
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BECC-102 

-I 



  

izks- bUnzk.kh jkW; pkS/kjh 
izk/;kid 
tokgjyky usg: fo'ofo|ky; 
ubZ fnYyh 

 MkW- eatqyk flag 
lg izk/;kid 
fnYyh fo'ofo|ky; 
ubZ fnYyh 

izks- ,l-ds- flag 
fjVk;MZ] izks- vFkZ'kkL= 
bXuw] ubZ fnYyh 

 Jh ch-,l- ckxyk 
lg izk?;kid vFkZ'kkL=] ih-th-] Mh-
,- dkWyst] fnYyh fo'ofo|ky; 

izks- xksihukFk iz/kku 
fjVk;MZ] izks- vFkZ'kkL= 
bXuw] ubZ fnYyh 

 lqJh uhfr vjksM+k 
lg izk/;kid vFkZ'kkL=] ekrk lqanjh 
dkWyst] fnYyh fo'ofo|ky;] fnYyh 

MkW- ,l- ih- 'kekZ 
lg izk/;kid vFkZ'kkL= 
';keyky dkWyst]  
fnYyh fo'ofo|ky;] fnYyh 

 izks- ukjk;.k izlkn 
izks- vFkZ'kkL= 
bXuw] ubZ fnYyh 

izks- ,e-,l- HkV~V 
izks- tkfe;k fefy;k bLykfe;k 
ubZ fnYyh 

 izks- dkSLrqHk ckfjd 
izks- vFkZ'kkL= 
bXuw] ubZ fnYyh 

izks- vuwi pVthZ 
fjVk;MZ] lg izk/;kid] 
,-vkj-,l-Mh- dkWyst] ubZ fnYyh 

 izks- ch-,l- izdk'k 
izks- vFkZ'kkL= 
bXuw] ubZ fnYyh 

MkW- lqjthr nkl 
lg izk/;kid 
tokgjyky usg: fo'ofo|ky; 
ubZ fnYyh 

 Jh lkSxrks lsu 
lg izk/;kid vFkZ'kkL= 
bXuw] ubZ fnYyh 

 

 

 

 

 

 

 

 

 

 



  

bdkbZ 1 leqPp; rFkk leqPp;ksa ij lafØ;k,¡ Jh vuwi pVthZ Jh txeksgu jk; 

bdkbZ 2 Laca/k ,oa Qyu Jh vuwi pVthZ Jh txeksgu jk; 

bdkbZ 3 rdZ'kkL= Jh lkSxrks lsu Jh txeksgu jk; 

bdkbZ 4 Qyuksa ds vk/kkjHkwr izdkj Jh lkSxrks lsu Jh txeksgu jk; 

bdkbZ 5 oS'ysf"kd T;kfefr Jh lkSxrks lsu Jh txeksgu jk; 

bdkbZ 6 vuqØe rFkk Js.kh Jh lkSxrks lsu Jh txeksgu jk; 

bdkbZ 7 lhek,¡ Jh vuwi pVthZ Jh txeksgu jk; 

Bdkbz 8 lkarR; Jh vuwi pVthZ Jh txeksgu jk; 

bdkbZ 9 izkFke&dksfV vodty Jh lkSxrks lsu Jh txeksgu jk; 

bdkbZ 10 mPp&dksfV vkodyt Jh lkSxrks lsu Jh txeksgu jk; 

bdkbZ 11 vory rFkk mÙky Qyu Jh lkSxrks lsu Jh txeksgu jk; 

bdkbZ 12 vHkh"Vhdj.k dh fof/k;k¡ Jh lkSxrks lsu Jh txeksgu jk; 

bdkbZ 13 vfuf'pr lekdyu Jh lkSxrks lsu Jh txeksgu jk; 

bdkbZ 14 fuf'pr lekdyu Jh lkSxrks lsu Jh txeksgu jk; 

bdkbZ 15 jSf[kd varj lehdj.k Jh txeksgu jk; Jh txeksgu jk; 

bdkbZ 16 vjSf[kd varj lehdj.k Jh lkSxrks lsu ,oa lqJh 
pSrkyh vjksM+k 

Jh txeksgu jk; 

Jh eathr flag 
vuqHkkx vf/kdkjh ¼izdk'ku½ 
lkekftd foKku fo|kihB] bXuw] ubZ fnYyh 
vDVwcj] 2019
 bafnjk xk¡/kh jk"Vªh; eqDr fo'ofo|ky;] 201+9 
lokZf/kdkj lqjf{krA bl Ñfr dk dksbZ Hkh va'k] fefe;ksxzkQ ;k fdlh Hkh vU; :i esa] bafnjk xk¡/kh jk"Vªh; eqDr 
fo'ofo|ky; dh fyf[kr vuqefr ds fcuk fdlh vU; O;fDr n~okjk iqu#Rikfnr ugha fd;k tk ldrk gSA 
bafnjk xk¡/kh jk"Vªh; eqDr fo'ofo|ky; dh vksj ls funs'kd] lkekftd foKku fo|kihB }kjk eqfnzr ,oa izdkf'krA 
ystj Vkbi lsfVax % Vslk ehfM;k ,.M dEI;wVj] C-206, A.F.Enclave-II, ubZ fnYyh 

 

 

 



  
 

 

  



  

fo"k;-lwph 
ì"B la- 

[kaM 1 izkFkfed ladYiuk,¡ 7 

bdkbZ 1 leqPp; rFkk leqPp;ksa ij lafØ;k,¡ 9 

bdkbZ 2 laca/k ,oa Qyu 27 

bdkbZ 3 rdZ'kkL= 43 

[kaM 2 ,d Lora= pj ds Qyu 63 

bdkbZ 4 Qyuksa ds vk/kkjHkwr izdkj 65 

bdkbZ 5 oS'ysf"kd T;kfefr 87 

bdkbZ 6 vuqØe rFkk Js.kh 108 

[kaM 3 vodyu xf.kr 135 

bdkbZ 7 lhek,¡ 137 

Bdkbz 8 lkarR; 161 

bdkbZ 9 izFke&dksfV vodty 179 

bdkbZ 10 mPp&dksfV vkodyt 205 

[kaM 4 ,d pj vHkh"Vhdj.k 221 

bdkbZ 11 vory rFkk mÙky Qyu 223 

bdkbZ 12 vHkh"Vhdj.k dh fof/k;k¡ 241 

[kaM 5 Lekdyu 257 

bdkbZ 13 vfuf'pr lekdyu 259 

bdkbZ 14 fuf'pr lekdyu 289 

[kaM 6 vUrj lehdj.k 311 

bdkbZ 15 jSf[kd varj lehdj.k 313 

bdkbZ 16 vjSf[kd varj lehdj.k 335 

 

 

 

  



  

ikB~;Øe ifjp; 

^^vFkZ”kkL= esa izkajfHkd xf.krh; izfof/k;ka** ikB~;Øe esa vkidk Lokxr gSA vFkZ”kkL= O;k[;k] 
vuq”khyu vkSj Li’Vhdj.k ds fy, fujarj xf.krh; fof/k;ksa dk iz;ksx djrk vk jgk gSA xf.kr 
us ,slh ladYiuk,¡] rduhds vkSj izfof/k;ka iznku dh gS] ftuls v/;srk vkSj vFkZ”kkL= iz;ksDrk 
vkfFkZd fopkjksa dk vuq”khyu djus esa ykHkkfUor gksrs jgs gSaA blds eq[; dkj.k ;gh gSa fd 
vusd vkfFkZd ladYiuk,a ifjek.kkRed gksrh gSa vkSj xf.kr gesa vusd vkfFkZd pjksa ds chp 
laca/kks ds fu#i.k vkSj Li’Vhdj.k esa lgk;d jgrk gSA xf.kr dh jpuk ,d ^Hkk’kk* tSlh Hkh 
gS vkSj vFkZ”kkL= ds v/;srk gksus ds ukrs vkidks vkfFkZd fopkjksa dks bl Hkk’kk esa O;Dr djus 
esa Hkh fl) gLr gksuk pkfg,A bl ikB~;Øe dk eq[; /;s; ;gh gS fd vkidks mu xf.krh; 
ladYiukvksa ls ifjfpr djk fn;k tk, tks vkfFkZd fo”ys’k.k i)fr ds vk/kkj dh jpuk djrh 
gSaaA ;gka vkidks dsoy ladYiuk,a ugh cfYd vusd vkfFkZd ifjizs{;ksa esa muds iz;ksx Hkh crk, 
tk,axs\ vr% bl ikB~;Øe esa vki xf.krh; ladYiukvksa ds lkFk lkFk ;g Hkh vkfFkZd 
ladYiukvksa ds fo’k; esa ;g lksp ik,axs fd dkSu lh ladYiuk fdl xf.krh; ladYiuk ds 
vk/kkj ij vf/kd ljyrk ls le>h tk ldrh gSA bl ikB~;Øe esa 6 [kaM gSA 

izFke [kaM dk “kh’kZd gh ^izkFkfed ladYiuk,a* gSa ;gka leqPp;] laca/k] Qyu vksj rdZ”kkL= ls 
vkidk ifjp; djk;k tk jgk gSA ^^,d Lora= pj ds Qyu** uked nwljs [kaM esa 
chtxf.krh; vkSj xSj-cht xf.krh;] nksuksa izdkj ds fo”ks’k Qyuks ij ppkZ dh xbZ gSA blh 
[kaM esa vuqØeksa ij Hkh ckr gqbZ gS tks fo”ks’k izdkj ds Qyu gh gSaA J̀a[kyk fdlh vuqØe ds 
fofHkUu inksa dk ;ksx gksrh gSA 

[k.M 3 esa ge vodyu xf.kr ij ppkZ dj jgs gS & ;g rks xf.krh; vFkZ”kkL= dk dsUnzHkwr 
miLdj gksrk gS & ;g ge fdlh fuHkZj pj esa fdlh LorU= pj esa gq, ifjorZu ds “kwU;xkeh 
gksus ij vk jgs ifjorZu dk vkadyu djrs gSaA [kaM 4 ^^,d pj vHkh’Vhdj.k** dh O;k[;k 
djrk gSA vkfFkZd fu.kZ; pkgs viHkksDrk dk gks ;k mRiknd ;k fdlh vU; vkfFkZddrkZ dk 
lHkh esa vHkh’Vhdj.k gh dsUnzh; ljksdkj gksrk gSA 

[kaM 5  lekdyu ls lacaf/kr gSA ;gka xf.kr dh lekdyu iz”kk[kk ij ppkZ dh xbZ gSA 
fdlh Qyu ds lekdyu dks vodyu dh foijhrfØ;k Hkh ekuk tk ldrk gS& vkSj 
lekdyu ls izkIr ifj.kke dks lekdy dgk tkrk gSA ;s lekdy fdlh oØ ds v/khu 
{ks=Qy dk vkdyu djus esa Hkh mi;ksxh gksrs gSaA ikB~;Øe dk vfUre [kaM] [kaM 6 ^vUrj 
lehdj.k* ij gSA ;s xf.krh; ladYiuk iz;ksx djus ij ge le;kuqlkj gks jgh vkfFkZd 
izfØ;kvksa dks lgt gh le> tkrs gSa & gka ;gka ij ge le; dk ekiu lkrR;ghu ¼vlrr~½ 
bdkb;ksa esa gh djrs gSaA 

  



  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
[kaM 1 

izkFkfed ladYiuk,¡ 



  

[k.M 1 ifjp; 

ikB~;Øe ds igys [kaM dks ^izkajfHkd ladYiuk,a* uke fn;k x;k gSA blesa rhu bdkb;ka gS 
ftuesa pfpZr fo’k; ikB~;Øe dh vkxkeh bdkb;ksa dks le>us esa mi;ksxh jgsaxsA bl [kaM dh 
rhu bdkb;ksa esa le>kbZ xbZ ladYiuk,a vkidks vkxs vkus okys xf.krh; fl)karksa dks le> 
ikus esa lgk;d gksaxhA ;s &izkjafHkd ladYiuk,a* bl laiw.kZ ikB~;Øe ds vk/kkj dh jpuk 
djrh gSaA 

igyh bdkbZ ^^leqPp; vkSj leqPpk;ksa ij vuqfØ;k,a** gSaA ;g leqPp; dh /;kuiwoZd ifjHkk’kk 
djrh gS vkSj leqPp; dks n”kkZus dh fofHkUu fof/k;ka Hkh crkrh gSA vki ;gha ij mileqPp;] 
vf/kleqPp; vkSj ?kkrleqPp; rFkk leqPp;ksa ij dh tkus okyh vuqfØ;kvksa & tSls fd ;ksx] 
xq.ku ¼izfrPNsnu½] ?kVk vkfn ds ckjs esa tkusaxsA nwljh bdkbZ ^laca/kksa vkSj Qyuksa* ij gS & 
;g nks leqPp;ksa ds dkVZsft;u xq.ku ds mileqPp; ds :i esa ,d ^laca/k* dh ladYiuk ls 
djk;k tk,xkA vkxs py dj bl bdkbZ esa vki Qyuksa vkSj izfrfp=.k dks le>saxsA ;gh 
vkidks okLrfod eku Qyuksa] vuq#irk vkSj leqPp; Qyuksa ds fo’k; esa Hkh tkudkjh nh 
tk,xhA 

bdkbZ 3 dk uke gh rdZ”kkL= gS& ;gka vkidks fuxeukRed fparu ds dkS”ky dh vksj vxzlj 
fd;k tk,xkA vki ;gka dFku fu”p;kRed dFku vkSj fugrkFkZ rFkk lR;eku rkfydk vkfn 
ls ifjfpr gksaxsA vki izek.k dk vFkZ le> ik,axs vkSj ;g Hkh tku tk,axs fd izek.kksa ds dbZ 
izdkj Hksn gksrs gSaA 
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leqPp; rFkk leqPp;ksa 

ij lafØ;k,¡ 
bdkbZ 1  leqPp; rFkk leqPp;ksa ij lafØ;k,¡*  

lajpuk 

1-0 mÌs”; 

1-1 fo’k;-oLrq 

1-2 ,d leqPp; dh vo/kkj.kk (The Concept of a Set) 

1-3 mileqPp;] vf/kleqPp; rFkk ?kkr leqPp; (Subsets, Supersets and Power Sets) 
1-3-1 mileqPp; rFkk vf/kleqPp; (Subsets and Supersets) 
1-3-2 ?kkr leqPp; (Power Sets) 

1-4 leqPp;ksa ij lafØ;k,¡ (Operations on Sets) 
1-4-1 leqPp;ksa dk lfEeyu ¼;ksx½ (Union of Sets) 
1-4-2 leqPp;ksa dh mHk;fu’Brk (Intersection of Sets) 
1-4-3 leqPp;ksa dk varj (Difference of Sets) 
1-4-4 leqPp; dk foHkDrhdj.k (Partition of a Set) 

1-5 lkj la{ksi 

1-6 cks/k iz”uksa ds mÙkj@ladsr 

1-0 mÌs”; 

bl bdkbZ dks i<+us ds i”pkr~ ge fuEufyf[kr ladYiukvksa@fof/k;ksa ls Hkyh-Hkk¡fr 
voxr gks tk,axs % 

• leqPp; dh ifjHkk’kk ls( 

• mileqPp;] vf/kleqPp; rFkk ?kkr leqPp; dh ladYiukvksa ls( 

• leqPp;ksa dh lfEeyu] mHk;fu’Brk] varj bR;kfn lafØ;kvksa ls( 

• leqPp;ksa ds ek/;e ls vFkZ”kkL=h; fo”ys’k.k dh fof/k;ksa ls( rFkk 

• xf.krh; vFkZ”kkL= esa leqPp;ksa dh egÙoiw.kZ Hkwfedk lsA 

1-1 fo’k;-oLrq 

;g vuqHko fd;k x;k gS fd xf.kr esa fodflr vo/kkj.kk,¡] vFkZ”kkL= ds fl)karksa dh 

O;k[;k djus esa rFkk muds fodkl esa vR;kf/kd lqfo/kktud fl) gqbZ gSaA vr%] bl 

bdkbZ esa] ge mu vk/kkjHkwr vo/kkj.kkvksa dk v/;;u djsaxs tks vFkZ”kkL= ds fl)karksa 

dks le>us esa rFkk muds fo”ys’k.k djus esa gekjh lgk;rk djrs gSaA ewyHkwr xf.krh; 

Hkk’kk rFkk mlds izLrqrhdj.k dh fof/k ds v/;;u ls fopkjksa@ladYiukvksa dks 

lqxfBr rFkk fof/kiwoZd O;Dr djus ds rkSj-rjhdksa dks Hkyh-Hkk¡fr le>k tk ldrk 

gSA vkxs gksus okyh ppkZ esa] ge ikBdksa dks leqPp; dh izkjafHkd vo/kkj.kk ls voxr 

djokus dk iz;kl djsaxsA leqPp; xf.krh; fo”ys’k.k esa ,d egÙoiw.kZ Hkwfedk fuHkkrs 

gSaA bl bdkbZ ds v/;;u ds i”pkr~ vki vkxs dh bdkb;ksa esa vkus okyh lkexzh dks 

ljyrkiwoZd le> ldsaxsA bl ikB~;Øe ds “kh’kZd esa *xf.krh; fof/k;k¡* in dk 

iz;ksx fd;k x;k gSA vki “kh?kz gh ns[k ik,axs fd bl izFke bdkbZ dh fo’k;-oLrq] 

 

*Jh vuwi pVthZ 
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izkFkfed ladYiuk,a bl ikB~;Øe esa lfEefyr dh xbZ lHkh xf.krh; fof/k;ksa ds fy, uhao ds iRFkj ds 

leku gSaA leqPp;ksa ds fl)kar xf.kr dh Hkk’kk rFkk xf.krh; “kSyh esa lkspus dk 

vk/kkj gSA vki ;g Hkh ns[k ldsaxs fd vFkZ”kkL= ds vU; ikB~;Øeksa esa Hkh vki ftu 

vo/kkj.kkvksa@ladYiukvksa dk v/;;u djsaxs] mudk Hkh xf.kr dh Hkk’kk esa Hkk’kkarj.k 

fd;k tk ldrk gSA izkjaHk esa ;g vewrZ ;k xw<+ izrhr gks ldrk gS rFkkfi ;g 

vFkZ”kkL= dh vo/kkj.kkvksa ij fopkj djus esa rFkk muds rkfdZd fo”ys’k.k esa vkius 

dkS”ky dk fodkl djus esa ykHkdkjh gksxkA 

bl bdkbZ dks fuEu :i esa O;ofLFkr fd;k x;k gSA vxys Hkkx esa leqPp; dh 

ladYiuk ij O;kid ppkZ dh xbZ gSA leqPp; dh ifjHkk’kk nsus ds i”pkr~] bls O;Dr 

djus dh fof/k;ksa ds ckjs esa crk;k x;k gSA ge ns[ksaxs fd oLrqvksa ds ,d lqifjHkkf’kr 

lewg dks gh leqPp; dgrs gSaA bl Hkkx esa ;g Hkh crk;k x;k gS fd nks leqPp; 

leku dc gksrs gSa rFkk dksbZ leqPp;] nwljs leqPp; dk mileqPp; dc dgykrk gS 

vkSj bl ladYiuk ds ek/;e ls NksVs vkSj cM+s laxzgksa ij fopkj fd;k tk ldrk gSA 

mileqPp; ds lkFk-lkFk] vf/keqPp; rFkk ?kkr leqPp; dh vo/kkj.kkvksa dh Hkh ppkZ 

dh xbZ gSA vuqxkeh Hkkxksa esa leqPp;ksa ij dh tk ldus okyh lafØ;kvksa ij Hkh ppkZ 

dh xbZ gS] ftuesa leqPp;ksa dk lfEeyu] mudh mHk;fu’Brk rFkk varj izeq[k gSaA 

lkFk gh fdlh leqPp; ds iwjd ds ckjs esa ckr dh xbZ gSA vafre Hkkx esa fdlh 

leqPp; ds foHkDrhdj.k dh vo/kkj.kk ds ckjs esa ppkZ dh xbZ gS rFkk blds dqN 

O;kogkfjd mnkgj.k Hkh fn, x, gSaA oLrqr%] bl iwjs Hkkx esa vusd mnkgj.k fn, x, 

gSa ftlls lHkh vo/kkj.kkvkas dks Hkyh-Hkkafr le>k tk ldsA 

1-2 leqPp; dh vo/kkj.kk (The Concept of a Set) 

leqPp; dh ifjHkk’kk (Definition of Concept) 

oLrqvksa ds lqifjHkkf’kr lewg ;k laxzg dks leqPp; dgrs gSaA tSls fd iqLrdksa dk 

leqPp;] O;fDr;ksa dk leqPp;] la[;kvksa dk leqPp; bR;kfnA ge fdlh Hkh izdkj 

dh oLrqvksa ds leqPp; cuk ldrs gSa tSls fd 

• le-la[;kvksa dk leqPp; ¼2] 4] 6----½( 

• vkids ilanhnk [kk| inkFkksZa dk leqPp; ¼Mcy jksVh] pkoy] ngh] feDLM 
ost+hVscy½ vFkok vkHkw’k.k ¼lksus dh pSu] dku dh ckfy;k¡½A 

ge vkSj Hkh vusd izdkj ds leqPp;ksa dh ppkZ dj ldrs gSa tSls fd fdlh daiuh ds 

funs”kd eaMy ¼cksMZ vkWQ Mk;jsDVjl~½ dk leqPp;] ,d laLFkk ds U;kfl;ksa ¼Trustee½ 
dk leqPp;] ,d QeZ ds deZpkfj;ksa dk leqPp;] fdlh fuekZrk ds vkiwfrZdrkZvksa dk 

leqPp;] fdlh mRikn ds miHkksDrkvksa dk leqPp;] fdlh QeZ ds fofHkUu [kkrksa dk 

leqPp;A ijarq ;g vko”;d ugha gS fd leqPp; dsoy ewÙkZ oLrqvksa ds gh gksrs gSa 

tSlk fd Åij fn, x, mnkgj.kksa esa mYys[k fd;k x;k gSA vewrZ ladYiukvksa ds 

leqPp; Hkh gks ldrs gSa tSls fd /kukRed iw.kkZadksa dk leqPp;] okLrfod la[;kvksa 

dk leqPp; bR;kfnA ijarq ;kn jgs fd leqPp; oLrqvksa dk lqifjHkkf’kr lewg gksrk 
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leqPp; rFkk leqPp;ksa 

ij lafØ;k,¡ 
gSA vFkkZr~ fdlh Hkh nh gqbZ fdlh Hkh oLrq ds laca/k esa ;g fuf”pr :i ls dg ldrs 

gSa fd og oLrq bl laxzg lewg esa gS vFkok ughaA mnkgj.k ds fy,] ;fn ge vius 

?kj ds *vkl-ikl jgus okys yacs* O;fDr;ksa ds lewg ysa rks ;g leqPp; ugha gksxk 

D;ksafd “kCn *yacs* vkSj *ikl* ds vk/kkj ij ;g r; djuk dfBu gS fd dksbZ O;fDr 

bl lewg esa gksxk ;k ugha tc rd ge bu “kCnksa dks Bhd-Bhd ifjHkkf’kr u dj nsaA 

izFkkuqlkj] ;g Hkh visf{kr gS fd fdlh Hkh leqPp; ds lnL; vyx-vyx gksaA vr%] 

tc ge fdlh leqPp; dk o.kZu mlds lnL;ksa dks lwphc) djds djrs gSa] rks ;g 

/;ku j[krs gSa fd mlesa dksbZ nksgjko u gks vFkkZr~] vxj dksbZ lnL; leqPp; esa ,d 

ls vf/kd ckj vk, rks ,d gh ckj fy[kk tkrk gSA 

leqPp; ds vo;o (Elements of a Set) 

dksbZ oLrq tc fdlh leqPp; esa gks rks mls ml leqPp; dk vo;o ;k lnL; dgrs 

gSaA vr% ge fy[krs gSa fd **a ] baxfy”k o.kZekyk ds leqPp; dk ,d lnL; gS** ;k 

**3] le-la[;kvksa ds leqPp; dk vo;o ugha gS**A leqPp;ksa dks fy[kus ds fy, ge 

blds vo;oksa dks e/;e dks’Bdksa ds e/; esa vYifojke ds ek/;e ls vyx djds 

lwphc) djrs gSaA mnkgj.kkFkZ] le-la[;kvksa ds leqPp; dks ge {2, 4, 6, 8, 10,…} 
ls fu:fir fd;k tk ldrk gSA /;ku nsa fd bl leqPp; ds var esa vafdr fcanq bl 

rF; dks n”kkZrs gSa fd ;g leqPp; vuar rd tkrk gSA 

,d leqPp; ds vo;oksa dh la[;k dqN Hkh gks ldrh gSA mnkgj.k ds fy,] vaxzst+h 

o.kZekyk ds v{kjksa ds leqPp; {a, b, c, d, e,…} esa 26 vo;o gksrs gSa tcfd Loj 

o.kksZa ¼vowels½ ds leqPp; {a, e, i, o, u} esa 5 vo;o gksrs gSaA 

leqPp; dh x.kuh;rk@x.kula[;kRedrk (Cardinality of a Set) 

