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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  

 

 

 
01' —wU yer wkalsisjla b|S ke;˜ hk m%ia;=;fha ;d¾lsl iajrEmh jkafka" 

 ^1& wU b|S we; ^2& b÷Kq foa muKla wU fõ ^3& b÷Kq ish,a, wU fõ 

 ^4& m<;=re iuyrla b|S we; ^5& fkdb÷Kq lsisjla wU fkdfõ 

02' uOH nysIalrK kshuhg ixfla;d;aul m%ldY l< yels jdlH jkafka"  

 ^1& (P ∧∼ P) ^2& (P → ~~P) ^3& (P ∨∼ P) 

 ^4& ∼ (P ∧∼ P) ^5& ∼ (P ∨∼ P) 

03' jl% f¾Lduh m¾hka;hka iys; ;, rEmj, j¾.M,h fiùu iy jl% mDIaGhkaf.a m¾hka; jQ jia;= j, 

mßudj fiùu i|yd jQ idOdrKslD; .Ks; l%ufõohla bosßm;a l< mqrd;k .Ks;{hd ñka ljqreka o@ 

 ^1&  mhs;.ria ^2&  wemf,da kshia ^3&  fâldÜ 

 ^4&  wdlsñäia ^5& ld¾,a .jqia 

04' mrudKq wxY=jl msysàu Wmßu ksjeros;djhlska ksÍCIKhg bf,lafg%dak wkaùCIfha újrfha m%udKh úYd, 

l< hq;= w;r wxY=fõ .uH;dj Wmßu ksjeros;djhlska uekSug kï wkaùCIfha újrh yels;rï l=vd l<hq;= 

fõ' fuysoS wxY=fõ msysàu yd .uH;dj tljr uekSu" 

 ^1& md,k mÍCIKhls ^2& Ñ;a; mÍCIKhls ^3& ks¾Kh mÍCIKhls 

 ^4& .Ks;uh iïmÍCIKhls ^5& mrudo¾Ys iïmÍCIKhls 

05' ld,a fmdm¾f.a ;siSih wkqj my; tajd w;ßka úoHdjla jkafka" 

 ^1& fcHd;sIh ^2& Y=oaO .Ks;h ^3& foaj O¾uh 

 ^4& m%ldY úoHdj ^5& l=,l jdoh 

 

ie<lsh hq;=hs ( 
 ● fuu m%YAk m;%fhka ;d¾lsl ksh; Ndú;d jkafka my; wdldrhghs' 

  ksfIaOkh( ∼ "  .uH( →" ixfhdaclh ∧ "   WNh .uH ⟷" úfhdaclh  ∨ 

  i¾jjdÑ m%udKslD;h ⋀" wia;sjdÖ m%udKslD;h ⋁ 
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06' isxy, fydaäfha iajr ud,dj hk moh" 

 ^1&  idudkH mohls ^2& taljdÖ mohls ^3& fmdÿ iduQysl mohls 

 ^4& úhqla; mohls ^5& úfYaI'd¾:fha iduQysl mohls 

07' ridhksl úma,jfhka  úia:dmkh jQ mokï jdoh jkqfha" 

 ^1& mDÓú flakaøjdoh hs' ^2& maf,daðiagka jdoh hs' ^3& TlaislrK jdoh hs' 

 ^4& ´mmd;sl ckk jdoh hs' ^5& iQ¾h flakaøjdoh hs' 

08' A m%ia;=;hl m%;Hkslh jkafka" Bg wkqrEm jk" 

 ^1& O m%ia;=;h hs ^2& O m%ia;=;h fyda I m%ia;=;h hs ^3& E m%ia;=;h hs 

 ^4& O m%ia;=;h iy I m%ia;=;h hs ^5& I m%ia;=;h muKs 
 

09' —kß lSmfofkla yQ lsh;s̃  hkafkys" 

 ^1& jdpH muKla jHdma;h'  

 ^2& jdplh muKla jHdma;h' 

 ^3& jdpH yd jdplh hk folu jHdma;h' 

 ^4& jdpH jdpl hk tllaj;a jHdma; ù ke; 

 ^5& jdplh muKla wjHdma;j we; 

10' mÍCIKhl wNHka;r j,x.=Ndjh wdrCId lsÍfï l%fudamdhls" 

 ^1& ksrEmH ksheoshla f;dard .ekSu  

 ^2&  kej; kej; mÍCIKh lsÍu 

 ^3& idOl md,kh lsÍu 

 ^4& WmlrK Ndú;h 

 ^5& .Ks;uh l%u Ndú;h 
 

11' fuu oajdr mßm:fha X u.ska oelafjk m%;sodkfha oaúuh 1 ùu i|yd P Q R hk wdodkhka .; yels w.hka 

ms<sfj,ska" 

 ^1& (0, 1, 0)  ^2& (0, 0, 1)  

 ^3& (1, 0, 1)  ^4& (0, 0, 0)   

 ^5& (1, 0, 0) 

12' fkmapQka .%yhd fidhd .kq ,enqfõ" 

 ^1& ú,shï y¾I,a  

 ^2& .e,S,sfhda .e,s,s yd flma,¾  

 ^3& we,anÜ whskaiaghska yd wd;¾ täkagka 

 ^4& wevïia iy f,dfõßh¾ 

 ^5& fhdfydka f.da,a iy ¨âú.a äfriaÜ 

13' m%ia;=; hq.,fhka tlla yd tlla muKla i;H fyda wi;H úh yels m%ia;=; m%;sfhda.h jkafka" 

 ^1& m%;Hksl m%;sfhda. h ^2& Wmm%;Hksl m%;sfhda. h ^3& úixjdoS m%;sfhda. h 

 ^4& WmdY%hk m%;sfhda. h ^5& m%;Hksl yd úixjdoS m%;sfhda.h 

14' ldis ;=kla tljr Wv oeófï iiïNdù mÍCIKfha ksheos wjldYfha kshos ;s;a fldmuK fõ o@ 

 ^1&  2  ^2& 4 ^3& 6 

 ^4& 8  ^5& 10 

 

P 

Q 

R 

X 
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15' úêl%uh ;=<g wrdðl;ajhla f.k taug W;aidy oerE úêl%ujdosfhls" 

 ^1&  ld¾,a fmdm¾ ^2& ld¾,a fyïm,a ^3& f;dauia l+ka 

 ^4& fmda,a *hrdnkaâ ^5& bïß ,lfgdia 

16' wdoS ld,Sk yd uOH;k hq.j, Ñka;k iïm%odh úma,jhlg Ndckh fldg kùk Ñka;k f,dalh ìys lf<a" 

 ^1& .e,S,sfhda .e,s,s ^2& m%ekaisia fílka ^3& ksl,ia fldm¾kslia 

 ^4& fcdyekaia flma,¾ ^5& whsfila ksõgka 

17' Yíoh uekSug fhdod .kakd ñkqï tallh jkafka" 

