
6'<1~ <y§QI '<l9° 6'<J~Q <y6QIQ 
(SET OPERATIONS AND APPLICATION OF SET) 

1.1 ~~'jY'l~QI (Introduction): 

Q0 <t>I <t>IGIQ16Q 'Ol~G<t>ll~6Q 'O'YlQ «J,ij QQeJ_QI 6Q£1, G~Q ~~I 62QW Q~41G ~Yliifi' 

'Ol~G&ll ~~ Q41~Q (Georg Cantor, (1845 - 1918) I '1_!tl4 Q~6ifi' ~2Yll6ifi' 6£1'CJQ §~Q 
(3 ?i>6'9~ 621Qell§, 6Q~ G'~ (Set Theory) Qifi'I 'Ol~X)l<t>ll~Q QQ~ QQl'Ol £Jell: ~41?10, 

Q1~'0l~G, ~ <t>tl~ (Calculus) QG4100 C'.J~I ~ 6QWQ 621Qell'<l I 6Q£1, ~ 'Ol~~ 

Q~ (3 'iOO QQQl6Q, . ~~ 'Oll~W ~ QQ9 (3 QIQQ19 QIQ6Q QG'&J.~61 QQQl6Q YJ.~4 

l!?iQI ~261 OO'CJIQ~ I if.l_Q 6~6116Q 26YlY116ifi' 6Q£1, (3 '<l21Q Q'CJIQl!fi', 6Q~Q Q~g 'CJ~O, 

QQ1Yl 6Q~ (3 C'.JQ1Yl 6Q£1" ~ifi'4 6Q£1" Q'CJ6Q£1, QFl.~Q '1_'i)\gl 'CJIQQI Q2 6Q~ g~I 

( Q0 6£11'0l, 6W (3 C'.JOO) QFl.~Q mo oo~ 1 '<leJ.Q2 6Q~~ Yl~6Q eJQI Q0 'CJQ Gell 

6Q£1, ~~ CJIQ611 Q~ OOQI 'CJIQ 6Q~ (Venn-diagram) Q W004WI Yl~ Q'CJQ~CJ_ 
OOll' I '<12 C'.J~IQ6Q 6Q2 g~QI Gell C'.Jifi'4 §~ '[Gin' g~QI QF1.@6Q C'.Jl6Ql'O'ifi'I QQl~Q I 

< < 
1.2 q_9~10Q ~~416Ql9~1 : 

6«1£1, QF1.~6Q 26Y1Yl16ifi' C'.J~Yl 6~6116Q 'CJ~eJ_QI Gel4~~~ «JY11g4 ~6'() qgs C'.Jl6QIWI 

gel6Yl QQQI I 

(i) 6Q~ (3 '<l~IQ ~£11QI~ (Set and its elements) : 

6Q~, (3 6«1~, Q Q'CJIOl!fi' '<l 5[Q~Q Q0 11lll g12' I Yll~ C'.JIYl~ '<JQ 6Q£1, S (3 '<JQ Qrt_ 

(£1121~ C'.Jl6Yl x 6Q~ '1_'0'1QQI) ~W'Ol6Q ~16Yl QQ 'CJIQQI Q9G 6£1, x e S. C'.JeJ1~ x, 

s 6Q~,Q '<IQ Q'()IQg QFl.I x ~ s C'.JeJi~ x, 6Q£1, s Q Q'CJIQlg ~621 

I I I 



I 

6'<1~£ QQl<til QQQI GIQ 2Q£i Q611Q1 Q4Q~g 621Qe.Jl'<l I 6«1~~Q 62QI- g1@QI QG!IQ1 

(Tabular· or Roster Method) -<JQ0 ~ ( 6'<1~, QO'fi'QIQ1) QGllQ1 (Set-builder method) I 

g1@Q1 Q611'in'16Q fil~l'in'Qlfl''fi'1 ~Rl6Q Qt:llQl'fi'~~fil 6Q~l£ll'<l I 6£18QG 

S = { I , 2, 3, 4, 5}, N = { ! , 2, 3, 4, 5, 6 ... . } Qg41Q I 

~~ 8~96Q '<12 2Q£i 6'<1~£ Qt:llQl'fi'Yll'fi'~ Ql~IQGI ~~fil QQQQ 6Q~l£11-<J I 6£18QQ 

S = {x I x, '<IQ Q6l'fi' Q0 'ci141 (3 I ~ x ~ 5}, N = {x I x, '<IQ Q6l'fi' '<1°~41 } 

(ii) <Cl<C!Wl (3 ~<CIW1 ()<CJ~ (Finite and Infinite sets): 

