
vIn these days of conflict between ancient and modern studies; there

must purely be something to be said for a study which did  not
begin with Pythagoras and will not end with Einstein; but

is the oldest and the youngest — G.H.HARDY     v

1.1  Hkwfedk (Introduction)

orZeku le; esa xf.kr osQ vè;;u esa leqPp; dh ifjdYiuk
vk/kjHkwr gSA vktdy bl ifjdYiuk dk iz;ksx xf.kr dh izk;% lHkh
'kk[kkvksa esa gksrk gSA leqPp; dk iz;ksx laca/ ,oa iQyu dks ifjHkkf"kr
djus osQ fy, fd;k tkrk gSA T;kferh;] vuqØe] izkf;drk vkfn osQ
vè;;u esa leqPp; osQ Kku dh vko';drk iM+rh gSA

leqPp; fl¼kar dk fodkl teZu xf.krK Georg Cantor

(1845&1918) }kjk fd;k x;k FkkA f=kdks.kferh; Js.kh osQ iz'uksa dks
ljy djrs le; mudk leqPp; ls igyh ckj ifjp; gqvk FkkA bl
vè;k; esa ge leqPp; ls lacaf/r oqQN ewyHkwr ifjHkk"kkvksa vkSj
lafØ;kvksa ij fopkj djsaxsA

1.2 leqPp; vkSj mudk fu:i.k (Sets and their Representations)

nSfud thou esa ge cgq/k oLrqvksa osQ laxzg dh ppkZ djrs gSa] tSls rk'k dh xM~Mh] O;fDr;ksa dh

HkhM+] fØosQV Vhe vkfnA xf.kr esa Hkh ge fofHkUu laxzgksa] dh ppkZ djrs gSa] mnkgj.kkFkZ] izko`Qr

la[;kvksa dk laxzg fcanqvksa dk laxzg] vHkkT; la[;kvksa dk laxzg vkfnA fo'ks"kr%] ge fuEufyf[kr

laxzg ij fopkj djsaxs%

(i) 10 ls de fo"ke izko`Qr la[;k,¡] vFkkZr~ 1] 3] 5] 7] 9

(ii) Hkkjr dh ufn;k¡]

(iii) vaxzs”kh o.kZekyk osQ Loj] ;kuh] a, e, i, o, u,

(iv) fofHkUu izdkj osQ f=kHkqt]

vè;k; 1

leqPp; (Sets)

Georg Cantor

(1845-1918 A.D.)
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(v) la[;k 210 osQ vHkkT; xq.ku[kaM] vFkkZr~] 2] 3] 5 rFkk 7]
(vi) lehdj.k  x2 – 5x + 6 = 0, osQ ewy vFkkZr~] 2 rFkk 3

;gk¡ ge ;g ns[krs gSa fd mi;qZDr izR;sd mnkgj.kksa esa ls oLrqvksa dk ,d lqifjHkkf"kr laxzg
bl vFkZ esa gS fd fdlh oLrq osQ laca/ esa ge ;g fu.kZ; fuf'pr :i ls ys ldrs gSa fd og oLrq
,d iznÙk laxzg esa gS vFkok ugha gSA mnkgj.kr% ge ;g fuf'pr :i ls dg ldrs gSa fd ^uhy
unh*] Hkkjr dh ufn;ksa osQ laxzg esa ugha gSA blosQ foijhr xaxk unh bl laxzg esa fuf'pr:i ls gSA

ge uhps ,sls leqPp; osQ dqN vkSj mnkgj.k ns jgs gSa] ftudk iz;ksx xf.kr esa fo'ks"k:i ls
fd;k tkrk gS_

N : izko`Qr la[;kvksa dk leqPp;
Z : iw.kk±dksa dk leqPp;
Q : ifjes; la[;kvksa dk leqPp;
R : okLrfod la[;kvksa dk leqPp;
Z+ : /u iw.kk±dksa dk leqPp;
Q+ : /u ifjes; la[;kvksa dk leqPp;
R+ : /u okLrfod la[;kvksa dk leqPp;
bu fo'ks"k leqPp;ksa osQ fy, fu/kZfjr mi;qZDr izrhdksa dk iz;ksx ge bl iqLrd esa fujarj

djrs jgsaxsA
blosQ vfrfjDr fo'o osQ ik¡p lokZf/d fo[;kr xf.krKksa dk laxzg ,d lqifjHkkf"kr leqPp;

ugha gS] D;ksafd lokZf/d fo[;kr xf.krKksa osQ fu.kZ; djus dk ekinaM ,d O;fDr ls nwljs O;fDr
osQ fy, fHkUu&fHkUu gks ldrk gSA vr% ;g ,d lqifjHkkf"kr laxzg ugha gSA

vr% ̂ oLrqvksa osQ lqifjHkkf"kr laxzg* dks ge ,d leqPp; dgrs gSaA ;gk¡ ij gesa fuEufyf[kr
fcanqvksa ij è;ku nsuk gS%

(i) leqP;; osQ fy, oLrq,¡] vo;o rFkk lnL; i;kZ;okph in gSaA
(ii) leqP;; dks izk;% vaxz s”kh o.kZekyk osQ cM+s v{kjks a ls fu:fir djrs gSa]

tSls A, B, C, X, Y, Z vkfn
(iii) leqPp; osQ vo;oksa dks vaxzs”kh o.kZekyk osQ NksVs v{kjksa }kjk iznf'kZr djrs gSa] tSls a,

b, c, x, y, z vkfn

;fn a, leqPp; A dk ,d vo;o gS] rks ge dgrs gaS fd ^a leqPp; A esa gS*A okD;ka'k
^vo;o gS* ̂ lnL; gS* ;k ̂ esa gS* dks lwfpr djus osQ fy, ;wukuh izrhd ̂ ^∈ (epsilon)** dk iz;ksx
fd;k tkrk gSA vr% ge ‘a ∈  A’  fy[krs gSaA ;fn b, leqPp; A dk vo;o ugha gS] rks ge ‘b

∉  A’ fy[krs gSa vkSj bls ^^b leqPp; A esa ugha gS** i<+rs gSaA
bl izdkj vaxzs”kh o.kZekyk osQ Lojksa osQ leqPp; V osQ lEca/ esa a ∈  V foaQrq b ∉  V. blh

izdkj la[;k 30 osQ vHkkT; xq.ku[kaMksa osQ leqPp; P osQ fy,] 3 ∈  P foaQrq 15 ∉  P.
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fdlh leqPp; dks fu:fir djus dh nks fof/;k¡ gSa%

(i) jksLVj ;k lkj.khc¼ :i
(ii) leqPp; fuekZ.k :i

(i) jksLVj :i esa] leqPp; osQ lHkh vo;oksa dks lwphc¼ fd;k tkrk gS] vo;oksa dks] ,d nwljs
ls] v/Z&fojke }kjk i`Fkd fd;k tkrk gS vkSj mu lHkh dks ,d e>ys dks"Bd osQ Hkhrj
fy[krs gSaA mnkgj.kkFkZ] 7 ls de lHkh le /u iw.kk±dksa osQ leqPp; dk o.kZu jksLVj :i esa
{2, 4, 6} }kjk fd;k tkrk gSA fdlh leqPp; dks jksLVj :i esa iznf'kZr djus osQ dqN vkSj
mnkgj.k uhps fn, gSa%

(a) la[;k 42 dks foHkkftr djus okyh lHkh izko`Qr la[;kvks a dk leqPp;
{1, 2, 3, 6, 7, 14, 21, 42} gSA

(b) vaxzs”kh o.kZekyk osQ lHkh Lojksa dk leqPp; {a, e, i, o, u} gSA

(c) fo"ke izko`Qr la[;kvksa dk leqPp; {1, 3, 5, . . .} gSA var osQ fcanq] ftudh la[;k rhu
gksrh gS] ;g crykrs gSa fd bu fo"ke la[;kvksa dh lwph varghu gSA

uksV dhft, fd jksLVj :i esa vo;oksa dks lwphc¼ djus esa muosQ Øe dk egRo ugha gksrk gSA bl
izdkj mi;ZqDr leqPp; dks {1, 3, 7, 21, 2, 6, 14, 42}izdkj Hkh iznf'kZr dj ldrs gSaA

AfVIi.kh    ;g è;ku j[kuk pkfg, fd leqPp; dks jksLVj :i esa fy[krs le; fdlh vo;o
dks lkekU;r% nksckjk ugha fy[krs gSa] vFkkZr~] izR;sd vo;o nwljs ls fHkUu gksrk gSA mnkgj.k osQ
fy, 'kCn  ‘SCHOOL’ esa iz;qDr v{kjksa dk leqPp; { S, C, H, O, L} gSA

(ii) leqPp; fuekZ.k :i esa] fdlh leqPp; osQ lHkh vo;oksa esa ,d loZfu"B xq.k/eZ gksrk gS tks
leqPp; ls ckgj osQ fdlh vo;o esa ugha gksrk gSA mnkgj.kkZFk leqPp; {a, e, i, o, u} osQ
lHkh vo;oksa esa ,d loZfu"B xq.k/eZ gS fd buesa ls izR;sd vo;o vaxzs”kh o.kZekyk dk ,d
Loj gS vkSj bl xq.k/eZ okyk dksbZ vU; v{kj ugha gSA
bl leqPp; dks V ls fu:fir djrs gq, ge fy[krs gSa fd]
V = {x : x vaxzs”kh o.kZekyk dk ,d Loj gS}A
;gk¡ è;ku nsuk pkfg, fd fdlh leqPp; osQ vo;oksa dk o.kZu djus osQ fy, ge izrhd ‘x’

dk iz;ksx djrs gSa] (x osQ LFkku ij fdlh vU; izrhd dk Hkh iz;ksx fd;k tk ldrk gS] tSls] v{kj
y, z vkfnA) ftlosQ mijkar dksyu dk fpÉ ¶%¸ fy[krs gSaA dksyu osQ fpÉ osQ ckn leqPp; osQ
vo;oksa osQ fof'k"V xq.k/eZ dks fy[krs gSa vkSj fiQj laiw.kZ dFku dks e>ys dks"Bd { } osQ Hkhrj
fy[krs gSaA leqPp; V osQ mi;qZDr o.kZu dks fuEufyf[kr izdkj ls i<+k tkrk gS] ¶lHkh x dk leqPp;
tgk¡ x vaxzs”kh o.kZekyk dk ,d Loj gSA¸
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bl o.kZu esa dks"Bd dk iz;ksx ¶lHkh  x dk leqPp;¸ osQ fy, vkSj dksyu dk iz;ksx ̂ tgk¡
x* osQ fy, fd;k tkrk gSA mnkgj.k osQ fy,
A = {x : x ,d izko`Qr la[;k gS vkSj 3 < x < 10} dks fuEufyf[kr izdkj ls i<+rs gSa %
^^lHkh x dk leqPp;] tgk¡ x ,d izko`Qr la[;k gS vkSj  x,3 vkSj 10 osQ chp esa gSaA vr% la[;k,a
4]5]6]7]8 vkSj 9 leqPp; A  osQ vo;o gSaA