 ^1& cQ,a  ^2& fvisn,a ^3& weïmsh¾ 

 ^4& ksõgkh ^5& fjda,aÜ 

18' ixjdlH ;¾lhloS wh:d mlaI mo wdNdih we;s fkdùug kï tys ks.ukh 

 ^1& idudkH m%ia;=;hla úh hq;=hs' 

 ^2& úfYaI m%ia;=;hla úh hq;=hs' 

 ^3& m%;sfYaOk m%ia;=;hla úh hq;=hs' 

 ^4& idudkH m%ia;=;hla úh hq;=hs' 

 ^5& idudkH m%;scdk m%ia;=;hlau úh hq;=hs' 

19' m%mxphl wdrïNh" j¾Okh wdoS lreKq bosßm;a lrñka lrk ks¾jpkh" 

 ^1& úYaf,aIS ks¾jpkhhs' ^2& ks¾osIag ks¾jpkhhs' ^3& ú;;s ks¾jpkh 

 ^4& m¾hdh mo ks¾jpkh ^5& m%Njd;aul ks¾jpkh 

20' my; i|yka tajd w;r Y=oaO úoHdjla jkafka l=ulao@ 

 ^1& iakdhq fõoh ^2& ffi, úoHdj ^3& T!IO fõoh 

 ^4& m%;sYla;s fõoh ^5& jdhq.=K úoHdj 

21' m%ldYkd;aul jdlHhla" 

 ^1& i;H yd wi;H fõ ^2& ir, jdlHhls ^3& i;H fyda wi;H fõ 

 ^4& ixfla;uh jdlHhls ^5& m%udKslD; jdlHhls 

22' fndhs,a kshuh ksrEmkh lsÍug my; m%ia;dr w;ßka l=ula j,x.= o@ 

 𝐏 − mSvkh  𝐕 − mßudj 𝐓 − WIaK;ajh 

 ^1&   ^2&  ^3&  

 

 

 

 ^4&   ^5& 

 

 

 

23' im%udK ksrEmdêl ixjdlHhl" 

 ^1& wjhj folu m%;scdkk úh hq;=hs' 

 ^2& tla wjhjhlaj;a úfYaI m%ia;=;hla úh hq;=hs' 

 ^3& tla wjhjhlaj;a idudkH m%ia;=;hla úh hq;=hs' 

 ^4& tla wjhjhlaj;a m%;sfYaOk m%ia;=;hla úh hq;=hs' 

 ^5& wjhjh folu idudkH m%ia;=; úh hq;=hs' 

P 

V 

P 

V 

P 

T 
P 

T 

P 

T 
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24' m%;sj¾;H mria:dmkhg ,la l< úg kej; wdrïNl m%ia;=;hu ,efnk m%ia;=; hq.,h jkafka" 

 ^1& E iy O ^2& A iy E ^3& A iy I 

 ^4& A iy O ^5& E iy I 

25' —lsisu lïue,sfhla fmdfydi;a fkdfõ˜ hkafkka —lïue,s fkdjk iuyre fmdfydi;ah˜ hk wkqudkh" 

 ^1& im%udK mßj¾;khls'  

 ^2& im%udKm%;sj¾;H m%;sf,daukh hs'  

 ^3& im%udK m%;sf,daukhls' 

 ^4& im%udK mria:dmkhls'  

 ^5& im%udK m%;sj¾;H mria:dmkhls' 

26' fi,aishia WIaK;ajudkhl 55℃ igyka jQ WIAK;ajh *erkayhsÜ WIaK;ajudkhl igyka jkafka" 

 ^1& 131 ℉  ^2& 160 ℉ ^3& 210 ℉ 

 ^4& 90 ℉  ^5& 211 ℉ 

27' 
A ≠ ∅

B = ∅
  fuh ksjerosj fmkakqï lrk rEm igyk" 

  

 ^1&   ^2&  ^3& 

 

 

 

  

 ^4&   ^5& 

 

 

28' my; i|yka ¨ma; ixjdlH m%:ul" oaú;shsl" ;D;sl hk .Khkag wkqms<sfj,ska oela jQ úg" 

 A −  W.;=ka rg hk kuq;a nqoaêu;=ka rg yer fkdhhs' 

 B − fudavhska fndre lshhs' ulaksidoh;a mõ lrk wh fndre lshk neúks' 

 C − yxihska ,iaik jkafka yxihska iqÿmdg ksidh' 

 ^1& A, B, C  ^2& C, A, B ^3& A, C, B 

 ^4& C, B, A  ^5& B, A, C 

29' my; i|yka úoHd;aul kshuhka w;ßka iDcqj if;HCIKh l< fkdyels kshuh l=ula o@ 

 ^1& fndhs,a kshuh ^2& yqla kshuh ^3& wdlsñãia kshuh 

 ^4& ialkaO ixiaÓ;s kshuh ^5& ;ajrK kshuh 

30' WIaK;ajh uksk iïu; tallh jkafka" 

 ^1& fi,aishia ^2& *erkayhsÜ ^3& fl,aúka 

 ^4& lekafv,d ^5& weïmsh¾ 

31' P(A ∪ 𝐵) = P(A) + P(B) −  P(A ∩ B) fuys A yd B isoaê fol" 

 ^1& wfkHdakH jYfhka nysIaldrl fõ' 

 ^2& iajh;a; fõ' 

 ^3& mrdh;a; fõ' 

 ^4& wkqmQrl fõ' 

 ^5& nysIaldrl fkdfõ' 
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32' ((P ∧∼ Q) ∨ (Q ∧∼ P)) iQ;%fha we.hqu i;H jkafka" 

 ^1& P yd Q i;H jk úg muKs' 

 ^2& P yd Q wi;H jk úg muKs' 

 ^3& P wi;H yd Q i;H jk úg muKs' 

 ^4& P i;H yd Q wi;H jk úg muKs' 

 ^5& P yd Q tlsfklg úreoaO jk úg oS h' 

33' i;H;d rela l%ufha wkqñ;skag wkqj" 

 ∼ P 

 ∼ Q 

     R 

    Q 

    X 

 wkqM, f,iska ,nd we;s iQ;%h my; oelafjk tajdhska l=ula jkq weoao@ 

 ^1& (∼ (P ∧ Q) ∧∼ (R → ~Q)) ^2& (~(P ∨ Q) ∧∼ (R ∨ S)) ^3& ((P ∨ Q) → (R ∧ Q)) 

 ^4& (∼ (P ∨ Q) ∧ (∼ R → ~Q)) ^5& (~(P ∨ Q) ∧∼ (R → ~Q)) 

