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1

leqPp;

vkb, fuEufyf[kr ifjfLFkfr;ksa ij fopkj djsaA

Jherh vkSj Jh esgrk ,d fnu ek£dV x,A Jheku esgrk us fuEufyf[kr oLrq,¡ [kjhnhaA

,d f[kykSuk] ,d fdxzk feBkbZ vkSj ,d eSxthuA tcfd Jherh esgrk us fuEufyf[kr oLrq,¡ [kjhnhaA

¶¯HkMh] vkyw vkSj VekVj¸ nksuksa gh mnkgj.kksa esa] izR;sd laxzg esa oLrq,¡ lqifjHkkf"kr gSA vki lp
cksyus okys fo|k£Fk;ksa osQ laxzg osQ ckjs esa D;k dg ldrs gSa \ D;k ;g lqifjHkkf"kr gS\ 'kk;n ughaA
oLrqvksa osQ lqifjHkkf"kr laxzg dks leqPp; dgrs gSaA ,d lewg dk leqPp; gksus osQ fy, ;g
vko';d gS fd og lqifjHkkf"kr gksA lqifjHkkf"kr 'kCn dk mi;ksx teZu xf.krK tkWtZ dSUVj (George

Canter) (1845-1918) us ,d leqPp; dks ifjHkkf"kr djus osQ fy, fd;kA og leqPp; fl¼kar (Set

theory) osQ firk osQ :i esa tkus tkrs gSaA bu fnuksa leqPp; fl¼kar xf.kr dh cgqr lkjh vo/kj.kkvksa
osQ vk/kj osQ :i esa tkuk tkrk gSA bl ikB esa ge dqN vk/kjHkwr ifjHkk"kkvksa vkSj leqPp;ksa ij
lfØ;k,¡ vkSj muds xq.kksa dh ppkZ djasxsA

   mís';
bl ikB dss vè;;u osQ ckn vki fuEufyf[kr esa leFkZ gks tk;saxs %

� leqPp; dks ifjHkkf"kr rFkk fofHkUu :iksa esa fu:fir djuk

� fofHkUu izdkj osQ leqPp;ksa] tSls ifjfer rFkk vifjfer leqPp;] fjDr leqPp;] ,dy
leqPp;] (Singleton set), leku leqPp;] rqY; leqPp;] mileqPp; dks ifjHkkf"kr djuk
vkSj muosQ mnkgj.k nsuk

� le"Vh; leqPp; osQ mnkgj.k nsuk rFkk nks leqPp;kas dk varj vkSj leqPp;ksa ds iwjd dks
ifjHkkf"kr djuk

� nks leqPp;kas ds lfEeyu rFkk loZfu"B dks ifjHkkf"kr djuk

� osu vkjs[k osQ }kjk nks leqPp;ksa ds lfEeyu rFkk loZfu"B] le"Vh; leqPp;] leqPp; dk
iwjd rFkk nks leqPp;ksa osQ varj dks iznf'kZr djuk

iwoZ Kku
� la[;k i¼fr
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1.1 oqQN ekud ladsru

bl vè;k; osQ fofHkUu inksa dks ifjHkkf"kr djus ls igys] vkb, fuEufyf[kr mnkgj.kksa ij fopkj
djsaµ

(i) vkiosQ fo|ky; esa yacs fo|k£Fk;kas dk laxzg

(ii) vkidh dkyksuh (colony) esa bekunkj O;fDr;ksa
dk laxzg

(iii) vkiosQ fo|ky; dh ykbczsjh esa jkspd
(interesting) iqLrdksa dk laxzg

(iv) vkiosQ fo|ky; esa es/koh (intelligent)

fo|k£Fk;ksa dk laxzg

(i) vkiosQ fo|ky; esa mu fo|k£Fk;ksa dk laxzg
ftudh m¡QpkbZ 180 lsehú ls vf/d gSA

(ii) vkiosQ bykosQ (colony) osQ mu lHkh yksxksa
dk laxzg tks dHkh fdlh pksjh osQ ekeys esa
lfEefyr ugha ik, x;sA

(iii) vkiosQ fo|ky; dh ykbczsjh esa xf.kr dh
iqLrdksa dk laxzg

(iv) vkiosQ fo|ky; esa mu Nk=kksa dk laxzg ftUgksaus
ok£"kd ijh{kk esa 80% ls vf/d vad izkIr
fd,A

mèokZ/j js[kk osQ ck;ha vksj fy[ks lHkh laxzgksa esa yackbZ] bekunkjh] jkspdrk] es?kkohiu lqifjHkkf"kr ugha
gSA okLro esa ;s Hkko ,d O;fDr ls nwljs O;fDr osQ fy, fHkUu&fHkUu gks ldrs gaSA blfy, bu laxzgksa
dks leqPp; ugha dg ldrs gSaA tcfd {kSfrt js[kk osQ nk;ha vksj fy[ks lHkh laxzg tSls 180 lseh ls
vf/d m¡QpkbZ okys fo|kFkhZ] fdlh pksjh osQ ekeys esa lfEefyr u ik, tkus okys O;fDr] xf.kr dh
iqLrdsa rFkk 80% ls vfèkd vad izkIr djus okys fo|kFkhZ lqifjHkkf"kr laxzg gSA vr% bu laxzgksa dks
leqPp; ekuk tkrk gSA
;fn oLrqvksa osQ fdlh laxzg dks ge leqPp; dgas rks bl laxzg dh izR;sd oLrq bl leqPp; oQk
vo;o dgykrh gSA leqPp; dks izk;% vaxzsth o.kZekyk ds cM+s v{kjksa ls vkSj blosQ vo;oksa dks
vaxzsth o.kZekyk osQ NksVs v{kjksa ls fu:fir djrs gSaA mnkgj.kkFkZ A = {f[kykSuk] gkFkh] feBkbZ dk iSfdV]
eSxthu}

leqPp; osQ izn'kZu osQ fy, oqQN ekud ladsru %
N : izkÑr la[;kvksa dk leqPp;
W : iw.kZ la[;kvksa dk leqPp;
Z : iw.kk±dksa dk leqPp;
Z+ : /u iw.kk±dksa dk leqPp;
Z– : ½.k iw.kk±dksa dk leqPp;
Q : ifjes; la[;kvkas dk leqPp;
I : vifjes; la[;kvksa dk leqPp;
R : okLrfod la[;kvksa dk leqPp;
C : lfEeJ la[;kvksa dk leqPp;

nwljs iz;qDr gksus okys izrhd gSaµ
∈ : ^lnL; gS* ;k ^esa gS*] ∉ : ^lnL; ugha gS* ;k ^eas ugha gS*
∃ : vfLrRo gS] ∃ : vfLrRo ugha gS

mnkgj.kkFkZ]  N izkdr̀ la[;kvksa dk leqPp; gS vkSj ge tkurs gSa fd 2 ,d izkÑr la[;k gS ijUrq
–2 ,d izkÑr la[;k ugha gSA bls izrhd osQ :i esa bl izdkj fy[k ldrs gSa tSls 2∈N vkSj –2∉N
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1.2 leqPp; dk fu:i.k

leqPp; dks fu:fir djus dh nks fof/;k¡ gSaA

1.2.1 (i) jksLVj fof/ (lkj.khc¼ :i)

bl fof/ esa] leqPp; osQ lHkh vo;oksa dks lwphc¼ fd;k tkrk gS] vo;oksa dks ,d nwljs ls]
vèkZfojke }kjk i`Fkd fd;k tkrk gS vkSj mu lHkh dks ,d ea>ys dks"Bd {  } osQ Hkhrj fy[kk
tkrk gSA ;fn V vaxzsth o.kZekyk osQ lHkh Lojkas dk leqPp; gS rks bls jksLVj fof/ esa bl izdkj
fy[k ldrs gSa %  V = { a, e, i, o, u}

(ii) ;fn A, 7  ls NksVh izkÑr la[;kvkas dk leqPp; gS] rks lkj.khc¼ :i esaA {1, 2, 3, 4, 5, 6}=

fy[kk tk;sxkA

fVIi.kh% leqPp; dks jksLVj :i esa fy[krs le; fdlh vo;o dks lkekU;r% nksckjk ugha fy[krs
gSaA mnkgj.k osQ fy, ;fn A, mathematics 'kCn esa iz;qDr v{kjks a dk leqPp; gS rks
A {m, a, t, h, e, i, c, s}=