;fn ge Åij (a), (b) vkSj (c) esa jksLVj :i esa of.kZr leqPp;ksa dks Øe'k% A, B, C ls izdV
djsa] rks A, B vkSj C dks leqPp; fuekZ.k :i esa] fuEufyf[kr izdkj ls Hkh fu:fir fd;k tk ldrk
gSA

A = {x : x ,d izko`Qr la[;k gS tks la[;k 42 dks foHkkftr djrh gS}
B = {y : y vaxzs”kh o.kZekyk dk ,d Loj gS}
C = {z : z ,d fo"ke izko`Qr la[;k gS}

mnkgj.k 1 lehdj.k x2 + x – 2 = 0 dk gy leqPp; jksLVj :i esa fyf[k,A

gy  iznÙk lehdj.k bl izdkj fy[kk tk ldrk gS]
(x – 1)  (x + 2) = 0, vFkkZr~   x = 1, – 2

vr% iznÙk lehdj.k dk gy leqPp; jksLVj :i esa bl izdkj fy[kk tk ldrk gS {1, – 2}.

mnkgj.k 2 leqPp; {x : x ,d /u iw.kk±d gS vkSj x2 < 40} dks jksLVj :i esa fyf[k,A

gy 1, 2, 3, 4, 5, vkSj 6 vHkh"V la[;k,¡ gSaA vr% {1, 2, 3, 4, 5, 6} iznÙk leqPp; dk jksLVj :i gSA

mnkgj.k 3 leqPp; A = {1, 4, 9, 16, 25, . . . } dks leqPp; fuekZ.k :i esa fyf[k,A

gy leqPp; A dks ge bl izdkj fy[k ldrs gSa]
A = {x : x ,d izko`Qr la[;k dk oxZ gS}

fodYir% ge bl izdkj Hkh fy[k ldrs gSa]
A = {x : x = n2, tgk¡ n ∈ N}

mnkgj.k 4 leqPp; 
1 2 3 4 5 6

{ }
2 3 4 5 6 7

, , , , ,  dks leqPp; fuekZ.k :i esa fyf[k,A

gy ge ns[krs gaS fd fn, x, leqPp; osQ izR;sd vo;o dk va'k mlosQ gj ls 1 de gSA ;g
Hkh fd va'k ,d izko`Qr la[;k gS tks 1 ls izkjaHk gksdj mÙkjksÙkj ,d ls vf/d gksrh tkrh gS
vkSj 6 ls vf/d ugha gSA vr% leqPp; fuekZ.k :i esa bls bl izdkj fy[krs gSa]

{
1

n
x : x ,

n
=

+
n, ,d izko`Qr la[;k gS vkSj  1 ≤ n ≤ 6}
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mnkgj.k 5 ckb± vksj jksLVj :i esa of.kZr izR;sd leqPp; dk nkb± vksj leqPp; fuekZ.k :i esa of.kZr
leqPp; ls lgh feyku dhft,%

(i) {P, R, I, N, C, A, L} (a) { x : x ,d /u iw.kk±d gS rFkk 18 dk Hkktd gS}
(ii) { 0 } (b) { x : x ,d iw.kk±d gS vkSj  x2 – 9 = 0}

(iii) {1, 2, 3, 6, 9, 18} (c) {x : x ,d iw.kk±d gS vkSj  x + 1= 1}

(iv) {3, –3} (d) {x : x 'kCn PRINCIPAL dk ,d v{kj gS}

gy  pw¡fd (d) esa] 'kCn PRINCIPAL esa 9 v{kj gSa vkSj nks v{kj P vkSj I dh iqujko`fÙk gqbZ gS]
vr% (i) dk lgh feyku (d) ls gksrk gSA blh izdkj (ii) dk lgh feyku (c) ls gksrk gS] D;ksafd
x + 1 = 1 dk rkRi;Z gS fd x = 0. ;g Hkh fd] 1] 2] 3] 6] 9 vkSj 18 esa ls izR;sd 18 dk
Hkktd gS] blfy, (iii) dk lgh feyku (a) ls gksrk gSA var esa x2 – 9 = 0 vFkkZr~  x = 3, –3 vkSj
blfy, (iv) dk lgh feyku (b) ls gksrk gSA

iz'ukoyh 1.1

1. fuEufyf[kr esa dkSu ls leqPp; gSa\ vius mÙkj dk vkSfpR; crkb,A
(i) J v{kj ls izkjaHk gksus okys o"kZ osQ lHkh eghuksa dk laxzgA
(ii) Hkkjr osQ nl lcls vf/d izfrHkk'kkyh ys[kdksa dk laxzgA
(iii) fo'o osQ loZJs"B X;kjg cYysoktksa dk laxzgA
(iv) vkidh d{kk osQ lHkh ckydksa dk laxzgA
(v) 100 ls de lHkh izko`Qr la[;kvksa dk laxzgA
(vi) ys[kd izsepan }kjk fyf[kr miU;klksa dk laxzgA
(vii) lHkh le iw.kk±dksa dk laxzgA
(viii) bl vè;k; esa vkus okys iz'uksa dk laxzgA
(ix) fo'o osQ lcls vf/d [krjukd tkuojksa dk laxzgA

2. eku yhft, A = {1, 2, 3, 4, 5, 6}, fjDr LFkkuksa esa mi;qDr izrhd ∈ vFkok ∉ Hkfj,A
(i)  5. . .A (ii) 8 . . . A (iii) 0. . .A

     (iv)  4. . . A (v) 2. . .A (vi) 10. . .A

3. fuEufyf[kr leqPp;ksa dks jksLVj :i esa fyf[k,%
(i) A = {x : x ,d iw.kk±d gS vkSj –3 < x < 7}

(ii) B = {x : x la[;k 6 ls de ,d izko`Qr la[;k gS}
(iii) C = {x : x nks vadksa dh ,slh izko`Qr la[;k gS ftlosQ vadksa dk ;ksxiQy 8 gS}
(iv) D = {x : x ,d vHkkT; la[;k gS tks la[;k 60 dh Hkktd gS}
(v) E = TRIGONOMETRY 'kCn osQ lHkh v{kjksa dk leqPp;
(vi) F = BETTER 'kCn osQ lHkh v{kjksa dk leqPp;
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4. fuEufyf[kr leqPp;ksa dks leqPp; fuekZ.k :i esa O;Dr dhft,%
(i) (3, 6, 9, 12} (ii) {2,4,8,16,32} (iii) {5, 25, 125, 625}

(iv) {2, 4, 6, . . .} (v) {1,4,9, . . .,100}

5. fuEufyf[kr leqPp;ksa osQ lHkh vo;oksa (lnL;ksa) dks lwphc¼ dhft,%

(i) A = {x : x ,d fo"ke izko`Qr la[;k gS}

(ii) B = {x : x ,d iw.kk±d gS]  
1

2
−  < x < 

9

2
 }

(iii) C = {x : x ,d iw.kk±d gS] x2  ≤ 4}

(iv) D = {x : x, LOYAL 'kCn dk ,d v{kj gS}
(v) E = {x : x o"kZ dk ,d ,slk eghuk gS] ftlesa 31 fnu ugha gksrs gSa}
(vi) F = {x : x vaxzs”kh o.kZekyk dk ,d O;atu gS] tks k ls igys vkrk gS}A

6. ckb± vksj jksLVj :i esa fyf[kr vkSj nkb± vksj leqPp; fuekZ.k :i esa of.kZr leqPp;ksa dk lgh
feyku dhft,%
(i) {1, 2, 3, 6} (a) {x : x ,d vHkkT; la[;k gS vkSj 6 dh Hkktd gS}
(ii) {2, 3} (b) {x : x la[;k 10 ls de ,d fo"ke izko`Qr la[;k gS}
(iii) {M,A,T,H,E,I,C,S} (c) {x : x ,d izko`Qr la[;k gS vkSj 6 dh Hkktd gS}
(iv) {1, 3, 5, 7, 9} (d) {x : x MATHEMATICS 'kCn dk ,d v{kj gS}A

1.3  fjDr leqPp; (The Empty Set)

leqPp; A = { x : x fdlh Ldwy dh d{kk XI esa vè;;ujr ,d fo|kFkhZ gS }
ge ml Ldwy esa tk dj d{kk XI esa vè;;ujr fo|kfFkZ;ksa dks fxu dj mudh la[;k Kkr

dj ldrs gSaA vr% leqPp; A osQ vo;o;ksa dh la[;k lhfer gSA
vc uhps fy[ks leqPp; B ij fopkj dhft,%
B = { x : x orZeku esa d{kk X rFkk XI nksuksa esa vè;;ujr fo|kFkhZ gSa}
ge ns[krs gSa fd ,d fo|kFkhZ ,d lkFk nksuksa d{kkvksa X rFkk XI esa vè;;u ugha dj ldrk

gSA vr% leqPp; B esa dksbZ Hkh vo;o ugha gSA

ifjHkk"kk 1 ,d leqPp; ftlesa ,d Hkh vo;o ugha gksrk gS] fjDr leqPp; ;k 'kwU; leqPp;
dgykrk gSA bl ifjHkk"kk osQ vuqlkj B ,d fjDr leqPp; gS tc fd A ,d fjDr leqPp; ugha
gSA fjDr leqPp; dks izrhd φ vFkok {   } ls iznf'kZr djrs gSaA

ge uhps fjDr leqPp;ksa osQ dqN mnkgj.k ns jgs gSa%
(i) eku yhft, fd  A = {x : 1 < x < 2, x ,d izko`Qr la[;k gS}.;gk¡ A fjDr leqPp;

gS] D;ksafd 1 vkSj 2 osQ eè; dksbZ izko`Qr la[;k ugha gksrh gSA
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(ii) B = {x : x2 – 2 = 0 vkSj x ,d ifjes; la[;k gS}. ;gk¡ B fjDr leqPp; gS] D;ksafd lehdj.k
x2 – 2 = 0,   x  osQ fdlh Hkh ifjes; eku ls larq"V ugha gksrk gSA

(iii) C = {x : x la[;k 2 ls vf/d ,d le vHkkT; la[;k gS}  rks C fjDr leqPp; gS]
D;ksafd osQoy la[;k 2 gh le vHkkT; la[;k gSA

(iv) D = { x : x2 = 4, x fo"ke gS}. rks D fjDr leqPp; gS] D;ksafd lehdj.k
x2 = 4, x osQ fdlh fo"ke eku ls larq"V ugha gksrk gSA

