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1. leqPp; dh ifjHkk"kk (DEFINITION OF SET): 

 ,d lqifjHkkf"kr oLrqvks dk laxzg leqPp; gksrk gS tks ijLij fHkUu gksrs gSa 
leqPp; dks izk; cM+s v{kjksa A, B, C, ... vkfn 

 }kjk fu:fir fd;k tkrk gS vkSj leqPp;  ds vo;oks dks a, b, c, ....  }kjk fu:fir 

fd;k tkrk gSA   

 ;fn a leqPp; A dk ,d vo;o  gS, rks ge a  A fy[krs gSa a vkSj dgrs gSa fd a 
leqPp;  A dk vo;o gSA 

 ;fn a, A dk vo;o ugha gks, rks ge a  A fy[krs gSA 

 mnk- çFke ik¡p vHkkT; çk—r la[;kvksa dk laxzg 2, 3, 5, 7, 11 vo;oks okyk ,d 
leqPp; gSA 

 dqN egRoiw.kZ la[;k leqPp; : 

  N = lHkh izkd`r la[;kvksa dk leqPp; 

    = {1, 2, 3, 4, ....} 

  W = lHkh iw.kZ la[;kvksa dk leqPp; 

   = {0, 1, 2, 3, ....} 

  Z ;k I = lHkh iw.kkZadksa dk leqPp; 

   = {.... –3, –2, –1, 0, 1, 2, 3, ....} 

  Z+ = lHkh $ve iw.kkZadksa dk leqPp; 

   = {1, 2, 3, ....} = N 

  Z– = lHkh –ve iw.kkZadksa dk leqPp; 

   = (–1, –2, –3, ....} 

  Z0 = lHkh 'kwU;srj iw.kkZadksa dk leqPp;A 

   = {±1, ±2, ±3, ....} 

  Q = lHkh ifjes; la[;kvksa dk leqPp;A 

         = p
:p, q I ,q 0

q
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  Q+ = /kukRed ifjes; la[;kvksa dk leqPp;A 

  Q– = _.kkRed ifjes; la[;kvksa dk leqPp;A 

  Q0 = v'kqU; ifjes; la[;kvksa dk leqPp;A 

  R = lHkh okLrfod la[;kvksa dk leqPp;A 

  R+ = lHkh /kukRed okLrfod la[;kvksa dk leqPp;A 

  R– = lHkh _.kkRed okLrfod la[;kvksa dk leqPp;A 

  R0 = lHkh v'kqU; okLrfod la[;kvksa dk leqPp;A 

  R – Q = lHkh vifjes; la[;kvksa dk leqPp;A 

  mnk- 2 , 3 , 5 , ...., e, log2 vkfn lHkh vifjes; la[;k,¡ gSaA 

  C = lHkh lfEeJ la[;kvksa dk leqPp; 

  C = {x + iy: x, y  R, y  0, i = 1− } 
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2. leqPp;ks dk fu:i.k  (REPRESENTATION OF SETS) 

(1) lkj.khc) fofèk (jksLVj fofèk) : 

 bl fo/kh esa, lHkh vo;oks dks v/kZ&fojke ls vyx djds, dks"Bd ds Hkhrj lwphc) djds ,d leqPp;  dk fuekZ.k fd;k tkrk gSA 

(2) leqPp; fuekZ.k fofèk (leqPp; xq.k fofèk) : 

 bl fofèk esa, ,d leqPp; dks mlds vo;o x ds loZfu"V xq.k/keZ P(x) dks fu:fir djds of.kZr fd;k tkrk gSA ,slh fLFkfr esa 
leqPp; dk o.kZu {x : P(x) ;k {x P(x) èkkj.k} }kjk fd;k tkrk gS, ftls lHkh x ds leqPp; ds :i esa i<+k tkrk gS tSls fd P(x) èkkj.k 
djrk gSA fpUg '|' ;k ':' dks bl çdkj i<+k tkrk gSA 

3. leqPp;ks ds çdkj (TYPES OF SETS) 

(A) ifjfer leqPp; : 

 ,d leqPp; X dks ,d ifjfer leqPp; dgk tkrk gS ;fn blds vo;oks dks çk—r la[;kvksa dh lgk;rk ls x.kuk djds lwphc) 

fd;k tk ldrk gS vkSj çfØ;k ,d fuf'pr çk—r la[;k n ij lekIr djrsa gSA vFkkZr n(X) = ifjfer la[;k gS mnk- (A) vaxzsth 

v{kjksa dk ,d leqPp;  (B) Hkkjrh; lsuk esa lSfudksa dh la[;k dk leqPp;  

(B) vifjfer leqPp; : 

 ,d leqPp;  ftlds vo;oks dks çk—r la[;kvksa }kjk lwphc) ;k fxuk ugha tk ldrk gS 

 (1, 2, 3.......n) dksbZ Hkh la[;k n ds fy,] ,d vifjfer leqPp; dgykrh gS 

 mnk- (a) ,d ry esa lHkh fcanqvksa dk ,d leqPp;  

  (b) X = { x : x  R, 0 < x < 0.0001} 

  (c) X = {x : x  Q, 0  x  0.0001} 

(C) ,dy leqPp; : 

 ,d vo;o okys leqPp; dks ,dy leqPp; dgk tkrk gSA vFkkZr n(X)= 1 

 mnk- {x : x  N, 1 < x < 3}, {{}}: 'kwU; leqPp;  dk leqPp;, o.kZekyk  ;qä ,d leqPp; { } gSA 

(D) 'kwU; leqPp; : 

