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  Wmfoia ( 
 ● ish,qu m%Yak j,g ms<s;=re imhkak 
 ● W;a;r m;%fha kshñ; ia:dkfha Tfí úNd. wxlh ,shkak 
 ● 1 isg 50 f;la tla tla m%Yakhg ^1&" ^2&" ^3&" ^4&" ^5& hk ms<s;=re j,ska ksjeros fyda b;du;a .e<fmk  
  fyda ms<s;=r f;dard  W;a;r m;%fha  ^& fhdokak 
 ● tla m%Yakhlg ,l=Kq 02 ne.ska uq`M ,l=Kq 100 hs  
 
  ie<lsh hq;=hs( 

   fuu m%Yak m;%fhys fhfok ;d¾lsl ksh; yd l¾uhka i`oyd ixfla; Ndú; jkafka 
   my; oelafjk wdldrhg muKs' ms<s;=re iemhSfï oS ta wkqj ixfla; Ndú; l< hq;=h' 
   m%ia;=; yd wdLHd; l,kfha oS" 
   ksfIaOkh : ~,  .uHh : →,  ixfhdaclh ∶ ∧,  úfhdaclh : ∨,  WNh .uH ( ↔ 
   i¾jjdÖ m%udKSlD;h : ⋀ , wia;sjdÖ m%udKSlD;h : ⋁, m%n, úfhdaclh 𝐕 
   j¾. ;¾l Ydia;%fha oS A, B hk j¾.hkaf.a fï,h A ∪ B,  fþokh A ∩ 𝐵  fyda AB" 
                    A j, wkqmQrlh A̅ , úYaj j¾.h U , Y=kH j¾.h ∅, 
   nQ,Sh úc .Ks;fha oS ( ftlHh + ,  .=Ks;h ∙ ,  X  j, wkqmQrlh X̅ , w.hka 1 iy 0 
   ;¾l oajdrj, oS ( AND" OR" NOT" XOR oajdr ms<sj,ska A yd B wdodk i|yd ms<sfj,ska 
                    A ∙ B,  A + B,  A̅,   A ⊕ B f,ih' 
 

1' weßiafgdag,shdkq ú.%yh wkqj m%ia;=;hl wx. folla jkqfha" 
 ^1& i;H yd im%udKnj      ^2& jdpHh yd modNsfèh  
 ^3& wjhj yd jdpHh      ^4& wjhj yd ks.uk  
 ^5& mrdh;a; úp,H yd iajdh;a; úp,H 

2' úoHd;aul úêl%ufõohg wkqj wdkqN+;sl lreKla hkq" 
 ^1& bkaøsh m%;HlaIhg f.daprjk lreKls'   ^2& idOl md,kh lrk mÍlaIKhls' 
 ^3& idOl md,kh fkdlrk mÍlaIKhls'   ^4& bkaøsh m%;HlaIhg f.dapr fkdjk lreKls' 
 ^5& fidndoyfï iúê;d olajk lreKls' 

3' m%n, ks.dó ;¾lhla f,iska ie<flkafka" 
 ^1& im%udK ;¾lhls'      ^2& wjhj i;H ksIam%udK ;¾lhls' 
 ^3& wi;H wjhj we;s im%udK ;¾lhls'    ^4& i;H ks.ukhla iys; ksIam%udK ;¾lhls' 
 ^5& i;H wjhj iys; im%udK ;¾lhls' 

4' idïm%Odhsl ;¾l Ydia;%fha ir, ksrEmdêl m%ia;=;hla f,i ie<lsh yelafla l=ula o@ 

 ^1& A yd B olaIh'      ^2& ksu,a jimdkh lf<ao@ 
 ^3& lsisu YsIHfhl= uykais ù jevlr ke;'   ^4& lsisfjla WmdêOdßfhl= kï Tyq Wmdê,nd we;' 
 ^5& weh .dhsldjla fyda ks<shla fõ' 
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5' iajNdúl ksÍlaIKhla hkq" 
 ^1& idOlhla md,kh lrk mÍlaIKhls' 
 ^2& idOl lsysmhla md,kh lrk mÍlaIKhls' 
 ^3& tla idOlhla úp,kh lrk mÍlaIKhls' 
 ^4& idOl md,khla fkdlr lrk mÍlaIKhls' 
 ^5& jrlg tla idOlhla md,kh lrk mÍlaIKhls' 

6' iajNdúl úoHd yd iudc úoHd hk ,laIK folu olakg ,efnk úoHdjls' 
 ^1& fN!;sl úoHdj  ^2& Ôj úoHdj   ^3& udkj úoHdj  
 ^4& ridhk úoHdj  ^5& iudc úoHdj 

7' w¾:h w;ska fkd.e,fmk m%ia;=;h l=ula o@ 
 ^1& <uhd nqoaêu;ah'   ^2& lsisu <ufhl= nqoaêu;a fkdjkafka fkdfõ'        
 ^3& ish¿ <uhs nqoaêu;ah  ^4& tla wfhl= yer wka ish¿ <uhs nqoaêu;a h' 
 ^5& lsishï <uhl= isào@ Tyq nqoaêu;a h' 

8' iuyr <uhs olaI ke; hkafkys mria:dmkh jkqfha" 
 ^1& iuyr <uhska wolaIh  ^2& iuyr wolaI wh <uhs fkdfõ' 
 ^3& iuyr wolaI wh <uhska h  ^4& iuyr olaI wh <uhs fõ' 
 ^5& iuyr wolaIhska <uhs fkdjkafka h' 

9'    O  m%ia;=;h wi;H jkúg Bg wkqrEm A, E, I  m%ia;=;hkaf.a i;H;d we.hqï jkafka" 
 ^1& i;Hhs" wi;Hhs" i;Hhs'  ^2& wi;Hhs" i;Hhs" i;Hhs' 
 ^3& wi;Hhs" wi;Hhs" i;Hhs  ^4& i;Hhs" wúksYaÑ;hs" i;Hhs'    
 ^5& wúksYaÑ;hs" i;Hhs" wúksYaÑ;hs' 

10' fndhs,a iy pd,aia f.a kshufhka jHdLHdkh lrkq ,nkafka"    
 ^1& mrudKqljdohhs   ^2& .=re;ajdl¾IKjdohhs' 
 ^3& pd,ljdohhs   ^4& idfmalaI;djdohhs 
 ^5& mßkdujdohhs' 

11' jHq;amkak l%ufhaoS Wml,amk fhdod .kafka" 
 ^1& iDcq l%ufha muKs  ^2& jl% l%ufha muKs'  ^3& wiïNdjH l%ufha muKs 
 ^4& iDcq yd jl% l%u j,h' ^5& jl% yd wiïNdjH l%u j,h' 

12' l:dúYajh ksrjfYaI lr olajkafka" 
 ^1& Y+kH j¾. u.sks   ^2& j¾. fþokh u.sks'  ^3& j¾. fï,h u.sks  
 ^4& j¾.hla yd tys wkqmQrlh u.sks'  ^5& j¾. wkqmQrlh u.sks' 

13' jdohla u.ska" 
 ^1& kshu muKla jHdLHdkh lrhs'   
 ^2& úfYaIlreKq muKla jHdLHdkh lrhs' 
 ^3& úfYaI lreKq yd kshu jHdLHdkh lrhs  
 ^4& jdo muKla jHdLdkh lrhs'    
 ^5& isoaê muKla jHdLHdkh lrhs'  

14' my; oelafjk tajdhska m%;HKsl mohla f,i .efkkafka"  

 ^1& l¿ - l¿ fkdjk   ^2& foaYSh  - úfoaYSh     ^3& iqÿ - iqÿ fkdjk 

 ^4& jxl - wjxl   ^5& iqÿ -l¿ 

15' Ydia;%{hdf.a yd Ys,amshdf.a l%ufõoh jkafka kj {dkh taldnoaO l< hq;=h hk woyi  
 bosßm;a lf<a"    
 ^1& .e,s,sfhda .e,s,s   ^2& m%ekaisia fílka  ^3& fldm¾kslia  
 ^4& fcdyekaia flma,¾   ^5& ¨ù mdiap¾ 
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16' ish¿ olaIhska ùrhka fj;s' tuksid ish¿ ùrhka olaIhska fj;s' hkak" 
 ^1& im%udK m%;sj¾;khls'    ^2& ksIam%udK mßj¾;khls' 
 ^3& ksIam%udK mria:dmkhls'    ^4& im%udK m%;sf,daukhls' 
 ^5& ksIam%udK m%;sj¾;H mßj¾;khls' 

17' my; oelafjk l=uk m%ia;=;fha modNsfèh muKla jHdma; ù we;a o@ 
 ^1& iuyr jjq,ka l¿ mdgh'    ^2& Y%S ,xldj iqkaorh' 
 ^3& iuyr m<;=re boS ke;'    ^4& lsisu rgla iqrlaIs; ke;' 
 ^5& ish¿ u,a ,iaiK h' 

18' ld,a fmdm¾f.a ;siSihg fkdwod, jkafka" 
 ^1& ksYaÑ; w¾:hla iys; úh hq;= h'  
 ^2& ixos.aO ixl,am j,ska f;dr úh hq;= h' 
 ^3& wdkqN+;sl mÍlaIK j,g Ndckh l< yels úh hq;= h' 
 ^4& WmkHdihla mQ¾j úh hq;= h' 
 ^5& wdkqN+;sl mÍlaIK uÕska wi;H l< yels úh hq;= h'  