1.4  ifjfer vkSj vifjfer leqPp; (Finite and Infinite Sets)

eku yhft, fd  A = {1, 2, 3, 4, 5}, B = {a, b, c, d, e, g}

rFkk C = { bl le; fo'o osQ fofHkUu Hkkxksa esa jgus okys iq#"k}
ge ns[krs gSa fd A esa 5 vo;o gSa vkSj B esa 6 vo;o gSaA C esa fdrus vo;o gSa\ tSlk fd Li"V
gS fd C osQ vo;oksa dh la[;k gesa Kkr ugha gS] foaQrq ;g ,d izko`Qr la[;k gS] tks cgqr cM+h
gks ldrh gSA fdlh leqPp; S osQ vo;oksa dh la[;k ls gekjk vfHkizk; leqPp; osQ fHkUu
vo;oksa dh la[;k ls gS vkSj bls ge izrhd  n (S) }kjk iznf'kZr djrs gSaA ;fn n (S) ,d izko`Qr
la[;k gS] rks S ,d vkfjDr ifjfer leqPp; gksrk gSA

vkb, izko`Qr la[;kvksa osQ leqPp; N ij fopkj djsaA ge ns[krs gSa bl leqPp; osQ vo;oksa
dh la[;k lhfer ugha gS] D;ksafd izko`Qr la[;kvksa dh la[;k vlhfer gksrh gSA bl izdkj ge dgrs
gSa fd izko`Qr la[;kvksa dk leqPp; ,d vifjfer leqPp; gksrk gSA mi;qZDr leqPp; A, B rFkk
C ifjfer leqPp; gSa vkSj n(A) = 5, n(B) = 5 vkSj n(C) = dksbZ lhfer la[;kA

ifjHkk"kk 2 ,d leqPp;] tks fjDr gS vFkok ftlosQ vo;oksa dh la[;k fuf'pr gksrh gS] ifjfer
leqPp; dgykrk gS] vU;Fkk leqPp; vifjfer leqPp; dgykrk gSA

vkb, dqN mnkgj.kksa ij fopkj djsa%
(i) ;fn W lIrkg osQ fnuksa dk leqPp; gS] rks W ifjfer gSA
(ii) eku yhft, fd S, lehdj.k x2 –16 = 0 osQ gyksa dk leqPp; gS] rks S ifjfer gSA
(iii) eku yhft, fd G, fdlh js[kk ij fLFkr lHkh fcanqvksa dk leqPp; gS] rks G

vifjfer gSA
tc ge fdlh leqPp; dks jksLVj :i esa fu:fir djrs gSa] rks ge ml leqPp; osQ lHkh

vo;oksa dks dks"Bd {   } osQ Hkhrj fy[krs gSaA fdlh vifjfer leqPp; osQ lHkh vo;oksa dks
dks"Bd {  } osQ Hkhrj fy[kuk laHko ugha gS] D;ksafd ,sls leqPp; osQ vo;oksa dh la[;k lhfer
ugha gksrh gSA vr% ge fdlh vifjfer leqPp; dks jksLVj :i esa izdV djus osQ fy, mlosQ de
ls de brus vo;oksa dks fy[krs gS] ftlls ml leqPp; dh lajpuk Li"V gks losQ vkSj rnksijkar
rhu fcanq yxkrs gSaA
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mnkgj.kkFkZ, {1, 2, 3 . . .} izko`Qr la[;kvksa dk leqPp; gS, {1, 3, 5, 7, . . .} fo"ke izko`Qr
la[;kvksa dk leqPp; gS vkSj {. . .,–3, –2, –1, 0,1, 2 ,3, . . .} iw.kk±dksa dk leqPp; gSA ;s lHkh
leqPp; vifjfer gSaA

AfVIi.kh   lHkh vifjfer leqPp; dk o.kZu jksLVj :i esa ugha fd;k tk ldrk gSA mnkgj.k
osQ fy, okLrfod la[;kvksa osQ leqPp; dk o.kZu bl :i esa ugha fd;k tk ldrk gS] D;ksafd
bl leqPp; osQ vo;oksa dk dksbZ fo'ks"k iSVuZ (izfreku) ugha gksrk gSA

mnkgj.k 6 crykb, fd fuEufyf[kr leqPp;ksa esa dkSu ifjfer gS vkSj dkSu vifjfer gS%

(i) {x : x ∈  N vkSj (x – 1) (x –2) = 0}

(ii) {x : x ∈  N vkSj x2 = 4}

(iii) {x : x ∈  N vkSj 2x –1 = 0}

(iv) {x : x ∈  N vkSj x ,d vHkkT; la[;k gS}

(v) {x : x ∈  N vkSj x fo"ke gS}

gy (i) iznÙk leqPp; = {1, 2}. vr% ;g ifjfer gSA

(ii) iznÙk leqPp; = {2}. vr% ;g ifjfer gSA

(iii) iznÙk leqPp; = φ. vr% ;g ifjfer gSA

(iv) fn;k gqvk leqPp; lHkh vHkkT; la[;kvksa dk leqPp; gS vkSj D;ksafd vHkkT; la[;kvksa
dk leqPp; vuar gS_ vr% iznÙk leqPp; vifjfer gSA

(v) D;ksafd fo"ke izko`Qr la[;k,¡ vuar gSa] vr% iznÙk leqPp; vifjfer gSA

1.5  leku leqPp; (Equal Sets)

nks fn, x, leqPp;ksa A vkSj B, esa] ;fn A dk izR;sd vo;o B dk Hkh vo;o gS rFkk B dk
izR;sd vo;o A dk Hkh vo;o gS] rks leqPp; A vkSj B, leku dgykrs gSaA Li"Vr;k nksuksa
leqPp;ksa esa rF;r% leku vo;o gksrs gSaA

ifjHkk"kk 3 nks leqPp; A vkSj B leku dgykrs gSa] ;fn muesa rF;r% leku vo;o gksa
vkSj ge fy[krs gSa A = B, vU;Fkk leqPp; vleku dgykrs gSa vkSj ge fy[krs gSa A ≠ B.

vkb, ge fuEufyf[kr mnkgj.kksa ij fopkj djsa%

(i) eku yhft, fd A = {1, 2, 3, 4} vkSjB = {3, 1, 4, 2}. rks A = B.

(ii) eku yhft, fd A] 6 ls de vHkkT; la[;kvksa rFkk P, 30 osQ vHkkT; xq.ku[kaMksa osQ
leqPp; gSaA Li"V gS fd leqPp; A vkSj P leku gSa] D;ksafd osQoy 2] 3 vkSj 5 gh
la[;k 30 osQ vHkkT; xq.ku[kaM gSa vkSj 6 ls de Hkh gSaA
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AfVIi.kh   ;fn fdlh leqPp; osQ ,d ;k ,d ls vf/d vo;oksa dh iqujkòfÙk gksrh gS] rks
leqPp; cnyrk ugha gSA mnkgj.k osQ fy, leqPp; A = {1, 2, 3} vkSj B = {2, 2, 1, 3, 3} leku
gSa] D;ksafd A dk izR;sd vo;o B esa gSa vkSj bldk foykse Hkh lR; gSA blh dkj.k ge izk;% fdlh
leqPp; dk o.kZu djrs le; mlosQ vo;oksa dh iqujkòfÙk ugha djrs gSaA

mnkgj.k 7 leku leqPp;ksa osQ ;qXe Nk¡fV,] ;fn ,slk dksbZ ;qXe gS] vkSj dkj.k Hkh crykb,%
A = {0}, B = {x : x > 15 vkSj x < 5},

C = {x : x – 5 = 0 }, D = {x : x2 = 25},

E = {x : x lehdj.k  x2 – 2x –15 = 0 dk ,d /u iw.kk±d ewy gS}.

gy ;gk¡ 0 ∈ A vkSj 0 leqPp;ksa B, C, D vkSj E, esa ls fdlh esa Hkh ugha gS] vr% A ≠ B,

A ≠ C, A ≠ D, A ≠ E.

D;ksafd B = φ foaQrq vkSj dksbZ leqPp; fjDr ugha gSA
vr% B ≠ C, B ≠ D rFkk B ≠ E.

C = {5} ijarq –5 ∈ D, blfy, C ≠ D

;gk¡ D;ksafd E = {5}, C = E , D = {–5, 5} vkSj E = {5}, vr% D ≠ E.

bl izdkj leku leqPp;ksa dk ;qXe osQoy C rFkk E gSA

mnkgj.k 8 fuEufyf[kr leqPp; ;qXeksa esa ls dkSu ls leku gSa\ vius mÙkj dk vkSfpR;  crkb,A
(i) X, 'kCn “ALLOY” osQ v{kjksa dk leqPp; rFkk B, 'kCn  “LOYAL” osQ v{kjksa dk

leqPp;A
(ii) A =  {n : n ∈ Z rFkk n2 ≤ 4} vkSj B = {x : x ∈ R rFkk x2 – 3x + 2 = 0}.

gy (i) ;gk¡  X = {A, L, L, O, Y}, B = {L, O, Y, A, L}. vr% X vkSj B leku leqPp;
gSa] D;ksafd fdlh leqPp; osQ vo;oksa dh iqujko`fÙk ls leqPp; cnyrk ugha gSA vr%
X = {A, L, O, Y} = B

(ii) A = {–2, –1, 0, 1, 2},  B = {1, 2}. D;ksafd 0 ∈ A vkSj 0 ∉ B,  blfy, A vkSj  B
leku ugha gSaA

iz'ukoyh 1.2

1. fuEufyf[kr esa ls dkSu ls fjDr leqPp; osQ mnkgj.k gSa\
(i) 2 ls HkkT; fo"ke izko`Qr la[;kvksa dk leqPp;A
(ii) le vHkkT; la[;kvksa dk leqPp;A
(iii) { x : x ,d izko`Qr la[;k gS, x < 5 vkSj lkFk gh lkFk x > 7 }

(iv) { y : y  fdUgha Hkh nks lekarj js[kkvksa dk mHk;fu"B fcanq gS}
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2. fuEufyf[kr leqPp;ksa esa ls dkSu ifjfer vkSj dkSu vifjfer gSa\
(i) o"kZ osQ eghuksa dk leqPp;A
(ii) {1, 2, 3, . . .}

(iii) {1, 2, 3, . . .99, 100}

(iv) 100 ls cM+s /u iw.kk±dksa dk leqPp;A
(v) 99 ls NksVs vHkkT; iw.kk±dksa dk leqPp;A

3. fuEufyf[kr leqPp;ksa esa ls izR;sd osQ fy, crkb, fd dkSu ifjfer gS vkSj dkSu vifjfer gS\
(i) x-v{k osQ lekarj js[kkvksa dk leqPp;A
(ii) vaxzs”kh o.kZekyk osQ v{kjksa dk leqPp;A
(iii) mu la[;kvksa dk leqPp; tks 5 osQ xq.kt gSaA
(iv) i`Foh ij jgus okys tkuojksa dk leqPp;A
(v) ewy fcanq (0]0) ls gks dj tkus okys o`Ùkksa dk leqPp;A

4. fuEufyf[kr esa crykb, fd A = B gS vFkok ugha gS%
(i) A = { a, b, c, d } B = { d, c, b, a }

(ii) A = { 4, 8, 12, 16 } B = { 8, 4, 16, 18}

(iii) A = {2, 4, 6, 8, 10} B = { x : x le /u iw.kk±d gS vkSj x ≤ 10}

(iv) A = {x : x la[;k 10 dk ,d xq.kt gS}, B = { 10, 15, 20, 25, 30, . . . }

5. D;k fuEufyf[kr leqPp; ;qXe leku gSa\ dkj.k lfgr crkb,A
(i) A = {2, 3}, B =  {x : x lehdj.k x2 + 5x + 6 = 0 dk ,d gy gS}
(ii) A = { x : x 'kCn ‘FOLLOW’ dk ,d v{kj gS}