1.2.2  leqPp;&fuekZ.k :i

bl :i esa vo;oksa dks lwphc¼ ugha fd;k tkrk ijUrq lHkh vo;oksa dks ,d loZfu"B xq.k/eZ ds
}kjk iznf'kZr fd;k tkrk gSA

 eku yhft, fd V vaxzsth o.kZekyk osQ lHkh Lojksa dk leqPp; gS rc V dks leqPp; fuekZ.k :i
esa fuEufyf[kr izdkj ls fy[krs gSa % V {x : x= vaxzsth o.kZekyk dk ,d Loj gSA}

(ii) eku yhft, fd A, 7 ls NksVh] izkÑr la[;kvksa dk leqPp; gS rks A {x : x N x 7}= ∈ <vkSj

fVIi.kh% izrhd ‘:’ dks ^rkfd^ ^bl izdkj fd^ (such that) i<+k tkrk gSA

 mnkgj.k 1.1. fuEufyf[kr dks leqPp;&fuekZ.k :i esas fyf[k, %

(a) A={ 3, 2, 1,0,1, 2,3− − − } (b) B = {3,6,9,12}

gy % (a)  A = { x : x Z 3 x 3∈ − ≤ ≤vkjS },  (b) B = { x : x 3n n N,n 4= ∈ ≤vkjS }

 mnkgj.k 1.2.  fuEufyf[kr dks jksLVj :i esa fyf[k, %

(a) C = { x : x N 50 x 60∈ ≤ ≤vkSj }

(b) D = { 2x :x R x 5x 6 0∈ − + =vkjS }

gy % (a) C ={50, 51, 52,53,54,55,56,57,58,59,60}

(b)  2x 5x 6 0− + =   ⇒   ( ) ( )x 3 x 2 0− − =

      ⇒  x 3, 2= .       ∴  { }D 2,3=

1.3 leqPp;ksa dk oxhZdj.k

1.3.1  ifjfer vkSj vifjfer leqPp;

eku yhft, A vkSj B nks leqPp; gSa tgk¡

A {x : x=  ,d izkÑr la[;k gSA}, B {x : x=  vkiosQ fo|ky; dk ,d fo|kFkhZ gSA}
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;gk¡ ;g Li"V gS fd leqPp; A eas vo;oksa dh la[;k ifjfer ugha gS tcfd leqPp; B esa vo;oksa
dh la[;k ifjfer gSA A vifjfer leqPp; rFkk B ifjfer leqPp; dgykrk gSA

,d leqPp; ifjfer dgykrk gS ;fn mlosQ vo;oksa dh la[;k dks fxuk tk losQ vkSj ;g vifjfer
dgykrk gS ;fn blosQ vo;oksa dks mudh vfUre la[;k rd fxuuk laHko u gksA

1.3.2  fjDr leqPp;

uhps fn, x, leqPp;ksa ij fopkj dhft,µ

A {x : x R= ∈ vkSj 2x 1 0}+ =

B {x : x=  ,d la[;k gS tks 7 ls cM+h gS vkSj 5 ls NksVh gSA}

leqPp; A eas okLrfod la[;k,¡ fo|eku gS ijUrq dksbZ ,slh okLrfod la[;k ugha gS ftldk oxZ
‘–1’ gksA blfy,] bl leqPp; esa dksbZ Hkh vo;o ugha gSA blh izdkj] dksbZ la[;k ,slh ugha gS
tks 5 ls de gks vkSj 7 ls vf/d Hkh gksA bl izdkj osQ leqPp; ftuesa ,d Hkh vo;o ugha gksrk
gS] fjDr leqPp; ;k 'kwU; leqPp; dgykrs gSaA fjDr leqPp;] dks izrhd φ  vFkok { } ls izn£'kr
djrs gSaA

,d leqPp;] ftlesa ,d Hkh vo;o ugha gksrk gS] fjDr leqPp; ;k 'kwU; leqPp; dgykrk
gS rFkk bls φφφφ vFkok {} }kjk fu:fir fd;k tkrk gSA

1.3.3  ,dy leqPp;

fuEufyf[kr leqPp; ij fopkj dhft, %

A {x : x= ,d le vHkkT; la[;k gSA } D;ksafd osQoy ,d gh vHkkT; la[;k (2) le gksrh gS,
blfy, leqPp; A esa osQoy ,d gh vo;o gSA bl izdkj dk leqPp; ,dy leqPp; dgykrk
gSA ;gk¡ A {2}= ] ,d leqPp;] ftlesa osQoy ,d gh vo;o gksrk gS] ,dy leqPp;
dgykrk gSA

1.3.4  leku vkSj rqY; leqPp;

fuEufyf[kr leqPp;ksa ij fopkj dhft, %

(i) A = { }1,2,3 ,   B = { }2,1,3 (ii) D = { }1,2,3 ,   E = { }a,b,c .

mnkgj.k (i) esa] leqPp; A rFkk B esa ogh vo;o gSaA ,sls leqPp; leku leqPp; dgykrs gSa vkSj
mUgsa A B=  osQ :i eas fy[kk tkrk gSA mnkgj.k (ii) esa leqPp; D vkSj E esa vo;oksa dh la[;k rks
leku gS ijUrq vo;o vyx&vyx gSaA ,sls leqPp; rqY; leqPp; dgykrs gSa vkSj mUgsa A B≈

osQ :i esa fy[kk tkrk gSA nks leqPp; A vkSj B rqY; leqPp; dgykrs gSa ;fn muesa vo;oksa dh
la[;k leku gks ijUrq nks leqPp; leku leqPp; dgykrs gSa ;fn muesa vo;oksa dh la[;k leku
gksus ds lkFk&lkFk muds vo;o Hkh leku gksaA

1.3.5  vla;qDr leqPp;

nks leqPp; A rFkk B vla;qDr leqPp; dgykrs gSa] ;fn muesa dksbZ Hkh vo;o mHk;fu"B u gksA
mnkgj.kkFkZ] A = {1, 3, 5} rFkk B = {2, 4, 6} vla;qDr leqPp; gSaA

mnkgj.k 1.3.   fn;k gS% A {2, 4}=  vkSj B {x : x= ] lehdj.k 2x 6x 8 0+ + =  dk ,d ewy gSA}
D;k A rFkk B vla;qDr leqPp; gSa \
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gy % ;fn ge 2x 6x 8 0+ + =  dks gy djsa rks gesa izkIr gksrk gSA x 4, 2= − −

∴ B { 4, 2}= − −  tcfd A {2, 4}=  Li"Vr% A rFkk B vla;qDr leqPp; gSaA

 mnkgj.k 1.4. ;fn A {x : x= vaxzsth o.kZekyk dk ,d Loj gSA} vkSj B {y : y N y 5}= ∈ ≤vkSj

D;k (i) A B= (ii) A B≈

gy % A = {a, e, i, o, u},   b = {1, 2, 3, 4, 5}.

izR;sd leqPp; esa vyx&vyx ik¡p vo;o gSaA

∴ A B≠  ijUrq A B≈

 mnkgj.k 1.5. fuEufyf[kr esa ls dkSu&lk leqPp; ifjfer ;k vifjfer gSA

A {x : x }= ,d j[s kk ij fLFkr ¯cnq gAS ] B {y : y N y 50}= ∈ ≤vkSj

gy % D;ksafd ,d js[kk ij fcUnqvksa dh la[;k vifjfer (fxuh u tk loQus okyh) gksrh gSA vr%
A ,d vifjfer leqPp; gS] tcfd 50 rd dh izkÑr la[;kvksa dks fxuk tk ldrk gSA vr% B ,d
ifjfer leqPp; gSA

 mnkgj.k 1.6. fuEufyf[kr esa ls dkSu&lk leqPp; fjDr gS %
2A {x : x 1 0 x }= − = vkjS ,d vifjes; l[a ;k gS , B {x : x Z 2 x 2}= ∈ − ≤ ≤vkSj

gy % leqPp; A esa os vifjes; la[;k,¡ lfEefyr gS tks 2x 1 0− = dks larq"V djrh gSA ;fn ge
2x 1 0− =  dks gy djsa rks gesa x 1= ±  izkIr gksrk gSA Li"Vr% 1±  nksuksa gh vifjes; la[;k;sa ugha gSaA

vr% A ,d fjDr leqPp; gSA ijUrq B { 2, 1, 0,1, 2}= − −  ,d fjDr leqPp; ugha gS D;ksafd blesa
5 vo;o lfEefyr gSaA

 mnkgj.k 1.7.  fuEufyf[kr esa dkSu&lk leqPp; ,dy (singleton) gS\

A = { }x : x Z x 2 0∈ − =vkjS B = { }
2y : y R y 2 0∈ − =vkjS .