19' my; A fldgig .e,fmk ms<s;=r B fldgiska f;dard .;aúg ksjeros ms<s;=r jkafka" 

                         𝐀                                               𝐁 

 1' iqiudo¾YS mokï jdoh     a − ks.dó wif;HlaIK jdoh 

 2' iïNdú;djhka wvq WmkHdi jvd     b − ks.dó if;HlaIK jdoh 
         úoHd;aulh 

 3' iïNú;djfhka jeä WmkHdi jvd    c − Woa.uk jdoh 
    úoHd;aulh' 

 4' úfYaI ksÍlaIK wjia:d ;=,ska      d − idfmalaI;djdoh  
    idudkHlrK lrd t<öu 

 ^1& d, a, b, c ^2& a, b, c, d  ^3& c, d, b, a ^4& b, a, d, c ^5& c, a, d, b 

20' úêl%ufhys wkdjelshla hkq" 
 ^1& i;H mÍlaIKhlska i;H jQ lreKq h' 
 ^2& wi;H WmkHdihlska i;H jQ lreKq h' 
 ^3& i;H WmkHdihlska .uH jk i;H lreKq h' 
 ^4& jdohlska .uH jk úfYaI lreKq h' 
 ^5& kshuhlska jHdLHdkh jk lreKq h' 

21' (P ∨ Q) ∴ ∼ (P ∧ ∼ Q) hk ;¾lfha ksjeros i;H;d rela igyk jkqfha" 
          ^1&                 ^2&   ^3&                   ^4&                   ^5& 
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22' úoHdfõ úêl%ufõofhys idfmalaIljdoS Ñka;lhska ms<s.kq ,nkafka" 
 ^1& úoHd;aul {dkh talc j¾Okhla iys;h' 
 ^2& úoHdfõ wkqhd;jdo ixiaÓ;slh' 
 ^3& ksÍlaIK NdIdj jdonß;h' 
 ^4& wkqhd; jdoj, mQ¾j jdoh wkqm%dma; jdohg W!kkhl< yelsh' 
 ^5& wkqhd; jdo w;r wix.; njla ke;' 

23' ∼ (∼ P ∧∼ Q) i`oyd .e,fmk ;¾l oajdrh l=ula o@ 
 ^1&       ^2&  
 
 
  
 ^3&      ^4& 
 
 
 ^5&  
 
 
24' —wp, jdhq ialkaOhl mSvkh ksh; úg mßudj WIaK;ajhg wkqf,dauj iudkqmd;sl fõ'˜ fuhska 

oelafjkafka" 
 ^1& pd,aia kshuh    ^2& wdxYsl mSvk kshuh 
 ^3& fndhs,a kshuh    ^4& yqlaia kshuh 
 ^5& ialkaO ixiaÓ;s kshuh 

25' ((P → Q) → (~𝑃 ∧ Q))  ∴ ∼ P hk ;¾lh ksIam%udK jkúg i;H;d we.hqï ms<Sfj, oelafjk ms<s;=r 

jkafka" 

 ^1& T T T T F T F F F F T   ^2& T F F T F T F F F F T 

 ^3& F F F T F T F F T T F   ^4& T F T F T F F T F F T 

 ^5& T T T T F F F F F T F 

26' my; i`oyka nQ,Sh m%ldYh ir,j oelaúh yels ;¾l oajdrh l=ula o@ 

 (A̅. B̅) + (A̅. B) + (B̅. A̅) + (A. B̅) 
 ^1&   ^2&     

 

  

 ^3&  ^4&  

 

  

 ^5&   

 

27' F ∶ a − fodvï f.ähls 

 G: a − meKsri fohls  hk ixlafIamK rgdjg wkqj —fodvï muKla meKsrih hkak wi;H fõ˜fuys 
ksjeros ixfla;lrKh jkqfha" 

 ^1& ⋁𝑥(F𝑥⋀G𝑥)  ^2& ⋀𝑥(F𝑥 → ~G𝑥)  ^3& ~⋁𝑥(F𝑥⋀~G𝑥)  

 ^4& ⋀𝑥(G𝑥 → F𝑥)  ^5& ~⋀𝑥(G𝑥 → F𝑥) 

 
P 

Q 

P 

Q 
 
 
 

A 

B 
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28' úoHdfõ l%shdoduh ms<sn`o f;dauia l+kaf.a u;fha m%Odk ixl,amh jkafka" 
 ^1& idudkH úoHdj   ^2& wkshuhka  ^3& w¾nqoh  
 ^4& iqiudo¾Ys mokï jdo  ^5& wkqhd; jdo 

29' (P ↔ Q) hkakg iudk iQ;%h jkafka" 

 ^1& ((~P → Q) ∧ (∼ Q → P))    ^2& ((P → Q) ∧ (Q → P)) 

 ^3& ((P ∨ Q) ∧∼ (P ∧ Q))     ^4& ((P ∧∼ Q) → (~Q ∧ P)) 

 ^5& ((P → ~Q) → (~P → Q)) 

30' —iqix.; wi;HlrK l%ufõod;aul jevms<sfj,˜ hkq l=ula o@ 
 ^1& iqiudo¾Ys mokï jdohls'    ^2& m¾fhaIK jevigyka l%uhhs' 
 ^3& wrdðl jdohhs'     ^4& mervhsuhls 
 ^5& wif;HlaIK jdohhs' 

31' WmkHdi iïnkaOfhka idjoH lreKla jkafka" 
 ^1& WmkHdihla ir, úh hq;=hs' 
 ^2& ixos.aO ixl,am j,ska f;drúh hq;=hs' 
 ^3& .eg`Mjlg id¾:l ms<s;=rla úh hq;=hs' 
 ^4& WmkHdi wi;H fkdúh hq;=hs' 
 ^5& id¾:l wkdjels .uHlr.; yelsúh hq;=hs' 

32' my; tajdhska l=ula m%fïhhla fõo@ 

 ^1& (P → Q)   ^2& (P ∧∼ P)  ^3& (P → Q). P. : ~Q  

 ^4& (Q → (P → Q))   ^5& (P → (P ∧ Q)) 

33' —wkaO˜ hk moh wh;ajkqfha" 
 ^1& m%;Hksl mo   ^2& idfmalaI mo   ^3& úixjdoS mo  
 ^4& iduQysl mo                       ^5& ffjl,HjdÖ mo 

34' WmkHdihla —id¾j;%sl˜ úh hq;=hs hk ,laIKh oelsh yels ms<s;=r jkafka" 
 ^1& mdi,a isiqkaf.ka yß wvlau ukaofmdaIKfhka fmf<a' 

 ^2& f.dùkaf.ka 90% la j.d md`M ù we;s whhs' 
 ^3& .=rejre iuyrla fiajhg lemfj;s' 
 ^4& hï hï úoHd{hska fidhd.ekSï lrhs' 
 ^5& ish`M .%yf,dal iQ¾hd jgd b,smaidldr ud¾.hl .uka .kS' 

35' my; i`oyka úoHdjka w;ßka p¾hd úoHdjla f,i .; yelafla" 
 ^1& wdpdr úoHdj   ^2& fi!kao¾h úoHdj  ^3& ufkda úoHdj  
 ^4& wmrdO úoHdj   ^5& Ôj úoHdj 

36' —wem,a fukau osjq,a rij;ah˜ hk m%ldYh j¾. ;¾l l%ufhka ixfla;j;a l<úg ksjeros ms<s;=r l=ulao@ 

 A − wem,a j¾.h        B − osjq,a j¾.h         C − rij;a j¾.h 

 ^1& (A ∪ B) ∩ C = ∅   ^2& (A ∩ B) ∩ C = ∅  

 ^3& A ∩ (B ∪ C) = ∅   ^4& (A ∪ B) ∪ C = ∅ 

 ^5& A ∪ (B ∩ C)′ = ∅ 

37' wmg osjd ? we;sjkafka wehs@ hk m%YAkhg ,efnk ms<s;=r l=uk wkaofï jHdLHdkhla o@ 
 ^1& ld¾h noaO jHdLHdk h'  ^2& idOH;duh jHdLHdk h' 
 ^3& fya;=uh jHdLHdk h'  ^4& iïNdú;duh jHdLHdk h' 
 ^5& hdka;%sl jHdLHdk h' 
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38' ixfla;uh jdlHla i`oyd fyda jdlH iuQyhla tlaj .;a úg i;H;d rel újD; fõkï th" 
 ^1& wix.; fõ'  ^2& ix.; fõ'   ^3& mqkrela;s fõ'  
 ^4& úixjdoSfõ'                         ^5& ;=,H fõ' 

39' jl% jHq;amkak l%ufha oS m%ix. idOkh fhdod.ekSfuka .uHjk lreK l=ula o@ 
 ^1& ;¾lh im%udK nj Tmamq fõ'    ^2& ;¾lh ksIam%udK nj Tmamq fõ' 
 ^3& ;¾lh wjhj Y=kH nj Tmamq fõ'    ^4& ks.ukh mqkrela;shla nj Tmamq fõ' 
 ^5& ksh;s mo iudk nj Tmamq fõ' 

40' hï WmkHdihla iDcqj if;HlaIKh l< fkdyels úg wkdjels Tiafia mÍlaId l< hq;=fõ' tu 
mÍlaIKh l=ula o@ 

 ^1& ksÍlaIKh   ^2& iïmÍlaIKh   ^3& jl% mÍlaIKh 
 ^4& ks¾Kh mÍlaIKh   ^5& bkaøsh m%;HlaI mÍlaIKh 