B = { y : y 'kCn ‘WOLF’ dk ,d v{kj gS}
6. uhps fn, gq, leqPp;ksa esa ls leku leqPp;ksa dk p;u dhft,%

A = { 2, 4, 8, 12}, B = { 1, 2, 3, 4}, C = { 4, 8, 12, 14}, D = { 3, 1, 4, 2},

E = {–1, 1}, F = { 0, a}, G = {1, –1}, H = { 0, 1}

1.6  mileqPp; (Subsets)

uhps fn, leqPp;ksa ij fopkj dhft,%
X = vkiosQ fo|ky; osQ lHkh fo|kfFkZ;ksa dk leqPp;]
Y = vkidh d{kk osQ lHkh fo|kfFkZ;ksa dk leqPp;A

ge ns[krs gaS fd Y dk izR;sd vo;o] X dk Hkh ,d vo;o gS] ge dgrs gSa fd Y, X dk
,d mileqPp; gSa X dk ,d mileqPp; gS] izrhdksa esa X ⊂ Y }kjk izdV djrs gSaA izrhd ⊂, dFku
^,d mileqPp; gS*] vFkok ^varfoZ"V gS* osQ fy, iz;qDr gksrk gSA
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ifjHkk"kk 4 ;fn leqPp; A dk izR;sd vo;o] leqPp; B dk Hkh ,d vo;o gS] rks A] B dk
mileqPp; dgykrk gSA

nwljs 'kCnksa esa] A ⊂ B] ;fn tc dHkh a ∈ A, rks a ∈ B. cgq/k izrhd ^⇒*] ftldk vFkZ
^rkRi;Z gS* gksrk gS] dk iz;ksx lqfo/ktud gksrk gSA bl izrhd dk iz;ksx dj osQ] ge mileqPp;
dh ifjHkk"kk bl izdkj fy[k ldrs gSa%

A ⊂ B, ;fn a ∈ A ⇒ a ∈ B

ge mi;qZDr dFku dks bl izdkj i<+rs gSa] “A, B dk ,d mileqPp; gS] ;fn bl rF; dk]
fd a, A dk ,d vo;o gS rkRi;Z gS fd a, B dk Hkh ,d vo;o gS**A ;fn A, B dk ,d
mileqPp; ugha gS] rks ge fy[krs gSa fd A ⊄ B A

gesa è;ku nsuk pkfg, fd A dks B, dk leqPp; gksus osQ fy, osQoy ek=k ;g vko';d gS
fd A dk izR;sd vo;o B esa gSA ;g laHko gS fd B dk izR;sd vo;o A esa gks ;k u gksA ;fn
,slk gksrk gS fd B dk izR;sd vo;o A esa Hkh gS] rks B ⊂ A . bl n'kk esa] A vkSj B leku leqPp;
gSa vkSj bl izdkj A ⊂ B vkSj B ⊂  A ⇔ A = B, tgk¡ ^⇔* f}/k rkRi;Z (two way

implications) osQ fy, izrhd gS vkSj ftls izk;% ̂ ;fn vkSj osQoy ;fn* i<+rs gSa rFkk la{ksi esa ‘iff’

fy[krs gSaA
ifjHkk"kk ls fu"d"kZ fudyrk gS fd izR;sd leqPp; Lo;e~ dk mileqPp; gS] vFkkZr~

A ⊂  A A pw¡fd fjDr leqPp; φ esa dksbZ vo;o ugha gksrk gS vr% ge bl ckr ls lger gSa fd
φ  izR;sd leqPp; dk ,d mileqPp; gSA vc ge dqN mnkgj.kksa ij fopkj djrs gSa%

(i) ifjes; la[;kvksa dk leqPp; Q, okLrfod la[;kvksa osQ leqPp; R dk ,d
mileqPp; gS vkSj ge fy[krs gSa fd Q ⊂ R.

(ii) ;fn A, la[;k 56 osQ lHkh Hkktdksa dk leqPp; gS vkSj B, la[;k 56 osQ lHkh vHkkT;
Hkktdksa dk leqPp; gS] rks B, A  dk ,d mileqPp; gS vkSj ge fy[krs gSa fd B

⊂ A.

(iii) eku yhft, fd A = {1, 3, 5} vkSj B = {x : x la[;k 6 ls de ,d fo"ke izko`Qr
la[;k gS} rks A ⊂ B rFkk B ⊂ A, vr% A = B

(iv) eku yhft, fd A = { a, e, i, o, u} vkSj B = { a, b, c, d}. rks A, B dk ,d
mileqPp; ugha gS rFkk B Hkh A dk mileqPp; ugha gSA

eku yhft, fd A vkSj B nks leqPp; gSaA ;fn A ⊂ B rFkk A ≠ B , rks A, B dk mfpr
mileqPp; dgykrk gS vkSj B, A  dk vf/leqPp; dgykrk gSA mnkgj.kkFkZ]µ

A = {1, 2, 3}, B = {1, 2, 3, 4} dk ,d mfpr mileqPp; gSA
;fn leqPp; A esa osQoy ,d vo;o gks] rks ge bls ,d ,dy leqPp; dgrs gSaA vr%

{ a } ,d ,dy leqPp; gSA
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mnkgj.k 9  uhps fy[ks leqPp;ksa ij fopkj dhft,%
φ, A = { 1, 3 },   B = {1, 5, 9},   C = {1, 3, 5, 7, 9}.

izR;sd leqPp; ;qXe osQ chp lgh izrhd ⊂ vFkok ⊄ Hkfj,_
(i) φ . . . B (ii) A . . . B (iii) A . . . C (iv) B . . . C

gy (i) φ ⊂ B, D;ksafd φ izR;sd leqPp; dk mileqPp; gksrk gSA
(ii) A ⊄ B D;ksafd 3 ∈ A vkSj 3 ∉ B

(iii) A ⊂ C D;ksafd 1, 3 ∈ A rFkk 1, 3 ∈ C

(iv) B  ⊂ C D;ksafd B dk izR;sd vo;o C esa Hkh gSA

mnkgj.k 10 eku yhft, A = { a, e, i, o, u}, B = { a, b, c, d}. D;k A, B dk ,d mileqPp;
gS\ ugha (D;ksa\)A D;k A, B dk mi leqPp; gSa\ ugha (D;ksa\)

mnkgj.k 11  eku yhft, A, B vkSj C rhu leqPp; gSaA ;fn A ∈ B rFkk B ⊂ C, rks D;k ;g
lR; gS fd A ⊂ C? ;fn ugha rks ,d mnkgj.k nhft,A
gy  eku yhft, fd A = {1}, B  = {{1}, 2} vkSj C = {{1}, 2, 3} Li"Vr;k ;gk¡
A ∈ B D;ksafd A = {1) rFkk B ⊂ C lR; gSA ijarq A ⊄ C D;ksafd 1 ∈ A vkSj 1 ∉ C.

uksV dhft, fd fdlh leqPp; dk ,d vo;o ml leqPp; dk mileqPp; ugha gks ldrk gSA

1.6.1 okLrfod la[;kvksa osQ leqPp; osQ mileqPp;
tSlk fd vuqPNsn 1-6 ls Li"V gksrk gS fd leqPp; R osQ cgqr ls egRoiw.kZ mileqPp; gSaA buesa
ls oqQN osQ uke ge uhps ns jgs gSa%

izko`Qr l[;kvksa dk leqPp; N = {1, 2, 3, 4, 5, . . .}

iw.kk±dksa dk leqPp; Z = {. . ., –3, –2, –1, 0, 1, 2, 3, . . .}

ifjes; la[;kvksa dk leqPp; Q = { x : x =
p

q
, p, q ∈  Z rFkk q ≠ 0}] ftudks bl

izdkj i<+rs gSa%

“Q mu lHkh la[;kvksa x  dk leqPp; bl izdkj gS] fd x HkkxiQy 
p

q
, osQ cjkcj gS] tgk¡ p vkSj

q iw.kk±d gS vkSj q 'kwU; ugha gSA** Q osQ vo;oksa esa –5 (ftls 
5

1
–  ls Hkh iznf'kZr fd;k tk ldrk

gS) ,
5

7
,

1
3

2
   (ftls 

7

2
 ls Hkh iznf'kZr fd;k tk ldrk gS) vkSj 

11

3
–  vkfn lfEefyr gSaA
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vifjes; la[;kvksa dk leqPp;] ftls T, ls fu:fir djrs gSa] 'ks"k vU; okLrfod la[;kvksa (ifjes;
la[;kvksa dks NksM+dj) ls feydj curk gSA

vr% T = {x :  x ∈ R vkSj x ∉ Q} = R – Q vFkkZr~ og lHkh okLrfod la[;k,¡ tks ifjes;
ugha gSA T osQ lnL;ksa esa 2 , 5   vkSj π vkfn lfEefyr gSaA

bu leqPp;ksa osQ eè; dqN Li"V laca/ bl izdkj gSa_
N  ⊂  Z ⊂ Q, Q ⊂ R, T ⊂ R, N ⊄ T.

1.6.2  varjky R osQ mileqPp; osQ :i esa (Interval as subsets of R) eku yhft, fd
a, b ∈ R vkSj a < b. rc okLrfod la[;kvksa dk leqPp; { y : a < y < b} ,d foo`r varjky
dgykrk gS vkSj izrhd (a, b) }kjk fu:fir gksrk gSA a vkSj b osQ chp fLFkr lHkh fcanq bl varjky
esa gksrs gSa ijarq a vkSj b Lo;a bl varjky esa ugha gksrs gSaA

og varjky ftlesa vaR; fcanq Hkh gksrs gSa] lao`r (can) varjky dgykrk gS vkSj izrhd
[ a, b ] }kjk fu:fir gksrk gSA vr% [ a, b ] = {x : a ≤ x ≤ b}

,sls varjky Hkh gSa tks ,d vaR; fcanq ij can vkSj nwljs ij [kqys gksrs gSa
[ a, b ) = {x : a ≤ x < b}, a ls b, rd ,d [kqyk varjky gS] ftlesa a varfoZ"V gS foaQrq b

vioftZr gSA
( a, b ] = { x : a < x ≤  b } a ls b, rd ,d [kqyk varjky gS] ftlesa b lfEefyr gS foaQrq

a vioftZr gSA
bu laosQrksa }kjk okLrfod la[;kvksa osQ leqPp; osQ mileqPp;ksa osQ mYys[k djus dh ,d

oSdfYid fof/ feyrh gSA mnkgj.k osQ fy,] ;fn A = (–3, 5) vkSj B = [–7, 9], rks A ⊂ B.