34' —b÷kq wU ish,a, meKsri fkdfõ˜ fuys F: a − b÷kq fohls"  G: a − wUhls" H: a − meKsri jkakls f,iska 

f.k ksjerosj ixfla; lr we;s wjia:dj l=ula o@ 

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

 ^4& ∼ ⋁𝑥((F𝑥 ∧ G𝑥) ∧ H𝑥) ^5& ∼ ⋀𝑥((F𝑥 → G𝑥) → H𝑥) 

35' Tfí ku l=ula o@ hk jdlH" 

 ^1& i;H h  ^2& wi;H h ^3& i;Hj;a wi;Hj;a fkdfõ 

 ^4& iuyrúg i;Hh" iuyrúg wi;H h ^5& i;H yd wi;H fõ 

36' mßKdujdoh ms<sn| iudk woyia tljr bosßm;a lf<a" 

 ^1& pd,aia vdúka yd ,eud¾la   ^2& fjd,ia yd ,hsfikaflda  

 ^3& ,eud¾la yd fjd,ia   ^4& pd,aia vdúka yd fjd,ia  

 ^5& ú,shï ydù yd pd,aia vdúka 

37' mßmQ¾K jdhq" mQ¾K m%;Hia: jia;=" >¾IKfhka f;dr ;,'''''''''''''' fujeks ixl,am 

 ^1& ksÍCIK jdlHhka   ^2& iDcq m%;HCIhka  

 ^3& kHdhd;aul mrudo¾Yhka   ^4& úoHd;aul ixl,am f,iska fkd.efka'  

 ^5& miqìï jQ jdohkays .uHhkah' 

38' ,xldfõ isiqka ms<sn| wOHhkhl oS fmr mdi,a wOHdmkh ,nk isiqka" m%d:ñl wOHdmkh ,nk isiqka" 

oaú;shsl wOHdmkh ,nk isiqka iy Wiia wOHdmkh ,nk isiqka hkqfjka j¾. lrñka lrk ñkqu wh;ajk 

mßudK j¾.h" 

 ^1& kdu mßudK h ^2& mámdá mßudKh ^3& wkqmd; mßudK h 

 ^4& m%dka;r mßudK h ^5& ñka tllaj;a fkdfõ 
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39' iDcq jHq;amkak l%uh hgf;a ;¾lhla idOkh lsÍfïoS" 

 ^1& wiïNdjH jHq;amkak l%uh o iydh lr .ekSug isÿfõ' 

 ^2& m%fïhl iydh fhdod .ekSug isÿfõ 

 ^3& wjhj yd wkqñ;s Í;s muKla m%udKj;a fõ' 

 ^4& jl% jHq;amkak l%uho fhdod .ekSug isÿfõ' 

 ^5& iydhl jHq;amkak fhdod .ekSu wksjd¾hfõ' 

 

40' 1" 2" 3" 4" 5 hkqfjka ldâm;a 5 la we;' fï ish,a, f.k tlsfkl fjkiaj ms<sfh, l< yels wdldr lSho@ 

 ^1& 20  ^2& 25 ^3& 50 

 ^4& 100  ^5& 120 

41' úoHdfõ m%udKd;aul úYaf,aIKfha uQ,sl l%shdldrlu jkqfha" 

 ^1& ñkquhs  ^2& ks¾jpkhhs ^3& j¾.SlrKhhs 

 ^4& .Kkhls ^5& ksÍCIKh 

42' ~(P → ~Q) i|yd .e,fmk ;¾l oajdrh jkafka" 

 ^1&   ^2&  ^3& 

 

  

 ^4&   ^5& 

 

43' wdLHd; l,kfha Í;skag wkqj my; i|yka ljr wjia:djla ksjeros fhÿula f,iska ie,fla o@ 

 ^1& 
~⋀𝑥F𝑥

∴~F𝑥
  ^2& 

(⋀𝑥F𝑥 → ⋀𝑥G𝑥)

∴(F𝑥 → G𝑥)
 ^3& 

⋀𝑥(F𝑥 ∧ G𝑦)

∴(F𝑦 ∧ G𝑦)
 

 ^4& 
⋁𝑥(F𝑥 ∧ G𝑦)

∴(F𝑦 ∧ G𝑦)
 ^5& 

(F𝑥 ∧ G𝑦)

∴⋁𝑥(F𝑥 ∧ G𝑥)
 

44' úlsrKYs,s uQ,øjHhl mrudKql kHIaáhla CIhùfï ld,h ms<sn|j we;s idudkHlrK yd jHdLHdkh" 

 ^1& i¾jjdÖ kshuhka h ^2& hdka;%sl kshuhka h ^3& .Ks;uh wNHqm.uhkah 

 ^4& fya;=uh jHdLHdkhka h ^5& iïNdú;d kshuhka h 

45' ixflaImud,d iïnkaOfhka idjoH lreKq ñka l=ula o@ 

 ^1& tla tla mQ¾j ixjdlHhl ks.ukh f,dma fldg f.dv ke.+ m%.dñ ;¾lKdj,shls' 

 ^2& f,dma jk ks.ukh wmr ixjdlHfha mCI wjhjh jkafka weßiafgdag,shdkq ixfCImud,dj ;=<oSh' 

 ^3& m<uq wjhj úfYaI m%ia;=;hla úh yelafla weßiafgdag,shdkq ixfCImud,dj ;=<oSh' 

 ^4& wjika wjhj ksfYaOk m%ia;=;hla úh yelafla weßiafgdag,shdkq ixfCImud,dj ;=<oSh' 

 ^5& f,dma jk ks.ukh wmr ixjdlHfha idOH wjhjh f,i msysgkafka weßiafgdag,shdkq ixfCImud,dj 

;=<oSh' 

46' my; oelafjk rEmsl wdlD;s w;ßka ksfYaê; mQ¾jdx. wdNdihg .efkkafka" 

 ^1&(P →∼ Q)
∼ P

∴ Q      ̅̅ ̅̅ ̅̅ ̅̅ ̅  

 ^2& (∼ P → Q
P

∴ Q      ̅̅ ̅̅ ̅̅ ̅̅ ̅  

) ^3& (~P →∼ Q
~P

∴ ~Q      ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅  

) 

  

 ^4& (P → Q)
~Q

∴ ~P      ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅  

 ^5& ( P → Q)
Q

∴  P      ̅̅ ̅̅ ̅̅ ̅̅ ̅  

 

P 

Q 

P P 

P 

Q Q 

P 

Q Q 
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47' ksYAp,j we;s jia;=jla p,s;ùug;a" p,s; jk jia;=jla tu p,s; iajNdjh fjkia lsÍug;a olajk m%;sfrdaOh 

y÷kajkafka" 

 ^1& .uH;dj ^2& m%fõ.h ^3& >¾IKh 

 ^4& wjiaÓ;sh ^5& .=re;ajdl¾IKh 

48' iuyr lmqgka l¨mdg fõ hkak i;H kï ish¨ lmqgka l¨mdgh hkak"  