 ,d leqPp; dks fjä, 'kwU; ;k v'kä leqPp; dgk tkrk gS ;fn blesa dksbZ vo;o ugha gksrs gS, vkSj bls  }kjk fu:fir fd;k 

tkrk gS vFkkZr X ,d 'kwU; leqPp; gksrk gS ;fn n(X) = 0 gksA 

 mnk- {x : x  R vkSj x2 $ 2 = 0}, {x : x > 1 ysfdu 

  x < 
1

2
}, {x : x  R, x2 < 0} 

(E) lerqY; leqPp;: 

 nks ifjfer leqPp; A vkSj B lerqY; gksrs gSa ;fn muds vo;oks dh l[;k leku gks vFkkZr n(A) = n(B) 

(F) leku leqPp;: 

 nks leqPp;ks A vkSj B dks leku leqPp; dgykrs gSa ;fn A dk çR;sd vo;o B dk lnL; gks vkSj B dk çR;sd vo;o A dk 

lnL; gS vFkkZr A = B 
 

4. lkoZf=d leqPp; (UNIVERSAL SET) 

 ;g ,d leqPp;  gS ftlesa fopkjkèkhu lHkh leqPp;  'kkfey gksrs gSa vFkkZr fn, x, leqPp;  esa ls çR;sd dk ,d ?kkr leqPp;  gSA 

bl çdkj, og leqPp; ftlesa fdlh fn, x, lanHkZ esa lHkh leqPp; gksa, lkoZf=d leqPp; dgykrk gSA bls U }kjk fu:fir tkrk 

gS mnkgj.k% ;fn A = {1, 2, 3}, B = {2, 4, 5, 6} vkSj C = {1, 3, 5, 7} gks, rks U = {1, 2, 3, 4, 5, 6, 7} dks lkoZf=d leqPp; ds :i 

esa fy;k tk ldrk gSA 
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5. vl;aqDr leqPp; (DISJOINT SETS) 

 leqPp;ks A vkSj B dks vla;qä dgk tkrk gS ;fn A vkSj B esa dksbZ mHk;fu"B vo;o ugha gks ;k A  B =  gks ;fn A  B   gS] 

rks A vkSj B dks çfrPNsn ;k vfrO;kih leqPp; dgk tkrk gSA 

 mnkgj.k% (i) ;fn A = {1, 2, 3}, B = {4, 5, 6} vkSj C = {4, 7, 9} gks] rks A vkSj B vla;qä leqPp; gksrs gSaA tcfd B vkSj C 

çfrPNsnh leqPp; gksrs gSaA 

 (ii) le çk—r la[;kvksa vkSj fo"ke çk—r la[;kvks dk leqPp; vla;qä leqPp; gksrk gSaA 
 

6. iwjd leqPp; (COMPLEMENTARY SET) 

 leqPp; A dk iwjd leqPp; ,d ,slk leqPp; gS ftlesa lkoZf=d leqPp; ds os lHkh vo;o gksrs gSa tks A esa ugha gksrs gSaA bls A  ;k 

AC ;k A }kjk fu:fir fd;k tkrk gS  vr : AC = {x : x  U ysfdu x  A} gSA 

 mnkgj.k ;fn leqPp; A = {1, 2, 3, 4, 5} vkSj lkoZf=d leqPp; U = {1, 2, 3, 4,.......50} gks] rks A  = {6, 7, .......50} gSA 

 

  

7. mileqPp; (SUBSET) 

 leqPp; A dks B dk mileqPp; dgk tkrk gS ;fn A ds lHkh vo;o] B esa fLFkr gksa vkSj bls A  B }kjk fu:fir fd;k tkrk gSA 

(A, B dk mileqPp; i<+rs gS) vkSj çrhdkRed :i ls x  A  x  B  A  B  bl çdkj fy[kk tkrk gSA  

(A) mileqPp;ks dh la[;k : 

 ,d leqPp; X ij fopkj djsa ftlesa n vo;o gksa vFkkZr {x1, x2, ......., xn} gks] rks X ds mileqPp;ksa dh dqy la[;k 2n gksrh gSA 

 izek.k : mijksä leqPp; ds mileqPp;ksa dh la[;k dqy n fof'k"V vo;oks esa ls fdlh ,d le; esa muesa ls fdlh la[;k dks ysus 

okys vo;oks ds p;uks dh la[;k ds cjkcj gksrh gS vkSj ;g 2n ds cjkcj gksrs gSA 

   nc0 + nc1 + nc2 + ...... + ncn = 2n 

(B) mileqPp;ks ds çdkj : 

 leqPp; A dks leqPp; B dk mfpr mileqPp; dgk tkrk gS ;fn A dk çR;sd vo;o B dk vo;o gS vkSj B esa de ls de ,d 

vo;o gS tks A dk vo;o ugha gS vkSj A  B }kjk fu:fir fd;k tkrk gSA 

 leqPp; A Lo;a vkSj fjä leqPp; dks vuqfpr mileqPp; ds :i esa tkuk tkrk gS vkSj bls A  B ds :i esa fu:fir fd;k tkrk gSSA 

 mnk- ;fn x = {x1, x2, .....,xn} gks] rks mfpr leqPp;ksa dh dqy la[;k = 2n – 2 (Lo;a vkSj 'kwU; leqPp; dks NksM+dj) dFku A  B 

dks B  A ds :i esa fy[kk tk ldrk gS] rks B dks A  dk vf/k leqPp;  dgk tkrk gS vkSj bls B  A ds :i esa fy[kk tkrk gSA 
 

8. ?kkr leqPp; (POWER SETS) 

 leqPp; A ds lHkh mileqPp;ksa ds laxzg dks A dk ?kkr leqPp; dgrs gS vkSj bls P(A) }kjk fu:fir fd;k tkrk gSA 

 vFkkZr P(A) = {x : x, A dk mileqPp; gS} ;fn X = {x1, x2, x3, ......xn} gksa] rks n(P(X)) = 2n ,( n(P(P(x))) = 
n22  gSA 