leqPp; [ 0, ∞) ½.ksrj okLrfod la[;kvksa osQ leqPp; dks n'kkZrk gS] tcfd ( – ∞, 0 ) ½.k
okLrfod la[;kvksa osQ leqPp; dks n'kkZrk gSA ( – ∞, ∞ ), – ∞ ls ∞ rd foLr`r js[kk ls
lacaf/r okLrfod la[;kvksa osQ leqPp; dks iznf'kZr djrk gSA

okLrfod js[kk ij R osQ mileqPp;ksa osQ :i esa of.kZr mi;qZDr varjkyksa dks vko`Qfr 1.1

esa n'kkZ;k x;k gS%

;gk¡ ge è;ku nsrs gSa fd ,d varjky esa vla[; vlhe ek=kk esa vusd fcanq gksrs gSaA
mnkgj.kkFkZ] leqPp; leqPp; {x : x ∈ R : –5 < x ≤ 7} dks varjky (–5, 7] :i esa fy[k ldrs
gSa rFkk varjky [–3, 5) dks leqPp; fuekZ.k :i esa {x : –3 ≤  x <  5} }kjk fy[k ldrs gSaA la[;k
(b – a) dks varjky (a, b), [a, b],  [a, b)  rFkk (a, b] esa ls fdlh dh Hkh yackbZ dgrs gSaA

vko`Qfr 1.1
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1.7  lkoZf=kd leqPp; (Universal Set)

lkekU;r% fdlh fo'ks"k lanHkZ esa gesa ,d vk/kjHkwr leqPp; osQ vo;oksa vkSj mileqPp;ksa ij fopkj
djuk iM+rk gS] tks fd ml fo'ks"k lanHkZ esa izklafxd gksrs gSaA mnkgj.k osQ fy,] la[;k&iz.kkyh dk
vè;;u djrs le; gesa izko`Qr la[;kvksa osQ leqPp; vkSj mlosQ mileqPp;ksa esa #fp gksrh gS] tSls
vHkkT; la[;kvksa dk leqPp;] le la[;kvksa dk leqPp; bR;kfnA ;g vk/kjHkwr leqPp; ̂lkoZf=kd
leqPp;* dgykrk gSA lkoZf=kd leqPp; dks lkekU;r% izrhd U ls fu:fir djrs gSa vkSj blosQ
mileqPp;ksa dks v{kj A, B, C, vkfn }kjkA

mnkgj.kkFkZ] iw.kk±dksa osQ leqPp; Z osQ fy,] ifjes; la[;kvksa dk leqPp; Q] ,d lkoZf=kd
leqPp; gks ldrk gS] ;k okLrfod la[;kvksa dk leqPp; R Hkh ,d lkoZf=kd leqPp; gks ldrk
gSA ,d vU; mnkgj.k esa ekuo tula[;k vè;;u osQ fy, fo'o osQ leLr ekuo dk leqPp;]
lkoZf=kd leqPp; gksxkA

iz'ukoyh 1.3

1. fjDr LFkkuksa esa izrhd ⊂ ;k ⊄ dks Hkj dj lgh dFku cukb,%
(i) { 2, 3, 4 } . . . { 1, 2, 3, 4,5 } (ii) { a, b, c } . . . { b, c, d }

(iii) {x : x vkiosQ fo|ky; dh d{kk XI dk ,d fo|kFkhZ gS}. . .{x : x vkiosQ fo|ky; dk
,d fo|kFkhZ gS}

(iv) {x : x  fdlh lery esa fLFkr ,d o`Ùk gS} . . .{x : x ,d leku lery esa o`Ùk gS
ftldh f=kT;k 1 bdkbZ gSA}

(v) {x : x  fdlh lery esa fLFkr ,d f=kHkqt gS} . . . {x : x  fdlh lery esa fLFkr ,d
vk;r gS}

(vi) {x : x  fdlh lery esa fLFkr ,d leckgq f=kHkqt gS} . . .  {x : x  fdlh lery esa fLFkr
,d f=kHkqt gS}

(vii) {x : x ,d le izko`Qr la[;k gS} . . .  {x : x ,d iw.kk±d gS}
2. tk¡fp, fd fuEufyf[kr dFku lR; gSa vFkok vlR; gSa%

(i) { a, b } ⊄ { b, c, a }

(ii) { a, e } ⊂ { x : x vaxzs”kh o.kZekyk dk ,d Loj gS}
(iii) { 1, 2, 3 } ⊂ { 1, 3, 5 }

(iv) { a } ⊂  { a, b, c }

(v) { a } ∈ { a, b, c }

(vi) { x : x la[;k 6 ls de ,d le izko`Qr la[;k gS}  ⊂  { x : x ,d izko`Qr la[;k gS]
tks la[;k 36 dks foHkkftr djrh gS}
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3. eku yhft, fd  A = { 1, 2, { 3, 4 }, 5 } A fuEufyf[kr esa ls dkSu lk dFku lgh ugha gS
vkSj D;ksa\
(i) {3, 4} ⊂  A (ii) {3, 4} ∈ A (iii) {{3, 4}} ⊂  A

(iv) 1 ∈ A (v) 1 ⊂ A(vi) {1, 2, 5} ⊂  A

(vii) {1, 2, 5} ∈ A (viii) {1, 2, 3} ⊂  A

(ix) φ ∈ A (x) φ ⊂  A (xi) {φ} ⊂  A

4. fuEufyf[kr leqPp;ksa osQ lHkh mileqPp; fyf[k,%
(i) {a} (ii) {a, b} (iii) {1, 2, 3} (iv) φ

5. fuEufyf[kr dks varjky :i esa fyf[k,%
(i) {x : x ∈ R, – 4 < x ≤ 6} (ii) {x : x ∈ R, – 12 < x < –10}

(iii) {x : x ∈ R, 0 ≤ x < 7} (iv) {x : x ∈ R, 3 ≤ x ≤ 4}

6. fuEufyf[kr varjkyksa dks leqPp; fuekZ.k :i esa fyf[k,%
(i) (– 3, 0) (ii) [6 , 12] (iii) (6, 12] (iv) [–23, 5)

7. fuEufyf[kr esa ls izR;sd osQ fy, vki dkSu&lk lkoZf=kd leqPp; izLrkfor djsaxs\
(i) ledks.k f=kHkqtksa dk leqPp;A (ii) lef}ckgq f=kHkqtksa dk leqPp;A

8. leqPp; A = {1, 3, 5}, B = {2, 4, 6} vkSj C = {0, 2, 4, 6, 8} iznÙk gSaA bu rhuksa leqPp;
A, B vkSj C osQ fy, fuEufyf[kr esa ls dkSu lk (ls) lkoZf=kd leqPp; fy, tk ldrs gSa\
(i) {0, 1, 2, 3, 4, 5, 6} (ii) φ

(iii) {0,1,2,3,4,5,6,7,8,9,10} (iv) {1,2,3,4,5,6,7,8}

1.8  osu vkjs[k (Venn Diagrams)

leqPp;ksa osQ chp vf/dka'k laca/ksa dks vkjs[kksa }kjk fu:fir fd;k tk ldrk gS ftUgsa osu vkjs[k
dgrs gSaA osu vkjs[k dk uke vaxzst roZQ'kkL=kh John Venn (1834 bZñµ 1883 bZñ) osQ uke ij j[kk
x;k gSA bu vkjs[kksa esa vk;r vkSj can oØ lkekU;r% o`Ùk gksrs gSaA fdlh lkoZf=kd leqPp; dks izk;%
,d vk;r }kjk vkSj mlosQ mileqPp;ksa dks ,d o`Ùk }kjk iznf'kZr djrs gSaA

fdlh osu vkjs[k esa leqPp;ksa osQ vo;oksa dks muosQ fo'ks"k leqPp; esa fy[kk tkrk gS tSls
vko`Qfr 1-2 vkSj 1-3 esa

vko`Qfr 1.2 vko`Qfr 1.3
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n`"Vkar 1 vko`Qfr 1.2 esa, U = {1,2,3, ..., 10} ,d lkoZf=kd leqPp; gS vkSj A = {2,4,6,8,10}

mldk ,d mileqPp; gS]

ǹ"Vkar 2 vkòQfr 1.3 esa, U = {1,2,3, ..., 10} ,d lkoZf=kd leqPp; gS] ftlosQ A = {2,4,6,8,10}

vkSj B = {4, 6} mileqPp; gSa vkSj B ⊂ A.

ikBd osu vkjs[kksa dk foLr`r iz;ksx ns[ksaxs tc ge leqPp;ksa osQ lfEeyu] loZfu"B vkSj varj
ij fopkj djsaxsA

1.9  leqPp;ksa ij lafØ;k,¡ (Operations on Sets)

fiNyh d{kkvksa esa ge lh[k pqosQ gSa fd la[;kvksa ij ;ksx] varj] xq.kk vkSj Hkkx dh lafØ;k,¡ fdl
izdkj laiUu dh tkrh gSaA buesa ls izR;sd lafØ;k dks nks la[;kvksa ij laiUu fd;k x;k Fkk] ftlls
,d vU; la[;k izkIr gqbZ FkhA mnkgj.k osQ fy, nks la[;kvksa 5 vkSj 13 ij ;ksx dh lafØ;k laiUu
djus ls gesa la[;k 18 izkIr gksrh gSA iqu% la[;kvksa 5 vkSj 13 ij xq.kk dh lafØ;k laiUu djus
ij gesa la[;k 65 izkIr gksrh gSA blh izdkj] dqN ,slh lafØ;k,¡ gS] ftudks nks leqPp;ksa ij laiUu
djus ls] ,d vU; leqPp; cu tkrk gSA vc ge leqPp;ksa ij gksus okyh dqN lafØ;kvksa dks
ifjHkkf"kr djsaxs vkSj muosQ xq.k/eks± dh tk¡p djsaxsA ;gk¡ ls vkxs ge leqPp;ksa dk mYys[k fdlh
lkoZf=kd leqPp; osQ mileqPp;ksa osQ :i esa djsaxsA

1.9.1  leqPp;ksa dk lfEeyu (Union of sets) eku yhft, fd A vkSj B dksbZ nks leqPp; gSaA
A vkSj B dk lfEeyu og leqPp; gS ftlesa A osQ lHkh vo;oksa osQ lkFk B osQ Hkh lHkh vo;o
gksa] rFkk mHk;fu"B vo;oksa dks osQoy ,d ckj fy;k x;k gksA izrhd ‘∪’ dk iz;ksx lfEeyu dks
fu:fir djus osQ fy, fd;k tkrk gSA izrhdkRed :i esa ge A ∪ B fy[krs gSa vkSj bls ‘A lfEeyu
B’ i<+rs gSaA

mnkgj.k 12  eku yhft, fd A = {2, 4, 6, 8} vkSj B = { 6, 8, 10, 12}- A ∪ B Kkr dhft,A
gy  ge ns[krs gSa fd A ∪ B  = { 2, 4, 6, 8, 10, 12}

uksV dhft, fd A ∪ B fy[krs le; mHk;fu"B vo;o 6 vkSj 8 dks osQoy ,d ckj
fy[krs gSaA

mnkgj.k 13 eku yhft, fd A = { a, e, i, o, u } vkSj B = { a, i, u }. n'kkZb, fd
A ∪ B = A.

gy  Li"Vr;k A ∪ B = { a, e, i, o, u } = A.

bl mnkgj.k ls Li"V gksrk gS fd fdlh leqPp; A vkSj mlosQ mileqPp; B dk
lfEeyu leqPp; A Lo;a gksrk gS] vFkkZr~ ;fn B ⊂ A, rks A ∪ B = A.