 ^1& i;Hh  ^2& wi;Hh ^3& i;H fukau wi;Hh 

 ^4& wjYHfhkau i;Hh ^5& wúksYAÑ;h 

49' jdhq WIaK;ajudkh yd ne÷Kq úoHd;aul kshuh jkafka" 

 ^1& ´ï kshuh ^2& pd,aia kshuh ^3& wdlsñäia kshuh 

 ^4& yqla kshuh ^5& fndhs,a kshuh 

50' ÿn, úfhdaclh wi;H jkafka ljr wjia:djl o@ 

 ^1& mQ¾j úl,am i;H jQ úg  

 ^2& tla úl,amhlaj;a i;H jQ úgh' 

 ^3& wmr úl,amh muKla wi;H jQ úgh' 

 ^4& úl,am folu wi;H jQ úgh' 

 ^5& tla úl,amhlaj;a wi;H jQ úgh' 
 

46' ksrEmdêl ixjdlHhl" wh:d mCI mo wdNdih yg fkd.kafka tys ks.ukh" 

 ^1& i¾jjdÖ m%ia;=;hla jQ úghs' 

 ^2& m%;sfYaOk m%ia;=;hla jQ úghs' 

 ^3& i¾jjdÖ m%;scdkk m%ia;=;hla jQ úghs' 

 ^4& i¾jjdÖ m%;sfYaOk m%ia;=;hla jQ úghs' 

 ^5& i¾jjdÖ m%ia;=;hla fkdjQ úghs' 
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I fldgi 

^1& ish¨ rcorejkag Tgqkak ysñh 
 by; m%ia;=;h weiqßka ,nd we;s my; tla tla wkqudkhka ljr wdkhkhlg wh;a o@ hkak;a tajd im%udK 

o@ ksIam%udKo@ hkak;a i|yka lrkak' 
 ^w&' Tgqkak ysñ ish¨ fokd rcorejkah' 
 ^wd&' Tgqkak wysñ lsisfjla rcorefjla fkdfõ' 
 ^we&' rcorejka fkdjk lsisfjl=g Tgqkak ysñ fkdfõ' 
 ^b&' rcorejka fkdjkakkag Tgqkak wysñh' 
 ^B&' Tgqkak wysñ ish¨ fokd rcorejka fkdjkafka fõ' ^,l=Kq 02 ne.sks& 

^2& ^w& my; i|yka ixfla;uh ;¾lhkaf.ka  l=ula im%udKo@ l=ula ksIam%udKo@ i;H;d hkak rela igyka 
wdY%fhka olajkak@ 

  I ((P → Q) → R) . ~~(R → S) ∴ (P → (Q → S)) 

  II' (P → ~(Q → R)) . (Q ∧∼ R) .  ∼∼ (∼ Q → S) ∴ S ^,l=Kq 21

2
 ´2& 

 ^wd& my; i|yka ixfla;uh iQ;%hka ix.;o@ wix.;o@ hkak i;H;d rela igyka wdY%fhka olajkak@ 

  I' (P ∧ Q), (P → ~Q) 

  II' (~P → ~R), (~Q → ~R), ~P ^,l=Kq 21

2
 ´2& 

^3& I' iïm%odhsl úêl%u jdo idfmaCIljdoS úêl%uh uÕska neyer lr we;ao@ úuikak @  ^,l=Kq 05& 

 II  ld¾,a fmdm¾ ks.dó wi;HlrKhg fhduqùug n,mE lreKq fudkjdo@   ^,l=Kq 05& 

 

 

 

jeo.;a ( 
 ● I yd II fldgia foflka m%YAk 4 la ne.ska f;dardf.k m%YAk 8 lg muKla ms<s;=re imhkak' 
 ● fuu m%YAk m;%fhka ;d¾lsl ksh; Ndú;d jkafka my; wdldrhghs' 

  ksfIaOkh ∼   .uH →   WNh .uH ⟷ 

  i¾jjdÑ m%udKslD;h ⋀  ixfhdaclh ∧  wia;sjdÖ m%udKslD;h ⋁ 
  úfhdaclh  ∨ 
 ● fjk;a ;d¾lsl ksh; fhdod fkd.kakd f,i wfmalaIlhkag Wmfoia fokq ,efí' 
 ● jHq;amkak lsÍfï§ m%fïhhka ^Wod( ã' fuda¾.ka m%fïh& iydh lr fkd.; hq;=h' m%fïhhka 

iydh lr .; yelafla wfmalaIlhd úiska tajd idOkh lrkq ,en we;akï muKls' 
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^4& I' (P ∨ (∼ P ∧ Q)) hk iQ;%hg iudk jk ir, iQ;%hla f.dvk.d oajdrh ks¾udKh lrkak' 

    ^,l=Kq 05 hs& 

 II' Un f.dv keÕ+ iQ;%h oS we;s ixfla;uh iQ;%hg iudk nj jHq;amkak l%ufhka Tmamq lr olajkak                   
  ^,l=Kq 05 hs& 

^5& I' úoHdj jdo yd o;a; w;r fkdksfuk wr.,hls' hkaak meyeos,s lrkak@ 

 II' jHLHdkh yd wkdjels m%ldYk w;r iïnkaOh meyeos,s lrkak@           ^,l=Kq 05 neÕska & 

 
wd fldgi 

^6& Tfí ixflaImK rgdj ,shd olajñka my; oelafjk ;¾lh ixfla;lrKh lr  i;Hpl% jl% l%uh u.ska 
im%udK ksIAm%udK nj olajkak' ;¾lh im%udKkï jHq;amkak l%ufhka o idOkh lr olajkak' 

 ^w& mDÓúh iQ¾hhd jgd yd pkaøhd jgd lerflk nj i;Hkï iy kï muKla mDÓúh iQ¾hhd jgd fyda 
pkaøhd jgd lerflk nj i;Hhh' tuksid mDÓúh pkaøhd jgd lerflkafka kï iy kï muKla 
iQ¾hhd jgd lerfla' 

 ^wd& jeis jeiafid;a ÕÕ W;=rhs' jeis fkdjeiafid;a jej c,fhka ysia lrhs' ÕÕ b;=refõ ke;akï jej 
c,fhka ysia fkdfõ' tuksid jeis jiS'                                                        ^,l=Kq 15& 

 
^7& ^w&' ñkqu i|yd WmlrK wjYHu o@                ^,l=Kq 03 & 
  yd,a ñgla kEô,shg oukakZ fï l%shdj yd ne÷kq ñkqï WmlrKhla fõo@                 ^,l=Kq 02 & 
 
 ^wd&' .e,s,sfhda úoHdj .Ks; lrKhg fhduqlsÍu;a iu`. .=Kd;aul iajNdjO¾u;d m%udK úoHdfõ flakaøsh 