gy % leqPp; A esa os iw.kk±d lfEefyr gS tks x 2 0− =  osQ gy gSa vFkok x 2=

∴ A {2}=   ⇒  AA ,dy leqPp; gSA

leqPp; B mu okLrfod la[;kvksa dk leqPp; gS tks 2y 2 0− =  osQ gy gS vFkok y 2= ±

∴ B { 2, 2}= −  vr% B ,dy leqPp; ugha gSA

  ns[ksa vkius fdruk lh[kk 1.1

1. fuEufyf[kr esa dkSu ls lewg leqPp; gSa \

(i) S v{kj ls izkjaHk gksus okys lIrkg osQ fnuksa dk lewgA

(ii) 50 rd dh izkÑr la[;kvksa dk lewgA

(iii) rqylhnkl }kjk fyf[kr dforkvksa dk lewgA

(iv) vkiosQ fo|ky; esa eksVs fo|k£Fk;kas dk lewgA
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2. mi;qDr izrhd dks fjDr LFkku eas Hkfj, ;fn A {1, 2, 3}=

(i) 1...........A  (ii) 4........A.

3. fuEufyf[kr leqPp;ksa esa ls izR;sd dks jksLVj :i esa fyf[k,µ

(i) A {x : x Z 5 x 10}= ∈ − ≤ ≤vkjS

(ii) 2B {x : x R x 1 0}= ∈ − =rFkk 

(iii) C {x : x banana }= 'kCn dk ,d  v{kj gS

(iv) D {x : x= ,d vHkkT; la[;k gS rFkk 60 dh iw.kZr% Hkktd gS)

4. fuEufyf[kr leqPp;kas dks leqPp; fuekZ.k :i esa O;Dr dhft, %
(i) A = {2, 4, 6, 8, 10} (ii)   B = {3, 6, 9,...... ∞ }

(iii) C = {2, 3, 5, 7} (iv)  D = { }2, 2−

D;k mi;qZDr A rFkk B vla;qDr leqPp; gSa \

5. fuEufyf[kr leqPp;kas esa ls dkSu ls ifjfer rFkk dkSu ls vifjfer gS\

(i) fdlh nh gqbZ js[kk osQ lekUrj js[kkvksa dk leqPp;

(ii) ìFoh ij jgus okys tkuojksa dk leqPp;

(iii) 50 ls de vFkok mlds cjkcj izkÑr la[;kvksa dk leqPp;

(iv) fdlh oÙ̀k ij fLFkr ¯cnqvksa dk leqPp;

6. fuEufyf[kr esa ls dkSu&dkSu fjDr ;k ,dy leqPp; gS\
(i) A {x: x= , lehdj.k 2x 2 0+ =  dk ,d gy gS vkSj x R}∈

(ii) B {x : x= , lehdj.k x 3 0− =  dk ,d gy gS vkSj x Z}∈

(iv) C {x : x= , lehdj.k 2x 2 0− =  dk ,d ,d gy gS vkSj x Z}∈

(v) D {x : x= , vkiosQ fo|ky; dh nksuksa d{kkvksa XI vkSj XII esa vè;;ujr fo|kFkhZ gS}

7. fuEufyf[kr esa tk¡p dhft, fd A B=  ;k A B≈ A
(i) A {a},=  B {x : x= ,d le vHkkT; la[;k gSA}

(ii) A {1, 2, 3, 4},=  B {x : x=  'kCn guava dk ,d v{kj gSA}

(iii) A {x : x= lehdj.k 2x 5x 6 0− + =  dk gy gSA} B {2, 3}=

1.4  mileqPp;
eku yhft, fd leqPp; A vkiosQ fo|ky; osQ lHkh fo|k£Fk;ksa dk leqPp; gS vkSj B vkiosQ
fo|ky; dh d{kk XII osQ lHkh fo|k£Fk;ksa dk leqPp; gSA bl mnkgj.k esa leqPp; B dk izR;sd
vo;o leqPp; A dk Hkh ,d vo;o gSA bl izdkj dk leqPp; B, leqPp; A dk mileqPp;
dgykrk gSA bls izrhdB A⊆ ls izn£'kr djrs gSaA

fopkj dhft, D ={1, 2, 3, 4,........}, E = {..... −3 −2, −1, 0, 1, 2, 3, .......}

Li"Vr% leqPp; D dk izR;sd vo;o leqPp;] E dk Hkh ,d vo;o gSA D E∴ ⊆

;fn A rFkk B nks ,sls leqPp; gSa fd leqPp; A dk izR;sd vo;o] leqPp; B dk Hkh ,d vo;o
gS] rks A, B dk mileqPp; dgykrk gSA
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(i) izR;sd leqPp; Lo;a dk mileqPp; gksrk gS vFkkZr A A⊆

(ii) fjDr leqPp; esa dksbZ Hkh vo;o ugha gksrk gSA mileqPp; gksus dh fLFkfr Lo;a gh iwjh
gks tkrh gSA vr% fjDr leqPp; izR;sd leqPp; dk mileqPp; gksrk gSA

(iii) ;fn A B⊆  vkSj B A⊆  rc A B=

(iv) ;fn A B⊆  vkSj A B≠  rks A, B dk mfpr mileqPp; dgykrk gS vkSj B,  AA dk
vfèkleqPp; dgykrk gSA vFkkZr A B⊂  ;k B A⊃

mnkgj.k 1.8.  ;fn A {x : x= ,d vHkkT; la[;k gS vkSj x 5}<  vkSj B {y : y=  ,d le

vHkkT; la[;k gSA} D;k B, A dk mfpr mileqPp; gS \

gy % ;gk¡ fn;k x;k gS] A {2, 3},=  B {2}=

Li"Vr% B A⊆ vkSj B A≠

ge fy[krs gSa fd B A⊂  vkSj dgrs gSa fd B, A  dk mfpr mileqPp; gSA

mnkgj.k 1.9.  ;fn { } { }A 1,2,3,4 ,B 2,3,4,5= = D;k A B⊆  ;k B A⊆ \

gy % ;gk¡ 1 A∈  ijUrq 1 B∉  ⇒ A B⊆  vkSj 5 B∈  ijUrq 5 A∉  ⇒ B A⊆

vr% u rks A, B dk mileqPp; vkSj u gh B, A dk mileqPp; gSA

mnkgj.k 1.10.  ;fn A {a, e, i, o, u}= ] B {e, i, o, u, a}= D;k A B⊆  ;k B A⊆  ;k nksuksa \

gy % ;gk¡ fn, gq, leqPp;ksa esa] A dk izR;sd vo;o] leqPp; B dk Hkh vo;o gSA
∴ A B⊆ ...(i)

vkSj B dk izR;sd vo;o] leqPp; A dk Hkh vo;o gSA
∴ B A⊆ ...(ii)

lehdj.k (i) vkSj (ii) ls A B=

1-4-1 ,d leqPP; ds mileqPp;ksa dh la[;k

eku yhft, A = {x}, rc A ds mileqPp; φ, A gSa

/;ku jgs fd n(A) = 1, A ds mileqPp;ksa dh la[;k = 2 = 21

eku yhft, A = {2, 4}, rc A ds mileqPp; φ, {4}, {2}, {2, 4} gSaA

/;ku jgs fd n(A) = 2, A ds mileqPp;ksa dh la[;k = 4 = 22

eku yhft, A = {1, 3, 5} rc A ds mileqPp; φ, {1}, {3}, {5}, {1, 3}, {1, 5}, {3, 5}, {1, 3, 5}.