41' fydíia yjqia Ydl m;% fld< meye.ekafjkafka yß;m%o wvx.= neúka hk idudkHlrKh lrd t<öfïoS 
iydh lr.;af;a" 

 ^1& ks.dñ l%u   ^2& Woa.dñ l%u   ^3& .Ks; l%u  
 ^4& ñKqï l%u                         ^5& m¾fhaIK l%u 

 42' (~P ↔ ~Q) i`oyd ir, oajdrhla f,i .; yelafla" 
 ^1&      ^2&  
  
 
 ^3&     ^4&  

 
^5&  
 
 

43' AB =  ∅, 𝑥 ∉ A, AB  ≠  ∅ hk wjhj i`oyd fjka rEm igykla fhdod .ekSfïoS ksjeros rEmigyk 
jkafka" 

 ^1&    ^2&  ^3&  
 
 
 
 
 ^4&  ^5&  
 
 
 
 
44' iQ¾h.%yK we;sùu" pkaø.%yK we;sùu jeks úfYaI lreKq o" flma,¾f.a kshu o jHdLHdkh lrk 

WmkHdihla jkafka" 
 ^1& mrudKql jdoh    ^2& mDÓú flakaø jdoh 
 ^3& iQ¾h flakaø jdoh    ^4& .=re;ajdl¾IK jdoh 
 ^5& pd,l jdoh 
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Q Q 

P  
 
   

Q 

P  
 
   

Q 

P  
 
   

U 

 

A B 

 𝒙 

U 

 

A B 

 
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U 

 

A B 

 𝒙   

U 

 

A B 

    𝒙  

U 

 

A B 
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45' WmkHdilrKh hgf;a A yd B ;Sre ksjerosj .,md we;s ms<s;=r l=ula o@ 

  

 ^1& P Q R S ^2& Q P R S   ^3& R P Q S ^4& S R P Q ^5& S R Q P 

46' —b`oska iqn hi fuka fmfka kï hi iqnfuka fmfka˜ fuys ksjeros ixfla;lrKh jkqfha" 

 ^1& ((P → Q) ∧ (Q → P)) ^2& (P → Q)  ^3& ((P → Q) ∨ (Q → P)) 

 ^4& (P ∨ Q)  ^5& (P ∧ Q) 

47' kdia;s wia;s m%ldr Í;sh fhdod we;s idjoH ms<s;=r l=ula o@ 

 ^1& (∅ ∨ )

∅
∴ 

 ^2& (∅ ∨ )

∼ ∅
∴ 

  

 ^3& (∼ ∅ ∨ )

∅
∴ 

 ^4& (∼  ∨ ~∅)



∴ ~∅

 

 ^5& ( ∨ ~∅)

∅
∴ 

 

 

48' ld,a fmdm¾ bosßm;a lrk ;¾lfha ks.dó j,x.=;djh oelafjkafka" 

 ^1& (H → P) 

H
∴ P

 ^2& (P → Q) 

~P
∴ ~Q

  ^3& (H → P) 

~P
∴ ~H

  ^4& (P → Q) 

~Q
∴ P

 ^5& (H → P) 

~H
∴ ~P

 

49' hï mqoa.,fhl=g nfâ wudrejla yg.;a;dhehs is;uq' Tyq frday, fj; f.khkq ,enQ úg ffjoHjrhd 
Tyqf.a frda.fha fya;=j fiùug W;aidy orhs' fï i`oyd b;du fhda.H mÍlaIK l%uh l=ula o@ 

 ^1& ksÍlaIKh    ^2& iïmÍlaIKh 
 ^3& ks¾Kh mÍlaIKh    ^4& m%f;Hl mÍlaIKh 
 ^5& wka;rdjf,dalk l%uh 
 

50' 20 jk ishjfia uq,aNd.fha oS kej;;a wxY=jdoh l< t<shg wdfõh' ldf.a woyia fuhg n,mEfõo@ 
 ^1& .e,S,sfhdaf.a yd whsiela ksõgkaf.a woyia 
 ^2& uelaia ma,ekala yd we,anÜ whskaiaghskaf.a woyia 
 ^3& m%ekaisia fílka f.a woyia 
 ^4& f;dauia l+ka yd fmda,a mhrdnkaâ f.a woyia 
 ^5& yHqckaia yd mqflda,aÜ f.a woyia  
 
 

) ) ) 

 𝐀  𝐁 
1' maf,dðiagkajdoh neyer ù TlaislrK jdoh 

ms<s.ekSu 
P  Ñka;kuh mÍlaIK fhdod .ekSu 

2' D N A wKqfõ jHqyh fidhd .ekSu Q  .Ks;uh úYAf,aIK fhdod .ekSu 

3' ßla;hla ;=< iajdNdúlj m;s;jk jia;+kaf.a 
;ajrKh ksh;fõ .e,s,sfhda kshuh 

R  wdlD;s fhdod .ekSu 

4' merfnda,d kshuh f.dvke`.Su S  jdo ixfYdaOkh fyda nysIalrKh 
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wu;r lshùï ld,h m%Yak m;%h lshjd m%Yak f;dard .ekSug;a ms<s;=re ,sùfï oS m%uqL;ajh fok m%Yak 
ixúOdkh lr .ekSug;a fhdod.kak' 

Wmfoia ( 
  m<uqjk fldgfia m%Yakh wksjd¾h fõ' ta yer II yd III fldgiaj,ska tla fldgilska wju 

jYfhka m%Yak follaj;a f;dardf.k m%Yak mylg ms<s;=re imhkak' 
 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

I fldgi 

1' ¸' fidamdêl m%ia;=;hl ;d¾lsl w¾:h wh:d f,i jgyd .ekSfuka we;sjk wdNdi fol kï lrkak' 

 ¸¸' iDcqj ksÍlaIKh l< fkdyels DNA wkqj ms<sn| úoHd;aul wOHhkhkag uÕ fmkajQ úê l%uh 
l=ula o@ 

 ¸¸¸' f;dauia l+ka uqyql=rd .sh úoHdjla f,iska y÷kajkafka tlS úoHdfõ mj;sk l=uk ;;a;ajhla o@ 
 ¸¹' —n,m;% we;s whg muKla fuys we;=¿ úh yelsh˜ fuys im%udK m%;sf,dañ;h ,shd olajkak' 
 ¹' ks.dó moaO;shla wix.; jkafka ljr wjia:dj,o@ 

 ¹¸' F(X,Y) = X + Y fuu nQ,Sh ùcSh m%ldYkh .=Ks;hkaf.a tl;=jla f,i iïu; wdldrfhka ,shd 

olajkak' 
 ¹¸¸' úoHdfõ úêl%ufõofhys wkdjelshla hkqfjka woyia lrkafka l=ula o@ 
 ¹¸¸¸ f;dauia hx f.a osú isÿre mÍlaIKh u.ska wi;H lrk ,o jdoh l=ula o@ 
 ¸º' mÍlaIKhla mrudo¾YS f,i mj;ajkafka flfia o@ 
 º' —foudmshkag yd Ndrlrejkag muKla we;=¿ ùug wjir we;'˜ hk m%ia;=;fha wdLHd;h ,shd 

olajñka ixfla;lrKhg k.kak'  

ie<lsh hq;=hs(  
  fuu m%Yak m;%fhys ;d¾lsl ksh; yd l¾uhka i`oyd ixfla; Ndú; jkafka my; oelafjk wdldrhg 

muKs' ms<s;=re iemhSfï oS ta wkqj ixfla; Ndú; l< hq;=h' 
  m%ia;=; yd wdLHd; l,kfha oS" 
  ksfIaOkh : ~,  .uHh : →,  ixfhdaclh ∶ ∧,  úfhdaclh : ∨,  WNh .uH ( ↔     
        i¾jjdÖ m%udKSlD;h : ⋀ , wia;sjdÖ m%udKSlD;h : ⋁,  m%n, úfhdaclh (𝐕 

  j¾. ;¾l Ydia;%fha oS ( A, B hk j¾.hkaf.a fï,h( A ∪ B,  fþokh A ∩ B  fyda AB"  
  A j, wkqmQrlh A̅ , úYaj j¾.h U , Y=kH j¾.h ∅,   
  nQ,Sh úc .Ks;fha oS ( ftlHh +,  .=Ks;h ∙ ,  X  j, wkqmQrlh X̅ , w.hka 1 iy 0 
  ;¾l oajdr j,oS ( AND" OR" NOT" XOR oajdr ms<sj,ska A yd B wdodk i|yd ms<sfj,ska  
  A ∙ B,  A + B,  A̅,   A ⊕ B f,ih' 
  fjk;a ;d¾lsl ksh; fhdod fkd.kakd f,i wfmalaIlhskag Wmfoia fokq ,efí' 
  jHq;amkak lsÍfï oS m%fïhhka ^Wod( ã' fud¾.ka m%fïhh& iydh lr fkd.; hq;= h' m%fïhhka iydh 

lr .; yelafla wfmalaIlhd úiska tajd idOkh lrkq ,en we;akï muKls' 
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II fldgi 

2' ^w& m%ia;=; m%;sfhda.hg wkqj my; oelafjk wkqudk im%udK o@ ksIam%udK o@ hkak i|yka  
  lrkak'  
  ^¸& ish¨ fmd;a m%fhdackj;ah hkak i;H kï iuyr fmd;a m%fhdackj;ah hkak wi;H fõ' 
  ^¸¸& lsisu fmd;la m%fhdackj;a ke; hkak wi;H kï ish¨ fmd;a m%fhdackj;ah hkak ksYaph 

l< fkdyelsh' 
  ^¸¸¸& iuyr fmd;a m%fhdackj;a fõ kï iuyr fmd;a m%fhdackj;a fkdfõ hkak i;Hhs' 
  ^¸¹& iuyr fmd;a m%fhdackj;a fkdfõ kï iuyr fmd;a m%fhdackj;ah hkak i;Hh' 