,CIKh njg m;aù we;' iqÿiq WodyrK f.k olajñka fuu lshuk ikd: lr olajkak' 
             ^,l=Kq 10 & 

^8& ^w& Tfí ixflaImK rgdj ,shd olajñka wdLHd; l,kfha my; oelafjk jdlH ixfla;hg k.kak' 

  I' ish¨ fokd wyxldr ia;%Skah' 

  II' <orejka yer wka lsisfjla uõlsß fkdfndhs' 

  III' fmd;la kï yd kï muKla m%fhdackj;ah' 

  IV' úrd.h kjl:djla fuka Ñ;%máhls' 

  V ÿgq.euqKq yd t<dr rcjreka kï túg wkqrdOmqrh Y%S ,xldfõ w.kqjrh' 
                                                                                                ^,l=Kq 02 neÕska & 
 ^wd& Tfí ixflaImK rgdj olajñka my; oelafjk ;¾lh ixfla;hg k.d th im%udK nj jHq;amkak 

l%ufhka olajkak' 
  oCI ish¨ oCI wh  rKldóka jk w;r oCI iuyr wh nqoaêu;ah' tfyhska iuyr rKldóka nqoaêu;ah' 
    ^,l=Kq 05 hs&  
^9& ^w&' iïNdú;dj iïnkaO my; i|yka ixl,am meyeos,s lrkak 

  A'    wiïNdjH iïNdú;dj 

  B' iïNdú;d udkh                                                                ^,l=Kq 03 ne.ska& 

 ^wd&' isoaêfha iïNdú;dj 
1

6
 jkafka l=uk tl;=jla$tl;= we;s isoaëka j,g o@ ^,l=Kq 03 hs& 

 ^we& odÿleg folla Wv oukq ,efí' Wvq w;g jefgk ixLHdj, tl;=j 
  ¸' 9 la ùfï 
  ¸¸' 12 la ùfï    iïNdú;dj l=ula o@ ^,l=Kq 03 ne.ska& 
 
^10& ^w&' fâldÜf.ka kùk úoHdjg ,enqKq odhl;ajh we.hSug ,la lrkak' ^,l=Kq 06& 
 ^wd&' my; i|yka ixl,am j,ska ;=kla meyeos,s lrkak' 

  A'  l¿ l=yr       

  B'  iïm%odhsl fN!;sl úoHdjg lKfldld ye~ùu 

  C'  kefkda ;dCIKh 

  D'  wNHdjldY ;dCIKh   ^,l=Kq 03 ne.ska&  
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2018 - fojk jdr mÍCIKh  13 fY%aKsh 
;¾l Ydia;%h yd úoHd;aul l%uh  » 

 

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&  
 

 

2018 - fojk jdr mÍCIKh  13 fY%aKsh 
;¾l Ydia;%h yd úoHd;aul l%uh  II 

 

ms<s;=re m;%h 

I fldgi 
^1& i' ksIam%udK wh:d mßj¾;khls'  

 ii' im%udK mria:dmkhls' 

 iii' ksIam%udK m%;sf,daukhls'  

 iv' ksIam%udK m%;sj¾;H m%;sf,dauhls' 

 v' im%udK m%;sj¾;H mria:dmkhls'      ^,l=Kq 02& 

^2& ^w&   i   im%udKhs     ^,l=Kq 2 1$2& 

  ii  ksIam%udKhs   ^,l=Kq 2 1$2&  ^isiqka idod we;s wdldrh n,d ,l=Kq fokak& 

 ^wd& i   wix.;hs    ^,l=Kq 2 1$2& 

  ii  ix.;hs  ^,l=Kq 2 1$2&  ^isiqka idod we;s wdldrh n,d ,l=Kq fokak& 

^3& ^w&  idïm%odhsl úêl%ujd§ka ork" 
 •  úoHd;aul {dkfhka m%ldY jkafka iajdNdúl f,dalh ms<sn| iajdëk" we.hqï j,ska úks¾uqla; 

jdia;úl oekqula h hk wdl,amh idfmaCIljd§yq wNsfhda.hg ,la lr;s' 
 •  úoHdj nqoaêh u; f.dvke`.=Kq ;d¾lsl ks.ukhkag t<fUk {dk moaO;shla h hk woyi 

idfmaCIljd§yq neyer lr;s' 
 •  úoHdj bkaøsh m%;HCIh u; mokï jQ ksYaÑ; o;a; weiqßka f.dvke`.=Kq {dk moaO;shlah hk 

woyi wNsfhda.hg ,la lr;s' 
 •  úoHdfõ jdo wkql%uhl § wkqm%dma;sl jdohg tys mQ¾j.dójdofha mej;s ixl,am yd kshuhka 

W!kkh l< yels h hk wdkqN+;sjd§ u;hg tfrys fõ' 
 •  iïm%odhsl úêl%ufha ms<s.;a m%;HCIhka we;=¿ ksÍCIK NdIdj wúp,Hh hk woyio 

idfmaCIljd§yq neyer lr;s' tjeks ksÍCIK NdIdjlska jdo w¾:l:kh fkdfõ' 
 •  úoHd;aul l%uh f,iska .; yels ksYaÑ; hula we; hk u;h LKavkh ùu;a *hrdnkaâ jeks 

whf.a wdl,am u`.ska isÿ fõ' 
 •  úoHdj wLKavj talf¾Çh f,i j¾Okh jk l%ufhka i;H lrd wdikak jk l%shdoduhla h  

hk woyi m%;sfCIam lsÍula o idfmaCIljd§kaf.a wdl,am weiqßka oel .; yels h' 
                 ^,l=Kq 05& 
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 ^wd& fmdm¾ ks.dó wi;HlrKhg fhduq ùug n,mE lreKq lsysmhla we;' 
 •  ks.dó if;HCIKjd§kaf.a wdlD;sh ;d¾lsl jYfhka ksYam%udK ùu' 
 •  WmkHdihla ;yjqre lrk mÍCIK .Kkdjla f.dvke`.Sug jvd WmkHdih ì|fy<k 

mßCIKhla f.dvke.Su myiq ùu' 
 •  wkdjels .Kkdjla mÍCIK u`.ska i;H jqj;a WmkHih iyuq,ska u i;H hehs ks¾Kh l< 

fkdyels ùu 
 •  wkdjelsh i;H fkdjk tl mÍCIKhlska WmkHdih wi;H l< yels ùu' 

 •  úoHdfõ ft;sydisl .uka u`. W!ykhka (conjectures) iy m%;sfCIam lsÍfï l%shdj,sh iu`. 
jvd ióm úu' 

 •  if;HCIK l%shdud¾.h úoHd{hkag wdOdk.%dyS f,i ;u u;fha t,anf.k isáñka krl 
úoHd{hka ùug bv i,ik nj' 

