kï Tyq újdylhka

kue;s l=,lfha wjhjhls'

Wod (-A hkq 10g wvq T;af;a ixLHd l=,lh kï"

A = {1, 3, 5, 7, 9 } wjhj f,i ,súh yels h'

^l=,lh i`.< jryka folla u`.ska o th ;=< wjhj" fldud ,l=Kska o olajhs&

P R O B A B I L I T Y hk jpkfha wl=re l=,lh" fuys wl=re 11 la we;;a jpkh ,sùu i|yd

Ndú; lr we;af;a P, R, O, B, A, I, L, T, Y  hk wl=re 9 muKs' túg wjhj l=,lh {P, R,

O, B, A, I, L, T, Y } fõ' fï wkqj MISSISIPPI  hk jpkfha wl=re l=,lh { M, I, S P }

1'3 wNsY+kH l=,lh (NULL SET)

wjhj lsis;a fkdue;s l=,lhla wNsY+kH ^ysia& l=,lhla f,i y÷kajhs' tjekakla { } ke;akï

 u`.ska ixfla;j;a flf¾'

Wod (-óg¾ 05lg jvd Wi ñksiaiq : A

idudkHfhka fujeks wh fkdue;s neúka wjhj Y+kH fõ

/  A =  ke;akï  A =  { }

1'4 i¾j;% l=,lh (UNIVERSAL SET)

lsishï wjia:djl i,ld n,k jia;+ ̂ idudðlhka& ish,a, u wjhjhka jk l=,lh tu wjia:dj

i|yd i¾j;% l=,lh fõ' fuh S fyda  fyda u`.ska oelafõ' ^ U fyda E fyda jYfhka o oelafõ&

Wod (- úYajúoHd,hhl tla tla mdGud,d yodrk isiqka f.ka hq;a l=,l" tu úYajúoHd,hfha

ieu mdGud,d yodrk isiqkaf.a l=,lh i¾j;% l=,lh f,i ie,lsh yels h' ^fï wkqj i¾j;%

l=,lh ksrfmaCI j w¾: oelaúh yels tlla fkdjk w;r th wjiaf:daÑ; j w¾: olajkakls&

1'5 Wml=,l (SUB SET)

Ays wjhj jk ish,a, Bys o wjhjhla fõ kï A , Bys Wml=,lhls (A B f,i fyda B A f,i
fyda ixfla;j;a flf¾)

kso(-A =  {1, 2, 3 } iy B =  {1, 2, 3, 4, 5 } úg A B

^´kEu l=,lhla ùu l=,lfha u Wml=,lhla fõ&

1'6 iudk l=,l (EQUAL SET)

Ays wjhj  ish,a,u Bys wjhjhka jk úg iy Bys wjhj ish,a, Ays wjhjhka jk úg A yd

B iudk l=,l fõ'

A = {4, 7, 8} iy          B = {8, 7, 4} kï       A = B
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2'0 l=,l ksrEmKh

fjka rEm igyka u`.ska l=,l yd tajd w;r mj;sk iïnkaO;d ksrEmKh l< yels h' idudkHfhka

i¾j;% l=,lh iDcqfldaKdi%hlska olajk w;r Bg idfmaCI j w¾: olajk ish¨ l=,l iDcqfldaKdi%h

;=< mßñ; cHdñ;sl rEmhla u`.ska oelafõ'

i¾j;% l=,lh       A kï jQ l=,lh B A

Wod(-  S = i;a;aj             A = isjqmdfjda B = ydfjda

2' l=,l l¾u

2'1 l=,l fï,h (UNION SET)

A iy B  f,i l=,l folla § we;s úg A l=,lhg fyda B l=,lhg fyda A iy B hk l=,l folg

u fyda wh;a wjhjhkaf.ka hq;a l=,lh Ays iy Bys fï,h fõ' A   B ixfla;j;a flf¾'

Wod(- A = {1, 2, 3, 4 } yd B = {3, 4, 5, 6, 7 } kï"

A  B = { 1, 2, 3, 4, 5, 6, 7 }

2'2 l=,l fþokh ( INTERSECTION)

A iy B f,i l=,l folla § we;s úg tu l=,l folg u fmdÿ jQ wjhjhkaf.ka hq;a l=,lh Ays

iy Bys fþokh hkqfjka y÷kajkq ,nk w;r A  B f,i ixfla;j;a flf¾'

kso(- A = {1, 2, 3, 4 }   iy    B = {3, 4, 5, 6, 7 } úg"

A  B { 3 , 4 }

A = mdi,a hk isiqyq    B = áhqIka mka;sj,g hk isiqyq

A  B = hkq mdi,a fuka u áhqIka mka;s hk folg u hk isiqyq

  
 

 
S

A

S

A
B

S

S

A B

A  B

S

BA

A  B
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 S

 A  B

 A
 A B

A B = 

A

A
(A - B)=

2'3 úhqla; l=,l (DISJOINT SET)

fmdÿ wjhjhla fkdue;s l=,l úhqla; l=,l f,i ye¢kafõ' túg A iy B úhqla; l=,l kï

A  B =  fõ

Wod (-  A = {1, 2, 3, 4 }   iy    B = { 5, 6, } kï"

2'4 wkqmQrlh (COMPLEMENT)

S kï jQ ksheÈ wjldYhl A f,i w¾: olajd we;s isoaê l=,lhla kï Ag wh;a fkdjk ksheÈ

;s;a ish,a, A' ^ Ays wkqmQrlh& fõ'

A iy B l=,l folla kï Bg wh;a fkdjk Ays ish¨ u wjhj we;=<;a l=,lh Ag wkqnoaO j
Bys idfmaCI wkqmQrlh (A - B)  f,i olajhs

= {1, 2, 3, 4, 5, 6, 7, 8, 9 }

A = {1, 2, 3, 4, } iy   B = {4, 5, 6} kï

A' = {5, 6, 7, 8, 9} iy  A  B' = {1, 2, 3 }

2'5 l=,l .Kh

l=,lhl  we;s wjhj ixLHdj tu l=,lfha .Kh f,i yÿkajkq ,nk w;r th n u`.ska

ixfla;j;a flf¾'

túg A l=,lfha wjhj ixLHdj n (A) fõ'

A = {1, 2, 3, 4, } kï n (A) = 4

B = {Y%S ,xldfõ m,d;a} kï  n (B) = 9 fõ

2'6 mßñ; yd .sKsh yels l=,l (FINITE AND COUNTABLE SET)

l=,l mßñ; fyda wmßñ; fyda úh yels h' l=,lhla wNsY+kH tlla fyda yßhg u n wjhjhkaf.ka

iukaú; tllakï fyda th mßñ; l=,lhlA jk w;r tfia fkdjk tajd wmßñ; l=,l fõ'

Wod(- ^01& j¾Ihlg we;s udi - mßñ;

^02& Tfí mka;sfha ;¾l Ydia;%h yodrk isiqka .Kk - mßñ;

^03& ñysmsg Ôj;a jk ñksiqka .Kk - .sKSug wmyiq jqj;a mßñ; hs
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=

3'0 ixlrK yd ixfhdack (Permutations and Combinations)

ixlrK (Permutations)

tlsfklg fjkia øjH n m%udKhlska jrlg øjH r m%udKhla my; § we;s mámdáhg wkqj lrkq

,nk ms<sfh< lsÍula ixlrKhla fõ'

f,i oelafjhs

A, B , C , D hk wl=re w;ßka jrlg folla ne.ska f.k ieosh yels ixlrK .Kk

(A B) (A C) (A D) (B C) (B D) (C D)

(B A) (C A) (D A) (C B) (D B) (D C)

m<uq fma<sfha oS oelafjkafka jrlg fol ne.ska .; yels Wml=,l hs' ̂ ldKav fyj;a f;dard.;

yels úê .Kk hs'&

tfy;a fuys § wjYH jkafka f;dard .ekSu muKla fkdj ms<sfh< lsÍula o fõ' túg"

Wo (- A B iy B A tl u wl=re follska iukaú; jqj;a ms<sfh< ù we;s wdldr $ rgd folls' fï

wkqj rgd ^ms<sfh< lsÍï& 12la fõ'

th fufia úi¢h yels h'

 = 

by; i|yka A, B , C , D hk wCIrj,ska jrlg fol ne`.ska f.k ieÈh yels ixlrK .Kk

  =  =   = 12//

Wod (- 8 fofkl=f.ka hq;a lKavdhulska 4 fofkl=g m<uq jk" fojk" ;=ka jk yd y;r jk

ia:dk ,eî we;' ia:dk ,eìh yels úê .Kk

 =  =   = 1680//

ixfhdack (Combination)

tlsfklg fjkia øjH n m%udKhlska jrlg r m%udKhla f.k ;eksh yels Wml=,l ixfhdack

fõ'

 = 
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   =  = 10

   =  = 60

r!  = 

/
C

n

r=
r!

by; oelajQ A, B , C , D wl=re w;ßka jrlg fol ne.ska f.k ;eksh yels ixfhdack ixLHdj 06ls

(A B), (A C), (A D), (B C), (B D), (C D)

       =  =   = 6//

Wod (- 1" 2" 3" 4" 5 wxl fh¥ ldâ m;a 5ls' fï ish,a, tljr f.k tlsfklg fjkia wxl

lShla iEÈh yels o@

n! = 5! = 5 x 4 x 3 x 2 x 1 = 120

(i) fuu wxl mfyka jrlg l=uk fyda ;=kla f;dard.; yels úê .Kk ^fuh ixlrK yd

nef`oa&

(ii) fuu wxl mfyka jrlg ;=kla f;dardf.k ms<sfh< l< yels úê .Kk lSh o@

fï wkqj

2. iïNdú;dj  (PROBABILITY)

2'1 ye¢kaùu

iEu isoaêhl u m%;sM, ksYaÑ; j m%ldY l< yels j ;sìKs kï tu isoaê weiqßka mqfrdal:khka

l< yelsjdla fuka u ;SrK .ekSfï yelshdj o oekg mj;sk ;;a;ajhg jvd fnfyúka fjkia

jkq we;' kuq;a wúksYaÑ;;djka bÈßfha ;SrKj,g t<öug wmg isÿ j we;s w;r tys,d iïNdú;d

ixl,amh jeo.;a ld¾hNdrhla bgq lrhs' tÈfkod Ôú;fha fndfyda wjia:djka ys § wmf.a

wkqoekqu we;s j fyda ke;s j fyda iïNdú;dj ixl,amh Wmfhda.S lr .kS'

Wod(-

wo yji jeis we;s ùug jeä bvlvla we;ehs ld,.=K úoHd fomd¾;fïka;=j m%ldY lf<d;a

iuyr úg wm fhdod f.k ;snQ úfkdao pdßldj fkdhEug ;SrKh lrkq we;' f.dúhl= yji ;u

l=Uqrg fmdfydr biSu l,a oeñug ;SrKh lrkq we;'
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iuld,Sk úoHdj yd iïNdú;d ixl,amh

fN!;sl - ridhk yd Ôj úoHd fCIa;%fha iuld,Sk j f.dvke`.=Kq u;jdo ksh;sjdofhka neyer

j iïNdú;d ixl,amh mQ¾j fldg f.k we;s nj fmfka'

lafjdkagï hdka;% úoHdfjka ,nd .;a m%;sM, wkqj j¾kka yhsikan¾.a mrudKqjl bf,lafg%dakhla

fidhd .ekSu iïNdú;d jHdma;shlg hg;a lf<a h' bf,lafg%dak j,dj ;=< tla;rd m%foaYhl

bf,lafg%dakhla fidhd .ekSfï iïNdú;dj tu j,dj ;=< fjk;a m%foaYhlg jvd jeä fõ'

ksõfgdaakshdkq hdka;% úoHdfõ § bf,lafg%dak lCI ^m:& ksYaÑ; jqj;a lafjdakagï hdka;% úoHdj

;=< lCI ksYaÑ; ke;' ksõgka hdka;%Kfha f,dalh ksh; tlls' ^hï fudfyd;l jia;=jl

msysgqu yd m%fõ.h okafka kï ta u; l%shd lrk n,h § we;s úg miq ld,hl tu jia;=fõ msysàu

yd m%fõ.h ksiel j ksYaph l< yels h& tfy;a lafjdkagïjdoh ksh;s jdoh neyer lr

iïNdú;djdoh u`.ska f,dalh olS'

úlsrKYS,S uQ,øjHhl w¾O wdhq ld,h ms<sn| kshuhka o iïNdú;djdohg hg;a h' ´keu

úlsrKYS,S ksheÈhl kHIaá b;d úYd, m%udKhla we;' ta ish,a, tl úg CIh fkdfõ' th wyUq

l%shdj,shls' fok ,o ld, m%dka;rhla ;=< ksheÈhl wvx.= kHIaáj,ska fld;rï m%udKhla

wdikak jYfhka CIh jkafka o hkak iïNdú;d mokula hgf;a ks¾Kh flf¾'

kQ;k m%fõKs úoHd u; wkqj m%fNaokh .ykhla ;=< wyUq f,i we;s fõ' wdfõKsl m%fNaok

Wreuh iïNdú;djdohg wkqj ú.%y jkakls'

fï wkqj hï isoaêhla isÿ ùug fyda lreKla i;H ùug fyda we;s yelshdj fkdfyd;a bvlv

iïNdú;dj f,i o< jYfhka ye`Èkaúh yels h'

hï isoaêhla ksh; jYfhka isÿ fõ kï tjeks isoaêhla isÿ ùfï iïNdú;dj 01 ^tlla& f,i o"

hï isoaêhla lsisfia;a u isÿ fkdfõ kï tjeks isoaêhla isÿ ùfï iïNdú;dj 0 ^Y+kH& f,i o

ie,l+ úg wka ish¨ isoaê wúksYaÑ; isoaê f,i;a tjeks isoaêhla isÿ ùfï iïNdú;dj ^by;

oelajQ wka; w.hhka fol w;r& 0 - 1;a w;r msysáh hq;= h'

ta wkqj mqoa.,hl= floskk fyda urKhg m;a ùfï iïNdú;dj 01 jk w;r"

mqoa.,hl= iod Ôj;a ùfï iïNdú;dj 0 fõ

>kdldr odÿ leghl 05 wxlh Wvq w;g jeàfï iïNdú;dj 0 - 1 w;r w.hla .kS

2'2 isoaê - mÍCIK

hï mÍCIKhl § $ ld¾hhl § ,eìh yels ish¨ m%;sM, w;ßka tlla fyda lsysmhla fyda isoaêhla

f,i ye`Èkafõ'

Wod(- ldishla Wv oeófï § w.h ,eîu isoaêhls'

isri ,eîu ;j;a isoaêhls'

ta wkqj isoaêhla Wmojk ld¾hhla mÍCIKhla f,i ye`Èkafõ' jvd;a l%uj;a j oelajqjfyd;a §

we;s ixisoaêhla taldldr ;;a;ajh;a hgf;a wkka; jdr .Kkla mqkrdj¾; j ksÍCIKh lsÍug

yels jk whqßka isÿ l< yels ld¾hhla mÍCIKhla fõ'
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2'3 ksheÈ wjldYh (SAMPLE SPACE)

§ we;s mÍCIKhl § úh yels ish¨ m%;sM,j,ska iukaú; l=,lh ksheÈ wjldY f,i y`ÿkajhs'

(S) ksheÈ wjldYfhys wjhjhla ksheos ,CIhla f,i ye`Èkafõ'

isoaêhla hkq m%;sM,j,ska hqla; l=,lhla jk w;r th kshÈ wjldYfha ́ kEu Wml=,lhla fõ'

ir, isoaê yd wNsY=kH isoaê

tla kshÈ ,CIhlska muKla iukaú; isoaêhla ir, isoaêhla ^iq.u isoaêh& fõ' lsisÿ wjhjhla

wvx.= fkdjk isoaêh wNsY+kH issoaêhls' th S  ^ksheos wjldYhg wh;a fkdjk& isoaêhls'

fõ'

Wod(- >kdldr odÿ leghla Wv oeófï mÍCIKfha § S = {1, 2, 3, 4, 5, 6} hk isoaëkaf.ka ́ keu

isoaêhla jrl § isÿ úh yels h' fuu isoaê yfhka iukaú; l=,lh ksheoss wjldYh hs' 01 ,îu

ir, isoaêhls' ^fuys tla tla ksheos ;s;la ir, isoaêhls& 7 wxlh ,eîu wNsY=kH isoaêhls'

ksheos wjldYh m%ia;dßl j fyda rela igykla u`.ska fyda oelaúh yels h'

Wod(- ldis folla tljr Wv oeóu ^tla ldishla fojrla oeóu iudk fõ& iu`. neÿKq kshe¢

wjldYh

2 ldish H - isri

T -  w.h

1 ldish

ksheos wjldYhl tla tla isoaêhla iu úh yelshdjlska hq;= kï ̂ iufia NdjH fõ& tajd iuNdjH

isoaê fõ' ldishl isri fyda w.h jeàu iuNjH fõ'

2'4 iïNdú;d msúiqï ^w¾:l:k&

iïNdú;dj w¾: oelaùug fmdÿ tl`.;djla fkdue;s w;r wjiaf:daÑ; mßÈ úúO w¾: oelaùï

Wmfhda.S lr.kS' ta wkqj m%fõY 4lska ^y;r& iïNdú;dj ú.%y fõ'

1' wdÑkak l,ams; msúiqu ^idïm%odhsl w¾: ú.%yh&

2' idfmaCI ixLHd; msúiqu ^ixLHd;uh w¾: ú.%yh&

3' mqoa., noaO msúiqu ^ufkda úoHd;aul w¾: l:kh&

4' .Ks;uh msúiqu

2'4  ^1& wdÑkak l,ams; msúiqu ^idïm%odhsl w¾: ú.%yh&

wdliañl;dj wkqj lghq;= isÿ fõ hehs wkqudk l< odÿ leg" ldâ l=Ügï" ldis wdÈh u`.ska lrkq

,nk l%Svd ie,lSfuka fuu ixl,amhg w¾:l:k §ug ,dma,diaf.a ld,fha mgka W;aidy ord

we;'

H

T

H

T

H

T

S = {H-H},{H-T},{T-H},{T-T}

 

T

H

H T

 

 



53

iiïNdù isoaëkaf.ka iEÿKq úYajhl hï isoaêhlg mCI j we;s wjia:d .Kk Bg mCI j yd

úmCI j we;s wjia:d .Kkg ^úh yels ish¨ u m%;sM, .Kkg& olajk wkqmd;h f,i isoaêh

isÿùfï iïNdú;dj oelaúh yels h'

            isoaêhlg mCIj we;s wjia:d .Kk

           isoaêhg mCI iy úmCI wjia:d .Kk

isoaêh r kï yd mCI wjia:d .Kk f iy úmCI wjia:d .Kk u kï r keu;s isoaêfha iïNdú;dj

P(r)  =

fuys f + u = n  kï  P(r)  = f/
n

Wod (- >kdldr odÿleghla Wv oeuQ úg 4 wxlh Wvq w;g jeàfï iïNdú;dj

A: 4 wxlh jeàu

iïNdjH;djla we;s isoaê Wmfhda.S lr.;a fuu ú.%yh u`.ska ldishla Wv fkdoud" leghla

fkdfmr<d wod< iïNdú;dj .Kkh l< yels neúka fuh mQ¾j ksYaÑ; iïNdú;d w.hla f,i

ie,lsh yels h' iïNdjH;dj hk ixl,amh mQ¾j fldg f.k we;'

wdÑkak l,ams; ú.%yhg tfrys j úfrdaO lsysmhla úh'

1' iïNdjH;d hkak iu úh yelshd hkakg iudk woyila olajk neúka iïNdú;dj w¾:
oelaùug iïNdú;dj hk w¾:h fok jpkh u jl% j fhdod we;s neúka ^pl%Sh fodaIhg&
,la fõ'

2' wiuñ;sl isoAê iïnkaO j j,x.= Ndjhla ke;' ^Wod(- >kldNhla Wv oeóu&

3' b;d ÿ¾,N j fyda úh yels isoaê ms<sn| j fuys ie,ls,a,la fkdoelafjhs'

Wod(- kHIaál n,d.drhl úlsrK ldkaÿ ùula

2' 4' 2 idfmaCI ixLHd; msúiqu ^ixLHd;uh w¾: ú.%yh&

wiuñ;sl fyda b;d ÿ¾,N j úh yels isoaê iïnkaOfhka wdÑkak l,ams; ú.%yh wod< fkdfõ'

ta wkqj idfmaCI ixLHd; msúiqfï § iïNdú;dj

                           tlaflda"

1' ia:djr ;;a;ajhla hgf;a È.= ld,hl § hï  isoaêhla isÿ jk jdr .Kfkys wkqmd;hla f,i

                           ke;akï

2' b;d úYd, mÍCIK jdr .Kkl § hï isoaêhl ksÍCIs; m%;sm, idfmaCI ixLHd;hla f,i

w¾: oelafõ'

ta wkqj b;d úYd, mÍCIK jdr .Kkl § hï isoaêhlg mCI j m%;sM, f.k ÿka jdr .Kk

mÍCIKh meje;a jQ uq¿ jdr .Kkg olajk wkqmd;h ̂ idfmaCI ixLHd;h& isoaêfha iïNdú;djh

fõ'

Wod(- ldishla jdr 10000 Wv ouhs' jdr 5013 isri ^H& Wvq w;g yeÍ jeáKs kï isri jeàfï

iïNdú;dj

   f
f + u

= isoaêfha iïNdú;dj

n = iiïNdù uqq¨ wjia:d .Kk
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idïm%odhsl w¾: oelaùug wkqj ldisfha isri jeàfï iïNdú;dj    fyj;a 0'5//

fï wkqj idïm%odhsl w¾: oelaùu j,x.= jkafka wkka; jdr ixLHdjl oS ,efnk w.hhka

fjkqfjks' ^mÍCIK jdr .Kk úYd, j;a u idfmaCI ixLHd;h ia:djr w.hlg ,`.d fõ'&

wkd.;fha § isoaaêhla isÿ ùug we;s iïNdú;dj mqfrdal:kh lsÍu i|yd w;S;fha tu isoaêh

iïnkaO j lr we;s ksÍCIK mokula fjhs'