                                                                                                   ^,l=Kq 01 × 4& 

 ^wd& A m%ia=;hl mßj¾;s;h A m%ia;=;hla fkdjkafka ukaoehs mßj¾;k Í;s wdY%fhka meyeos,s lrkak' 
        ^,l=Kq 04& 
 ^b& my; i|yka ;¾lj, im%udK$ ksIam%udK;dj ixjdlH Í;s yd fjkarEm uÕska ksYaph lrkak'  
  ksIam%udK ;¾lhl ì|S we;s Í;sh$ Í;Ska yd wNdih$wdNdi i|yka lrkak' 
   ^¸& isxÿ lshk wh muKla i;=áka isà' l=re,a,ka yefudau isxÿ lshk wh fkdfõ' tfyhska  
    yeu l=re,af,lau i;=áka ke;' 
  ^¸¸& .=rejre iudc fYdaOlhka h' .=rejre md,lhka h' tfyhska iuyr md,lhka iudc  

fYdaOlhka h'                                                                  ^,l=Kq 03 × 2& 
 ^B& ¨ma; ixjdlH ms<sn| ¨yq~q igykla ,shkak'                                      ^,l=Kq 02& 

3' ^w& Tfí ixlafIamK rgdj ,shd olajñka my; oelafjk ;¾lh ixfla;hg k.d tys im%udK;dj fyda 
ksIam%udK;dj i;H pl% jl% l%ufhka idOkh lrkak'  

   ^¸& jika;s ks<shla kï túg weh ,iaiK jk w;r iuka;s ks<shla kï túg weh o ,iaiK h' 
jika;s;a iuka;s;a ks<shka fkdfõ kï iuka;s ks<shls' tfyhska weh ,iaiKh' 

  ^¸¸& b|ska wiajekak irejkafka kï yd kï muKla" f.dúhka i;=gq fõ kï yd kï muKla 
wd¾Ólh irefõ' tfyhska wiajekak irefõ kï yd kï muKla wd¾Ólh ire fõ' 

    ^,l=Kq 04«2& 
 ^wd& Tfí ixlafIamK rgdj ,shd olajñka my; oelafjk ;¾l ixfla;lrKh lr tajd im%udK nj  
  fyda ksIam%udK nj i;H;d rela l%ufhka ks.ukh lrkak'  
  ^¸& ,S,hs lu,hs fofokdu iïNdIKhg hkafkda h' b|ska ,S,d hkafka kï túg w;=, 

fkdhkafka kïñi isßud o hkafkah' w;=, hkafka lu,d hf;d;a h' lu,d hkafka isßud 
hf;d;a h' tfyhska isßud iïNdIKhg hhs' 

  ^¸¸& ld<.=Kh hym;a fõ kï wiajekak irefõ hk Wml,amkh u; wiajekak irefõ kï 
f.dùka i;=gg m;a fõ' tfyhska ld<.=Kh hym;a fõ kï f.dùka i;=gg m;a fõ' 

    ^,l=Kq 04 × 2& 

4' ^w& Tfí ixlafIamK rgdj ,shd olajñka my; i|yka ;¾l ixflalrKh lr tajd im%uDK nj 
jHq;amkak l%ufhka fmkajd fokak' 

  ^¸& tlaflda .sKsl+r f;;aj mj;S kï .sKs weúf,kafka ke; ke;akï .sKsfmÜáh f;;aj mj;S 
kï .sKs weúf,kafka ke;' .sKs weú,S we;' tfyhska .sKsl+r iy .sKs fmÜáh hk folu 
f;;aj mej;sh fkdyel' 

  ^¸¸& maf,afgda weßiafgdag,af.a .=rejrhd ù kï fyda fidl%àia maf,afgdaf.a .=rejrhd ù kï túg  
   maf,afgda äfudl%áia f.a .=rejrhdh' maf,afgda äfudl%áia f.a .=rejrhd fkdfõ' tfyhska  
   maf,afgda weßiafgdag,af.a .=rejrhdj;a fidl%àia maf,afgda f.a .=rejrhdj;a fkdfõ'  

                                                  ^,l=Kq 04 × 2& 
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 ^wd& my; oelafjk m%fïhhka jHq;amkak l%ufhka idOkh lrkak' 

  ^¸& (P → Q) ∨ (Q → R) 

  ^¸¸& (P → Q) → ((R ∨ P) → (R ∨ Q))                                            ^,l=Kq 04 × 2& 
 

5' ^w& my; i|yka ixfla;uh m%ldYfha kHIaÀh úfhdaclh f,i;a tys fomi ixfhdacl yd ksfYaOkh 
hk ksh;Ska iys; m%ldYkhla f,i mßj¾;kh lr ;¾l oajdr ixhq;hla ks¾udKh lrkak' 

  ((∼ P →  ~Q) → (Q →  ~R))                                              ^,l=Kq 04&  
 ^wd& ^¸& ldfkda is;shu Wmfhda.S lrf.k 

   F = ABC ̅ + A B̅C̅ + A̅B̅C̅ + A̅BC̅  fuu nQ,shdkq m%ldYh ir, lr ,shkak' ^,l=Kq 02& 
  ^¸¸& by; oS we;s m%ldYh nQ,Sh ùc .Ks; Í;Ska Wmfhda.S lrf.k ir, fldg ^¸& fldgfiys 

,efnk W;a;rh wdfõlaIK lrkak' ^msßlaikak'&                            ^,l=Kq 04& 
 ^b&  
 
 
 
 
 
 

 ^¸& ldfkda is;shfuys 1 ,l=Kq lr we;s fldgqj,g wod, .=Ks;hkaf.a tl;=j ,shd olajkak'  
  ^,l=Kq 03& 
 ^¸¸&  ^b& ys ^¸& ms<s;=rg wod, ;¾l oajdr ixhqla;h w|skak'                            ^,l=Kq 03& 

6' ^w& my; i|yka ixfla;uh iQ;% iqksIamkak o@ fkdfõo @ hkak wdLHd; l,khg wkqj úhrK rella  
  (Grmatical tree) olajkak'  
  ^¸&    ⋀𝑥 (F𝑥 → G𝑥) ^¸¸& ⋀𝑥 ∼ F𝑥  

 ^¸¸¸&   ∼ ⋁𝑥 ∼ F𝑥 ^¸¹&   ⋀𝑥 ((F𝑥 ∧ G𝑥) → ~H𝑥) ^,l=Kq 02  × 4& 
 

 ^wd& Tfí ixlafIamK rgdj ,shd olajñka my; oelafjk jdlH wdLHd; l,khg wkqj ixfla; lrkak' 
 ^¸& fndre lshk idlaIslrejka wmd.; fõ' 

  ^¸¸& weßiafgdag,a od¾YKslfhls'       

 ^,l=Kq 02 × 2& 
 ^b& my; i|yka ;¾lh ixfla;j;a lr tajd im%udK nj jHq;amkak l%ufhka olajkak' 
  iuyr ia;%Ska wyxldr kï túg yefudau ,iaiKhs' ks¾u,d ,iaiK ke;' tfyhska lsisu ia;%shla  
  wyxldr ke;'                                                                       ^,l=Kq 04& 

III fldgi 

7' ^w& úoHd yd kZ úoHd w;r m%fNaoh ld¾,a fmdm¾f.a úoHdjka fjkalr .ekSfï Í;sh weiqßka olajkak' 
                                                                                                   ^,l=Kq 06& 
 ^wd& ^¸&  ÿrolakh    
  ^¸¸&  wkqolakh hk tajdfha ld¾hNdrh meyeos,s fldg kùk úoHdfõ j¾Okhg tu WmlrK 

Woõ jQ wkaou ms<sn|j úoHd b;sydifhka ksoiqka f.kyer olajkak' ^,l=Kq 10& 

8' ^w& Tnf.a tla tla ms<s;=rla kso¾Ykh lsÍug ksõgkaf.a .=re;ajdl¾IKjdoh fhdod .ksñka  úoHd;aul 
jdohl my; oelafjk ,laIK meyeos,s lrkak'  

  ^¸& ksÍlaIs; úfYaI m%m[aphka meyeos,s lrhs' 
  ^¸¸& wdkqN+;sl kshu meyeos,s lrhs' 

  ^¸¸¸& kj m%m[aphka .ek wkdjels fohs'                                               ^,l=Kq 04 × 3& 
 ^wd& —úoHd;aul jHdLHdkh hkq kqmqreÿ foa iqmqreÿ foag W!kkh lsÍu fkdfõ'˜ myokak' 
    ^,l=Kq 04& 

 A 
B 0 1 

0 

1 

1 

1 

1 
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9' ^w& —úoHd;aul WmkHdihla yels;dla ir, tlla úh hq;=h'˜ fuys we;=,;a ir,nj  keu;s ixl,amh 
ksoiqka weiqßka meyeos,s lrkak'                                          ^,l=Kq 02& 

 ^wd& fN!;sl ixisoaêhla jHdLHdkh jk wkaou wdjrK kshu wdlD;sh weiqßka myokak'  
    ^,l=Kq 06& 
 ^b& úoHdfõ úêl%uh ;=< fhdod .kakd W!kkh hk ixl,amh ;=<ska l=ula woyia fõo@  
    ^,l=Kq 06& 