,d leqPp; ds vo;oksa dh la[;k ifjfer vFkok vifjfer gks ldrh gSA fdlh QeZ 

ds deZpkfj;ksa dk leqPp; fdlh fuekZrk ds lek;kstdksa@laHkj.kdrkZvksa dk leqPp; 

rFkk O;kikj dh nqfu;k ls blh izdkj ds vU; mnkgj.k ifjfer leqPp;ksa ds mnkgj.k 

gSa D;ksafd ge bu leqPp;ksa ds vo;oksa dh fdlh u fdlh Øe esa fxurh dj ldrs 

gSaA blds fy, ge blds vo;oksa dks ,d-,d djds rc rd fxurs gSa tc rd 

vafre vo;o u fey tk,A nwljh vksj] /kukRed iw.kkZadksa dk leqPp; {1] 2] 3]---} 
vuar gS D;ksafd x.ku dh izfØ;k dHkh lekIr ugha gksxhA O;kikj ls lacaf/kr dqN 

O;kogkfjd leL;kvksa esa vuar leqPp; Hkh vk ldrs gSaA fdlh leqPp; ds vo;oksa 

dh la[;k dks ml leqPp; dh x.kuh;rk dgrs gSaA ;fn fdlh leqPp; A esa n 
vo;o gksa rks leqPp; A dh x.kuh;rk A gksxhA fdlh leqPp; A dh x.kuh;rk dks 

|A| ls Hkh O;Dr djrs gSaA vr%] ;fn A vaxzst+h o.kZekyk ds v{kjksa dk leqPp; gS] rks 

|A| = 26 gksxkA ;fn vaxzst+h o.kZekyk ds Loj o.kksZa dk leqPp; gS rks bldh 

x.kuh;rk 5 gksxh] vFkkZr~ |X| = 5 gksxkA  
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izkFkfed ladYiuk,a vadu i)fr (Notations) 

1½ leqPp;ksa dks lkekU;r% vaxzst+h o.kZekyk ds cM+s v{kjksa vFkkZr~ A, B, C, ... bR;kfn 
ls O;Dr fd;k tkrk gSA  

2½ fdlh leqPp; ds vo;oksa dks lkekU;r% vaxzst+h o.kZekyk ds NksVs v{kjksa 

vFkkZr~ a, b, c, ... bR;kfn ls O;Dr fd;k tkrk gSA ;fn X ,d leqPp; gS 

vkSj x leqPp; X dk ,d vo;;o gS rks ge bls x X ds :i esa fy[krs gSa 

vFkkZr x leqPp; X esa gS ;k x leqPp; X dk ,d lnL; gSA 

3½ ;fn X ,d leqPp; gS rFkk y] leqPp; X dk vo;o ugha gS rks bls y X

ds :i esa fy[kk tkrk gS vFkkZr~ y leqPp; X esa ugha gS ;k y leqPp; X dk 

lnL; ugha gSA 

ge leqPp;ksa vkSj muds vo;oksa dks O;Dr djus dh blh lkekU; izFkk dk vuqikyu 

djsaxsA vFkkZr~ leqPp;ksa dks cM+s v{kjksa rFkk muds vo;oksa dks NksVs v{kjksa ls O;Dr 

djsaxsA eku yhft, J esxk baVjus”kuy fyfeVsM ds funs”kd eaMy ds lnL;ksa dk 

leqPp; gS vkSj x dh lqear dks fu:fir djrk gS] rks x ∈ J  dk vFkZ gS fd Jh lqear 

esxk baVjus”kuy fyfeVsM ds funs”kd eaMy dk lnL; gSa rFkk x ∉ J dk vFkZ gS fd 

os bl daiuh funs”kd ds funs”kd eaMy dk lnL; ugha gSA 

leqPp;ksa dk fu:i.k (Specifying a Set) 

geus vc rd dh ppkZ esa ;g mYys[k fd;k gS fd fdlh leqPp; dks blds vo;oksa 

rFkk x.kuh;rk ds inksa esa fdl izdkj ifjHkkf’kr fd;k tk ldrk gSA ge leqPP; ds 

lnL;ksa dks v/kZfojkeksa }kjk iF̀kd~ djrs gq, mudh lwph cukrs gSa vkSj ml lwph dks 

bu dks’Bd { } fpUgksa ls vko`Ùk dj nsrs gSaA geus ns[kk fd fdlh leqPp; dks mlds 

vo;oksa dks lwphc) djds fy[kk tk ldrk gSA bl fof/k esa fdlh leqPp; ds 

fu:i.k dks leqPp; dk jksLVj ;k lkj.khc) :i dgrs gSaA jksLVj :i esa ge 

leqPp; ds vo;oksa dks e/;e dks’Bdksa esa lwphc) djrs gSaA bl fof/k esa ge dsoy 

leqPp; ds vo;oksa dh lwph cukrs gSa] bl lwph esa vo;oksa dk Øe dksbZ egÙo ugha 

j[krkA mnkgj.k ds fy,] ge dks’Bdksa esa vo;oksa dk Øe a, e, i, o, u gks vFkok u, a, 
o, e, i] blls dksbZ varj ugha iM+rkA 

mnkgj.k 1 % eku yhft, fd P ,d daiuh }kjk fufeZr mRiknksa a, b, c, d, e vkSj f 
dk ,d leqPp; gSA jksLVj fof/k ds vuqlkj] bl leqPp; dks  

P = {a, b, c, d, e, f } 

ds :i esa O;Dr fd;k tk ldrk gSA 

mnkgj.k % leqPp; {x | x “kCn *stock* esa iz;qDr v{kj gS} dks bl izdkj i<+k tkrk 

gS& **,sls lHkh v{kjksa x dk leqPp; ftldk iz;ksx “kCn *stock* fy[kus esa gqvk gSA 

bl leqPp; dks blds vo;oksa dks lwphc) djds {s, t, o, c, k} ds :i esa Hkh O;Dr 

fd;k tkrk gSA  
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leqPp; rFkk leqPp;ksa 

ij lafØ;k,¡ 
ijarq bl fof/k ls fdlh leqPp; dk fu:i.k lnSo ljy ugha gksrkA fo”ks’k rkSj ij 

rc tc leqPp; esa vo;oksa dh la[;k cgqr vf/kd vFkok vifjfer gksA tSls fd 

izkd̀frd la[;kvksa ds leqPp; ds lHkh vo;oksa dks bl fof/k ls iw.kZr;k fu:fir 

djuk dfBu gSA vr%] cgq/kk fdlh leqPp; dks O;Dr djus dh vU; fof/k dk iz;ksx 

Hkh gesa djuk iM+rk gS ftldks leqPp; fuekZ.k fof/k ds uke ls tkuk tkrk gSA 

vFkZ”kkL= esa ge leqPp;ksa dks fu:fir djus dh bl fof/k dk iz;ksx vDlj djsaxsA 

leqPp; fuekZ.k fof/k ds varxZr dks’Bd esa ml fu;e ;k izfrca/k dk o.kZu fd;k 

tkrk gS ftlds vk/kkj ij ;g r; fd;k tk lds fd dksbZ nh gqbZ oLrq bl leqPp; 

dk vo;o gS ;k ughaA  

bl fof/k esa leqPp; dk dksbZ O;kid@lkekU; vo;o fy;k tkrk gS] ftldk izrhd 

¼vFkok y, z vkfn½ ls O;Dr fd;k tkrk gSA ;g izrhd leqPp; ds lHkh vo;oksa dks 

fu:fir djrk gSA bl izrhd ds i”pkr~ ge fpUg ‘:’ vFkok “|” dk iz;ksx djrs gSa 

ftldk vFkZ *tgk¡* gksrk gSA rRi”pkr~ leqPp; ds vo;oksa ds fof”k’V xq.k/keZ 

fy[kdj] bl iwjs dFku dks e/;e dks’Bd { } ds Hkhrj fy[kk tkrk gSA 

mnkgj.k 2 % vkb;s] vc ge Åij fy, x, ,d daiuh }kj fufeZr lHkh mRiknksa ds 

leqPp; P dks leqPp; fuekZ.k fof/k ls fu:fir djsaA bl leqPp; dks bl izdkj 

fu:fir fd;k tk ldrk gS % 

 P = {x | x daiuh R }kjk fufeZr ,d mRikn gS} 

bl dks’Bd esa fn, laiw.kZ dFku dks ge bl izdkj i<+rs gSa % 

,sls x dk leqPP; tgk¡ x daiuh R }kjk fufeZr ,d mRikn gSA 

tSlk fd Åij crk;k x;k x] leqPp; P ds fdlh Hkh vo;o dks fu:fir djrk gSA 

vr%] vc tks Hkh oLrq ;gk¡ gSS] fn, gq, visf{kr xq.k dks larq’V djsxh] dsoy ogh bl 

leqPp; P dk lnL;@vo;o gksxh] vU; dksbZ oLrq ughaA  

dqN fof”k’V leqPp; (Examples of Sets) 

1½    = {1, 2, 3,….}, izkd`frd la[;kvksa dk leqPp;  

2½     = 0, 1, 1, 2, 2,... , iw.kkZadksa dk leqPp; 

3½    = {p/q : p, q ∈ Z} , ifjes; la[;kvksa dk leqPp;   

/kukRed ifjes; la[;kvkas dk leqPp;]   = : 0r r  

4½ okLrfod la[;kvksa dk leqPp; R = {x : x ,d okLrfod la[;k gS} 

bl fof/k esa leqPp; dk dksbZ O;kid@lkekU; vo;o fy;k tkrk gS] mlds vkxs 

(:) vFkok “|” dk fpUg yxk;k tkrk gS vkSj blds i”pkr~ ml vo;o ds ewyHkwr 

xq.k vFkok fo”ks’krk dk o.kZu fd;k tkrk gSA fpUg ‘:’ ;k “|” A 
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izkFkfed ladYiuk,a  /kukRed okLrfod la[;kvksa dk leqPp;  

  = : 0x x  

5½ lfEeJ la[;kvksa dk leqPp; 

 C  = {x : x + ib, a, b ∈ �},  

X = {A, B, C, …}, ;fn ge ;g vkxzgiwoZd dguk pkgrs gSa fd leqPp; x ds vo;o 

Lo;a Hkh leqPP; gSa rks ge fy[ksaxs % 

 X = {A, B, C, …}, tgk¡ A, B, C, …, mileqPP; gSaA 

;s dqN ,sls fo”ks’k leqPp;; gS ftudk iz;ksx djus dh vko”;drk xf.kr esa ckj-ckj 
iM+rh gSA budks fu:fir djus okys izrhd N, Z, Q, Q+, R, R+, C fof”k’V ekud 

izrhd gSA ge bu izrhdksa dk iz;ksx bUgha fof”k’V leqPp;ksa ds fy, lqjf{kr j[ksaxsA 

fjDr leqPp; (Empty Set) 

,d ,slk leqPp; ftlesa ,d Hkh vo;o ugha gksrk] fjDr leqPp; dgykrk gSA bls 

izrhd ɸ vFkok ls { } O;Dr djrs gSaA 

mnkgj.k ds fy,] A = {x : � ∈ �, 2 <  � <  3} ,d fjDr leqPp; gS D;ksafd ,slk 

dksbZ Hkh izkd̀frd la[;k ugha gksrh tks 2 vkSj 3 ds chp esa gks vFkkZr~ tks fn, gq, 

xq.k dks larq’V djsaA vr%] ge fy[k ldrs gSa fd � = ∅ ;k A = { }.  LokHkkfod :i 

ls] fjDr leqPp; dh x.kuh;rk “kwU; gksrh gS vFkkZr~ |∅|  =  0.  

/;ku nsa fd � =  �0}] fjDr leqPp; ugha gS D;ksafd blesa ,d vo;o 0 gSA 

fVIi.kh % 

1½ ;fn x fdlh leqPp; A dk vo;o gS rks ge bls lkadsfrd :i esa x ∈ A ls 

O;Dr djrs gSaA ;fn b leqPp; A dk vo;o ugha gS rks bls � �∉} A ls O;Dr 

fd;k tkrk gSA 

2½ fdlh leqPp; ds vo;o] leqPp; Hkh gks ldrs gSaA  

mnkgj.k ds fy,] ;fn A, B, C leqPp; gaS] rks budk laxzg x = {A, B, C} Hkh ,d 

leqPp; gksxk ftlds vo;o leqPp; A, B rFkk C gSaA vFkkZr~ � ∈  �] � ∈  �, � ∈
 X. 

vkb;s] vc ge nks fn, gq, leqPp;ksa ds chp laca/kksa ds ckjs esa dqN ppkZ djsaA bl 

Hkkx esa ge leqPp;ksa ds e/; dsoy nks izdkj ds laca/kksa dh tkudkjh ysaxs] nks 

leqPp; leku dc gksrs gS] rFkk fdlh leqPp; dk ,d iwjd leqPp; D;k gksrk gSA 
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leqPp; rFkk leqPp;ksa 

ij lafØ;k,¡ 
leku leqPp; (Equality of Sets) 

nks leqPp; leku gksrs gSa ;fn muds vo;o leku gksaA ;fn A = 1, 2,3,5 gS vkSj 

1, 2,3,5B  rks A = B gksrk gS vFkkZr~ A vkSj B ds vo;o leku gSaA tSlk fd 

ge igys ;g pqds gSa fd fdlh leqPp; esa vo;oksa dks fy[kus dk dqN egÙo ugha 

j[krk] blfy, ;fn A = {m, n, p} gS vkSj B = {n, p, m}, rks Hkh A = B gksxkA 

mnkgj.k 3 % ;fn A = {1, 2, 3, 4} gS vkSj B ={x | x  ,d /kukRed iw.kkZad gS rFkk    

x2 < 25}gS rks A = B gksxkA 

Ckks/k iz”u 1 

1½ fuEufyf[kr leqPp;ksa dks leqPp; fuekZ.k :i esa fy[ksa % 

d½ 43 ls cM+h okLrfod la[;kvksa dk leqPp; 

[k½ 18 ls cM+h ijarq 57 ls NksVh okLrfod la[;kvksa dk leqPp; 

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

2½ ;fn leqPp;  A = {2,4,6}, B = {7,2,6}, C = {4,2,6} vkSj D = {2,4}gS] rks 
uhps fn, dFkuksa esa ls dkSu-ls dFku lR; gSa\ 

 ¼d½ A = D ¼[k½ 6 ∈ C ¼x½ ɸ ∈ C  ¼?k½ C = A 

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

1-3 mileqPp;] vf/kleqPp; rFkk ?kkr leqPp; (Subsets, 
Supersets and Power Sets) 

bl Hkkx esa ge mu leqPp;ksa dh ppkZ djsaxs tks vU; fdlh leqPp; esa varfoZ’V gSaA 

mileqPp;] vf/kleqPp; rFkk ?kkr mileqPp; tSlh egÙoiw.kZ dh vo/kkj.kk,¡ bl 

[kaM dh fo’k;-oLrq gSA ge ;gk¡ ;g Hkh le>us dk iz;kl djsaxs fd bu mi-leqPP;ksa 

ds la;kstuksa ls ge fofHkUu leqPP;ksa ds chp laca/kksa dks fu:i.k fdl izdkj djrs gSa\ 
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izkFkfed ladYiuk,a 1-3-1 mileqPp; rFkk vf/kleqPp; (Subsets and Supersets) 

Ekkuk A = {1,2,3} vkSj B = {1,2,3,5,7} gSA ge ns[krs gSa fd leqPp; A dk izR;sd 

vo;o] leqPp; B dk Hkh vo;o gSA vFkkZr~ x ∈ A⇒ x ∈ B. ,slh fLFkfr esa ge dgrs 

gSa fd leqPp; A, leqPp; B dk mileqPp; gS rFkk lkadsfrd :i esa bls A ⊆ B ls 

O;Dr djrs gSaA vr%] leqPp; A leqPp; B dk mileqPp; dgykrk gS ;fn A dk 

izR;sd vo;o] B dk Hkh vo;o gksA 

;fn A, B dk mileqPp; gS rks B, A dk vf/kleqPp; dgykrk gSA bls lkadsfrd :i 

esa B ⊇ A ls O;Dr fd;k tkrk gSA  

fVIi.kh %  

1½ Åij dh ifjHkk’kk ls ge ns[k ldrs gSa fd &  

izR;sd leqPp; viuk mileqPp; gksrk gSA vFkkZr~ A ⊂ A gSA ge ;g fu’d’kZ 

fudky ldrs gSa fd fjDr leqPp; ɸ izR;sd leqPp; dk mileqPp; gksrk gSA 

D;ksafd fjDr leqPp; ɸ esa dksbZ vo;o ugha gksrk]  

2½ ;fn A ⊂ B  gS] rks gesa ;g rks fuf”pr :i ls dg ldrs gSa fd A dk izR;sd 

vo;o B esa gksxkA ijarq B ds vo;oksa ds ckjs esa fuf”pr :i ls dqN ugha dgk 

tk ldrkA B ds lHkh vo;o A ds Hkh vo;o gksa] ;g vko”;d ugha gSA ;fn 

B ds lHkh vo;o] A ds Hkh vo;o gksa rks B Hkh A dk mileqPp; gks tk,xk] 

vFkkZr~ B ⊂ A gksxkA bl fLFkfr esa A vkSj B leku leqPp; gks tk,axsA vFkkZr~]  

A ⊂ B rFkk  B ⊂ A ⇔ A = B…………………………..…(1)  

 Åij fn, x, dFku esa fpUg ‘⇔’ f}/kk rkRi;Z ¼Double implication½ dgykrk 

gS rFkk ‘⇒’ vkSj ‘⇐’ dk lfEeJ.k gSA nks dFkuksa ds e/; dk iz;ksx djus dk 

vFkZ gS fd nksuksa dFku leku gSaA  

3½ ;fn leqPp; A] leqPp; B dk mileqPp; u gks rks bl rF; dks A B ls 

O;Dr fd;k tkrk gSA 

;fn A B  gS rks A esa de ls de ,d ,slk vo;o gksxk tks B esa ugha gSA 

mfpr mileqPp; % ;fn A, B dk mileqPp; gS (A⊂ B ) ijarq B ds cjkcj ugha gS    

( A B ), rks A, B dk mfpr leqPp; dgykrk gSA vFkkZr~ ;fn A, B dk mileqPp; 

gS] ijarq B, A dk mileqPp; ugha gS rks A dks B dk mfpr mileqPp; ¼Proper 
subset½ dgrs gSa vkSj bls A⊆ B ls O;Dr fd;k tkrk gSA  

eku yhft, 1, 2,3 ;A rFkk 1, 2,3,5B gSA ge ns[k ldrs gSa fd A, B dk 

mileqPp; gS ijarq B, A dk mileqPp; ugha gS D;ksafd 5,  B dk ,slk vo;o gS tks 

A esa ugha gSA vr% ge ikrs gSa fd A⊆ B rFkk B⊈ A. blfy, ge dg ldrs gSa fd 

A, B dk mfpr mileqPp; gS vFkkZr~ A⊂ B gSA 
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leqPp; rFkk leqPp;ksa 

ij lafØ;k,¡ 
mnkgj.k 4 % eku yhft, Q, Hkkjr dh lHkh daifu;ksa ds lHkh izca/k funs”kdksa dk 

leqPp; gSa rFkk P jSucSDlh fyfeVsM esa izca/k funs”kdksa dk leqPp; gSA bl fLFkfr esa 

P, Q  dk mfpr mileqPp; gSA bls gesa P ⊂ Q  ls O;Dr dj ldrs gSaA 

mileqPp; dh ladYiuk dks fp= ds ek/;e ls Hkh n”kkZ;k tk ldrk gS tSlk fd 

uhps fn, x, js[kkfp= esa fd;k x;k gSA 

 
 

 

 

 

js[kkfp= 1-1 

bu js[kkfp=ksa dks osu vkjs[k dgrs gSaA js[kkfp= 1-1 esa] leqPp; B iwjh rjg leqPp; 

A ds Hkhrj gSA vr%] B A gksxk  

 

 

 

 

 

 

 

 

 

js[kkfp= 1-2 

js[kkfp= 1-2] nks ,sls leqPp;ksa A vkSj B dks n”kkZrk gS ftuesa dksbZ Hkh mHk;fu’B vo;o 

ugha gS vFkkZr~ �� ∩ � = ɸ)A vr% ge dg ldrs gSa fd A B  vkSj B A A  

js[kkfp= 1-3 esa 
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js[kkfp= 1-3 
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izkFkfed ladYiuk,a nks ,sls leqPp; n”kkZ, x, gSa ftuesa dqN vo;o rks mHk;fu’B gks ldrs gaS ijarq u 

A, B dk mileqPp; gS u B, A dkA 

lkoZf=d leqPp; (Universal Set) 

gesa cgq/kk ,sls leqPp;ksa ij fopkj djuk iM+rk gS rks fdlh ,d gh leqPp; ds 

mileqPp gksrs gSaA og vk/kkjHkwr leqPp; lkoZf=d leqPp; dgykrk gSA mnkgj.k ds 

fy,] ;fn ge fdlh fo”ks’k lanHkZ esa dsoy izkd̀frd la[;kvksa ds mileqPp;ksa ij 

fopkj dj jgs gSa tSls fd  

lHkh le izkd̀r la[;kvksa dk leqPp; = A = {2, 4, 6, 8, …} 

lHkh fo’ke izkdr̀ la[;kvksa dk leqPp; = B = {1, 3, 5, 7, …} 

3 ls foHkkftr gksus okyh lHkh izkd̀r la[;kvksa dk leqPp; = {3, 6, 9, 12, …} 
bR;kfnA bl fo”ks’k lanHkZ esa izkdr̀ la[;kvksa dk leqPp; = N = {1, 2, 3,.…} 
leqPp;ksa A, B, C ds fy, lkoZf=d leqPp; dgykrk gSA D;ksafd ;gk¡ tks leqPp; 

izklafxd gS os lHkh N ds mileqPp; gSA  

1-3-2 ?kkr leqPp; (Power Sets) 

Ekku yhft, X = {2, 3} gSA vkb;s] blds lHkh laHko mileqPp;ksa ij fopkj djsaA X 
ds mileqPp; gSa %{2}, {3}, {2, 3} vkSj ɸ ¼vFkkZr~] fjDr leqPp;½A leqPp; 

{ɸ,{2}, {3}, {2, 3}} dks X dk ?kkr leqPp; dgrs gSaA vr%] fdlh leqPp; X dk 
?kkr leqPp; mlds lHkh mileqPp;ksa dk leqPp; gksrk gSA bls X }kjk O;Dr 

fd;k tkrk gSA bl ifjHkk’kk ds vuqlkj]  

( ) { : }X A A X= ⊂  

Åij nh xbZ ifjHkk’kkvksa ds vk/kkj ij ge fuEufyf[kr dFkuksa dks fl) dj ldrs 

gSaA ;fn A vkSj B dksbZ Hkh leqPp; gSa rks  

1½ A B  ;fn A B vkSj B A  

2½ A A rFkk A 

3½ A A  rFkk A  

4½  gksrk gSA vr%  fjDr leqPp; ugha gksrkA blesa ,d vkSj 

dsoy ,d vo;o  gksrk gS  

ge fdlh Hkh fn, gq, leqPp; ds lHkh laHko mileqPp; rFkk mudh la[;k 

ljyrkiwoZd Kkr dj ldrs gSaA mnkgj.k ds fy,] ;fn ge ,d leqPp;
{1,3,5,7,9}A =  ysa rks blds lHkh mileqPp; bl izdkj Kkr fd, tk ldrs gSa %  
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leqPp; rFkk leqPp;ksa 

ij lafØ;k,¡ 
 i) { }0 1,3,5,7,9A =  ¼mileqPp; dh ifjHkk’kk ls A viuk mileqPp; gS½ 

ii) { } { } { } { } { }11 12 13 14 151 , 3 , 5 , 7 , 9A A A A A= = = = =  

iii) { } { } { } { } { } { }21 22 23 24 25 261,3 , 1,5 , 1,7 , 1,9 , 3,5 , 3,7A A A A A A= = = = = =  

