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[k.Mµd
bl [k.M ls fdUgha nks iz'uksa osQ mÙkj nsaµ
iz'u 1- vkidks mRiknu iQyu fn;k x;k gS]

y =  K L, rFkk ykxr iQyu gS c = rK + L,  rks U;wure
ykxr dks mRiknu Lrj rFkk dkjd dherksa osQ iQyu osQ
:i esa Kkr djsaA bl iQyu osQ Lo:i ij Hkh fVIi.kh djsaA

mÙkjµlanHkZµns[ksa vè;k;&12] i"̀B&103]  ^ykxr vkSj
vkiwfrZ*

iz'u 2- fuEufyf[kr f}&lkexzh cktkj ekWMy dks gy
djsa rFkk p1, p2 vkSj q1, q2 osQ lehdj.k Kkr djsa%

s1q = 1 + 11 + p1+ 12 p2

s2q = 2 + 21  p1+ 22 p2

1dq = a1 + b11   p1 + b12 p2

2dq =  a2 + b21  p1 + b22 p2

mÙkjµlanHkZµns[ksa vè;k;&3] i"̀B&24] ^jSf[kd cgqcktkj
ekWMy*

iz'u 3- fuEufyf[kr xse esa feJ&j.kuhfr uS'k&larqyu
Kkr djsaA

f[kykM+h&2

ck;sa nk;sa
f[kykM+h&1 mQij 0] 0 0] µ1

uhps 1] 0 µ1] 1

bl lekèkku esa D;k ifjorZu gksxk ;fn f[kykM+h
eSDl&feu j.kuhfr viukrs gSa\

mÙkjµbl xse esa dksbZ 'kq¼ j.kuhfr ugha gS] oju f[kykM+h
vyx&vyx j.kuhfr esa vyx&vyx izQhDosUlh ls [ksy jgs gSa]
;fn f[kykM+h 1 o 2 dh ekusa] rks ck;ka f[kykM+h 50» le; ij
ck;ha vksj [ksyrk gS] rFkk ck;k¡ f[kykM+h 50» mQij dh rjiQ
[ksyrk gSA bl rjg bl xse esa f[kykM+h&2 dh izkf;drk P and
(1– P) gksxh] f[kykM+h osQ fy;s feJ j.kuhfr ,d izkf;drk
caVu gSA tks 'kq¼ j.kuhfr esa izkf;drk lfn'k gksxhA

le; % 3 ?k.Vs ] [ vf/dre vad % 100
 uksV % (i) izR;sd [k.M ls fn;s x;s funsZ'kkuqlkj iz'uksa osQ mÙkj nhft,A

( Solved )

vFkZ'kkL=k dh izkjafHkd xf.krh; fofèk;k¡

oqp + 0 ( 1 – q ) p + 1q (1 –  p ) + (– 1) (1 – p ) (1– q)
= p – 1 + 2 q (1 –  p)
opq +  ( – 1 ) p  (1 – q ) + 0 ( 1– p) q + 1 (1 – p)
(1 – q) = 1– q – zp (1 – q)
vr% f[kykM+h&2 dh 'kq¼ j.kuhfr p = 1  gksxh]
;fn 0 <  p <  1.
f[kykM+h&1 dh 'kq¼ j.kuhfr q = 1  gksxh
;fn 0 <  q <  1.
tc ge feJ j.kuhfr okys xse esa eSDl&feu larqyu

j.kuhfr dk iz;ksx djrs gSaA
                    f[kykM+h&2

ck;sa nk;sa vfèkdre
 f[kykM+h&1 mQij 0] 0 0] µ1 0] µ1

uhps 1] 0 µ1] 1 µ1] 1
vfèkdre 1] 0 µ1] 1

mQij fn;s x;s ekuksa ls f[kykM+h&1 dh vfèkdre izkf;drk
(1] 0) vkSj (µ1] 1) rFkk f[kykM+h&2 dh (0] –1) vkSj
(–1] 1) gksxhA xse dk larqyu (–1] 1) gksxkA