10' ^w& bïß ,lfgdia" fmdm¾f.a wi;HlrK kHdfha olsk wvqmdvqlï ms<sn| wjOdkh fhduqlrñka Bg 
úl,amhla f,i fhdackd lrk úoHd;aul m¾fhaIK jev ms<sfjf,ys jHqy moaO;s ixl,amh 
meyeos,s lrkak'                                                                    ^,l=Kq 10& 

 ^wd& f;dauia l+kaf.a iqiudo¾YS mokïjdoh (Paradigim) idudkH jsoHd wjêh (Normal science) 
  hk ixl,amj, ,laIK ksoiqka foñka meyeos,s lrkak'                      ^,l=Kq 06& 

11' ^w& ^¸& fN!;sl úoHd lafIa;%fha wdf,dalh ms<sn| f.dvkeÕ= wkqhd; mokï jdo fol fudkjd o@ 
  ^¸¸& f;dauia hx iy *Qflda,aÜf.a mÍlaIK tlS jdo folg flf;la mlaI yd úmlaI ùo@ 
  ^¸¸¸& uelaiafj,a wdf,dalh flfia y÷kd .;af;a o@                            ^,l=Kq 03 « 3& 
 ^wd& my; oelafjk ud;Dld folla ms<sn| ¨yq~q igyka imhkak' 
  ^¸& ksÍlaIKh 
  ^¸¸& iïmÍlaIKh 

  ^¸¸¸& md,s; lKavdhï mÍlaIKh                                                   ^,l=Kq 03
1

2
 × 2) 

 
                                                  
 
 

) ) ) 
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ms<s;=re m;%h  
 
^1&   ^2&   ^3&   ^4&   ^5&  
^6&   ^7&   ^8&   ^9&   ^10&  
^11&   ^12&   ^13&   ^14&   ^15&  
^16&   ^17&   ^18&   ^19&   ^20&  
^21&   ^22&   ^23&   ^24&   ^25&  
^26&   ^27&   ^28&   ^29&   ^30&  

^31&   ^32&   ^33&   ^34&   ^35&  
^36&   ^37&   ^38&   ^39&   ^40&  
^41&   ^42&   ^43&   ^44&   ^45&  
^46&   ^47&   ^48&   ^49&   ^50&  

 
 
 

I fldgi 

1' ¸' ^1& wmrdx. wdNdih  
  ^2& ksfYaê; mQ¾jdx.dNdih 
 ¸¸' wdlD;slrKh 
 ¸¸¸' idl,H jdoh$ iqiudo¾YS mokïjdoh$ úoHd lafIa;%h$ iqm¾hdma;jdoh 
 ¸¹' fuys we;=¿úh fkdyels iuyrla n,m;% we;s wh fkdfõ' 
 ¹' ks.dó moaO;shla wix.; jkafka moaO;sh ;=, iQ;% .;l< lsishï jdlH folla fkd.e,mS mj;sk 

úghs' 

 ¹¸' F = XY + XY̅ + X̅Y 
 ¹¸¸' WmkHdihla i;Hjkúg i;Hjk lreKls'$WmkHdihlska ;d¾lslj .uHjk lreKls'  
 ¹¸¸¸' wxY=jdoh 
 ¸º' jrlg tla úp,Hhla muKla úp,kh lsÍu 

 º' F ∶ a fouõmsfhls¡    

                     G ∶ a Ndrlrefjls'  

                     H ∶ a we;=¿ùug wjir we;af;ls' 

  ⋀𝑥 (H𝑥 → (F𝑥 ∨ G𝑥))                                                                  ^,l=Kq 2«10& 
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II fldgi 

2' ^w& ^¸& ksIam%udKfõ  ^¸¸&  im%udK fõ           ^¸¸¸&  ksIam%udK fõ      ^¸¹&  ksIam%udK fõ 
                  ^,l=Kq 1«4& 
 ^wd& mßj¾;kfhaoS isÿjkafka fok ,o m%ia;=;fha jdpH jdpl udrelr .=Kfhka iudk m%ia;=;hla 

ks.ukh f,i ,nd .ekSuhs' mßj¾;kfha Í;s ;=kls' 
  1' fok ,o m%ia;=;fha jdpH jdpl yqjudre l< hq;=h' 
  2' fok ,o m%ia;=;hg wkqñ; m%ia;=;h .=Kfhka iudk úh hq;=h' 
  3' fok ,o m%ia;=;fha wjHdma; mo wkqñ;s m%ia;=;fha jHdma; fkdl< hq;=h'  
  Wod ( ish¨ u,a mr fõ 
   mrjk ish,a, u,a fõ'  
  fuysoS wjHdma; mo jHdma; fkdl< hq;=h hk Í;sh W,a,x>kh ù we;' th j,lajd .ekSug kï 

𝐴 m%ia;=;fha mßj¾;kh f,i 𝐼 m%ia;=;hla ,nd.; hq;=h'  
   mrjk iuyrla u,a fú' fuh iSudlD; mßj¾;kh f,i o ye|skafõ'          ^,l=Kq 4& 
  

 ^b& ^¸& 
P M A
S M O
S P O

        im%udKfõ' 

 

  ^¸¸& 
M P A
M S A
S P I

        im%udKhs                                                       ^,l=Kq 3«2& 

 ^B& ¨ma; ixjdlH hkq wx. m%ia;=;hla f,dma fldg ixlaIsma;j f.dvkÕk ixjdlH fõ' fïjdfha  
  m%fíO ;=kls'  
  1' m%d:ñl j¾.h     2' oaú;Sh j¾.h        3' ;D;Sh j¾.h 
   
  m%:u .Kfha ¨ma; ixjdlH 
   ks.uk m%ia;=;fha jdpH jk moh fok ,o wjhj ;=< mj;sk ¨ma; ixjdlH fõ' f,dma ù 

we;af;a idOH wjhjhhs'  
  Wod ( weßiafgdag,a m%{djka;h' ulaksidoh;a weßiafgdag,a od¾YKslfhl= jk ksidh'  
  oaú;Sh .Kfha ¨ma; ixjdlH 
   ks.uk m%ia;=;fha jdplh jk moh fok ,o wjhj ;=< mj;sk ¨ma; ixjdlH fõ' f,dma ù 

we;af;a mlaI wjhjhhs' 
  Wod ( weßiafgdag,a m%{djka;fhls ulaksido h;a ish¨ od¾YKslhka m%{djka; neúks' 
  ;D;Sh .Kfha ¨ma; ixjdlH 
   ks.uk m%ia;=;h f,dma ù we;s ixjdlH ;D;Sh .Kfha ¨ma; ixjdlHhs'  
  Wod ( ish¨ od¾Ykslhka m%{djka; jk w;r weßiafgdag,a od¾YKslfhls'             ^,l=Kq 2& 

^3& ^w& ^¸& ixlafIamK rgdj  

   P: jika;s ks<shls  Q: jika;s ,iaiKhs     R ∶   Ysjka;s ks<shls 

   S:  Ysjka;s ,iaiKhs  T: iuka;s ks<shls     U ∶  iuka;s ,iaiKhs 
   ixfla;lrKh  

   ((P → Q) ∧ (R → S)). (∼ (P ∧ R) → T) ∴ U 

   (((P → Q) ∧ (R → S)) ∧ (∼ (P ∧ R) → T))  → U 

           T  T  T   T   T  T  T    T   F   T  T  T   T  F      F   F 
                                                                                              ;¾lh ksIam%udKhs' 

     T ∶ F f,i Wml,amkh lrk,oS' 
  ^¸¸&  ixlafIamK rgdj 

    P ∶ wiajekak irefõ'     Q ∶ f.dúhka i;=gq fõ' R ∶ wd¾Ólh irefõ' 

+ − 
− + 

− + 

+ − 

+ − 

− − 



fuu m%Yak m;% ish¨u fi!LHdrCIs; l%ufõo wkq.ukh lrñka fi!LH wud;HdxYfha ks¾foaY wkqj uqøKh" melÜ lsÍu yd fnodyeÍu isÿlr we;' 
3 

 

    ixfla;lrKh 

    (P ↔ (Q ↔ R)) ∴ (P ↔ R) 

    (P ↔ (Q ↔ R)) → (P ↔ R) 

      T  T    T  T   T     F    T  F
×

  T 

                                          ;¾lh im%udK fõ' 
    ksjeros ixlafIamK rgdj iys; ixfla;lrKh - ,l=Kq 2 ne.ska 
    idOkhg     - ,l=Kq 2 ne.ska 
 ^wd& ^¸& ixlafIamK rgdj 

   P ∶ ,S,d iïNdIKhg hhs' 

   Q ∶ lu,d iïNdIKhg hhs' 

   R ∶ w;=, iïNdIKhg hhs' 

   S ∶ isßud iïNdIKhg hhs' 

   (P ∧ Q). (P → (~R ∨ S)). (Q → R). (S → Q) ∴ S 

   
   
 
 
 
 
 
 
 
 
                                                                     ;¾lh im%udK fõ' 
        ksjerosj idOkh lr we;s ms<s;=re j,g  
        ,l=Kq fokak' 
 
  ^¸¸& ixlafIamK rgdj 

   P ∶ ld,.=Kh hym;a fõ' 

   Q ∶ wiajekak irefõ' 

   R ∶ f.dùka i;=gg m;afõ' 

   ((P → Q) → (Q → R))  ∴ (P → R) 