 •  udlaiajd§ka yd ufkdaúYaf,aIKjd§ka ms<sn| j fmdm¾ ;u wdrïNl wjêfha ,enQ w;aoelSu' 
                 ^,l=Kq 05& 

^4& iudk iQ;%h (P ∨ Q) 
  

                 ^,l=Kq 05& 
 
 

 1' olajkak'  (P ∨ (∼ P ∧ Q)) ↔ (P ∨ Q)   

 2' olajkak'  (P ∨ (∼ P ∧ Q)) → (P ∨ Q) 

 3' P ∨ (∼ P ∧ Q)  (w' jHq' W. ) 

 4' olajkak'  (P ∨ Q) 

 5' ~(P ∨ Q)  (jl%'jHq'Wm. ) 

 6' olajkak'  P 

 7' ∼ P   (jl%' jHq' W') 

 8' (~ P ∧ Q)  (3" 7" kd' w' m%' rS) 

 9' Q   (8' ir, ) 

 10' (P ∨ Q)  (9 wdl,k) 

 11' ~(P ∨ Q)  (5 mqk¾') 

 12' (P ∨ Q)  (6 wdl,k') 

 13' olajkak'  (P ∨ Q) → (P ∨ (∼ P ∧ Q)) 

 14' (P ∨ Q)  (w' jHq' W') 

 15' olajkak'  (P ∨ (∼ P ∧ Q)) 

 16' ∼ (P ∨ (∼ P ∧ Q))                   (jl%' jHq' W') 

 17' olajkak'  P 

 18' ∼ P   (j' jHq' W') 

 19' Q   (14" 18 kd' w' m%' Í) 

 20' (∼ P ∧ Q)  (18" 19 wdnoaO) 

 21' (P ∨ (∼ P ∧ Q))  (20 wdl,kh) 

 22' ∼ (P ∨ (∼ P ∧ Q)) (16 mqk¾) 

 23' (P ∨ (∼ P ∧ Q)) (17 wdl,k) 

 24' (P ∨ (∼ P ∧ Q))  ↔ (P ∨ Q) (2" 13 .' W' .- rS')                          ^,l=Kq 05& 
   
  
 
 
 

P 

Q 

(P ∨ Q) 
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^5& ^w&' ¸ úoHd;aul {dKh ,efnkafka tys idudkHlrK u.sks'  
  ² úfYaI wjia:d .Kkdjla ksÍCIKh lsÍu ;=<ska Woa.ukjdoSka idudkHlrKhlg t<efò' 

ta i|yd fldf;la wr., l, hq;=o@ 
  ² f,dalh ms<sn| o;a; iu`. wr., l< jQjka f,i weßiafgdag,a" fgd,ñ wdoSka fmkaúh yel' 

Tjqkaf.a wr.,h ;=<ska bosßm;a l< mDÓúflakaøjdoh fldm¾kslia wr., lrñka th 
iQ¾hflakaøjdoh f,i bosßm;a lf<ah' Tyq bosßm;a lf<a jl% llaIhkah' flama,¾ tlu .Kk 
5 jirla ;=< 75 jdrhla *q,aialema fld, 900 blaujñka .Kka yeoSh' c,NS;sld tkak; 
fidhd .ekSug ¨ù mdiap¾ .,mg, tkak; fidhd.ekSug tñ,a rE o;a; iu`. fmdr ne|Sh' 

  ¸¸' ks.dñ if;laIK jdofha oS WmkHdih o;a; iu`. .e,mqks' ms<s.ekqks ke;skï ixfYdaOkh lrk 
,oS' ^iqÿiq WodyrK .kak&  

  ¸¸¸' fmdm¾f.a wi;HlrK jdohg wkqj WmkHdi ìo fy,Sug Tyq o;a; iu`. fmdr ne|Sh' 
úoHd{hkaf.a ld¾hhg fkd.e,fmk o;a; fidhd.ekSug Tyq wr., lrhs' 

   ta wkqj fuh fkdksfuk wr.,hls'                                                    ^,l=Kq 05& 
     ^wd&'  úoHd;aul WmkHdihla u.ska isoaëka jHLHdkh lrkq ,efí' 
  jdohlska —wehs̃  hk m%ldYkhg jHLHdk imhhs' 
  Wv úisl, ., ìu jefgkafka wehs" th .=re;ajdl¾IK jdofhka meyeos,s lrhs' 
  kshuhlska —fldfyduo˜ hk úosfha m%ldYkhg ms<s;=re imhkqfha tys we;s iúê;djh fmkajd oSfuks'  

n,hla t,a, l, úg lïìhla wefokakfka flfiao@ hk m%ldYhg ms<s;=rla —yqlaf.a kshufhka˜ 
,efnhs' wdjrK kshu wdlD;sh ;=<ska úfYaI lreKq yd kshu Wmfhda.s lr.ksñka isoaê meyeos,s lsÍu 
lrhs' 

  fufia WmkHdihlska ,efnk wkdjels wi;H jkúg thska jHLHdkh jk isoaêhla ke;súh yel' 
  tfukau fuf;la w;aoel fkdue;s kj lreKq wkdjelsfhka ,efnk úg thska jHLHdk jkafka 

wkd.;fha m%;HCI jk isoaêhls' 
  WodyrK ( 
  oykhg fmr nrg jvd miqnr jeänj ^fuh fuf;la w;aoel ke;s wkd.; m%;HCIhls& 
  fï wkqj jHlHdkh yd wkdjelsh kHdhd;aul uÜgfï iïnkaOlï oelafjk tajdh' tfyhska wkdjels 

wi;Hkï jHLHdkh o wi;H f,i .efka' 
           ^,l=Kq 05& 
 

wd fldgi 
^6& ixfCImK rgdj 

 P − mDÓúh iQ¾hhd jgd lerfla 

 Q − mDÓúh pkaøhd jgd lerfla 

 ((P ∧ Q) ↔ (P ∨ Q)) ∴ (Q ↔ P) 
  i;H pl% u.ska  

 
((P ∧ Q)

           
↔  (P ∨ Q))

            
→   (Q ↔ P)

F F T T F T T F T F F
X

        ;¾lh im%udKhs' 
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 jHq;amkak u.ska 

 ((P ∧ Q) ↔ (P ∨ Q)) → (Q ↔ P) 

 1' olajkak'  (Q ↔ P) 

 2' olajkak'  (Q → P) 

 3' Q   (w' jHq' W') 

 4' (P ∧ Q) ↔ (P ∨ Q) (w' 1) 

 5' (P ∨ Q) → (P ∧ Q) (4 W' .' .') 