iz'u 4- Ñf"k] [kfut rFkk m|ksx okys fdlh f=k&{ks=kh;
vFkZO;oLFkk dks ysa bldk

A =  
é ù
ê ú
ê ú
ë û

0.3 0.5 0.3

0.2 0.2 0.3

0.4 0.2 0.3

rFkk

pje (vafre) ek¡x gSA = 
é ù
ê ú
ê ú
ë û

20000

10000

40000

gyµfn;k x;k gSA

A =  

.3 .5 .3

.2 .2 .3

.4 .2 .3

é ù
ê ú
ê ú
ë û

vkSj

www.neerajbooks.com

www.neerajbooks.com



www.neerajbooks.com

Neeraj 
Publications

2 / NEERAJ :  vFkZ'kkL=k dh izkjafHkd xf.krh; fofèk;k¡ (JUNE-2016)

vafre ek¡x  = 

20000

10000

40000

é ù
ê ú
ê ú
ë û

(a) 

x = 
1

2

3

x

x

x

é ù
ê ú
ê ú
ê úë û

= [1 – A]–1d.

(1 – A) =

1 0 0 .3 .5 .3

0 1 0 .2 .2 .3

0 0 1 .4 .2 .3

-
é ù é ù
ê ú ê ú
ê ú ê ú
ê ú ê úë û ë û

=

.7 .5 .3

.2 .8 .3

.4 .2 .7

- -
- -
- -

é ù
ê ú
ê ú
ê úë û

(1 – A)–1 =
[ ]
1

A
[Adj A]

|A| = [.7 (.8 × .7 – .06) – (– .2) (–. 35 – .06)]
+ – . 4 (.15 +. 24)

|A| = .7 × .50 – .2 × . 41 – .4 × . 39
|A| = .35 – . 82 – .156
|A| = .112

     Adj A =  

.50 .41 .09

0.26 .37 .27

.36 –.06 .46

é ù
ê ú
ê ú
ê úë û

(1 – A)–1 =

.50 .41 .09
1

0.26 .37 .27
.112

.36 –.06 .46

é ù
ê ú
ê ú
ê úë û

mRiknu lfn'k =

.50 .41 .09
1

.26 .37 .27
.112

.36 .06 .46-

é ù
ê ú
ê ú
ê úë û

 

20000

10000

40000

é ù
ê ú
ê ú
ê úë û

=  

10000 41000 3600
1

5200 3700 10800
.112

6000 6000 18400

+ +
+ +
- +

é ù
ê ú
ê ú
ê úë û

=   

11700
1

19700
.112

23800

é ù
ê ú
ê ú
ê úë û

=    

104464

175893

212500

é ù
ê ú
ê ú
ê úë û

(b) 

mÙkjµgkWfdUl lkbeu osQ vuqlkj ;fn mRiknu ldkjkRed
gksxk] rks mldk lfn'k (1– A) Hkh ldkjkRed gksuk pkfg;s] vr%
fn;s x;s 'krZ osQ vuqlkj ldkjkRed mRiknu tks fd vfuok;Z gS
oks (1– a11 > 0) rFkk ldkjkRed gksxk vkSj nwljh 'krZ
[1– A] > 0 ;gka ij [1– A] = .112 > 0 gS] vr% fn;k x;k
vkadM+k gkfdUl lkbeu dh 'krZ dks iw.kZ :i ls fuHkkrk gSA

[k.Mµ[k
bl [k.M ls fdUgha pkj iz'uksa osQ mÙkj nsaµ
iz'u 5- xfrdh; b"Vrehdj.k leL;k osQ lekèkku osQ

fy;s xfrdh; izksxzkeu dh fofèk dh O;k[;k dhft,A
mÙkjµlanHkZµns[ksa vè;k;&19] i`"B&158] ̂ xfrdh; izksxzkeu*

rFkk ^leL;k dk izfriknu*
iz'u 6- 'ksiMZ ysek (Lemma) izkIr djsaA
mÙkjµlanHkZµns[ksa vè;k;&13] i`"B&113] ^'ksiMZ ysek*
iz'u 7- jSf[kd lehdj.kksa dh fuEufyf[kr iz.kkyh dks

y s a µ
x + y + z = b
2x + 3y – z = 6
5x – y + az = 10
tgk¡ x, y, z vKkr gSa rFkk a, b vpj gSaA
Kkr djsa mu 'krks± dks ftlosQ pyrs ozsQej fu;e ls