Wod(- úYaj úoHd,hSh msGhl m%:u jif¾ ixLHdkh yeoEÍu i|yd ,shdmÈxÑ ù we;s isiqkaf.ka

10% la j¾Ih wjidkfha fjk;a úIhhla i|yd udre ù we;s nj ksÍCIK jd¾;d fmkajhs kï

m%:u jif¾ ixLHdkh i|yd ,shdmÈxÑ ù we;s YsIHhl= tu j¾Ih ;=< fjk;a úIhhlg udre

ùfï iïNdú;dj 0'1 f,i ie,lsh yels h'

fuys § ksÍCIK ixLHdj wmßñ; fia úYd, jk úg iïNdú;dj iSudka;sl w.hlg t<fí'

tneúka m%udKj;a fkdjk f;dr;=re u; msysgd iïNdú;dj i|yd w.hhka §u idfmaCI ixLHd;

msúiqfï .eg¨jla fõ'

2'4  ^3& mqoa., noaO msúiqu ^ufkdaúoHd;aul w¾:l:kh&

iïNdú;dj mjrkq ,nk mqoa.,hdf.a ye`.Sï" oekSï" úYajdi yd wkqN+;Ska wdosh mqoa., noaO

mokul msysghs' Wod(- whs;slrejl=g Tyqf.a wdh;kh i|yd iydhlhl= m;alr .ekSug wjYH j

we;ehs o m<uq iïuqL mÍCIKhg bÈßm;a jQ 30 fokd w;ßka m<uq f;aßfï § ;sfofkl= f;dard

.kafka hehs o is;uq' Tjqyq ;sfokd u ukd fm!reIfhka ld¾hCIu núka fyd| wd;au úYajdihlska

yd iudk iqÿiqlï yd yelshdjka we;s mqoa.,fhda fõ kï tys § tla whl= f;aßu whs;slref.a

mqoa., noaO Ndjh wkqj flf¾'

Wod(- 1' Tyq ue;sjrKfhka f;aÍ m;a jk njg ug f,dl= úYajdihla ;sfhkjd

11' uu kï ys;kafka kE Tyq ue;sjrKfhka Èkdú lsh,d

fï wkqj iïNdú;dj hkq isoaêhla isÿùu iïnkaOfhka mqoa.,hd ;=< we;s úYajdifha uÜgu hs'

fuys § /fvd,ama ldkema úYajdifha moku nqoaêuh úYajdih f,i .; hq;= hehs m%ldY lsÍu ;=<

ufkda úoHd;aul w¾:l:kh ;d¾lsl lf<a h'

fuu .eg¨ j ksrdlrKh lrk u.la /fvd,ama ldkema fhdackd lrhs'

2'4 ^4& .Ks;uh msúiqu

iïNdú;dj yd kQ;k .Ks;h w;r iïnkaO;dj oelaùu fuys wruqKq fõ

  S kï jQ kshos wjldYhl tla tla ,CIhla i|yd (i = 1,2,3.............n f,i ixfla;j;a lruq'

túg"

1' tla tla ir, isoaêhl iïNdú;dj  0   P(s
i
)  1

2' ir, isoaê ish,af,ys iïNdú;d udkhkays ftlHh tlla fõ' P(s
i
) = 1

3' S
1 
fyda

 
S

2 
fyda 

 
S

3 
isÿ ùfï iïNdú;dj 

  
P (S

1
)

 
+ P(S

2
) + P(S

3
) + ............+P(S

n
)

fuys os úfNaokh l< fkdyels isoaê ir, isoaê fõ' tajd S
1
,S

2
,S

3
,...... u`.ska ixfla;j;a lr we;

Wod(- >kdldr odÿ leghla Wv oeófï §

1
/2
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S
i 
= {1, 2, 3, 4, 5, 6} hk isoaëkaf.ka tlla" tlla ir, isoaêh

ldis folla tl jr Wv oeófï mÍCIKfha § ,eîh yels ir, isoaê my; oelafõ'

              m<uq jk ldish       fojk ldish

    S
1
      - H H

    S
2

- H T

   S
3

- T H

   S
4 -

T T

ksheos wjldYhl ksheÈ ;s;la ir, isoaêhla fõ' mÍCIKhlska ,efnk ir, isoaê ksheÈ ,CI

jk w;r ksheÈ ,CI iuQyhla ke;fyd;a mÍCIKhl m%;sM,j, Wml=,lhla isoaê l=,lhla

f,i w¾: oelafõ'

ksheÈ wjldYhla ;=< w¾: olajd we;s isoaêhlg wkqrEm ksheÈ ,CIhkaf.a tl;=jla isoaê wjldYhla

f,i o y÷kajhs'

isoaêhlg wod< ksheÈ ,CI jg lr fjka rEm igykla u`.ska isoaê wjldYh fmkaúh yels h'

Wod(- >kdldr odÿ leghla Wv oeóu u`.ska

A : T;af;a ixLHdjla ,eîu

B : 4 g wvq ixLHdjla ,eîu

S = {1,2,3,4,5,6}

A={ 1,3,5}

B={ 1,2,3}

2'5 iïNdú;dj .Kkh lsÍu

S  kï jQ ksheÈ wjldYh ;=<  A  f,iska w¾: olajk ,o isoaê l=,lhla fõ kï  A  keue;s

isoaêfha iïNdú;dj

P(A)  =

A kï jQ isoaê wjldYfha  we;s ksheÈ ,CI .Kk = n(A)

S kï jQ ksheÈ wjldYfha we;s ksheÈ ,CI .Kk = n(S)

Wod (- fld< 52la we;s ldâ l=Ügulska bj;g .;a fld<h wdishl= ùfï iïNdú;dj

A : wdishl= ùu  P(A)  =       //

S kshÈ wjldYh ;=< A f,i w¾: oelajQ isoaê l=,lhla fõ kï A isoaêh isÿ fkdúfï iïNdú;dj

P(A)1 f,i oelafõ

 

T

H

H T

 

 

2 ldish

1 ldish

H - isri

T -  w.h

 5
1

3  2

 A B

S

4, 6

S

A

A
n(A)

n(A)
n(S)

4
52
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P( )

P( )

A

S

A'

 1 -    =    //

S

A B

S

BA

                  P(A) + P(A)' = P(S) = 1

             /  P(A)' = 1 - P(A)$$

fï wkqj bj;g .;a fld<hla wdishl= fkdùfï iïNdú;dj

P(A)' =

2'5  ^1& isoaê ixhqla; lsÍu

fï,h () yd fÊokh () Ndú;fhka l%u follg isoaê ixhqla; l< yels h'

S kï jQ ksheÈ wjldYhl  A  iy  B  isoaê folla kï AB  f,i ixfla;j;a lrkafka  A isoaê

wjldYhg fyda B isoaê wjldYhg fyda fuu isoaê wjldYhka folg u wh;a ish¨u ksheÈ

,CIhka h'

n(AB)  = n(A)+ n(B) - n(AB) fõ'

A : wdishl= ùu

B : ydr;hla ùu

fï wkqj bj;g .;a fld<h wdishl= fyda Ndr;hla fyda ùfï iïNdú;dj fufia fõ'

P(AB) = P(A)+ P(B) - P(AB)

A  iy  B  hkq  S  kï jQ ksheÈ wjldYhl isoaê folla kï"

A  isoaê wjldYhg iy  B isoaê wjldYhg wh;a ish¨ ksheÈ ,CI  A  iy B  ys fÊokh f,i

yÿkajk w;r  (AB) f,i ixfla;j;a flf¾'

 A : wdishl= ùu

B : ydr;hl= ùu

ydr; wdishd ,eîu (AB) u`.ska oelafõ'

     P(AB) =

fyda

     P(AB) =

bj; g .;a fld<h Ndr; wdishl= ^wdishl= fuka u Ndr;hl=& ùfï iïNdú;dj h'

A( wdishl= ùu

A A' = S

P(A  = 1/522

fyda
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 P(A/
B
)    =  ½

úhqla; isoaê

isoaëka folla w;sÉfÊokh fkdùugo bv we;' túg fþok l=,lhg wh;a ir, isoaê ^wjhj&

fkdue;s neúka th úhqla; isoaêhla f,i yeÈkafõ' fïjd wfkHdakH jYfhka nysIaldrl fõ'

A - wdishl= ,eîu

B - rfcl= ,eîu

fPaok l=,lfha wjhj Y+kH neúka n(A/
B
) o Y+kH fõ

n (AB)       = 

P(AB) = 

/ P(A/B)    =  fõ fuka u P (B/
A
)  = 

2'5'2 isoaê iïnkaO;d

2'5'2'1 iajdh;a; isoaê  (INDEPENDENT  EVENTS)

A  iy  B  isoaê folla kï

tlaflda"

P(A/B)    =  P(A)

ke;akï

P(B/A)    =  P(B) kï A  iy B  iajdh;a; isoaê fõ

fuys P(A/B)    = P(A) fuhska m%ldY flfrkafka B ÿka úg A isoaêh isÿùfï iïNdú;dj g B

lsisÿ n,mEula fkdlrk njhs' th i;H kï P(B/A)    = P(B) hk fojk fldkafoaish o

wksjd¾hfhka u ;Dma;su;a jkq we;'

ldishla yd >kdldr odÿ leghla tljr Wv ouhs

A : ldisfha isri jeàu

B : odÿ legfha 4 wxl jeàu

fuys§ odÿ legfha 4 wxlh jeàu" ldisfha isri jeàug lsisÿ n,mEula fkdlrhs

P(A) = ½   P(B) = 1/
6

fuys§ P(A/B)    =  P(A) neúka  A iy B iajdh;a; fõ'

túg P(AB) = P(A) x P(B) fõ

fï wkqj P(A/B) P(A) túg A iy B mrdh;a; isoaê fuys § B isoaêh isÿ jQ úg  A isoaêh isÿùu

flf¾ th lsishï n, mEula lrhs'

 S

 A  B
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2'5'2'2 wfkHdakH jYfhka nysIaldrl isoaê (MUTUALLY  EXCLUSIVE  EVENTS)

isoaêka jrlg tlla yd tlla muKla fõ kï tjeks isoaê wfkHdakH jYfhka nysIaldrl fõ'

túg tla isoaêhla isÿùfï § fjk;a isoaêhla ùu neyer flfrhs' tneúka wfkHdakH nysIaldrl

isoaê follg wod< fmdÿ ksheÈ ,CIHhla ke;' ^tajd úhqla;s isoaêh&

       n (AB)       = túg

       P(AB)     =  neúka

  [P(A/
B
) = P(AB)  / 

P(B)
 ]

       P(A/B)      =  fõ

kuq;a  P(A)    

 /P(A/B)       P(A)fõ

túg A iy B mrdh;a; isoaê fõ

                 A  B  S                                                  A  B  C  D = S

() wfkHdakH jYfhka nysIaldrl" iduQysl jYfhka ksrjfYaI fkdjk isoaê

()  wfkHdakH jYfhka nysIaldrl" iduQysl jYfhka ksrjfYaI isoaê

ldâ l=Ügul ydr; yd reú; hk j¾. fol wfkHdakH jYfhka nysIaldrl kuq;a iduQysl

jYfhka ksrjfYaI fkdjk isoaê l=,l folls

tfy;a ldâ l=Ügul ydr;" reú;" iafldamam" l,dnr hk j¾. y;r wfkHdakH jYfhka nysIaldrl

fuka u iduQysl j ksrjfYaI isoaê l=,l h'

2'5'2'3  wkqmQrl isoaê  (COMPLEMENTARY  EVENTS)

A kue;s isoaê wjldYfha fkdue;s ksheÈ wjldYfha we;s ish¨ u ,CI iuQyh A isoaêfha

wkqmQrlh fõ' ^A' f,i th ixfla;j;a flf¾&

A A'= S

P(A A') = P(S) = 1

        P(A) + P(A)' = 1

/ P(A)' = 1- P(A) //

fuys oS P(A) + P(B) = 1 hehs lSfjd;a  B hkq A' fõ (B,A ys wkqmqrlh fõ)

 S

 A  B

()
 

A
B

C
D

S()

 A

 A'

 S
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2'5'3 iïNdú;dj ms<sn| tl;= lsÍfï yd .=Ks;h ms<sn| kshuhka

2'5'3'1 tl;= lsÍfï kshuh ^wdl,k kshuh&

A  iy  B  ljr fyda isoaê folla kï

P(AB) = P(A) + P(B) - P(AB)//

A  iy  B  wfkHdakH jYfhka nysIaldrl isoaê folla kï"

P(AB) =  neúka"

P(AB) = P(A) + P(B) //

fuf,i A, B iy C ljr fyda isoaê ;=kla kï" ^wfkHdakH jYfhka nysIaldrl fkdjk&

P(ABC) = P(A) + P(B) + P(C) - P(AB) - P(AC) - P(BC) + P(ABC)//

2'5'3'2 .=Ks; kshuh

A  iy  B  isoaê folla kï tajd tl jr isÿùfï iïNdú;dj

 fyda

           tfy;a

A  iy  B  iajdh;a; isoaê kï"

neúka"

P(AB) = P(A) × P(B)// fõ

2'5'6 wiïNdjH iïNdú;dj (CONDITIONAL  PROBABILITY)

A  iy  B  isoaê folla kï P(B) >  úg §  B ÿkaúg A isoaêh isÿùfï iïNdú;dj

 fõ" túg

Wod (- A: wdishl= ,eîu

B: ydr;hla ,eîu

bj;g .;a fld<h ydr;hla kï wdishl= ùfï iïNdú;dj

bj;g .;a fld<h wdishl= kï th ydr;hla ùfï iïNdú;djh

     P(AB) = P(A/
B
) x P(B) kïP(A/B) = P(AB) / P(B)

P(A/B) = P(AB) / P(B)

          =
1

13

1
52

13

52

  =

P(B/A) = P(AB) / P(A)

 P(B/A) =
1

4

1
52

4

52

  =
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bf.kqï-b.ekaùï l%shdldrlï

1' isiqkag ldishla Wv oeóug wjia:dj ,nd §

1& ksheos wjldYh ,shd olajkak

2& jdr 10la Wv oud isri ,eîfï iïNdú;dj fiùu

3& jdr 50la Wvoud isri ,eîfï iïNdú;dj fiùu

4& jdr 100la Wv oud isri ,eîfï iïNdú;dj fiùu

mrSlaIKd;aul iïNdú;d w.h fjkia jk nj ^mrSlaIK jdr .Kk wkqj& ;yjqre lsrSu

2' ldâ l=Ügulska iiïNdù f,i ^m%;sia:dmkh rys; j& fld< 3la bj; g .ekSfï § my; i|yka

isoaêj, iïNdú;dj fidhkak

i. bj;g .;a fld< ;=k u wdishd ùu

ii. tl fld<hla muKla wdishd ùu

iii. fl< ;=k ljr fyda tl u j¾.hl wdishd" rcq" iy /ðk ùu

iv. fld< ;=k ms<sfj<ska ydr;" ydr; wdishd iy ydr; rcq ùu

v. fld< ;=k j¾. ;=kl ùu

3' x iy y jYfhka kï lr we;s >kdldr odÿleg folla tl jr Wv ouhs

A. Wvq w;g jegqKq ixLHdjka yd wh .Kk 7la ùu

B. x legfha wxl ;=k jeàu

C. wh .Kk 12la ùu

D. y legfha 4g jeä ixLHdjla jeàu

by; isoaëkaf.a ksheos wjldY ,shd olajkak

i. A yd B iajdh;a; isoaê o@

ii. A isoaêh isÿ jQ úg B isoaêh isÿùfï iïNdú;dj fldmuK o@

iii.  C yd D isoaêka iajdh;a; o@

iv. C isÿù kï Dys iïNdú;dj fldmuK o@

4' ffjoH idhkhlg iyNd.s jQ mqoa.,hka 400 fofkl=f.ka 200 fofkl=g yDoh frda. we;s nj;a

250 fofkl=g Èhjeähdj we;s nj;a wkdjrKh úh' yDoh frda.j,ska fmf<k ish¨ fokd;a

Èhjeähdfjka fm¿K ish¨ fokd;a wd;;sfhka fm¿Ky' mqoa.,hka 30 fofkl wd;;sfhka

muKla fm¿K w;r 40 fofkla wd;;sfhka fkdfm¿K y'

idhkhg iyNd.S jQ whl= iiïNdù f,i f;dard.;af;d;a

i. yDoh frda. j,ska fuka u Èhjeähdfjka fm¿K whl= ùfï iïNdú;dj

ii. yDoh frda.fhka fkdfm¿Kq kuq;a Èhjeähdfjka fm¿Kq whl= ùfï iïNdú;dj .Kkh

lrkak
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ñkqu

ksmqK;dj ( - 14  m¾fhaIKhkays úoHd;aul Ndjh i|yd ñkqu Wmfhda.S lr.kshs'

ksmqK;d uÜgu (- 14'1 úoHdj ;=< ñkqu w¾:j;a j fhdod .kshs'

ld,ÉfPao .Kk (- 20

bf.kqï m,  ( -

úoHd;aul m¾fhaIKfhys ,d m%udKd;aul Ys,amSh l%u wjfndaO lr .kS'

ñkqfuys ,d WmlrK Ndú;fha jeo.;alu úia;r lrhs'

o;a; úYaf,aIKfhys ,d úúO mßudK Ndú; lrhs'

ñkqï ;=< yg .kakd fodaI yd tajd wju lr .; yels Wmdh ud¾. f;dard .kshs'

úoHd;aul mÍCIKfha § ñkqfuka yd .Kkfhka ,nk m%udKd;aul o;a;j, jeo.;alu

w.h lrhs'

ye¢kaùu(-

úoHdYdia;%hkays ,CIKh kï jia;+ i;= j mj;sk ,CIK .=K u`.ska m%ldY lsrSu fjkqjg m%udK

u`.ska m%ldY lsÍug fhduq ùu hs'

m%udKSlrKh ñkqu yd .Kkh weiqßka f.dvkef`.a

úp,Hhla m%udKd;aul núka hq;= j m%ldY lsÍu ñkquls

m%udK" iólrKhlg fyda iQ;%hlg fyda wdfoaYfhka ,nd .kakd w.hka h'

úIh lreKq meyeÈ,s lr .ekSug w;aje,la

ñkqulg wdfõKsl ,CIK (-

1' m%udKd;aul nj

fuhska woyia jkafka úp,Hhla m%udKd;aul w.hlska hqla; nj hs

Wod(- wehf.a Wi 1'62 m ls'

2' iDcq fyda jl% fyda nj

we;eï ,CIK iDcq j ueksh yelsh'

Wod(- Wi" È." nr WIaK;ajh

fndfyda iudÔh ,CIK ueksh yelafla jl% f,i h

Wod(- nqoaê uÜgu" wdl,am" reÑl;ajh

3' wdikak nj ^ikaksl¾IKh&

Wod(- óg¾ fldaÿj u`.ska È. m%udKh ueksh yelafla wdikak ñ,sógrhg muK’'

4' idfmaCI nj

ñkqu" uefkk wjia:djg" wruqKg WmlrKhg idfmaCI fõ'
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Wod(- ldurfha WIAK;ajh 25 0Cls' fuh wjia:djg idfmaCI fõ'

5' iq;;H nj

fuhska woyia lrkafka ñkqu wruqKq wkqj iqúfYaI jk nj hs'

Wod(- T,sïmsla l%Svd ;r.hl § 100m wjidk ;r.h ksu lrk ld,h ;;amrfhka 10"000ka

mx.=j,g ukskq ,efí' WmmrudKql wxY=kaf.a fõ.h uekSfï oS kefkda ;;amr .efka'

6' jdia;úl nj

ñkqul m%;sM,h fmdÿ ms<s.ekSug ,la ùu i|yd ixrpl folla we;=,;a h'

1' j,x.=;dj

2' úYajikSh;ajh

wfmaCIs; wruqKq i|yd ñkqï lrk wjia:dfõ fyda WmlrKfha WÑ; nj j,x.=;dj h f,i

ye¢kafõ'

úYajikSh;ajh hkafkka woyia flfrkafka tl u ,CIKh mqkrdj¾;s; j ñkqï l< úg

m%;sM,h ix.; njla .ekSu hs'

ñkqfï ld¾hh(-

1' jia;+$ m%mxphla i;= .=K ,CIK m%udKSlrKh lrhs'

2' wd;aóh Ndjfhka neyer ù lreKq iïnkaOfhka fmdÿ tl`.;djla we;s lrhs'

3' úoHd;aul {dkfha j,x.= Ndjh ^jdia;úl;ajh& úuiSug ,la lrhs'

4' j¾.SlrKh" úNckh" ks¾jpkh" ;rdlsÍu jeks úYaf,aIK yd ixiaf,aIKh ld¾hhka g

iydh fjhs'

5' ixLHdkuh úYaf,aIK yd ixiaf,aIK ld¾hhkag wjYH f,ig o;a; iqLkuH lrhs'

WmlrK ñkqï yd tys ld¾hNdrh(-

* jia;=jl ke;akï m%mxphl ,CIK y÷kd .ekSug fuka u tajd úYaf,aIKh lsÍug WmlrK

iydh fõ'

* iuld,Sk úoHdfõ ld¾hh ;dCIKsl WmlrK iu`. nef`oa

* ñkqï i|yd muKla fkdj m¾fhaIKj, wfkl=;a lghq;= i|yd o WmlrK wjYH fõ'

^ksÍlaIK" o;a; úYaf,aIK" jd¾;dlrK jeks wjia:djka g&

 ksÍCIK WmlrK

Wod(- N+ ¥f¾CIh" wkaùCIh" wfOdarla; leurdj" m%siau fofk;s h'

 iïmÍCIK WmlrK

Wod(- fndhs,a WmlrKh" yximd;slh" mSvk Wÿk

 frfldavk WmlrK

Wod(- ùäfhda leurd" má.; lsÍfï hka;%" ixhqla; ;eá" C.C.T.V. ^wdrlaIl& leurd
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* ñkqula fkdue;s j WmlrK hï hï ,CIK y÷kd .ekSug" úYaf,aIKhg iydh fõ'

Wod(- j¾Kdj,s udkh" X- ray ̂ tlaia lsrK&" E.C.G. jd¾:d C.C.T.V. leurd" frdfnda WmlrK