 

9. osu (vk;yj) vkjs[k (VENN (EULER) DIAGRAMS) 

 leqPp;ksa dks fu:fir djus ds fy, cuk, x, vkjs[kksa dks osu vkjs[k ;k vk;yj–osu vkjs[k dgk tkrk gSA ;gk¡ ge vk;r ds Hkhrj 

lHkh fcanqvksa ds leqPp; ds :i esa lkoZf=d leqPp; U dks fu:fir djrs gSa vkSj leqPp; U ds mileqPp; A dks ,d o`Ùk ds vH;arj 

DETECTIVE MIND 
lHkh vla;qä leqPp;] iwjd leqPp; ugha gksrs gSa, ysfdu lHkh iwjd leqPp;] vla;qä gksrs gSaA 
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}kjk fu:fir fd;k tkrk gSA ;fn leqPp; A, leqPp; B dk ,d mileqPp; gks, rks A dks fu:fir djus okys o`Ùk B dks fu:fir 

djus okys o`Ùk ds Hkhrj [khapk tkrk gSA ;fn A vkSj B leku ugha gSa, ysfdu muesa dqN vHk;fuLV vo;o gks, rks A vkSj B dks nks 

çfrPNsnh o`Ùkksa }kjk fu:fir fd;k tkrk gSA 

 mnkgj.k ds fy, ;fn A, B dk mileqPp; gS rks bls vkd`fr esa vkjsf[k; :i esa fu:fir fd;k x;k gSA 

 

 mnkgj.k ;fn A ,d leqPp; gS] rks A ds iwjd dks vkd`fr esa fu:fir fd;k x;k gSA 

 
 

10. leqPp;ks ij lafØ;k,¡ (OPERATIONS ON SETS) 

(A) leqPp;ks  dk lfEeyu (la?k) 

 ;fn A vkSj B nks leqPp; gks] rks A vkSj B dk lfEeyu () mu lHkh vo;oks dk leqPp; gksrs gS tks ;k rks A ;k B ;k A vkSj B nksuksa 

ls lacafèkr gSaA bls A  B = {x : x  A ;k x  B} ds :i esa Hkh ifjHkkf"kr fd;k x;k gSA  

 bls vkd̀fr 1 vkSj vkd̀fr 2 esa osu vkjs[k ds ekè;e ls fu:fir fd;k x;k gSA  

 

(vkd̀fr 1) 

 

(vkd̀fr 2) 

(B leqPp;ks dk loZfu"B : 

 ;fn A vkSj B nks leqPp; gks]rks  A vkSj B dk loZfu"V () mu lHkh vo;oks dk leqPp; gksrk gS tks A vkSj B nksuksa ls lacafèkr gSaA bls 

A  B = {x : x  A vkSj x  B}  ds :i esa Hkh ifjHkkf"kr fd;k x;k gS ftls osu vkjs[k esa fu:fir x;k gS (vkd̀fr ns[ksaA) 

 
  

(C) nks leqPp;ksa dk varj : 

 ;fn A vkSj B nks leqPp; gks] rks A vkSj B dk varj A ds mu lHkh vo;oks dk leqPp; gksrk gS tks B ls lacafèkr ugha gSaA 



xf.kr  

  

 bl izdkj A – B = {x : x  A vkSj x  B} 

 ;k A – B = {x  A ; x  B} 

 Li"V :i ls x  A – B  x  A vkSj x  B 

 bls osu vkjs[kksa ds ekè;e ls fu:fir fd;k tk ldrk gSA 

 
 

(D) nks leqPp;ksa dk lefer varj : 

 mu vo;oks dk leqPp; tks A vkSj B ds varj (A – B) vkSj B rFkk A dk varj (B  –  A) ds lfEeyu ls çkIr gksrk  gS, nks leqPp;  A 

vkSj  B dk lefer varj dgykrk gS vkSj bls (A  B) }kjk fu:fir fd;k tkrk gS 

 bl çdkj A  B = (A – B)  (B – A) 

 vkd̀fr esa osu vkjs[k ds ekè;e ls fu:i.k fn;k x;k gSA 

 

 

11. fofHkUu leqPp;ksa esa vo;oks dh la[;k (NUMBER OF ELEMENTS IN DIFFERENT SETS) : 

 ;fn A, B vkSj C ifjfer leqPp; gSa vkSj U ifjfer lkoZf=d leqPp; gks, rks 

 (i) n(AB) = n(A) + n(B) – n(A  B) 

 (ii) n(AB) = n(A) + n(A) (;fn A vkSj B vla;qä leqPp;  gSa) 

 (iii) n(A – B) = n(A) – n(A  B) 

 (iv) n(A  B) = n[(A – B)  (B – A)] = n(A) + n(B) – 2n(A  B) 

 (v) n(A  B  C) = n(A) + n(B) + n(C) – n(A  B) – n(B  C) – n(A  C) + n(A  B  C) 

 (vi) n(A   B) = n(A  B) = n(U) – n(A  B) 

 (vii) n(A   B) = n(A  B) = n(U) – n(A  B) 
 

12. nks leqPp;ks dk dkrhZ; xq.kuQy (CARTESIAN PRODUCT OF TWO SETS) 