,dy lekèkku izkIr gksA

gyµ D = 

1 1 1

2 3 1

5 –1 a

-

= 1(3a –1) –1 (2a + 5) + 1 ( – 2 –15)
= 3a –1 – 2a – 5 – 2 – 15
= a – 23

;fn D ¹ 0
a – 23 ¹ 0

a ¹ 23
fn;s x;h iz.kkyh dk ,dy lekèkku

x = 1D

D
,  y  = 2D

D
, 2 = 3D

D
D1 = 3ab – b – ba + 26
D2 = 6a – 2ab – 5b
D3 = 46 – 17 b

x =
3 6 26

23

ab b a

a

- - +
-

y =
6 2 5

23

a ab b

a

- -
-

z =
46 –176

23a -
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ifjp;
vFkZ'kkL=k osQ varxZr fofHkUu fl¼karksa o fu;eksa osQ vfrfjDr

lkaf[;dh; dk Hkh iz;ksx fd;k tkrk gSA le; osQ lkFk&lkFk
vkt vFkZ'kkL=k esa xf.kr dk Hkh egÙoiw.kZ LFkku gks x;k gSA
xf.krh; voèkkj.kk,¡ ewyr% vFkZ'kkL=k dks le>us o mudk
fo'ys"k.k djus osQ lanHkZ esa egÙoiw.kZ ekuh tkrh gSaA xf.kr osQ
ewy :i dks le>us osQ fy, loZizFke leqPp;] lacaèk rFkk
iQyu osQ izkjafHkd fopkjksa dks tkuuk vfr vko';d gSA fdlh
Hkh izdkj osQ fu.kZ; ysus ls lacafèkr leL;kvksa esa xf.krh;
lehdj.kksa dk mi;ksx vR;Ur vfuok;Z gSA blosQ eq[; dkj.k
fuEufyf[kr gSaµ

(a) leL;k osQ lanHkZ esa tks Hkh izkFkfed vko';drk,a gSa]
muosQ izkFkfed ?kVdksa dh igpku djosQ muosQ egÙoiw.kZ
lacaèkksa dh igpku djukA

(b) oLrqvksa dh dherksa dk mldh LFkkukiUu dherksa ls
lacaèk Kku djukA
mi;qZDr dkj.kksa ls vFkZ'kkL=k esa xf.kr dh O;k[;k dh
tkrh gSA

vè;k; dk fogaxkoyksdu

leqPp; D;k gS\
oLrqvksa (Objects) osQ ,d lqifjHkkf"kr laxzg dks leqPp;

dgk tkrk gSA leqPp; fuEufyf[kr izdkj osQ gks ldrs gSaµ
lela[;k,¡ [Even Numbers] 2, 4, 6, 8, 10.....
gekjh ilan osQ O;atuµnky] pkoy] ngh] jksVh] lCth--
vkHkw"k.k tSlsµlksus dk lSV] psu] pwfM+;k¡------

leqPp;] lacaèk rFkk iQyu
( Sets, Relations and Functions )

leqPp; osQ varxZr vusd izfof"V;ksa dks j[kk tkrk gSA
blosQ fy, nks rjhdksa dh izfof"V;ka (Entries) dh tkrh gSaµ

(a) igyh ftlesa ge vaxzsth osQ 26 v{kj vFkkZr a, b, c,
d, e, f,..... vkfn ysrs gSaA

(b) nwljh ftlesa Loj vFkkZr vowels dks (a, e, i, o, u)
gh fy;k tkrk gSA

leqPp; fy[krs le; oqQN ckrksa dk è;ku Hkh j[kk tkrk gS]
tks fuEufyf[kr gSaµ

(i) leqPp; fy[kus es a ?ka q?kjkys (curly) dks"Bdks a
(Brackets) dk iz;ksx fd;k tkrk gSµ( )] { }