{ } { } { } { }27 28 29 203,9 , 5,7 , 5,9 , 7,9A A A A= = = =  

iv)  { } { } { } { }31 32 33 341,3,5 , 1,3,7 , 1,3,9 , 1,5,7A A A A= = = = , 

  { } { } { } { }35 36 37 381,5,9 , 1,7,9 3,5,7 , 3,5,9A A A A= = = = , 

  { } { }39 303,7 ,9 , 5,7,9A A= =  

v) { } { } { } { }41 42 43 441,3,5,7 , 1,3,5,9 , 1,3,7,9 , 1,5,7,9A A A A= = = = , 

{ }45 3,5,7, 9A =  

vi) { }Φ = . 

tc ge bu lHkh mileqPp;ksa dh x.kuk djrs gSa] rks ikrs gSa fd budh la[;k 32 gSA 

O;kid :i esa 32 = 25 vr% n vo;oksa okys fdlh Hkh leqPp; ds mileqPp;ksa dh 

dqy la[;k 2n gksrh gSA  

mnkgj.k 5 % ;fn A = {h, I, j, k, l} gS rks blds Hkh 52 32.= mileqPp; gksaxsA buesa 

ls dqN uhps fn, gSa 

              X = {I, j, l}⊂A 

               Y = {h, l} ⊂ A 

                Z = {I, j} ⊂A 

ge ns[k ldrs gSa fd Z, X dk Hkh mileqPp; gSA vFkkZr~ Z⊂X  

/;ku nsa fd X, Y, Z lHkh P(A) ds vo;o gSaA vFkkZr~ X P(A)[ Y P (A), Z [(A) 
fo|kfFkZ;ksa ls vuqjks/k gS fd P(X) ds lHkh vo;oksa dks lwphc) djsaA 

Ckks/k iz”u 2 

1½ leqPp; {a, b, c}ds lHkh mileqPp; Kkr djsaA budh la[;k D;k gksxh\ 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 
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izkFkfed ladYiuk,a 2½ uhps fn, leqPp;ksa esa (⊆, ⊂, =) ds vk/kkj ij ;fn dksbZ laca/k] gks rks] mls Kkr 

dhft, % 
       � = ��: 0 ≤ � ≤ 1} 

� = ��: 0 < � < 1} 

� = ��: 0 ≤ � < 1} 

� = ��: 0 ≤ �� ≤ 1} 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

3½ fdlh mileqPp; ds ?kkr leqPp; dh ladYiuk dh O;k[;k dhft,A 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

1-4 leqPp;ksa ij lafØ;k,¡ (Operations on Sets) 

lk/kkj.k vadxf.kr rFkk chtxf.kr esa] pkj lkekU; lafØ;k,¡ gSa] ftUgsa vadksa@O;atdksa 

ij fd;k tk ldrk gS] os gSa % ;ksx] O;odyu] xq.kuQy rFkk foHkktuA blh izdkj] 

leqPp;ksa ij eq[;r% nks lafØ;k,¡ dh tk ldrh gSaA ;s gSa leqPP; lfEeyu rFkk 

leqPP;ksa dh mHk;fu’BrkA bl [kaM esa ge bu lafØ;kvksa ds ckjs esa i<+saxsA 

1-4-1 leqPp;ksa dk lfEeyu (Union of Sets) 

nks leqPp;ksa A vkSj B dk lfEeyu] ftls AB ls O;Dr fd;k tkrk gS] ,d ,slk 

leqPp; C gksrk gS ftlesa A ds lHkh vo;oksa ds lkFk-lkFk B ds Hkh lHkh vo;o gSA 

os vo;o tks A vkSj B nksuksa esa mHk;fu’B gksa] os AB dsoy ,d ckj fy[ks tkrs gSa %  

lkadsfrd :i esa] C = AB = {x | x ∈ A vFkok x ∈ B} 

mnkgj.k 6 % A = 1, 2,3, 4,5  

       B  = 5,7,9,11,13  

   A B  = 1, 2,3, 4,5, 7,9,11,13   
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leqPp; rFkk leqPp;ksa 

ij lafØ;k,¡ 
/;ku nsa fd AB dks fy[kus ds geus ek= A vkSj B ds lHkh vo;oksa dks lwphc) 

fd;k gS vkSj **5** dks] tks fd A vkSj B nksuksa esa gS] dsoy ,d ckj fy[kk gSA 

mnkgj.k 7 % ;fn A= pkYlZ fMdsal }kjk fy[kh xbZ lHkh iqLrdksa dk leqPp; rFkk  

     B= ekdZ V~osu }kjk fy[kh xbZ lHkh iqLrdksa dk leqPp; gSA vr%]  

A B  = mu iqLrdksa dk leqPp; gksxk tks ;k rks pkYlZ fMdsal 

}kjk fy[kh xbZ gksa ;k  ekdZ V~osu }kjkA 

mnkgj.k 8 % eku yhfy, A = {1, 2, 3, 4} rFkk B = {3, 4, 7, 8}gSA vr% A ∪ B = 
{1, 2, 3, 4, 7, 8}. /;ku nsa fd leqPp; esa geus vo;oksa 3 vkSj 4 dks dsoy 

,d gh ckj fy[kk gS ;|fi ;s nksuksa A vkSj B nksuksa leqPp;ksa ds vo;o FksA 

1-4-2 leqPp;ksa dh mHk;fu’Brk (Intersection of Sets) 

nks leqPp;ksa A vkSj B dk mHk;fu’B leqPP; C] ftls A ⋂ B ls O;Dr fd;k tkrk 

gS] mu lHkh vo;oksa dk leqPp; gksrk gS tks A vkSj B nksuksa esa mifLFkr gSaA  

lkadsfrd Hkk’kk esa]  

C = A⋂B = {x | x ∈ A vkSj x ∈ B} 

mnkgj.k 9 % eku yhft, & 

 A = {1, 3, 5, 7, 9} rFkk B ={2, 3, 4, 5, 6} gSA  

3 vkSj 5 A vkSj B ds mHk;fu’B vo;o gSaA 

vr% A B∩ = { }3,5  gksxkA 

mnkgj.k 10 % ;fn A = vaxzst+h o.kZekyk ds v{kjksa dk leqPp; gS] rFkk  

    B =  vaxzst+h o.kZekyk ds Lojksa dk leqPp; gSA 

rks A B∩ = vaxzst+h o.kZekyk ds Lojksa dk leqPp; gksxkA 

mnkgj.k 11 % eku yhft, 

 A = {1, 2, 3, 4, 5}  rFkk B = {6, 7, 8, 9, 10} 

gSA ge ns[k ldrs gSa fd A vkSj B esa dksbZ Hkh mHk;fu’B vo;o ugha gSA vr% 
A B∩  esa dksbZ Hkh vo;o ugha gksxkA vFkkZr~ A B∩ =∅ .  
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izkFkfed ladYiuk,a blh izdkj] ge nks ls vf/kd leqPp;ksa dk mHk;fu’B Hkh Kkr dj ldrs gSaA ;fn A, 
B vkSj C rhu leqPp; gSa] rks A ∩ B  ∩ C mu vo;oksa dk leqPp; gksxk tks rhuksa 

leqPp;ksa A, B vkSj C esa mifLFkr gksaA 

mnkgj.k 12 % ;fn A = {m, n, o, p}, B = {m, o, p, q} rFkk C = {n, q, r} gS] rks A 
∩ B  ∩ C = ∅ gksxk D;ksafd A, B vkSj C dksbZ Hkh vo;o mHk;fu’B ugha gSA  

mnkgj.k 13 % eku yhft, A = {1, 2, 4, 7, 9, 11}; B = {2, 7, 9, 11, 17, 19}; C = 
{0, 2, 5, 7, 19, 24}rFkk D = {2, 7, 9} gSa vr% A ∩ B ∩ C ∩ D = {2, 7}gksxkA 

mnkgj.k 14 % eku yhft, A = {x | x ∈ R rFkk 0 ≤ x ≤ 7}, B= {x | x ∈ R vkSj 3 ≤  
x ≤ 9 gSA vr% A ∩ B={x | x ∈ R vkSj 3 ≤ x ≤ 7} gksxkA 

vla;qDr leqPp; (Disjoint Sets) 

nks leqPp; A vkSj B vla;qDr dgykrs gSa ;fn A B φ= gks] vFkkZr~] A vkSj B esa 

dksbZ Hkh mHk;fu’B vo;o u gksA 

1-4-3 leqPp;ksa dk varj (Difference of Sets) 

nks leqPp;kas A vkSj B dk varj] ftls A/B vFkok A ‒ B ls O;Dr fd;k tkrk gS] 

mu vo;oksa dk leqPp; gS tks A esa gS fdarq B esa ugha gSaA lkadsfrd Hkk’kk esa]  

A ‒ B= {x : x ∈ � vkSj � ∉ B} 

mnkgj.k 15 % ;fn A= {1, 2, 3, 4, 5) rFkk B = {4, 5, 6,7} gS rks A – B = {1, 2, 
3} gksxk D;ksafd dsoy 1] 2 vkSj 3 gh leqPp; A ds os vo;o gSa] tks B esa mifLFkr 
ugha gSaA vr% mUgsa A – B esa lfEefyr ugha fd;k x;kA 

blh izdkj]  B – A = {6, 7} gSA   

fdlh leqPp; dk iwjd % geus ihNs lkoZf=d leqPP; dh ladYiuk dh O;k[;k dh 

FkhA 

;fn U ,d lkoZf=d leqPP; gS rFkk A mldk ,d mileqPP; gS rks A dk iwjd U 
ds mu vo;oksa dk leqPP; gS tks A esa ugha gSA A ds iwjd dks A′ ls O;Dr fd;k 

tkrk gSA Li’V gS fd A′ = U – A gksxkA 

vr% A′ = U – A = {x ∈ U | x ∉ A} 

mnkgj.k ds fy,] ;fn U= izkd̀frd la[;kvksa dk leqPp; gS rFkk E= le izkd`frd 

la[;kvksa dk leqPp;] rks ge ns[k ldrs gSa fd A ⊂ U , vr% A dk iwjd A’ = U – 
A, fo’ke izkdr̀ la[;kvksa dk leqPp; gksxkA 
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leqPp; rFkk leqPp;ksa 

ij lafØ;k,¡ 
mnkgj.k 16 % ;fn A = { m, n, o, p }, B = { m, o, p, q }, C = { m, p, r } gS rFkk 
lkoZf=d leqPp; E = { k, l, m, n, o, p, q, r, s } gS] rks   

a) A ∪ B = { m, n, o, p, q } 

b) A ∪ C = { m, n, o, p, r } 

c) B ∪ C = {m, o, p, q, r } 

d) A ∪ B ∪ C = {m, n, o, p, q, r } 

e) (A∪ B)′ = {k, l, r, s } U ds ,sls vo;oksa dk leqPp; gS tks A∪B esa ugha gSaA 

blh izdkj] ge ns[k ldrs gSa fd 

(A∪ C)′ = {k, l, q, s } 

(B ∪ C)′ = {k, l, n, s } 

(A∪ B ∪ C)′ = {k, l, s } 

leqPp;ksa ij lafØ;k,¡ & lfEeyu] mHk;fu’B] varj rFkk iwjd & osu vkjs[kksa ds 

ek/;e ls Hkyh-Hkk¡fr fu:fir dh tk ldrh gSA uhps fn, js[kkfp=ksa dks ns[ksaA bu 

js[kkfp=ksa esa nks leqPp;ksa A vkSj B ij fofHkUu lafØ;kvksa dks fu:fir fd;k x;k gSA 

js[kkfp= 1-4 esa leqPp;ksa A vkSj B dk lfEeyu] AB fu:fir fd;k x;k gS tcfd 

js[kkfp= 1-5 esa A vkSj B dk mHk;fu’B] A B A blh izdkj js[kkfp= 1-6 esa A – B 
rFkk js[kkfp= 1-7 esa A’ dks fu:fir fd;k x;k gSA izR;sd js[kkfp= esa laxr lafØ;k 

ds QyLo:i izkIr gksus okys {ks= dk Nk;kafdr fd;k x;k gSA js[kkfp= esa lkoZf=d 

leqPp; dks ,d vk;r@oxZ ls fu:fir fd;k x;k gSA 

       lfEeyu     mHk;fu’B    varj             iwjd 

 

 

 

 

  

vc ge bu lafØ;kvksa ls lacaf/kr dqN vk/kkjHkwr laca/kksa dk mYys[k djsaxsA 

uhps fn, fu;e ;k xq.k/keZ ljyrkiwoZd fl) fd, tk ldrs gSa ijarq geus budh 

mRifÙk ;gk¡ ugha nh gS D;ksafd ;g bl ikB~;Øe dh ifjf/k ls ckgj gSA 

js[kkfp= 1-7 

A 
 A’ 

U 

js[kkfp= 1-4 

B 

A 

js[kkfp= 1-5 

A 

B 

js[kkfp= 1-6 

B 

A   
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izkFkfed ladYiuk,a Øe fofue;] lkgp;Z rFkk caVu@forj.k fu;e (Commutativity, 
Associativity, Distributivity) 

1½ leqPp;ksa dk lfEeyu rFkk mHk;fu’B Øe fofue; rFkk lkgp;Z xq.kksa dk ikyu 

djrs gSa % 

(i) A B  = B A , ( )A B C   = ( )A B C   

(ii) A B  = B A , ( )A B C   = ( )A B C   

2½ leqPp;ksa dk lfEeyu muds mHk;fu’B ij rFkk mudk mHk;fu’B] lfEeyu ij 

forfjr gksrk gS % 

(i) ( )A B C   = ( ) ( )A B A C    

(ii) ( )A B C   = ( ) ( )A B A C    

3½ Mh ekWjxu ds fu;e 

 Mh ekWjxu ds fu;eksa ds vuqlkj nks leqPp;ksa ds lfEeyu dk iwjd muds iwjdksa 

dk mHk;fu’B gksrk gSA blh izdkj nks leqPp;ksa ds mHk;fu’B dk iwjd muds 

iwjdksa dk lfEeyu gksrk gSA lkadsfrd Hkk’kk esa bu fu;eksa dks bl izdkj ls 

fy[kk tk ldrk gS % 

( )C A B = ( ) ( )C A C B  

rFkk ( )C A B = ( ) ( )C A C B  

1-4-4 leqPp; dk foHkDrhdj.k (Partition of a Set) 

fdlh fn, gq, leqPp; U dk foHkDrhdj.k] mlds ijLij vla;qDr mileqPp;ksa dk 

,slk laxzg gS ftudk lfEeyu U gksA eku yhft, ��, � = 1,2, … , �, U ds n 
mileqPp; gSa tks fuEufyf[kr xq.kksa dks larq’V djrs gSa % 

i½ �� ∩ �� = ∅,  i ,j = 1, 2,…, n, � ≠ � 

vFkkZr~ dksbZ Hkh nks fHkUu leqPp; �� vkSj �� ijLij vla;qDr gSa] rFkk 

ii½ �� ∪ �� ∪ �� ∪ … ∪ �� =  �  

 vFkkZr~ ��, ��, ��, … , �� ds lfEeyu ls gesa leqPp; U izkIr gksrk gSA 

/;ku nsus ;ksX; fcanq ;g gS fd ;fn ��, ��, ��, … , �� U ds foHkDrhdj.k gS vkSj 

U dk izR;sd vo;o ,d vkSj dsoy ,d �� esa gksxkA vkb,] ge bl mileqPP; lewg 

dks S }kjk O;Dr djsa rks budk lfEeyu ⋃ ��
�
���  }kjk fn[kk;k tk ldrk gSA  

fdlh leqPp; U ds foHkDrhdj.k dks ge fuEu:i esa Hkh fy[k ldrs gSaA 

mnkgj.k % leqPp; U = {1,2,3,4,5,6} ds fy, X1 = {1,2}, X2 = {3,5,6}, X3 = {4}  

,d foHkDrhdj.k gS D;ksafd 
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leqPp; rFkk leqPp;ksa 

ij lafØ;k,¡ 
 �� ∩ �� = �� ∩ �� =  �� ∩ �� = ∅  gS] 

rFkk �� ∪ �� ∪ �� = ∪ gS 

O;kogkfjd mnkgj.kksa esa ge ns[k ldrs gSa fd  

i½ fdlh ns”k ds jkT;ksa dk lewg ns”k dk ,d foHkDrhdj.k gS 

ii½ fdlh egk}hi ds varxZr vkus okys ns”kksa dk lewg] ml egk}hi dk ,d 

foHkDrhdj.k gSA 

fVIi.kh % ,d leqPp; ∪ ds vusd foHkDrhdj.k gks ldrs gSaA 

cks/k iz”u 3 

1½ eku yhft, fd A “kCn ‘trivial’ esa iz;qDr v{kjksa dk leqPp; gS rFkk B “kCn 
‘difficult’ esa iz;qDr v{kjksa dk leqPp; gSA A ∪ B rFkk A ∩ B Kkr dhft,  

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

2½ ;fn X = Y gS rks n”kkZb, dh X –Y = Y – X = Ø gSA  

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

3½ eku yhft, fd leqPp; � = ����, ��): �� ≥ 0, �� ≥ 0} ,d miHkksDrk ds 

miHkksx dks O;Dr djrk gS rFkk leqPp; � = ����, ��): ���� + ���� ≤ �} 
mlds ctV dks O;Dr djrk gSA tgk¡ x1 vkSj x2 miHkksx dh xbZ oLrqvksa dh 

ek=k,¡ gSa] p1, p2 > 0 muds izfr bdkbZ ewY; gSa rFkk miHkksDrk dh vk; gSA 

crkb, fd �⋃� rFkk B⋂� D;k gksaxs  

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

4½ ;fn A = {1, 2}, B = {3, 4, 5} vkSj C = {3, 5, 6, 7, 8},  rks n”kkZb, fd A∪ B 
= B ∪A  rFkk (A ∩ B ) ∩ C = A ∩ (B  ∩ C) gS  
---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------- 
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izkFkfed ladYiuk,a 
1-5 lkj-la{ksi 

geus vHkh bl ikB~;Øe dh igyh bdkbZ dks i<+k gSA leqPp;ksa ij dsafnzr bl bdkbZ 

esa ftu ladYiukvksa ls gekjk ifjp; gqvk os bl ikB~;Øe dh uhao ds iRFkjksa ds 

leku gSaA leqPp;ksa ds fl)karksa dh tkudkjh gesa xf.krh; vFkZ”kkL= dh ladYiukvksa 

dks] ftUgsa ge bl ikB~;Øe ds nkSjku i<+saxs] le>us rFkk muds lkFk dk;Z djus esa 

gekjh enn djsxhA u dsoy bl ikB~;Øe ds fy, cfYd vxys lsesLVj esa i<+s tkus 

okys xf.krh; vFkZ”kkL= ds ikB~;Øe dks le>us ds fy, Hkh bl bdkbZ dks vPNh 

rjg ls i<+uk vko”;d gSA  

geus bdkbZ dks leqPP; dh ifjHkk’kk rFkk mls fu:fir djus dh fof/k;ksa ls izkjaHk 

fd;k rFkk leqPp;ksa dks lkj.khc) :i rFkk leqPP; fuekZ.k :i esa O;Dr djus dh 

fof/k;k¡ lh[khaA blds i”pkr~ mileqPP;] vf/kleqPP; rFkk ?kkr leqPP; ds vFkZ Li’V 

fd,A lkFk gh] geus lkoZf=d leqPP; rFkk fdlh leqPP; ds iwjd leqPP; ds ckjs esa 

ppkZ dhA rRi”pkr~ geus leqPP;ksa ds lfEeyu] mHk;fu’B rFkk varj bR;kfn 

lafØ;kvksa ij foLrkj ls ppkZ dhA var esa geus bl bdkbZ dks fdlh leqPP; ds 

foHkDrhdj.k ij ppkZ ds lkFk lekIr fd;kA 

1-6 cks/k iz”uksa ds mÙkj@ladsr 

Ckks/k iz”u 1 

1½ fdlh leqPp; ds fu:i.k dh fof/k;ksa ds fy, Hkkx 1-2 ns[ksaA 

2½ dsoy dFku ¼d½ vlR; gSA 

Ckks/k iz”u 2 

1½ gesa 23 vFkkZr~ 8 mileqPp; izkIr gksaxsA 

2½ Hkkx 1-3 dks /;kuiwoZd i<+saA 

3½ fdlh leqPp; dk ?kkr leqPp;] fn, gq, leqPp; ds lHkh mileqPp;ksa dk 

leqPp;@laxzg gksrk gSA 

Ckks/k iz”u 3 

1½ A ∪ B = {t, r, i, v, a, l, d, f, c, u}rFkk A ∩ B = {t, i, l}. 

2½ Hkkx 1-4 ns[ksaA 

3½ � ∪ � = �;  � ∩ � = �.  

4) Hkkx 1-4 ns[ksaA  
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laca/k ,oa QyubdkbZ 2 laca/k ,oa Qyu* 

lajpuk 

2-0 mÌs”; 

2-1 fo’k;-izos”k 

2-2 Øfer ;qXe rFkk dkrhZ; xq.ku (Ordered Pairs and Cartesian Products) 

 2-2-1 Øfer ;qXe (Ordered Pairs) 

 2-2-2 leqPp;ksa dk dkrhZ; xq.ku (Cartesian Product of Sets) 

2-3 laca/k ( Relations) 
 2-3-1 laca/kksa ds izkar ,oa ifjlj (Domain and Range of Relations) 

 2-3-2 laca/kksa ds xq.k/keZ (Properties of Relations) 

 2-3-3 fof”k’V laca/k (Special Relations) 

2-4 Qyu (Functions) 
2-4-1 Qyu dk izkar] ifjlj] y{; vkSj lgizkar (Domain, Range, Target and Codomain 

of a Function) 

2-4-2 ,dSdh] vkPNknh ,oa ,dSdh vkPNknh Qyu (Injective, Surjective, Bijective 
Functions) 

2-4-3 Qyuksa ds varxZr leqPp;ksa ds izfrfcac rFkk izfrykse izfrfcac (Image and Inverse 
Image of Sets under Functions) 

2-5 okLrfod forku rFkk fcanq leqPp; (Real Space and Point-Sets) 

2-6 laxrrk rFkk leqPp;-Qyu (Correspondence and Set Functions) 
2-6-1 laxrrk (Correspondence) 

2-6-2 leqPp; Qyu (Set-functions) 

2-7 lkj-la{ksi 

2-8 cks/k iz”uksa ds mŸkj@ladsr 

2-0 mÌs”; 

fiNys bdkbZ esa geus leqPp;ksa ds ckjs esa i<+kA bl bdkbZ esa leqPp;ksa ds la;kstu 
dh fof/k;ksa ds ckjs esa tkudkjh izkIr djsaxs vkSj ns[kasxs fd leqPp;ksa ds la;kstu ls 
fdl izdkj u, leqPp; izkIr gksrs gSaA bl bdkbZ dks i<+us ds i”pkr~ vki leFkZ gks 
tk,axs % 

• nks leqPp;ksa dk dkrhZ; xq.ku Kkr djus esa( 

• laca/kksa vkSj Qyukas dh vo/kkj.kkvksa dk le>us esa( 

• Qyuksa ,oa laxrrk ds varj dks le>us esa( 

• okLrfod forku rFkk fcanq-leqPp;ksa dh ladYiukvksa dks le>us esa( rFkk 

• leqPp;-Qyuksa dh ladyiuk dks le>us esaA 
  

 

*Jh vuwi pVthZ 
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izkFkfed ladYiuk,a 2-1 fo’k;-izos”k 
fiNyh bdkbZ esa] tks fd bl ikB~;Øe dh igyh bdkbZ Fkh] ikBdksa dks leqPp;ksa dh 
vo/kkj.kk ls voxr djok;k x;k tksfd bl ikB~;Øe ds vk/kkjHkwr lanHkZ gSaA geus 
mileqPp;] vf/kleqPp; rFkk ?kkr leqPp; ds ckjs esa Hkh tkudkjh izkIr dhA ;g 
bdkbZ iw.kZr% fiNyh bdkbZ esa fodflr dh xbZ ladYiukvksa ij vk/kkfjr gSA fiNyh 
bdkbZ esa ikBdksa dks leqPp;ksa ij dh tkus okyh lafØ;kvksa tSls fd leqPp;ksa dk 
lfEeyu] leqPp;ksa dk loZfu’B rFkk leqPp;ksa dk varj vkfn dh Hkh ppkZ dh xbZA 
;g bdkbZ leqPp;ksa ij ,d vkSj lafØ;k] leqPp;ksa ds xq.ku ls izkjaHk gksrh gSA blds 
vk/kkj ij ge ,d egŸoiw.kZ ladYiuk *laca/k* dh O;k[;k djsaxs ftls leqPp;ksa ds 
xq.kuQy ds mileqPp; }kjk fu:fir fd;k tk ldrk gSA  

rRi”pkr~] bl bdkbZ esa ge Qyuksa dh vo/kkj.kk dh O;k[;k djsaxs tks dqN fof”k’V 
izdkj ds laca/k gksrs gSaA Qyu ds dqN fu;r rRo gksrs gSa ftUgsa izkar rFkk lg-izkar 
dgrs gSaA ;s izkar rFkk lgizkar okLro esa leqPp; gh gksrs gSaA ;fn bl leqPp;ksa ds 
vo;o Hkh leqPp; gksa rks laxrrk rFkk leqPp; Qyuksa dh ladYiukvksa dk mn; 
gksrk gSA bl lkjh ppkZ ds nkSjku] gesa dqN fo”ks’k izdkj ds Qyuksa ds ckjs esa tkuus 
dk Hkh volj feysxkA ge tkurs gSa fd leqPp;] oLrqvksa ds laxzg gksrs gSaA eku 
yhft,] fdlh leqPp; ds vo;o okLrfod la[;k,¡ gSaA bl leqPp; dks ge 
okLrfod la[;kvksa dk leqPp; dgrs gSaA bl bdkbZ esa okLrfod la[;kvksa ds 
leqPp; rFkk mlds dkrhZ; xq.ku rFkk muds dqN xq.k/keksZa dh Hkh ppkZ dh xbZ gSA  