 A ls B dk dkrÊ; xq.kuQy ,d ,slk leqPp; gksrk gS ftlesa vo;o Øfer ;qXe (a, b) ds :i esa bl çdkj gSa fd  

a  A vkSj b  B gS bls A × B ls fu:fir fd;k tkrk gSA 

 vFkkZr A × B = {(a, b) : a  A vkSj b  B} 

 ;fn leqPp; A = {a1, a2, a3} vkSj B = {b1, b2} gks] rks  

 A × B vkSj B × A dks fuEu :i esa fy[kk tk ldrk gSA 

 A × B = {(a, b) : a  A vkSj b  B} vkSj B × A = {(b, a) ; b  B vkSj a  A} 

 A × B = {(a1, b1), (a1, b2), (a2, b1), (a2,b2), (a3,b1), (a3,b2)} 

 B × A = {(b1, a1), (b1, a2), (b1, a3), (b2,a1), (b2,a2), (b2,a3)} 



 
leqPp; vkSj laca/k 

  

 Li"V :i ls A × B  B × A tc rd A vkSj B cjkcj ugha gksrs gSA 

➢ dkrhZ; xq.ku Øefofues; ugh gksrk gSA 

 

 

13. leqPp;ks ij chtxf.krh; lafØ;k,¡ (ALGEBRAIC OPERATIONS ON SETS) 

(A) oxZle lafØ;k : 

 fdlh leqPp; A ds fy,, gekjs ikl gSA (i) A  A = A vkSj (ii) A  A = A 

 çek.k : (i) A  A = {x : x  A ;k x  A} = {x : x  A} = A 

   (ii) A  A = {x : x  A vksj x  A} = {x : x  A} = A 
 

(B) rRled lafØ;k : 

 fdlh Hkh leqPp; A ds fy, gekjs ikl gSA 

 (i) A   = A vkSj 

 (ii) A  U = A vFkkZr  vkSj U Øe'k: lfEeyu vkSj lkoZfu"V ds fy, rRled vo;o gSaA 

 çek.k : (i)  A   = {x : x  A ;k x  } 

    = {x : x  A} = A 

   (ii)  A  U = {x : x  A vkSj x  U} 

    = {x : x  A} = A 
 

(C) Øe fofue; lfØ;k: 

 fdlh Hkh leqPp; A vkSj B ds fy,] gekjs ikl gSA 

 (i) A  B = B  A vkSj (ii) A  B = B  A 

 vFkkZr lfEeyu vkSj loZfu"B Øe fofue; gksrs gSaA 
 

(D) lkgp;Z lafØ;k: 

 ;fn A, B vkSj C dksbZ rhu leqPp; gks] rks 

 (i) (A  B)  C = A  (B  C)    

 (ii) (A  B)  C = A  (B  C) 

 vFkkZr lfEeyu vkSj loZfu"B lkgp;Z gksrs gSaA 

(E)  forj.k lafØ;k: 

 ;fn A, B vkSj C dksbZ rhu leqPp; gks] rks 

  (i) A  (B  C) = (A  B)  (A  C) 

  (ii) A  (B  C) = (A  B)  (A  C) 

DETECTIVE MIND 
1.  ;fn n(A) = m vkSj n(B) = n gks] rks (A × B) esa vo;oks dh la[;k = m × n gSA 

2.  pw¡fd A×B esa (a, b) çdkj ds ,sls lHkh Øfer ;qXe  lfEefyr gksrs gS tgk¡ fd a  A vkSj b  B gks] bldk 

vFkZ gS fd blesa lHkh laHkkouk,¡ 'kkfey gksrh  gSa ftlesa leqPp; A ds vo;oks dks leqPp; B ds vo;oks ls tksM+k 

tk ldrk gSA vr%, A × B dks leqPp; A ls leqPp; B esa ifjHkkf"kr lcls cM+k laHkkfor lacaèk dgk tkrk gS, 

ftls A ls B esa lkoZf=d lacaèk Hkh dgk tkrk gSA  
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  vFkkZr lfEeyu vkSj loZfu"B Øe'k: loZfu"B vkSj lfEeyu ij forj.kkRed gSaA 
  

(F)  Mh–e‚xZu dk fl)kar: 

 ;fn A vkSj B dksbZ nks leqPp; gks, rks 

 (i) (A  B) = A  B   (ii) (A  B) = A  B 

 çek.k : (i) eku yhft, fd x, (A  B) dk ,d LosPN vo;o gks] rks x  (A  B)  x  (A  B) 

    x  A vkSj x  B  x  A  B 

   iqu% ekuk fd A  B dk ,d LosPN vo;o gks] rks  x  A  B gSA 

    x  A vkSj y  B  x  A vkSj y  B 

    x  (A  B)  x  (A  B) 

    A  B  (A  B) 

   vr% (A  B) = A  Ba  

   blh çdkj (ii) Hkh fl) fd;k tk ldrk gSA 

 

Example: 1 ;fn leqPp; A = {a, b, c} gks] rks leqPp; A ds mileqPp;ksa dh la[;k Kkr dhft, vkSj A ds lHkh mileqPp;ksa ds 

leqPp; dk Hkh mYys[k dhft,A 

Solution: pw¡fd n(A) = 3 gSA 

   A ds mileqPp;ksa dh la[;k 23 = 8 gSA 

  vkSj mu lHkh mileqPp;ksa dk leqPp; P(A) ?kkr leqPp; ds :i esa ukfer gS 

  P(A):{,{a},{b},{c},{a,b},{b,c},{a,c},{a,b,c}} 

 

Example: 2 n'kkZb, fd n {P[P()]} = 4 gSA 

Solution: gekjs ikl gS P() = {}   P(P()) = {, {}} 

     P[P(P())] = { , {}, {{}}, {, {}}}. 

  vr%, n{P[P()]} = 4 

 

Example: 3 ;fn A = {x : x = 2n + 1, n  Z} vkSj B = {x : x = 2n, n  Z} gks, rks A  B Kkr dhft,A 