(ii) leqPp; esa bUoVsZM dksek (Inverted Commas) dk
Hkh iz;ksx gksrk gS vFkkZr~ ¶¸A

(iii) tc leqPp;ksa dks fy[kk tkrk gS rks var esa vkus okys
fcUnq (so on) n'kkZrs gSa fd leqPp; vuUr gSa a, b,
c, d, e..... ;k 2, 4, 6, 8, 10, 12.....A

ewy :i ls ns[kk tk, rks leqPp; osQ nks vyx&vyx :i
g S a µ

(1) jksLVj] lkj.khc¼ vFkok ukekoyh fofèk [Roster
Method]

(2) fooj.kkRed fofèk [Descriptive Method] vFkok
leqPp; fuekZ.k fofèk [Defining Method].

(1) jksLVj] lkj.khc¼ ;k ukekoyh fofèkµbl fofèk esa
dks"Bdksa { } esa leqPp; ;k va'kksa dh lwph dks j[kk tkrk gSA tSls
fd ekuk a, b, c, d, e o f leqPp; P gS] tks dEiuh osQ }kjk
fHkUu&fHkUu mRiknksa dks n'kkZrk gSA ;gk¡ ukekoyh dh fofèk osQ
}kjk fuEufyf[kr :i ls crk;k tk,xkµ

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

vkjafHkd chtxf.kr

vFkZ'kkL=k esa izkFkfed xf.krh; fofèk;k¡
( ELEMENTARY MATHEMATICAL METHODS IN ECONOMICS )

( Elementary Algebra )
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(2) fooj.kkRed fofèkµbl fofèk esa fu;e ;k 'krks± dks
dks"Bdksa esa j[kk tkrk gSA tSls P = {X/X dEiuh }kjk fu£er
mRikn} bls bl rjg crk;k tk,xk fd 'P mu vo;oksa (Elements)
X dk leqPp; gS] tks X dEiuh }kjk rS;kj fd;k x;k mRikn gSA
;gk¡ ij @ ÅèokZèkj NM+ [Vertical Bar] dk rkRi;Z gS ¶,sls fd¸
vFkok ̂ ftlosQ fy,*A vFkkZr~ fpg~u X leqPp; P dk ?kVd@vo;o
n'kkZrk gSA

leqPp; osQ vo;oµizR;sd izfof"V tks leqPp; esa nh
tkrh gS] og mldk vo;o dgykrh gSA mnkgj.kLo:iµa
v{kjksa osQ leqPp; dk vo;o gS] vFkok 3 lela[;kvksa osQ
leqPp; dk vo;o ugha gSA leqPp; osQ vo;oksa dks fdlh Hkh
izdkj ls fy[kk tk ldrk gSµ

A,  B, C,  D, E.....
a, b, c, d, e......
;fn X leqPp; gS o x, X dk vo;o gS] rks bls x  X

dh rjg ls fy[ksaxsA
;fn y X dk vo;o ugha gS] rks y  X dh rjg fy[ksaxsA
fjDr ;k 'kwU; leqPp; og gksrs gSa ftudk dksbZ vo;o ugha

ik;k tkrk] vr% bUgsa xzhd v{kj 'Phi'  ls n'kkZ;k tkrk gSA
tc ge ;g n'kkZuk pkgrs gSa fd leqPp; osQ vo;o Hkh

leqPp; gSa] rks ge bu leqPp;ksa dks frjNs cM+s v{kj (Italic
Letters) ls n'kkZrs gSaµ

A = {a
1
, a

2
, a

3
, a

4
};

B = {b
1
, b

2
, b

3
, b

4
}

vr%
(i) A =  {A, B, C, ....} ;gk¡ A, B, C dk leqPp; gSA

(ii) A = {A  : B } ;gk¡ ij rFkkdfFkr leqPp; gS
o A  leqPp; gSA

leqPp;ksa osQ oqQN mnkgj.k
(1) N = {0, 1, 2, 3, 4} ;gka lHkh izkÑfrd la[;kvksa

[Natural Numbers] dk leqPp; N+ = {n  N :
n > 0} gSA ¹è;ku jgs lHkh izkÑfrd la[;kvksa dks N
ls n'kkZrs gSaº