mnkgj.k 14 eku yhft, fd X = {jke] xhrk] vdcj} d{kk XI osQ fo|kfFkZ;ksa dk tks fo|ky;
dh gkdh Vhe esa gSa] ,d leqPp; gSA eku yhft, fd Y = {xhrk] MsfoM] v'kksd} d{kk XI osQ
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fo|kfFkZ;ksa dk] tks fo|ky; dh iQqVcky Vhe esa gSa] ,d leqPp; gSA X ∪  Y Kkr dhft, vkSj bl
leqPp; dh O;k[;k dhft,A

gy ;gk¡  X ∪  Y = {jke] xhrk] vdcj] MsfoM] v'kksd}. ;g d{kk XI osQ mu fo|kfFkZ;ksa dk
leqPp; gS] tks ;k rks fo|ky; dh gkdh Vhe esa gSa ;k iQqVcky Vhe esa gSa ;k nksuksa Vheksa esa gSaA
vr% ge nks leqPp;ksa osQ lfEeyu dh ifjHkk"kk bl izdkj dj ldrs gSa%

ifjHkk"kk 5 nks leqPp;ksa A vkSj B dk lfEeyu leqPp;] og leqPp; gS ftlesa os lHkh vo;o
gSa] tks ;k rks A esa gSa ;k B esa gSa (mu vo;oksa dks lfEefyr
djrs gq, tks nksuksa esa gSa)A izrhdkRed :i esa ge fy[krs gSa
fd A ∪  B  = { x : x ∈ A ;k x ∈ B } gSA

nks leqPp;ksa osQ lfEeyu dks vko`Qfr 1-4 esa fn[kk,
x, osu vkjs[k ls iznf'kZr fd;k tk ldrk gSA

vko`Qfr 1-4 esa Nk;kafdr Hkkx A ∪  B dks iznf'kZr
djrk gSA
lfEeyu dh lafØ;k osQ dqN xq.k/eZ%

(i) A ∪  B  = B ∪  A (Øe fofue; fu;e)

(ii) ( A ∪  B ) ∪  C = A ∪  ( B ∪  C)

(lkgp;Z fu;e)

(iii) A ∪  φ = A (rRled fu;e] φ lafØ;k ∪ dk rRled vo;o gS)
(iv) A ∪  A  = A (oxZle fu;e)

(v) U ∪  A  = U (U dk fu;e)

1.9.2  leqPp;ksa dk loZfu"B (Intersection of sets) leqPp; A vkSj B dk loZfu"B mu lHkh
vo;oksa dk leqPp; gS] tks A vkSj B nksuksa esa mHk;fu"B gSA izrhd ‘∩’ dk iz;ksx loZfu"B dks
fu:fir djus osQ fy, fd;k tkrk gSA leqPp; A vkSj B dk loZfu"B mu lHkh vo;oksa dk leqPp;
gS] tks A vkSj B nksuksa esa gksaA izrhdkRed :i esa ge fy[krs gSa fd
A ∩ B = {x :  x ∈  A vkSj x ∈  B}

mnkgj.k 15 mnkgj.k 12 osQ leqPp; A vkSj B ij fopkj dhft,A A ∩ B Kkr dhft,A

gy  ge ns[krs gSa fd osQoy 6 vkSj 8 gh ,sls vo;o gSa tks A vkSj B nksuksa esa mHk;fu"B gSaA vr%
A ∩ B = { 6, 8 }

mnkgj.k 16 mnkgj.k 14 osQ leqPp; X vkSj Y ij fopkj dhft,A X ∩ Y Kkr dhft,A

gy  ge ns[krs gSa osQoy ^xhrk* gh ,d ek=k ,slk vo;o gS] tks nksuksa esa mHk;fu"B gSA vr%
X ∩ Y = {xhrk}

vko`Qfr  1.4
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A B

U

vko`Qfr 1.6

mnkgj.k 17 eku yhft, fd A = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} vkSj B = { 2, 3, 5, 7 }

A  ∩ B Kkr dhft, vkSj bl izdkj fn[kkb, fd A ∩ B = B.

gy ge ns[krs gSa fd A ∩ B = { 2, 3, 5, 7 } = B ge è;ku nsrs gSa fd B ⊂ A vkSj A ∩ B = B

ifjHkk"kk 6 leqPp; A vkSj B dk loZfu"B mu lHkh vo;oksa dk leqPp; gS] tks A vkSj B nksuksa
esa gksA izrhdkRed :i esa] ge fy[krs gSa fd

vko`Qfr 1.5

A ∩ B = {x : x ∈  A vkSj x ∈  B}

vko`Qfr 1-5 esa Nk;kafdr Hkkx] A vkSj B osQ
loZfu"B dks iznf'kZr djrk gSA

;fn A vkSj B ,sls nks leqPp; gksa fd A ∩ B  =

φ, rks A vkSj B vla;qDr leqPp; dgykrs gSaA mnkgj.k
osQ fy, eku yhft, fd A = { 2, 4, 6, 8 } vkSj

B = { 1, 3, 5, 7 }] rks A vkSj B vla;qDr leqPp; gSa]

D;ksafd A vkSj B esa dksbZ Hkh vo;o mHk;fu"B ugha gSA

vla;qDr leqPp;ksa dks osu vkjs[k }kjk fu:fir fd;k tk

ldrk gS] tSlk vko`Qfr 1-6 esa iznf'kZr gSA

mi;qZDr vkjs[k esa A vkSj B vla;qDr leqPp; gSaA

loZfu"B lafØ; osQ dqN xq.k/eZ

(i) A ∩ B  = B ∩ A (Øe fofue; fu;e)

(ii) ( A  ∩ B ) ∩ C = A ∩ ( B ∩ C ) (lkgp;Z fu;e)

(iii)  φ ∩ A = φ, U ∩ A = A (φ vkSj U osQ fu;e)A
(iv) A ∩ A = A (oxZle fu;e)
(v) A ∩ (B ∪ C)  = ( A  ∩ B ) ∪  ( A  ∩ C ) (forj.k ;k caVu fu;e)

vFkkZr~ ∩ forfjr gksrk gS ∪  ijA
uhps cus osu vkjs[kksa [vko`Qfr;ksa 1-7 (i)&(v)] }kjk bl ckr dks ljyrk ls ns[k ldrs gSaA

(i) (iii)
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(ii) (iv)

(v)

vko`Qfr;k¡ 1.7 (i) ls (v)

1.9.3  leqPp;ksa dk varj (Difference of sets) leqPp;ksa A vkSj B dk varj mu vo;oksa dk
leqPp; gS tks A esa gSa foaQrq B esa ugha gSa] tc fd A vkSj B dks blh Øe esa fy;k tk,A izrhrkRed
:i esa bls A–B fy[krs gSa vkSj “ A varj B” i<+rs gSaA

mnkgj.k 18  eku yhft, fd A = { 1, 2, 3, 4, 5, 6}, B = { 2, 4, 6, 8 } A – B vkSj
B – A Kkr dhft, A

gy ge izkIr djrs gSa fd, A – B = { 1, 3, 5 }, D;ksafd vo;o 1, 3, 5 leqPp; A esa gSa
foaQrq B esa ugha gSa rFkk B – A = { 8 }, D;ksafd vo;o 8] B esa gS foaQrq A esa ugha gSA
ge ns[krs gSa fd A – B ≠ B – A

mnkgj.k 19 eku yhft, fd V = { a, e, i, o, u } rks B = { a, i, k, u}] rks V – B vkSj
B – V Kkr dhft,A

gy  ;gk¡, V – B = { e, o }, D;ksafd vo;o e, o leqPp;
V esa gSa foaQrq B esa ugha gS rFkk B – V = { k }, D;ksafd
vo;o k leqPp; B esa gS ijarq V esa ugha gSA

ge uksV djrs gSa fd V – B ≠ B – V leqPp;
fuekZ.k laosQru dk iz;ksx djrs gq, ge leqPp;ksa osQ varj
dh ifjHkk"kk dks iqu% bl izdkj fy[k ldrs gSa%

A – B = { x : x ∈ A vkSj x ∉ B }
vko`Qfr 1.8
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nks leqPp;ksa A vkSj B osQ varj dks osu vkjs[k }kjk
n'kkZ;k tk ldrk gS tSlk fd vko`Qfr 1-8 esa iznf'kZr gSA

Nk;kafdr Hkkx nks leqPp; A vkSj B osQ varj dks
n'kkZrk gSA

fVIi.kh leqPp; A – B, A ∩ B vkSj B – A ijLij
vla;qDr gksrs gSa vFkkZr~ buesa ls fdlh nks leqPp;ksa dk
loZfu"B leqPp; ,d fjDr leqPp; gksrk gS tSlk fd
vko`Qfr 1-9 esa iznf'kZr gSA

iz'ukoyh 1.4

1. fuEufyf[kr esa ls izR;sd leqPp; ;qXe dk lfEeyu Kkr dhft,%
(i) X = {1, 3, 5}, Y = {1, 2, 3}

(ii) A =  [ a, e, i, o, u}, B = {a, b, c}

(iii) A = {x : x ,d izko`Qr la[;k gS vkSj 3 dk xq.kt gS}
B = {x : x la[;k 6 ls de ,d izko`Qr la[;k gS}

(iv) A = {x : x ,d izko`Qr la[;k gS vkSj  1 < x ≤ 6 }

B = {x : x ,d izko`Qr la[;k gS vkSj 6 < x < 10 }

(v) A = {1, 2, 3}, B = φ

2. eku yhft, fd A = { a, b }, B =  {a, b, c}. D;k A ⊂ B ? A ∪ B Kkr dhft,A
3. ;fn A vkSj B nks ,sls leqPp; gSa fd A ⊂ B, rks A ∪ B D;k gS ?
4. ;fn A = {1, 2, 3, 4}, B = {3, 4, 5, 6}, C = {5, 6, 7, 8 } vkSj D = { 7, 8, 9, 10}, rks

fuEufyf[kr Kkr dhft,%
(i) A ∪ B (ii) A ∪ C (iii) B ∪ C (iv)  B ∪ D

(v) A ∪ B ∪ C (vi) A ∪ B ∪ D (vii) B ∪ C ∪ D

5. iz'u 1 esa fn, izR;sd leqPp; ;qXe dk loZfu"B leqPp; Kkr dhft,A
6. ;fn A = { 3, 5, 7, 9, 11 }, B = {7, 9, 11, 13}, C = {11, 13, 15}vkSj D = {15, 17}; rks

fuEufyf[kr Kkr dhft,%
(i) A ∩ B (ii) B ∩ C (iii) A ∩ C ∩ D

(iv) A ∩ C (v) B ∩ D (vi) A ∩ (B ∪ C)

(vii) A ∩ D (viii) A ∩ (B ∪ D) (ix) ( A ∩ B ) ∩ ( B ∪ C )