Solution: A B = {x : x ,d fo"ke iw.kkaZd gS}  {x : x ,d le iw.kkaZd gS} = {x : x ,d iw.kkaZd gS} = Z 

 

Example: 4 ;fn A = {x : x = 3n, n  Z} vkSj 

  B = {x : x = 4n, n  Z} gks] rks A  B Kkr dhft,A 

Solution: gekjs ikl gS, 

  x  A  B   x = 3n, n  Z vkSj x = 4n, n  Z 

   x, 3 dk xq.kt gS vkSj x, 4 dk xq.kt gS 

   x, 3 vkSj 4 nksuksa dk xq.kt gSA 

   x, 12 dk xq.kt gS  x = 12n, n  Z 

SOLVED EXAMPLES 



 
leqPp; vkSj laca/k 

  

  vr%] A  B = {x : x = 12n, n  Z}    

 

Example:  5 ;fn A vkSj B nks leqPp;  ftuesa Øe'k: 3 vkSj 6 vo;o gSa, A  B esa vo;oks dh U;wure la[;k D;k gks ldrh gS\ A 

 B esa vo;oks dh vf/kdre la[;k Hkh Kkr dhft,A 

Solution: ge tkurs  gS n(A  B) = n(A) + n(B) – n(A  B)  

  tks n'kkZrk gS fd n(A  B) U;wure ;k vf/kdre gksxk ;fn n(A  B) Øe'k: vf/kdre ;k U;wure gSA 

  fLFkfr - I 

  tc n(A  B) U;wure gks, vFkkZr, n(A  B) = 0 gSA 

  ;g rHkh laHko gS tc A  B =  gksA 

  bl fLFkfr esa, 

  n(AB) = n(A)+ n(B) – 0 = n(A) + n(B) = 3 + 6 = 9 

  vr: AB esa vo;oks dh vf/kdre la[;k 9 gksrh gSA 

  fLFkfr - II 

  tc n(A  B) vf/kdre gksA 

  ;g rHkh laHko gS tc A  B gks] bl fLFkfr es n(A  B) = 3 

     n(A  B) = n(A) + n(B) – n(A  B) 

        = (3 + 6 – 3) = 6 

  vr: A  B esa vo;oks dh U;wure la[;k 6 gksrh gSA 

 

Example: 6 ;fn A = {2, 3, 4, 5, 6, 7} vkSj B = {3, 5, 7, 9, 11, 13} gks] rks A – B vkSj B – A Kkr dhft,A 

Solution: A – B = {2, 4, 6} vkSj B – A = {9, 11, 13) 

 

Example: 7 ;fn A esa vo;oks dh la[;k m gS vkSj B esa vo;oks dh la[;k n gks] rks Kkr dhft,A 

  (ia) A × B ds ?kkr leqPp; esa vo;oks dh la[;kA 

  (ii)  A ls B rd ifjHkkf"kr laca/k dh la[;kA 

Solution: (i)  pw¡fd n(A) = m; n(B) = n 

   rc n(A × B )= mn 

   vr: A × B ds mileqPp;ksa dh la[;k = 2mn  

      n (P(A × B)) = 2mn 

  (ii) A ls B rd ifjHkkf"kr laca/kksa dh la[;k = 2mn 

   dksbZ laca/k ftls leqPp; A ls leqPp; B rd ifjHkkf"kr fd;k tk ldrk gS, A × B dk mileqPp; gksxkA 

   A × B lcls cMk laHkkfor laca/k A → B gSA 

   A → B ls laca/k dh la[;k = leqPp; (A × B) ds mileqPp;ksa dh la[;kA 

 

Example: 8 eku yhft, fd A vkSj B nks vfjä leqPp; gSa ftuesa n vo;o mHk;fu"B gks, rks fl) dhft, fd A × B vkSj B × A esa 

n2 vo;o mHk;fu"B gksrs gSaA 



xf.kr  

  

Solution: gekjs ikl (A × B)  (C × D) = (A  C) × (B  D) gSA 

  C dks B ls vkSj D dks A ls izfrLFkkfir djus ij, ge çkIr djrs gSA 

   (A × B)  (B × A) = (A  B) × (B  A) 

  ;g fn;k x;k gS fd A  B esa n vo;o gSa vr% (A  B) × (B  A) esa n2 vo;o gksrs gSA 

  ijUrq (A × B)  (B × A) = (A  B) × (B  A) 

   (A × B)  (B × A) ds  n2 vo;o gSaA 

  vr: A × B vkSj B × A esa n2 mHk;fu"V vo;o gksrs gSA 
 

Example: 9 ekuk A = {x : x la[;k 3591 esa ,d vad x gS}, B = {x : x  N, x < 10}  fuEufyf[kr esa ls dkSulk dFku vlR; gS\ 

  (1) A  B = {1, 3, 5, 9}  (2) A – B =  

  (3) B – A = {2, 4, 6, 7, 8}  (4) A  B = {1, 2, 3, 5, 9} 

 

Solution: fn;k gS A = {1, 3, 5, 9} vkSj B = {1, 2, 3, 4, 5, 6, 7, 8, 9} gSA 

  vc A  B, A  B, A – B, B – A Kkr dhft,A 

 

 

 

14. laca/k dh ifjHkk"kk (DEFINITION OF RELATION) 

 leqPp; X ls Y (R : X → Y) esa ,d laca/k leqPp;  X ls leqPp;  Y ds chp ,d lca/k gS ftlds }kjk X ds dqN ;k vf/kd vo;o Y 

ds dqN ;k vf/kd vo;oks ls tqMs gksrs gSaA vr% ,d laca/k (;k f)vk/kkj laca/k) R, ,d vfjä leqPp; X ls nwljs vfjä leqPp; Y, 