    
 
 
 
 
 
 
                                                                                  ;¾lh im%udKhs' 
 
    
   ksjeros ixlafIamK rgdj iys; ixfla;lrKh - ,l=Kq 2 ne.ska  
   idOkhg                                          - ,l=Kq 2 ne.ska 
 
 
 

(P ∧ Q)     —  

(P → (~R ∨ S))   —  

(Q → R)  —  

(S → Q) 

~S 

P 

Q 

 
~P

×
 

 

(~R ∨ S) 
 

~R 
 

S
×

 

 ~Q
×

 

 

R
×

 

((P → Q) → (Q → R))     —  

~(P → R)    —  

P 

~R  

 
~(P → Q) 

P 
~Q 

(Q → R) 

 
~Q  R

×
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^4& ^¸& ixlafIamK rgdj 

  P ∶ .sksl+r f;;aj mj;shs' 

  Q ∶ .sksl+r weúf,hs' 

  R ∶ .sksfmÜáh f;;aj mj;shs' 

  ((P → ~Q) ∨ (R → ~Q)). Q ∴ ~(P ∧ R) 

  ((P → ~Q) ∨ (R → ~Q)). Q ∴ ~(P ∧ R) 

  1' olajkak'    ∼ (P ∧ R) 

  2' (P ∧ R)    ^jl%' jHq' W'& 

  3' P    

  4' R 

  5' ((P → ~Q) ∨ (R → ~Q)) ^wj 1& 

  6' Q     ^wj 2& 

  7' olajkak' (P → ~Q)   

  8' ∼ (P → ~Q)    ^jl%' jHq' W'& 

  9' (R → ~Q)    ^5" 8 kd' w' m%' Í'& 

  10' ~Q     ^4" 9 w' m%' Í& 

  11' Q     ^6 mqk¾& 

  12' ~Q     ^3" 7 w' m%' Í& 

  13' Q     ^6 mqk¾& 
  
 ^¸¸&   
  ixlafIamK rgdj  

  P ∶  maf,afgda weßiafgdag,af.a .=rejrhdh' 

  Q ∶  fidl%àia maf,afgdaf.a .=rejrhdh' 

             R ∶  maf,afgda äfudl%áiaf.a .=rejrhdh' 

  ((P ∨ Q) → R). ~R   ∴ (~P ∧ ∼ Q) 
 

  1' olajkak       (∼ P ∧ ∼ Q) 

  2' ∼ (∼ P ∧ ∼ Q)       ^j' jHq' Wm'& 

  3' ((P ∨ Q) → R)  ^wj( 1& 

  4' ~R                     ^wj(2& 

  5' ~(P ∨ Q)              ^3"4 kd' m%¡ ß¡& 

  6' olajkak                ∼ P 

  7' P                       ^j( jHq( Wm(& 

  8' (P ∨ Q)               ^7' wdl,k'& 

  9' ~(P ∨ Q)              ^5' mqk¾'& 

  10' olajkak   ∼ Q         

  11' Q                ^j' jHq' Wm'& 

  12' (P ∨ Q)                ^11' wdl,k' Í'& 

  13' R     ^3' 12' w' m%¡ Í¡& 

  14' ∼ R     ^4' mqk¾'& 

  15' (∼ P ∧ ∼ Q)          ^6" 10 wdnoaO& 
   ksjeros ixlafIamK rgdj iys; ixfla;lrKh - ,l=Kq 2 ne.ska  
   idOkhg                                          - ,l=Kq 2 ne.ska 

^2 ir,& 
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 ^wd& ¸'     ((P → Q) ∨ (Q → R)) 

  ¸¸' ((P → Q) → ((R ∨ P) → (R ∨ Q)) 
   ksjerosj idOkh lr we;s ms<s;=re j,g ,l=Kq fokak'                         ^,l=Kq 4 « 2& 

5' ^w& (∼ P →  ~Q) → ( Q →  ~R) 

  (~P ∧ Q) ∨∼ (Q ∧ R)              ^,l=Kq 02& 
    
     
                   ^,l=Kq 02& 
  
 
 ^wd& ^¸&   
 
 

                                                        C                                                 ^,l=Kq 02& 
 
 

  ^¸¸& F = ABC̅ + AB̅C̅ + A̅B̅C̅ +A̅BC̅ 

     = A. C̅ ( B + B̅) + A̅. C̅ (B̅ + B)       ^ú>gk kHdh& 

                     = A. C̅ ( 1) + A̅. C̅ (1)                  ^;foajNdù kshuh& 

                                   = A. C̅  +  A̅. C̅                           ^;;aiduH kshuh& 

     = C̅ (A + A̅)                            ^ú>gk kshuh& 

     = C̅ (1)                                 ^;foajNdù kshuh& 

     = C̅                                      ^;;aiduH kshuh&                        ^,l=Kq 04& 

^b& ^¸&  F =  A̅. B̅ + A.̅ B + A . B̅                                                               ^,l=Kq 03& 
  ^¸¸& 
 
 
  
 
 
                  ^,l=Kq 03& 
 

^6& ^w& ^¸&    ⋀𝑥 (F𝑥 → G𝑥)         ^5& 

                  (F𝑥 → G𝑥)          ^4& 

        

   
 
 
 
 
 
 
 
 
 
 
          ^,l=Kq 2 « 4& 

P 
Q 

R 

00  01  11  10  

0  

1  

A  
BC  

A B C  
1  1  

1  1  

A B C  

A B C  A B C  

(ii)      ⋀𝑥 ∼ 𝐹𝑥              (5) 

     ∼ 𝐹𝑥               (3) 

                      𝐹𝑥               (2) 

 

 
iqksIamkak iQ;%hls  

(iii)      ∼  ⋁𝑥 ∼ F𝑥              (3) 

               ⋁𝑥 ∼ F𝑥                (5) 

     ∼ F𝑥                     (3) 

                     F𝑥                     (2) 

iqksIamkak iQ;%hls  

A  B 

 F 

iqksIamkak iQ;%hls  
 

~𝐹𝑥 G𝑥 (2) (3) 

(iv)     ⋀𝑥 ((F𝑥 ∧ G𝑥) → ~H𝑥              (3) 

                ((F𝑥 ∧ G𝑥) → ~H𝑥               (4) 

 

 

 

 

 
                       iqksIamkak iQ;%hls  
 

(Fx ∧ G𝑥) ∼ H𝑥 ^4& 

F𝑥 G𝑥 ^2& ^3& H𝑥 ^2& 
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 ^wd& ^¸& ixlafIamK rgdj 

   P: a − fndre lshkafkls 

   G ∶ a − idlaIslrefjls 

   H ∶ a − wmd.; jkafkls 

   ⋀𝑥 ((F𝑥 ∧ G𝑥) → H𝑥) 

  ^¸¸& F: a − od¾Ykslfhls 

   A ∶ − weßiafgdag,a 

   FA                                                                                        ^,l=Kq 2«2& 
 ^b& ixlafIamK rgdj 

  F: a − ia;%shls 

  G: a − wyxldr wfhls 

  H: a − ,laIK wfhls 

  A ∶ ks¾u,d 

  ((⋁𝑥 (F𝑥 ∧ G𝑥) → ⋀𝑥H𝑥)) . ∼ HA ∴  ⋀𝑥 (F𝑥 →  ~G𝑥) 
  

  1' olajkak'  ⋀𝑥 (𝐹𝑥 → ~𝐺𝑥) 

  2' olajkak  (𝐹𝑥 →  ~𝐺𝑥) 

  3' 𝐹𝑥    ^w' jHq' Wm'& 

  4' (⋁𝑥 (F𝑥 ∧ G𝑥) → ⋀𝑥H𝑥)   ^wj'1& 

  5' ~𝐻𝐴    ^wj( 2& 

  6' olajkak   ~𝐺𝑥 

  7' 𝐺𝑥    ^jl%¡ jHq¡ Wm'& 

  8' (𝐹𝑥 ∧ 𝐺𝑥)        ^3"7 wdnoaO& 

  9' ⋁𝑥 (𝐹𝑥 ∧ 𝐺𝑥) ^8¡ w'id'& 

  10' ⋀𝑥𝐻𝑥       ^4"7 w' m%¡ Í¡& 

  11' 𝐻𝐴    ^10' i' wj'& 

  12' ~𝐻𝐴    ^6' mqk¾'& 
 
                 ixlafIamK rgdj iys; ixfla;lrKhg ,l=Kq 2 hs 
      ksjeros idOkhg                           ,l=Kq 2 hs' 

III fldgi 

7' ^w& wdkqN+;sl mÍlaIK j,sska wi;H l< yels {dkhhs' tfia wi;H l< fkdyels kï th úoHdjla fkdfõ' 
  ^1& tu u;h ixos.aO;djhkaf.ka yd wiaMqg;djhkaf.ka f;dr ksYaÑ; ixl,am j,ska hqla;ùu 
  ^2& wdkqN+;sl mÍlaIKhkag ,la l< yels ixl,am úh hq;=h' 
  ^3& m%;sm;a;shla jYfhka tlS mÍlaIK uÕska wi;H ùug bv we;s tlla úh hq;=h' 
                                                                                                                 ^,l=Kq 6& 
  ^wd& ÿrolakh 
   wE; w;S;fha lsishï jia;=jla weig jvd meyeos,sj úia;r iys;j úYd,lr fmkajk 