 6' (P ∨ Q)  (3 wdl,kh) 

 7' (P ∧ Q)  (5"6 w' m%' Í) 

 8' P                                              (7 ' ir,') 

 9' olajkak'  (P → Q) 

 10' P   (w' jHq' W') 

 11' (P ∧ Q) ↔ (P ∨ Q) (w' 1) 

 12' (P ∨ Q)  (10 wdl,kh) 

 13' (P ∨ Q) → (P ∧ Q) (11 W' .' .') 

 14' (P ∧ Q)  (12" 13 w' m%') 

 15' Q   (14 ir, ) 

 16' (Q ↔ P)  (2" 9 .' W' .') 
 
^7& ^w&' ² fndfyda .=Kd;aul ,CIK m%udKd;aulj m%ldY lsÍu úoHdfõ oS isÿfõ' 
   WodyrK ( 
  ¸' r;=" ks,a" ly wdoS j¾Khka wo ;rx. wdhduhka jYfhka m%udKslrKh fjhs' 
  ¸¸' oykhg fmr nrg jvd miq nr jeäh hkak ,efjdaIsh¾ oelajq wkdjelsh nr uekSu ;=<ska 

ks.ukhg tau fufia .e,S,sfhda úoHdj .Ks;lrKhg fhduq lsÍu;a iu`. m%udK úoHdfõ 
flakaøsh ,CIKhla njg m;aúh' 

  ² m%mxp w;r iúê;djh .=Kd;aulj m%ldY lrkjdg jvd m%udKd;aulj oelaùu jeo.;a 
   WodyrK ( 
   ridhksl ixfhda.hkaf.a m%udK .ek ie,lSfuka fvda,agka mrudKqjdoh fidhd.;af;ah' 
   uQ,øjHhkaf.a mrudKql nr wdfrdayK ms<sfj,g ilia lsÍfuka fukav,S*A wdj¾;s;d pl%h 

fidhd.;af;ah' 
  ² .=Kd;aul oE m%udK lsÍu u.ska wd;aóh ,CIK wju lr jdia;úl nj ;%sj% l< yelsh' 
   WodyrK ( 
   WIaK;ajh" j¾Idj" mSvkh jeks oE m%udK u.ska oelaùu 
   ^isiqka ,shd we;s fjk;a lreKq i|yd o ,l=Kq fokak&                      ^,l=Kq 10& 
 ^wd&' ñkqu i|yd zñïulaZ wjYH neúka ta i|yd WmlrKhla fhdod.; hq;=uh' tkï fN!;sl jYfhka 

fldaÿjla Wmfhda.S lr.; hq;=hs' ta fN!;sl fldaÿj YÍrfha wjhjhla o úh yel' tu wjhjh 
WmlrKhla njg m;afõ'                                                            ^,l=Kq 03& 

  zyd,a ñgla kEô,shg oukakZ hkqfjka lrk ,o m%ldYkfha zñgZ WmlrKhla fkdjk njo m%ldY l< 
yel' tfia jqj;a m%udK uek oelaùu i|yd zñgZ YÍr wjhjhla úh yels WmlrKhla f,i fuysoS 
Ndú;d lr we;'                                                                              ^,l=Kq 02& 

^8& ^w& i ixfCImK rgdj 

   F − a wyxldr wfhls 

   G − a ia;%Shls 

   ⋀𝑥(F𝑥 ∧ G𝑥) 
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  ii' ixfCImK rgdj 

   F − a <orefjls 

   G − a uõlsß fndkafkls 

   ⋀𝑥(G𝑥 → F𝑥) 

  iii' ixfCImK rgdj 

   F − a fmd;ls 

   G − a m%fhdackj;a fohls 

   ⋀𝑥(F𝑥 → G𝑥) ∧ (⋀𝑥(G𝑥 → F𝑥)) 

  vi' ixfCImK rgdj 

   A − úrd.h 

   F − a kjl:djls 

   G − Ñ;%máhls 

   (FA ∧ GA) 

  v' ixfCImK rgdj 

   A − ÿgq.euqKq 

   F − t<dr 

   G − a rcjre 

   P − wkqrdOmqrh Y%S ,xldfõ w.kqjrh 

   ((FA ∧ GB) → P)                                                      ^,l=Kq 02 neÕska& 
 
 ^wd& ixfCImK rgdj  

  F − a  oCIfhls 

  G − a rKldñfhls 

  H − a nqoaêuf;ls 

  (⋀𝑥(F𝑥 → G𝑥) ∧ ⋁𝑥(F𝑥 ∧ H𝑥))  ∴  ⋁𝑥(G𝑥 ∧ H𝑥)                        ^,l=Kq 02& 
  

 1' olajkak'   ⋁𝑥(G𝑥 ∧ H𝑥) 

 2' ∼ ⋁𝑥(G𝑥 ∧ H𝑥)  (jl%' jHq' W') 

 3' ⋀𝑥(F𝑥 → G𝑥) ∧ ⋁𝑥(F𝑥 ∧ H𝑥) (w' 1) 

 4' ⋀𝑥(F𝑥 → G𝑥)  (3 ir, ) 

 5' ⋁𝑥(G𝑥 ∧ H𝑥)  (3 ir, ) 

 6' (F𝑦 ∧ H𝑦 )  (5 w' w') 

 7' F𝑦   

 8' H𝑦 

 9' (F𝑦 → G𝑦)   (4' i' w') 

 10' G𝑦    (7" 9 w' m%' Í') 

 11' (G𝑦 ∧ H𝑦)             (8"10 wdnoaO') 

 12' ⋁𝑥(G𝑥 ∧ H𝑥)  (11 w' id')                                  ^,l=Kq 03& 
 
 
 
 
 
 

(6 ir, ) 
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^9& i' ¸' 
4

36
 

  ¸¸' 
1

36
                       ^,l=Kq 03 ne.ska& 

 ii ' tl;=j 7 jk úg                              ^,l=Kq 03& 

 iii' A-- wiïNdjH iïNdú;dj 

  tla isoaêhl isÿùu u; ;j;a isoaêhl isÿùu r|d mj;S kï th wiïNdjH iïNdú;djhls' A 

  iy B hkq isoaê folla kï A isoaêh isÿù we;s úg B isÿùfï iïNdú;dj wiïNdjH iïNdú;djhhs'  

  P (B/A) = P (A  B) / P (A) f,i w¾: oelafõ' 

  Wod ( ms<sfj,ska ldâ l=Ügulska fojrla fld< ,nd .kafka hehs Wml,amkh lruq' Bwdishd weoSu iy 

A ydr;hla weoSu f,i .;a úg  m<uqj ydr;hla weÿKq nj okafka kï fojkqj wdishd weoSfï 
iïNdú;dj fufia .Kkh l< yel' 

         
                     ^meyeos,s lsÍug 02 hs WodyrKhg 01& 
 
 