X × Y dk mileqPp; gS vFkkZr A × B ds mi leqPp;] A ls B es laca/k dgykrs gSA 

 mnkgj.k ds fy, ,d leqPp; X vkSj Y v;ks/;k jkT; ds 'kkgh ifjokj ds lHkh iq#"kksa vkSj efgykvksas lnL;ksa ds leqPp; ds :i ij 

fopkj djsa, X = {n'kjFk, jke, Hkjr, y{e.k, 'k=q?u} vkSj Y = {dks'kfy;k, dsdbZ, lqfe=k, lhrk, eakMoh, mfeZyk, JqrdhfrZ} vkSj ,d 

laca/k RH dks leqPp;  X ls leqPp;  Y rd "ds ifr" ds :i esa ifjHkkf"kr fd;k x;k gSA 

 

 rc RH = {¼n'kjFk, dks'kfy;k), (jke, lhrk), (Hkjr, eaMkoh), (y{e.k, mfeZyk), ('k=q?u, JqdhfrZ), (n'kjFk, dsdbZ), (n'kjFk, lqfe=k)} 

n'kjFk 

jke 

y{e.k 

'k=q?u 

dks'kfYk;k 

lqfe=k 

dsdbZ 

mfeZyk 

eaMkoh 

JqrdhfrZ 

Hkjr 

lhrk 

RH 

X Y 



 
leqPp; vkSj laca/k 

  

 

(A) laca/k dk çkar] lg–çkr vkSj ifjlj : 

 çkar : laca/k dk çkar igys leqPp;  ds vo;oks dk laxzg gS tks lca/k esa Hkkx ys jgs gSa ;kfu ;g laca/k R ds rgr lHkh iwoZ–izfrfcEcks 

dk leqPp;  gSA tSls RH dk çkar ; {n'kjFk, jke, Hkjr, y{e.k, 'k=q?u} 

 lgçkar : leqPp; Y ds lHkh vo;o, pkgs os X ds fdlh vo;o ls lacaf/kr gksa ;k u gksa, lg–çkar dk fuekZ.k djrs gSaA tSls  

Y = {dks'kfy;k, dsdbZ, lqfe=k, lhrk, ekaMoh, mfeZyk, JqdhfrZ}, RH dk lgçkar gSA 

 ifjlj : laca/k dk ifjlj leqPp;  Y ds mu vo;oks dk ,d leqPp; gS tks lca/k esa Hkkx ys jgs gSa vFkkZr lHkh izfrfcEcks dk leqPp; 

gS RH dk ifjlj : {dks'kfy;k, dsdbZ, lqfe=k, lhrk, eakMoh, mfeZyk, JqrdhfrZ}A 

 

15. laca/kksa ds çdkj (TYPES OF RELATIONS) 

(A) LorqY; lca/k 

 R : X → Y dks LorqY; dgk tkrk gS ;fn x R x  x  X vFkkZr leqPp; X esa çR;sd vo;o, Lo;a ls lacaf/kr gksuk pkfg, vr%   x 

 X; (x, x)  R gks] rks laca/k R dks LorqY; laca/k dgk tkrk gSA 

 mnkgj.k :– eku yhft, A = {1,2,3} ,d leqPp; gks] rks 

 R1 = {(1,1), (2,2), (3,3), (1,3), (2,1)}, A ij ,d LorqY; laca/k gSA 

 ysfdu R2 = {(1,1), (2,2), (1,3), (2,1)}, A ij ,d LorqY; laca/k ugha gSA 

(B) rRled laca/k: 

 eku yhft, X ,d leqPp; gSA rc laca/k Ix = {(x, x) : x  X} dks X ij rRled laca/k dgykrk gSA vFkkZr X ij laca/k Ix rRled 

laca/k gksrk gS ;fn X dk çR;sd vo;o dsoy Lo;a ls lacaf/kr gSA tSls y = x 

 

(C) lefer laca/k 

  R : X → Y dks lefer lcaaaa a/k dgk tkrk gS ;fn lHkh (x, y) R  (y, x)  R  gks vFkkZr lHkh (x, y)  R ds fy, 

  x R y y R x gks mnkgj.k ds fy, ,d lery esa js[kkvksa dh yacorrk lefer laca/k gksrh gSA 

(D) lØkaed laca/k 

DETECTIVE MIND 
(i) ;fn a, b ls lacaf/kr gks] rks çrhdkRed :i ls bls a R b ds :i esa fy[kk tkrk gS tgk¡ a iwoZ–izfrfcEc gS vkSj  

 b izfrfcEc gSA 

(ii) ;fn a, b ls lacaf/kr ugha gks] rks çrhdkRed :i ls bls a  b ds :i esa fy[kk tkrk gSA 

 

DETECTIVE MIND 
 (1) fjDr laca/k 

 ekuk A o B nks vfjä leqPp; gSA rFkk R, A ls B esa ,d laca/k gSA rc R fjDr laca/k dgykrk gSA ;fn 

R =  gksA 

(2) lkoZf=d laca/k 

 ekuk A o B nks vfjä leqPp; gSA rFkk R, A ls B esa ,d laca/k gSA rc R lkoZf=d laca/k dgykrk gSA 

;fn R = A × B gksA 

(3) lHkh rRled laca/k] LorqY; gksrs gSa ysfdu lHkh LorqY; laca/k] rRled ugha gksrs gSaA 

(4) ;fn laca/k  LorqY;] çfr&lefer] laØked gksrks rks og vkafa'kd Øe laca/k dgykrk gSA  
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  R : X → Y lØkaed gS ;fn lHkh (x, y) vkSj (y, z)  R ds  fy, (x, y)  R vkSj (y, z)  R  (x, z)  R gks vFkkZr x R y vkSj y 