/;ku jgs fd n(A) = 3, A ds mileqPp;ksa dh la[;k = 8 = 23

;fn A ,d leqPp; gS ftlesa n(A) = p gS] rc A ds mileqPp;ksa dh la[;k = 2p rFkk
A ds mfpr mileqPp;ksa dh la[;k = 2p –1 gSA

okLrfod la[;kvksa ds mileqPp;

la[;kvksa ds dqN ekud leqPp;ksa dks ge bl izdkj tkurs gSa&

izkdr̀ la[;kvksa dk leqPp; N = {1, 2, 3, 4, ............}
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iw.kZ la[;kvksa dk leqPp; W = {0, 1, 2, 3, 4, ................}

iw.kkZadksa dk leqPp; Z = {........., –4, –3, –2, –1, 0, 1, 2, 3, 4, .........}

ifjes; la[;kvksa dk leqPp; Q = : , , 0
p

x x p q Z q
q

 
= ∈ ≠ 

 
rFkk

vifjes; la[;kvksa dks I }kjk fu:fir fd;k tkrk gSA

I = { : Rx x ∈  rFkk Qx ∈/ } vFkkZr~ og lHkh okLrfod la[;k,¡ tks ifjes; ugha gSA

;g leqPP; okLrfod la[;kvksa ds mileqPp; gSaA bu mileqPp;ksa esa ls dqN Li"V lEcU/k bl
izdkj gS %

N ⊂ W ⊂ Z ⊂ Q, Q ⊂ R, I ⊂ R, N ⊄ I

1-4-2 okLrfod la[;kvksa ds mileqPp; ds :i esa vUrjky

vUrjky I, R dk mileqPp; gS ;fn x, y ∈ I rFkk ;fn z, x vkSj y ds e/; dksbZ okLrfod
la[;k gS] rc z ∈ I gSA

dksbZ okLrfod la[;k tks ,d vUrjky ds nks fHkUu&fHkUu vo;oksa ds chp fLFkr gS]
vUrjky esa gksuh pkfg,

;fn a, b ∈R rFkk a < b rks ge fuEu izdkj ds vUrjky izkIr dj ldrs gSaA
(i) leqPp; {x ∈R : a < x < b} ,d foor̀ ¼[kqyk½ vUrjky dgykrk gS vkSj (a, b) }kjk

fu:fir gksrk gSA bls la[;k js[kk ij bl izdkj n'kkZ;k tkrk gS %

a b

(ii) leqPp; {x ∈R : a ≤ x ≤ b} ,d laor̀ ¼can½ vUrjky dgykrk gS vkSj [a, b] }kjk fu:fir
gksrk gS bls la[;k js[kk ij bl izdkj n'kkZ;k tkrk gS %

a b

(iii) leqPp; {x ∈R : a < x ≤ b} ,d vUrjky gS] tks ck;ha vksj [kqyk rFkk nk;ha vksj cUn
gS ;g (a, b] }kjk fu:fir gksrk gSA bls la[;k js[kk ij bl izdkj n'kkZ;k tkrk gS %

a b

(iv) leqPp; {x ∈R : a ≤ x < b} ,d ,slk vUrjky gS] tks ck;ha vksj cUn rFkk nk;ha
vksj [kqyk gSA ;g [a, b) }kjk fu:fir gksrk gSA bls la[;k js[kk ij bl izdkj
n'kkZ;k tkrk gS %

a b

(v) leqPp; {x ∈R : x < a} ,d ,slk vUrjky gS tks (–∞, a) }kjk n'kkZ;k tkrk gSA ;g
la[;k js[kk ij bl izdkj n'kkZ;k tkrk gS %

a

(vi) leqPp; {x ∈R : x ≤ a} ,d ,slk vUrjky gS tks (–∞, a] }kjk n'kkZ;k tkrk gSA ;g
la[;k js[kk ij bl izdkj n'kkZ;k tkrk gS %

a

(vii) leqPp; {x ∈R : x > a} ,d vUrjky gS tks (a, ∞) }kjk fu:fir gksrk gsA ;g la[;k
js[kk ij bl izdkj n'kkZ;k tkrk gS %
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a

(viii) leqPp; {x ∈R : x ≥ a} ,d vUrjky gS tks [a, ∞) }kjk fu:fir gksrk gSA ;g la[;k
js[kk ij bl izdkj n'kkZ;k tkrk gS %

a

izFke pkj vUrjky ifjfer vUrjky dgykrs gSa rFkk la[;k b – a (tks fd ges'kk /kukRed
gksrh gS½] pkjksa vUrjkyks (a, b), [a, b], (a, b], [a, b) esa ls izR;sdf dh yEckbZ dgykrh
gSA vafre pkj varjky vifjfer vUrjky dgykrs gSa rFkk bu varjkyksa dh yEckbZ n'kkZ;h
ugha tk ldrhA

1.5  ?kkr leqPp;

mnkgj.k%mnkgj.k%mnkgj.k%mnkgj.k% eku yhft, fd A = {a, b} rks A ds mileqPp; φ, {a}, {b}, {a, b} gSA

;fn ge bu mileqPp;ksa dks ,d u, leqPp;] eku uhft, fd B, ds vo;o eku ysa rc

B = {φ, {a}, {b}, {a, b}}

leqPp; B, leqPp; A dk ?kkr leqPp; dgykrk gSA

fVIi.kh%fVIi.kh%fVIi.kh%fVIi.kh%    leqPp; A ds ?kkr leqPp; dks P(A) ls iznf'kZr fd;k tkrk gSA leqPp; A ds
?kkr leqPp; eas fn, gq, leqPp; ds lHkh mileqPp; gksrs gSaA

mnkgj.k 1-11-mnkgj.k 1-11-mnkgj.k 1-11-mnkgj.k 1-11- fuEufyf[kr leqPp;ksa ds ?kkr leqPp; fyf[k,%

(i) A = {x : x ∈ R vkSj x2 + 7 = 0}  (ii) B = {y : y ∈ N vkSj 1 ≤ y ≤ 3}

gy%gy%gy%gy% (i) Li"Vr% A = φ ¼fjDr leqPp;½

∴ φ] fn, gq, leqPp; dk dsoy mileqPp; gSA  ∴ P(A) = {φ}

(ii) leqPp; B dks {1, 2, 3} ds :i esa fy[kk tk ldrk gSA B ds mileqPp;

φ, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3} gSaA

∴ P(B) = {φ}, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}}

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 1.12.  fuEufyf[kr izR;sd leqPp; dks vUrjky :i esa fyf[k, %

(i) {x ∈R : –1 < x ≤ 2} (ii) {x ∈R : 1 ≥ 2 x – 3 ≥ 0}

gygygygy : (i) fn;k gqvk leqPp; = {x ∈R : –1 < x ≤ 2}

vr% fn;s x;s leqPp; dk vUrjky = (–1, 2] gSA

(ii) fn;k gqvk leqPp; = {x ∈R : 1 ≥ 2x – 3 ≥ 0}

⇒ {x ∈R : 4 ≥ 2x ≥ 3} ⇒ 

3
R : 2

2
x x
 

∈ ≥ ≥ 
 

⇒ 
3

R : 2
2

x x
 

∈ ≤ ≤ 
 

 vr% fn;s gq;s leqPp; dk vUrjky = 
3

, 2
2

 
  

1.6  le"Vh; leqPp;

fuEufyf[kr leqPp;ksa ij fopkj dhft,%

A = {x : x vkids fo|ky; dk ,d fo|kFkhZ gS}
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B = {y : y vkids fo|ky; dk ,d Nk=k gS}

C = {z : z vkids fo|ky; dh ,d Nk=kk gS}

D = {a : a vkids fo|ky; dh d{kk XII dk ,d fo|kFkhZ gS }

Li"Vr% leqPp; B, C vkSj D lHkh A osQ mileqPp; gSaA

A bl fof'k"V mnkgj.k dk le"Vh; leqPp; gks ldrk gSA le"Vh; leqPp; dks lkekU;r% izrhd
‘U’ ls fu#fir djrs gSaA

,d fo'ks"k iz'u esa leqPp; ‘U’ ,d le"Vh; leqPp; dgykrk gS ;fn ml iz'u osQ lHkh leqPp;]
‘U’ osQ mileqPp; gksaA

fVIi.kh%

(i) le"Vh; leqPp; dk ;g vFkZ dnkfi ugha gS fd blesa fo'o dh lHkh oLrq,¡ lfEefyr gSA