WmlrKhls' 17 jk ishji uq,oS ìysjQ ÿr olakh .e,s,sfhda w;ska j¾Okh úh' iQ¾h flakaøjdoh ia:dms; 
lsÍug m%n, idlaIsla jQfha .e,s,sfhda wdldY jia;= .ek l< fidhd .ekSïh' 

   17jk ishji ueo Nd.fhaoS ;j;a ;drld Ydia;%{hka th jvd;a ;shqKq WmlrKhla f,i j¾Okh 
l< w;r " Bg iQlaIu udmlhla o tla lf<ah' uq,a ld,Skj wdldY jia;= ksÍlaIKh i|yd fhdod.;a 
fuu WmlrKh miq ld,Skj tlS jia;+kaf.a msysàu uek .ekSug o WmldÍ úh' j¾Okh l< ÿr 
olakh ;=<ska .e,s,sfhda fikiqre .%yhdf.a wx folla f,i oel ;snqKq foa iQ¾hd jgd jQ j,,a,la nj 
miqld,Sk úoHd{fhda ;yjqre l<y' ldp Ndú;fhka mej;s ÿrolakj, ;snQ ÿ¾j,;djhka uÕ yßñka 
miqj wj;, oramKhla fhdod.;a ÿr olakh ks¾udKh jqks' ̂ mrdj¾;l ÿf¾laIh& kCI;% úoHdfõ fhdaO 
msïula mekSug th bjy,a úh' 1920 .Kka j,oS yí,a úYajh m%idrKh jknj ksÍlaIKh lf<ah' 

Q 

P  
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wcgdldY.; yí,a ÿf¾laIh jeks WmlrKhla ;=,ska wE; úYajfha fï jkúg;a bmfok fyda 
ñhhk ;drldjka oel n,d .ekSfï yelshdj olajd ñksidf.a oDIaÀ m:h mq̈ ,a lr we;' uyd 
msmqreïjdoh jeks l,ams;hkag mlaI lreKq f.dvkÕd .eksug o fuh odhl ù we;' 

 ^wd& wKqolakh 
   mshú weig fkdfmfkk ;rï laIqø jia;+ka ksÍlaIKh i|yd úYd, lr oelaùug ksmhQ 

WmlrKh wKqolakhhs' wekagka ,shqfjkafyda 17 jk ishji ueo Nd.fhaoS fuh iQlaIu jia;+kaa 
ksÍlaIKhg iu;ajk f,i f.dvkÕd laIqø cSùka ksÍlaIKh lr we;' tla w;lg ́ mmd;sl ckkjdoh 
h,s lr,shg taula o wKqolakh ksmoùu ksid isÿ úh' tfy;a mdiap¾ jekakjqkag ffcj ckkjdoS 
u;h ;yjqre lsÍug fukau laIqø cSùka ms<sn| ksÍlaIKhg tuÕska iydh ,enqKs'   

   ue,ams.s jekakjqka Ydlj, lf|ys we;s fl|s Tiafia YdL hqI m;%sld olajd f.khk nj 
wkdjrKh lf,a;a reêr ixirKh ms<sn| ydúf.a u;h iïmQ¾K lf,a;a wkaùlaIhla wOdrfhks' r;= 
reêrdkq y÷kd.ekSug;a oDIaá iakdhqj" osfõ ridxl=r wdoS bkaøsh /il mgl ksÍlaIKh lsÍug;a 
wkaùlaIh iydh úh'  

   wo jkúg ksmojd we;s bf,lafg%dak wkaùlaIh 𝐷𝑁𝐴 y÷kd .ekSug iy tuÕska m%fõKs úoHdfõ 
j¾Okhg o iydh úh'  

                 ^,l=Kq 5«2& 
8' ^w& ¸'  ksÍlaIs; úfYaI m%mxphla hkq bkaøsh m%;HlaIhg f.dapr jk úfYaI lreKl isoaêhls' 

tajd jdohlska .uH lsÍu meyeos,s lsÍuhs' jdoh  wkqj tajd jgyd .ekSug 
i<iajhs' .=re;ajdl¾IKjdoh fhdod .ksñka úoHd;aul jdohl ksÍlaIs; úfYaI m%mxPhla f,i 

   Wod ( Wv úislrk ,o .,la ìug jeàu" wcgdldIhlg hjk frdlÜgqjla i;=úh hq;= fõ.h" 
iQ¾h.%yK we;sùu 

  ¸¸' wdkqN+;sl kshu hkq m%;HlaIdkqidrfhka ,efnk o;a;" idudkHlrKfhka ,efnk kshuhs' 
tkï jdo j,ska tjeks kshu .uH lr.; yelsùu meyeos,s lsÍuhs'  

   Wod ( 1' ksoe,af,a m;s;jk jia;=jl ;ajrKh ksh;ùu ms<sn| .e,s,sfhda kshuh 

    2' 𝐹 = 𝐺 
𝑀1×𝑀2

𝑟2 hk .=re;ajdl¾IK iólrKh weiqßka flma,¾ f.a kshuhka 

meyeos,s l< yel'  
   ^1& iEu .%yfhlau iQ¾hd flakaø fldg.;a b,smaihdldr llaIhl .uka lrhs' 
   ^2& .%yfhl= iajlSh llaIfha iudk ld, m%dka;rh ;=< wdjrKh lrkq ,nk j¾.M,h 

iudkhs'  
   ^3& .%yfhl=f.a wdj¾:ld,fha j¾.h tu .%yhd;a iQ¾hd;a w;r uOH ÿfrys >khg wkqf,dauj 

iudkqmd; fõ'                         ^tla tla ,laIKhla  meyeos,s l< hq;=h& 
     
  ¸¸¸' fuf;la m%;HlaIhg yiq fkdjqKq fohla jdohg wkqj kHdhd;aulj ks.ukh lsÍu 

fkdfyd;a ,nd .ekSu l< yelsh' th kj m%mxphla ms<sn| wkdjelshls'  
    .=re;ajdl¾IKjdohg wkqj .Kkh l< hqf¾kiaf.a llaIh ksÍlaIs; llaIfhka wm.ukh 

ùu iïnkaOj fya;=j jHdLHdkh lsÍfïoS fuf;la y÷kd fkd.;a .%yfhl= ms<sn| wkdjels m, 
lrk ,oS' miqj th fkmapQka .%yhd nj m%;HlaIhg f.dapr lrkq ,eîh' 

                                                                                                         ^,l=Kq 4«3& 
 ^wd& úoHd;aul jHdLHdkhla uÕska flfrkafka —kqmqreÿ lreKla mqreÿ iqmqreÿ foag W!kkh lsÍu fkdfõ'˜ 

bka meyeos,s jkafka iqmqreÿ lreKla ^br mEhSu" úÿ,s flàu" i| wvq jeä ùu& fyda ta wjia:dfõ 
fkdmeyeos,s lreKla úh yelsh' úoHd;aul jHdLHdkh iqmqreÿ foa meyeos,s lsÍug fhdod .kakd woyia 
yd ixl,am fndfyda úg kqmqreÿ tajd fõ'  

  Wod ( jvosh ndosh we;sùu 
   mDÓúhg jia;+ka ksoe,af,a m;s;ùu 
   pkaøhdf.a p,s;h jeks iqmqreÿ oE —.=re;ajdl¾IKh˜ jeks ÿria: w¾: we;s kqmqreÿ ixl,amhla 

u.ska meyeos,s fõ'                                                                             ^,l=Kq 4& 
 
9' ^w& ir, nj hk ixl,amh úoHd{hd ú.%y lsÍfïoS WmkHdih iy Bg wod, lreKq .;aúg tajdfha ne≈÷kq 

nj " fyj;a iduQysl nj " wvq úp,H m%udKhlska jeä lreKq m%udKhla m,lrk iq¿ nj yd úoHdfõ 
kshuhka jeä .Kkla yd ieif|k nj hkakhs' 

  Wod ( .=re;ajdl¾IK jdoh                                                                   ^,l=Kq 4& 
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 ^wd& wdjrK kshu wdlD;sh ld¾,a fyïm,a úiska bosßm;a lrk ,oS'  

   𝐶1 " 𝐶2" 𝐶3'''''''''''''''''''''''''''''''''𝐶𝑘 

                                  𝐿1 " 𝐿2" 𝐿3'''''''''''''''''''''''''''''''''𝐿𝑟  

               ∴ 𝐸                                                                           ^,l=Kq 2& 
             fN!;sl ixisoaêhla meyeos,s lsÍug úoHd{hl=g fuu wdlD;sh fhdod .; yelsh' 
  Wod ( N+ ia:djr llaIhl r|jk mKsúv yqjudre pkaøsldjla ms<sn|j  

  úfYaI lreKq ( 

   𝐶1   - iudk ld,hla ùu 

                                  𝐶2   - mDÓúfha N%uK ld,dj¾;h 

                                  𝐶3   - mDÓúfha N%uK osidj 

                                  𝐶4   - mDÓúfha iaLkaOh 
  by; lS úfYaI lreKq yd nef|k fN!;sl kshuhka 

   𝐿1   - .=;ajdl¾IK kshuh 

                                  𝐿2   - jD; p,s;h ms<sn| kshuh                                                       ^,l=Kq 4& 

 ^b& W!kkh (  
   úoHdfõ fukau úêl%ufhaoS Wmfhda.Sjk ;j;a ixl,amhla jkafka W!kkhhs' fN!;sl úoHdfõ 

b;sydih foi n,kafkl=g fmkS hk tla fohla jkafka úoHd;aul jdo wkql%ufhka isÿjk úg " ta 
jdo j,g wod, lafIa;%fhys wkqm%dma;sl jdohg tys mQ¾j.dó jdoh ì|.; yels njhs' fuhska woyia 
jkafka mQ¾j.dó jdoh ;=< ;snqKq kshuhka wkqm%dma;sl jdofhka m%udKd;aul jYfhka wdikak 
uÜgug ,nd.; yels njhs' ta .Ks;uh .uHhla jYfhks' 