(2) lHkh vadksa osQ lsV dks I ;k Z ls laosQfrr fd;k tkrk
gSA

(3) I ;k Z = {0, ±1, ±2, ±3, ±4 ....}
(4) izR;sd ifjes; la[;k dks èkukRed o Í.kkRed la[;kvksa

o fHkUuksa osQ lsV dks Q }kjk n'kkZ;k tkrk gSA
(5) izR;sd okLrfod ;k ifjes; vFkok vifjes; la[;k

dks R }kjk n'kkZrs gSaA
(6) lHkh feJ la[;kvksa lHkh okLrfod laLFkkvksa osQ vykok

vokLrfod la[;kvksa osQ lsV dks C }kjk laosQfrr
fd;k tkrk gSA

leqPp;ksa dh oqQN ewyHkwr fo'ks"krk,¡
leqPp;ksa dh ewyHkwr fo'ks"krk,¡ fuEufyf[kr gSaµ
(1) le:i leqPp; (Equal Sets)µX o Y nksuksa osQ

vo;o

X = {1, 2, 3, 4, 5} o
Y = {1, 2, 3, 4, 5}

vFkkZr nksuksa osQ vo;o le:i gSaA
(2) mi leqPp; (Subset)µekuk

A = {1, 2, 3};
B = {1, 2, 3, 5, 8}

tc ,d leqPp; A dk gj lnL; leqPp; B osQ vfrfjDr
dk Hkh lnL; gks] rks ml fLFkfr esa A leqPp; B dk mileqPp;
dgykrk gSA bl lacaèk dks A B }kjk n'kkZ;k tkrk gSA ;gk¡ A
leqPp; okLrfod :i esa B esa 'kkfey jgrk gSA blh otg ls
A dks B dk mi&leqPp; dgk tkrk gSA leqPp; (a, b, c) osQ
leqPp; (a), (b), (a, b), (b, c), (c, a) ;s lHkh mi&leqPp;
gksrs gSaA

mi&leqPp; osQ xq.kµmi&leqPp;ksa esa fuEufyf[kr xq.k
ik, tkrs gSaµ

(1) 'kwU; leqPp; gj ,d leqPp; dk mi&leqPp; gksrk
gSA

(2) izR;sd leqPp; dk viuk mi&leqPp; gksrk gSA ;fn
A B o B C gS] rks A C gksxkA

mi&leqPp;ksa dh èkkj.kk dk xzkiQh; :i fuEufyf[kr gSA
bu js[kkfp=kksa dks oSu js[kkfp=k (Venn Digrams) dgk tkrk gSA

A

B

mi;qZDr vkÑfr esa B iwjh rjg ls A osQ vanj gS vr%
B A

A

B

bl vkÑfr esa A vkSj B esa (A B = ) oqQN Hkh ugha gS
vr% A B vkSj B A

A

B
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leqPp;] lacaèk rFkk iQyu 

bl js[kkfp=k esa B dk oqQN Hkkx A esa gS] ijarq B dk lkjk
Hkkx A eas ugha gS vr% B A

(3) mi;qDr mileqPp; (Proper Subset)µekuk fd
A = {1, 2, 3};
B = {1, 2, 3, 5}

vr% A, B dk mi;qDr mileqPp; gS rFkk bls bl izdkj
ls fy[k ldrs gSa A B, ijarq è;ku ls ns[kus ij irk pyrk gS
fd A B, D;ksafd ;gk¡ ,d vo;o b B ekStwn gSA vr%
b A  gS] D;kasfd leqPp; B esa 5 ,d ,slk vo;o gS] tks A esa
ekStwn ugha gSA vr% ;gk¡ A, B dk mi;qDr mileqPp; gSA

(4) fjDr leqPp; (The Empty Set)µftl leqPp;
esa dksbZ vo;o ugha gksrk] mls fjDr leqPp; dgrs gSaA bls 
osQ }kjk n'kkZ;k tkrk gSA