(ii) ,d leqPp; tks ,d iz'u osQ fy, le"Vh; leqPp; gS] nwljs iz'u osQ fy, gks ldrk gS
fd og le"Vh; leqPp; u gksA

mnkgj.k 1.13.  fuEufyf[kr esa ls dkSu&lk le"Vh; leqPp; gS \

X =  {x : x ,d okLrfod la[;k gS}, Y =  {y : y ,d ½.kkRed iw.kk±d gS}, Z =  {z : z ,d izkdr̀
la[;k gS}

gy % Li"V gS fd nksuksa leqPp; Y vkSj Z, X osQ mileqPp; gSA   ∴ X le"Vh; leqPp; gSA

 1.7 osu vkjs[k
vkjs[kksa }kjk leqPp; ds izn'kZu dk fopkj (vo/kj.kk) vaxzst xf.krK tkWu osu (John Venn)

(1834–1883 A.D.) us fn;kA mlosQ }kjk fdlh le"Vh; leqPp; dks izk;% ,d vk;r }kjk vkSj
mlosQ mileqPp;ksa dks oÙ̀kksa }kjk izn£'kr djrs gSaA mnkgj.k osQ fy, ;fn U {1, 2, 3, 4, 5},=

A = {2, 4} vkSj  B = {1, 3}, rc bu leqPp;ksa dks fuEufyf[kr :i esa izn£'kr fd;k tk ldrk gS%

A

4

2

3

1 5

B

U

fp=k 1.1

leqPp;ksa dk vkjs[kksa }kjk izn'kZu osu vkjs[k dgykrk gSA

1.8 leqPp;ksa dk varj
fuEufyf[kr leqPp;ksa ij fopkj dhft, %

A {1, 2, 3, 4, 5}=  vkSj B {2, 4, 6}=

mu vo;oksa ds ,d u;s leqPp;] tks A eas gS ¯drq B esa ugha gS] dks A varj B i<+rs gSa vkSj
izrhdkRed :i esa A B−  fy[krs gSaA ;gk¡ A−B = {1, 3, 5}
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blh izdkj] mu vo;oksa] tks B esa gS ijUrq A esa ugha gS] dk leqPp; B varj A dgykrk gS vkSj bls
B A− ls izn£'kr djrs gSaA ;gk¡ B −  A = {6}

O;kid :i esa] ;fn A vkSj B nks leqPp; gSa rks

A −B = { x : x A x B∈ ∉vkSj } vkSj B −A =  { x : x B x A∈ ∉vkSj }

nksuksa leqPp;ksa osQ varj dks osu vkjs[k }kjk iznf'kZr fd;k tk ldrk gSA

When A and B are not
 setsdisjoint

B – AA – B

A B U

When A and B are
 setsdisjoint

B – AA – B

A B U

fp=k 1.2 fp=k 1.3

1.9 leqPp; dk iwjd
eku yhft, fd X ,d le"Vh; leqPp; gS vkSj y, z blosQ mileqPp; gS tgk¡

X {x : x=  ifjokj dk dksbZ ,d lnL; gSA}

Y {y : y=  ifjokj dk ,d iq#"k lnL; gSA}

Z {z : z=   ifjokj dk ,d efgyk lnL; gSA}

X Y−  ifjokj osQ efgyk lnL;ksa dk ,d leqPp; gSA

X Z−  ifjokj osQ iq#"k lnL;ksa dk ,d leqPp; gSA

X Y−  leqPp; Y  dk iwjd leqPp; dgykrk gS vkSj bls izrhd Y' ;k cY  ls fu#fir
fd;k tkrk gSA

X Z, Z−  dk iwjd leqPp; dgykrk gS vkSj bls izrhd Z' ;k cZ ls izn£'kr djrs gSaA

;fn U ,d le"Vh; leqPp; gS vkSj A, U dk ,d mileqPp;
gS rks A dk iwjd leqPp; ‘U’ osQ mu vo;oksa dk leqPp; gS]

tks A osQ vo;o ugha gSaA bls izrhdkRed :i ls A′  ;k cA  ls
fu:fir djrs gSaA A' = U −A = {x : x ∈ U vkSj x ∉ A}

,d leqPp; osQ iwjd dks osu vkjs[k }kjk uhps fn, x;s rjhds
ls fu#fir fd;k tk ldrk gSA

fVIi.kh%

(i) ;fn nks fn, x;s leqPp;ksa esa ls dksbZ Hkh nwljs dk mileqPp; u gks] rks Hkh muosQ vUrj
dks izkIr fd;k tk ldrk gSA ijUrq ,d leqPp; osQ iwjd dks osQoy rHkh izkIr fd;k tk
ldrk gS tcfd fn;k x;k leqPp;] fdlh le"Vh; leqPp; dk mileqPp; gksA

(ii) c Uφ = . (iii) cU = φ .

AC

or A′

U

fp=k 1.4
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 mnkgj.k 1.14.  fn;k gS fd A {x : x=  ,d le izkÑr la[;k gS vkSj x 10}≤  vkSj B {y : y=

,d fo"ke izkÑr la[;k gS vkSj y 10}≤

Kkr dhft, (i) A B− (ii) B C− (iii) D;k A B B A− = − ?

gy % ;gk¡ fn;k x;k gS fd A = {2, 4, 6, 8, 10}, B = {1, 3, 5, 7, 9}

blfy,

(i)  A −B ={2, 4, 6, 8, 10}        (ii)  B −A ={1, 3, 5, 7, 9}

(iii) (i) vkSj (ii) ls Li"V gS fd A B B A− ≠ −

 mnkgj.k 1.15. eku yhft, fd U ,d le"Vh; leqPp; gS vkSj A ,d mileqPp; gS tgk¡

U = { x : x N∈   vkSj x 10≤ } rFkk A {y : y=  ,d 10 ls NksVh vHkkT; la[;k gSA}

(i) Ac  Kkr dhft, (ii) Ac  dks osu vkjs[k }kjk iznf'kZr dhft,A

gy % ;gk¡ fn;k x;k gS fd

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

(i)  cA U A= − = {1, 4, 6, 8, 9, 10}

(ii)   
AC

2
5

3
7

1

4 8 10

96 U

fp=k 1.5

1-9-1 iwjd leqPp; ds xq.k/eZ

1. iwjd fu;e

(i) A ∪ A′ = U (ii) A ∩ A′ = φ

2. fM eksxZu dk fu;e

(i) (A ∪ B)′ = A′ ∩ B′ (ii) (A ∩ B)′ = A′ ∪ B′

3. f} iwjd fu;e (A′)′ = A

4. fjDr leqPp; rFkk le"Vh; leqPp; dk fu;e φ′ = U rFkk U′ = φ

¼1½ iwjd fu;e dk lR;kiu¼1½ iwjd fu;e dk lR;kiu¼1½ iwjd fu;e dk lR;kiu¼1½ iwjd fu;e dk lR;kiu

eku yhft, U = {1, 2, 3, ......... 10} rFkk A = {2, 4, 6, 8, 10}

rc A′ = {1, 3, 5, 7, 9}

vc] A ∪ A′ = {1, 2, 3, 4, ..........., 10} = U rFkk A ∩ A′ = φ

vr% A ∪ A′ = U rFkk A ∩ A′ = φ

¼2½ fM eksxZu fu;e dk lR;kiu¼2½ fM eksxZu fu;e dk lR;kiu¼2½ fM eksxZu fu;e dk lR;kiu¼2½ fM eksxZu fu;e dk lR;kiu

eku yhft, U = {1, 2, 3, ......., 9} rFkk A = {2, 4, 6, 8}, B = {2, 3, 5, 7}

vr% A ∪ B = {2, 3, 4, 5, 6, 7, 8}
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rFkk (A ∪ B)′ = U – (A ∪ B) = {1, 9} ...(1)

vc A′ = U – A = {1, 3, 5, 7, 9} rFkk B′ = U – B = {1, 4, 6, 8, 9}

∴ A′ ∩ B′ = {1, 9} ...(2)