(x) ( A ∪ D) ∩ ( B ∪ C)

vko`Qfr 1.9
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7. ;fn A = {x : x ,d izko`Qr la[;k gS}, B = {x : x ,d le izko`Qr la[;k gS}
C = {x : x ,d fo"ke izko`Qr la[;k gS} D = {x : x ,d vHkkT; la[;k gS}, rks  fuEufyf[kr
Kkr dhft,%
(i) A ∩ B (ii) A ∩ C (iii) A ∩ D

(iv) B ∩ C (v) B ∩ D (vi) C ∩ D

8. fuEufyf[kr leqPp; ;qXeksa esa ls dkSu ls ;qXe vla;qDr gSa\
(i) {1, 2, 3, 4} rFkk {x : x ,d izko`Qr la[;k gS vkSj 4 ≤ x ≤ 6 }

(ii) { a, e, i, o, u } rFkk { c, d, e, f }

(iii) {x : x ,d le iw.kk±d gS} vkSj {x : x ,d fo"ke iw.kk±d gS}
9. ;fn A = {3, 6, 9, 12, 15, 18, 21}, B = { 4, 8, 12, 16, 20 },

C = { 2, 4, 6, 8, 10, 12, 14, 16 }, D = {5, 10, 15, 20 }; rks fuEufyf[kr dks Kkr dhft,%
(i) A – B (ii) A – C (iii) A – D (iv) B – A

(v) C – A (vi) D – A (vii) B – C (viii) B – D

(ix) C – B (x) D – B (xi) C – D (xii) D – C

10. ;fn X= { a, b, c, d } vkSj Y = { f, b, d, g}, rks fuEufyf[kr dks Kkr dhft,%
(i) X – Y (ii) Y – X (iii) X ∩ Y

11. ;fn R okLrfod la[;kvksa vkSj Q ifjes; la[;kvksa osQ leqPp; gSa] rks R – Q D;k gksxk ?
12. crkb, fd fuEufyf[kr dFkuksa esa ls izR;sd lR; gS ;k vlR;\ vius mÙkj dk vkSfpR; Hkh

crkb,%
(i) { 2, 3, 4, 5 } rFkk { 3, 6} vla;qDr leqPp; gSaA
(ii) { a, e, i, o, u } rFkk { a, b, c, d }vla;qDr leqPp; gSaA
(iii) { 2, 6, 10, 14 } rFkk { 3, 7, 11, 15} vla;qDr leqPp; gSaA
(iv) { 2, 6, 10 } rFkk { 3, 7, 11} vla;qDr leqPp; gSaA

1.10  leqPp; dk iwjd (Complement of a Set)

eku yhft, fd lHkh vHkkT; la[;kvksa dk lkoZf=kd leqPp; U gS rFkk A, U dk og mileqPp;
gS] ftlesa os lHkh vHkkT; la[;k,¡ gSa tks 42 dh Hkktd ugha gSaA bl izdkj A = {x : x ∈  U vkSj
x la[;k 42 dk Hkktd ugha gS}A ge ns[krs gSa fd 2 ∈ U foaQrq  2 ∉ A, D;ksafd 2 la[;k 42 dk
,d Hkktd gSA blh izdkj 3 ∈ U foaQrq 3 ∉ A, rFkk 7 ∈ U foaQrq 7 ∉ A vc osQoy 2] 3 rFkk
7 gh U osQ ,sls vo;o gSa tks Aesa ugha gSaA bu rhu vHkkT; la[;kvksa dk leqPp; vFkkZr~ leqPp;
{2, 3, 7}, U osQ lkis{k A dk iwjd leqPp; dgykrk gS vkSj bls izrhd A′ ls fu:fir fd;k tkrk
gSA vr%  A′ = {2, 3, 7} bl izdkj ge ns[krs gSa fd A′  = {x : x ∈ U vkSj x ∉ A } gSA blls
fuEufyf[kr ifjHkk"kk izkIr gksrh gS%
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ifjHkk"kk 7 eku yhft, fd U ,d lkoZf=kd 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 izrhdkRed
:i esa ge U osQ lkis{k A osQ iwjd dks izrhd A′ ls fu:fir djrs gSaA vr% A′ = {x : x ∈

U vkSj x ∉ A } ge fy[k ldrs gSaA A = U – A

è;ku nhft, fd A osQ iwjd leqPp; dks] fodYir%] lkoZf=kd leqPp; U rFkk leqPp; A
osQ varj osQ :i esa ns[kk tk ldrk gSA

mnkgj.k 20 eku yhft, fd U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} vkSj A = {1, 3, 5, 7, 9} gS rks
A′ Kkr dhft,A

gy ge uksV djrs gSa osQoy 2] 4] 6] 8] 10 gh U osQ ,sls vo;o gSa tks A esa ugha gSaA
vr% A′ = { 2, 4, 6, 8,10 }.

mnkgj.k 21 eku yhft, fd U ,d lg f'k{kk fo|ky; osQ d{kk XI osQ lHkh fo|kfFkZ;ksa dk
lkoZf=kd leqPp; gS vkSj A, d{kk XI dh lHkh yM+fd;ksa dk leqPp; gS rks A′ Kkr dhft,A

gy D;ksafd A, d{kk XI dh lHkh yM+fd;ksa dk leqPp; gS] vr% A′ Li"Vr;k d{kk osQ lHkh yM+dksa
dk leqPp; gSA

AfVIi.kh  ;fn A  lkoZf=kd leqPp; U dk ,d mileqPp; gS] rks bldk iwjd A′  Hkh

U dk ,d mileqPp; gksrk gSA

iqu% mi;qZDr mnkgj.k 20 esa]

A′ = { 2, 4, 6, 8, 10 }

vr% (A′)′ = {x : x ∈ U vkSj x ∉ A′}

= {1, 3, 5, 7, 9} = A

iwjd leqPp; dh ifjHkk"kk ls Li"V gS fd lkoZf=kd leqPp; U osQ fdlh mileqPp; A′

osQ fy, (A′)′ = A

vc fuEufyf[kr mnkgj.k esa ge ( A ∪ B)′ rFkk A′ ∩ B′ osQ gy fudkysaxsA

mnkgj.k 22 eku yhft, fd U = {1, 2, 3, 4, 5, 6}, A = {2, 3} vkSj B = {3, 4, 5}]

A′, B′ ,  A′  ∩ B′, A ∪ B Kkr dhft, vkSj fiQj fl¼ dhft, fd (  A ∪ B)′  = A′ ∩ B′.

gy Li"Vr;k A′ = {1, 4, 5, 6}, B′ = { 1, 2, 6 }A vr% A′ ∩ B′ = { 1, 6 }

iqu% A ∪ B  = { 2, 3, 4, 5 } gSA blfy, (A ∪ B)′  = { 1, 6 }

    ( A ∪ B)′  = { 1, 6 } =  A′ ∩ B′
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bl izdkj ge ns[krs gSa fd ( A ∪ B)′   = A′ ∩ B′. ;g fl¼ fd;k tk ldrk gS fd mi;qZDr

ifj.kke O;kid :i ls lR; gksrk gS ;fn A vkSj B lkoZtfud leqPp; U osQ dksbZ nks mileqPp;

gSa] rks ( A ∪ B)′  = A′ ∩ B′ . blh izdkj ( A ∩ B)′ =  A′  ∪ B′ bu ifj.kkeksa dks 'kCnksa esa bl

izdkj O;Dr djrs gSa%

^^nks leqPp;ksa osQ lfEeyu dk iwjd muosQ iwjd leqPp;ksa dk lkoZfu"B gksrk gS rFkk nksuksa

leqPp;ksa osQ lkoZfu"B dk iwjd muosQ iwjd leqPp;ksa

dk lfEeyu gksrk gSA** budks De Morgan osQ

fu;e dgrs gSaA

;g uke xf.krK De Morgan osQ uke ij j[kk x;k gSA

fdlh leqPp; A osQ iwjd A′ dks osu vkjs[k }kjk fu:fir

fd;k tk ldrk gS tSlk fd vko`Qfr 1-10 esa iznf'kZr gSA

Nk;kafdr Hkkx leqPp; A osQ iwjd A′ dks n'kkZrk gSA

iwjdksa osQ dqN xq.k/eZ

1. iwjd fu;e : (i) A ∪ A′  = U  (ii) A ∩ A′ = φ

2. De Morgan dk fu;e : (i) (A ∪ B)´  = A′ ∩ B′ (ii) (A ∩ B = A′ ∪ B′

3. f}&iwjd fu;e : (A′)′ = A

4. φ′ vkSj U osQ fu;e % φ′ = U vkSj U′ = φ.

bu fu;eksa dk lR;kiu osu vkjs[kksa }kjk fd;k tk ldrk gSA

iz'ukoyh 1.5

1. eku yhft, fd U = {1, 2, 3, 4, 5, 6, 7, 8, 9 }, A  = {1, 2, 3, 4}, B = {2,  4, 6, 8 } vkSj
C = { 3, 4, 5, 6 } rks fuEufyf[kr Kkr dhft,%
(i) A′    (ii) B′    (iii) (A ∪ C)′    (iv) (A ∪ B)′    (v) (A′)′    (vi) (B – C)′

2. If U = { a, b, c, d, e, f, g, h}] rks fuEufyf[kr leqPp;ksa osQ iwjd Kkr dhft,%
(i) A = {a, b, c} (ii) B = {d, e, f, g}

(iii) C = {a, c, e, g} (iv) D = { f, g, h, a}

3. izko`Qr la[;kvksa osQ leqPp; dks lkoZf=kd leqPp; ekurs gq,] fuEufyf[kr leqPp;ksa osQ iwjd
fyf[k,%

(i) {x : x ,d izko`Qr le la[;k gS} (ii) { x : x ,d izko`Qr fo"ke la[;k gS}
(iii) {x : x la[;k 3 dk ,d /u xq.kt gS} (iv) { x : x ,d vHkkT; la[;k gS}

vko`Qfr 1.10
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(v) {x : x, 3 vkSj 5 ls foHkkftr gksus okyh ,d la[;k gS}
(vi) { x : x ,d iw.kZ oxZ la[;k gS} (vii) { x : x ,d iw.kZ ?ku la[;k gS}

(viii) { x : x + 5 = 8 } (ix) { x : 2x + 5 = 9}

(x) { x : x ≥ 7 } (xi) { x : x ∈ N vkSj 2x + 1 > 10 }

4. ;fn U = {1, 2, 3, 4, 5, 6, 7, 8, 9 }, A = {2, 4, 6, 8} vkSj B = { 2, 3, 5, 7}] rks lR;kfir
dhft, fd%
(i) (A ∪ B)′ = A′ ∩ B′ (ii)  (A ∩ B)′ = A′ ∪ B′

5. fuEufyf[kr esa ls izR;sd osQ fy, mi;qZDr osu vkjs[k [khafp,%
(i) (A ∪ B)′ (ii) A′ ∩ B′ (iii) (A ∩ B)′ (iv) A′ ∪ B′

6. eku yhft, fd fdlh lery esa fLFkr lHkh f=kHkqtksa dk leqPp; lkoZf=kd leqPp; U gSA
;fn A mu lHkh f=kHkqtksa dk leqPp; gS ftuesa de ls de ,d dks.k 600 ls fHkUu gS] rks
A′ D;k gS\

7. fuEufyf[kr dFkuksa dks lR; cukus osQ fy, fjDr LFkkuksa dks Hkfj,%
(i) A ∪ A′ = . . . (ii) φ′ ∩ A = . . .