2-2 Øfer ;qXe rFkk dkrhZ; xq.ku (Ordered Pairs and 
Cartesian Products) 

2-2-1 Øfer ;qXe (Ordered Pairs) 

tc ge fdlh leqPp; dks {a, b} ds :i esa fy[krs gSa rks ge bl ckr ij /;ku ugha 
nsrs fd leqPp; ds vo;oksa dks fdl Øe esa fy[kk x;k gSA vFkkZr~ leqPp; {a, b} 
vkSj leqPp; {b, a} leku gSaA bl fLFkfr esa ge dgrs gSa fd vo;oksa ¼la[;kvksa½ a 
vkSj b dk ;qXe {a, b} ,d vØfer ;qXe gSA ;fn vo;oksa ¼la[;kvksa½ dk Øe 
egŸoiw.kZ gks] rks ge a vkSj b ds nks i`Fkd~ Øfer ;qXe ¼a, b½ rFkk ¼b, a½ izkIr djrs 
gSaA ;s nksuksa Øfer ;qXe ,d-nwljs ls vyx gksrs gSa] vFkkZr~ (a, b) ≠ (b, a) gksrk gSA 
;|fi geus ;gk¡ dsoy Øfer ;qXeksa ds ckjs esa ppkZ dh gS] ijarq blh izdkj ge 
la[;kvksa] vo;oksa ds Øfed f=d] prq’d vFkok iapd Hkh cuk ldrs gSaA O;kid :i 
esa] ;fn gekjs ikl n-vo;o@la[;k,¡ X = {x1, x2, x3… xn} gksa] bl n-Viy esa iz;qDr 
vo;o Øec) gksa rks] gesa ,d Øfer n-Viy izkIr gksrk gSA lkekU;r%] Øfer ;qXe] 
f=d vFkok n-Viy] Øfer leqPp; dgykrs gSaA Øfer leqPp;ksa dks e/;e dks’Vdksa 
{…} ds LFkku ij y?kq dks’Bdksa (…) }kjk O;Dr fd;k tkrk gSA vc ge Øfer 
;qXeksa ds mi;ksx ds dqN mnkgj.k ysrs gSaA 

eku yhft, (x, y) ,d Øfer ;qXe gS tgk¡ x X∈ rFkk y Y∈ gSA lkFk gh] eku 

yhft, fd x ,d d{kk ds fo|kfFkZ;ksa dh vk;q dks rFkk y = {y1, y2, y3… yn} muds 
Hkkj dks O;Dr djrk gSA bl fLFkfr esa (x, y)] ml d{kk ds fo|kfFkZ;ksa ds xq.kksa] vk;q 
rFkk Hkkj ds ;qXe dks O;Dr djsxkA Øfer ;qXe ds bl fu:i.k dks le>us ds fy, 
ge x vkSj y dks la[;kRed eku nsrs gSaA eku yhft, x = 12 o’kZ rFkk y = 50 
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laca/k ,oa Qyufdyksxzke gSA bl fLFkfr esa] ¼12] 50½ vk;q rFkk Hkkj ds ,d Øfer ;qXe dks fu:fir 
djrk gS ftlesa izFke izfof’V ,d fo|kFkhZ dh vk;q dks rFkk nwljh izfof’V mlds Hkkj 
dks O;Dr djrh gSA ;fn ge bu izfof’V;ksa dk Øe cny nsa vkSj ¼12] 50½ ds LFkku 
ij ¼50] 12½ fy[ksa] rks gesa fo|kFkhZ dh vk;q 50 o’kZ rFkk mldk Hkkj 12 o’kZ izkIr 
gksxkA Øfer ;qXe dh ladYiuk Bhd ls le>us ds fy, js[kkfp= 2-1 ns[ksaA /;ku nsa 
fd bl js[kkfp= esa ;qXe ¼5] 20½ rFkk ¼20] 5½ dh fLFkfr vyx-vyx gS D;ksafd buesa 
mi;qDr la[;kvksa X vkSj Y dk Øe cny fn;k x;k gSA 

 
 

 
 

 

 

 

  

 

ifjHkk’kk % eku yhft, X vkSj Y rks dksbZ Hkh nks vfjDr leqPp; gSa rFkk x ∈ X vkSj 
y ∈ Y gSA ,d Øfer ;qXe (x, y)] ,d ,slk ;qXe gksrk gS ftlesa (x, y) ≠ (y, x) gks 
;fn x ≠ y gSA vFkkZr~  (x, y) = (y, x) dsoy rHkh gksxk] ;fn x = y  gksA lkFk gh] (p, 
q) = (r, s) rHkh vkSj dsoy rHkh gksxk ;fn p = r rFkk q = s gksA 

uksV % fdlh Øfer ;qXe (x, y)  esa x dks izFke izfof’V ?kVd rFkk y dks nwljh izfof’V 
dgrs gSaA 

2-2-2 leqPp;ksa dk dkrhZ; xq.ku  (Cartesian Product of Sets) 

eku yhft, X vkSj Y nks vfjDr leqPp; gSaA X vkSj Y dk dkrhZ; xq.ku] ftls X × 
Y ls O;Dr fd;k tkrk gS] ,sls lHkh Øfer ;qXeksa (x, y) dk laxzg@leqPp; gS ftuesa 
x X∈ dk rFkk y Y∈ dk vo;o gSA dkrhZ; xq.ku X × Y dks bl izdkj fy;k tk 

ldrk gS 
( ){ }, |  and X Y x y x X y Y× = ∈ ∈  

mnkgj.k 1 % eku yhft, { }, ,A a b c=  vkSj { }2,5X =  gSA  

bl fLFkfr esa] ( ) ( ) ( ) ( ) ( ) ( ){ }, 2 ; ,5 , , 2 ; ,5 , ,2 ; ,5H a a b b c c=   gksxkA  

mijksDr ppkZ ls ge uhps fn, fu’d’kZ fudky ldrs gSa % 

1½ ge Øfer ;qXe dh ifjHkk’kk ls Øfer n-Viy ( )1 2, ,..., nx x x dh ifjHkk’kk 

izkIr dj ldrs gSaA blh izdkj n-leqPp;ksa ( )1 2 ... , 2nA A A n n+× × × ∈ >

ds dkrhZ; xq.ku dks Hkh fuEu :i esa ifjHkkf’kr fd;k tk ldrk gSA 

0 

js[kkfp= 2-1 

(5, 20) 

(10, 30) 

(20, 5) 

(30, 60) 

y 
(H
kkj

) 

20 

30 

40 

50 

60 

5 10 15 20 25 30 35 x (vk;q) 
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izkFkfed ladYiuk,a 2½ ge A A×  dks lkekU;r% 2A fy[krs gSaA blh izdkj nA  dk vFkZ gS 
...

n

A A A× × ×  

2-3 laca/k (Relation) 

fdlh vfjDr leqPp; X ls vfjDr leqPp; B esa ,d laca/k] muds dkrhZ; xq.ku 
X×Y dk ,d mileqPp; gksrk gSA eku yhft, �  vkSj  �  nks leqPp; gS rFkk ρ
⊆X ×Y  gS] vFkkZr~] ρ ⊆X  × Y dk dksbZ mileqPp; gS rks ρ leqPp; X ls leqPp; 
Y rd ,d laca/k dgykrk gS ¼;k ρ , X vkSj Y ds vo;oksa ds chp ,d laca/k gS½A 

;fn  ρ ⊆X  × X gS rks ge dgrs gSa fd ρ , X esa ,d laca/k gSA  

mnkgj.k 2 % ekuk { }1,3,5X =  rFkk { }2, 4,6Y = gS vkSj S leqPp;ksa X vkSj Y dk 

dkrhZ; xq.ku gSA vr%  

            ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ){ }1,2 ; 1,4 ; 1,6 ; 3,2 ; 3,4 ; 3,6 ; 5,2 ; 5,4 ; 5,6S =  

gksxkA ;gk¡ ge X ls Y rd dksbZ laca/k ( )ρ  Kkr djuk pkgrs gSaA fuf”pr :i ls X 

ls Y rd ;g laca/k X × Y dk ,d mileqPp; gksxkA 

blds fy, ge uhps fn, gq, izfrca/kksa ds vuqlkj X × Y ds mileqPp; Kkr djrs 
gSaA bl izdkj] izkIr izR;sd mileqPp; fn, gq, izfrca/k ds laxr] X ls Y rd ,d 
laca/k dks fu:fir djsxkA 

i½ ( )x y+ ] 3 dk ,d xq.kt gS 

ii½ ( ) 7x y+ ≤  

iii½  x y>  

vkb;s] bu laca/kksa dks Kkr djsa % 

i) ( ) ( ) ( )1,2 ; 3,6 ; 5,4  

ii) ( ) ( ) ( )1,2 ; 1,4 ; 1,6 ; (3, 2); (3, 4); (5, 2) 

iii) ( ) ( ) ( )3,2 ; 5,2 ; 5,4  

laca/kksa ds dqN mnkgj.k % 

1½ fdlh vfjDr leqPp; X esa lekurk dk laca/k] vFkkZr~ ( ){ }1 , :  x x x Xρ = ∈ vr% 

(x, y) ∈ �1⊆ X  × X ;fn vkSj dsoy ;fn x y=  gksA 

2½ + esa foHkkT;rk dk laca/k  

�2 = {(m, n) ∈ N+ × N+ : ∃ k ∈ N+    n = k . m} 

 vr% (m, n) ∈ �2 ⊆ N+ × N+ iff |m n , ;fn vkSj dsoy ;fn 

vFkkZr~] n, m ls iwjk-iwjk foHkkT; gksA 
fVIi.kh % ∃ dk vFkZ gS] *ge Kkr dj ldrs gSa ¼de ls de ,d½ 
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laca/k ,oa Qyu3½ R esa *ls de gS* dk laca/k 

 �3 = {(x, y) ∈ R × R : � < y}, 

 vr% (x, y) ∈ �3 ⊆ R × R iff y x−  [;fn vkSj dsoy ;fn y - x ,d /kukRed 

la[;k gS]A  

4½ R esa *ls vf/kd gS ;k ds leku gS* dk laca/k 

 �4 = {(x, y) ∈ R × R : � ≥ y}, 

vr%  (x, y) ∈ �4 ⊆ R × R ;fn vkSj dsoy ;fn x y−  ,d v_.kkRed la[;k gSA 

5½ fdlh ry ds lHkh f=Hkqtksa ds leqPp; T vkSj lHkh v_.kkRed okLrfod 
la[;kvksa ds leqPp;  0

+  esa laca/k  

 �5 = {(t, a) ∈ T × 0
+  : f=Hkqt t dk {ks=Qy a gS}A  

6½ lHkh v_.kkRed la[;kvksa ds leqPp; 0
+  rFkk fdlh ry ds lHkh f=Hkqtksa ds 

leqPp; T esa laca/k 

 �6 = {(a, t) ∈ 0
+ × T: f=Hkqt t dk {ks=Qy a gSA  

7½ fdlh ry ds lHkh o`Ÿkksa ds leqPp; C rFkk mlh ry dh lHkh ljy js[kkvksa ds 
leqPp; L esa laca/k 

 �7 = {(c, l) ∈ C × L: js[kk �] oŸ̀k c dh ,d Li”kZ js[kk gS½ 

2-3-1 laca/kksa ds izkar ,oa ifjlj (Domain and Range of Relations) 

Ekku yhft, fd X vkSj Y nks vfjDr leqPp; gS vkSj ρ , X ls Y rd ,d laca/k gSA 
vFkkZr~ ρ ⊆X ×Y gSA 

1½ laca/k ρ dk izkar % 

leqPp; X ls leqPp; Y rd fdlh laca/k dk izkar] ρ  esa mifLFkr lHkh Øfer 

;qXeksa ds izFke ?kVdksa dk laxzg@leqPp; gksrk gSA bls ge bl izdkj ifjHkkf’kr 
dj ldrs gS % 

  ( ) ( ){ }: :  ,D x X y Y x yρ ρ= ∈ ∃ ∈ ∈  

2½ laca/k ρ dk ifjlj % 

leqPp; X ls leqPp; Y rd fdlh laca/k dk ifjlj]ρ  esa mifLFkr lHkh Øfer 

;qXeksa ds f}rh; ?kVdksa dk laxzg@leqPp; gksrk gSA bls ge bl izdkj 
ifjHkkf’kr dj ldrs gS % 

  ( ) ( ){ }: :  ,R y Y x X x yρ ρ= ∈ ∃ ∈ ∈  

2-3-2 laca/kkas ds xq.k/keZ@vfHky{k.k ( Properties of Relations) 

Ekku yhft, X dk ,d vfjDr leqPp; gS vkSj ρ ] X esa laca/k gSA vFkkZr~ ρ ⊆X 2 gSA 
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izkFkfed ladYiuk,a 1½  LorqY;rk (Reflexivity) 

 laca/k ρ LorqY; dgykrk gS ;fn ( ) , .x X x x ρ∀ ∈ ∈  

 fVIi.kh % ;gk¡ ∀ dk vFkZ gS *izR;sd x ds fy,* 

2½ vLorqY;rk (Irreflexivity) 

 laca/k ρ vLorqY; dgykrk gS ;fn ( ) , .x X x x ρ∀ ∈ ∉  

3½ lefefr (Symmetry) 

laca/k ρ lefefr dgykrk gS ;fn ( ) ( ),  ,x y y xρ ρ∀ ∈ ∈ tc Hkh (x, y) ρ esa gks 

rks (x, y) Hkh ρ esa gksA vFkkZr~ ( ),x y ρ∈ = ( ),y x ρ∈  

4½ izfrlefefr (Antisymmetry) 

laca/k ρ izfrlefer dgykrk gS ;fn] tc Hkh (x, y) vkSj (y, x)] nksuksa ρ  esa gks 
rks fuf”pr :i ls x = y gksA vFkkZr~ (x, y) ∈ � ;fn (y, x) ∈ � =  x y=     

5½ ldeZdrk (Transitivity) 

laca/k ρ ldeZdrk dgykrk gS ;fn] tc Hkh (x, y) vkSj (y, z)] nksuksa ρ  esa gks rks 
(x, z) Hkh ρ esa gksA vFkkZr~ ;fn (x, y) ∈ �,  (y, z) ∈ � = ( ),x z ρ∈     

2-3-3 fof”k’V laca/k (Special Relations) 

Ekku yhft, fd X ,d vfjDr leqPp; gS rFkk ρ , X ij ,d laca/k gSA vFkkZr~  
ρ ⊆X 2  gSA 

1½ rqY;rk laca/k 

 ρ  ,d rqY;rk laca/k dgykrk gS ;fn og ,d  

 ¼d½ LorqY;]  ¼[k½ lefer] rFkk  ¼x½ ldeZd laca/k gSA 

2½  Øe laca/k 

 ρ ,d Øe laca/k dgykrk gS ;fn og ,d 

 ¼d½ LorqY;  ¼[k½ izfrlefer] rFkk  ¼x½ ldeZd laca/k gSA 

ge dg ldrs gSa fd dksbZ Øe laca/k ρ ] ,d iw.kZ ;k js[kh; Øe laca/k dgykrk 

gS ;fn izR;sd Øfer ;qXe (�, �) ∈ ��  ds fy, ;k rks (�, �) ∈ �  gks vFkok 
( ),y x ρ∈  gksA vU;Fkk] ρ dks vkaf”kd Øe laca/k dgrs gSaA 

3½ O;qRØe laca/k 

Ekku yhft, X  vkSj Y nks vfjDr laca/k gSa rFkk ρ , X ls Y rd ,d laca/k gS 

vFkkZr~ ρ ⊆X ×Y gSA ρ ds O;qRØe ;k izfrykse laca/k ftls 1ρ− ls O;Dr fd;k 

tkrk gS] dks bl izdkj ifjHkkf’kr fd;k tkrk gS %  

 ( ) ( ){ }1 , :  ,y x Y X x yρ ρ− = ∈ × ∈  
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laca/k ,oa QyuleqPp;ksa dk oxhZdj.k 

eku yhft, fd X ,d vfjDr leqPp; gSA X ds mileqPp;ksa dk ,d leqPp; ¼ Z 
}kjk fn[kk;k x;k½ X dk ,d oxhZdj.k dgykrk gS ;fn ;s “krsZa larq’V gks jgh gksa % 

i)     ∀ A∈ �, A X dk ,d vfjDr mileqPp; gks]  

ii)    (A, B ∈ � vkSj  A ≠ B) dk vFkZ gS A B φ= , 

iii)   ⋃� [mileqPp;ksa ds leqPp; Z dk ,d ;ksx] = X 

Z A ds ?kVdksa dks oxhZdj.k ds oxZ dgk tkrk gSA  

rqY;rk oxZ  

eku yhft, X ,d vfjDr leqPp; gS vkSj ρ , X ij ,d rqY;rk laca/k gSA 

izR;sd x X∈ ds fy, ge A dk ,d mileqPp; bl izdkj ifjHkkf’kr djrs gSa 

  ( ){ }: :  ,xA y X x y ρ= ∈ ∈ ( )X∈  

;gk¡ ( )X∈ ds ?kkr leqPp; dks fu:fir djrk gSA 

xA dks xdk rqY;rk oxZ dgrs gSA 

Ckks/k iz”u 1 

1½ laca/k D;k gS\ 
---------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------- 

2½ rqY;rk oxZ D;k gS\ 
---------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------- 

3½ fdlh laca/k ds izkar ,oa ifjlj dh ifjHkk’kk nhft,A 
---------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------- 
--------------------------------------------------------------------------------------------------------------------------------------------------------- 
--------------------------------------------------------------------------------------------------------------------------------------------------------- 
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izkFkfed ladYiuk,a 2-4 Qyu (Functions) 

geus Åij dh xbZ ppkZ esa ns[kk fd ,d Øfer ;qXe {x, y), x ds eku ds laxr y 
dk eku nsrk gSA vr%] ge y vkSj x ds chp ,d laca/k dh ifjdYiuk dj ldrs gSaA 
bl laca/k ds }kjk gesa x ds ,d eku ds fy,] y ds ,d ;k ,d ls vf/kd eku 
fufnZ’V fd, tk ldrs gSaA bl dFku dks Bhd ls le>us ds fy, ge dqN mnkgj.k 
ysrs gSaA 

mnkgj.k% eku yhft, X = {2, −2} ,d leqPp; gS vkSj ( )2y x= vkSj x esa y ,d 

laca/k gSA bl laca/k esa ;fn ge 2x =  ysrs gSa rks gesa 4y = izkIr gksrk gSA blh izdkj 
2x = −  ysus ij Hkh gesa 4y = izkIr gksrk gSA vr%] bl fLFkfr esa ge ikrs gSa fd y ds 

,d eku ls lacaf/kr x ds nks eku gSaA 

mnkgj.k % ;fn Øfer =;ha { }1,3,5X = vkSj { }2, 4,6Y = nks leqPp; gS rks laca/k 

x y>  dks larq’V djus okys gesa rhu Øfer ;qXe izkIr gksrs gSa] 

( ) ( ) ( ){ 3,2 ; 5,2 ; 5,4 };gk¡ ge ns[k ldrs gSa fd x ds ,d eku 5x = ls lacaf/kr y ds 

nks eku y = 2 rFkk   y = 4 gSaA  

bu mnkgj.kksa esa geus ns[kk fd ;fn gesa x dk dksbZ eku fn;k gks] rks ;g vko”;d 
ugha gS fd fdlh fn, gq, laca/k ls y ds ,d vf}rh; eku dk fu/kkZj.k fd;k tk 
ldsA rFkkfi] ;fn dksbZ laca/k ,slk gks ftlesa x ds izR;sd eku ds laxr y dk ,d 
vf}rh; eku gks] rks y, x dk ,d Qyu dgk tkrk gSA bls ge ( )y f x= ls O;Dr 

djrs gSaA leqPp; x ls leqPp; y rd fdlh Qyu dks y = f(x) ls O;Dr fd;k 
tkrk gSA 

izrhdkRed :i esa] ;fn x vkSj y nks vfjDr leqPp; gSa] rks X ls Y rd ,d laca/k f  
⊆ X ×Y  ,d Qyu dgykrk gS ;fn  

i) ( )D f X=  
ii) x X∀ ∈  leqPp; ( ){ }: ,y Y x y f∈ ∈ esa dsoy ,d gh lnL; gksA vFkkZr~] 

x X∀ ∈ ds fy,] leqPp; y dk ,d vkSj dsoy ,d vo;o y Y∈ gksxk ftlds 

fy, ( ),x y f∈  gSA  

fVIi.kh % vadu ** ( )y f x=  dk vFkZ gS** y x dk ,d Qyu gS rFkk X →Y  dk vFkZ 

gS fd ;g Qyu X ls Y rd gS] vFkkZr~  x ϵ X ds fy,] ,d ,slk y Y∈ feyrk gS fd 

( ),x y f∈ gSA nwljs “kCnksa esa] ( )y f x= ,  y dk og vo;o gS tks f  ds }kjk x ls 

lacaf/kr gSA 

ge bls f ds varxZr x dk izfrfcac ;k f dk x ij eku Hkh dgrs gSaA tc ge fdlh 
Qyu dks ( )y f x= ds :i esa fy[krs gSa rks x dks Qyu dk dks.kkad rFkk y dks 

Qyu dk eku dgrs gSaA vFkZ”kkL= esa lkekU;r% x dks Lora= pj ds :i esa iz;ksx 
fd;k tkrk gS rFkk y dks fuHkZj pj ds :i esaA 

2-4-1 Qyu dk izkar] ifjlj] y{; vkSj lgizkar (Domain, Range, 
Target and Codomain of a Function) 

eku yhft, X vkSj Y nks vfjDr leqPp; gSa rFkk ( )y f x= , X ls Y rd ,d Qyu 

gSA 
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laca/k ,oa Qyu/;ku nsa fd X ls Y rd izR;sd Qyu] okLro esa] X ls Y rd ,d ,slk fof”k’V laca/k 
gksrk gS ftlesa X ds izR;sd vo;o x ds fy,] Y dk ,d vkSj dsoy ,d vo;o y 
gksrk gSA 

vr%] ge Qyu f  ds izkar rFkk ifjlj dks fuEu :i esa ifjHkkf’kr dj ldrs gSaA 

f  dk izkar D (f)= { x : (x, y) ∈ f }= X 

f dk ifjlj R (f) = {f(x) : x ∈ D (f)}  

bls ( )f X ls Hkh O;Dr fd;k tk ldrk gSA 

/;ku nsa fd f dk ifjlj R (f) , f ds izkar ds vo;oksa ds izfrfcacksa dk lewg gSA  

fuf”pr :i ls R (f) , Y dk mileqPp; gksxkA vFkkZr~ R (f) ⊆ Y gksA 

;fn :f X Y→ rd ,d Qyu gS rks Y dks f dk lgizkar dgrs gSaA ge ns[k ldrs 

gSa fd fdlh Qyu f dk ifjlj mlds lgizkar dk mileqPp; gksrk gSA  

Qyu dk lhek ca/ku  

eku yhft, fd X, Y vkSj A vfjDr leqPp; gS] A⊆X gS rFkk :f X Y→  rd ,d 

Qyu gSA Qyu g : A→ Y tgk¡ g : A→ Y, g (x) = f (x) A⊆X gks f dk A rd@ij 
lhekca/ku dgykrk gSA bls ge lkadsfrd :i ls f |A = g fu:fir djrs gSaA  