R z  x R z gksA 

(E) çfr&lefer laca/k 

 eku yhft, fd A dksbZ leqPp; gSA leqPp;  A ij ,d laca/k R dks ,d çfr&lefer laca/k dgk tkrk gS ;fn lHkh a, b  A ds 

fy,(a, b)  R vkSj  (b, a)  R  a = b gks mnkgj.k ds fy, laca/k "mileqPp;  dk gksuk "blls cMk ;k cjkcj gS" vkSj "fdlh 

Hkh leqPp;  A ij rRled laca/k" çfr&lefer laca/k gksrk gSaA 

(F)  rqY;rk laca/k 

 leqPp;  X ls leqPp; Y R (R : X → Y)   dks ,d rqY;rk laca/k dgk tkrk gS ;fn ;g LorqY;] lefer vkSj lkFk gh lØkaed gksA 

rqY;rk laca/k dks ~ }kjk fu:fir fd;k tkrk gS mnk- laca/k " ds cjkcj gS" f=Hkqtksa dh lekurk, le:irk] lokaZxlerk vkSj js[kkvksa 

dh lekarjrk rqY;rk laca/k gSaA 

16. lca/k dk çfrykse (INVERSE OF A RELATION) 

 eku yhft, fd A, B nks leqPp; gSa vkSj ekuk ,d leqPp; A ls B dk laca/k R gSA rc B ls A rd R ds çfryksHk dks R–1 }kjk 

fu:fir fd;k tkrk gSA B ls A es ,d lca/k gksrk gSA vksj R–1 = {(b, a) : (a, b)  R} ls ifjHkkf"kr gks Li"V :Ik ls, (a, b) 

 R  (b, a)  R–1  gSA 

 R dk çkUr = R-1 dk ifjlj vkSj 

 R dk ifjlj = R-1 dk çkUr 

 

 Example: 11 eku yhft, R çkd`r la[;kvks N ds leqPp; ij laca/k R : {(x, y)} : x + 3y = 12  x  N, y  N} }kjk ifjHkkf"kr gks]rks 

Kkr dhft,A 

  (i) R  (ii) R dk çkar  (iii) R dk ifjlj 

Solution: (i) gekjs ikl gS, x + 3y =12  x = 12 – 3y 

   y = 1, 2, 3 j[kus ij] gesa Øe'k : x = 9, 6, 3 çkIr gksrk gS 

   y = 4 ds fy,] gesa x = 0  N çkIr gksrk gS vkSj  y > 4, ij x  N 

    R = {(9, 1), (6, 2), (3, 3)}  

  (ii) R dk çkar = {9, 6, 3} 

  (iii) R dk ifjlj = {1, 2, 3} 
 

Example: 12  ;fn X = {x1, x2, x3}  vkSj Y = (x1, x2, x3,x4,x5} gks] rks Kkr dhft, fd fuEufyf[kr esa ls dkSu–lk LorqY; laca/k gS: 

  (1) R1 : {(x1, x1), (x2, x2)  (2) R1 : {(x1, x1), (x2, x2), (x3, x3) 

  (3) R3 :{(x1,x1), (x2, x2),(x3, x3),(x1, x3),(x2, x4) (4) R3 : {(x1, x1), (x2, x2),(x3, x3),(x4, x4) 

Solution: (1) LorqY; ugh gS D;ksafd (x3, x3)  R1 (2) LorqY; 

  (3) LorqY;  (4) LorqY; ugh gS D;ksafd x4  X 
 

Example: 13 ;fn x = {a, b, c} vkSj y = {a, b, c, d, e, f} gks] rks Kkr dhft, fd fuEufyf[kr esa ls dkSu lk laca/k lefer laca/k gSA 

 R1 : { } vFkkZr fjDr laca/k 

  R2 : {(a, b)} 

  R3 : {(a, b), (b, a)(a, c)(c, a)(a, a)} 

Solution: R1 lefer laca/k gS D;ksafd blesa dksbZ vo;o ugha gSA 

  R2 lefer ugha gS D;ksafd (b, a)  R2 vkSj 

SOLVED EXAMPLES 



 
leqPp; vkSj laca/k 

  

   R3 lefer gSA 
 

Example: 14 ;fn x = {a, b, c} vkSj y = (a, b, c, d, e} gks] rks fuEufyf[kr esa ls dkSu lk lØaked laca/k gksrk gSaA 

  (1) R1 = { }  (2) R2 = {(a, a)} 

  (3) R3 = {(a, a}, (c, d)}  (4) R4 = {(a, b), (b, c)(a, c),(a, a), (c, a)} 

Solution:  (1) R1 lØkaed laca/k gS D;ksafd ;g fjDr laca/k gSA (2) R2 lØkaed laca/k gS D;ksafd lHkh ,dy laca/k lØkaed gSaA 

  (3) R3 lØkaed laca/k gS  (4) R4 lØkaed laca/k ugh gS 
 

Example: 15 fl) dhft, lHkh iw.kkaZd la[;kvksa ds leqPp; Z ij ifjHkf’kr laca/k R, (x, y)  R  x – y, n ls foHkkftr gSA ,d rqY;rk 
laca/k gSA 

Solution: ge fuEufyf[kr xq.k/keksZ dk fujh{k.k djrs gSa: 