* ñkqula we;s ;ek úYaf,aIK ld¾h myiq flfrhs'

wKaùCI yd ¥f¾CI ldpj, úYd,k n,h wkqj jia;+kaf.a ienE ;ru ks¾Kh flfrhs

* ñkqï WmlrKj, j,x.= Ndjh ks¾Kh lrk l%ufõoh

1' úoHd;aul kshuhka wkql+, j tajd l%shdldß ùu Wod(- ÿkq ;rdosh" Trf,daiqj

2' fmdÿ iïu;hka wkqj WmlrK ieliSu Wod(- ñg¾ fldÿj

* tl u ,CIKh uekSu i|yd úúO WmlrK ilid ;sîu

 WIaK;ajh uekSug we;s WmlrK Wod(- WK lgqj" ùÿre øj WIaK;ajudkh" jdhq WIaK;aj

udkh m%;sfrdaO WIaK;aj udkh

 ialkaOh uekSug fhdod .kakd WmlrK Wod(- ridhksl ;=,dj" f;o`vq ;=,dj" ìï ;rdÈh"
bf,lafg%daksl ;rdosh

* WmlrKhkays ñkqï i|yd jQ mßudK yd tajdfha mokï w;r fjki

Wod(- WIaK;ajh uekSug fhdod .kakd fi,aishia yd merkayhsÜ mßudK

WIaK;aj uksk WmlrKfhys WIaK;aj ñ;sl f,i .kakd riosh" uOHidr jdhq

tall yd wxl(-

 moaO;shla i;= hï .=Kdx.hka iDcq j fyda jl% j fyda ueksh yels kï th fN!;sl rdYshls

 úYd,;ajhla" tallhla yd ÈYdjla hk ,CIK ;%s;ajh u we;=<;a kï th ffoYsl rdYshls

 fN!;sl rdYshl úYd,;ajh bÈßm;a lrkafka lsishï iuqoafoaY m%dudKslhlg ^iïu;hlg&

idfmaCIjhs' tlS iuqoafoaY m%udKslh tallh f,i y÷kajhs

 uQ,sl fN!;sl rdYs 7la yd tajdg iïnkaO tall 7ls

È. m%udKh - ógrh (m)

ialkaOh - lsf,da .%Eï (kg)

ld,h - ;;amr (s)

;dm.;sl WIaK;ajh - fl,aúka (K)

úoHq;a Odrdj -  weïmsg¾ (A)

mod¾: m%udKh - ujq, (mol)

§ma;sfha ;Sj%;dj - lekafv,d (cd)

wxl j, Wmfhda.s;d

1' y÷kd.ekSfï ,CIKhla fyj;a ixfla;hla f,i

Wod(- úNd. wxl - ¥rl:k wxl" fudag¾r: wxl" ud¾. wxl

2' wkql%ñl wxl ^;rd wxl&

Wod(- we;=<;a ùfï wxl" ffjoH idhkhl oS mÍlaIdjg ,la lsÍug kshñ; frda.Ska meñKsfï

wkqms<sfj< oelafjk wxl
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3' m%udK w.hhka oelaùu

Wod(- ialkaOh 5kg" WIaK;ajh - 24 0C, ld,h -  meh 0 úkdä 15

4' wkqmd; fyj;a iïnkaO;d m%ldY lsÍu

øj weiqreï Ndckj, i|yka wxl 50 ml /100 ml / 250ml /500 ml  OdÍ;djhk ms<sfj<ska

 1: 2: 5: 10 jYfhka wkqmd; f,i m%ldY lsÍu

ñkqï yd mßudK

ksÍCIKh" iïmÍCIKh ñkqu yd .Kkh jeks wdkqN+;sl ls%hdud¾. wdY%hfhka ,nd .kakd o;a;

úYaf,aIK yelshdj r\ mj;skafka tajd wh;a jk mßudKh wkqj h' tys ,d mßudK j¾. y;rls'

1' kdu mßudKh fyj;a j¾. mßudKh

ñkqug Ndckh jk jia;+ka hï hï ,CIK mokï lrf.k j¾. lsÍu" f.dvj,aj,g oeóu

muKla fuhska flf¾'

Wod(- Wiia fm< isiqka úoHd" .Ks;" l,d" jdKsc" ;dCIK hk úIh Odrd wkqj j¾. lsÍu

2' mámdá .; mßudKh ^;rd mßudKh& (-

lsishï mÍCIKhlg Ndck jk jia;+kaf.a ,CIK ms<sfj<lg ilia lsÍu mámdá.; mßudKh

l wruqK hs'

Wod(- wdl,am uekSug ilid we;s mßudKh

oeäf,i úreoaaO fjñ úreoaO fjñ lsisjla fkdlshñ t`l. fjñ oeäf,i tl`. fjñ

3' m%ka;r mßudKh ̂ wka;¾ mßudKh&

jia;+ka j¾. lsÍu" ;rd lsÍu" ldKav w;r fjkialï oelaùu wruqKq fldg f.k f.dv kef`.a'

fuys úfYaI ,CIK(-

 wkqhd; ,CIH w;r iudk ÿr m%udKj,ska iudk jQ m%udKd;aul fjkialï oelafjhs' tfy;a

ksrfmaCI Y+kHhla fkdue;' Y=kHhla wef;d;a th idfmalaI jqjls'

.Ks; l¾u ish,a,g u w¾:dkaú; j Ndckh lsÍfï yelshdfjka f;dr h

Wod(- WIaK;aj udml ,l=Kq lr we;s mßudKh

    0          10          20           30          40           50         60        70

4' wkqmd; mßudKh (-

jia;+ j¾. lsÍu" ;rd lsÍu" ldKav w;r fjkialï oelaùu yd wkqmd;$iïnkaO;d oelaùu wruqKq
fldg f.k wkqmd; mßudKh f.dvkef`.a

fuys úfYaI ,CIK

 wkqhd; ,CI w;r iudk ÿr u`.ska iudk m%udKd;aul fjkialï oelafjhs'

 ksrfmalaI Y=kHhla idOkh
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.Ks; l¾u ish,a,g u w¾:dkaú; j Ndckh l< yels m%udKhkaf.ka uefkk ,CIK ̂jHdma;suh

,laIK& fuu mßudKhg wh;ah'

0           10          20          30           40           50        60        70

Wod(- NdKavhl ñ, m%udKh iy b,a¨u m%udKh óg¾ rE," fldaKudkh ksrfmalaI

Y=kHhla iys; wjia:dh'

ñkqu u`.ska we;sjk fodaI(-

1& taldx. fodaI

WmlrKh" th Ndú; lrk wjia:dj weiqßka we;s jk fodaI óg wh;ah' fYdaOkhka u`.ska

ksjerÈ l< yels h'

Wod(- Trf,daiqjl fõ,dj ñks;a;=jla jeäfhka hdu

2& wyUq fodaI (-

 mßudK lshùug wkqrEm j we;s jk fodaI

 ksudKsl  fodaI

Wod(- ienE È. iy uefkk È. w;r fjki

 ia:dkSh fodaI

Wod(- ¥f¾CIh" N+ñfha § yd wNHjldYfia oS lr uksk ñkqu

fujeks fodaI wju lr .; yels h'

bf.kqï-b.ekaùï l%shdldrlï (-

* fN!;sl ,CIK uekSu ioyd fhdod .kakd ñkqïj,g wod< kshuhka ms<sn| j úu¾Ykh

lsÍug fhduq lsßu'

* ksÍCIK WmlrK" iïmÍCIK WmlrK" frfldavk WmlrK" ñkqï WmlrK j.= .; lsÍug

ie,eiaùu'

* ñkqfï oS fhdod .kakd mßudK yd Wmfhda.S;d ms<sn| idlÉPd uKav, meje;aùu'

* ñkqfï § we;s úh yels fodaI úúO WmlrK weiqfrka meyeÈ,s lrkak'
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ixLHdkh

ksmqK;dj (- 15. ;SrK .ekSfï l=i,;d j¾Okh lr.ekSu i|yd ixLHdk l%u fhdod .ks'

ksmqK;d uÜgu (- 15.1 ixLHdkfha iajNdjh y÷kajhs.

15'2 o;a; yd f;dr;=re ,nd.ekSu i|yd kshe§ï yiqrejhs'

15'3 ixLHdk jHdma;shla ms<sn| ;SrKj,g t<öug WÑ; flakaøSl m%jK;d

ñkqï Ndú; lrhs'

15'4 wmlsrK ñkqï Ndú;fhka ixLHdk jHdma;shl úisÍu újrKh lrhs'

15'5 iyiïnkaO;d ñkqï weiqßka iyiïnkaO;djhka ys  iajdNdjhka  yd

;ru ú.%y lrhs'

15'6 ixLHdk Ndú;fha fodaI ú.%y lrhs'

ld,ÉfPao .Kk (- 25

bf.kqï m, (- ;SrK .ekSug ixLHdkh fhdod.kS

úoHd;aul idudkHlrKhka f.dvke`.Sug ixLHdkfha jeo.;alu w.h

  lrhs

úoHd;aul m¾fhaIKfhys ,d o;a; /ia lsÍfï jeo.;alu ms<sn| oekqula

  ,nd .kS

úoHd;aul .fõIKh i|yd b;d iqÿiq ksheÿï l%u fhdod.kS

idOdrK ksheoshl ,laIK meyeÈ,s lrhs

o;a; yeisrùfï yd úYaf,aIKfha l%ufõohka y÷kd .kS

 ixLHd;aul o;a; úYaf,aIKh lsÍu i|yd ixLHdk l%u fhdod.kS'

flakaøSl m%jK;d ñkqï fhdod.ksñka ks.ukj,g t<fò

wmlsrK ñkqï weiqfrka m%mxph ms<sn| ks.uk ,nd.kS'

wdl,amuh wjia:djka m%udKSlrKh lsÍug ixLHdk l%u fhdod.kS'

o;a; weiqfrka Ys%;uh iïnkaO;djka f.dvk`.hs'

mÍCIK lsÍu i|yd ixLHdkuh wdNdi we;s fkdjk mßÈ fhda.H ksheos

 f;dard.kS

ixLHdk l%u Ndú;fhka iudÔh  úoHdjka jdia;úl;ajh /lSu we.hSug

 ,la lrhs'

ye|skaùu (-

ixLHdkh m%udKd;aul f;dr;=re u`.ska úoHdkql+, ks.ukhkag t<öug yd wúksYaÑ;;dj

bÈßfha ;SrKhkag t<öug Wmfhda.S fõ'

wo tys Wmfhda.S;djhka fN!;sl yd Ôj úoHd fCIA;%hkays fuka u wd¾Ól" foaYmd,k" iudc"

wOHdmk" ufkdaúoHd" ffjoH úoHd" l¾udka;" jdKsc" jHdmdßl" hk fCIa;%hka iy rdcH

m%;sm;a;s yd ie,iqïlrKfha §;a u`. fmkaùu lrhs'
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ixLHdkh úoHd;aul ñkqï jeä jdia;úl;ajh lrd f.k hdug Wmfhda.S fõ' .Kkfhka yd

ñkqfuka ,nd .kakd o;a; w¾:dkaú; j úYaf,aIKhg yd ixiaf,aIKhg ,la lsÍu u`.ska wod<

m%mxph ú.%y lrhs' ta i|yd flakaøSl m%jK;d ñkqï" wm.uk ñkqï yd iyiïnkaOl ñkqï fhdod

.kshs' fuys ixLHd o;a; ms<sn`o lrKq ,nk ú.%yhla'

ixLHdkh

.Kkfhka yd ñkqfuka ,nd .kakd o;a; i|yd jeä jdia;úl;ajhka foñka m%mxph fyda bka

fldgila fyda ms<sn| ú.%y lsÍu i|yd fhdod .kakd l%u Ys,amhka ixLHdkh f,i ye|skaúh yels

h'

ixLHdkfha jeo.;alu ^m%fhdack&

 o;a; /ia lsÍu ixúOdkh lsÍu" idrdxY.; lsÍu úYaf,aIKh lsÍu

 úoHd;aul mokula ;=< idudkHlrKhla lrd t<ôu

 wúksYaÑ; ;;a;ajh ;=< mqfrdal:kh yd  ;SrKhkag t<öu

 úp,Hhka w;r mj;sk iïnkaO;d yd tajdfha ;ru ks¾Kh lsÍu

 iudch úoHd;aul o;a;j, jdia;úl Ndjh /l .ekSu

 mÍlaIKhkays oS idOl yd ixrpl úYaf,aIKh lsÍu

 mÍlaIKhl j,x.=;djh úuiSu

ixLHdkfha m%fNao

 úia;rd;aul ixLHdkh

 wkqñ;s ixLHdkh ^ksheos ixLHdkh&

01&  úia;rd;aul ixLHdkh (-

ix.Kkfha wjhj ish,a, u mÍCId fldg ,nd .kakd o;a; ixúOdkh lsÍu” idrdxY.; lsÍu"

úYaf,aIKh lsÍu" iy m%;sM, újrKh lsÍug fhdod .kakd ixLHdk úoHd;aul Ys,amSh l%u fï

hg;g .efka'

Wod(- mka;shl isák ish¨ u isiqkaf.a ,l=Kq mÍCId fldg mka;sfha ,l=Kq jHdma;Ska úIu;djhka

yd ixLHdkuh idudkHlrKhkag t<öu

t<fUk ks.uk tlS o;a;j,ska neyer g fkdh hs'

02&wkqñ;s ixLHdkh (-

ksheoshla mÍlaIdfjka ,nd.;a ks.uk ix.Kkh ms<sn| mrdñ;s ;lafiare lsÍug fhdod .ekSu

wkqñ;s ixLHdkh hs'

Wod(- by; WodyrKh f,ig .;a mka;sfha isiqkaf.ka ksheoshla wyUq f,i f;dard mÍCId fldg

ta wkqj iuia;h ms<sn| ks.ukhhlg t<öu

o;a; yd o;a; m%Njfhda

iDcq ksÍCIK" ióCIKh" iïuqL idlÉPd" m%Yak ud,d" m%f;Hl wOHhk" o;a; /ia lrk l%u

fõohka h'
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o;a; /ialsÍfï wdY%fhka wkqj" m%d:ñl o;a; yd oaú;Sl o;a; f,i j¾. flf¾'

mÍCIlhl= ;ud úiska lrk ,o mÍCIK u`.ska /ia lr .kakd o;a; m%d:ñl o;a; fõ'

Wod (- m%Yakdj,shla weiqfrka iudc ióCIlhl= /ia lr .kakd o;a; uy nexl=j /ia lrk

o;a; ck yd ixLHd f,aLk fomd¾;fïka;=j /ia lr .kakd o;a;

lsishï mqoa.,hl= fyda wdh;khla fyda /ia lr .kakd o;a; fjk;a mqoa.,fhl= fyda wdh;khla

úiska mßyrKh lrkq ,efí kï tjeks o;a; oaú;Shl o;a; fõ'

Wod(- uy nexl= jd¾;djl we;=<;a o;a; weiqßka w¾: Ydia;%fhka lrkq ,nk úYaf,aIKh

ck yd ixLHdf,aLk w;afmd;a wdYs%; o;a; weiqßka lrk ús.%yhka

o;a;hkays iajNdjh wkqj m%udKd;aul o;a; yd .+Kd;aul o;a; f,i j¾. flf¾'

m%udKd;aul w.hka weiqßka oelafjk o;a; ika;;sl o;a; yd úúla; o;a; f,i j¾. flf¾'

wh .Kka folla w;r wkka;  m%udKhl w.hka ixLHdjla mej;sh yels  o;a; ika;;sl o;a;

fõ' fN!;sl ñkqï wdY%fhka ,nd .kakd o;a; fndfydauhla ika;;sl h'

Wod(- ld, m%udK" os. m%udKhka" ialkaO m%udK

mQ¾K ixLHd jYfhka olajk ,o o;a; újla; o;a; fõ'

Wod(- mjq,l isák <uhska .Kk" ksjil ldur ixLHdj" flfi,a lekl we;s f.ä ixLHdj

ix.ykh yd ksheÈh

wOHhkh i|yd fhdod .kq ,nk ish¨ tallhka f.ka hq;= l=,lh ix.yKh hs' ix.yKh

ksfhdackh jk mßos f;dard.;a fldgi ksheosh hs'

ksheos wjYH jkafka"

 úYd, jYfhka úisß me;sÍ .sh ix.yKkhla ms<sn`o wOHhkhg

Wod(- uÿre ix.yKhka" jejl c,fha mú;%;dj

 lafIa;%fha iSudj ksYaÑ; fkdjk wjia:dfõ oS ^ix.yK rduqj meyeos,s fkdjk&

Wod(- id.rfha u;aiH .yKh (Density)

úYajfha ;drdld ms<sn`o

 ix.ykh mÍCId lsÍu w¾:dkaú; fkdjk wjia:djkays oS

Wod(-  frda.shl=f.a reêr mÍCIK

 id.r c,fha ,jK;dj mÍlaIdj

 mÍlaIdfõ oS tall úkdYjk úg oS

 m<;=rej, ;;a;ajh meÍlaIdj

 jHxKhl rij;aNdjh mÍlaIDj
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fyd`o ksheoshl ,laIK

 ksheosh m%udKj;a úh hq;= h

 ieu ia;rhla u jHqyhla u ksfhdackh úh hq;= h ^ksrEmH ksheoshla&

 wNsk;sfhka f;dr úh hq;= h

ksheÿï l%u ̂ ksheosï&

01 iiïNdù ksheÈ 02' iiïNdù fkdjk ksheÈ

1'1 ir, iiïNdù 2'1 myiq ksheÈ

1'2 ia;D; iudkqmd;sl 2'2 úksYaph ksheÈ

1'3 l%uj;a ksheÈ 2'3 fldagd ^i,dl& ksheÈ

1'4' fmdl=re ^f.dkq& ksheÈ

1'5' nyq mshjr ^nyq wjê& ksheÈ

b,lal.; ck .ykfhka ksheÈhg wh;a ixLHdj ksYaph l< yels kuq;a ksheÈ tall mQ¾jfhka

ksYaph l< fkdyels h' fuh iiïNdù .=Kh hs'

 ir, iiïNdù ksheoSu Simpe Random Sample

Wod(-    f,d;/hs weoSula" l=im;a weoSu fyda iiïNdù j.=jla wdY%fhka ksheos tall f;dard .kS

 ia;D; iiïNdù ksheoSu Stratified Sample

ix.ykhl úúO;d u; ^ia;D;hka lsysmhlg fjka ù we;s úg& iEu ia;D;hlau ksfhdackh

ùu;a" iiïNdù fuka u iudkqmd;sl ksfhdackhka jk mßos ksheos f;dard .ekSu;a fuu l%ufha

oS isÿ fõ'

Wod(- tla;rd k.rhl ck jHdma;sh isxy, 20"000 øúv 15'000 uqia,sï 10"000 fjk;a 5'000 ls'

ckj¾.hlska 2% we;=<;a jk fia ksheoshla f;dard .kafka kï ksheos jHqyh fïfia h'

ksheos j¾.h ksheos m%udKh

isxy, 2 x   20000 = 400

100

øúv 2 x   15000 = 300

100

uqia,sï 2 x   10000 = 200

100

fjk;a 2 x    5000 = 100

100

ksheoshg wh;a uq`M .Kk = 1000

ksheoshg wh;a ixLHdj ta ta ckj¾.fhka wyUq f,i f;dard .kS'
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o;a; úYaf,aIKh

ixLHd o;a; úYaf,aIKfha oS my; i|yka ñkqï iyh fõ'

 flakaøsl m%jK;d ñkqï

 wm.uk ñkqï ^wmlsrK ms<sn`o ñkqï&

 iyiïnkaO;d ñkqï

flakaøsl m%jK;d ñkqï

ixLHd o;a; ljr uOH ,laIhla jgd f.dkq ù we;a oehs i,ld n,k ñkqïh' udOHl ñkqï

ksÍCIs; o;a; flaJøsl ^udOHl& ,CIhla wjg f.dkq ùfï m%jK;dj u; f.dvk`.d.;a ñkqï

f,i ud;h" uOHia:h iy uOHhkh ie,fla

ud;h

ixLHd jHdma;shl jeä u jdr .Kkla fhÿKq úp,H ^w.h& ke;fyd;a iuQyh ud;h fõ'

Wod (- 7  11  3  11  14  9  11

ud;h 11 hs

isiqka 100 fofkl=f.a we.hSï ,l=Kq

,l=Kq (xi) 2"   3"   4"   5"   6"   7"   8

isiqka .Kk (fi) 4   11   28   24  21  10   2

ud;h } 4 $$

oaúud;" nyqud; yd ks¾ud; jHdma;Ska we;' ud;h kdu mßudKhlg wh;a ñkquls'

ud;h wkkH jQ ñkqula fkdfõ

uOHia:h

mámdá.; l< ixLHd fY%aKshl ueÈ w.h uOHia:h hs'

uOHia: moh =     n + 1

   2

Wod (- 2    5    7    11    9    6      13

2    5    6     7     9    11    13

uOHia: moh }  } 4 moh

uOHia:h } 7$$

mo ixLHdj T;af;a jk úg oS uOHia: mo folla ,efnk w;r tlS mohka ys idudkH uOHia:h

f,i .kq ,nhs'
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wxl .Ks;uh uOHhkh wkqj A iqÿiail= fõ' tfy;a A f.a ridhk úoHdj ms<sn`o oekqu fï

;k;=r ,ndoSfï oS m%YaK .; fõ' tneúka nr ;eîu u; .kKh lrk uOHkh wkqj ;SrKhlg
t<öu jvd fhda.H fõ'

uOHia:h wkkH jQ ñkquls' th ;rd ̂ mámdáhl& mßudKhg .efka' tfy;a ùÔh rdYshla f,ig

fhdod .ekSug fkdyels h'

1'3 wxl .Ks;uh uOHkHh

xi kï jQ jHdma;shl  x
i
 = x

1,
 x

2,
 x

3,
 ..............x

n  
f;la fõ kï

  fõ

=  x
1
  +   x

2
  + x

3
 + ……..+ x

n
/n

xi kï jQ jHdma;shl  ixLHd;h (fi) f,i we;akï

x
i

= x
1,
 x

2,
 x

3,
 ..............x

n

f
i

= f
1,
 f

2,
 f

3,
 ..............f

n

 Σ xi  fi= x
1
f

1
  +   x

2
f

2
  + x

3
f

3
 + ……..+ x

n
f

n

   = Σ  xi  fi

 Σ  fi

wxl .Ks;uh uOHhkh wkkH jQ ñkquls' ùcSh rdYshla f,iska .efka' ieu w.hlau .Kkhg

odhljk neúka hym;a flakaøsl ñkquls' tfy;a ixLd jHdma;sfha oeä úIu;djhla mj;sk úg

oS wxl .Ks; uOHhkh fhda.H fkdfõ'  .Ks; l¾uhlag w¾:dkaú;j Ndckh l< yelsh'