2-4-2 ,dSd] vkPNknh rFkk ,dSdh-vkPNknh Qyu (Injective, 
Surjective, Bijective Functions) 

Ekku yhft, X vkSj Y nks vfjDr leqPp; gSa vkSj :f X Y→  ,d Qyu gSA  

1½ ,dSd@,dSdh Qyu  

f  ,d ,dSdh Qyu dgykrk gS ;fn ∀  , ,x z X∈ ( ) ( )f x f z=  dk vFkZ gS 
,x z= ;k nwljs “kCnksa esa x z≠ = ( ) ( )f x f z≠ . vr%] dksbZ Qyu :f X Y→

,dSdh gksxk ;fn f ds varxZr] X ds fHkUu vo;oksa ds izfrfcac Hkh fHkUu gksaA 

2½ vkPNknh Qyu 

    f  ,d vkPNknh Qyu dgykrk gS ;fn  

y Y∀ ∈ , x X∈  : ( ) ,f x y=  ………………………. (1) 

 ( ) .R f Y=   

vFkkZr~ y dk izR;sd vo;o] f ds varxZr X ds fdlh u fdlh vo;o dk 
izfrfcac gSA ¼1½ esa fn, gq, O;atd dks ge bl izdkj i<+rs gSa Y ds izR;sd 
vo;o Y ds fy,] X dk ,d ,slk vo;o x izkIr fd;k tk ldrk gS fd 
( ) ,f x y= gksA 
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izkFkfed ladYiuk,a /;ku nsa]  fd ;fn f : X → � rd ,d vkPNknh Qyu gS rks f dk ifjlj Y 
ds cjkcj gksxkA vFkkZr~ ( ) ,f x y= gksxkA 

3½ ,dSdh vkPNknh Qyu % f ,d ,dSdh vkPNknh Qyu dgykrk gS ;fn f ,d 

,dSdh Qyu Hkh gS vkSj vkPNknh Qyu HkhA vFkkZr~] Qyu f : X → � ,d 
,dSdh vkPNknh Qyu gksxk ;fn � ds izR;sd vo;o Y ds fy, X dk ,d vkSj 
dsoy ,d vo;o x gks ftlds fy, ( )f x y= gSA   

Qyuksa dh lekurk 

eku yhft, f  vkSj g nks Qyu gSaA f  vkSj g leku Qyu dgykrs gSa vFkkZr~ f = g 
gksrk gSA ;fn vkSj dsoy ;fn 

i) D (f) = D (g)  vkSj  (ii) ∀x ∈ X,   f(x) = g(x).  

izfrykse Qyu 

eku yhft, :f X Y→ ,d ,dSdh vkPNknh Qyu gSA Li’Vr% R(f) = Y gksxkA f dk 

izfrykse Qyu]  f −1 , R(f)  ls X  rd ,d ,slk Qyu gS ftlesa f −1 (y) = x gksxk 
tgk¡ x leqPp; X dk og vf}rh; vo;o gS ftlds fy, ( )f x y=  gSA 

lkadsfrd Hkk’kk esa f −1 : R(f) → X dks ge bl izdkj ifjHkkf’kr dj ldrs gSa & 

 f −1 (y) = x 〈=〉 f (x) = y 

Qyuksa dk la;kstu 

Ekku yhft, fd g : X → Y rFkk f : Y → Z nks Qyu gSa ge Qyuksa f vkSj g ds 
la;kstu dks ftls ge f o g ls fu:fir djrs gSa & 

rFkk (f o g) : X→Z,  

(f o g) (x) = f {(g (x)}  ∀x∈ X 

}kjk ifjHkkf’kr gksrk gSA Li’Vr% D(f o g) = {x ∈ X: g(x) ∈ Y} 

2-4-3 Qyuksa ds varxZr leqPp;ksa ds izfrfcac rFkk izfrykse izfrfcac 
(Image and Inverse Image of Sets under Functions) 

Ekku yhft, :f X Y→ rd ,d Qyu gS rFkk A vkSj B dksbZ fn, gq, leqPp; gSA 

1½ f  ds varxZr A dk izfrfcac  

ge leqPp; A dks f ds varxZr izfrfcac dks ( )f A ls fu:fir djrs gSa rFkk bls 

( ) ( ){ }: :f A f x x A= ∈  ds :i esa ifjHkkf’kr djrs gSaA  

/;ku nsa fd ( ) ( ) ( ) ( )f A f A X f X R f Y= ⊂ = ⊂  

2½ f  ds varxZr B dk izfrykse izfrfcac % 
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laca/k ,oa Qyuf ds varxZr leqPp; B ds izfrykse izfrfcac dks ge ( )1f B− ls O;Dr djrs gSa 

rFkk bls ( ) ( ){ }1 : :f B x X f x B− = ∈ ∈  ds :i esa ifjHkkf’kr djrs gSaA  

/;ku nsa fd ( ) ( ) ( ) ( )( )1 1 1 1f B f B Y f Y f R f X− − − −= ⊂ = =  

( )1f B− ds fo’k; esa ;g /;ku nsuk vko”;d gS fd fdlh Hkh leqPp; B ds fy, 

vkSj fdlh Hkh Qyu f ds fy, ( )1" "f B−  Kkr fd;k tk ldrk gS ;fn f dk 

izfrykse u gks] rc HkhA fpUg f −1 (B) esa 1f −
 f ls izfrykse Qyu dks O;Dr ugha 

djrkA 

ijarq ;fn Qyu f ,dSdh gS rks f −1 (B) , f ds izfrykse Qyu f −1 ds varxZr B dk 

izfrfcac gksxkA  

Ckks/k iz”u 2 

1½ Qyu dh ifjHkk’kk D;k gS\ 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

2½ fdlh vkPNknh Qyu dk mnkgj.k nhft,A 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

3½ izfrykse Qyu dh ifjHkk’kk nhft,A 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------------------------------------------------------------------------- 

2-5 okLrfod forku rFkk fcanq-leqPp; (Real Space and 
Point- Sets) 

vc rd geus tkuk gS fd leqPp;] laca/k vkSj Qyu D;k gksrs gSaA ge la[;k js[kk ds 
ckjs esa Hkh tkurs gSa] ftlesa 0 dks ,d fcanq ls fu:fir fd;k tkrk gS js[kk bl ¼e/;½ 
fcanq ds nksuksa vksj vuar rd tkrh gSA ;g js[kk okLrfod la[;kvksa ds leqPp; dks 
n”kkZrh gS] ftls R ls O;Dr fd;k tkrk gSA vc ,d varjky [a, b] ij fopkj 
dhft,A ;g a vkSj b ds chp esa vkus okyh lHkh la[;kvksa dk leqPp;@lewg gSA 
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izkFkfed ladYiuk,a rFkk blesa la[;k,¡ a vkSj b Hkh lfEefyr gSaA ge ns[k ldrs gSa fd ;g varjky [a, 
b], R dk ,d mileqPp; gSA 

vr% ge okLrfod la[;kvksa ds leqPp; dh vo/kkj.kk dks Hkyh-Hkk¡fr le>rs gSaA 
vFkZ”kkL= esa ik;h tkus okyh jkf”k;ksa dks lkekU;r% okLrfod la[;kvksa ds mileqPp;ksa  
}kjk O;Dr fd;k tkrk gSA blls ge le> ldrs gSa fd vFkZ”kkL= dh ladYiukvksa 
dks le>us esa okLrfod la[;kvksa dk leqPp; vkSj mlds mileqPp; vR;kf/kd 
egŸoiw.kZ gSA ge bu leqPp;ksa dks fcanqvksa ds leqPp;ksa ds :iesa ns[k ldrs gSa D;ksafd 
bUgsa la[;k js[kk ij fcanqvksa ds :i esa n”kkZ;k tkrk gSA ge bUgsa fcanq-leqPp; dg 
ldrs gSaA okLrfod la[;kvksa dks fn[kkus okyh la[;k-js[kk dks okLrfod js[kk dgrs 
gSaA  

vkb;s] vc ge leqPp;ksa ds dkrhZ; xq.ku dh ladYiuk dk mi;ksx djsa] ftlds ckjs 
esa ge igys gh i<+ pqds gSaA gekjs le{k okLrfod la[;kvksa dk leqPp; R gSA D;k 
ge bl leqPp; dk fdlh fn, gq, leqPp; ls xq.kk dj ldrs gSa\ fcYdqy dj 
ldrs gSaA vkSj ;fn og fn;k gqvk leqPp; Hkh R gh gks rks\ vFkkZr~ ;fn ge R dk 
xq.ku Lo;a R ls gh djsa] rks ,slk djus ij tks leqPp; gesa izkIr gksrk gS mls R2 ls 
O;Dr djrs gSaA 

bl leqPp;] R2 ds vo;o D;k gSa\ Li’Vr% R2 okLrfod la[;kvksa ds lHkh Øfer 
;qXeksa dk leqPp; gSA ge bls ,d js[kkfp= ds :i esa dSls n”kkZ ldrs gSa\ bls 
lkekU;r% x vkSj y-v{kksa ds ry }kjk ¼x-y-ry½ n”kkZ;k tkrk gSA x-v{k vkSj y-v{k] 
nksuksa gh okLrfod la[;kvksa ¼okLrfod la[;k js[kk½ dks fu:fir djrs gSa] tks /kukRed 
rFkk _.kkRed] nksuksa fn”kkvksa esa vuar rd tkrh gSaA varj ek= bruk gh gS tgk¡ x-
v{k esa la[;k js[kk {kSfrt gksrh gS] ogha y-v{k esa ;g Å/okZ/kj fn”kk esa vFkkZr~ v/kksyac 
ds :i esa gksrh gSA bl izdkj] iwjk ry pkj prqFkkZ”kkas esa foHkkftr gks tkrk gSA ry 
ij izR;sd fcanq okLrfod la[;kvksa dk ,d Øfer ;qXe gksrk gS ftlesa ls izFke ?kVd 
¼igyh la[;k½ dks x-v{k ij rFkk nwljs ?kVd ¼nwljh la[;k½ dks y-v{k ij fu:fir 
fd;k tkrk gSA ;|fi ,d Øfer ;qXe (x, y) vkSj ,d varjky (x, y) dks ,d gh 
izdkj ls O;Dr fd;k tkrk gS] ijarq lanHkZ ls ;g Li’V gks tkrk gS fd ge fdlh 
Øfer ;qXe dh ckr dj jgs gSa vFkok varjky dhA okLrfod la[;kvksa dk izR;sd 
Øfer ;qXe R2 dk lnL;@vo;o gksrk gSA bl izdkj] R2 Hkh ,d fcanq-leqPp; 
¼fcanqvksa dk ,d leqPp;½ gSA 

eku yhft, fd ,slk miHkksDrk tks dsoy lscksa vkSj larjksa dk miHkksx djrk gSA 
mlds }kjk miHkksx fd, x, lscksa rFkk larjksa dh la[;kvksa ds fofHkUu la;kstuksa ls 
okLro esa] gesa la[;kvksa ds Øfer ;qXr izkIr gksrs gSaA buesa ls izR;sd ;qXe R2 dk 
lnL; gSA ijarq blds fy, gesa ,d oLrq dks igys rFkk nwljh dks ckn esa fy[kuk 
iM+sxkA mnkgj.k ds fy,] eku yhft, x-v{k lscksa dh la[;k dks rFkk y-v{k larjksa 
dh la[;k dks fu:fir djrk gSA bl izdkj] (x, y) = (3, 4) dk vFkZ gksxk 3 lsc rFkk 
4 larjsA D;ksafd ;gka ge lscksa rFkk larjksa dh v_.kkRed ek=kvksa ds eki dh ckr 
dj jgs gSa] bl fLFkfr esa izkIr gksus okys lHkh Øfer ;qXe x-v{k vkSj y-v{k ds 
izfrPNsnu ls izkIr prqFkkZa”kksa esa ls igys vFkkZr~ mŸkj-iwoZ prqFkkZa”k esa fLFkr gksaxsA  
;kn jgs fd nwljs ;k mŸkj-nf{k.kh prqFkkZa”k esa os Øfer ;qXe gksrs gSa ftuesa x-
funsZ”kkad _.kkRed rFkk y-funsZ”kkad /kukRed gksrk gSA blh izdkj] nf{k.k-if”peh esa 
nksuksa la[;k,¡ ¼funsZ”kkad½ _.kkRed gksrs gSa rFkk nf{k.k-iwohZ prqFkkZa”k esa x /kukRed 
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laca/k ,oa QyurFkk y _.kkRed gksrk gSA izR;sd prqFkkZa”k esa fcanqvksa dks Øfer ;qXeksa }kjk fu:fir 
fd;k tk ldrk gSA vr%] leqPp; R2 Hkh ,d fcanq leqPp; vFkkZr~ fcanqvksa dk 
leqPp; gS] ftuesa ls izR;sd fcanq ,d Øfer ;qXe gSA vr% /;ku jgs fd ;|fi izR;sd 
Øfer ;qXe nks la[;kvksa ls curk gS] rFkkfi Øfer ;qXe Lo;a ,d gh fcanq gS vFkkZr~ 
og leqPp; R2 dk dsoy ,d vo;o gSA la{ksi esa] ge dg ldrs gSa fd R2 ,d ,slk 
leqPp; gS ftlds vo;o Øfer ;qXe gSa] izR;sd Øfer ;qXe ,d fcanq gS rFkk 
QyLo:i R2 ,d fcanq-leqPp; gSA 

geus Åij nks fof”k’V fcanq-leqPp;ksa dh ppkZ dh gS % R, ftlesa fcanq okLrfod 
la[;k,¡ gSa rFkk R2] ftlesa fcanq okLrfod la[;kvkas ds Øfer-;qXe gSaA D;k ge bl 
vo/kkj.kk dk vkSj foLrkj dj ldrs gSaA vFkkZr~ D;k ge ,sls leqPp;ksa dh dYiuk 
dj ldrs gSa ftuesa izR;sd vo;o ¼fcanq½ 2 ls vf/kd la[;kvksa ls cuk gks\ fuf”pr 
:i ls ge ,slk dj ldrs gSaA /;ku jgs fd geus R2 cukus ds fy, R dk R ls 
dkrhZ; xq.ku fd;k vkSj R dks R × R ds :i esa izkIr fd;kA 

blh izdkj] ge R3 dh dYiuk R × R × R ds :i esa dj ldrs gSaA bl leqPp; dk 
izR;sd vo;o ,d Øfer f=d (x, y, z) gksxkA vFkkZr~  

R3 = {(x, y, z) : x, y, z ∈ R} 

;fn ge rhu v{k] x-v{k] y-v{k rFkk z-v{k ysa] rks R3 dk izR;sd vo;o ds rhu 
?kVd x, y vkSj z gksaxsA tcfd R dks ,d ljy js[kk ls fu:fir fd;k tk ldrk gS 
vkSj R2 dks ,d ry }kjk] R3 ,d f=-vk;keh lajpuk gSA bu rhuksa leqPp;ksa ds 
vo;o fcanq gSaA okLrfod thou dh fLFkfr;ksa ds fp=.k esa R3 dh vo/kkj.kk dk egŸo 
le>us ds fy, fd Åij mnkgj.k esa fopkjk/khu miHkksDrk lscksa vkSj larjksa ds lkFk-
lkFk dsyksa dk Hkh miHkksx djrk gSA vr%] ;fn ge izR;sd oLrq ¼Qy½ dh miHkskx dh 
ek=k dks ,d v{k ij vafdr djsa] rks gesa miHkksx fd, x, Qyksa dks fpf=r djus ds 
fy, rhu v{kksa dh vko”;drk gksxh D;ksafd ;gk¡ rhu Qy gSaA 

vc eku yhft, fd gekjs ikl n oLrq,¡ gSa tgk¡ n > 3 gSA D;ksafd ge izR;sd oLrq ds 
eki dks ,d v{k ij fu:fir djrs gSa] rks bu oLrqvksa dh ek=kvksa ds fdlh Hkh 
la;kstu dks O;Dr djus ds fy,] gesa n-v{kksa dh vko”;drk gksxhA ;s n-v{k gesa 
dSls izkIr gksaxs\ R ds n ckj dkrhZ; xq.ku }kjkA bl izdkj gesa ,d u;k leqPp; 
izkIr djrs gSa % R × R × R × …×x R (n ckj)A bl leqPp; ds fdlh vo;o dk 
izk:i dSlk gksxk\ bl leqPp; dk izR;sd n vo;o la[;kvksa dk Øfer la;kstu 
gksxk ftls ge (x1, x2, x3… xn) ds :i esa O;Dr djrs gSa rFkk bls ,d n-Viy dgrs 
gSaA vFkkZr~ 

n-v{kksa dks n”kkZus okys fdlh fp= dks cukuk fuf”pr :i ls laHko ugha gSA ijarq ge 
bls vewrZ :i esa R, R2, R3,…..Rn bR;kfn ds foLrkj ds rkSj ij le> ldrs gSaA 
geus ns[kk fd R, R2, R3,…..Rn… bR;kfn lHkh leqPp;ksa ds vo;o fcanq gksrs gSaA 
vr%] ;s lHkh leqPp;] fcanq-leqPp; dgykrs gSaA  

Rn ds vo;oksa vFkkZr~ izR;sd n-Viy dks ,d lfn”k dgrs gSaA vFkkZr~] Øfer ;qXe] 
Øfer f=d bR;kfn lHkh lfn”k gSaA ge vkxs i<+k, tkus okys *vFkZ”kkL= esa xf.krh; 
fof/k;k¡* ikB~;Øeksa eas ik,¡xs fd lfn”k vFkZ”kkL=h; fo”ys’k.k esa ,d egŸoiw.kZ Hkwfedk 
fuHkkrs gSaA 
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izkFkfed ladYiuk,a 
2-6 laxrrk rFkk leqPp;-Qyu (Correspondence and Set 

Functions) 
bl bdkbZ ds vc rd ds [kaMksa esa vkidk ifjp; Qyu dh vo/kkj.kk@ladYiuk ls 
gqvkA vkb;s] ge ,d ckj fQj ls ns[ksa fd ,d Qyu ds fofHkUu rRo D;k gSa % ,d 
Qyu esa loZizFke gesa nks leqPp;ksa dh vko”;drk gksrh gSA ,d Qyu dk izkar 
dgyrk gS rFkk nwljk Qyu dk ifjljA blds lkFk gh ,d fu;e dk gksuk 
vko”;d gS tks Qyu ds izkar ds izR;sd vo;o dks mlds ifjlj ds ,d vf}rh; 
vo;o ij ys tk,A ifjlj ds bl vo;o dks izkar ds ml vo;o fo”ks’k dk izfrfcac 
dgrs gSaA nwljs “kCnksa esa] ge dg ldrs gSa fd ,d Qyu ,d ,slk fu;e gS tks izkar 
ds izR;sd vo;o ds lkFk] ifjlj dk ,d ¼vf}rh;½ vo;o lac) djrk gSA 

2-6-1   laxrrk (Correspondence) 

,d leqPp; A yhft,A eku yhft, ;g fdlh Qyu dk izkar gSA eku yhft, 
leqPp; B bl Qyu dk lg-izkar gSA bl leqPp; B ds vusd mileqPp; gks ldrs 
gSaA ,d u, leqPp; D dh dYiuk dhft, ftlds vo;o B ds fofHkUu mileqPp; 
gksaA ,d lkekU; Qyu vius izkar ds izR;sd vo;o dks vius ifjlj ds ,d vkSj 
dsoy ,d vo;o ij ys tkrk gSA blfy, lkekU; Qyu dks ,dy-eku Qyu Hkh 
dgrs gSaA nwljh vksj] ,d ,slk Qyu tks izkar ds ,d vo;o dks ,d ,sls vo;o ij 
ys tkrk gS tks Lo;a esa ,d leqPp; gS ¼vr%] vusd oLrqvksa dk lewg gS½] ,d cgqeku 
Qyu dgykrk gSA vkb;s] ge cgqeku Qyu dh ladYiuk dks ,d mnkgj.k }kjk 
le>us dh dksf”k”k djsaA 

Ekku yhft;s � = {2,7,9,11,14}  rFkk � = {�, �, �, �, �, �, �, ℎ, �} gSA vc ge 
viuh ppkZ ds izeq[k Hkkx ij vkrs gSa % eku yhft, D ,d ,slk mileqPp; gS 
ftlds vo;o] B ds dqN mileqPp; gSA nwljs “kCnksa esa] D okLro esa leqPp;ksa dk 
,d dqy gSA eku yhft, D  = {{�, �, �}, {�, �, �}, {�, �, ℎ, �, �}}  gSA vc leqPp; 
A ds vo;oksa ls leqPp; B ds vo;oksa rd ,d Qyu yhft,A eku yhft, A dk 
vo;o 9] leqPp; D ds vo;o {b, a, d} ij rFkk leqPp; A dk vo;o 14 
leqPp; D ds vo;o {a, c, f} ij tkrk gSA vc ge laxrrk dk vFkZ le>us dk 
iz;kl djrs gSa fd bls cgqeku Qyu D;ksa dgk tkrk gSA bl mnkgj.k esa A dk ,d 
vo;o 9 D ds vo;o {b, a, d} ij tkrk gS ijarq bl vo;o esa 3 eku gSa % b, a 
vkSj d. vr%] laxrrk ,d vo;o dks ,d leqPp; ds fdlh mileqPp; ij ys tkrk 
gSA A ds vo;o] D ds vo;oksa ij tkrs gSa tks fd B ds mileqPp; gSaA  

2-6-2   leqPp; Qyu (Set Functions) 

,d laxrrk esa geus ,d leqPp; fy;k vkSj ,d ,slk leqPp; cuk;k ftlds lnL; 
bl iznŸk ¼fn, gq,½ leqPp; ds dqN ¼;k lHkh½ mileqPp; FksA bl izdkj izkIr 
leqPp; dks geus ifjlj ekuk FkkA vc ge bl leqPp; dks izkar ds :i esa ysrs gSaA 
eku yhft,  � = {12, 17, 3, 9, 8, 6} ds leqPp; gS rFkk J ={{12, 17, 8}, {17, 9, 
3}, {17, 12, 6, 9}} A ,d ,slk leqPp; gS ftlds vo;o H ds dqN mileqPp; gSaA 
vc leqPp; J ls fdlh leqPp; M = {a, b, c, d} rd ,d Qyu yhft,A ,slk 
Qyu ,d leqPp;-Qyu dgykrk gSA eku yhft, ;g Qyu J  ds vo;o {17, 12, 
6, 9} dks M  ds vo;o b ij ys tkrk gSA ;g Qyu fuf”pr :i ls ,d ,dy-eku 
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laca/k ,oa QyuQyu gksxk D;ksafd izkar dk izR;sd vo;o ifjlj ds ,d gh vo;o ij tkrk gSA 
ijarq] /;ku nsa fd bl mnkgj.k esa izkar dk izR;sd vo;o] leqPp; H dk ,d 
mileqPp; gSA vFkkZr~ izkar J dk izR;sd vo;o ,d leqPp; gS D;ksafd ge ;gk¡ J ls 
M rd ,d Qyu dh ifjdYiuk dj jgs gSa] u fd H ls M rdA ,sls Qyu tks 
,sls vo;oksa] tks fd Lo;a leqPp; gSa] dks ifjlj ds dsoy ,d vdsys vo;o ij ys 
tkrs gSa] leqPp; Qyu dgykrs gSaA 