(iii) A ∩ A′ = . . . (iv) U′ ∩ A = . . .

 fofo/ mnkgj.k

mnkgj.k 23 fn[kkb, fd 'kCn “ CATARACT ” osQ o.kZ foU;kl osQ v{kjksa dk leqPp; rFkk
'kCn “ TRACT” osQ o.kZfoU;kl osQ v{kjksa dk leqPp; leku gSA

gy eku yhft, fd X “CATARACT” osQ v{kjksa dk leqPp; gS] rks
X = { C, A, T, A, R, A, C, T } = { C, A, T, R }

eku yhft, fd Y “ TRACT” osQ v{kjksa dk leqPp; gS] rks
Y = { T, R, A, C }

D;ksafd X dk izR;sd vo;o Y esa gS rFkk Y dk izR;sd vo;o X esa gS] vr% X = Y

mnkgj.k 24 leqPp; { –1, 0, 1 } osQ lHkh mileqPp;ksa dh lwph cukb,A

gy ekuk A = {–1, 0, 1} gSA leqPp; A dk og mileqPp; ftlesa dksbZ Hkh vo;o ugha gS fjDr
leqPp; φ gSA A osQ ,d vo;o okys mileqPp; { –1 }, { 0 }, { 1 } gSaA A osQ nks vo;o okys
leqPp; { –1, 0 }, {–1, 1} ,{0, 1} gSaA A osQ rhu vo;o okyk mileqPp; A Lo;a gSA bl izdkj
A osQ lHkh mileqPp; φ, { –1 }, { 0 }, { 1 }, {–1, 0}, {–1, 1} ,{0, 1} rFkk {–1, 0, 1} gSaA

mnkgj.k 25 fl¼ dhft, fd A ∪  B =  A ∩ B dk rkRi;Z gS fd  A = B
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gy ;fn dksbZ vo;o a ∈ A, rks a ∈ A ∪  B. D;ksafd A ∪  B = A  ∩ B , blfy,
a ∈ A  ∩ B. vr% a ∈ B. bl izdkj A ⊂   B. blh izdkj ;fn b ∈  B, rks b ∈ A ∪  B. D;ksafd
A ∪  B = A ∩ B blfy,, b ∈ A ∩ B. bl izdkj  b ∈  A. vr% B ⊂  A vr,o A = B.

vè;k; 1 ij fofo/ iz'ukoyh

1. fuEufyf[kr leqPp;ksa esa ls dkSu fdldk mileqPp; gS] bldk fu.kZ; dhft,%
A = {x : x ∈ R  rFkk x2 – 8x + 12 =  0 dks larq"V djus okyh lHkh okLrfod
la[;k,¡ x },  B = {2, 4, 6},  C = { 2, 4, 6, 8, . . . }, D = { 6 }.

2. Kkr dhft, fd fuEufyf[kr esa ls izR;sd dFku lR; gS ;k vlR; gSA ;fn lR; gS] rks mls
fl¼ dhft,A ;fn vlR; gS] rks ,d mnkgj.k nhft,A
(i) ;fn x ∈   A rFkk A ∈  B , rks x ∈  B

(ii) ;fn A  ⊂  B rFkk B ∈  C , rks A ∈  C

(iii) ;fn A ⊂  B rFkk B ⊂  C , rks A ⊂  C

(iv) ;fn A ⊄  B rFkk B ⊄  C , rks A ⊄  C

(v) ;fn x ∈  A rFkk A ⊄  B , rks x ∈  B

(vi) ;fn A ⊂  B rFkk x ∉  B , rks x ∉  A

3. eku yhft, A, B, vkSj C ,sls leqPp; gSa fd A ∪  B = A ∪  C rFkk A ∩ B = A ∩ C] rks
n'kkZb, fd B = C.

4. fn[kkb, fd fuEufyf[kr pkj izfrca/ rqY; gSa%
(i) A ⊂  B (ii) A – B = φ (iii) A ∪  B = B (iv) A ∩ B = A

5. fn[kkb, fd ;fn A ⊂  B, rks C – B ⊂  C – A.

6. fdUgha nks leqPp;ksa A rFkk B osQ fy, fl¼ dhft, fd,

A = ( A ∩  B )  ∪  ( A – B ) vkSj A ∪  ( B – A ) =  ( A ∪  B )

7. leqPp;ksa osQ xq.k/eks± dk iz;ksx djosQ fl¼ dhft, fd%

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

8. fn[kykb, fd A ∩ B = A ∩ C dk rkRi;Z B = C vko';d :i ls ugha gksrk gSA

9. eku yhft, fd A vkSj B leqPp; gS a A ;fn fdlh leqPp; X osQ fy,

A  ∩ X = B ∩ X = φ rFkk A ∪  X = B ∪  X, rks fl¼ dhft, fd A = B.

(laosQr% A = A ∩ ( A ∪  X ) , B = B ∩ ( B ∪  X ) vkSj forj.k fu;e dk iz;ksx dhft,)

10. ,sls leqPp; A, B vkSj C Kkr dhft, rkfd A  ∩ B, B ∩ C rFkk A ∩ C vkfjDr leqPp;

gksa vkSj A ∩ B  ∩ C = φ.
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lkjka'k

bl vè;k; esa leqPp;ksa ls lacaf/r oqQN ewyHkwr ifjHkk"kkvksa vkSj lafØ;kvksa ij fopkj fd;k x;k

gSA ftldk lkj uhps fn;k gSA

® ,d leqPp; oLrqvksa dk lqifjHkkf"kr laxzg gksrk gSA

® ,d leqPp; ftlesa ,d Hkh vo;o ugha gksrk gS] fjDr leqPp; dgykrk gSA
® ,d leqPp; ftlesa vo;oksa dh la[;k fuf'pr gksrh gS ifjfer leqPp; dgykrk

gS vU;Fkk vifjfer leqPp; dgykrk gSA
® nks leqPp; A vkSj B leku dgykrs gSa ;fn muesa rF;r% leku vo;o gksaA
® ,d leqPp; A fdlh leqPp; B dk mileqPp; dgykrk gS] ;fn A dk izR;sd

vo;o B dk Hkh vo;o gksA varjky leqPp; R osQ mileqPp; gksrs gSaA
® nks leqPp; A vkSj B dk lfEeyu mu lHkh vo;oksa dk leqPp; gksrk gS tks ;k rks

A esa gksa ;k B esa gksaA
® nks leqPp; A vkSj B dk loZfu"B mu lHkh vo;oksa dk leqPp; gksrk gS tks A vkSj

B nksuksa esa mHk;fu"B gksaA nks leqPp; A vkSj B dk varj] tc A rFkk B blh Øe esa
gks] mu lHkh vo;oksa dk leqPp; gS] tks A esa gksa foaQrq B esa ugha gksaA

® fdUgha nks leqPp; A rFkk B osQ fy,] (A ∪  B)′ = A′ ∩ B′ rFkk (A ∩ B)′ = A′ ∪  B′

,sfrgkfld i`"BHkwfe

teZu xf.kr Georg Cantor (1845 bZñ & 1918 bZñ ) dks vk/qfud leqPp; fl¼kar osQ
vf/dka'k Hkkx dk tUenkrk ekuk tkrk gSA leqPp; fl¼kar ij muosQ 'kks/ i=k 1874 bZñ
ls 1897 bZñ osQ chp osQ fdlh le; esa izdk'k esa vk,A mudk leqPp; fl¼kar dk
vè;;u ml le; gqvk tc os a

1
 sin x + a

2
 sin 2x + a

3
 sin 3x + ... osQ :i dh

f=kdks.kferh; Js.kh dk vè;;u dj jgs FksA
1874 bZñ esa vius ,d 'kks/ i=k esa ;g izdkf'kr fd;k fd okLrfod la[;kvksa dks

iw.kk±dksa osQ lkFk ,d&,d laxrrk esa ugha j[kk tk ldrk gSA 1879 bZñ osQ mÙkjk/Z esa vewrZ
leqPp;ksa osQ fofHkUu xq.k/eks± dks n'kkZus okys muosQ vusd 'kks/ i=k izdkf'kr gq,A

Cantor osQ 'kks/ dks ,d vU; fo[;kr xf.krK Richard Dedekind (1831bZñ-
1916bZñ) us iz'kaluh; <ax ls Lohdkj fd;kA ysfdu Kronecker (1810-1893 bZñ) us
vifjfer leqPp;ksa dks] mlh izdkj ls ysus osQ fy, ftl izdkj ifjfer leqPp;ksa dks
fy;k tkrk gS] mudh HkRlZuk dhA ,d nwljs teZu xf.krK Gottlob Frege us 'krkCnh dh
lekfIr ij leqPp; fl¼kar dks rdZ'kkL=k osQ fu;eksa osQ :i esa izLrqr fd;kA ml le;
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rd laiw.kZ leqPp; fl¼kar lHkh leqPp;ksa osQ leqPp; osQ vfLrRo dh dYiuk ij vk/kfjr
FkkA ;g fo[;kr vaxzst nkf'kZfud Bertand Russell (1872 bZ--1970 bZñ ) Fks ftUgksaus 1902 bZñ
esa cryk;k fd lHkh leqPp;ksa osQ leqPp; osQ vfLrRo dh dYiuk ,d fojks/ksfDr dks tUe
nsrh gSA bl izdkj Russell dh fo[;kr fojks/ksfDr feyhA Paul R.Halmos us blosQ ckjs
esa viuh iqLrd ‘Naïve  Set Theory’ esa fy[kk gS fd ̂ ^dqN ugha esa lc dqN lekfgr gS**A

bu lHkh fojks/ksfDr;ksa osQ ifj.kkeLo:i leqPp; fl¼kar dk igyk vfHkx`ghrhdj.k
1908 bZñ esa Ernst Zermelo }kjk izdkf'kr fd;k x;kA 1922 bZñ esa Abraham Fraenkel

us ,d nwljk izLrko Hkh fn;kA 1925 bZñ esa John Von Neumann us fu;ferhdj.k dk
vfHkx`ghr Li"V :i ls izLrqr fd;kA blosQ ckn 1937 bZñ esa Paul Bernays us  lUrks"ktud
vfHkx`ghfrdj.k izLrqr fd;kA bu vfHkx`ghrksa esa lq/kj] Kurt Gödel }kjk 1940 bZñ esa vius
eksuksxzkiQ esa izLrqr fd;k x;kA bl lqèkkj dks Von Neumann-Bernays (VNB) vFkok
Gödel-Bernays (GB) dk leqPp; fl¼kar dgrs gSaA

bu lHkh dfBukb;ksa osQ ckotwn] Cantor osQ leqPp; fl¼kar dks orZeku dky osQ
xf.kr esa iz;ksx fd;k tkrk gSA okLro esa vktdy xf.kr osQ vf/dka'k ladYiuk,¡ rFkk
ifj.kkeksa dks leqPp; lS¼kafrd Hkk"kk esa izLrqr djrs gSaA
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