(1) rFkk (2) ls  (A ∪ B)′ = A′ ∩ B′

A ∩ B = {2}  ∴ (A ∩ B)′ = U – (A ∩ B) = {1, 3, 4, 5, 6, 7, 8, 9} ...(3)

rFkk A′ ∪ B′ = {1, 3, 4, 5, 6, 7, 8, 9} ...(4)

(3) rFkk (4) ls gesa izkIr gksrk gS  (A ∩ B)′ = A′ ∪ B′

¼3½¼3½¼3½¼3½ (A′′′′)′′′′ = A dk lR;kiudk lR;kiudk lR;kiudk lR;kiu

eku yhft, U = {1, 2, 3, ..........., 10} rFkk A = {1, 2, 3, 5, 7, 9}

rc A′ = U – A = {4, 6, 8, 10}

∴ (A′)′ = U – A′ = {1, 2, 3, 5, 7, 9} = A

bl izdkj le"Vh; leqPp; ds mileqPp; A ds iwjd dh ifjHkk"kk ls ;g

(A′)′ = A dk vuqikyu djrk gSA

    ns[ksa vkius fdruk lh[kk 1.2

1. fjDr LFkkuksa esa mi;qDr izrhd fyf[k, % fn;k gS fd A = {1, 3, 5, 7, 9}

(i) φ .............A       (ii) {2, 3, 9}..........A   (iii) 3............A      (iv) 10...................A

2. fn;k gS A {a, b}, P(A)=  esa fdrus vo;o gSa \

3. eku yhft, fd A { ,{1},{2},{1, 2}}= φ  fuEufyf[kr esa ls dkSu dFku lk lR; gS rFkk dkSu
lk dFku vlR; gS \

(i)  {1,2} ⊂  AA    (ii)  Aφ∈ .

4. fuEufyf[kr esa ls dkSu&lk dFku lR; rFkk dkSu lk dFku vlR; gS \

(i) lHkh ckydksa dk leqPp;] vkiosQ fo|ky; osQ lHkh fo|k£Fk;ksa osQ leqPp; esa fufgr gSA

(ii) vkiosQ fo|ky; osQ lHkh cky Nk=kksa dk leqPp;] vkiosQ fo|ky; osQ lHkh fo|k£Fk;ksa
osQ leqPp; esa lfEefyr gSA

(iii) lHkh vk;rksa dk leqPp;] lHkh prqHkqZtksa osQ leqPp; esa fufgr gSA

(iv) mu lHkh oÙ̀kksa dk leqPp; ftuds osQUnz ewy fcUnq ij gSa] mu lHkh nh?kZ oÙ̀kksa osQ leqPp;ksa
esa fufgr gS ftuds dsUnz Hkh ewy fcUnq ij gSaA

5. ;fn A {1, 2, 3, 4, 5},=  B {5, 6, 7}=  Kkr dhft,µ (i) A A − B    (ii) B − A

6. eku yhft, N le"Vh; leqPp; gS vkSj A, B, C, D blds mileqPp; gS tgk¡µ

A = {x : x le izkÑr la[;k gS}, B = {x : x ∈  N vkSj x, 3 dk ,d xq.kt gS}
C = {x : x∈N vkSj  x ≥ 5}, D = {x : x ∈  N vkSj  x ≤  10}

A, B, C, D osQ iwjd Kkr dhft,A
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7. fuEufyf[kr leqPp;ksa dks vUrjky :i esa fyf[k, %

(a) {x ∈ R : –8 < x < 3} (b) {x ∈ R : 3 ≤ 2x < 7}

8. eku yhft, U = {1, 2, 3, 4, 5, 6, 7, 8, 9}, A = {1, 2, 3, 4} rFkk B = {2, 4, 6, 8}

rc fuEukafdr dk lR;kiu dhft,

(i) (A′)′ = A       (ii) (B′)′ = B     (iii)A ∩ A′ = φ   (iv) (A ∪ B)′ = A′ ∩ B′

1.10 leqPp;ksa dk loZfu"B
;gk¡ fn, x, leqPp;ksa ij fopkj dhft,µ A {1, 2, 3, 4}=  vkSj B {2, 4, 6}=

;g Li"V gS fd nksuksa leqPp;ksa A rFkk B esa oqQN vo;o mHk;fu"B gSaA leqPp; A vkSj B dk loZfu"B
mu lHkh vo;oksa dk leqPp; gS tks A vkSj B nksukas esa mHk;fu"B gaSA izrhd ‘ ∩ ’  dk iz;ksx loZfu"B
dks fu#fir djus osQ fy, fd;k tkrk gSA ;gk¡ A B {2, 4}∩ =

;fn A vkSj B nks leqPp; gS rc budk loZfu"B mu vo;oksa dk leqPp; gksrk gS tks A vkSj
B nksuksa esa mHk;fu"B gksrs gSa bls A B∩∩∩∩  ls fu:fir fd;k tkrk gSA

A B∩  = {x : x ∈A vkSj x ∈B}

A B∩  dks osu vkjs[k }kjk fu#fir fd;k tk ldrk gS tSlsµ

A  B∩

A B

fp=k 1.6

fVIi.kh%

;fn A B∩ = φ  gks] rks A  rFkk B vla;qDr leqPp; dgykrs gSaA vla;qDr leqPp;ksa dks osu vkjs[k
}kjk fu#fir fd;k tk ldrk gSA tSlsµ

U

fp=k 1.7

 mnkgj.k 1.16.  fn;k gS

A {x : x,=  rk'k osQ 52 iÙkksa esa ,d ckn'kkg (king) dk iÙkk gSA} vkSj B {y : y=  rk'k osQ 52 iÙkksa eas
,d gqdqe (spade) dk iÙkk gSA} Kkr dhft, (i) A B∩  (ii) A B∩  dks osu vkjs[k ls izn£'kr dhft,A

gy % (i) D;ksafd rk'k osQ 52 iÙkksa esa osQoy pkj ¯dx (ckn'kkg) gksrs gSa blfy, leqPp; A esa osQoy
pkj vo;o gSaA

leqPp; B esa 13 vo;o gSa] D;ksafd gqdqe osQ 13 iÙks gksrss gSa ijUrq 13 gqdqe osQ iÙkksa esa ,d iÙkk
ckn'kkg gksrk gSA blfy, A rFkk B eas ,d vo;o mHk;fu"B gSA
∴ A B∩ = {gqdqe dk ckn'kkg}
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(ii) A  B∩

U

fp=k 1.8

1.11 leqPp;ksa dk lfEeyu
fuEufyf[kr mnkgj.kksa ij fopkj dhft, %

(i) A Hkkjrh; iq#"k fØosQV Vhe osQ f[kykfM+;ksa dk leqPp; gS vkSj B Hkkjrh; efgyk fØosQV Vhe
osQ f[kykfM+;ksa dk leqPp;  gSA Li"V gS fd A vkSj B vla;qDr leqPp; gSA nks leqPp;ksa A vkSj
B dk lfEeyu leqPp;] og leqPp; gS ftlesa nksuksa Vheksa osQ lHkh f[kykM+h gksa vkSj bls
izrhdkRed :i esa A B∪  izn£'kr djrs gSaA

(ii) ;fn D vkiosQ fo|ky; dh fØosQV Vhe osQ lHkh f[kykfM+;ksa dk ,d leqPp; gS vkSj E gkWdh
Vhe osQ lHkh f[kykfM+;ksa dk leqPp; gS_ lkFk gh eku yhft, fd rhu f[kykM+h nksuksa Vheksa esa
lfEefyr gaS rc D vkSj E dk lfEeyu leqPp; og leqPp; gS ftlesa nksuksa Vheksa osQ lHkh
f[kykM+h gksa ijUrq rhu mHk;fu"B f[kykfM+;ksa dks osQoy ,d ckj fxuk tk,xkA ;fn A vkSj B
osQoy nks leqPp; gksa rc A vkSj B dk lfEeyu leqPp; mu vo;oksa dk leqPp; gS tks A
;k B ls lEcfU/r gksaA

leqPp; fuekZ.k :i esa A B∪  = {x : x ∈A  ;k  x∈B} vFkok A B∪ = {x : x ∈A −B

;k x B A∈ − ;k x A B∈ ∩ }

A B∪ dks osu vkjs[k }kjk iznf'kZr fd;k tk ldrk gS tSlsµ

A  B∪

A B U

A  B∪

A B U

fp=k 1.9 fp=k 1.10

         n(A B) n(A B) n(B A) n(A B)∪ = − + − + ∩ .

vFkok n(A B) n(A) n(B) n(A B)∪ = + − ∩

tgk¡ n(A B)∪  leqPp; A B∪  osQ vo;oksa dh la[;k dks n'kkZrk gSA

 mnkgj.k 1.17.  A = { }x :x Z x 5+∈ ≤vkSj

   B = {y : y, 10 ls NksVh vHkkT; la[;k gS}

Kkr dhft, (i) A B∪  (ii) A B∪  dks osu vkjs[k dh lgk;rk ls
iznf'kZr dhft,A

gy % A = {1, 2, 3, 4, 5} B = {2, 3, 5, 7}.