Ckks/k iz”u 3 

1½ ge fcanqvksa ds leqPp; ls D;k le>rs gSa\ bl lanHkZ esa “kCn fcanq dk D;k vFkZ 
gSA 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------------------------------------------- 
2½ fuEufyf[kr vo/kkj.kkvksa@ladYiukvksa dh O;k[;k dhft, & 

 d½ laxrrk 

 [k½ leqPp;-Qyu 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

2-7 lkj-la{ksi 

leqPp;ksa ij lafØ;kvksa ds vk/kkj ij] bl bdkbZ esa geus] viuh ppkZ dks laca/kksa vkSj 
Qyuksa dh ladYiuk rd foLr`r fd;kA tgk¡ laca/kksa dks Øfer ;qXeksa ds leqPp; ds 
:i eas ifjHkkf’kr fd;k x;k ogha Qyuksa dks fo”ks’k izdkj ds laca/kksa ds :i esa lw=c) 
fd;k x;kA geus Qyu dh ladYiuk] blds izfriknu rFkk lkekU;r% ik, tkus okys 
fofHkUu izdkj ds fu:i.kksa ij ppkZ dhA ;g bdkbZ leqPp;kas ds dkrhZ; xq.ku dh 
foLr`r O;k[;k ls izkjaHk gqbZ vkSj ns[kk fd fdl izdkj nks leqPp;ksa dk dkrhZ; xq.ku 
Øfer ;qXeksa dk ,d laxzg gksrk gSA rRi”pkr~ geus laca/k tSlh vR;ar egŸoiw.kZ 
ladYiuk dh ppkZ leqPp;ksa ds dkrhZ; xq.ku ds mileqPp; ds :i esa dhA 

blds i”pkr~] geus Qyuksa dk ifjp; fn;kA vki fdlh Qyu dks ,d pj dh nwljs 
pj ij fuHkZjrk n”kkZus okys fu;e ds :i ls igys ls gh ifjfpr FksA ;gk¡ geus 
Qyu dh ,d leqPp; ¼ftls Qyu dk izkar dgk tkrk gS½ ds vo;oksa rFkk ,d vU; 
leqPp; ¼ftls Qyu dk ifjlj dgk tkrk gS½ ds vo;oksa rd ,d izfrfp=.k vFkok 
:ikarj.k vFkok buds chp ,d laca/k ds :i esa O;k[;k dhA geus ns[kk fd fdl 
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izkFkfed ladYiuk,a izdkj ,d Qyu okLro esa ,d laca/k dk mileqPp; gksrk gS vFkkZr~ fdl izdkj 
fdlh laca/k ij dqN izfrca/k yxkdj ,d Qyu izkIr fd;k tk ldrk gSA vr%] geus 
ns[kk fd nks leqPp;ksa ds chp ,d laca/k muds dkrhZ; xq.ku dk ,d mileqPp; 
gksrk gS rFkk ,d Qyu ,d laca/k dk mileqPp; gksrk gSA bl bdkbZ esa geus Qyuksa 
ds fofHkUu izdkjksa tSls fd ,dSdh Qyu] vkPNknh Qyu rFkk ,dSdh vkPNknh 
QyuA 

rRi”pkr~] bl bdkbZ esa okLrfod la[;kvksa ,oa okLrfod forku rFkk vFkZ”kkL= esa 
buds egŸo dh ppkZ dh xbZA bl ppkZ ds nkSjku fcanqvksa ds leqPp; ;k fcanq-
leqPp;ksa dh egŸoiw.kZ ladYiuk dh Hkh ppkZ dh xbZA var esa] bl bdkbZ esa] dqN 
fof”k’V Qyuksa dh ppkZ dh xbZ ftuesa Qyu ds izkar vFkok ifjlj ds vo;o] fdlh 
leqPp; ds lHkh vFkok dqN mileqPp; gksrs gSaA bUgsa laxrrk ;k cgqeku Qyu ;k 
leqPp; Qyu Hkh dgrs gSaA 

2-8 cks/k iz”uksa ds mŸkj@ladsr 

Ckks/k iz”u 1 

1½ leqPp;ksa ds dkrhZ; xq.ku ds fdlh mileqPp; dks ,d laca/k dgrs gSaA nwljs 
“kCnksa esa] laca/k ,d Øfer ;qXeksa dk leqPp; gksrk gS ¼vkxs dh O;k[;k 2-3 esa 
ns[ksa½A 

2½ ;fn dksbZ laca/k ρ  LorqY;] lefer vkSj ldeZd gks rks mls *rqY;* laca/k dgrs 

gSaA 

3½ laca/k ρ  ds izFke inksa dk leqPp; mldk izkar dgykrk gSA laca/k ds izfrfcacksa 
dk leqPp; mldk ifjlj dgk tkrk gS& ;g laca/k ρ  ds f}rh; inksa dk 

leqPp; gh gSA 

Ckks/k iz”u 2 

1½ leqPp; X ls Y dh vksj ,d laca/k ρ ] ftlesa izR;sd X rRo ds fy, Y esa ,d 

vf}rh; izfrfcac dh ifjHkk’kk gks tkrh gks X ls Y dh vksj Qyu dgykrk gSA  

2½ ,d Qyu :f X Y→  vkPNknh gksrk gS ;k *ds Åij Qyu* gksrk gS ;fn f dk 

ifjlj f ds lgizkar ds leku gksA mnkgj.k] f = {(1,0),(2,0),(3,5)} tgk¡ X = 
{1,2,3} rFkk Y = {0,5} ,d vkPNknh Qyu gSA ,sls gh vU; mnkgj.k Hkh cuk, 
tk ldrs gSaA 

3½ Hkkx 2-4 ns[ksaA 

Ckks/k iz”u 3 

1½ Hkkx 2-5 ns[ksaA 

2½ Hkkx 2-6 ns[ksaA 
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rdZ”kkL=bdkbZ 3 rdZ”kkL=* 

lajpuk 

3-0 mís”; 

3-1  fo’k;-izos”k 

3-2 dFku [Statements] 
 3-2-1 dFku vkSj dFku dk fu’ks/ku [Statement and Negation of a Statement] 

 3-2-2 lR;eku rkfydk,a [Truth Tables] 

 3-2-3 ^vkSj* }kjk la;kstu [Connectives using Conjunctions (‘and’)] 

 3-2-4 ^;k* }kjk la;kstu [Connectives Using Disjunctions (‘or’)] 

3-3 lizfrca/k dFku [Implications] 
3-3-1 iwoZ/kkj.kk,a ,oa fu’d’kZ [Assumption and Conclusion] 

3-3-2 vfuok;Z ,oa i;kZIr izfrca/k [Necessary and Sufficient Conditions] 

3-3-3 izfrykse ,oa foykse dFku [Inverse and Converse] 

3-3-4 izfr/kukRed dFku [Contrapositive] 

3-4 ifjek.kokpd okD;ka”k [Quantifiers] 
3-4-1 lkoZf=d ijfek.kd 

3-4-2 vfLrRo-cks/kh ifjek.kd 

3-5 izes; rFkk miifÙk [Theorems and Proofs] 

3-6 miifÙk ds fofHkUu izdkj [Varieties of Proof] 
3-6-1 izR;{k fof/k [Direct Proofs] 

3-6-2 fojks/kksfDr fof/k [Proof by Contradiction] 

3-6-3 xf.krh; vkxeu fof/k [Proof by Induction] 

3-6-4 izfr/kukRed fof/k }kjk miifÙk [Proof using the Contrapositive Method] 

3-7 lkj-la{ksi  

3-8 cks/k-iz”uksa ds mÙkj@ladsr 

3-0 mn~ns”; 

;g bdkbZ bl ikB~;Øe dh ,d vR;ar egRoiw.kZ bdkbZ gS D;ksafd ;g ikBdksa dk 
ifjp; xf.krh; vFkZ”kkL= esa iz;qDr gksus okyh Hkk’kk ls djok,xhA bl bdkbZ esa vki 
vewÙkZ :i ls fopkj djus dh izfØ;k lh[ksaxsA igyh bdkbZ esa leqPp;ksa vkSj mu ij 
dh tkuh okyh lafØ;kvksa dh tkudkjh rFkk nwljh bdkbZ esa laca/kksa vkSj Qyukssa tSlh 
egRoiw.kZ lajpukvksa dk v/;;u djus ds i”pkr~ ¼tks fd leqPp;ksa ls lacaf/kr 
fl)karksa ij vk/kkfjr Fkk½] ;g bdkbZ xf.kr dh Hkk’kk esa dFkuksa dh oS/krk dks fu/kkZfjr 
djus dh fofHkUu fof/k;ksa ij dsafnzr gSA  

bl bdkbZ ds v/;;u ds i”pkr~ vki fuEufyf[kr ls Hkyh-Hkk¡fr voxr gks tk,axs]  

• ,d dFku vkSj mlds fu’ks/ku dh ifjHkk’kk ls( 

• ^vkSj* rFkk ^;k* tSls la;kstdksa ls( 

 

*Jh vuwi pVthZ 
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izkFkfed ladYiuk,a • dFkuksa dh lR;eku rkfydkvksa ls( 

• lizfrca/k dFkuksa ls( 

• vfuok;Z vkSj i;kZIr dFkuksa ls( 

• ifjek.kdksa ds xq.k/keksZa ls( 

• izes; vkSj miifÙk dh ladYiukvksa ls( rFkk 

• miifÙk dh fofHkUu fof/k;ksa lsA 

3-1 fo’k;-izos”k 

bl v/;k;@bdkbZ esa ge ftl fo’k; ij ppkZ djsaxs mls xf.kr dh Hkk’kk dgk tk 
ldrk gSA bldk y{; ikBdksa dk ifjp; xf.krh; foospu ls djokuk gS fd xf.kr 
esa dFku fdl izdkj cuk, tkrs gSa rFkk fdlh dFku dk fu’ks/ku D;k gksrk gSA ge 
bl ij Hkh ppkZ djsaxs fd fdl izdkj izR;sd okD;] ,d dFku ugha gksrkA bl bdkbZ 
esa ge ,sls dbZ inksa@”kCnksa ij Hkh ppkZ djsaxs tks vkius Ldwy ds xf.kr ds ikB~;Øeksa 
ds nkSjku i<+s gksaxs tSls fd izes;] Lo;a fl) rF;] miizes; bR;kfnA ge ;g Hkh 
lh[ksaxs ;g dSls tk¡pk tk, fd dksbZ rdZ oS/k gS vFkok voS/kA iwoZ/kkj.kk D;k gksrh 
gSa\ ge iwoZ/kkj.kk dh ladYiuk ds ckjs esa Hkh tkusaxs vkSj ;g Hkh fd fdlh rdZØe esa 
iwoZ/kkj.kk ls fu’d’kZ rd dk iFk oS/k :i ls r; fd;k x;k gS ;k ughaA ,d “kCn 
ftldh ppkZ ckj-ckj gksxh] og gS ^miifÙk*A miifÙk dk lgh vFkZ D;k gS\ ge ;g 
fdl izdkj tku ldrs gSa fd dksbZ izes; oS/k :i ls fl) fd;k x;k gS vFkok ughaA 
miifÙk dh fofHkUu fof/k;k¡ dkSu-dkSu lh gSaA 

bl bdkbZ dh fo’k;-oLrq] vFkZ”kkL= ds fl)kar dh lajpuk dks le>us Hkh vR;ar 
mi;ksxh fl) gksxh] fo”ks’kdj O;f’V ,oa lef’Vxr vFkZ”kkL= ds fl)karksa esaA vki 
vxys dbZ lsesLVjl~ esa O;f’V ,oa lef’Vxr vFkZ”kkL= ds fl)karksa dk v/;;u djsaxsA 
rdZ”kkL= dk v/;;u vkidks vFkZ”kkL= ds fl)karks dh lajpuk dks Bhd ls le>us 
esa lgk;rk djsxk % iwoZ/kkj.kk,a D;k gksrh gSa vkSj mUgsa D;ksa ekuk tkrk gS % 
iwoZ/kkj.kkvksa ls fu’d’kZ rd dSls igq¡pk tk,] vfuok;Z vkSj@;k i;kZIr izfrca/kksa vFkok 
“krksZa ls ge D;k le>rs gSa] lizfrca/k dFku D;k gksrs gSa] izes; D;k gS] ge fdlh 
dFku ;k izes; dks dSls fl) djrs gS] Lo;afl) rF; D;k gksrs gSa \ vkfnA  

rdZ-”kkL= ds fl)karksa dh vPNh le> vFkZ”kkL= esa rdZ vkSj foospu] nksuksa dks] Bhd 
ls le>us esa vkidh lgk;rk djsxhA lkFk gh ;g vkidh Lo;a ls foospu dh {kerk 
Hkh iznku djsxhA blds vfrfjDr ;g bdkbZ vkidks bl ikB~;Øe esa vkxs vkus okyh 
bdkbZ;ksa dks le>us esa lgk;rk djsxhA D;ksafd bl ikB~;Øe dk /;s; ikBdksa dks ,sls 
midj.kksa rFkk fof/k;ksa ls ySl djuk gS ftlls os vFkZ”kkL= ds fl)karksa dks Hkyh-Hkk¡fr 
le> ldsa] bl bdkbZ dk xgu v/;;u ikBdksa dks ;g le>us esa lgk;rk djsxk fd 
vFkZ”kkL= ds fl)karksa dh O;k[;k djus esa fdl rjg xf.kr mi;ksxh fl) gksrk gSA 
rdZ”kkL= ds fl)karksa ds v/;;u ls vkidks u dsoy bl ikB~;Øe ds “ks’k Hkkx dks 
le>us esa cfYd vU; ikB~;Øeksa dks le>us esa Hkh Hkjiwj lgk;rk feysxhA  

bl bdkbZ dks bl izdkj O;ofLFkr fd;k x;k gS % vxyk vuqPNsn bl bdkbZ dh 
lcls egRoiw.kZ ladYiuk ^dFku* dh ifjHkk’kk ls izkjaHk gksrk gSA bl vuqPNsn esa fdlh 



 

 
 

45

rdZ”kkL=dFku ds fu’ks/ku dh O;k[;k Hkh dh xbZ gSA blds i”pkr~ ikBdksa dk ifjp; 
lR;eku rkfydk ls djok;k x;k ftldh lgk;rk ls fn, gq, dFku ds lR;eku ds 
lkis{k os mlds fu’ks/ku dk lR;eku Kkr dj ldrs gSaA blh izdkj lR;eku rkfydk 
ls feJ@la;qDr dFkuksa] tks gesa ^vkSj* rFkk ^;k* tSls la;kstdksa ds ek/;e ls izkIr 
gksrs gSa] dh lR;rk vFkok vlR;rk Kkr dh tk ldrh gSA vFkkZr~] bl vuqPNsn esa 
dFkuksa ds la;kstu dh ppkZ Hkh dh xbZ gSA vuqPNsn 3-3 esa lizfrca/k dFkuksa dh ppkZ 
dh xbZ gSA iwoZ/kkj.kk,a D;k gksrh gSa vkSj fu’d’kZ ls ge D;k le>rs gSa] bldh ppkZ 
Hkh bl vuqPNsn esa dh xbZ gSA bl vuqPNsn esa vfuok;Z vkSj i;kZIr izfrca/kksa dh 
ladYiuk dh Hkh O;k[;k dh xbZ gSA nwljs “kCnksa esa] vki ^;fn*] ^dsoy ;fn* rFkk 
^;fn vkSj dsoy ;fn* bR;kfn izfrca/kksa dk vFkZ le> ik,axsA bl vuqPNsn esa fdlh 
dFku ds izfrykse] foykse rFkk izfr/kukRed dFkuksa ds vFkksZa dh Hkh O;k[;k dh xbZ 
gSA blls vxyk vuqPNsn ifjek.kdksa ij dsafnzr gSA blesa vfLrRokRed ifjek.kdksa ij 
/;ku dsafnzr gSA blesa vfLrRokRed ifjek.kd ^,d ,sls dk vfLrRo gS* rFkk lkoZf=d 
ifjek.kd ^izR;sd ds fy,@lHkh ds fy,* dh O;k[;k dh xbZ gSA vxys vuqPNsn] 
vuqPNsn 3-5 esa ,d egRoiw.kZ ladYiuk] izes;] ij ppkZ dh xbZ gSA bl vuqPNsn esa 
Lo;afl) dFku vkSj miizes; dh ladYiukvksa dh Hkh O;k[;k dh xbZ gSA blh izdkj 
vki miifÙk dh ladYiuk ls Hkh voxr gksaxsA miifÙk D;k gksrh gS] vkSj tc ge ;g 
dgrs gSa fd geus Lo;afl) dFkuksa rFkk iwoZ/kkj.kkvksa ls izkjaHk djds ,d miifÙk dh 
jpuk dh gS rks bldk D;k vFkZ gksrk gS\ varr% vuqPNsn 3-6 esa miifÙk ¼fdlh dFku 
dh oS/krk r; djus dh½ fofHkUu fof/k;ksa dh ppkZ dh xbZ gS tSls fd izR;{k fof/k] 
fu’ks/ku }kjk oS/krk fof/k] vkxeu fof/k rFkk izfr/kukRed fof/kA 

3-2 dFku [Statements] 

3-2-1 dFku vkSj dFku dk fu’ks/ku [Statement and Negation of a 
Statement] 

ge ,d dFku dh ewyHkwr ladYiuk ls izkjaHk djrs gSaA ge tkurs gSa fd ge viuh 
nSuanfud Hkk’kk esa vusd izdkj ds okD;ksa dk iz;ksx djrs gSa tSls fd ^^nks] ik¡p ls 
cM+k gksrk gS** tSls ?kks’k.kkRed okD; ;k vkns”kkRed vFkok foLe;kfn cks/kd okD;A 
ijarq ;s lHkh izdkj ds okD; xf.kr esa dFku dh ifjHkk’kk ds varxZr ugha vkrsA xf.kr 
esa dksbZ okD; rHkh ,d dFku dgykrk gS ;fn og ^lR;* vFkok ^vlR;* ds :i esa 
oxhZ—r fd;k tk ldsA uhps fn, x, okD; dFku dh Js.kh esa ugha vkrs %  

i½  ^njokt+k [kksfy,!* 

ii½  *X  ,d fo’ke la[;k gS* 

bu okD;ksa esa ls igyk ,d vkns”kkRed okD; gS] vr% ;g ,d dFku ughaA bls lR; 
vFkok vlR; ugha dgk tk ldrkA nwljk okd; ^X ,d fo’ke la[;k gS* X ds eku 
ij fuHkZj djrk gSA vr%] bldh lR;rk vFkok vlR;rk rc rd Kkr ugha dh tk 
ldrh tc rd gesa vkSj vf/kd tkudkjh u gksA ;fn X = 13 gS] rks ;g okD; lR; 
gksxk ijarq X = 90 ds fy, ;g okD; vlR; gksxkA vFkkZr~ gesa bl okD; dk lR;eku 
¼;g okD; lR; gS vFkok vlR;½ tkuus ds fy, X ds ckjs dqN vkSj tkudkjh dh 
vko”;drk gSA D;ksafd ;gk¡ X ds lkFk ,d izfrca/k tqM+k gqvk gS] bls ge ,d 
lizfrca/k dFku dg ldrs gSaA rduhdh :i ls lizfrca/k dFku] dFku ugha gksrsA  
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izkFkfed ladYiuk,a fdlh dFku p dk fu’ks/ku ,d ,slk dFku gS tks p dks udkjrk gS p dk izfrokn 
djrk gS vFkkZr~ ;fn dFku p LkR; gS rks bldk fu’ks/ku dFku vlR; gksxk vkSj ;fn 
dFku p vlR; gS rks bldk fu’ks/ku dFku lR; gksxkA fdlh dFku p ds fu’ks/ku dks 
p¬ugha (not p) dgrs gSaA fu’ks/ku dks ladsr “ ¬ ” }kjk O;Dr fd;k tkrk gSA vFkkZr~ 
;fn p ,d dFku gS rks blds fu’ks/ku dks ¬ p }kjk O;Dr fd;k tk,xkA  

3-2-2 lR;eku rkfydk,¡ [Truth Tables] 

rdZ”kkL= ds v/;;u esa lR;eku rkfydkvksa dh ,d egRoiw.kZ Hkwfedk gSA fdlh 
dFku dh lR;eku rkfydk esa ge lHkh laHko fLFkfr;ksa esa izkIr gksus okys lR;ekuksa 
dks la{ksi esa lkj.khc) djrs gSaA  

mnkgj.k ds fy, p ds fu’ks/ku vFkkZr~ ¬ p dh lR;eku rkfydk gksxhA  

p ¬ p 

T F 

F T 

;gk¡ T dk vFkZ lR; (True) rFkk F dk vFkZ vlR; (False) gSA lcls Åij okyh 
iafDr esa ml dFkuksa dks fy[kk tkrk gS ftuds lR;ekuksa dks ge n”kkZuk pkgrs gSaA 
bl mnkgj.k esa igys p vkSj mlds i”pkr~ ¬ p fy[kk x;kA vr%] igys LraHk esa p 
ds lHkh laHko lR;eku fy[ks tk,axs rFkk nwljs LraHk esa p ds izR;sd lR;eku ls 
lacaf/kr ¬ p ds lR;eku fy, tk,axsA /;ku jgs fd fdlh dFku p ds dsoy nks gh 
lR;eku gks ldrs gSa % T ;k F vFkkZr~ dFku p ;k rks lR; gksxk ;k vlR;A vc] 
;fn p lR; gS rks] ifjHkk’kk ds vuqlkj] ¬ p vlR; gksxk vkSj ;fn p vlR; gS] rks ¬ 
p lR; gksxkA ge Åij nh xbZ lR;eku rkfydk esa ns[k ldrs gSa fd ;fn p dk 
lR;eku T gS] rks ¬ p dk lR;eku F fy;k x;k vkSj ;fn p dk lR;eku F gS rks 
¬ p dk lR;eku T fy;k x;k gSA  

;gk¡ geus ns[kk fd geus ,d fn, gq, ¼Kkr½ dFku p ls ,d u;k dFku ¬ p cuk;kA 
blh izdkj ge nks fn, gq, dFkuksa p vkSj q ds la;kstu ls u, dFku cuk ldrs gSaA 
,slk ge ^vkSj* vFkok ^;k* bR;kfn la;kstdksa ds ek/;e ls dj ldrs gSaA  

3-2-3 ^vkSj* }kjk la;kstu [Connectives using Conjunctions (‘and’)] 

la;kstd ^vkSj* dFkuksa ls la;kstu ds iz;qDr gksus okys la;kstuksa esa lcls ljy gS 
D;ksafd bldk iz;ksx rdZ”kkL= es oSlk gh gS tSlk fd vaxzst+h Hkk’kk esaA rdZ”kkL= esa 
^vkSj* dks fpºu ^˄* }kjk O;Dr fd;k tkrk gSA  

^vkSj* ds fy, lR;eku rkfydk cukus ds fy,] ge nks ljy@vfeJ dFku p vkSj q 
ysrs gSaA D;ksafd ;s nksuksa dFku Lora= :i ls lR; ;k vlR; gks ldrs gaS] gesa dqy 
feykdj pkj laHko ifjfLFkfr;k¡ izkIr gksrh gSaA  

i½   p] q nksuksa vlR; gSa 

ii½  p vlR; rFkk q lR; gS 
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rdZ”kkL=iii½  p lR; rFkk q vlR; gS 

iv½  p] q nksuksa lR; gSa 

uhps nh xbZ rkfydk buesa ls izR;sd fLFkfr ds laxr p ˄ q dk lR;eku nsrh gS 
vFkkZr~ ;g la;kstd ^vkSj* dh lR;eku rkfydk gSA 

p q p ˄ q 

F F F 

F T F 

T F F 

T T T 

 

bl rkfydk esa ge Li’V :i ls ns[k ldrs gSa fd ;fn p ;k q esa ls dksbZ Hkh dFku 
vlR; gS rks fefJr dFku ^p vkSj q* Hkh vlR; gksxkA ;gka igys nks dkWye vknku 
gSa vkSj rhljk mRifÙkA bl rkfydk esa nks vfeJ dFku Fks ftuls gesa 4 = 22 

i`Fkd~&i`Fkd~ laHko lR;eku izkIr gq, ftUgsa igys nks LraHkksa esa fy[kk x;k gSaA blh 
izdkj ;fn geas 3 vfeJ dFku fn, gSa rks gesa dqy 8 = 23 laHko fLFkfr;k¡ izkIr gksaxhA  

ge lR;eku rkfydkvksa dk iz;ksx tfVy fefJr dFkuksa dk fo”ys’k.k djus ds fy, 
Hkh dj ldrs gSaA mnkgj.k ds fy, ;fn ge tkuuk pkgsa fd dFku ‘p vkSj ¬ q’ 
vFkkZr~ p ˄ ¬ q dc lR; gksxk rks ge bl dFku ds fy, ,d lR;eku rkfydk 
cukrs gSa tSlk fd uhps fn[kk;k x;k gSA  

p q ¬ q p ˄ ¬ q 

F F T F 

F T F F 

T F T T 

T T F F 

 
/;ku nsa fd bl rkfydk esa rhljk LraHk ¬ q ¼ q ugha½] nwljs LraHk q ds fu’ks/ku ds 
vk/kkj ij cuk;k x;k gSA blds i”pkr~ LraHk 4 esa p ˄ ¬ q ds lR;eku dks n”kkZus ds 
fy, p rFkk q ds lraHkksa vFkkZr~ LraHk 1 vkSj LraHk 3 ij ^vkSj* dh lR;eku rkfydk 
dk iz;ksx fd;k x;k gSA  