  B-- iïNdú;d udkh 
  kshos wjldYhl tla tla kshos ;s;lg 0 iy 1 w;r w.hla wdfrdamKh lrk Y%s;hla iïNdú;d udkh 

jYfhka w¾: oelafõ' 
  fuysoS bgqúh hq;= fldkafoais folls' 
  1' tla tla kshos ;s;lg iïNdú;d udkh jYfhka mjrk w.h 0 iy 1 w;r w.hla .ekSu 
  2' kshos ;s;a ish,a,gu iïNdú;d udkh jYfhka mjrk w.hkaf.a tl;=j 1 la ùu  
  fï fldkafoais folg tlÕj wkka; wdldrhg w.hka wdfrdamkh l< yel' 
  WodyrKhla wjYHhs'                 ^meyeos,s lsÍug 02 hs WodyrKhg 01& 
 

^10& i' o¾Ykfha uQ,O¾u hk .%ka:fha tk kshu folla hdlsÍfuka ksõgkaf.a m<uq kshuh jk wjiaÓ;s 
kshuh f,i .efkk ndysr n,mEulska f;dr jia;=jla tlaflda ksYAp,j mj;S' ke;akï ir, f¾Ldjl 
p,s; fjhs hk kshuh ksõgka ,nd.;af;a fâldÜf.ks' 

  hdka;%sl f,dal odIaáh f,dj hka;%khla fjhs' tys jia;+ka iam¾Yh yryd n,fõ. tlsfklg ixl%uKh 
lrhs' fï oDIAáh tl, wdl,amhla f,i f.dv kef.ñka ;snqKo tys m%Odk m%ldYlhd fukau whsiela 
ksõgkag n,mE mqoa.,hd jkafka fâldÜh'              ^,l=Kq 06& 

 ii' A ' l¿ l=yr  

  l¿ l=yrhla we;s jkafka ;rejla ñh hdfï l%shdj,shlsks' ;rejla ñh hkúg b;sßjk fldgia j, 
iaLkaOh wfma iQ¾hdf.a iaLkaOh fuka ;=ka .=Khlg jvd by< kï túg we;s jkafka l¿ l=yrhls'  

  fuu l¿ l=yrhlg wêl .=re;ajdl¾IK n,hla fukau wêl nrlao we;' idudkHfhka fpß f.ähla 
muK úYd, l¿ l=yr lene,a,la mDÓúh ;rï úYd, nrlska hqla;h' fuys we;s wêl .=re;ajdl¾IK 
n,h ksid oekg wm okakd by<u fõ.hla we;s wdf,dal lsrKhlgj;a l¿ l=yrfhka ksoyia úh 
fkdyelsh'  

  B ' iïm%odhsl fy!;sl úoHdjg lK fldld ye~ùu 
  l%s' j' 1686 isg l%s' j' 1918 jk f;la fN!;sl úoHdfõ mokï jdoh f,i ;snqfKa 

ksõgkaf.a .=re;ajdl¾IK jdohhs' tu hq.h iïm%odhsl fN!;sl úoHd hq.h f,i ye\skafõ' l%s'j' 1905 
oS whskaiaghska úfYaI idfmaCI;djdoh bosßm;a lrk ,o w;r l%s' j' 1915 oS idudkH idfmaCI;d jdoh 
bosßm;a lrk ,oS' l%s' j' 1918 oS wd;¾ täxgka kï úoHd{hd isÿl, 

  ks¾Kh mÍCIKhla uÕska .=re;ajdl¾IK jdoh m%;sfCIam ù idfmaCI;d jdoh ms,s.eKqks' th 
  iïm%odhsl fN!;sl úoHdjg lK fldld yeéuls'  
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  C ' kefkda  ;dCIKh 
  kefkda hk moh ì,shkhlska fldgila oelaùu i|yd fhdod .efkk Wmi¾.hls' 

   tkï" 
1

1,000,000,000
= 10−9 = 0.000000001 ;rï l=vd fldgila i|yd fhdod .kakls' ta wkqj kefkda 

óg¾ 1 la (1mm) = óg¾ 10−9 (10−9m) fõ' tkï 
1

1,000,000,000
 M fõ' ñksid wo md ;nd isák kefkda 

;dCIK wjêh miajk ld¾ñl úma,jh f,i ye|skafõ' 
   kefkda ;dCIKh hkq kefkda óg¾ 1 isg 100 olajd jQ mßudKhlg wh;a øjH $ ^kefkda wxY=& ms<sn|j 
    wOHhkh lsÍu 
    tajd ixj¾Ok iy m¾fhaIK fCI;% j,g l%shdldÍ f,i odhl lr .ekSu 
    ta ;=,ska isÿlrk ksIamdok l%shdj,sh hk tajdh 

    kefkda ;dCIKfha moku jkafka" my< isg by<g ,`.dùfï (Bottom to top Approach) l%uhhs' 
fuysoS isÿjkafka kefkda ;rfï wxY= kshñ; rgdjlg talrdYs fldg ridhksl nkaOk ilia lsÍu 
;=,ska wjYH wjika ksIAmdokhg ,`.d ùuhs' wKql ;dCIKh f,i o ye|skafjk fuu ;dCIKfha mshd 

jkafka tßla fv%laia,¾ (Eric drexler) keue;a;dh' 
    fuu ;dCIKh hgf;a ksmojk oE u`.ska ffjoH" bxcsfkare" n,Yla;s" mß.Kl ;dCIKh" wdydr 

;dCIKh" frosms<s yd we`.¨ï" iqj| ú,jqka yd wdf,amk" l%Svd NdKAv" wNHdjldY hdkd iy .=jka hdkd 
ksIAmdok jeks ish¨u fCI;% wdjrKh jkq we;' fuu j¾Okhg uq, msÍu Ökh yd bkaoshdj we;=`M 
wdishdlrh flakaø lr .ksñka isÿùu úfYaI;ajhls' 

  D ' wNHdjldY ;dCIKh 
  mD:sús jdhq f.da,h fld;kska ksuù wNHdjldYh wdrïN jkafka fld;kl isg oehs ksYaÑ;j lsj 

fkdyels jqj;a wo úaj;=kaf.a u;h jkafka fmd<fõ isg ls'uS' 100 la by< isg wNHdjldYh werfUk 
njhs' fuu wNHdjldYfha wka;¾.; ryia fy<s lr .ekSug .;a W;aidyhka ;=,ska 
wNHdjldY ;dCIKh ìys úh'  

  wNHdjldY ;dCIKfha úch.%yKhla f,i pkaøsld iuqyhla wNHdjldYfha /|ùug yelsùu oelaúh 
yel' óg wu;rj wNHdjldY ;dCIKh i|yd ksmojk ,o fndfyda foa oeka ñksidf.a tosfkod cSú;h 
iemj;a lsÍu i|yd fhdod .efka'  

                 ^tla fldgilg ,l=Kq 03 neÕska ´kEu fldgia ;=klg ,l=Kq 09 hs& 
   

 

 