4'1 nr l< uOHkHh

tla tla w.hka (xi) i|yd Ndrhka mjrd ̂ nr ;eîï wkqj& ,nd .kakd uOHkHh nr l< uOHkHh

hs' xi = x
1
 " x

2  
 " x

3 
 ……….. x

n

wi= w
1 
, w

2
 , w

3
 ……….. w

n

xiwi   =  x
1
  w

1
     +    x

2
  w

2
     +   x

3
  w

6
  ……….. x

n
  w

n

wi w
1
     +    w

2
     +     w

3
    ……..    w

n

 w = xiwi/
iwi

ridhk{ ;k;=rla i|yd bosßm;a jQ wfmalaIlhka isjq fofkl=f.a ,l=Kq fufia h

wfmaCIlhd ridhk úoHdj nqoaê mÍCIKh  ndysr l%shd tl;=j wxl .Ks;uh uOHkHh

A 30 60 100 190 63.33

B 40 60 85 185 61.66

C 45 65 70 180 60.00

D 65 65 50 180 60.00
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 nr ;eîu

ridhk úoHdj 3" nqoaê mÍCIKh 2" ndysr l%shd 1 f,i .;fyd;a

tla tla wfmaCIlhkaf.a nr l< uOHkHh  nß; uOHkfha

 W
A

= (30  x  3)  +  (60  x  2)  +  (100  x   1) = 310 =  51.7

3  +  2  +  1   6

 W
B

= (40  x  3)  +  (60  x  2)  +  (85 x   1) = 325 =  54.1

3  +  2  +  1   6

W
C

= (45  x  3)  +  (65 x   2)  +  (70  x  1) = 335 =  56.8

3  +  2  +  1   6

W
D

= (65  x  3)  +  (65  x  2)  +  (50  x  1) = 375 =  62.5

3  +  2  +  1   6

nr l< uOHkHh wkqj D wfmalaIlhd g ridhk{ ;k;=r ,ndoSu iqÿiq nj fmkajd osh yels h'

^jeä nr ;eîula lr we;s ridhk úoHdj fjkqfjka D by< ,l=Kla ,nd we;& fuu`.ska

iudka;r uOHkHfha m%uqL ÿ¾j,;djhkaa u`.yrjd .; yels h'

flaJøsl m%jK;d ñkqï u`.ska muKla jHdma;shl ;:H iajrEmh ms<sn| ksjerÈ yd mQ¾K wjfndaOh

,nd.; fkdyels h' ixLHdjkaf.a úisÍu fyj;a wmlsrKh ms<sn| ñkqï jHdma;shl iajNdjh

y`ÿkd .ekSfï ,d ;SrKh lsÍfuys ,d jeo.;a h'

2'0 wm.uk ñkqï ^wmlsrK ñkqï&

ksÍCIK w.hhka flaJøsl m%jK;djfhka wm.ukh ù we;s m%udKh olajk ñkqï wmlsrK

ñkqïh' m%mxphl wjhj iuQyh úisÍ we;s wdldrh ms<sn| olajk ñkqï f,i fïjd ie,fla'

mrdih" uOHhk wm.ukh" iïu; wm.ukh" úp,H;djh" idfmalI wmlsrKh óg wh;ah'

2'1 mrdih (- fok ,o w.hka folla w;r jQ fjki mrdih f,i ie,flk w;r ixLHd

jHdma;sfha Wmßu yd wju w.h w;r fjki ixLHd fY%aKsfha mrdih hs

Wod (-  22   33   58   42   78   66

mrdih 78 - 22 = 56 //

jHdma;s folla fyda lSmhla lshjd ieioSfï oS mrdih ie,ls,a,g .kS'

2'3 uOHkH wm.ukh (M.D.)

tla tla wh .Kk uOHkHfhka wm.ukh jk m%udKhka ys ksrfmalaI ftlHh wjhj ixLHdfjka

fn¥ úg uOHkHh wm.ukh ,efí' fuys oS wm.ukhkaf.a udmdxl w.hka muKla ,nd .kS'

uOHkHfhka wm.ukh ù we;s ^ksrfmaCI& w.hhka ys idudkH uOHkH wm.ukh hs'

M.D.   =    Σ [ x -   ]   Wod- jHdma;shl w.hka fufia olajd we;'

                  n                 10" 15" 20" 25" 30

uOHkh  =  10 + 15 + 20 + 25 + 30  =   100 =    20

5 5

( w) = xiwi/
iwi
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úp,H    uOHkh wm.ukh

(x) ( ) [ x   –     ]

10 20 10 M.D.   =    Σ [ xi -   ]

15 20 5             n

20 20 0 = 30   =    6 //

25 20 5  5

30 20 10

    30  =   Σ [ xi -   ]

2'3 iïu; wm.ukh (S)

wm.uk j¾.hkaf.a uOHkHfha uQ,h iïu; wm.ukh hs'

Wod (- 3      4     5     6     7      8     9    hk wh .Kkaj, iïu; wm.ukh .Kkh lrkak'

xi ( Xi  –     ) ( Xi   –     )2

3 – 3 9

4 – 2 4

5 -1 1 =

6  0 0

7  6 1 1

8 2 4 =

9 3 9          S = 2.0 //

28

uOHkH wm.ukhg idfmaCI j iïu; wm.ukh jHdma;sfha ixLHd jeä .Kkla wdjrKh

lrhs' iïu; wm.ukh  >  uOHhk wm.ukh

iïu; wm.ukfha Wmfhda.S;djhka

' wm.uk ñkqï w;ßka jvd;a fyd|ska m%mxph ú.%y lrk ñkqu iïu; wm.ukh hs' iïu;

wm.ukh ùcSh rdYshla f,i fhdod .kS'

' ixLHd jHdma;shl úisÍfï iajNdjh o iïu; wm;ukfhka y`ÿkd .; yels h'

' jHdma;s folla fyda lSmhla tlsfkl ieioSfï oS iïu; wm.ukh fhdod.; yelsh'
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úp,;dj  (S2)

úp,;dj hkq iïu; wm.ukhkaf.a j¾.h hs' tkï wm.ukhkaf.a uOHkHh hs'

idfmaCI wmlsrK

wm.ukhkaf.a uOHkg idfmaCI j ix.ykfha m%;sY;hla f,ig oelaùu' fuh wdldr follg

bÈßm;a lrhs'

1' úp,k ix.=Klh 2' wmlsrK ix.=Klh

úp , k  i x. =K l h  =     iïu; wm.ukh V = S/

  uOHkHh

wmlsrK ix.=Klh =     uOHkH wm.ukh =   M.D/

  uOHkHh

iyiïnkaO;dj

iDcqj u iïnkaO;djka oel .ekSug wmyiq úp,Hhka w;r iïnkaO;dj oelaùu i|yd

iyiïnkaO;d ñkqï fhdod .ksuq' Ok" iDK" WodiSk jYfhka iyiïnkaO;d iajrEm mj;sk
w;r tajdfha ;ru ̂ m%udKh& ks¾Kh lsÍug iyiïnkaO;d ix.=Kl folla we;' bka tla ñkqula

muKla WodyrK f,ig olajuq'

ixLHkuh fodaI

ixLHdkh fhdod.ekSfï § isÿ jk fodaIhka m%Odk jYfhka fldgia folls

1' ksheÿï fodaI          2' ksheÿï fkdjk fodaI

01' kshÿï fodaI

ix.ykfha me;slvla jk ksheÈhla mßCIdfjka ,nd.kakd ks.uk ix.ykhg mßCIdfjka

,nd.kakd ks.uk w;r fjkila mj;S kï th ksheÿï fodaIhls'

Wod- úNd. h g bosßm; a j q i si qk af . a , l =K qj ,  u OHk h  μ̂& = 42  jk w;r ksheoshg we;=<;a

isiqkaf.a ,l=Kqj, uOHkh ^  &  = 60 la  túg   = μ fõ

ksheÿï fodaI yg .ekSug n,mdk fya;=ka

1' ksheosh m%udKj;a fkdùu 2' kSrEmH ksheoshla fkdùu 3' mCI.%dyS kssheoshla ùu

02' ksheÿï fkdjk fodaI ^fkd ksheÿï fodaI&

o;a; ms<sfh< lsÍu" úia;r lsÍu yd w¾:l:k wdYs%; j we;s jk fodaI fkdksheÿï fodaI fõ'

1' ñkqï wdY%hfhka ,nd.kakd o;a;j, m%udKd;aul w.h fjkia ùu

2' m%mxph i|yd udk .Kkdjla we;súg fkd.e<emSï fya;=fjka yg.kakd fodaI

3' ixLHkuh idudkHlrKhka wkkH tajd f,i .ekSu

4' ixLHdkuh iyiïnkaO;d weiqßka ,nk ks.uk yeuúg u wúp, iïnkaOhla f,i .ekSu

úp,H;djh" iïu; wm.ukhg jvd úYd, w.hls'
oS we;s tallfhys j¾.fhka úp,H;d w.hka ,efí'
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r
xy

 =-1.0 r
xy

 = 0 r
xy

 =+1.0

ia*%shukaf.a ;rd iyiïnkaO;d ix.=Klh

fuys w.h

  y mQ¾K iDK y WodiSk      x                     mq¾K u;

   x                                            x                                  x

iDK Y%s;uh iyiïnkaOh     (0<  r
xy

 < -1.0)

Y Y

 X X

Ok Y%s;uh iyiïnkaO;d  0<  r
xy

 < 1.0

Y Y

      X     X

5' ixLHdkuh idudkHlrKh yeuúg u fya;=M,;aul úy%yhkag mokula f,i ie,lSu
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bf.kqï-b.ekaùï l%shdldrlï

01' ^w& my; oelafjkafka mka;shl isiqka 15 fofkl=f.a ksheÈhla mßCIdfõ§ ;¾l Ydia;%h

úIh g ,nd.;a jdr mÍCIK ,l=Kq m%udKh hs'

,l=Kq (Xi) = 28" 44" 38" 50" 42" 59" 39" 61" 53" 47" 37" 53" 64" 49" 56

by; ,l=Kqj,

(i) ud;h   (ii) uOHia:h    (iii) uOHkHh (iv) mrdihh hk w.hka .Kkh lrkak

^wd& ksoiqkla u`.ska nr l< uOHkHh .Kkh lrk wkaou olajd wxl.Ks;uh uOHkHhg

idfmaCIj nr l, uOHkHfha fhda.H;dj myokak'

02'  ^w& tla;rd ld¾hd,hl f;dard.;a fiajlhka 10 fofkl= rdcldßhg meñKSug kshñ;

fõ,dfjka m%udo ù meñKs ld,h my; oelafõ'

ld,h ñks;a;= (x;) = 03, 07, 04, 09, 02, 05, 04, 08, 01, 07,

by; oelafjk ld,hkays

(i) uOHkH wm.ukh (ii) iïu; wm.ukh (iii) úp,;dj

(iv) wmlsrK ix.=Klh .Kkh lrkak

^wd& iïu; wm.ukh w¾: olajñka uOHkH wm.ukhg idfmaCI j iïu; wm.ukfha

jeo.;alu olajkak

^b& iudÔh úoHd{hka úiska fokq ,nk wkdjels fndfydaÿrg ixLHkuh m%fCIamK h'
woyia olajkaak'
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ft;sydisl yd iuld,Sk úoHd;aul u;

ksmqK;dj (- 16' mqkreohg fmr yd miq ld,j, ìys jQ úoHd;aul u; weiqßka wkd.;

wNsfhda.j,g uqyqK fohs'

ksmqK;d uÜgu(- 16'1 úoHdfõ w;S; oekqu m%o¾Ykh lrhs'

16'2 kùk úoHdj yd iuld,Sk u; jdo úu¾Ykh lrhs'

ld,ÉfÊo (- 25

bf.kqï m, (-

 jHdjydßl Ys,amSh {dkh úoHd;aul {dkh f,i mßj¾;kh jQ wdldrh ms<sn| oekqula
,nd .kS'

 úoHd;aul oekqu j¾Okhg miqìï jQ fmr wmr foÈ. u;jdo ;=,kd;aul j w¾:l:kh

lrhs'

 úoHdfõ mqkreoh flfrys úúO úoHd{hkaf.a u;j, odhl;ajh ms<sn| f;dr;=re ?ia

lrhs'

 úoHdfõ m%.ukh i|yd úoHd{hdf.a odhl;ajh w.hhs.

 úoHd;aul mokula ;=< iajdNdúl f,dalfha ixisoaê ,ehsia;= .; lrhs'

 úoHd;aul u;jdoj,g miqìï jQ úoHd;aul o¾Ykh meyeÈ,s lrhs'

 úúO u;jdo úoHd;aul úma,jhkag odhl jQ  whqre w.h lrhs'

yeÈkaùu (-

mqkreohg fmr yd miq ld,j, úoHd;aul u;jd o j¾Okh jQ wdldrh iy tu u;jd o úoHdfõ

m%Njh i`oyd odhl jQ wdldrh wOHhkh lsÍu' yd kùk úoHdj wdYs%; jD;a;sl .eg¨ yd

iodpdrd;aul .eg¨" mdßißl .eg¨" ms<sn| j wOHhkh lsÍu'

úIh lreKq meyeÈ,s lr.ekSug w;aje,la

· iuld,Sk u;

úYajfha ks¾udKh iy iajNdjh ms<sn| u;

uyd msmsreïjdoh (Grate Big - Bang Theory)

wÈka jir ì,shk 14lg muK fmr b;d wêl WIaK;ajhla yd mSvkhla we;s b;d l=vd mßudjlska

hq;a úYd, Yla;s >k;ajhla CIKfhka mqmqrd hdfuka úYajh yg.;a nj fuhska m%ldY fõ'

msmsÍ fudfyd;lska ma,diaud" lajdla" f,mafgdaka jeks wxY= yg.;a w;r tajd u`.ska kshqfg%dak"

fm%dafgdak yd bf,lafg%dak ìys úh'

jir ,CI 4lg muK miq bf,lafg%dak yd mrudKql kHIaá tla ù mrudKq ìys úh' bka miq .;

jQ w;s úYd, ld,h ;=< mod¾: .=re;ajdl¾IKh fya;=fjka tlsfkl tla ù oekg wm olsk ;re

ukaodlsKsh wdos wNHjldY jia;= we;s úh' uyd msmsrefuys m%;sM,hla f,i wog;a úYajh m%idrKh

jk nj fvdma,¾ wdprKh jeks fN!;sl kHdhhka weiqßka o m%n, ÿf¾CI Tiafia ,nd .;a

ksÍCIK u`.ska Tmamq fõ'
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whskaiaghskaf.a idfmaCI;djdohg wkqj lrkq ,nk .Kkhka u`.ska o úYajfha m%idrKh Tmamq

flf¾'

uyd fmd<dmekqïjdoh (Grate Big - Bounce Theory)

uyd msmqreïjdohg úl,am f,i f.dvke`.=Kq uyd fmd<dmekqïjdoh lafjdkagï jdofha wdYS¾jdoh

u; ìys fõ' uyd msmsreïjdofhka fuh fjkia jkafka pl%Sh;ajh ksid h' uyd fmd<dmekqïjdohg

wkqj m%idrKh jk úYajh kej; ixfldapkh ù hï fudfyd;l kej; m%idrKh fõ' úYajhg

wdrïNhla fyda wjidkhla fyda ke;'

Yla;sh ksh; mßudjla ;=< iïmSvkh lrk úg Yla;sh f.k hkq ,nk wxY=j, ;rx. wdhduh

yels,sulg ,la ù wjidkfha ld, wjldY mrudKqfõ m%udKhg <`.d fõ' w;sYh m%n, >k;ajhla

;=< tf;la l,a wdl¾IK n,hla f,i l%shd l, .=rej;ajh úl¾IK n,hla njg fmr,S

msmsreula iu`. kej; m%idrKhg m;a fõ' fmd<dmekqu kñka y`ÿkajk fï ;;a;ajh wdos nqÿ

oyfuys i|yka iaMkaoudk úYajjdoh hk ixl,amhg iudk l< yels h'

Ôj mßKduh ms<sn| u;

mQ¾j vdùkshdkq u;" vdùkshdkq u;" mYapd;a vdùkshdkq u; jYfhka hq. ;=klg oelaúh yels h'

 b/iauia vdúka

f,dj Ôùka tl u Ôúfhl=f.ka  yg.;a nj o  miq ld,Sk j Wka fjkia iajrEm .;a njg o .=f;a

úiska wkqudk lrk ,o u;h j¾Okh l< b/iauia vdúka ;;a;ajdka;rh u`.ska Ôùka mßKduh

jQ nj Zoomonia keue;s lD;sfhka fmkajd we;' ;;ajdka;rjdoh f,i fï u;h ye`Èkafõ'

 ðka nemaáia o ,eud¾la

1809 i;a;aj úoHdfõ o¾Ykjdoh kue;s lD;sh rpkd lrñka mßÑ; ,CIK Wreu ùu ms<sn|

kshuh f.dvke`.Sh' Ôùka ;u Ôj ld,h ;=< § mßK; jQ ,CIK B<`. mrïmrdjkag iïfma%IKh

lr;s'

 wjhj j¾Okh fyda CISK ùu fyda Ndú; wkqmd;fhka isÿ jkakls'

Wod(- ðrd*af.a fn,a, È.= ùu j¾ê; ,CIKhla f,i;a" i¾mhkaf.a .d;%d wysñ ùu CISK ù .sh
,CIKhla f,i;a oelaùu'

tfy;a jhsiaudka mrïmrd 22 óhkaf.a j,s.h lemSfuka mßÑ; ,CIK m%fõKs.; fkdjk nj

mÍCIKd;aul j Tmamq lf<a h'

 pd,aia vdúka iy we,a*%â ri,a fjd,ia

pd,aia vdúka 1831 isg 1836 f;la ld,h ;=< î.,a hd;%dfjka lrkq ,enQ ixpdrfha § mqrdÔj

úoHd;aul" foaY.=K úoHd;aul  yd N+ úoHd;aul ksÍCIK Tiafia o;a; /ia lsÍu iy fjd,iaf.a

ksÍCIKhkays iydhfhka 1859 §" úfYaIhkaf.a iïNjh keue;s lD;sh rpkd lsÍu isÿ lf<a h'

 ksÍCIK yd ks.dó ;¾lh u;  vdúhdkqjdoh f.dvke`.Sh'

wêm%ckkh iy m%fNaokh" ksÍCIs; Ôj .ykhka wdY%hfhka t<UqKq Woa.dó idudkHlrKh

Ôjk ix.%duh" WÑf;dakak;sh iy iajdNdúl jrKh wfmdaykh weiqßka t<UqKq ks.ukh'

W;a;r ,CIK mßKduh fõ' cdk m%fNaok mj;sk ;dla l,a mßKduh isÿ fõ' mßirhg jvd

WÑ;hka f;aÍu iajdNdúl jrKh hs' wkqj¾;kh úh fkdyels úfYaI j| ù hhs'
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 F∝    

 mYapd;a vdúkshdkq u;

wdfõKsl m%fNaok yg .kakd wdldrh iy m%fõKs.; ,CIK Wreuh meyeÈ,s lsÍug vdúka -

fjd,iajdoh wfmdfydi;a ùu'

yshqf.da äõÍIa iy f.%.ß fukav,a jeks whf.a ksÍCIKd;aul lreKq iy kq;K m%fõKs úoHd;aul

u; Tiafia vdúkshdkqjdoh W!k mQrKh lsÍug kjH vdùkShdkq u; iyh úh'

fN!;sl úoHdfõ kHdhfhda

ksõfgdakshdkq fN!;slh

whsiela ksõgka ^1642-1727& fâldÜf.a hdka;%sl f,dal oelaug .Ks;uh udÈ,shla ;ekSh’

ksõgkag wkqj ish¨ u fN!;sl ixisoaëka wjldYfha yd ld,fha isÿfõ' tfy;a wjldYh yd ld,h

tlS isoaêkaf.ka iajdh;a;h' ksõgka fufia ,Sùh' zzwjldYh iajNdjfhkau ksrfmaCIh' th lsisu

fohlg iïnkaOhla fkdue;s j iodl,a ksYap, j mj;S' ld,h o ksrfmaCI j wfkla ish,af,ka

iajdh;a;j taldldr j .,dh hs'zz ish¨ u jia;+ka fuu ksrfmaCI wjldYfha p,kh jkafka wyUq

f,i fkdj ksYaÑ; wdldrhlg hs' hï ir, kshuhkag wkqj h' m<uqj p,s;h ms<sn| kshuhka h'

fojekak .=re;ajdl¾IKh kshuh hs' fuu kshuhka mD;=úfha ysrejgd p,s;hg fh¥ Tyq tu p,s;

jk .uka u`. b,smaishla úh hq;= nj idOkh lf<ah' fufia fN!;sl ixisoaëkag ksÍCIlhdf.a

lsis÷ iïnkaOhla fkdue;s nj;a ksÍCIlhd lrkafka yqfola tu ixisoaê ksÍCIKh $ ñkqu muKla

nj;a úoHdfõ uq,a., úh'

ksõgkag wkqj øjH wfmka ^ksÍlaIKfhka& f;drj mj;sk w;r wfmka iajdh;a; jQ kshuhkag

wkqj yeisf¾' ld,h yd wjldYh tu jia;=kaf.ka o iajdh;a; j wmßñ;s j úisß mj;S'

fN!;sl jia;+kaf.a p,s;h ms<sn|  kshu ;=kla ksõgka olajhs'

1' ndysr jYfhka wix;=,s; n,hla jia;=jla  u; l%shd fkdlrk ;dla l,a tlaflda th ksYap,j

mj;S' ke;akï taldldÍ m%fõ.hlska hq;= j ^ir, f¾Ldjla Tiafia& p,s; fõ'