= {x  A : x  A}A}
;gk¡ ij A leqPp; gS] o ge fy[krs gSa

= { }
;gk¡ ij {0} osQ vo;o dks 'kwU; ekuk tkrk gSA
(5) leqPp; dk ?kkr leqPp; (Power Set of a

Set)µekuk fd leqPp; X gS rFkk X = {1, 2, 3} o X
1
 = {1,

2}; X
2
 ={1, 3}; X

3
 = {2, 3} gS] rks X dk ?kkr leqPp; izkIr

djus osQ fy, X = {(1, 2); (1, 3); (2, 3)} dh O;k[;k dh
tk,xhA ekuk X ,d leqPp; gS rFkk X osQ leLr mi&
leqPp;ksa dk leqPp; X dk ?kkr leqPp; dgykrk gS] bls
P(X) }kjk n'kkZ;k tkrk gSA vFkkZr P(X) dks tc n'kkZ;k tkrk gS]
rks

P(X) = (A : A X)
;gk¡ ij oqQN roZQ okD;ksa osQ vkèkkj ij fd
(1) A = B osQoy rHkh gksxk] tc A B o B A  gSA
(2) A A o A
(3) A  P(A) o  P(A),
(4) P( ) = ( ) . P( ) fjDr ugha gS] blesa  ,d vo;o

gSA
;gk¡ bls ge ,d mnkgj.k }kjk Li"V djsaxsµ

mnkgj.k
ekuk A = {1, 3, 5, 7, 9, 11}

(i) A
0
 = {1, 3, 5, 7, 9, 11}

(ii) A
21

 = {1, 3}, A
22

 = {1, 5},   A
23

 = {1, 7},
A

24
 = {1, 9}, A

25
 = {1, 11}, A

26
 = {3, 5},

A
27

 = {3, 7}, A
28

 = {3, 9},   A
29

 = {3, 11},
A

30
 = {7, 9}, A

31
 = {7, 11}

;fn mi;qZDr mi&leqPp;ksa dh fxurh djsa] rks oqQy la[;k
32 vkrh gSA ;gk¡ ij leqPp; N osQ vo;o gSa] vr% 2N

mi&leqPp;ksa dk ;ksx fd;k tk ldrk gSA
leqPp;ksa ij lafØ;k,¡

;gk¡ ekuk fd K leqPp;ksa dk leqPp; gS] o lHkh leqPp;
A, B, C, D..... tks fd buesa ik, tkrs gSa] muesa ge K dks
ewyHkwr ;k lkoZtfud leqPp; (Basis Set or Universal Set)
ekurs gSaA

leqPp;ksa dk la?k (Union of Sets)
leqPp;ksa osQ la?k dks U ls fu:fir fd;k tkrk gSA ;g K

dk la?k dgykrk gSA
(1) ekuk leqPp; A o B dk la?k AOB gS] rks ;gk¡ x

A ;k x B osQ }kjk ifjHkkf"kr fd;k tk,xkA vFkkZr nks leqPp;ksa
A o B dk lfEeyu og leqPp; dgykrs gSa] ftuesa A vFkok
B osQ vo;o ik, tkrs gSaA

leqPp;ksa osQ leqPp; A osQ lfEeyu dks vusd izdkj ls
n'kkZ;k tkrk gSA tSlsµ

UA = {x  K :  AA A  x A}
x, A vFkkZr~ ,d vo;o gSA

 dk rkRi;Z gS fd ^ogk¡ fo|eku gSA*
mnkgj.k

A = {1, 2, 3, 4, 5}
B = {5, 7, 9, 11, 13}

AOB = {1, 2, 3, 4, 5, 7, 9, 11, 13}
;gk¡ ij 5 ,d ,slk vo;o gS] tks A o B nksuksa esa la;qDr

leqPp; osQ :i esa vk,xkA vr% bls nks ckj fu:fir ugha fd;k
tk,xkA

lewgksa dk izfrPNsnu (Intersection of Sets)µlewgksa
osQ izfrPNsnu dks mYVs  }kjk fu:fir fd;k tkrk gSA