∴    A B∪  = {1, 2, 3, 4, 5, 7}.

2
3
5

1
4

7

A B

A  B∪

U

fp=k 1.11
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C

A1

% +

   ns[ksa vkius fdruk lh[kk 1.3

1. fuEufyf[kr leqPp; ;qXeksa esa ls dkSu ls ;qXe vla;qDr gS vkSj dkSu ls ugha \

(i) {x : x  ,d le izkÑr la[;k gSA}, {y : y  ,d fo"ke izkÑr la[;k gSA}

(ii) { x : x  ,d vHkkT; la[;k gS vkSj 12 dh Hkktd gSA} {y : y N 3 y 5}∈ ≤ ≤vkjS

(iii) {x : x  rk'k osQ 52 iÙkksa esa ckn'kkg gSA}{y : y  rk'k osQ 52 iÙkksa esa ,d b±V dk iÙkk gSA}
(iv) {1, 2, 3, 4, 5}, {a, e, i, o, u}

2. fuEufyf[kr esa ls izR;sd ds fy, A rFkk B dk loZfu"B Kkr dhft, %

(i) A = { x : x Z∈ }, B = { x : x N∈ } (ii) A {= jke] jghe] xksfoUn] xkSre }

B {= lhrk] ehjk] iQkfrek] euizhr}

3. fn;k gS fd A {1, 2, 3, 4, 5}= ] B {5, 6, 7, 8, 9,10}=

Kkr dhft, (i) A B∪ (ii) A B∩

4. ;fn A {x : x N},= ∈  B={ y : y z∈  vkSj 10 y 0− ≤ ≤ } gks] rksA B∪  Kkr dhft, vkSj
vius mÙkj dks jksLVj :i esa rFkk leqPp; fuekZ.k :i esa fyf[k,A

5. ;fn A {2, 4, 6, 8,10},=   B {8,10,12,14}=  rFkk C {14,16,18, 20}= gks] rks

Kkr dhft, % (i) A (B C)∪ ∪ (ii) A (B C)∩ ∩

6. eku yhft, fd U {1, 2, 3, ......,10},=  A {2, 4, 6, 8,10}= ] B {1, 3, 5, 7, 9,10}=

Kkr dhft, (i) (A B)∪ ′ (ii) (A B)∩ ′ (iii) (B )′ ′ (iv) (B A)− ′

7. fuEufyf[kr esa izR;sd dks osu vkjs[k }kjk iznf'kZr dhft,A

(i) A B∩  tc B A⊂ (ii) A B∩  tc A  vkSj B vla;qDr leqPp; gksA

(iii) A B∩  tc A  vkSj B u rks ,d nwljs osQ mileqPp; gksa vkSj u gh vla;qDr leqPp;
gksA

8. fuEufyf[kr esa izR;sd osQ fy, osu vkjs[k [khafp,µ

(i) A B∪  tc A B⊂ (ii) A B∪  tcfd A  vkSj B vla;qDr leqPp; gSaA

(iii) A B∪  tc A  vkSj B u rks ,d nwljs osQ mileqPp; gSa vkSj u gh vla;qDr leqPp;A

9. fuEufyf[kr esa izR;sd osQ fy, osu vkjs[k [khafp,µ
(i) A B−  vkSj B A−  tcfd A B⊂

(ii) A B−  vkSj B A−  tcfd A A vkSj B vla;qDr leqPp; gSaA

(iii) A B−  vkSj B A−  tcfd A A rFkk B u rks ,d nwljs osQ mileqPp; gSa vkSj u gh
vla;qDr leqPp;A

      vkb;s nksgjk,¡

� leqPp; lqifjHkkf"kr oLrqvksa dk lewg gSA

� ,d leqPp; dks jksLVj :i esa fu:fir djus osQ fy, lHkh vo;oksa dks vyx&vyx fy[krs
gSa ijUrq leqPp; fuekZ.k esa lHkh vo;oksa esa ,d loZfu"B xq.k gksrk gSA
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� ,d leqPp; ftlosQ vo;oksa dh la[;k dks fxuk tk losQ] ifjfer leqPp; dgykrk gS vkSj
;fn vo;oksa dh la[;k dks vUr rd fxuuk laHko u gks] rks og vifjfer dgykrk gSA

� ;fn leqPp; A dk izR;sd vo;o leqPp; B dk Hkh ,d vo;o gks rks A, B dk mileqPp;
dgykrk gSA

� nks leqPp;ksa A rFkk B osQ fy,] A B−  mu vo;oksa dk leqPp; gS tks A  esa gS ijUrq B esa ughaA

�  leqPp; A dk iwjd] mu vo;oksa dk leqPp; gksrk gS tks le"Vh; leqPp; esa gksrs gaS ijUrq

A esa ugha gksrs ga]S vFkkZr cA U A= −

� nks leqPp;kas dk loZfu"B mu lHkh vo;oksa dk leqPp; gksrk gS tks nksuksa esa mHk;fu"B gksrs gSaA

� nks leqPp;ksa dk lfEeyu og leqPp; gksrk gS] ftlesa nksuksa gh leqPp;ksa osQ vo;o gksaA
� dksbZ leqPp; A leqPp; B dk mileqPp; dgykrk gS ;fn A dk izR;sd vo;o B esa fo|eku

gksA

� fjDr leqPp;] izR;sd leqPp; dk mileqPp; gSA

� izR;sd leqPp; Lo;a dk mileqPp; gSA

� ;fn vkSj dsoy ;fn A ⊂ B rFkk A ≠ B gS] rks leqPp; A leqPp; B dk mfpr mileqPp; gSA

� fn;s x;s leqPp; A ds lHkh mileqPp;ksa ds leqPp; dks leqPp; A dk /kkr leqPp; dgrs gSaA

� nks leqPp; A rFkk B leku gksrs gSa dsoy ;fn A ⊂ B rFkk B ⊂ A.

� ;fn n(A) = p, rc A ds mileqPp;ksa dh la[;k = (2)p gSA

� (a, b), [a, b], (a, b] rFkk [a, b) ifjfer vUrjky gSa mudh yEckbZ b – a okLrfod ,oa ifjfer
gSA

� leqPp; A dk iwjd] U ds lkis{k A′ }kjk n'kkZ;k tkrk gS rFkk A′ = {x : x ∈ U rFkk
x ∉ A} }kjk ifjHkkf"kr fd;k tkrk gSA

� A′ = U –A

� ;fn A ⊂ U rc A′ ⊂ U

� U ds lkis{k leqPp; A ds iwjd gksus ds xq.k

♦ A ∪ A′ = U rFkk A ∩ A′ = φ

♦ (A ∪ B)′ = A′ ∩ B′ rFkk (A ∩ B)′ = A′ ∪ B′

♦ (A′)′ = A

♦ φ′ = U rFkk U′ = φ

      lgk;d osclkbZV

� http://www.mathresource.iitb.ac.in/project/indexproject.html

� http://mathworld.wolfram.com/SetTheory.html

� http://www-history.mcs.st-andrews.ac.uk/HistTopics/Beginnings_of_set_theory.html
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      vkb, vH;kl djsa

1. fuEufyf[kr esa ls dkSu ls dFku lR; rFkk dkSu ls vlR; gS %

(i) { }1, 2, 3 = { }{ }1, 2 , 3 . (ii){ }1, 2, 3 = { }3,1, 2 .