2' jia;=jl .uH;dj fjkia ùfï YS>%;djh ta u; l%shd lrk n,hg wkqf,dau j iudkqmd;sl

jk w;r .uH;dj fjkia ùfï ÈYdj n,h l%shd lrk ÈYdj u fõ'

3' ieu ̂n,& l%shdjlg u iudk jQ;a" úreoaO jQ;a m%;sl%shdjla we;' ̂l%shdj yd m%;sl%shdj úYd,;ajfhka

iudk jk w;r ÈYdfjka úreoaO fõ&

ksõÜka ish isjq jk kshuh f,i .=re;ajdl¾IK kshuh olajhs' wjldYfha we;s ialkaO tlsfkl

iam¾Yfhka f;dr j wdl¾IK n,j,ska ne`§ we;'

 ialkaO folla w;r we;s wfkHdakH wdl¾IK n,h tlS ialkaOhkays .=Ks;hg wkqf,dau jYfhkq;a
ÿfrys j¾.hg m%;sf,dau jYfhkq;a iudkqmd;sl fõ'

             × F= wdl¾IK n,h   m= ialkaOh   r= ÿr

G= i¾j;% .=re;ajdl¾IK ksh;h

F= G  × 

     r2

.%y jia;= p,s;h fuu kshuhg wkqj meyeÈ,s lrhs

 m%;Hia; jia;+kaf.a p,s;h ms<sn| j ^m%;Hd.;s kshuh& ksõgka kshuhla bÈßm;a  lrhs

 m%ldY úoHdfõ wdf,dalh ms<sn| ,jljdoh ^wxY=jdoh& ksõgka bÈßm;a lrhs

 Y=oaO .Ks;hg oaú mo m%fïhh iy wjl,k  iólrK o ksõgka úiska bÈßm;a lrkq ,eî h
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whskaiaghskSh fN!;sl úoHdj

 ish¨ fN!;sl rdYska ioyd we;s ñkqï idfmaCI h

^È. - ld,h ms<sn| ñkqï tajd ñkqïlrK ksÍCIlhd $ks¾foaY rduqjg idfmaCIlh&

 zzfjkia ia:dk foll tl úg isÿjk isoaêZZ kï jQ ixl,amh ksÍCIlhdf.ka iajdh;a; jQ
ksrfmaCI ixl,am fkdfõ hkak whskaiaghska fmkajd fokafka Ñ;a; mÍCIKhka weiqßks'

 1905 § úfYaI idfmaCI;djdoh mokï m%ldY u;ska wdrïN fõ

 wdf,dalh ysia wjldYhla ;=< § yeu úg u ksh; m%fõ.hlska p,s;h fõ

 isoaê folla w;r uefkk ld, m%dka;r yd wjldY m%dka;r Tjqkaf.a idfmaCI m%fõ.hkag
wkqj ;SrKh fõ

 úfYAI idfmaCI;djdofha § me;,s f,i .;a wjldY ld,h idudkH idfmaCI;djdofha § ̂ 1915&
jl%;djlska hq;= hehs ie,fla'

 ialkaOh yd Yla;sh w;r wfkHdakH iïnkaOh (E = mc2) úfYaI idfmaCI;djdoh u`.ska m%ldY
flf¾ ^ialkaOh Yla;sh njg;a" Yla;sh ialklaOh njg;a mßj¾;kh lsÍfï yelshdj bka
oelafjhs&

 idudkH idfmaCI;djdoh weiqßka .=re;aj n,h fya;=fjka wdf,dal lsrKhkays keóu ̂ j¾;kh&
meyeÈ,s flfr hs ^1919 oS uq,au jrg tlS ixisoaêh ksÍlaIK u`.ska ;yjqre úh

 úYajfha yg .kakd .=re;aj ;rx. ms<sn|j;a idudkH idfmaCI;djdoh weiqßka wkdjels  m,
lrkq ,eî h' ^2016 oS tu wkdjelsh ksÍlaIKd;aul j ;yjqre úh&

 ksõgka olajk .=re;ajdl¾IKh ialkaO folla w;r wjldYfha  yg .kakd n, fCIa;%hla
fya;=fjka we;s fõ' whskaiaghska olajk mßos mod¾:hla fya;=fjka wjldYfha we;s jk jl%;dj
ksid we;s jkakls'

 ksõgkaf.a .=re;ajdl¾IK jdofhka fkdúiÿKq nqO .%yhdf.a wKavdldr p,s;h whskaiaghskaf.a
idfmaCI;djdoh u`.ska meyeÈ,s lrkq ,eîh'

 úYajfha mj;sk .%y jia;= yd ;drldjkays p,s;h iïnkaOfhka j,x.= jkafka whskaiaghskaf.a
idudkH idfmaCI;djdoh hs'

 .=re;ajdl¾IK ld, m%udoh" wdf,dalfha rla; úia;dmkh .=re;aj n,h fya;=fjka wdf,dal
lsrKhkays j¾;kh" jeks ixisoaê meyeÈ,s lsÍug idudkH idfmaCI;djdoh j,x.= h'

f;dauia l+ka jeks whf.a w¾:fhka ksõfgdakshdkq fN!;slh yd whskaighskSh fN!;slh

iqiudo¾YS mokï jdo folls' tajd tlsfkl wix.; fuka u wiufïh fõ'

m%ldY úoHdfõ wdf,dalh ms<sn| u;

 1668 whsiela ksõgka wdf,dalh ms<sn| wxY=jdoh bÈßm;a lrhs' §ma; jia;=jlska ksl=;a jk ,jl
keue;s wxY= úfYaIhla f,i wdf,dalh ye`Èkaù h' tlS wxY+kaf.a lïmkhka fjkiaùfuka úúO
j¾K rgd we;s fõ'

 1670 § ,kafoais cd;sl l%siaáhka yHqcka wdf,dalh ms<sn| ;rx. jdoh bÈßm;a  lrhs'

Tyqf.a ;¾lh jQfha wdf,dalh wxY+kaf.ka iE§ we;akï wdf,dal loïn folla tlsfkl ndOdjlska

f;dr j lemS hdug ^w;sÉPdokh ùug& fkdyels  nj hs

1801 § f;dauia hx oaú isÿre mÍCIKhla (Double Slit experiment) u`.ska ksfrdaOkh ixisoaêh

meyeÈ,s lsÍu;a iu`. ;rx.jdofha j,x.= Ndjh Tmamq úh

 új¾;kh" ksfrdaOkh" O%ejkh hk ixisoaê ;rx. jdoh weiqßka meyeÈ,s lsÍu" ;rx.jdoh  ia:djr
lsÍug iyh úh
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kuq;a yHqcka fuka u hx wdf,dalh hdka;%sl ;rx.hla f,i .ekSu iy B;r keue;s udOHhla

Tiafia wdf,dalh m%pdrKh jk nj mejiSu miqld,Sk j m%Yak .; úh'

 1887 uhsl,aikaf.a iy fuda,sf.a mÍCIK u`.ska B;r ixl,amh ìo jeàu

 1865 uelaiafj,a bÈßm;a l< úoHq;a pqïnl ;rx.jdoh;a  iu`. wdf,dalh úoHq;a pqïnl ;rx.
úfYaIhla nj;a ßla;hla ;=< mjd wdf,dalh .uka .kakd nj;a ;yjqre lsÍu

 1850 mqflda,aÜf.a mÍCIKh u`.ska wdf,dal ;rx. jd;hg idfmaCIj  c,fha  § fõ.h wvq nj
Tmamq  lsÍfuka ;rx.jdoh h<s;a  ;yjqre lsÍu

 whskaiaghska m%ldY úoHq;a wdprKh keue;s ixisoaêh meyeÈ,s lsÍu ;=< h,s wxY=jdoh l,t<s
neiafia h

fuys oS whskaiaghska wdf,dalh zfldkagdZ keue;s Yla;s leá;s úfYaIhla f,i yeÈkaúks'

 ã' fnda.a,s úiska ;rx. - wxY= oaffj;h ̂ oaú;aj yeisÍu& weiqßka wdf,dalh ;rx. .=K fuka u wxY=
.=K o ork nj m%ldY lf<a h'

maf,dðiagkajdoh iy TlaislrKjdoh

18 jk ishjfia ridhk úoHd{hkaf.a wjOdkh oyk l%shdj,sh ms<sn|j fhduq úh' iagd,a
keue;a;l= mjid ;snQ wkaoug øjH ;=< wvx.= zzmaf,dðiagkaZZ oykfha § bj;a jh hs'

f,dayhla Ndiañl ialkaOh iy maf,dðiagkaj,ska iukaú; h' oykfha § maf,dðigka neyer ù
Ndiañl ialkaOh fYaI fõ' .,a w`.=re maf,dðiagkaj,ska fmdfydi;a h' fYaI ù we;s Ndiañl
ialkaOh h<s .,a w`.=re u; ;nd r;a lrk úg .,a w`.=re j,ska kslafuk maf,dðiagka Ndiañl

ialkaOhg tla ùfuka uq,ska mej;s f,dayh h<s iEfoa'

oykfha § maf,dðiagka neyer ù hkafka kï oykfhka miq j nr wvq úh hq;= h' kuq;a f,day

oykfhka miq j nr jeä úh' maf,dðiagkajdoSka mejiqfõ we;eï f,day flfrys mDÓúfha

úl¾IKhla fhfok neúka fufia nr jeä jk nj hs'

fï ld, jljdkqfõ fcdaima m%sia,s u¾lß Tlaihsv oykfha § msg ù hk jd;h maf,dðiaàlrKh

fkdjQ jd;h f,i ye`Èka ùh' th oykhg WmldÍ jk jdhqjla f,io yÿkajd ;sìKs' m%sia,sf.a fï

wkdjrKh wekagkS ,efjdaIsh¾f.a ;SrKd;aul mÍCIKhlg u`. fmka ùh'

,efjdaIsh¾ yximd;slhla ;=<g riÈh oud Èk 12la ;siafia riÈh oykh lrñka lrkq ,enQ

mÍCIKhla weiqßka oyk ldrlhd Tlaiscka nj ;yjqre lf<a h' f,day oykh lsÍfuka nr

jeäjkafka jd;fh we;s Tlaiscka f,dayh iu`. m%;sl%shd lsÍfuka f,dayh u; Tlaihsvhla iE§u

fya;=fjka nj ;yjqre lf<a h' fï fidhd .ekSu;a iu`. maf,dðiagkajdoh uq¿ukska u m%;sfCIam

jQ w;r TlaislrK jdoh ;yjqre úh' fuh ridhk  úoHdfõ úma,jhla f,i o ye`Èkafõ'

m%fõKs úoHd;aul fidhd .ekSï

01' f.%.ß fukav,af.a wkdjrK

f.%.ßfukav,a ^ 1822-1884 &  ;u mQcldrdufha j.d lrkq ,enQ f.j;= uE Ydlh fhdod f.k

1866 § m%fõKs úoHd;aul uQ,O¾uhka mÍCIKd;aul j fidhd .;af;a h'

fukav,af.a m<uq jk kshuh

 Ôùkaf.a m%;súreoaO ,CIK hq., ksrEmKh lrk m%fõKsl idOl ffoysl ffi, ;=< hq.,a
jYfhka ;sfnk w;r m%ckl ffi,j,g tajd úhqla; fõ'
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fojk kshuh

 Ôùkaf.a m%;súreoaO ,CIK folla fyda Bg jeä .Kkla fyda m%fõKs.; ùfï § tajd tlsfklska
iajdëk j yeisf¾

2' DNA wKqj ms<sn| j fidhd .ekSï

Ôùka i;= m%fõKs.; ,CIK .nvd ù we;s ieu ffi,hl u kHIaáfha mj;sk oaú i¾ms,dldr

yevhla .kakd msg kdrá follska hq;= nyq kshqla,sfhdaghsv oduhla f,i DNA ie,fla' fuu

oejeka; wKqj uq,ajrg wkdjrKh ,laIK iïfm%laIKh lrk ,oafoa 1944 § Tiaj,aâ wejß"

uela,sfhdaâ iy ueld¾;s úisks'

úi|d .ekSug b;sß j ;snqfKa fuu fmd,skshqla,sfhdaghsv oduh wjldYfha me;sr we;af;a ;ks j

u o@ ke;akï oduhla wdldrfhka o hkak hs'

fuu DNA wKqfõ jHQyh wkdjrKh lsÍug fhdod .;a úêl%uh wdlD;slrKSh hs' ;%sudK yev

ukfia ujd .ekSug weußldkq cd;sl fÊïia fjdÜikag ;snqKq yelshdj;a Ôj úoHd fCIa;%hg

msúiSug fmr fN!;sl úoHd{hl= j isá ì%;dkH cd;sl *%ekaisia l%Sla wdlD;s ;ekSug oelajQ

iqúfYaI oCI;djhla D.N.A wKqj ms<sn| j m¾fhaIKhkays id¾:l;ajhg fya;= úh'

´iaá%hdkq cd;sl Ôj ridhk{hl= jQ w¾úka pd¾.dma úiska 1945 - 50 w;r ld,fha D.N.A wKqfõ

Niau wkqmd;h ms<sn|j lrkq ,enQ m¾fhaIKfhka D.N.A wKqfõ weäkSka (A) m%udKh ;hsóka

(T) m%udKhg;a" ihsfgdaiSka (C) m%udKh .=jekska (G) m%udKhg;a iudk nj fmkajd § ;sìKs'

                                 = ksh;hls

ì%;dkHfha lsxia fld,Sðfha tjlg ;reK úoHd{jßhl isá frdia,ska *%Ekala,Ska" tys u m¾fhaIK

iydhlhl= jQ fudßia ú,alskaia úiska ÈhqKq lrk ,o  ridhksl wKqj, iaMál yryd tlaia lsrK

úksúo hdfï ;dCIKh Wmfhda.S lr .ksñka 1952 § D.N.A PdhdrEmhla .kq ,eî h'

*%Ekal,Ska ,nd .;a  fuu tlaia lsrK PdhdrEmh fudßia ú,alskaia yryd fjdÜikaf.a iy l%Slaf.a

w;g m;a úKs' th D.N.A wKqfõ ;%sudK jHQyh uekúka fmkakqï lf<a h'

1953 wfm%a,a 25 jk Èk fkap¾ i`.rdjg fjdÜika iy l%Sla D.N.A wKqfõ oaú;aj fya,SlaiSh

jHQyh wkdjrKh lf<a h' ta fjkqfjka 1962 § ffjoH úoHdj ms<sn| fkdfn,a ;Hd.h fjdÜika

l%Sla iy fudßia ú,alskaia yg iu fia ysñ úh'

cdk  bxðfkare úoHd ;dCIKhg uq, msrE fuu fidhd .ekSu 20 jk ishjfia m%fõKs úoHdfõ

m%uqL;u fidhd .ekSu hs'

wKql pd,ljdoh

jdhqjl WIaK;ajh (T) mSvkh (P) mßudj (V) iy øjH m%udKh ^ujq, ixLHdj& (n) hk idOl

jdhqfõ yeisÍu flfrys n,mdhs'

jdhqjla ms<sn| by; ioyka rdYs y;frys we;=<;a  iïnkaO;djla f,i mßmQ¾K jdhq iólrKh
f.dvke`.sks'

PV=nRT fuys R i¾j;% jdhq ksh;h hs

by; ioyka wKql pd,l jdoh oeä Wml,amk hgf;a f.dvk`.d .;a mrudo¾YS wdlD;shls

fok ,o ́ kEu WIaK;ajhla yd mSvkhla hgf;a by; oelajQ iïnkaO;dj ms<smÈk ́ kEu jdhqjla

mßmQ¾K jdhqjla f,i oelafõ'

PV=nRT hk mßmQ¾K jdhq iólrKh weiqßka jdhq ms<sn| kshu lsysmhla jHq;amkak fõ'
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mßmQ¾K jdhq iólrKh weiqßka fndhs,a kshuh jHq;amkak lsÍu

ksh; WIaK;ajhl § ksh;  jdhq ialkaOhla ioyd nT .=Ks;h ksh;hls

R ksh;hla neúka

nRT=K neúka

PV= K fõ fyda            fyda fõ

tkï wp, jdhq ialkaOhl ksh; WIaK;ajhla hgf;a mSvkh jdhqfõ mßudKhg m%;sf,dau j

iudkqmd;sl fõ ^fndhs,a kshuh&

 P                PV=K  ^fndhs,a kshuh&

                            V

mßmQ¾K jdhq iólrKh Pv=nRT weiqßka pd,aia kshuh jHq;amkak lsÍu

PV=nRT

nRT=K

V= nR

wp, jdhq ialkaOhl mSvkh ksh; úg       ksh;hls

            fyda V= KT fyda

tkï wp, jdhq ialkaOhl mSvkh ksh; úg § mßudj" ksrfmaCI WIAK;ajhg wkqf,dauj

iudkqmd;sl fõ

 V

T

pd,aiaf.a fojk kshuh fyj;a wdxYsl mSvk kshu hs' jHq;amkak lsÍu wp, jdhq ialkaOhla

mßudj ksh; úg     ksh;hls' (                    fyda P=KT fyda              )  fõ' wp, jdhq ialkaOhl

mßudj ksh; úg mSvkh WIaK;ajhg wkqf,dau j iudkqmd;sl fõ'

   P

      0               T

=K

fuys ksrfmalaI WIaK;ajh fl,aúka (K) u`.ska oelafõ'
(OK= -273.15 C -459.67 F)

T/P
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óg w;sf¾l j wej.dâfrda kshuh o jHq;amkak l< yels h' tkï  tl u WIaK;ajfha yd mSvkfha

mj;sk úúO jdhQkays iudk mßud ;=< iudk wKq ixLHdjla wka;¾.; fõ' ^wKq ixLHdj

ujq, ixLHdj&

mrudKqljdoh

* fm!rdKsl  fN!;sljdofha wdÈ;u l¾;Djrhd .%Sisfha ñf,agiays úiQ ,shqismia keue;s od¾Ykslhd
h' Tyq Ôùka ks¾ñ; ù we;af;a CIqø mod¾:j,ska nj mjid we;'

* ,shqismiaf.a øjHjd§ woyia bÈßhg f.k .sfha äfudl%Sgia h' ^l%s' mq' 470-400& mrudKq hk ku
(Atomos)  úoHdf,dalhg y`ÿkajd ÿkafka Tyq h' ish¨ foa mrudKq keue;s woDYHudk wxY= j,ska
ks¾ñ; ù we;s nj;a tu wxY= tlsfkl w;r wjldYh ;=< ixprKfha fhfok nj;a äfudl%Sgia
mjihs'

* äfudl%Sgia iy fidl%àia tl u hq.hl Ôj;a jQ od¾Ykslhka fofofkl= jQj o mod¾:h iïnkaOfhka
Tjqka tlsfklg úreoaO u;OdÍyq h'

* wk;=re j mrudKqj ms<sn|j Rcq wjOdkhla fhduq l< mqoa.,hd fcdaka fvda,agka h' ̂ 1766-1844&
mod¾:h ks¾ñ; j we;af;a ridhksl jYfhka ;j ÿrg;a fnÈh fkdyels mrudKq keue;s wxY+kaf.ka
nj fyda tajd m%;sks¾udKh fyda úkdY l< fkdyels nj;a tl u uQ,øjHhl wvx.= mrudKq yeu
w;ska u tlsfklg iudk nj;a Tyq mejiS h' tfuka u úúO uQ,øjH idfmaCI mrudKql ialkaO
we;=<;a j.=jla o Tyq ieliS h'

* wo olajd lsis ÿ úoHd{hl= mrudKqj fï hehs yßyeá oel ke;' Tjqka lrk ú.%yhkays m%;sM,h
ù we;af;a mrudKqj fufia fõ hehs Wml,amkh lrk mrudo¾YS wdlD;s f.dvke`.Sug yels ùu
muKs'

* fÊ' fÊ' f;dïika ̂ 1856-1940& tjeks wdlD;shla bÈßm;a lsÍug yels jk bu olajd ish m¾fhaIK
fufyh úh' bf,lafg%dakh y÷kd .;af;a Tyq h' mrudKqj Ok úoHq;fhka msÍ we;s f.da,hla
nj;a tys ;ekska ;ek bf,lafg%dak keue;s RK úoHq; msysgd we;s nj;a mejiS h' fuh ma,ï mqäx
wdlD;sh f,i ye`Èkafõ'

* w¾kiaÜ ro¾*âf.a ^1871- 1937& wëCIKh hgf;a 1911 § ú,afy,aï .hs.¾ iy w¾kiaÜ udiavka
úiska lrkq ,enQ rkam;a  mÍCIdfjka mrudKqfõ jeä fldgila ysia wjldYhlska hq;= nj;a tys
uOH Ok wdfrdamKhla iys; w;sYh iQCIau kHIaáhlska hqla; nj;a wkdjrKh úh' iQ¾hhd jgd
.%yf,dal N%uKh jk wdldrhg mrudKql kHIaáh jgd jD;a;dldr lCIj, bf,lafg%dak mßN%uKh
fjñka mj;skafka h hk u;h ro¾*â bÈßm;a lrhs'

1932 § ro¾*âf.a iydhlhl= jQ fÊïia peâúla úiska lrkq ,enQ mÍCIKhlska kshqfg%dakh

wkdjrKh lr .ekSug iu;a úh' w¾kiaÜ ro¾*â fm%dafg%dakh kï lrkq ,enQ w;r th mrudKqj

;=< we;s uQ,sl Ok wxY=j hs'

uelaia ma,dkalaf.a ̂ 1858- 1947& Yla;s fldkaàlrK u;h bÈßm;a  lsÍu;a iu. w¾kiaÜ ro¾*âf.a

mrudKql wdlD;sh úoHq;a pqïnl úlsrKjdoh iu`. fkdmEysKs'