(1) leqPp; A o B osQ izfrPNsnu dks fuEufyf[kr izdkj
ls ifjHkkf"kr fd;k tk ldrk gSµ

A B = {x  H : x  A A o x  B}
;gk¡ nks leqPp;ksa dk lfEeyu leqPp;ksa osQ loZfu"B vo;oksa

osQ fo"k; esa crkrk gSA
(2) leqPp; A  dk izfrPNsnu

 A = {x  K :  A A  A A x  A}
osQ }kjk ifjHkkf"kr gksrk gSA

(3) ;gk¡ ij  fpg~u dk rkRi;Z gS_ ^lcosQ fy,*
mnkgj.k

A = {1, 3, 5, 7, 9, 11, 13}
B = {2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,

13, 14}
blesa loZfu"B vo;o 3, 5, 7, 9, 11 o 13 gSaA
vr% AOB = {3, 5, 7, 9, 11, 13}

vc ;fn ,d ,slk mnkgj.k ysa] ftlesa dksbZ la[;k loZfu"B
ugha gS_ tSls

A = {1, 2, 3, 4, 5, 6}
B = {7, 8, 9, 10, 11, 12}

rks ;gk¡ ij fpÉ  dk iz;ksx fd;k tkrk gSA ;g fjDr leqPp;
dgykrk gSA

= { }
AOB =

vla;qDr leqPp; (Disjoint Sets)µA rFkk B nksuksa
vla;qDr leqPp;ksa dh Js.kh esa vkrs gSaA vxj A  B =  gksxk]
rks dksbZ Hkh vo;o loZfu"B ugha dgykrkA
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vFkZ'kkL=k esa izkFkfed xf.krh; fofèk;k¡

leqPp; dk iwjd (Complement of a Set)µekuk fd
A o B nks leqPp; gSaA B esa A dk iwjd (Complement)
leqPp; {x  B : x  A} gksrk gS_ ftls B ~ A A ls izdV fd;k
tkrk gSA

blh rjg A ~ B = {x  A : x  B}
;fn B le"Vh; leqPp; U gks] rks B ~ A, U ~ A gksrk gSA

bl leqPp; dks leqPp; A dk iwjd dgrs gSa o bls A ls izdV
fd;k tkrk gSA

A

B

vFkkZr fp=k esa tks Hkkx Nk;knkj ugha gS_ leqPp; B ~ A (;k A',
D;ksafd ;gk¡ B = U) dks izdV djrk gSA vr% fp=k ls irk
pyrk gS fd ;fn x  A  gS] rks x  AA

leqPp;ksa dk varj (Difference of Sets)µleqPp;ksa osQ
varj dks /or & }kjk n'kkZ;k tkrk gSA

leqPp;ksa osQ varjksa dks nks izdkj ls n'kkZ;k tk ldrk gSµ
A/B : ={x  K : x  A and x  B : ;gk¡ / dk rkRi;Z

^fHkUu :i esa ifjHkkf"kr* djus ls gSA
K/B dks B dk iwjd ekuk tkrk gS o BC }kjk n'kkZ;k tkrk

gS vFkkZr
BC = {x  K : x  B}

Øe fofues;rk] lgpkfjrk] cUVukRedrk
(Commutativity, Associativity and Distributivity)

(1) lfEeyu o izfrPNsnu Øe fofues;rk o lgpkfjrk
lafØ;k,¡ gSaµ

(i) A  B = B  A, (A  B)  C = AA (B  C)
(ii) A  B = B  A, (A  B) C = AA (B  C)
lfEeyu] izfrPNsnu osQ lkis{k cUVukRedrk gS o izfrPNsnu]

lfEeyu osQ lkis{k cUVukRed gksrk gSµ
(i) A (B C) = (A B) (A C)

(ii) A (B C) = (A B) (A C)
Ms ekWxsZu osQ fu;e (De Morgan’s Laws)

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

(ii) C/( A) = (C/A : AA A),  C/( A)
= (C/A : AA A)