  Wod ( .=re;ajdl¾IKjdofhka .e,s,sfhda f.a kshuh ,nd.ekSu 
  fï wkaofï W!kkhka ms<sn|j ú.%y l< úêl%ujdosfhl= jkafka w¾kiaÜ fka.,a h'       ^,l=Kq 6& 

10' ^w&  bïß ,lfgdia fmdm¾f.a YsIHfhl= fukau i.hl=o úh' Tyq fmdm¾f.a wi;HlrK ;Sisih 
mokï lrf.k úoHd;aul {dkfha fjkiaùï ms<sn|j úoHd;aul m¾fhaIK jev igyk hkqfjka 
kHdhla f.dvkeÕSh' 

   tfy;a fmdm¾ wjOdkh fhduq lf<a ksYaÑ; .eg¨jla ms<sn| ;ks kHdhla ms<sn|jhs' 
kHdhka .Kkdjlska iukaú; mq¿,a kHh rduqjla .ek fmdm¾ wjOdkh fkdlrhs' fmdm¾f.a fuu 
l%ufõoh w;s ir, l%ufõohla nj ,lfgdia y÷kajhs'  

  ³ úoHd;aul jdohla jHqy moaO;shla f,i .ekSu ,lfgdiaf.a u;fha ,laIKhls' ta wkqj úoHd;aul 

m¾fhaIK jev igykl ;ouOH (𝐻𝑎𝑟𝑑 𝐶𝑜𝑟𝑒)flakaøSh yrhhs' th jev igyfka we;s uQ,sl 
kHdhhs' m¾fhaIlhd ;o uOHhg mgyeks jk th m%;slafIam lrjk iq¿ lghq;= lsisjla fkdl< 
hq;=h' th ;ykuls' tfia lrkafka kï Tyq tu jev igykska bj;aj hduls' jev igyfka ;o 
uOH fjkia l< fkdyelsh' hkak jev igyka úêl%ufha úêl%ñl Í;shls'     ^,(5& 

  ³ jev igyfka ;o uOH jgd th wdrlaId lrk l,dmhla (𝑃𝑟𝑜𝑡𝑒𝑐𝑡𝑖𝑣𝑒 𝑏𝑒𝑙𝑡) we;' iydhl WmkHdi" 
w;=re iïu;hka wdosfhka wdrlaIK l,dmh ieliS we;' úoHd{hd wi;HlrKhg fyda 
ixfYdaOkhg ,la lrkafka wdrlaIK l,dmfha lreKqh' oeäj mÍlaIKhlag uqyqK foñka wi;H 
fkdfyd;a m%;slafIamhkaf.ka fyda jev igyfka flakaøsh yrh wdrlaId lr .ekSu jev 
igyfka ,laIKhhs'                                                                      ^,( 10& 

 ^wd& f;dauia l+kaf.a iqiudo¾YS mokïjdoh 
    lsishï ft;sydisl wjêhl  úoHd{ m%cdj úiska fmdÿfõ ms<f.k we;s kHdh" m¾fhaIK .eg¨  
  yd úêl%u" úoHd;aul NdId" ñKqï o~q hkdosfhka iukaú; fmdÿ rduqjls'  
   weßiafgdag,shdkq iqiudo¾Yh" ksõfgdakshdkq iqiudo¾Yh" whskaiagkSh iqiudo¾Yh fujeks 

iqiudo¾YS mokïjdo f,i ie<fla'  
   úoHd{hska lrkafka tlS iqiudo¾YS mokïjdofha iSudjka yd th úiska ks¾udKh lrk ,o 

kHdhka uÕska u;=jk .eg¨ j,g úi|qï fiùuhs' th úoHd{hka w;r we;s m¾fhaIK iïuq;shls'  
   iqiudo¾YS mokïjdoh úoHd{ m%cdj m¾fhaIK we;=¿ Ydia;%Sh .ufkaoS wkq.ukh lrkakd jQ YS, 

m%;smodjls' wod, úIh lafIa;%hg flakaøSh jk m%Yak ^m%fya,sld& tajdg ms<s;=re f,i ie<lsh yels foa 
m%mxp i|yd oshyels jHdLHdk" ie<iqï l< hq;= m¾fhaIK hkdosh iqiudo¾YS mokïjdoh f,iska 
ks¾Kh lrkq ,nhs' iqiudo¾Yh úoHd{ m%cdj tlaù n, wêldßhla f,i m¾fhaIK lrñka kj 



fuu m%Yak m;% ish¨u fi!LHdrCIs; l%ufõo wkq.ukh lrñka fi!LH wud;HdxYfha ks¾foaY wkqj uqøKh" melÜ lsÍu yd fnodyeÍu isÿlr we;' 
9 

 

fidhd.ekSï Tiafia m%fya,sld úi|ñka iïuq;shla f,i ms<s.;a idl,Hjdohls' iqiudo¾YS mokïjdofha 
me;s folls' tlS úoHd lafIa;%fha kHdh yd úYajdihkag mokula oSu tlls' wfkl úoHd{hkaf.a 
m¾fhaIKhkag uÕfmkaùula lrk bÕs yd lreKq wÕjk mQ¾j wdo¾Yhls'  ^,l+Kq 3& 

  idudkH úoHd wjêh  
   úoHdj iajlSh b;sydifha oS¾> ld, mrdihla ;=< ksixif,a .,d hhs' l+ka olajk mßos tu oS¾> 

ksixi, ld, mrdihkays isÿ flfrk úoHdj idudkH úoHdj fõ' fï wjêfha úoHd{hska lrkqfha 
tjlg iïu; ù we;s iqiudo¾YS mokïjdoh ;yjqre lsÍu i|yd lghq;= lsÍu ñi fmdm¾ mjik 
wdldrhg tlS m%jdo wi;H lsÍug W;aidy lsÍula fkdfõ' ful, úoHd{ m%cdj idudkHfhka lrkafka 
wêm;s kHdh wdY%s;j tlS úoHd lafIa;%fha u;=jk m%fya,sld úi|Suhs'  ta uÕska iqiudo¾YS mokïjdoh 
j¾Ok rgdjlg f.k hhs' tfy;a mj;sk kHdh iuÕ fkdmEfyk $ m¾fhaIK mámdáhla wkq.ukh 
fkdlsÍu ksid fyda m¾fhaIK WmlrK yd ñKqï wdY%s; fodaI we;ehs is;d by; lS fkd.,mSï bj; 
oukq ,efí' fuu wjêfhaoS iqiudo¾Yh lsis u f,ilska m%Yak lsÍug fyda ielhg Ndckh fkdfõ'  

   tfy;a fuf,i m¾fhaIK yd Ydia;%Sh lghq;= isÿjk w;r ;=r iqiudo¾Yh u; mokïj flfrk 
mÍlaIK j,ska ,efnk wkdjels wid¾:l jk wjia:d iy wod, lafIa;%fha hï hï m%mxp 
iqiudo¾Yfhka meyeos,s lr.; fkdyels wjia:d l%ufhka j¾Okh fõ' fujeks wkshuhka j¾Okh 
ùu úoHd{hska w;r  m%n, lïmk we;s lsÍug iu;a fõ kï Tjqka tu iqiudo¾Yh ms<sn| ;nd we;s 
úYajdih m¿ÿ ùug mgka .kS'                                                                ^,l=Kq 3«2& 

11' ^w& ^¸& wxY= jdoh iy ;rx. jdoh 
  ^¸¸&  ³ f;dauia hx oaúisÿre mÍlaIKh ;=,ska ;rx.jdoh ms,s.ekSu;a wxY+jdoh neyer lsÍu;a  
     isÿúh' 
    ³ mQfld,aÜf.a mÍlaIKh ;=,ska o ;rx.jdoh ms,s.ekSu;a wxY+jdoh neyer lsÍu;a  
     isÿúh' 
  ^¸¸¸&  úoHq;a pqïNl ;rx. úfYaIhla f,ih'                                        ^,l=Kq 3«3& 
 ^wd& ^¸& ksÍlaIKh 
       idOl md,kfhka yd úp,H úp,kfhka f;drj lrk mÍlaIKh ksÍlaIKhhs' 

     Wod ( iQ¾h .%yK ksÍlaIKh lsÍu                                                ^,l=Kq 2& 
  ^¸¸& iïmÍlaIKh 
    m%mxphka flfrys n,mdk idOl md,kh yd úp,H úp,kh lrñka isÿ lrk mÍlaIKhs' 

     Wod ( hlv u, ne|Su iïnkaOfhka jd;fha yd f;;ukfha n,mEu mÍlaId lsÍu 
                     ^,l=Kq 2& 
  ^¸¸¸& md,s; lKavdhï mÍlaIKh 
    md;%hka iiïNdù f,i wju jYfhka fof.dvlgj;a fnod tla idOlhla yer wfkla ish¨u  
   idOl iu ;;a;ajfha ;ndf.k md,l lKavdhu yd md,s; lKavdhu w;r fjki wOHhkh flf¾' 

   Wod ( Æù mdiap¾ c,NS;sld frda.hg tkak; fidh.ekSu i|yd isÿl< mÍlaIKh 
                     ^,l=Kq 3& 
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