* fldkagï hdka;% úoHdfõ uQ,O¾u iy ksõfgdakshdkq fN!;sl úoHdfõ uQ,O¾u tlsfkl iïnkaO
lrñka kj wdlD;shla kS,aiafnda¾ ^1885- 1962& úiska 1913 § bÈßm;a lrkq ,eîh' fnda¾g wkqj
bf,lafg%dak .uka .kafka kHIaáh jgd mj;sk úúO Yla;s uÜgïj, hs tfuka u tla tal Yla;s
uÜgfï mej;sh yels bf,lafg%dak ixLHdfõ Wmßuhla we;'

fnda¾ jdoh tla bf,lafg%dakhlg jvd we;s mrudKqj, mrudKql j¾Kdj,sh meyeÈ,s lsÍug

wfmdfydi;a úh' fuu m%Yakhg úi`ÿï fiùfuys ,d j¾kka yhsikan¾.a" ̈ ù ã fn%da,s iy w¾úka

f*%daäx.¾ hk úoHd{hska W;aidy .kq ,eîh' bf,lafg%dakj, hï hï .;s.=K tajd wxY+ka f,i

ie,lSfuka úia;r l< yelsjdla fuka u ;j;a iuyr .=K tajd ;rx. f,i yeisfrk nj
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Wml,amkh lsÍfuka úia;r l< yels h' fuh bf,lafg%dak ;rx. - wxY= oaffj;h (Waves -

partical Duality)  fuh ye`oskafõ'

* mrudKqj ioyd ;rx.uh wdlD;shla bÈßm;a l< ã' fn%da,s tys mj;sk bf,lafg%dak mjd wxY=uh
fukau ;rx.uh iajNdjhla ork nj fmkajd ÿkafka h'

* j¾kka yhsikAn¾.a ̂ 1901- 1976& bÈßm;a l< wúksYaÑ;;d uQ,O¾uh u`.ska bf,lafg%dakfha .uH;djh
iy tu .uH;dj mj;sk ia:dkh tljr ks¾Kh l< fkdyels nj m%ldY úh'

* ã' fn%da,sf.a ;rx. wdlD;shg ia:djr .Ks;uh mokula §ug w¾úka IarEäx.¾ ̂ 1887-1961& W;aidy
lf<a h' Tyq bÈßm;a l< kHdhh ;rx. hdka;%slh kñka yeÈkafõ'

* yhsikan¾.a" ã'fn%da,s iy IarEäx.¾ hk ;sfokd úiska bÈßm;a  lrk ,o kHdh u; iuia;
lafjdkagï hdka;% úoHdj mokï ù we;'

lafjdkagï hdka;% úoHdfjka m%ldY jk wúksYaÑ;;dj fyda wxY= mej;Sfï iïNdú;dj ms<sn|

whskaiaghska tl`. fkdúKs'

lafjdkagï hdka;% úoHdfõ moku ms<sn| j mjd wo úoHd{hka w;r úúO u;fNa o mej;=K o

mrudKq j ú.%y lsÍfuys ,d th b;d id¾:l kHdhhla nj jeä fokdf.a  ms<s.ekSu hs'

flakSishdkq wd¾Ól kHdhh

iïNdjH wd¾Ól kHdhhg úl,amhla f,i fcdaka  fukdâ flakaia id¾j wd¾Ól úp,Hhkays

yeisÍu ms<sn| j lrkq ,enQ ú.%yhls'

1936 uqo,a - fmd<sh yd fiajd kshqla;sh ms<sn| fmdÿ kHdhh keue;s .%ka:fhka flakaia ;u u;

bÈßm;a lrhs'

 iemhqu u`.ska b,ä u cks; fõ hk iïNdjH kHdhfha uQ,sl f;audjg flakaia úreoaO fõ' b,ä u
u`.ska iemhqu cks; jk nj flakaia i|yka lrhs'

 iïNdjH wd¾Ól kHdhfha i|yka wd¾Ól iu;=,s;h flakaia olajkafka W!k fiajd kshqla;s
;;a;ajhla hgf;a we;s jk nj hs'

 i¾j wd¾Ólh mQ¾K fiajd kshqla;s iu;=,s; uÜgu lrd f.k hdug rdcH úhoï yryd iuia:
b,a¨u jeä l< hq;= njg flakaia fhdackd lrhs'

 tys ,d rdcH msial,a m%;sm;a;sh flfrys flakaiaf.a wjOdkh fhduq fõ'

 iïNdjH w¾Ól kHdhh yqfola uqo,a yqjudre udOHhla muKla nj;a uqo,g wh;a iqúfYaI
ld¾hhNdrhla fkdue;s nj;a i|yka lrhs'

flakaia fmd<sh uQ,H úp,Hhla nj;a uqo,a fj<|fmd< n,fõ. u`.ska fmd<sh ;SrKh jk nj;a

i|yka lrhs'

iïNdjH wd¾Ól kHdhh i|yka lrkafka b;=reï yd  wdfhdack u; fmd<S wkqmd;h ;SrKh jk

nj hs' ^fmd<sh uQ¾; úp,Hhla f,i Tjqyqa ols'& f;dauia l+ka jeks  whf.a ú.%yhg wkqj

flaksishdkq kHdh yd iïNdjH kHdh tlsfklg wix.; kHdhsl rduq folls'

foaYmd,k úoHdfõ rdcH ms<sn| u;jdo

f;dauia fydíia ^ls'j' 1588 - 1679&

 rdcH ms<n| iudc iïuq;sjdofha wdrïNlfhls
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 iudc iïuq;sfhka ìys jk md,lhd ^rcq& mQ¾K iajdêm;Hhla iys; flfkl= úh hq;= h hk

woyi oeÍ h'

 w;S; iudcfha mej;s .egqïldÍ ;;ajhka j,ld iduh yd wdrCIdj ie,iSug kï rcqg mru n,h

mejßh hq;= h hk woyi'

 f,dj n,j;a rdcH ìys jkafka md,lhd i;= mrudêm;H n,h u`.skss'

 m,a,sfha n,mEfuka f;dr rdcH n,h iys; wkd.ñl n,j;a rdcHhla ìys l< hq;= nj fydíia

mjihs

 weußldkq" m%xY úma,jj, kshuqjkag fuka u bka ìys jQ jHjia:djkag o miqìï jQfha j¾ê;

iudc iïuq;s jdoh hs'

fcdaka f,dla ^ls'j' 1632 - 1704&

 ì%;dkH wkqN+;sjd§ o¾Ykfha wdrïNlhd h'

 md,lhd zz fmdÿ hym; ie,ish hq;= hZZ hk j.lSu bgq l< hq;= fõ

 foaYmd,k wêldrfhaa uq, uQ,O¾u iQ;%.; l< zzwdKavql%u ms<sn| ksnkaOk folla ZZ (Two

Treatises of Government) .%ka:h rpkd lf<a h' th weußldkq yd m%xY úma,j flfrys fuka u

weußldkq tlai;a ckmo jHjia:dj flfrys o n,mEï lf<a h'

 rcq foaj jrñka rdcH n,h ,eîug yd m,a,sfha wdêm;H g tfrys j f,dla ;¾l lrhs

 md,s;hkaf.a wkque;sh u; foaYmd,k mrudêm;Hh /£ we;s nj mji hs'

 iS;Sfï yd l;d lsÍfï ksoyi iq/lSu i|yd Tyq Wkkaÿ úh'

fIdaka hela rEfida ^1712 - 1778&

 m%xY foaYmd,k kHdhhfõoshl= fuka u od¾Ykslfhls'

 ñksid iajNdjfhka u hym;a jqj o iudch úiska Tyq ¥IS; lrkq ,en we;ehs Tyq ;¾l lrhs'

iudc ixúOdkh iy fm!oa.,sl foam< whs;sh ¥IKh we;s l< nj Tyqf.a woyi hs'

 ñksia iudch fm!oa.,sl yd foafmd< wdrCIdj i|yd f.dvke`.=Kq nj;a we;ful=g foafmd<

fkdue;slu ksid th iudc .súiqu jxpd lrk nj;a Tyq mji hs'

ufkdaúoHdj yd tys .=rel=,

lsishï úIhh lreKla ms<sn| iudk woyia yd wl,am iys; mqoa.,hka rdYshlf.a Ydia;%Sh
tluq;=jla .=re l=,hla f,i y`ÿkajhs' ufkdaúoHd flaIa;%fha .=rel=, lsysmhls'

1' jHqyjdoh

2' ld¾hh noaOjdoh

4' p¾hd jdoh

4' ufkdaúYaf,aIK jdoh

5' f.iafgda,aÜ jdoh



87

fï yereKq úg m%cdkk bf.kqï kHdh" iudc bf.kqï kHdh" udkqI yd idxoDIaáljdoh jeks

iqúfYaIs kHdhhka lsysmhla o we;'

1' jHqyjdoh

1879 ú,afy,a jqkaâ c¾uksfha  ,smais.ays ufkdaúoHd m¾fhaIKd.drh wdrïN lsÍug iudka;r j
jHQyjd§ .=rel=,h wdrïN úh'

fN!;sl úoHdfõ úYaf,aIKd;aul ú.%yhka weiqßka ñksia uki o iQCIau fldgiaj,g úYaf,aIKh
l< yels nj jqkaâ iy àÉk¾ we;=¿ jHQyjd§yq ms<s.;ay' fuu úYaf,aIK ld¾hh ioyd fhdod .;a
úêl%uh jkqfha wka;rdjf,dalkh hs' fuys § wkq.ukh l< hq;= Í;s ud,djla o jqkaâ i|yka

lrhs'

2' ld¾hh noaOjdoh

ukfia jHQyh wOHhkh lrkq fjkqjg ñksid ;ud wjg mßirh iu. .eàfï § Tyqf.a uki

l%shd lrk wdldrh wOHhkh lsÍu iqÿiq nj ú,shï fÊïia iy fcdaka vqú kue;s weußldkq

od¾Ykslfhda m%ldY lr;s' vdúkaf.a mßKdujdoh ms<sn| woyia o fudjqkag n,md we;' ñksid

mßirh ;=< wka;¾ l%shdjkays fh§u" ksÍCIKh lsÍu flfrys Tjqkaf.a wjOdkh fhduq úh'

3' p¾hd jdoh

fÊ' î' fjdÜika kï weußldkq ufkda úoH{hd m%ldY lrk mßÈ úoHd;aul ufkda úoHdfõ

moku ñksia p¾hdjka ksÍCIKh" mÍCIK jeks l%u u`.ska wOHhkh l< yels hs' ú,shï

uelavq.,a m%uqL B't,a f;dakavhla" bjdka meõf,dõ jeks whf.a mÍCIK fjdÜikag p¾hdjd§ u;

f.dvke`.Sug buy;a odhl;ajhla ,nd ÿks' zzwka;rdjf,dalk l%uhZZ id¾:l mÍCIK l%uhla

fkdjk neúka p¾hdjdoSyq th neyer lf<dah' bf.kqï mqreÿ mqyqKq wdÈh p¾hdjkag n,mdhs'

i;a;aj p¾hd ms<sn| lrkq ,enQ ksÍCIK weiqßka udkj p¾hd iy p¾hd uQ,hka y÷kd .ekSug

fm,UqK wOHdmk ufkdaúoHd p¾hdjd § bf.kqï kHdh .Kkdjla f.dvke`.=Ks'

4' ufkda úYaf,IK jdoh

is.auka fm%dhsâf.a ufkdaúYaf,aIKjdohg wkqj fm!reIh" Ñ;a;fõ." fm%arK uki yd ufkda

m%;sldr wdY%s; j uQ,O¾u f.dvke`.S we;' ;j;a úIh fCIa;% .Kkdjlg ^NdId wOHhkh"

foaYmd,k" wdpdrO¾u" iudc úoHdj" udkj úoHdj" wd.ï" l,d& n,md we;'

wú{dkh jeks kj ixl,am bÈßm;a lsÍu

ú{dkh" Wmú{dkh" wú{dkh f,i uki m%Odk wxY ;=klg fnfoa

fm!reI j¾Okfha wjê f,i olaj hs

uqÇh" mdhql ^.=o&" ,s`.=" .=ma;" ckfkaøsh wjê f,i ufkda,sx.sl wjê f,i olajhs'

 Bämia bf,lag%d ixlS¾Kh

 ixrCIK m%fhda.

 ufkdam%;sldr m%fõY

 fudaykh

 isysk úYaf,aIKh
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ld,ahqx iy we,a*%â weâ,¾" fm%dhsâ yd odhl jqy' tfy;a miqld,Sk j Tjqyq fm%dhsâ w;yer

ixfYdaê; ufkdaúoHd kHdhh bÈßm;a lf<ah' fm%dhsâf.a oeä u;jdo mYapd;a ld,Sk u;jd§ka

úiska m%;sfYdaOkhg yd m%;slafIamhg ,la lrk ,os' lerka fydaks" tßla fm%daï" tßla tßlaika"

wekd fm%dhsâ iy ld,a hqx ufkdaúYaf,aIKjdohg t,a, jQ fkdfhl=;a úfõpkhkag uqyqK

foñk th ixialrKh yd kùlrKhg ,la lf<ah'

5 f.iaÜfgda,aÜ jdoh

uelaiaj¾;hsu¾" jq,a*a .ex.a fldaya,¾" l¾Ü fldmald" l¾Ü f,úka fuhg odhl úh' óg miqìu

jQ o¾Ykh ixisoaê ^m%mxp& úoHdj hs'

zz ieu úg u iuia;h tys Wmdx. fyda fldgiaj,g jvd w.fka hZZ hkak f.iafgda,aÜjd§

uQ,O¾u h hs'

ixcdkkh hkq iuia;h yÿkd .ekSuhs' ixcdkk uQ,O¾u f,i

1' rEmh yd miqìu

2' iuia;h ms<sn| kHdhh

tys § ióm nj" iudk nj" wúÑkak nj" ^wLKav& mßmQ¾K nj hk uQ,O¾u jeo.;a h

m%cdkk ufkdaúoHdj flfrys f.iafgda,ajd§ u; odhl úh'

ld,a udlaia ^1818-1883& yd udlaia jdoh

 ld,a ud¾laia" tx.,aia iu`. tla j 1848 § fldñhqksÜia m%ldYkh t<s olajhs

 1859 § zz foaYmd,k wd¾Ólhg úfõpkhlaZZ lD;sh rpkd jQ w;r th zz m%d.aOkfha ZZ (Das Capita)

uq,a lgqigyka msgm; f,i ie,fla

 fj`Mï ;=klska hq;a lemsgd,a lD;sh ud¾laaiaf.a foaYmd,k wd¾Ól kHdhh mss<sn| levm;ls

ud¾laia kHdhjdÈhl= f,i ne,Sfï § Tyq w;ska ìys jQ kHdhka lsysmhla we;

1' úoHd;aul iudcjdoh ms<sn| kHdhh (Theory of Scientific Communism)

2' oaúigkd;aul yd ft;sydisl fN!;sljdoh ms<sn| kHdh (Law of Dialectical and Historical

Materialism)

3' w;sßla; jákdlï ms<sn| kHdhh (Theory of Surplus Value)

4' mka;s .egqu ms<sn| kHdhh (Theory of class Conflict)

5' mrdfrdamKh ms<sn| kHdhh (Theory of Alienation)

fï kHdhhka w;r wka;¾ iïnkaO;d o mj;S

 udlaia wka ish¨ o¾Ykj,ska ;u o¾Ykh fjkia jk uQ,sl m%Odk foa fufia fmkajd ÿkafkah'zz

o¾Ykjd§yq fuf;la úúO rEmlhka wkqj f,dalh úia;r lf<dah' tfy;a ug wjYH ld¾hh

jkafka f,dalh fjkia lr,Su hs'ZZ

 fldñhqksÜia m%ldYkfha ioyka mßÈ fuf;la mej;s ish¨ iudcj, b;sydih mka;s wr., j,

b;sydih fõ'

 m%jdoh (Thesis) yd m%;sjdoh (Anti thesis) w;r .egqfuka iyjdoh (Synthesis) f.dvkef`.a

oaú>gkd;aul fN!;sljdoh (Dialectical Materialism) fldñhqksÜia iudch f;la jQ iudc mka;s

w;r .egqu fuf,i ft;sydisl j iudc l%u úldYkhg mokï ù we;'
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 iudc jHQyfha Wmß jHqyh (Super Structure) yd wfOda jHQyh (Infrastructure) hkqfjka fldgia

folla olajd we;s w;r hï iudchl moku wfOdajHqyh hs' wd¾Ólh yer wfkl=;a foa Wmß

jHQyhg wh;a h' ^idys;H" l,dj" wOHdmkh" kS;sh" wd.u" iodpdrh&

 wd.u ms<sn| woyiaj, § fhdod .;a m%Odk u ixl,amh mrdfrdamKhhs' f*%âßla fya.,a iy

f*j¾ndÉ (Feuerbach) jeks od¾Ykslhkaf.a mrdfrdamK ixl,amh udlaia fuys § Ndú; lr we;'

 udlaiaf.a foaYmd,k" wd¾Ól" iudc ú.%yh OfkaYajr ,snr,a yd m%;HCIuQ, iudÔh úoHd ú.%yhg

tfrys úl,amhla f,i;a úfõpkhla f,i;a u;= jQjls'

 udlaiajdoh u;= jqfKa;a" th bÈßhg f.k .sfha;a oaú;aj úfNaok rduqjla we;=<; h' ̂ ú{dkjdoh"

øjHjdoh" ixhqla;h ^iuia;h&" úhqla;h&

 l+kaf.a ú.%yhg wkqj OfkaYajr ,snr,ajd§ kHdhh yd udlaiajd§ kHdhh meyeÈ,sj u tlsfkl

wiufïh;djla we;s mervhsu folls'

 wevïiañ;a" fÊ' tia' ñ,a jeks OfkYajr m%;HCIuQ, iudÔh úodH{hka ck.ykh m%d.aOkh

i,lkq ,nkafka ixhqla; iudc wd¾Ól mokïj,g iïnkaOhla ke;s úhqla;hla f,i h'

tfy;a udlaia tajd i,lkafka ;ks j mej;sh fkdyels iudc mka;s ksIamdok udÈ,s yd úúO

iajNdj yd .;s ,CIK wdosfhka hq;a wka;¾ iïnkaO;d mj;sk ixhqla;hla f,i h'

 udlaiajd§ Ñka;kh yd OfkaYajr ,snr,ajd§ Ñka;kh w;r ;SrKd;aul fjki jkafka;a iuia;h

ms<sn| jQ oDIaáh hs'

"mqoa.,hd" iïnkaO j iuia;h wod< jkafka" mqoa.,hd ;ks mqoa.,hl= yeáhg i,lkafka ke;sj'

mqoa.,hd iïnkaOjk iudc yd mx;s in`o;d" ksYamdokh yd yqjudrej l%shdj,ska hkdosh o iu`.

jk iudc iuia;h ;=< mqoa.,hd ia:dk.; lsÍfuks' mqoa.,hd ;ks j ^yqfol,d j& fkdf.k

iudc iuia; ia:dk .; lsÍu udlaiajd§ ú.%yfha ,CIKh hs'

 udlaiaf.a ú.%yh wkqj iudÔh m%mxphka ksis f,i wjfndaO lr .; yelafla yqol,dj iy

úhqla; f,i ie,lSfuka fkdj tajd iuia; yd iuia;h u iïnkaO lr wOHhkh lsÍfuks'

 udlaiajd§ iudc foaYmd,k wd¾Ól ú.%yfha Ndú; jk m%Odk;u kHdhsl fuj,u ksIamdok

n,fõ. yd ksIamdok iïnkaO;d w;r mj;sk ^m%d.aOkh" Y%uh wdos& m%;súfrdaO;dj hkak hs'

^oaú>gkd;aul fN!;sljd§ kHdh u;&
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iudÔh úoHdjkays úêl%uh

ksmqK;dj 17 (- úYajikSh;ajh yd j,x.= Ndjh iq/flk f,i iudc úoHd;aul m¾fhaIK

j, fhfohs'

ksmqK;d uÜgu (- 17'1 iudÔh úoHd yd iajdNdúl úoHd w;r fjkialï ú.%y lrhs.