  LorqY;rk: 

  fdlh Hkh a  Z ds fy,, gekjs ikl gS 

  a – a = 0 × n  a – a, n ls foHkkftr gS  (a, a)  R 

  bl çdkj lHkh Z ds fy, (a, a) R gksrk gS vr%, R, Z ij LorqY; gSA 

  leferrk% 

  ;fn (a – b), n ls foHkkftr gS rks (b – a) Hkh n ls foHkkftr gksxkA 

  vr: lHkh a, b,  Z ds fy, (a, b)  R  (b, a)  R gSA 

  vr: R, Z ij lefer gSA 

  laØkedrk: 

  eku yhft, a, b, c  Z bl çdkj gS fd (a, b)  R vkSj (b, c)  R gks  

  ;fn (a, b)  R  (a – b), n ls foHkkftr gSA 

  rFkk (b, c)  R  (b – c), n ls foHkkftr gSA 

  vc] (a – b) + (b – c) = a – c, tks n ls foHkkftr gksxk vr % a R c gksxkA 

  blfy, lHkh a, b, c  Z ds fy, (a, b)  R vkSj (b, c)  R  (a, c)  R gSA vr%  R, Z ij lØkaed laca/k gSA 

  bl çdkj, R LorqY; lefer vkSj lØkaed gksus ds dkj.k Z ij ,d rqY;rk laca/k gSA 
 

Example: 16 okLrfod la[;k x vkSj y ds fy,, ge xRy dks ifjHkkf"kr djrs gS ;fn x – y + 5  ,d vifjes; la[;k gSA laca/k R gS 

  (1) LorqY; (2) lefer (3) lØkaed (4) buesa ls dksbZ ugha 

Solution: x  R       x – x + 5 = 5  ,d vifjes; la[;k gS, 

   (x, x)  R 

  R LorqY; gS 

  ( )  R D;ksafd 5  – 1 + 5  = 2 5  – 1 gS tks ,d vifjes; la[;k gSA 

  lkFk gh, (1, 5 )  R ;fn 1– 5  + 5  = 1, gS tks ,d vifjes; la[;k ugha gSA 

       (1, 5 )  R 

       R lefer ugha gSA 

  ;gk¡ ( 5  ), (1, 2 5 )  R gS D;ksafd 5  – 1 + 5  = 2 5  – 1 vkSj 1 – 2 5  + 5  = 1 – 5  vifjes; 

 la[;k,¡ gSaA lkFk gh ( 5 , 2 5 )  ds fy, 5  – 2 5  + 5  = 0 gS tks ,d vifjes; la[;k ugha gSA 

   ( 5 , 2 5 )  R 
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   R lØkaed ugha gSA      

 

Example: 17 ,d ry esa nks fcanq A vkSj B lacaf/kr gksrs gS ;fn OA = OB gks, tgk¡ O ,d fuf'pr fcanq gSA ;g laca/k gSA 

  (1) LorqY; ijarq lefer ugha  (2) lefer ijarq lØkaed ugha 

  (3) ,d rqY;rk laca/k  (4) buesa ls dksbZ ugha 

Solution: eku yhft, bl laca/k dks R ls fu:fir djrs gSaA 

  fdlh Hkh fcanq A ds fy,, OA = OA gksrk gSA 

      (A, A)  R. 

  vr:    R LorqY; gS 

  ekuk (A, B)  R            OA = OB 

       OB = OA             (B, A)  R  

        R lefer gS 

  ekuk (A, B), (B, C)  R  OA = OB, OB = OC 

        OA = OC        (A, C)  R 

      R lØkaed gS 

  bl çdkj, R LorqY;] lefer vkSj lØkaed gksus ds dkj.k ,d rqY;rk laca/k gSA 
 

Example: 18 eku yhft, S, ,d vfjä leqPp; gSA  P(S) esa, ekuk R, ARB  A  B    ds :i esa ifjHkkf"kr ,d laca/k gS rc laca/k R gS 

  (1) LorqY; (2) lefer (3) lØkaed (4) buesa ls dksbZ ugha 

Solution: fn;k x;k laca/k dsoy lefer gS D;ksafd  A  B   gS vFkkZr B  A   .gSA (A  B = B  A) 
 

Example: 19 eku yhft, fd n vo;oks okys ifjfer leqPp; A esa R ,d rqY;rk laca/k gSA rc R esa Øfer ;qXeksa dh la[;k gS 

  (1) n ls de  (2) n ls de ;k mlds cjkcj 

  (3) n ls vf/kd  (4) n ls vf/kd ;k cjkcj 

Solution: gekjs ikl  gS n(A) = n 

   R, A esa ,d rqY;rk laca/k gSA 

   R LorqY; gSA 

   (a, a)  R  a  A 

   (a, a) çdkj ds vo;o  la[;k esa n gSa, D;ksafd n (A) = n gSA 

   R esa de ls de n vo;o gksus pkfg,A 
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Example: 20 R × R esa (a, b) R (c, d) }kjk ifjHkkf"kr ,d laca/k R gS ;fn vkSj dsoy ;fn a – c ,d iw.kkaZd gS vkSj b = d gSA laca/k R gS 

  (1) rRled laca/k (2) lkoZf=d laca/k (3) ,d rqY;rk laca/k (4) buesa ls dksbZ ugha 

Solution: gekjs ikl gS R = {((a, b), (c, d)) : a – c  Z vkSj b = d; a, b, c, d R}. 

  ekuk (a, b)  R × R  

   (a, b) R (a, b), D;ksfd a – a = 0  Z vkSj b = b gSA 

   R LorqY; gSA 

  ekuk (a, b) R (c, d)      a – c  Z vkSj b = d 

   c – a  Z vkSj d = b      (c, d) R (a, b)   

   R lefer gSA 

  ekuk (a, b) R (c, d) vkSj (c, d) R (e, f) gS 

   a – c  Z, b = d, c – e  Z, d = f    

   (a – c) + (c – e)  Z, b = f  

    a – e  Z, b = f   (a, b) R (e, f)  

   R lØkead gSA 

   R ,d rqY;rk laca/k gSA  

 