3-2-4 ^;k* }kjk la;kstu [Connectives Using Disjunctions (‘or’)] 

rdZ “kkL= esa tgk¡ ^vkSj* dk iz;ksx cksy&pky dh Hkk’kk ds leku gh gS ogha ^;k* dk 
iz;ksx vaxzst+h Hkk’kk esa gksus okys blds iz;ksx ls FkksM+k vyx gSA mnkgj.k ds fy, 
;fn ge ;g dgsa ^v:.k ;k vfer ehfVax ds fy, tk jgk@jgs gSa* rks lkekU; Hkk’kk 
esa bl dFku vFkZ gksxk fd v:.k ;k vfer esa ls dksbZ ,d ehfVax ds fy, tk jgk 
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izkFkfed ladYiuk,a gS] nksuksa ughaA bl izdkj ds ^;k* dks ^vioftZr ;k* ¼exclusive or½ dgrs gSa@vFkkZr~ 
dFku ds Hkkx@?kVd dk lR; gksuk mlds nwljs Hkkx@?kVd ds lR; gksus dh 
laHkkouk dks vioftZr@oftZr djrk gSA ijarq rdZ”kkL= esa bl dFku dk vFkZ gksxk 
fd v:.k vkSj vfer esa ls de ls de ,d ehfVax esa tk,xk] nksuksa Hkh tk ldrs gSaA 
bls ^varfoZ’V ;k* dgrs gSaA ^varfoZ’V ;k* dks fpºu ^˅* ls O;Dr fd;k tkrk gSA 
bldh lR;eku rkfydk uhps nh xbZ gS %  

p q p ˅ q 

T T T 

T F T 

F T T 

F F F 

bl rkfydk esa ge ns[k ldrs gSa fd ;fn p vkSj q esa ls dksbZ ,d dFku Hkh lR; 
gks rks p ˅ q lR; gksxkA nwljs feJ “kCnksa esa dFku p ˅ q dsoy rHkh vlR; gksxk 
;fn p vkSj q nksuksa vlR; gksasA  

cks/k&iz”u 1 % 

1½ fuEufyf[kr dFkuksa esa ls izR;sd ds fy, lR;eku rkfydk cukbZ, %  

a)  ¬ (p ˄ q) 

b)  ¬ (p ˅q) 

c)  (¬p) ˅ (¬q) 

d)  p ˅ (¬q) 

e)  (¬q) ˅ q  

 f)   (¬q) ˄ q   

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

2½ uhps fn, x, dFkuksa esa ls izR;sd dk fu’ks/ku dhft, %  

a)  A lR; gS ;k B vlR; gSA 

b)  A vlR; gS vkSj B lR; gSA 
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rdZ”kkL=c)  A lR; gS ;k B lR; gSA  

d)  A lR; gS vkSj B lR; gSA  

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

3½  ,d lR;eku rkfydk cukdj n”kkZbZ, fd dFku ^¼ p ;k q½ &ugha* vkSj dFku ^ 
p& ugha vkSj q& ugha* leku gSaA  

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

3-3 lizfrca/k dFku [Implications] 

ge xf.kr esa vkSj vFkZ”kkL= esa Hkh] vDlj ^;fn dFku p rks dFku q’ izdkj ds 
dFkuksa dk iz;ksx djrs gSaA bl izdkj ds dFku dk vFkZ gS fd ;fn dFku p lR; gS] 
rks dFku q Hkh lR; gksxkA bl izdkj ds dFku dks izfrca/kh ;k lizfrca/k dFku dgrs 
gSaA ;g miy{k.kk gSA ge bls bl izdkj Hkh dg ldrs gSa fd p dk rkRi;Z gS q-  

p, q dks miyf{kr djrk gS vkSj fy[krs gSa � → �A  

3-3-1 iwoZ/kkj.kk,a ,oa fu’d’kZ [Assumption and Conclusion] 

fdlh lizfrca/k dFku � → � esa nks Hkkx gksrs gSa %  

• dFku p ftls ewydYiuk@ifjdYiuk ;k iwoZ/kkj.kk dgrs gSa] rFkk 

• dFku q ftls fu’d’kZ dgrs gSaA 

vr%] ge dg ldrs gSa fd ^;fn iwoZ/kkj.kk lR; gS rks fu’d’kZ Hkh lR; gksxk*A 
dHkh&dHkh p esa ,d ls vf/kd dFku gks ldrs gSaA bUgsa ge ewydYiuk,a@ 
ifjdYiuk,a] iwoZ/kkj.kk,a ;k izfrca/k Hkh dg ldrs gSaA  

/;ku jgs � → �] p vFkok q ds lR; ;k vlR; gksus ds ckjs esa dqN ugha crkrkA  

eku yhft, � → � lR; gSA gekjs ikl rhu laHkkouk,a gSa %  

i)   p lR; gS vkSj q lR; gS 

ii)   p vlR; gS vkSj q vlR; gS 
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izkFkfed ladYiuk,a iii)   p vlR; gS vkSj q lR; gS  

;g laHko ugha gS fd p lR; gks vkSj q vlR; D;ksafd � → � dk vFkZ gS ;fn p 
lR; gS rks  

q  Hkh lR; gksxkA  

� → � dh lR;eku rkfydk  

vc ge ns[krs gS fd lizfrca/k dFku dh rkfydk dSlh gksxhA bls uhps n”kkZ;k x;k 
gS %  

p q p → q 

T T T 

T F F 

F T T 

F F T 

vkbZ, ge bl rkfydk dks le>us dk iz;kl djsaa ;fn p vkSj q nksuksa lR; gksa rks 
LoHkkfod :i ls � → �  Hkh lR; gksxk tSlk fd izFke iafDr esa n”kkZ;k x;k gSA 
;fn p lR; rFkk q vlR; gS rks � → �  vlR; gksxk tSlk fd nwljh iafDr esa 
n”kkZ;k x;k gSA ;g lizfrca/k dFku dh ewYk ifjHkk’kk ds fo:) gSA varr%] ;fn p 
vlR; gS rks � → � lnSo lR; gksxk pkgs q lR; gks vFkok vlR;A vafre nksuksa 
iafDr;k¡ blh rF; dks n”kkZrh gSaA  

3-3-2 vfuok;Z vkSj i;kZIr izfrca/k [Necessary and Sufficient 
Conditions] 

xf.kr vkSj vFkZ”kkL= esa vfuok;Z vkSj i;kZIr izfrca/kksa dh vo/kkj.kk dk iz;ksx vDlj 
fd;k tkrk gSA vkbZ, ge uhps nh lkj.kh ds lgk;rk ls bls le>us dk iz;kl djsa %  

            dFku p                              dFku q 

1½ A izFke Js.kh esa mÙkh.kZ gksrk gS (p1)       A ijh{kk esa mÙkh.kZ gksrk gS (q1)           

2½ A izFke Js.kh esa mÙkh.kZ gksrk gS (p2)       A us dqy 70% vad izkIr fd, (q2) 

3½ A izFke Js.kh esa mÙkh.kZ gksrk gS (p3)    A us de ls de 60% dqy vad   
izkIr fd, (q3) 

bl lkj.kh esa] gesa igys LraHk esa ,d dFku p ¼ftls ge ^xq.k* dg ldrs gSa½ rFkk 
nwljs LraHk esa ,d dFku q ¼ftls ge izfrca/k dg ldrs gS½ fn;k gSA ge p vkSj q 
ds chp laca/k ij fopkj djrs gSaA ge ;gk¡ ;g eku dj pyrs gSa fd fdlh O;fDr 
dks izFke Js.kh ikus ds fy, de ls de 60 izfr”kr dqy vad izkIr djus gksrs gSaA 
;gk¡ ij rhu fLFkfr;k¡ nh xbZ gSaA  

igyh fLFkfr esa dFku ^A ijh{kk esa mÙkh.kZ gksrk gS*] dFku ^A izFke Js.kh esa mÙkh.kZ 
gksrk gS* dk ,d rkfdZd ifj.kke gSA vr%] ge dg ldrs gS fd dFku p1] dFku q1] 
dks miyf{kr djrk gSA izrhdkRed :i esa bls] p

1
→ q

1
 ls O;Dr djrs gSA rhljh 
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rdZ”kkL=fLFkfr esa] ge ns[krs gSa fd dFku ^A us de ls de 60% dqy vad izkIr fd,* iqu% 
dFku ^A izFke Js.kh esa mÙkh.kZ gksrk gS* dk rkfdZd ifj.kke gSA vr% bls fLFkfr esa 
dFku p3] dFku q3 dks miyf{kr djrk gSA izrhdkRed :i esa bls p

3
→ q

3
 ls O;Dr 

djrs gSaA vr% ge ikrs gSa fd igyh vkSj rhljh fLFkfr esa] dFku q, dFku p dk 
rkfdZd ifj.kke gSA bu fLFkfr;ksa esa ge dgrs gSa fd p, q ds fy, ,d vfuok;Z 
izfrca/k gSA ijarq nwljh fLFkfr esa dFku  

^A us dqy 70% vad izkIr fd,* dFku ^A izFke Js.kh esa mÙkh.kZ gksrk gS* dk rkfdZd 
ifj.kke ugha gSA blfy,] bl fLFkfr esa q, p ds fy, vfuok;Z izfrca/k ugha gSA vkbZ,] 
vc ge bl ifjfLFkfr;ksa dks foijhr fn”kk ls tkapsaA nwljh fLFkfr esa] dFku ^A us 
dqy 70%  vad izkIr fd,* dk rkfdZd ifj.kke gSA vr%] bl fLFkfr esa dFku q2] 
dFku p2 dks miyf{kr djrk gSA izrhdkRed :i ls ge bls p

2
← q

2
 ls O;Dr djrs 

gSaA  

blh izdkj] rhljh fLFkfr esa] dFku ^A izFke Js.kh esa mÙkh.kZ gksrk gS* dFku ^A us de 
ls de 60% dqy vad izkIr fd,* dk rkfdZd ifj.kke gSA vr%] bl fLFkfr esa dFku 
q3 dFku p3 dks miyf{kr djrk gSA izrhdkRed :i esa ge bls p

3
← q

3
 ls O;Dr 

djrs gSaA vr%] ge ikrs gSa fd nwljh vkSj rhljh fLFkfr esa] dFku p dFku q dk 
rkfdZd ifj.kke gSA bu fLFkfr;ksa esa ge dgrs gSa fd q, p ds fy, ,d i;kZIr izfrca/k 
gSA ijarq igyh fLFkfr esa dFku ^A izFke Js.kh esa mÙkh.kZ gksrk gS* dFku ^A ijh{kk esa 
mÙkh.kZ gksrk gS* dk rkfdZd ifj.kke ugha gSA blfy,] bl fLFkfr esa] q, p ds fy, ,d 
i;kZIr izfrca/k ugha gSA rhljh fLFkfr esa geus igys ns[kk fd q

3,
 p

3
 ds fy, ,d 

vfuok;Z izfrca/k gS vkSj vc ge ns[krs gSa fd q
3,

 p
3
 ds fy, ,d i;kZIr izfrca/k gSA 

vr% bu nksuksa dFkuksa dks ,d lkFk ysus ij ge dg ldrs gSa fd rhljh fLFkfr esa] 
q

3,
 p

3
 ds fy, ,d vfuok;Z vkSj i;kZIr izfrca/k gSA izrhdkRed :i esa ge bls p

3
⇔ 

q
3
 ls O;Dr djrs gSaA vr%] ge ikrs gSa fd Åij nh gqbZ rhu fLFkfr;ksa esa  

p1→ q1  q1, xq.k p1 ds fy, ,d vfuok;Z izfrca/k gS  

p2← q2  q2, xq.k p2 ds fy, ,d i;kZIr izfrca/k gS  

p3⇔ q3 q3, xq.k p3 ds fy, ,d vfuok;Z vkSj i;kZIr izfrca/k gS 

3-3-3 izfrykse vkSj foykse [Inverse and Converse] 

vkbZ, ge bl fopkj dks vkSj vkxs c<+k,aA ge vc lizfrca/k dFkuksa vFkkZr~ p → q 
izdkj ds dFkuksa ds ckjs esa tkurs gSaA vc ge ;g tkuus dk iz;kl djrs gSa fd fdlh 
lizfrca/k dFku dk fu’ks/ku D;k gksxk\ gesa xgjkbZ ls fopkj u djsa rks] “kk;n ;g 
dgsa fd ;g ^ p, q dks miyf{kr ugha djrk*A ij ,slk ugha gSA okLro esa ^p → q* 
dk fu’ks/ku gksxk ^p vkSj q &ugha vFkkZr~ p lR; gS ij q vlR; gSA vr% gesa bl ij 
Bhd ls fopkj djuk pkfg, fd  ftu lizfrcaf/kr dFkuksa esa ^ p &ugha* ^q &ugha* ;k 
^q → p* tSls dFku lfEefyr gksa] rks fLFkfr D;k gksxh ;g fopkj gesa izfrykse] 
foykse rFkk izfr/kukRed dFkuksa dh ladYiuk dh vksj ys tkrk gSA vc ge bu 
ladYiukvksa ds ckjs esa ppkZ djrs gSaA  
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izkFkfed ladYiuk,a vkbZ,] igys izfrykse dFku ij fopkj djsaA eku yhft, fdlh vFkZ”kkL=h us dgk fd 
^;fn o’kkZ ugha gqbZ rks Qlyksa dk mRiknu [kjkc gksxk*A ge blls ;g vuqeku yxk 
ysrs gS fd ^;fn o’kkZ gqbZ] rks Qlyksa dk mRiknu vPNk gksxk*A ij ;g vko”;d ugha 
gS fd ;g fu’d’kZ lgh gh gksA o’kkZ gksus ds ckotwn] vU; dbZ dkj.kksa ls Hkh Qly 
[kjkc gks ldrh gSA vr%] ;fn p ^o’kkZ gksus* dks fu:fir djrk gS rFkk q ^Qly dk 
mRiknu vPNk gksus* dks] rks ¼p&ugha½ o’kkZ u gksus dh rFkk ¼q&ugha½ Qly dk 
mRiknu [kjkc gksus dh fLFkfr dks fu:fir djsxkA dFku ^;fn p] rks q* dk izfrykse 
dFku ;fn ¼p&ugha½ rks ¼q&ugha½ gksrk gSA izrhdkRed :i esa dFku p → q dk 
izfrykse dFku (¬ p) → (¬ q) gksrk gSA /;ku nsa fd p → q vkSj (¬ p) → (¬ q) 
leku dFku ugha gSa] vfirq dFku (¬ p) → (¬ q)] dFku ^p → q* dk izfrykse dFku 
gSA vr%] Åij fn, mnkgj.k esa ;fn p → q lR; fn;k gS rks ^¬ p → ¬ q* dk lR; 
gksuk vko”;d ugha gSA O;kid :i esa] ge dg ldrs gS fd ^p → q* dh lR;rk ls 
^(¬ p) → (¬ q)* dh lR;rk ds ckjs esa dksbZ fu’d’kZ ugha fudkyk tk ldrkA  

vc ge foykse ¼foijhr½ fopkj djrs gSA dFku ^p → q* dk foijhr dFku ^q → p* 
gksrk gSA rdZ”kkL=] vFkZ”kkL= rFkk vU; vusd fo’k;ksa esa ,slh fLFkfr;k¡ vkrh gSa tc 
ge ;g tkuuk pkgrs gSa fd ;fn gesa dksbZ lizfrca/k dFku fn;k gks rks D;k mldk 
foykse dFku Hkh lR; gksxkA ;fn dksbZ lizfrca/k dFku rFkk mldk foykse dFku] 
nksuksa lR; gksa rks ge dgrs gSa fd ;s nksuksa dFku leku gSaA vFkkZr~] ;fn p → q rFkk 
q → p nksuksa lR; gksa rks ge dgrs gSa fd p vkSj q leku dFku gSaA bls lkekU;r% p 
↔ q ls O;Dr fd;k tkrk gSA  

3-3-4  izfr/kukRed dFku [Contrapositive] 

;fn gesa dksbZ dFku p → q fn;k gS] rks ¬ q→ ¬ p dks bldk izfr/kukRed dFku 
dgrs gSaA geus fiNys vuqPNsn esa ns[kk fd dFku p → q] dFku ¬ p→ ¬ q ds leku 
ugha gksrkA ysfdu ge ns[k ldrs gSa fd dFku p → q rFkk bldk izfr/kukRed 
dFku ¬ q→ ¬ p] okLro esa leku dFku gSaA vkbZ, vc ge lizfrca/k dFkuksa ds 
izfrykse] foykse rFkk izfr/kukRed dFkuksa ds lanHkZ esa Åij dh xbZ ppkZ dks laf{kIr 
:i ls lkjc) djsa %  

dFkuksa p vkSj q dks ¬ ¼ugha½ vkSj → ¼miyf{kr djrk gS½ la;kstuksa ds lkFk feykdj 
pkj izdkj ds lfeJ dFku izkIr fd, tk ldrs gSa %  

i)  p → q 
ii)  q→ p, foykse; 

iii)  ¬ p→ ¬ q, izfrykse; 

iv)  ¬ q→ ¬ p] izfr/kukRed; 

tks ifj.kke geus izkIr fd,] os gSa %  

• ;fn dFku p → q lR; gS] rks bldk izfr/kukRed dFku ¬ q→ ¬ p lR; 
gksxkA 

• ;fn dFku p → q lR; gS] blds izfrykse dFku ¼¬ p→ ¬ q½ rFkk foykse 
dFku ¼q→ p½ lR; Hkh gks ldrs gS vkSj vlR; HkhA  
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rdZ”kkL=• ;fn p → q vkSj q→ p nksuksa lR; gksa rks ge dgrs gS fd dFku p vkSj q 
leku gSa vkSj bls � ↔ � ; k � ⇔ � ds :i esa fy[krs gSaA  

3-4 ifjek.kokpd okD;ka”k [Quantifiers] 

ge bl vuqPNsn esa ifjek.kdksa dh ladYiuk dks le>us dk iz;kl djsaxsA vusd 
ifjfLFkfr;ksa esa ge ns[krs gSa fd fdlh leqPp; ds lHkh vo;o fdlh fn, gq, xq.k/keZ 
dks larq’V djrs gSaA dqN ifjfLFkfr;ksa esa ,slk Hkh gksrk gS fd leqPp; esa de ls de 
,d ,slk vo;o gksrk gS tks fn, xq.k/keZ dks larq’V djsaA ,slh fLFkfr;ksa esa ge 
^izR;sd* ;k ^dqN@de ls de ,d* tSls “kCnksa dk iz;ksx djrs gSaA eku fy, ,d 

fn;k gqvk dFku gS ^x ,d le la[;k gS* vkSj ge ;g tkuuk pkgrs gSa fd ,d 
leqPp; ds fdrus vo;o bl xq.k dks larq’V djrs gSa vFkkZr~ mlesa fdruh le 
la[;k,a gSaA bl fLFkfr dks O;Dr djus ds fy, gesa ifjek.kdksa ¼ifjek.kokpd½ 
okD;ka”kksa dh vko”;drk gksrh gSA  

3-4-1 lkoZf=d ifjek.kd  

okD;ka”k ^izR;sd ds fy,* ;k ^lHkh ds fy,* lkoZf=d ifjek.kd dgykrk gSA bls ∀ 
ls O;Dr djrs gSaA vkbZ, ge bls dqN mnkgj.kksa }kjk le>saA  

^izR;sd x ∈ R ds fy,] x2 ≥ 0 gksrk gS*                  ¼1½ 

bldk vFkZ gS fd izR;sd okLrfod la[;k dk oxZ v_.kkRed gksrk gSA ;gk¡ ge 
okD;ka”k ^izR;sd ds fy,* dks ∀ ls O;Dr dj ldrs gSaA bl izdkj dFku ¼1½ dks 
fuEu :i esa fy[kk tk ldrk gS % 

    ∀x ∈ R, x2 ≥ 0 

vkbZ,] ∀ ds iz;ksx dks Li’V djus ds fy, ,d vkSj mnkgj.k ysaA eku yhft, o] 
fo’ke la[;kvksa ¼iw.kkZadksa½ dk leqPp; gSA vc fuEufyf[kr dFku yhft, %  

^izR;sd fo’ke la[;k x ds fy, x2 + 1 Hkh ,d fo’ke la[;k gS* bls lkoZf=d 
ifjek.kd ∀ dk iz;ksx djds bl izdkj O;Dr fd;k tk ldrk gS %  

∀x ∈ O, x2 + 1 ,d fo’ke la[;k gSA  

/;ku nsa fd okLro esa ;g dFku vlR; gSA ijarq geus ;g dFku dsoy ∀ ds iz;ksx 
ij izdk”k Mkyus fy, pquk gSA oSls Hkh dksbZ Hkh dFku ¼xf.krh; dFku½ lR; ;k 
vlR; gks ldrk gSA  

3-4-2 vfLrRo&cks/kh ifjek.kd  

okD;ka”k ^,d ,sls----- dk vfLrRo gS*;k ^,d ,slk------ izkIr fd;k tk ldrk gS* 
vfLrRo&cks/kh okD;ka”k dgykrk gSA bls ∃ ls O;Dr fd;k tkrk gSA  

vkbZ, dqN mnkgj.k ysa %  

i½  ,d ,sls x ∈ Z dk vfLrRo gS ftlds fy, x2 = 4 gksxk vFkok 

,d ,slk iw.kkZad x izkIr fd;k tk ldrk gS ftldk oxZ 4 ds cjkcj gksA  

bl dFku dks ge ∃ dk iz;ksx djds fuEu :i esa O;Dr dj ldrs gSa %  
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izkFkfed ladYiuk,a    ∃x ∈ Z : x2 = 4 
Lej.k djsa fd fpºu ^ : *] ftlds fy,* ds LFkku ij iz;ksx fd;k tkrk gSA 
/;ku nsa fd  

x  ds nks ekuksa] x = 2 rFkk x = −2 ds fy, x2 = 4 gksrk gSA vr%] ge ns[k ldrs 
gSa fd  

∃x  dk vFkZ ;g ugha gksrk fd gesa dsoy ,d ,slk x feysxk oju~ ;g gksrk gS 
fd gesa de ls de ,d ,slk x vo”; feysxkA  

ii½  blh izdkj fuEufyf[kr dFku nsf[k, %  

  ∃x ∈ Z : x2 = 5 
“kCnksa esa bls bl izdkj fy[kk trk gS % ,d ,slk iw.kkZad izkIr fd;k tk ldrk 
gS ¼vFkkZr~ vfLrRo j[krk gS½ ftldk oxZ 5 gksA  

/;ku nsa fd ;g dFku vlR; gSA  

ge fdlh dFku esa nksuksa ifjek.kdksa ∀ rFkk ∃  dk iz;ksx ,d lkFk Hkh dj 
ldrs gSaA mnkgj.k ds fy,] fuEufyf[kr dFku yhft, %  

izR;sd x ∈ Z ds fy, ,d ,slk y ∈ Z izkIr fd;k tk ldrk gS ftlds fy, y 
> x gksxkA  
izrhdkRed :i esa bl dFku dks fuEu :i esa O;Dr fd;k tk ldrk gS % 

  ∀ x ∈ Z, ∃ y ∈ Z : y > x 
lkekU; “kCnksa esa bldk vFkZ gS fd izR;sd iw.kkZad ds fy,] mlls cM+k iw.kkZad 
izkIr fd;k tk ldrk gSA  

Lej.k jgs fd Z iw.kkZadksa ds leqPp; dks fu:fir djrk gSA  

ifjek.kdksa dk iz;ksx xf.kr esa fofHkUu ladYiukvksa dks ifjHkkf’kr djus ds fy, 
Hkh fd;k tk ldrk gSA mnkgj.k ds fy, ge ,d ifjHkk’kk ysrs gSa ftlesa 
ifjek.kdksa dk iz;ksx fd;k x;kA ;g ifjHkk’kk fdlh leqPp; ds ^Åijh ifjca/k* 
dh gS %  

eku yhft, S] okLrfod la[;kvksa ds leqPp; R dk ,d mileqPp; gSA ,d 
la[;k u∈R, 

S dk ^Åijh ifjca/k* dgykrh gS ;fn ∀ s ∈ S, s ≤ u gksA  

bls ge bl izdkj Hkh fy[k ldrs gSa %  

leqPp; S dk ,d Åijh ifjca/k gksxk ¼;k S Åifj&ifjc) leqPp; gksxk½ ;fn  

∃ u ∈ R : ∀s ∈ S, s ≤ u 

cks/k iz”u 2 % 

1½  ifjek.kd dh ladYiuk dh O;k[;k dhft,A gesa ifjek.kdksa dh vko”;drk D;ksa 
iM+rh gS\ vfLrRo-cks/kh ifjek.kd D;k gksrk gS\ 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 
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rdZ”kkL=2½  fdlh lizfrca/k dFku ds izfrykse rFkk foykse esa varj Li’V dhft,A  