17'2 iudÔh úoHdjka m¾fhaIK l%u úu¾IKh lrhs'

17'3 iudÔh úoHdj, jdia;úl;ajh ms<sn| .eg¨  ú.%y lrhs'

ld,Éfþo .Kk (- 25

bf.kqï m, (-

 iudÔh úoHd úIh fCIa;% yd tys iajNdjhka ms<sn| wjfndaOhla ,nd .kS

 iudÔh úoHd iajdNdúlúoHdj,ska fjkia jk wdldrh meyeÈ,s lrhs

 iudÔh úoHdjkaf.a úúO m¾fhaIK l%u Ndú;hg .kS

 fCIa;% ióCIK l%u ms<sn| ;=,kd;aul j ú.%y lrhs

 iudÔh úoHdjkaf.a jdia;úl;ajh /l .ekSu i|yd jq wNsfhda. f.dkq lrhs

 iudÔh úoHdjka yd ne÷Kq l%shdldrlï  ;lafiare lrhs

ye|skaùu (-

iudch keue;s mq¿,a fCIa;%h ;=< mj;skakd jQ úúOdx. jk idudðl ,CIK" ixisoaêka fuka u

mqoa.,hkaf.a pß;dx. yd l%shdjka wkqidrfhka f.dvke`.S we;s Ydia;% yd kHdhjdo iudÔh úoHd

f,i ie,fla'

fuu yeoEÍu tla tla mqoa.,hl= tallh fldg f.k fyda mqoa., iuQy tall jYfhka f.k

bÈßm;a l< yels h'

iudÔh úoHd f,iska ie,flk úIh fCIa;%hg wd¾Ól úoHdj" foaYmd,k úoHdj" iudc úoHdj"

b;sydih" mqrdúoHdj" ufkdaúoHdj" kS;s Ydia;%h wdos úúO wOHhk /ila we;=<;a h'

1' ;u wiSñ; wjYH;d imqrd .ekSug iSñ; iïm;a mßyrKh lrk ñksidf.a ;d¾lsl yeisÍu

wd¾Ól úoHdj u`.ska yodrkq ,efí'

2' md,kh ioyd ixúOdk jQ iudc  ixia:djka ms<sn| yeoEÍu foaYmd,k úoHdj fj;ska isÿ fõ'

3' iudch iukaú; ù we;s mqoa.,hka" mqoa., iuQy fyj;a iudc ia;r yd tajdfha ld¾hh fldgia

j, ixhq;sh úuid ne,Su iudc úoHdj hs'

4' ñksidf.a meje;au ms<sn| j .uka uf`.a wdrïNl wjia:d yd ta ta wjia:dj, Tyq úiska .kq

,nk ;SrK yd l%shdud¾. meyeÈ,s lrk iudc Ydia;%h b;sydih kï fõ'

5' ufkdaúoHdj weiqfrka mqoa.,hdf.a udkj p¾hdj yd l%udkql+, is;sú,s rgd wOHhkh lr;s'

fufia fjka fjka jYfhka iudÔh úoHdjka m%fNao l< o ñksia iudcfha idudðl ,CIK

yd l%shdldÍ;ajhka ms<sn| wOHhkfha  § fïjd ifudaOdksl j l%shd lrk fyhska P;% úoHd

jYfhka o ie,fla'
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fuu ud;Dldfõ §

1' iajdNdúl úoHdj wkq.ukh l< úêl%u iudÔh úoHdjg wod< jkafka o@

2' iudÔh úoHdj, we;s iqúfYaI ,CIK ljf¾ o@

3' úoHdj jYfhka tajd uqyqK fok úfYaIs; .eg¨ fudkjd o hkak ms<sn| j úuiSula flf¾'

meyeÈ,s lsÍu ̂ explanation& yd f;areï .ekSu ̂undestaning& hk ixl,am Tiafia iudc m%mxp ms<sn|

wOHhkh yd ú.%yhka lsÍug iudÔh úoHd{fhda Wkkaÿ fj;s'

iudÔh úoHd{fhda ;u wOHhkh weiqfrka l=ula yodrkafka o@ l=ula mrud¾: lr .ksñka o@

hk wruqKq wkqj wod< tallh f;dard .ks;s'

Wod(-

1' mqoa.,hl=f.a iqúfYaI yeisÍula wOHhkh lsÍfï § tallh ;ks mqoa.,fhls

2' ñ:Hd u; úYajdi ms<sn| wOHhkhl § iuia; iudchla tallh f,i .efka

3' wdh;khl ksIamdok ;SrK fyda mßmd,kh fyda ms<sn| yeoEÍul § tallh f,i wod<

wdh;kh f;dard .efka

iudc ixisoaê ms<sn| lrk meyeÈ,s lsÍu o wdkqNúl kS;s ̂ kshuhka& u; mokï jQ wjia:d o we;

Wod(-  X  keue;s NdKavhg we;s fj<ofmd< b,a¨u wkuH ùu

tfuka u Woa.dó ixLHd;aul udÈ,sfha (Inductive statistical model) meyeÈ,s lsÍï o oelsh yelsh

Wod(- rgl N+f.da,Sh jYfhka isÿ jk ckm¾hgkhla

tfy;a iudc ixisoaê ms<sn| flfrk wdkqNúljd§ meyeÈ,s lsÍfï úêl%uh oeä úfõpkhkag o

Ndckh fõ'

uelaia fõn¾ wdkqNúljd§ meyeÈ,s lsÍu iyuq,ska u ms<sfkd.;a uq,a fmf<a iudc úoH{hls'

l=uk tallhla ;u mÍCIK fyda kHdh ioyd f;dard .kq ,enQj;a iudc úoH{hdg mÍCIKfha

§ iajdNdúl úoHd{hdg ;rï bvlv fyda myiqlï fyda ke;' úfYaIfhka iïmÍCIK jeks

úêl%u fukau fya;=uh jHdLHdk jekss meyeÈ,s lsÍï iSñ; fyda lsisfia;a l, fkdyels fyda úh

yels h' fõn¾f.a u;h jkafka iudc ixisoaêka meyeÈ,s lsÍï blaujd hk f;areï .ekSula neúks'

iudc úoHdjka ys iïmÍCIK fyda md,s; ̂md,k& lKavdhï l%u fyda jeks mÍCIK l%shdud¾.hkag

we;s bvlv iSñ; ùug lreKq lsysmhla fya;= fõ'

1' iudc ixisoaëka flf¾ n,mdk idOlj, ixlS¾K;ajh

2' idOl md,kfhys p¾hdjka wdfrdamKh ùu

3' md,k ;;a;ajhka wLKav j mj;ajd .ekSug fkdyels ùu

4' mqoa., yeisÍï fmdÿ njlg jvd wkkH njla .ekSu

5' hï hï ;;a;aj md,kh lrkq ,enQj;a tajd ksÍCIK .Khg u .ekSu

iudc úoHd;aul ksÍCIK l%shdj,sfha § jqj;a iajdNdúl úoHd{hdg we;s wjldYh iudc úoHd{hdg

ke;

1' iudc ixisoaêhla isÿ jk ;=re n,d isàug Tyqg isÿ fõ'

2' m%mxphla neyeßka isg ksÍCIKh l< fkdyels ùu
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3' p¾hd ksÍCIKh yd tys jákdlï yd tlS p¾hd msgqmi we;s wruqKq yd mrud¾: neyeßka isg

f;areï .; fkdyels ùu

4' WmlrK Ndú;h jeks l%fudamdhhkays iSñ; nj

5' mÍCIlhdf.a wd;aóh (subjective) lreKq ksÍCIKhg we;s lrk n,mEï

6' we;eï iudc ixisoaê mqkrdj¾;s; j ksÍCIKh l< fkdyels ùu

úúO iudc ixisoaê iïnkaOfhka fya;=M, jHdLHdkhka Èh yels o hk .eg¨j o fuys § jeo.;a

h'

úoHd;aul meyeÈ,s lsÍu isoaê jdpl lreKq u; (factual) meyeÈ,s lsÍu yd kHdhsl (theoritical)

meyeÈ,s lsÍï f,i m%fNa o fõ'

mj;akd fyda mej;s ljr ;;a;aj fyda ;;a;ajhla úiska ksYaÑ; m%;sM,hla we;s lrkq ,en ;sfí

o ksYaÑ; isÿùula (event) ksYaÑ; ;;a;ajhl fyda ;;a;ajhkaf.a (conditions) fyda wjYH M,hla

nj oelaùu iudÔh úoHdjka iïnkaOfhka fldf;la ÿrg wod< lr .; yels o hk .eg¨ j o

u;= fõ'

iudÔh úoHd fCIa;%fha ksr; j isák wdkqNúl m%;HCI uQ,jd§ m¾fhaIlhka uQ,sl jYfhka

h;ak orkafka ;uka wOHhkh lrk m%mxph ms<sn| meyeÈ,s lsÍughs' meyeÈ,s lsÍfuka Tíng

f.dia wjfndaOh lrd hdug Tjqka olajkafka úêl%ñl fkdleue;a;ls' Tjqkaf.a ;¾lh jkafka

zz wjfndaOkh úoHdfõ iSudjka blaujd hk jHdmD;shla hZZ hkak hs'

zziudÔh úoHd ióCIK ld¾hfha § wfmaCId lrkafka wOHhkh lrk m%mxp ms<sn| .eUqre

ú.%yhla fyda kHdh f.dvke`.Sula fyda fkdj wdkqNúl o;a; mokï fldgf.k tajdhska m%ldYhg

m;a jk m%jK;djhka yd rgdjka y`ÿkd .ekSu hsZZ hkak o u;hla f,i oelaúh yels h'

 iudÔh úoHd m¾fhaIK l%ufõohka iSudlrK oaú;au úfNaok rduq lsysmhla o we;'

iudÔh úoHdjka fhdod .kakd mÍCIK úê

iudÔh úoHdjkaf.a m%Odk mÍCIK l%shdud¾.h ksÍCIKh hs' iyNd.S;aj ksÍlaIKh iy iyNd.S;aj

fkdjk ksÍlaIKh tys m%uqL m%fNao folhs'

fuys§ uQ,sl jYfhka

1' ksÍCIKh lrkafkda ljqreka o@

2' ta wh ksÍCIKh lrkafka flfia o@

3' ksÍCIKhg ,la jkafka Tjqkaf.a ljr p¾hd o@

4' tajd jd¾;d lr .kafka lskï wjia:djl flnÿ wkaoulg o@

5' tlS o;a; úYaf,aIK l%ufõo fudkjd o@

6' ksÍCIKfha iSudj yd ÿIalr;d fudkjd o@

fun`ÿ m%Yak flf¾ wjOdkh fhduq fõ

ksÍCIK l%shdj,sfha udÈ,s lsysmhla iudÔh wOHhk wdY%fhka oelsh yels h

1' mQ¾K iyNd.s;ajh (Completly Participant)

2' iyNd.s;ajhlg uq,a ;ek foñka lrk ksÍCIKh (Participant as observer)

3' ksÍCIKhg uq,a ;ek foñka lrk iyNd.s;ajh (Observer as Participant)
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4' mQ¾K ksÍCIKh (Completly observer)

iudÔh úoHd ksÍCIKfha jeo.;alu

1' ñksiqka yeisfrk j¾;udk wjia:dfõ u tlS p¾hdjka ixfõokh lr jd¾;d lr .ekSfï we;s

yelshdj

2' jdÑl yelshdjka ke;s ^wjdÑl& mqoa.,hka ms<sn| j;a f;dr;=re /ia lr .; yels ùu

3' ksÍCIKhg Ndckh jk l¾uhkaf.a (objcet) leue;a; we;s j fyda ke;sj mÍCIlhdg Tjqka

ksÍCIKh l< yels ùu

4' iajdNdúl ;;a;ajfhka ^wdfrdamKhkaf.ka f;dr j& l¾uhka ksÍCIKh ùu

5' .=Kd;aul o;a; /ia lr .; yels l%ufõohla ùu

ksÍCIK l%shdud¾.hl iSñ;lï yd .eg`M lsysmhla o we;

1' hï iudc ixisoaêhla isÿ jk ;=re n,d isáug isÿ ùu

2' ixfõok bkaøshkaf.ka 100% la u ksjerÈ o;a; ,nd .; fkdyels ùu

3' md;%hd ksÍCIlhdf.a n,mEug ,la ùug bvlv mej;Su

4' meyeÈ,s lsÍu yd f;areï .ekSu w;r iuñ;slhla fkdùu

5' wdpdrd;aul jYfhka Woa.; jk .eg¨

iyNd.s;aj ksÍCIKh (Participant Observation)

ksÍCIlhd ;uka wOHhkh lrk iudcfha lghq;= j,g iyNd.S ù tys u iudðlfhl= njg u

m;a fjñka m¾fhaIK fCIa;%h ;=< idfmaCI jYfhka §¾> ld,hla Ôj;a fjñka .eUqßka f;dr;=re

/ia lsÍug fm,fò' ue,sfkdjqials olajk wdldrhg kï ksÍCIlhd ;ud wOHhkh lrk iudcfha

mqoa.,fhl= njg m;a fjñka tys uq¿ukska u .s,S isà' (total immersion)

fï l%uh ;=< § wod< m%cdfõ mqoa.,hskaf.a .;s ,CIK mÍCIlhd ;=<;a ufkda.ukh (internalize)

fyj;a wNHka;ÍlrKh ùugo bv we;' tfy;a"

1' wod< l%shdoduh fyda wjia:dj fyda tlS iudcfha ñksiqkaf.a Ôú;hg ióm lr" noaO lr

ksÍCIKh lsÍfï yelshdj mÍCIlhdg ,efí'

2' iylïmkfhka hq;= j iudc ixisoaêhla ksÍCIKh fõ'

3' È.= l,la wod< WmixialD;sh ;=< Ôj;a ùfuka iudc úmß kduhka yÿkd .ekSfï wjia:dj

o ie,fia'

4' .=Kd;aul o;a; m%fõY ud¾.hls'

iyNd.s;aj ksÍCIKfha § f;dr;=re úYaf,aIKh lsÍug wod< lr .kakd m%fõY folls'

1' iyfõ§ m%fõYh (Emic approaches)

2' mßfõ§ m%fõYh (Etic approaches)

iyfõ § m%fõYfha § m¾fhaIKhg ,la jk m%cdfõ mqoa.,hkaf.a md¾Yjfhka úúO ixl,am"

woyia" pdß;% jdß;% hkdÈh f,i ne,Su$f;areï .ekSu'
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mßfõ§ m%fõYfha § m%cdfõ mqoa,hka úiska imhk f;dr;=re m¾fhaIlhdf.a w¾:l:khkag yd

kHdhhkag wkql+, lr .ekSug W;aidy orkq ,efí'

iyNd.s;aj ksÍCIlhl= njg m;a ùu wdldr follska l< yels h'

1' ;udf.a wkkH;dj m%cdjg wkdjrKh fkdjk f,i tys u mqoa.,hl= f,i fjia j,d

.ekSu'

2' m¾fhaIlhd idudkH mqoa.,hl= f,i ^wd.ka;=lhl= fkdù& wod< m%cdjg msjsiSu'

;udf.a wkkHd;jh fy<s fkdlr fjiaj<d .;a whl= f,i iyNd.s;aj ksÍCIKfha fhÿKq

wjia:d lsysmhla ksoiqka f,i oelaúh yels h'

1' f,daâ yïm%Sia úiska ,shk ,o zzTearoom TradeZZ .%ka:hg f;dr;=re reialsÍug - 1970 msßñkaf.a

iu,sx.sl yeisÍï ms<sn| wOHhkh lsÍu'

2' fcdaka .%s*skaia - zz Black like me ZZ - 1961 ̂ 1959 fkdjeïn¾ udifha i;s ;=kla& iqÿ ñksiqka l¿

  ñksiqkag i,lk wdldrh ms<sn| j ^fcda¾ðhd" ¨ishdkd" we,ndud" ñisisms& weußldfõ m%dka;

  lsysmhl fjiaj,df.k f.dia ksÍCIKh lsÍu'

3' w¾úka f.d*audka - udkisl frday,l fiajh lrkakl= f,i o;a; /ia lsÍu

fufia fjiaj<d f.k f.dia o;a; /ia lsÍu wdpdrd;aul fkdfõ hehs úfõpk o t,a, fõ'

idukH mqoa.,fhl= f,i ^wd.ka;=lhl= fkdù& wod< m%cdj wOHhkh l< iyNd.s;aj ksÍCIK

l%uh b;d m%p,s; h'

*%dkaia fndahia (Franz Boas) 1883 oS lekvdfõ ne*ska ÿm;a wdYs%; j lrk ,o flaIa;% wOHhkhka

iu`. fï l%uh wdrïN úh'

udkj úoHdfõ oS fï l%uh fnfyúka oelsh yels h

 W.H.R ßjia iy A.C. yeâka (A.C. Haddon) 1905 § bkaÈhdfõ ks,a.sß l÷ wdY%s; m%cdj yd Y%S
,xldfõ jeÈ m%cdj wdY%s; fCIa;% wOHhkh

 yeâka iy C.G fi,s.audka úiska ksõ.skshdfõ lrk ,o udkj úoHd;aul wOHhkh

 A.R. /âla,ska n%jqka wkaouka ¥m;aj, ckhd ms<sn| wOHhkh ^1906- 1908& m¾fhaIK ioyd
wod, m%cdjf.a NdIdfjkau f;dr;=re ,nd .ekSfï l%uh yÿkajd fok ,oafoa ue,sfkdjqials
úisks

ud.%Ü óâ - iefudajd m%d:ñl iudch ms<sn|j l< wOHhkh iy ue,sfkdjqials fg%daìhka

¥m;ajdiSka ms<sn| j l< fCIa;% wOHhkh fuys § jeo.;a h

 flk;a.=â - weu¾ika m%foaYfha hfkdudks f.da;%sl ckhd ms<sn| j jir 13la ;siafia wOHhkh
lr we;

 ú,shï fldaka ì,ï m%xYfha wys.==KaÀl ckhd ms<sn| l< wOHhkh

 W.S. jhsÜfyâ fndiagka k.rfha uqvqlal= jeishka ms<sn| j isÿ l< wOHhkh

fujeks fCIa;% wOHhkhkays mshjr lsysmhla oelsh yels h'

1' fCIa;%h f;dard .ekSu 2' wOHhk ie,eiau ieliSu

3' fmr .uka hdu 4' fCIa;%fha mÈxÑhg hdu

5' o;a; /ia lsÍu 6' ujq iudchg wdmiq meñKSu

7' o;a; úYaf,aIKh
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m%f;Hl wOHhkh l%uh ^isoaê wOHhkh l%uh& ^Case study method&

udkj úoHd;aul wOHhkfha § uq,a ld,Sk j fhdod .;a fï l%uh wo jk úg ufkda úoHdj" iudc

úoHdj" wmrdO úoHdj l<ukdlrK yd ixúOdk wdY%s; m¾fhaIK yd wOHhkj, § ^m%f;Hhsl

wOHhk l%uh& fhdod .kS'

lsishï iudc ixisoaêhla ms<sn| .eUqre oekSula ,nd .ekSug wjYH wjia:djka ys§ isoaê wOHhk

l%uh Ndú; lrhs'

   ksheÈhg wod< tla tallhla fyda tall lsysmhla fyda f;dard f.k b;d .eUqßka yd iQCIau f,i

iúia;rd;aul wOHhkhla lsÍu fuys § oelsh yels h'

ishÈú kid .ekSu" .íidj" iu,x.sl;djh" ìysiqKq wmrdO" isú,a iudc .egqï .eUqre úia;rd;aul

o;a;$.=Kd;aul o;a; reialr .; yelsh iqúfYaI jeks ixisoaê isoaê wOHhkhg úIh jk jia;+

h'

f;dr;=re wOHhkh lsÍfï úúO uQ,dY%h yd l%u m%f;Hl wOHhk l%ufha § wod< lr .ks'

1' ksÍCIKh 2' .eUqre iïuqL idlÉPd l%uh ye wúêu;a iïuqL id;ÉPd l%uh

3' Èkfmd;a igyka yd wfkl=;a f,aLk 4' wod< mqoa.,hkaf.a Ôjk b;sydih mÍCIdj

5' kshu f;dr;=re imhkakka yd ´md¥m jeks úúO l%u o;a; /ia lsÍug Wmfhda.S fõ' fïjd

úia;rd;aul fyda .=Kd;aul fyda o;a; f,i ie,fla'

Wod(- ishÈú ydks lr .ekSu ms<sn| wOHhkhl §

f;dard .;a isoaê lsysmhlg wod< Bg wkqhd; úúO mqoa.,hkaf.a f;dr;=re /ia flf¾' ishÈú kid

.;a mqoa.,hkaf.a mjqf,a {d;Ska" mdi,a ñ;=rka" wi,ajdiSka" .fï ñ;%hka" .=rejreka" .%du ks,OdÍka"

mÍCIKhg wod< fmd,sia ks,OdÍka yd wod< ffjoHjrhd" ìß|" iajdñmqreIhd" fmïj;d" fmïj;sh

wd§ jYfhka isoaêh jgd isák mqoa., iuQyhdf.ka f;dr;=re /ia lrhs'

úúO l%ufõohka" uQ,dY%h" m%f;Hl mÍCIdjl § fhdod .efkk w;r l%uj;a o;a; /ia lsÍï yd

úYaf,aIK lsÍfï l%uhla ke;s fyhska úYajikShNdjh o m%Yak .; fõ' fndfyda f;dr;=re

bÈßm;a jkafka l;dkaor iajrEmfhka o úh yels h'

we;eï f;dr;=rej, lsis ÿ jákdlula fyda isoaêhg iïnkaO;djla fkd;sìh yels h' tlS isoaêhg

fyda mqoa.,hdg fyda muKla fyda iqúfYaI úh yels neúka idudkHlrKh lsÍfï yelshdj o iSñ;

úh' yels h'

m%Yakud,d iy iïuqL idlÉPd l%uh

fCIa;% ióCIK l%u (Field Survey Method) w;rg fuu l%ufõ o .efka' o;a; /ia lsÍfï §

iudÔh úoHd m¾fhaIlhka nyq, jYfhka fhdod .kakd Wml%uhls m%Yakud,d l%uh

1' m%;spdrlhka (respondents) uqK .eiS f;dr;=re ,nd .ekSu

2' ;eme,a ud¾.sl m%Yakdj,s l%uh (Postal Questionnaire Method)

wo úoHq;a ;emE," wka;¾cd,h" mß.Kl cd,h Tiafia o  m%Yakud,d fhduq lsÍu oelsh yels h'

újD; m%Yak (Open ended  Questions)

wdjD; m%Yak (Close ended  Questions)



96

hk fohdldrfhka m%Yakud,djl wka;¾.;h ilid .; yelsh' fuys wdjD; m%Yak fojrK yd

nyqjrK iajrEm .; yels h'

m%Yakdj,shla ieliSfï § wjOdkh fhduq l< hq;= lreKq lsysmhla we;

1' iSñ; m%Yak ixLHdjlska wjYH ish¨ f;dr;=re ,nd .ekSu

2' m%Yakdj,shlska f;dr j fjk;a ud¾.j,ska f;dr;=re ,nd .; yels m%Yak m%Yakud,djg

we;=<;a fkdlsÍu

3' ixÈ.aO w¾: iys; jpk m%Yakdj,shg we;=<;a fkdlsÍu

4' m¾fhaIlhdf.a fm!oa.,sl woyia m%Yakj,g we;=<;a jk mßÈ m%Yak ieliSfuka je<lSu

5' b,lal ck.ykfha NdId yelshdjkag $ Ndú;hg wkql+, jpk Ndú;h' ^myiqfjka f;areï

.; yels ùu&

6' Ndjd;aul m%Yak we;=<;a lsÍfuka je<lsh hq;= h

7' iEu m%Yakhlau m¾fhaIK .eg¨jg wod< j yels;dla flá jdlHj,ska hqla; ùu

8' wmyrK iys; m%Yak weiSu fkdl< hq;= h

9' f;dr;=re iSud jk m%Yak weiSfuka o je<lS isáh hq;= h

iïuqL idlÉPd jeks l%ufõohlg idfmaCI j m%YAkdj,S l%uhl jdis fuka u wjdis o we;

idfmaCI jdis

1' tl úg úYd, msßilg fhduq lsÍfï yelshd j

2' ks¾kdñl;ajh u`.ska w;a jk jdis

3' ld,h" iïm;a" msßjeh wju uÜgulska o;a; /ia lsÍfï yelshd j

4' m¾fhaIlhdf.a iDcq n,mEug m%;s.%dylhd ,la fkdùfuka  w;ajk jdis

5' o;a; úYaf,aIKh lsÍfï myiqj

idfmaCI wjdis

1' oeä wkuHNdjh

2' wfmaCIss; m%udKhl m%;sjdr ixLHdjla fkd,eîu

3' idCIr;djhla we;s mqoa.,hkag muKla iSud ùu

4' we;eï m%Yakj,g ms<s;=re §fuka je<lS isàfï yelshdj

iïuqL idlÉPd l%uh

mqoa.,hd yuq ù iDcq j u Tyqf.ka wid oek .ekSfuka" hï l%shdldrlula weiqßka fm!reIh y`ÿkd