Øfer ;qXe o leqPp;ksa dk dkrhZ; xq.ku
Øfer ;qXe (Ordered pairs)

ge nks fn, x, leqPp;ksa esa ls ,d jkspd leqPp; izkIr
dj ldrs gSaµmudk dkrhZ; xq.kuiQy Úkalhlh nk'kZfud rFkk
xf.krK jsus nsdkrZ osQ uke ij j[kk x;k FkkA bUgksaus gh dkrhZ;
funsZ'k rU=k dk Hkh vkfo"dkj fd;k FkkA

leqPp;ksa A o B dk dkrhZ; xq.kuiQy A×B lHkh laHko
Øfer ;qXeksa (a, b) dk leqPp; gksrk gSA tgk¡ ij

a  A, b  B.

vFkkZr A×B = {(a, b)/a  A  vkSj b  B}
tSls] ;fn A = (1, 2, 3), B = (4, 6), rks
A×B = {(1, 4), (1, 6), (2, 4), (2, 6), (3, 4), (3, 6)}

o     B×A = {(4, 1), (4, 2), (4, 3), (6, 1), (6, 2), (6, 3)}
vr% ge ns[krs gSa fd (1, 4)  A×B, ijarq
(1, 4)  B×A  vr% A×B B×A
bls ge ,d vkSj mnkgj.k }kjk ns[ksaxsµ
ekuk fd ,d d{kk esa oqQN Nk=k gS o X = {X

1
, X

2
, X

3

.... X
N
} d{kk osQ Nk=kksa dh vk;q gS rFkk Y = (Y

1
, Y

2
, Y

3
....

Y
N
} d{kk osQ Nk=kksa dk Hkkj gSA vr% ;gk¡ ij (X

1
, Y

2
) d{kk esa

Nk=kksa osQ xq.kk] vk;q o Hkkj dk ;qXe iznku djrk gSA bl lw=k.k
dks le>kus osQ fy, X

1
 o Y

1
 dks lajpukRed eku esa foHkDr

fd;k tk,xkA ;gk¡ ij X fcUnq ij vk;q rFkk Y fcUnq ij Hkkj
n'kkZ;k tk,xkA

ekuk fd X
1

= 10 o"kZ
Y

1
= 45 fdyksxzke Hkkj gSA

vr% vk;q o Hkkj osQ Øfer ;qXe bl izdkj gSaµ

0

20
25
30
35
40
45
50
55

5 10 15 20 25 30

(5, 20)

(10, 45)
 (20, 50)

 (30, 55)

X

Y

fn, x, fp=k esa ;g ckr è;ku j[kus ;ksX; gS fd ;fn ;gk¡
Øe cny fn;k x;k vFkkZr (45, 10) fy[k nsaxs] rks Nk=kksa dh
vk;q 45 o Hkkj 10 fdxzk- gks tk,xk] vr% ;gk¡ (10, 45) gh
fy[kk tk,xkA ;gk¡ fp=kkuqlkj eku ysa fd X o Y dksbZ nks oLrq,¡
gSa o Øfer ;qXe [Ordered Pair]. (x, y) dks (x, y) = {x},
{x, y}} }kjk gh ifjHkkf"kr fd;k tk;sxkA ;gk¡ ij ge x o y dks
Øfer ;qXe (x, y) dks igyk] nwljk o rhljk ?kVd ekurs gSaA tc
x = y gS] rks gekjs ikl (x, x) = {{×}} Hkh gksxkA
leqPp;ksa dk dkrhZ; xq.ku (Cartesian Product of Sets)

nks leqPp;ksa A, B ij muosQ vo;oksa osQ lkFk fopkj djus
ij leqPp; A o B osQ vo;o ifjo£rr Øe osQ vuqlkj
vyx&vyx gksaxsA

;gk¡ lHkh Øfer ;qXeksa {a, b} dk leqPp; K gS] tgk¡
a  A  o b  B dks A  o B dk dkrhZ; xq.ku dgk tkrk gSA ;gk¡
ge dkrhZ; xq.ku dks bl izdkj ls fy[ksaxsµ

A×B = {(a, b) | a  A  o b  B}
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