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

3½  vfuok;Z ,oa i;kZIr izfrca/kksa rFkk *dsoy vkSj dsoy rHkh* dFkuksa ds e/; laca/k 
dks Li’V dhft,A vkidh n`f’V esa vfuok;Z ,oa i;kZIr izfrca/kksa dh O;k[;k djus 
esa lizfrca/k dFkuksa dh D;k Hkwfedk gSa\ 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

3-5 izes; rFkk miifÙk  [Theorems and Proofs] 

bl vuqPNsn esa dFkuksa ls vkxs c<+rs gq,] ge nkoksa] mfDr;ksa@mi{ksiksa rFkk 
vfHkdFkuksa@n`<+dFkuksa bR;kfn dh ppkZ djsaxs tks fd rdZ-fordZ ds eq[; vo;o gSaA 
buls gesa vFkZ”kkL= ds fl)karksa dks LFkkfir djus ds lkFk-lkFk bu fl)karksa dh 
lajpuk dks le>us esa Hkh lgk;rk feysxhA ge ;gk¡ mi{ksi] izesf;dk] izes; rFkk 
miizes; bR;kfn ladYiukvksa ds fo’k; ij ppkZ djsaxsA bu “kCnksa dk mi;ksx xf.kr 
vkSj vFkZ”kkL= esa ckj-ckj gksrk gSA mi{ksi] izesf;dk] izes;] miizes; bR;kfn lHkh ,sls 
dFku gS tks lR; gksrs gSaA  

izes; vkSj mi{ksi  

izes; vR;ar egRoiw.kZ xf.krh; dFku gSaA xf.kr dk dksbZ Hkh ifj.kke@dFku tks 
fo”ks’k egRo dk gS] ,d izes; dgykrk gSA lkekU;r% ge mu dFkuksa dks mi{ksi ds 
oxZ esa j[krs gSa tks “kk;n izes; ls rks de egRoiw.kZ gksa ijarq ftudk vkarfjd egRo 
gksrk gSA okLro esa izes; vkSj mi{ksi ds chp varj Li’V djuk vR;ar dfBu dk;Z gS 
D;ksafd vyx-vyx ys[kd@xf.krK ,d gh dFku dks vyx&vyx izdkj ls oxhZ—
r dj ldrs gSaA  

fdlh izes; esa lkekU;r% gesa dqN iwoZ/kkj.kk,a nh gksrh gSa ftuds vk/kkj gesa ,d 
fu’d’kZ rd igq¡puk gksrk gSA vFkkZr~ mudk :i ^;fn ---- rks -----* izdkj dk gksrk gSA 
fdlh Hkh iznr izes; esa ;g igpku djuk fd blesa iwoZ/kkj.kk,a D;k gSa vkSj fu’d’kZ 
D;k gSa vFkkZr~ D;k fn;k gS vkSj D;k fl) djuk gS  

ftl izes; esa iwoZ/kkj.kk,a ftruh det+ksj gksaxh vkSj fu’d’kZ ftruk vf/kd ”kfDr”kkyh 
¼strong?½ gksxk] og izes; mruk gh vf/kd izHkkoh@egRoiw.kZ @vPNk gksxkA  

izesf;dk 

lkekU;r% izesf;dk ,d ,sls dFku dks dgrs gSa tks ,d eq[; dFku dks fl) djus esa 
lgk;d gksrk gSA izesf;dk dks mi{ksi ls de egRoiw.kZ ekuk tkrk gS ijarq iqUk%] nksuksa 
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izkFkfed ladYiuk,a oxksZa esa varj lnSo cgqr Li’V ugha gksrkA dHkh&dHkh izesf;dk,a ml dFku ls Hkh 
vf/kd mi;ksxh fl) gksrh gS ftudh miifÙk esa budk iz;ksx fd;k tkrk gSA  

miizes; 

,d ,slk dFku ftls fdlh izes; vFkok mi{ksi ls fuxfer ¼Kkr½ fd;k tk lds] 
miizes; dgykrk gSA  

miifÙk 

xf.krK iz”uksa@leL;kvksa ¼problems½ dks gy djrs gSa& miifÙk bl ckr dk izek.k 
gS fd fn;k x;k gy lgh gSA miifÙk fdlh dFku dh lR;rk dh O;k[;k gSA  

/kkj.kk,a 

,d /kkj.kk ,d ,sls dFku dks dgrs gSa ftls lR; ekuk tkrk gS ijarq ftldks fl) 
u fd;k tk ldsA  

Lo;afl) dFku 

,d Lo;afl) dFku fdlh xf.krh; fLFkfr ds ckjs esa dksbZ ewYkHkwr iwoZ/kkj.kk gksrh gSA 
Lo;afl) dFkuksa dks ,sls RkF;ksa ds :i esa ns[kk tk ldrk gS ftUgsa fl) djus dh 
vko”;drk u gksA ;wfDyM us T;kfefr ij dk;Z djrs gq, ik¡p Lo;afl) dFku ekus] 
tSls fd fdUgha Hkh nks fcanqvksa dks feykrh gqbZ ,d js[kk cukbZ tk ldrh gSA bu 
Lo;afl) dFkuksa ls mUgksaus vusd izes; Kkr@fl) fd,A /;ku nsus ;ksX; ckr ;g gS 
fd ;s Lo;afl) dFku gh dsoy ,sls rF; Fks ftUgsa fcuk fl) fd, iz;ksx dj fy;k 
x;k FkkA Lo;afl) dFkuksa dk iz;ksx ifjHkk’kkvksa esa Hkh fd;k tkrk gSA  

3-6 miifÙk ds fofHkUu izdkj [Varieties of Proof] 

fiNys vuqPNsn esa vkidk ifjp; rdZ”kkL= ds vR;ar egRoiw.kZ vo;oksa] tSls fd] 
Lo;afl) dFkuksa] izes;] izesf;dkvksa] miizes; bR;kfn ls djok;k x;kA bl vuqPNsn esa 
ge viuk /;ku bl ckr ij dsafnzr djsaxs fd Lo;afl) dFkuksa rFkk iwoZ/kkj.kkvksa ls 
miifÙk rd dSls igq¡pk tkrk gSA Lej.k djsa fd lizfrca/k dFku ^;fn p rks q* izdkj 
ds gksrs gSaA ,d izes; esa Hkh ,d nkok fd;k tkrk gSA ^;fn p rks q* esa p ij fopkj 
dhft,A p ls izkjaHk djrs gq, ge izO;kid ¼convincing½ ,oa rdZiw.kZ miiknu dh 
fof”k’V fof/k;ksa dk iz;ksx djrs gq, q dks oS/k fl) djrs gSaA ;gh fdlh miifÙk dh 
iz—fr@dk :i gksrh@gksrk gSA ikBdksa dk miifÙk dh fofHkUu fof/k;ksa ls ifjp; 
djokuk] bl vuqPNsn dk mn~ns”; gSA  

3-6-1 izR;s{k fof/k [Direct Proofs] 

lkekU;r%] ,d izes; ,d ‘p → q’ izdkj ds dFku ds :i esa gksrk gSA ifjdYiuk 
lk/kkj.kr;% ,d feJ dFku gksrk gS vkSj ;g Hkh laHko gS fd blds dqN ?kVd Li’V 
:i ls of.kZr Hkh u gksaA ewyHkwr Lrj ij] fdlh izes; p → q dh miifÙk djus dk 
vFkZ gksrk gS fd ge ;g fl) djsa fd p → q ,d iqu:fDr gSA rFkkfi] miifÙk 
lkekU;r% dFkuksa ds :i esa gksrh gS u fd fpºuksa rFkk izrhdksa ds J`a[kyk ds 
tksM+&rksM+ ds :i esaA ge vius igys mnkgj.k esa miifÙk dh izR;{k fof/k dk 
mi;ksx djrs gSaA izR;{k fof/k ls miikfnr fd, x, fdlh izes; dk dFku rFkk 
mldh miifÙk dqN bl izdkj fn[ksaxs %  
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rdZ”kkL=izes; % ;fn p, rks q A 

miifÙk % eku yhft, p lR; gSA ----- rks q lR; gksxkA  

;gk¡ fpºu -------- miifÙk rd ds iFk dks fu:fir djrk gSA bl inyksi ;k “kCnyksi 
dgrs gSA fdlh izes; dh miifÙk fy[kus dk vFkZ gS ifjdYiuk ls fu’d’kZ rd ,d 
rdZiw.kZ iqy dk fuekZ.k djukA fdlh izes; dh miifÙk dh ;g fof/k lcls ljy gS 
rFkk bls izR;{k fof/k dgrs gSaA vusd fLFkfr;ksa esa dFku ^;fn p, rks q* dks dFkuksa p 
→ p1,  p → p2,  

….pn-1 → pn,  pn→ q ds :i esa rksM+k tk ldrk gSA ,slh fLFkfr esa p → q dks fl) 
djus ds fy, ge fl) djrs gSa fd p → p1,  p → p2,…. rFkk pn→ q blls p → q 
fl) gks tkrk gSA  

3-6-2 fojks/kksfDr fof/k [Proof by Contradiction] 

izR;{k fof/k }kjk miifÙk dk vFkZ ;g fl) djuk gS fd p → q ,d iqu:fDr gS 
vFkkZr~ la;qDr ¼feJ½ dFku p → q dk lR;eku lnSo lR; gSA rFkkfi] dbZ ckj ;g 
fl) djuk vf/kd ljy gksrk gS fd ￢(p  → q) ,d fojks/kksfDr gSA fojks/kksfDr }kjk 
fdlh izes; p→q  dh miifÙk djus ds fy, gesa igys dFku p → q dk fu’ks/ku Kkr 
djuk pkfg,A bl fLFkfr esa ;g Lej.k j[kuk mi;ksxh fl) gksxk fd ^;fn] rks* 

dFku dk ,d fu:i.k ￢ vkSj ∨ ds inksa esa Hkh gSA uker%] p → q, ￢ p ∨ q ds 
cjkcj@lerqY; gksrk gSA  

vFkkZr~ p → q ≡ ￢ p ∨ q gksrk gSA  
vRk% p → q dk fu’ks/ku gksxk % 

￢ (p + q)  =  ￢ (￢ p ∨ q) 

                  =  ￢ (￢ p) ∧￢ p 

                    =   p ∧￢ p 

[;gk¡ geus rdZ”kkL= ds dFku&laca/kh fu;eksa dk iz;ksx fd;k gS] 

vRk%] fojks/kksfDr }kjk p → q dks fl) djus dk vFkZ gS ;g n”kkZuk fd p ∧￢ p 
vlaHko gS vFkkZr~ bldk lR;eku dHkh ^lR;* ugha gks ldrkA fojks/kksfDr fof/k }kjk 
miifÙk dk O;kid :i bl izdkj gksrk gS %  

izes; % ;fn p, rks qA  

miifÙk % eku yhft, p vkSj ￢ q gSaA rks ----- 

;g ,d fojks/kksfDr gSA  

vRk% p → q lR; gksxkA  

geus bl bdkbZ ds izkjaHk esa gh ns[kk fd ,d fn;k gqvk dFku ;k rks lR; gksxk 
vFkok vlR;A bldk dksbZ vkSj eku ugha gks ldrkA ge bl rF; dks Hkh ,d fof/k 
ds :i esa iz;ksx esa yk ldrs gSaA ge ;g eku ysa fd dFku vlR; gS vkSj rdZ }kjk 
;g fl) djsa fd blls gesa ,d ,slk dFku izkIr gksrk gS tks fuf”pr :i ls vlR; 
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izkFkfed ladYiuk,a gksxk ¼tSls fd dFku 0=1½ ;k fd pk¡n iuhj ls cuk gqvk gSA vr% gekjh iw.kZ/kkj.kk 
fuf”pr :i ls vlR; Fkh vFkkZr~ fn;k gqvk dFku vlR; ugha gks ldrkA blls gesa 
izkIr gksrk gS fd fn;k gqvk dFku lR; gSA fojks/kksfDr }kjk miifÙk dh fof/k dks 
vFkZghurk rd izgzklu vFkok folaxfr izek.kd ¼reductio ad absurdum½ Hkh dgk 
tkrk gSA ;g ySfVu Hkk’kk dk ,d okD;ka”k gS ftldk vFkZ gSa folaxr vFkok vFkZghu 
cukukA  

fojks/kksfDr }kjk miifÙk dk Lo:i bl izdkj gksrk gS %  

i½  igys ge ;g ekurs gSa fd fn;k gqvk dFku vlR; gSA ;g bl ckr dk i;kZIr 
ladsr gksrk gS fd ge miifÙk ds fy, fojks/kksfDr fof/k dk iz;ksx djus okys 
gSaA  

ii½  blds i”pkr~ ge fu’ks/ku dk iz;ksx djrs gq, ;g ns[krs gSa fd dFku ds vlR; 
gksus dks fdl izdkj O;Dr fd;k tk,xkA  

iii½  ge rc rd vkxs c<+rs gS tc rd fd dksbZ fojks/kksfDr u izkIr gks tk,aA  

iv½  varr% ge ;g n”kkZrs gSa fd fojks/kksfDr mHkj dj lkeus vkbZ gSA  

3-6-3 ^vkxeu* }kjk miifÙk [Proof by Induction] 

xf.krh; vkxeu miifÙk dh ,d izHkko”kkyh fof/k gS ftldk mi;ksx xf.kr esa vDlj 
fd;k tkrk gSA ;g fof/k Hkzked izrhr gks ldrh gS] D;ksafd dHkh&dHkh ,slk vkHkkl 
gksrk gS fd gesa tks fl) djuk gS mlh dks eku dj py jgs gSaA ysfdu bl fof/k 
,d ykHk ;g gS fd ;g igpkuuk vR;ar ljy gS fd bl fof/k dks dc yxk;k tk, 
vkSj dSls yxk;k tk,A lkFk gh bl fof/k dks dsoy nks gh pj.kksa esa iwjk fd;k tk 
ldrk gSA  

izfrca/kksa dh tk¡p djus dh vko”;drk gksrh gSA vkxeu }kjk miifÙk djrs gq, ge 
fn, gq, dFku dks izR;{k :i ls fl) ugha djrsA bl fof/k dh ,d lkbZfdy LVSaM 
ij [kM+h lkbZdyksa ls lekurk dh tk ldrh gSA ;fn lkbfdysa bl izdkj [kM+h gksa 
fd fdlh Hkh lkbZfdy dks /kDdk nsus ij oks vius ls vxyh lkbZfdy dks fxjk ns] 
rks ge ns[k ldrs gSa fd ;fn vki igyh lkbZfdy dks /kDdk nsa rks og nwljh 
lkbZfdy dks fxjk nsxh] nwljh lkbZfdy rhljh lkbZfdy dks fxjk nsxh vkSj blh 
izdkj ,d&,d dj ds lHkh lkbZfdysa fxj tk,axhA vkxeu dh izfØ;k Hkh dqN blh 

izdkj dh gSA ge fl) djrs gSa ^;fn dFku k lR; gS rks dFku k+1 Hkh lR; gksxk*A 
;g ,d lkbZfdy }kjk vxyh lkbZfdy fxjk, tkus ds leku gSA vr%] ;fn dFku 1 
lR; gS ¼vFkkZr~ igyh lkbZfdy fxjh½ rks lHkh dFku lR; gksaxs ¼vFkkZr~ lHkh lkbZfdysa 
fxj tk,axh½ vkxeu dh fof/k rdZ”kkL= ds fo|kfFkZ;ksa ds fy, ,d egRoiw.kZ vL= gS 
ftls os vFkZ”kkL= esa izHkko”kkyh <ax ls iz;ksx dj ldrs gSaA  

xf.krh; vkxeu dk fu;e 

xf.krh; vkxeu ml fLFkfr esa yxk;k tk ldrk gS tc gesa dFkuksa dk vuqØe fn;k 
gks tks izk—frd la[;kvksa }kjk vuqØfer gksA ;g fu;e bl izdkj gS %  

eku yhft, A(n) dFkuksa dk ,d vuar lewg gS tgk¡ n ∈ N gS ;gk¡ N izk—frd 
la[;kvksa ds leqPp; dks fu:fir dj jgk gSA eku yhft,]  
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rdZ”kkL=i)   A(1) lR; gS] vkSj 

ii)   A(k) → A(k + 1), ∀ k ∈ N 
rks] A(n) izR;sd n ∈ N ds fy, lR; gksxkA  
izfrca/k ¼i½ dh tk¡p dks izkjafHkd pj.k dgk tkrk gS rFkk izfrca/k ¼ii½ dks vkxeu 
pj.k dgk tkrk gSA pj.k ¼iii½ esa ;g ifjdYiuk fd A(n) fdlh izk—frd la[;k x 
ds fy, lR; gS] vkxeu ifjdYiuk dgykrh gSA 

vkxeu ds fu;e }kjk miifÙk ljy gS vkSj bl fof/k dks bl izdkj dk;kZfUor fd;k 
tkrk gS %  

i½  ge loZizFke ;g ?kksf’kr djrs gSa fd ge vkxeu ds fu;e dk iz;ksx djus tk 
jgs gSaA  

ii½  izFke pj.k dh oS|rk n = 1 ds fy, tk¡p ysaA  

iii½  blds i”pkr~ ge ekurs gSa fd fdlh izk—frd la[;k k ds fy, dFku lR; gSA 
bl dFku dks Li’V :i ls fy[k ysus ls vxys pj.k esa lqfo/kk gksrh gSA  

iv½  k ds fy, dFku dh lR;rk dk mi;ksx djrs gq, ge fl) djrs gSa fd dFku k 
+1 ds fy, Hkh lR; gSA blds fy, gesa vDlj k +1 ds fy, izkIr dFku dks nks 
VqdM+ksa esa ck¡V ysuk lgk;d fl) gksrk gS] ftuesa ls ,d fgLlk k ds fy, dFku 
dks O;Dr djrk gksA gesa ;g /;ku j[kuk pkfg, fd ge fdl le; vkxeu 
ifjdYiuk dk mi;ksx djuk gSA  

v½  var esa ge fu’d’kZ dks bl izdkj O;Dr djrs gSa ^xf.krh; vkxeu ds fu;e ds 
vuqlkj fn;k gqvk dFku izR;sd izk—frd la[;k n ds fy, lR; gSA  bl izdkj 
vkxeu }kjk miifÙk dh fof/k iw.kZ gksrh gSA  

3-6-4 izfr/kukRed fof/k }kjk miifÙk [Proof using the Contrapositive 
Method] 

izfr/kukRed fof/k }kjk miifÙk dh rduhd esa ge bl rF; dk iz;ksx djrs gSa fd 
dFku ‘p → q’ vkSj dFku ^￢q →￢p’  lerqY; gSaA dFku p → q dk izfr/kukRed 
dFku ￢q →￢p gksrk gSA okLro esa izfr/kukRed fof/k bu dFkuksa dh lerqY;rk dk 
mi;ksx djuk gh gSA ;g ,d vizR;{k fof/k gS ftlesa ge p → q dks fl) djus ds 
fy, ￢q ls izkjaHk djds ;g fl) djrs gSa fd ￢p Hkh lR; gSA vr%] izfr/kukRed 
fof/k bl izdkj dk;Z djrh gS %  

ge tkurs gSa fd p → q] ￢q →￢p ds lerqY; gksrk gSA vr%] p → q ds :i ds 
fdlh izes; dks fl) djus ds fy, ge izfr/kukRed fof/k viukrs gq, ;g n”kkZrs gSa 
fd ￢q →￢p dFku ￢q →￢p dks fl) djuk dFku p → q dks fl) djus ds 
leku gh gSA  O;kid :i esa izfr/kukRed fof/k }kjk miifÙk bl izdkj O;Dr dh tk 
ldrh gS %  

izes; % ;fn p] rks q A 

miifÙk % ekuk fd ￢q lR; gSA  

vRk% ￢p lR; gksxkA  
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izkFkfed ladYiuk,a fdlh fn, gq, izes; ds fy, izR;{k fof/k vf/kd dkjxkj gksxh ;k izfr/kukRed fof/k] 
bldh igpku gesa dbZ izes;ksa dh miifÙk fy[kus ds vH;kl ls izkIr vuqHko ls gh gks 
ldrh gSA  

cks/k iz”u 3 % 

1½  Lo;afl) dFku] mi{ksi rFkk miizes; dh ladYiukvksa dh O;k[;k dhft,A  

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

2½ vki ,d izes; ls D;k le>rs gSa\ miifÙk D;k gksrh gS\ 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

3½ fojks/kksfDr }kjk miifÙk rFkk izfr/kukRed fof/k }kjk miifÙk dh ppkZ dhft,A  

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------------------------------------- 

3-7 lkj-la{ksi 

bl bdkbZ dk mn~ns”; ikBdksa dk ifjp; rdZ”kkL= ds vk/kkj Hkwr fu;eksa rFkk 
fofHkUu fof/k;ksa ls djokuk FkkA ;g bdkbZ ,d izdkj ls igyh nks bdkbZ;ksa esa fd, 
x, v/;;u dks gh mlds iwjd ds :i esa vkxs c<+k jgh FkhA ;s igyh rhu bdkbZ;k¡ 
ikBdksa dks vewrZ :i ls fopkj djus ds dkS”ky dks vftZr djus dk vk/kkj iznku 
djsaxhA bl bdkbZ dk ,d y{; ikBdksa dks vFkZ”kkL=h; fl)karksa dks vewrZ :i esa 
le>us esa leFkZ cukuk Hkh FkkA ;g ikB~; lkexzh vkidks fofHkUu ladYiukvksa dks 
vkil esa tksM+us rFkk rdZ”kkL= ds fu;eksa dks /;ku esa j[krs gq, oS/k rdZ djus esa 
lgk;d fl) gksxhA  

;g bdkbZ ,d dFku rFkk mlds fu’ks/ku dh O;k[;k ls izkjaHk gqbZA blesa lR;eku 
rkfydkvksa dh ppkZ dh xbZ rFkk mUgsa cukus dh fof/k crkbZ xbZA blds i”pkr~ ^vkSj* 
rFkk ^;k* tSls la;kstdksa ds ek/;e ls feJ dFku cukus ij ppkZ dh xbZA rRi”pkr~] 
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rdZ”kkL=bl bdkbZ esa lizfrca/k dFkuksa ij ppkZ dh xbZA vfuok;Z vkSj i;kZIr izfrca/kksa rFkk 
f}izfrca/kh dFkuksa dh ppkZ Hkh bl bdkbZ esa dh xbZA vfLrRokcks/kh rFkk lkoZf=d 
ifjek.kdksa dh ladYiukvksa dh O;k[;k ds i”pkr~ Lo;afl) dFkuksa] izes;ksa vkSj miifÙk 
bR;kfn ladYiukvksa dk Hkh foLr`r fooj.k fn;k x;kA var esa bl bdkbZ esa miifÙk 
dh fofHkUu fof/k;ksa dk foLrr̀ o.kZu fd;k x;k tSls fd izR;{k fof/k] fojks/kksfDr fof/k 
vkxeu ds fu;e }kjk miifÙk vkSj izfr/kukRed fof/k }kjk miifÙkA  

3-8 cks/k iz”uksa ds mÙkj@ladsr 

cks/k iz”u 1% 

1½  d) 

p q p ˄ q Not (p ˄ q) 

F F F T 

F T F T 

T F F T 

T T T F 

x)  

?k) 

 

 

 

 

 

 

 

p ¬ p q ¬ q ¬ p ˅ ¬ q 

F T F T T 

F T T F T 

T F F T T 

T F T F F 

q ¬ q ¬ q ˅ q 

F T T 

T F T 

F T T 

T F T 
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izkFkfed ladYiuk,a 2½  d½  A lR; ugha gS vkSj B vlR; ugha gSA lkekU;r% ^ A ;k B* ugha dk vFkZ 
gksxk ^u  A vkSj u B* 

[k½ ^^ A vlR; ugha gS ;k B lR; ugha gS**A lkekU;r% ^^ A vkSj  B** ugha dk 
vFkZ gksxk ^A ugha ;k B ugha* 

x½  A lR; ugha gS vkSj B lR; ugha gSA 

?k½  A lR; ugha gS ;k B lR; ugha gSA 

3½  miHkkx 3-2-2 ns[ksa vkSj mÙkj nsa 

cks/k&iz”u 2 

1½  Hkkx 3-4 ns[ksa vkSj mÙkj fy[ksa 

2½  miHkkx 3-3-3 ns[ksa vkSj mÙkj fy[ksa 

3½  Hkkx 3-3 ns[ksa vkSj mÙkj fy[ksa 

cks/k iz”u 3 

1½  Hkkx 3-5 ns[ksa vkSj mÙkj fy[ksa 

2½  Hkkx 3-5 ns[ksa vkSj mÙkj fy[ksa 

3½  Hkkx 3-6 ns[ksa vkSj mÙkj fy[ksa 

  