.ekSfuka f;dr;=re /ia lr .kakd m%fõYhls' f<ka.;=lu" m%;s.%dylhdf.a miqìu ms<sn| wjfndaOh"

wjYH o;a; ,nd .ekSfï mrud¾:h" .fõIKh g we;s WÑ; nj u; id¾:l;aj h r`od mj;S'

kq;kfha ÿrl:k yd pkaøsld ;dlaIKh yryd o iïuqL idlÉPdjka újD;h'
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iïuqL idlÉPdj,g m%fNao lsysmhls

1' wdlD;s iïuqL idlÉPd

2' wkdlD;s iïuqL idlÉPd

3' b,lal iïuqL idlÉPd

4' idhksl iïuqL idlÉPd

5' iaj;ka;% iïuqL idlÉPd ^ks¾ndO ix>gk l%uh&

6' mqkrela; iïuqL idlÉPd

iïuqL idlÉPd l%u u`.ska

1' úfYaI jeo.;alula we;s ud;Dld ms<sn| j úúO mqoa.,hkaf.a w;aoelSï wkdjrKh lr.;

yels h'

2' ld,Sk jYfhka jeo.;alula .kakd m%Yak ms<sn| j lreKq fiúh yelsh

3' o;a; yd f;dr;=re iïnkaOfhka mqoa.,hka ;=< we;s úYajdihka fidhd .ekSu

4' ye`.Sï" oekSu" wdl,am ms<sn| j wkdjrKh lr .; yels ùu

5' hï l%shdj,shl moku wkdjrKh lr .; yels ùu

6' mqoa., fm!reIh wdÈh uekSï l%ufõohla f,i Ndú;hg .; yels ùu

m%Yakdj,s l%uhlg idfmaCI j iïuqL idlÉPd l%uhl jdis yd wjdis

' idfmaCI jdis

1' m%Yakdj,shlska ,efnk o;a;j,g jvd .eUqre" iYS%l o;a; ,nd.; yels h

2' md;%hdf.a ye`.Sï oekSï wdl,am m%;spdr wdÈh fuka u fm!reIh ueksh yels úu

3' iDcq j u wod< mqoa.,hd g m%Yakh b,lal lsÍfï yelshdj yd iDcq j u m%;spdr ,eîfï

yelshdj mej;Su

4' idCIr;djhla ke;s mqoa.,hkag o újD; ùu

5' kuHYS,S;djla mej;Su

' idfmaCI wjdis

1' m%Yakdj,s l%uhg idfmaCI j m¾fhaIK msßjeh by< hdu

2' mqreÿ mqyqKq l< m¾fhaIlhka isáh hq;= ùu

3' .%dylhdg iuyr lreKq fyda isoaê fyda ms<sn| j iDcq j u wkdjrKh lsÍug we;s ndOdj

' iqúfYaI m¾fhaIK l%u lsysmhla o iudÔh úoHd iïnkaOfhka oel .; yelsh

1' leKSï yd f,aLk yeoEÍu

2' iudcñ;sl mÍCIK l%u

3' wka;rdjf,dalkh
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4' iudc ióCIK

' leKSï yd f,aLk yeoEÍu

b;sydih" mqrdúoHdj" udkjjxY úoHdj" wmrdO úoHdj jeks fCIa;%j, fhdod .kakd l%ufõoh

f,i leKSï yd f,aLk yeoEÍu ie,fla'

udkj ixialD;s yd YsIagdpdr ms<sn| j wOHhkh i`oyd mqrdúoHd;aul uQ,dY%h yd idys;Hu

uQ,dY%h Wmfhda.S lr .kS'

Wod - bkaÿ ksïk YsIagdpdrh" fuifmdf;añhdkq YsIagdpdrh" khs,a YsIagdpdrh

Y%S ,xldfõ ixialD;sl ;%sfldaKh wdYs%; bmerKs rdcOdks ms<sn| wOHhkh" lms, jia;= mqr

ft;sydisl leKSï wdY%s; mqrdúoHd uQ,dY%h

wdÈ w;S; YsIagdpdr yd ckdjdi ms<sn| wOHhkj,g leKSï Wmfhda.S úh' udkj ixialD;s

fjkia ùï" udkj mßKduh;a iu`. Tjqkaf.a p¾hdfõ isÿ jQ fjkialï yd tajdg oelajQ wkqj¾;khla

f,i ie,fla' mqrd úoHd;aul wOHhkhka i|yd wm úiska Ndú; lrkq ,nkafkaa Tjqkaf.a u

wjfYaI yd Tjqka ñysu; oud hk wjfYaIhka h'

mqrd úoHd{hl=g tajd wOHhkh lsÍfuka muKla w;S;h  fidhd .uka l, fkdyelh' udkj

úoHd mÍCIKhkag odhl jk wjfYaI lsysmhls'

1' udkj fmdis, fyda i,l=Kq fyda fmdis, .; fkdjQ iels,s fldgia

2' udkjhd Ndú;hg .;a i;a;aj iels,s fldgia yd fuj,ï

3' Ydl wjfYaI yd fmdis, .; jQ u, øjH

4' l,d;aul wjfYaI yd ckdjdij, wjfYaI

5'  l¾udka; yd lDIsl¾uh wdY%s; wjfYaI

6' iqidk N+ñ yd tajdfha wjfYaI

fujeks wjfYaI wOHhkh ioyd w;HjYH jk wfkl=;a m%Odk ixrpl f,i ld,.=K yd

foaY.=K fjkialï" N+f.da,Sh jHQyhka yd fjkia ùï" ia;drhk wOHhk m%Odk ;ekla .kS'

fuu wOHhk i|yd m%fõKs úoHdj" mdIdKSh Od;= úoHdj" jHQy úoHdj" ldhsl úoHdj" mqrdÔj

úoHdj" fjdaydßl úoHdj úúO Y=oaO yd jHjydßl úoHdjka iyh fõ'

mqrd úoHd;aul leKSï wdY%hfhka u;= lr .kakd øjHj, ld, ks¾Kh i|yd bmerKs l%ufõo h

f,i l,ska fhdod  .;af;a 14C ^ldnka 14& mÍCIKh hs kQ;kfha fï i|yd

1' TmaiSähï yhsv%ckSlrK l%uh

2' weuhsfkda wï, rYaólrKh

3' wdlsfhda ue.aksÜiï l%uh

4' *sIkag%ela l%uh

5' jdjia l%uh

6' bf,lafg%dak neuqï wkqkdo l%uh

jeks l%ufõo u`.ska jir oi ,CI .Kkla bmerKs ld,h ms<sn| j wkdjrKh fõ'
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leKSï j,ska u;= jQ idCIs u;= mrïmrdjkag Wmfhdackh lr .; yels wkaoug ixrCIKh lsÍfï

jeo.;alu o ld,Sk jYfhka u;= ù we;s lreKls'

f,aLk yeoEÍu

ft;sydisl udÈ,sfha YfõIKh § fhdod .kakd ;j;a Ys,amSh l%uhla f,i f,aLk yeoEÍu oelaúh

yels h' b;sydih" iudc yd udkj úoHdj" mqrdúoHdj" kS;sh jeks fCIa;%j, fuh oelsh yelsh'

hï .%ka:hl fyda ,sÅ; udOHhl igyka lrk ,o lreKq  ;ud u m%;HCI lr .ekSu ,nd .;a

uQ,dY%h m%d:ñl uQ,dY%h fõ' wkd.;fha § m%fhdackj;A úh yels m%d:ñl f,aLk rdYshla wm fj;

we;' jHjia:d kS;S" wêlrK kvq ;Skaÿ" ks, jd¾;d" Ys,d ,sms f,aLk" Èk fmd;a" igyka yd pdßld

igyka fï w;r jeo.;a h'

ks, f,aLk" fm!oa.,sl f,aLk yd ft;sydisl f,aLk f,i fïjd j¾. lsÍug o yels h'

uQ,dY%j, wka;¾.;h úNd. lsÍfï §

1' l¾;D úiska lrkq ,nk jd¾;d $ ks.uk u`.ska n,dfmdfrd;a;= jkafka l=ula o@

2' th ksÍCIK yd ks.uk isÿ lr we;af;a ljr wruqKska o@

3' Tyqf.a ksÍCIKj, yd ks.ukj, ksrjoH;dj ;yjqre jkafka flfia o@

4' Tyq i`oyka lrk lreKq oaú;Shl uQ,dYj,ska ,nd .;a tajd kï tajdfha wka;¾.; lreKqj,

ksrjoH;dj h uek .; yels lreKq $ uQ,dY%h fudkjd o@

fndfyda úg fi,a,sms" ikakia m;% wd§ ft;sydisl f,aLk j, we;=<;a lreKq w¾:lrKhg mqrd

NdId ms<sn| úfYaI{ u;h o úuiSug isÿ fõ'

iudcñ;sl l%uh

l=vd mßudK iudc wOHhkfhys ,d iudcñ;sl m%YAkud,djla iy tu o;a; wkqj ieliQ iudcñ;sl

j.= iy iudcñ;sl rEm igyka ^.e,Sï igyka& fhdod .kS'

ck lKavdhï j, kdhl;a j rgdjka" wm.dó p¾hdjka iy wka;¾ iïnkaO;d rgd wOHhkhg
fuu`.ska yels h'

1930 § fÊ' t,a' fudf¾fkd kï wfußldkq iudc m¾fhaIlhd úiska ia:dms; lrk ,o fï l%uh
t' tÉ' fckskaia úiska ixj¾Okh lrkq ,eî h' tys ,d Isolation iy Leadership hk lD;s úYd,
odhl;ajhla oeÍ h'

iudcñ;sl m%Yakud,djla u`.ska

1' iudcñ;sl leue;a; $ jrKh

2' wka;¾ mqoa., iïnkaO;d $ iqyo;d

3' iudc zz;reZZ yd yq`ol,d mqoa.,fhda

4' iudc l,a,s $ lKavdhï ms<sn| lreKq wkdjrKh lr .; yels h

iudcñ;sl m%Yakud,djla u`.ska ,nd .;a o;a; bÈßm;a lsÍfï § iudcñ;sl j.= yd rEm igyka

^.e,Sï igyka& fhdod .efka'

my; oelafjkafka wka;¾ mqoa., iïnkaO;d ksremKh lrk iudc ñ;sl rEm igykls'
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mqoa.,hska

iïnkaO;d

iudc ;rejka

yqol,d mqoa.,hka

A, B, H, G, F - iudc l,a,shla

wka;rdjf,dalkh

ufkdaúoHdfõ wOHhk l%uhla f,i ú,sfy,aï jqkaâ m%uqL jHQyjd§ka fhdod .;af;a wka;rdjf,dalk

h hs'

ÿl" fõokdj" i;=g" ìh" ;ry" ;¾lKh" ks¾udKh jeks udkisl ;;a;ajhka ;ud u ksÍCIKh

lr jd¾;d lsÍfï l%uhls' mqoa.,hd ;u isf;a wNHka;rh ;udu oelSfï l%uhls' fuys § wkq.ukh

l< hq;= Í;s ud,djla o jqkaâ olajhs'

1' mÍCIlhd wka;rdjf,dalkfha fhfok wjia:dj iaÓr j u oek isáh hq;= h

2' fiajd,dNshd fï flfrys ish¨ wjOdkh fhduq l, hq;= h

3' lSm jdrhla fï mÍCIKh lsÍug wjia:dj ;sìh hq;= h

4' iajdh;a; úp,H fjkia lsÍu wkqj mrdh;a; úp,H fjkia fjhs hk ms<s .ekSu u;

W;af;aclhka fjkila lsÍfï yelshdj ;sìh hq;= h

fuu`.ska mqoa.,hdf.a woyia" Ñ;a;fõ." ixfõok yd ixcdkk ksÍCIKh l< yels nj jHQyjd§

mji hs'

miqld,Skj jHqyjd§ ufkdaúoHd kHdhka ì`o jeàug uQ,sl jQ lreK jqfha o fuu wka;rdjf,dalk

l%ufha ÿn,;djhka h'

fjdÜika m%uqL p¾hdjd§ ufkdaúoHd{hka wka;rdjf,dalkh ms<sn| j u;= l< m%Yak lsysmhla

úh'

1' fuu`.ska ,efnk o;a; mqoa., noaO ùu'

2' mqoa.,hd wka;rdjf,dalkfha fhfok wjia:dfõ Ñ;a;fõ. my j f.dia we;s ksid o;a;

wjld,Sk nj

3' ixlS¾K ufkdaNdjhka yd Ñ;a;fõ. f;areï .ekSug fï l%uh id¾:l fkdjk nj

4' ieu mqoa.,fhl=g u wka;rdjf,dalkfha fhÈh fkdyels nj

jfrl fjdÜika fï ms<sn| j mejiqfõ wÿre ldurhl iajNdjh f;areï .ekSug mqoa.,hd mykla

o,ajd f.k ldurhg msúiSu n`ÿ l%shdjla f,ihs'

N

A

B

C D
E

F G

H I

J

K

L

M

K :
O :
A,B,H.G,F -
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idudÔh úoHdjkaf.a jdia;úl;ajh

lsishï úoHd fCIA;%hl f.dvkÕk ±kqfï  j,x.=Ndjh iy úYajdikSh;ajh ;yjqre lsÍug kï

tu oekqu jdia;úl úh hq;= h' tlS fCIa;%fha f.dvkÕd .kakd WmkHdi" mÍCIK" ks.uk  meyeÈ,s

lsÍu yd úksYaphka idOl (Facts) u; mokï jk ;d¾lslj (rational)  f.dvkÕd.;a tajd úh hq;=h hkak

jdia;úl hk fhÿfuys idudkHfhka Ndú;d jk w¾:hhs'

iuyr iudÔh úoHd fCIa;%j, m¾fhaIlhska ;u m¾fhaIKj, § iajdNdúl úoHdjkag wh;a

úêl%u Wmfhda.S lr .ksñka m%udKd;aul o;a; yd jHdLHdkuh WmkHdi bÈßm;a lrhs' ;j;a iuyr

iudÔh úoHd{hska ta l%u m%;sfCIAm lrñka iudc f,dalh ms<sn|  .=Kd;aul f;dr;=re tla/ia lrñka

iudc ixisoaëka  f;areï .ekSfï jHdhduhl ksr;j isà' fï l%u fol {dk  iïmdokh iïnkaO m%fõY

iy iïm%odhka follg wh;a h'

w;lska jdia;úl nj ms<sn| .eg¨j úoHd;aul nj ms<sn| .eg¨j iu. nef|a'

zz iEu úoHd;aul WmkHdihlau wi;H l< yels  tlla úh hq;= h'zzhk u;h ms<s.kafkl=g

iudÔh úoHdjkaf.a u;j, jdia;úl;ajh ms<sn| .eg¨j mek k`.S'  ^udlaiajdoh" ufkdaúYAf,aIK jdoh

jeks kHdhka úoHd;aul fkdjk njg ld,a fmdm¾ ;¾l lrkafka ta mokfuks'&

hï fCIa;%hl mj;sk kHdhla"  tlS fCIa;%fha úoHd{hskaf.a iïuq;shlaùu” iqiudo¾YS mokïjdohl

,CIKla f,i ie,fla kï tlS w¾:fhka  iudÔh úoHdjkays fmdÿ jdia;úl njla we;s kHdhla mj;S

o hk m%YAkh o u;= fõ'

wfkla w;g iudÔh úoHd kHdhkag ks.dó mokula ;=< wkdjels m< lsÍug we;s fkdyelshdj

idOl md,kfhka  hq;=  mÍCIK meje;aùfï ÿIalr;dj ksid wmg  o;a; hk ixl,amh  mdúÉÑ l< yels

o hk m%Yakh o kefÕa' ^iuyr  iudc úoHd{fhda  o;a; hk ixl,amh fjkqjg f;dr;=re" l;kaor"

wdLHdk hk ixl,am Ndú; lrhs'&

T.ia;a fldï;a" tñ,a v¾yhsï jeks wh wdkqNúl -  iajNdúl  úoHd úêl%uhkaf.a wdNdih

we;sj m%;HCIuQ,jd§ iudc úoHdjla f.dvke`.Sug iú{dkslju  W;aidy ±rE iudÔh úoHd{hska h'

kuq;a miq ld,Sk j fï jHdmD;sh uq,afldg f.k u zz úêl%u ms<sn| wdrjq,ZZ uyd újdohla we;s úh'

 iduÔh úoHdjka Ndú; l< hq;af;a ljr úêl%uhla o@

 iudÔh úµdjkaf.a wruqK l=ula úh hq;= o@

 iajNdúl úoHd úêl%uh u iudÔh úoHdjkag fhÈh yels o@

 iudÔh úoHdjka ;=< jvd;a jeo.;a jkafka lreKq (Facts) o we.hSï (Values) o@

 iudÔh úoHd{hska wOHhkh lrk m%mxp jdia;úl h:d¾:fha m%;srEmkhlao@ ke;akï

iudÔh úoHd{hskaf.a ixl,amSh ks¾ñ;hka o@

 iudÔh úoHd{hska  ;u m¾fhaIK ;=<ska  wjidk ú.%yfha § lrkafka l=ulao@ iudc

f,dalh ms<sn| meyeÈ,s lsÍï o@ f;areï .ekSï o@

fï újdohkag miq ld,Skj uelaia fjn¾ - ú,afy,aï È,af;a" fïß fyiS (Mary Hesse) frdï yef¾

(Rom Harre) hk wh o iïnkaO úh'

úisjk ishji iajdNdúl úoHd yd iudÔh úoHdfõ o¾Ykh ;=< oaú;aj úfNaokfha ishji f,i we;fula

olajhs'

jdia;úl $ ufkdauQ," øjHjd§ $ ú{dkjd§” m%;CIuQ, $ m%;CIuQ, fkdjk" m%udKd;aul $

.=Kd;aul o;a; $ f;dr;=re" idOl $ we.hqï meyeÈ<s lsÍu $ f;areï .ekSu jeks oaú;aj úfNaok

ish,a,g u mokï jQ  w;s uQ,sl oaú;aj úfNAokh" iajdNdúl úoHd yd iudÔh úoHd keu;s  oaú;aj

úfNaokhhs' tjeks oaú;aj úfNaok rduq ;=< ueÈß.;ùu {dk iïmdok  jHdhduhg  ndOdjlah hkak

uQ,slj bÈßm;a jQ ;¾lhls'
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iudÔh úoHdjkaf.a  jdia;úl;ajh ms<sn| .eg¨j idlÉPd lsÍfï §  my; ±lafjk lreKq

ms<sn| j wjOdkh fhduq l< hq;= fõ'

1& o;a;hkaf.a  wúksYaÑ; Ndjh

fuys§"

 we;uqka o;a; fjkqjg f;dr;=re  $ wdLHdk  fhdod .ekSu ^m%udKd;aul o;a; fjkqjg

.=Kd;aul f;dr;=re tl;= lsÍu&

 o;a; fmdÿ núka iSñ;ùu' ^ld," foaY jYfhka&

 o;a;hkaf.a wjld,Sk iajNdjh" jeks lreKq ie,ls,a,g .kS

2& o;a; yd WmkHdi w;r ysoeiaj,ska f;dr iSyqula fkdùu

fuys §

 WmkHdihkays we;=<;a ixl,amhka ys mq¿,a nj" fkdmeyeÈ,s ÿria: w¾: iys;  ixl,amùu

 WmkHdihkaf.ka ,efnk .uHhka f,i wkdjels m< lsÍug fkdyelshdj

 WmkHdi if;HCIKhg Ndck lsÍu iy wi;HlrKhg Ndckh lsÍu hk Ndú;hka

3& úIhh- úIhl ^Subject / Object ) jYfhka  flfrk oaú;aj úfNaokh iudÔh úoHdjkag

Rcqj u wEod .ekSfï .eg¨j

4& iudÔh úoHd{hska wOHhkh lrk m%mxp iudÔh f,dalfha jdia;úl h:d¾:fha  m%;srEmkhla

o  ke;akï iudÔh úµd{hskaf.a ixl,amuh ks¾ñ;hka o@

5& iajdNdúl úµdjka ;u m¾fhaIKhkayS§ wkq.ukh lrk úêl%uh iudÔh úµd

m¾fhaIKhkag fhdod.; yels o @

6& iudÔh úµd{hska w;r fmdÿ jdia;úl njla we;s $ iïuq;shla we;s iqiudo¾YS mokï

jdohla  f.dvke`.sh yels o@

7& iudÔh úµd{hska ;u m¾fhaIK ;=<ska wjidk ú.%yfha § lrkafka iudc f,dalh ms<sn`o

meyeÈ,s lsÍu ( Explanation) o f;areï .ekSu (Understanding) o@

fuys tk c¾uka jpkh zzmeyeÈ,s lsÍuZZ  (Erklarung - w¾laf,hdrex) iy zzf;areï .ekSuZZ

(Verstehen - j¾iaáfhka)

fuu úfNaokh iudÔh - udkùh úoHd ;=<g mßmQ¾K f,i f.k wdfõ ú,afy,aï È,af;a ^1833-

1911& kï od¾Ykslhdh’ Tyq zzudkùh ixialD;sl úoHdjkaZZ kñka w¿;a od¾Yksl yd l%ufõ§uh moaO;shla

f.dvke`.=fõh' uelaia fjn¾ ^1864-1920& o iudÔh úoHdjkaf.a ld¾h f,i ÿgqfõ ñksia l%shdldrlïj,

w¾: fiùuhs' iudc f,dalfha ukqIH ls%hdldrlïj, l¾;D uQ,sl úIhfha w¾: ;sfí f;areï .ekSfï

ld¾h tu w¾:h jgyd .ekSuhs'

úoHd;aul meyeÈ,s lsÍug úl,amhla f,i u;= jQ zzwjfndaOkhZZ ms<sn| m%jdoh miqj w¾: §mkfõoh

(hermeneuties) iy m%mxpfõoh (phenomenology) hk od¾Yksljdohkays j¾Okhg miqìu ieliSh'
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