(iii){ }a, e, o = { }a, b, c . (iv) { }φ = { }

2. n'kkZ, x, Nk;kafdr Hkkx dks jksLVj :i esa fyf[k, %

(i) { }A 1, 2, 3, 4, 5=

{ }B 5, 6, 7, 8, 9=

(ii) { }A 1, 2, 3, 4, 5, 6=

{ }B 2, 6, 8,10,12=

3. osu vkjs[k dh lgk;rk ls fuEufyf[kr dks iznf'kZr dhft, %

(i) (A B) ,∪ ′  ;fn A  rFkk B vla;qDr leqPp; u gksaA

(ii) (A B) ,∩ ′  ;fn A  rFkk B vla;qDr leqPp; gksaA

(iii) (A B) ,− ′  ;fn A  rFkk B vla;qDr leqPp; u gksaA

4. eku yhft, fd U {1, 2, 3, 4, 5, 6, 7, 8, 9,10},=  A {2, 4, 6, 8},=  B {1, 3, 5, 7}= A tk¡p
dhft, %
(i) ( )A B ' A ' B '∪ = ∩ (ii) ( )A B ' A ' B '∩ = ∪

(iii) ( ) ( ) ( ) ( )A B B A A B A B .− ∪ − = ∪ − ∩

5. eku yhft, fd { }U 1, 2, 3, 4, 5, 6, 7, 8, 9,10= ,

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

Kkr dhft,  ( )(i) A' B C .∩ − ( )(ii) A B C∪ ∪

(iii) ( )A' B C '∩ ∪ (iv) ( )A B ' C '∩ ∪

6. uhps fn, x, osu vkjs[kksa osQ Nk;kafdr Hkkx D;k n'kkZrs gSaA
(i)  U (ii) U

             fp=k 1.14 fp=k 1.15

fp=k 1-13

fp=k 1-12

A B U

A B U
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(iii)    
U

(iv)

A

U

      fp=k 1.16 fp=k 1.17

7. fuEufyf[kr ds fy, osu vkjs[k [khafp, %
(i) ( )A' B C∩ ∪ (ii) ( )A' C B∩ −

tgk¡ A, B, C vla;qDr leqPp; ugha gS vkSj le"Vh; leqPp; U osQ mileqPp; gSaA
8. fMeksxZu fu;e dk lR;kiu dhft, ;fn U = {x : x ∈ N rFkk x ≤ 10}

A = {x : x ∈ U rFkk x ,d vHkkT; la[;k gS} rFkk

B = {x : x ∈ U rFkk x, 24 dk ,d xq.ku[k.M gS }

9. ijh{k.k dhft, fd fuEufyf[kr dFku lR; gSa vFkok vlR;

(a) {a, e} ⊂ {x : x vaxzsth o.kZekyk dk ,d Loj gS]  (b) {1, 2, 3} ⊂ {1, 3, 5}

(c) {a, b, c} ⊂ {a, b, c}                               (d) φ ⊂ {1, 3, 5}

10. uhps fy[ks leqPp;ksa ds lHkh mileqPp; fyf[k, %

(a) {a} (b) {1, 2, 3} (c) φ

11. fuEufyf[kr dks vUrjky ds :i esa fyf[k, %

(a) {x : x ∈ R, – 4 < x ≤ 6} (b) {x : x ∈ R, – 12 < x < –10}

(c) {x : x ∈ R, 0 ≤ x < 7} (d) {x : x ∈ R, 3 ≤ x ≤ 4}

      mÙkjekyk

ns[ksa vkius fdruk lh[kk 1.1

1. (i), (ii), (iii) are sets.

2. (i)∈ (ii)  ∉

3. (i)  { }A 5, 4, 3, 2, 1, 0 & 1, 2, 3, 4, 5, 6, ......,10= − − − − −

(ii)  { }B 1,1 ,= −   (iii)  { }C a, b, n=     (iv) { }D 2, 3, 5= .

4. (i)    A = {x : x ,d 10 ds cjkcj vFkok mlls NksVh le izkdr̀ la[;k gS}

(ii)     B = { x : x N∈  vkSj x 3 dk xq.kt gS}

(iii)    C = {x : x 10 ls NksVh vHkkT; la[;k gSA

(iv)    D = { x : x R∈  rFkk x, 2x 2 0− =  dk gy gSA
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5. (i) vifjfer (ii) ifjfer (iii) ifjfer (iv) vifjfer

6. (i) fjDr (ii) ,dy (iii) fjDr (iv) fjDr

7. (i) A B≈  (ii)  A B≈ (iii) A B= .

ns[ksa vkius fdruk lh[kk 1.2

1. (i)  ⊂ (ii) ⊄ (iii) ∈ (iv) ∉

2. 4

3. (i) vlR; (ii) lR;

4. (i) vlR; (ii) lR; (iii) lR; (iv) vlR;

5.  (i) { }1, 2, 3, 4 (ii) { }6, 7 .

6. cA {x : x=  ,d fo"ke la[;k gS}

cB {x : x N= ∈  vkSj x  3 dk xq.kt ughas gS}

{ }cC 1, 2, 3, 4= , { }cD 11,12,13, ......=

7. (a) (–8, 3) (b)  
3 7

,
2 2

 


 

ns[ksa vkius fdruk lh[kk 1.3

1. (i) vla;qDr (ii) vla;qDr ugha gS (iii) vla;qDr ugha gS (iv) vla;qDr

2. (i) { }x : x N∈   (ii) φ

3. (i) { }1, 2, 3, 4, 5, 6, 7, 8, 9,10  (ii) { }5

4. jksLVj :i { }10, 9, 8, ......0,1, 2, 3, ......− − −

leqPp; fuekZ.k :i { }x : x Z 10 x∈ − ≤ ≤ ∞vkSj

5. (i) {x : x ,d 20 ls NksVh vFkok mlds cjkcj le la[;k gSA (ii)φ

6. (i) φ (ii) { }1, 2, 3, 4, 5, 6, 7, 8, 9

(iii) { }1, 3, 5, 7, 9,10 (iv) { }2, 4, 6, 8,10

7. (i)  A U

B

   (ii) U    (iii) U

fp=k 1.18         fp=k  1.19     fp=k 1.20
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8. (i) U

A

B

   (ii) 
A B

U      (iii) U
A B

   fp=k 1.21 fp=k 1.22      fp=k 1.23

9. (i)
U

A

B

U

A
B

A B− = φ B A− =  Nk;kafdr Hkkx
fp=k  1.24

(ii)
A B

U
A B

U

A B A− = B A B− =

fp=k  1.25

(iii)
A B

U
A B

U

   A B− =  Nk;kafdr Hkkx B A− = Nk;kafdr Hkkx
fp=k  1.26

vkb, vH;kl djsa

1. (i) vlR; (ii) lR; (iii) vlR; (iv) vlR;

2. (i) { }1, 2, 3, 4, 6, 7, 8, 9 (ii) { }8,10,12

3.  (i)
A B

U ( )A B '∪ =  Nk;kafdr Hkkx

fp=k 1.27

(ii)
BA

U ( )A B '∩ =Nk;kafdr Hkkx

fp=k 1.28
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(iii)
BA

U ( )A B '− =Nk;kafdr Hkkx

fp=k 1.29

5. (i) { }4, 6, 8,10 (ii) { }1, 2, 3, 4, 5, 6, 7, 8, 9,10 . (iii) φ

(iv)  { }1, 2, 3, 4, 5, 6, 7, 8, 9,10 .

6. (i) ( ) ( )A B B C∩ ∩ ∩ (ii)  ( )A B C∩ ∩

(iii) ( )[ ]A B C '∪ ∪ (iv) ( )A B C∪ ∩ .

7. (i)
B

C

A
U ( )A ' B C∩ ∪ =  Nk;kafdr Hkkx

fp=k 1.30

(ii)
B

C

A

U ( )A ' C B∩ − =  Nk;kafdr Hkkx

fp=k 1.31

9. (a) lR; (b) vlR; (c) lR; (d) lR;

10. (a) φ, {a} (b) φ, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}

(c) φ

11. (a) (– 4, 6] (b) ( –12, – 10) (c) [0, 7) (d) [3, 4]