£1Q 6Ql61~ 6'<1~Q Qt:llQl'fi'~~fil 6Ql£i 6Ql£i QQ Q~6Q QG!'fi' g~QIQ 8QQY11{j 

£16~ 696Q '<1°'ci141 6'<1~,£i '<IQ <Cl<C!Wl 6<Cl~ <'.16~ I <'.l'fi'4 8la6Q '<12 QGfg g~QIQ 8QQY11{j 

'fr £J~fJ.6Q Q~ 6'<1~, £i '<IQ ~<C!Wl 6<Cl~ <'.16~ I 

'<IQ '<1'<11Y1 6'<1~, A Q QGl<t;il'fi'Yll'fi'~Q '<1°~41~ IAI ~IQI Qfl.I n(A) (Cardinality of 

A) ~IQI q_91£11Qe.Jl-<J I 

(iii) ~~4 6<Cl~ (Empty or Null Set) : XJQ 6~~Q 6Q~ QOl~I~ 92m 6G'69 

6Q~ 6<Cl~S? ~~4 6Q~ S?21Xll'<l I ~g4 6'<1~£ <j> QI { } ~IQI q_~9 QQl£11'-(] I 

(iv) Q06Q~ (Subset) : A (3 B 6Q~ ~a Y1~6Q XJQ A 6Q~Q ~6G'4Q QOI~~ 

B 6Q~Q QOl~I~ 621QeJl'<l, 6G'69 A S? B 6Q~Q Q£J6<Cl~ S?21Xll'<l I '-(]21~ Ac B 

QI B ~A Gl6Q QQl<til QQl£1M I Ac B W~J 62Q~ : x E A => x E B 

Y16~ : - (a) <!> c A (~'fi'YGQ~, 6£1 6Ql61~ 6'<1~,Q Q86'<1~) 

(b) A c A (6£1 6Ql61~ 6'<1~, 91' ~9Q Q86«1~) 

(v) 2Q~ 6Q~Q QYll~G'I (Equality of two sets) : A (3 B 6<Cl~ 'C{Q6Q Ac B 

(3 B c A 626Q, A (3 B 6Q~'C{Q QYll~ ~e.Jfo A= B 

Y16gQ~ 6£1, {1,2,3,4} (3 {4,2,1,3} 6'<1~, ~Q '-(]Q (3 ~QQ (3 {1 ,1,2,3,4} (3 {l,2,3,4} 

6'<1~,~Q YlcU '<JQ (3 ~QQ I <'.le.Ji~ QQ_IQQ~~QQ ~Y16Q 8QQ~g Q6Q QFl.I '<IQ QGIQlg\f 

<'.ICJ_Q e.JQ 6Q<tj!_6Q ~gg 6«1~, qij ~'(] 'fr12 I 

1.3 ~41£1Q 6<(]~ (Universal set) : 

<'.116Y1 6Ql61~ '<IQ W6Ql9gl QQl6Q6Q QQQ 6«1~, (3 QQQ Qt:llQlg Qg41Q «12 «J0¥.1~6Q 

w{je.JIQ I QQl2Q61 t;J~8- Y16'fi'QQ WY1Q <'.116Ql9'fi'I Q~g tJ_@Q Yilg~ 6gQ QQl£11Q~ I 

'<ll?J.6Q Q19Q~x;> (3 Q6QIQ, 9410~ (3 Q6QIQ, QQQ Q~g, Q~g 6'<11rng, ~6Ql610~ 

8Q9Q QxtYIQ <'.!~ I (3§~1 Gl~l6Q Q<tj!_g «1Y1@ Q~g tJ_@Q Yllg~ 6«1~JS), Q 0 Ql91 Gl~l6Q 

Q<tj!_9 «JY1@ Q~Xi tJ_@Q Y11g~ 6«1~, (T) gW£11Q I 

(2) 



~2 C'Jl6Ql~g1~ ~@ QQ C'J16'Yl ~Q 6{(]9, QVXi'I QQQI (3 ~21~ E 6Q'Q1 q_~IQQI 6£KJQQ 6£J 

6Gl61~ £1~0 q@Q, E Q ~Q QGIQlg 62Q I '<l016Q QQ'iii' Q19Q~O EE (3 Sc E, Tc E Q041Q 

62Q I '<lGQ 6Q9, E ~ Q41GQ 6Q9, ~21fJl'<l I Q41GQ 6Q9, E Q Q0 &lll ?i>~6Q Q~IQQI I . 

Q 0 Slll : ~l~Q ~16Ql~~IQ GQQQ ~~6Q ~6G'4Q 6((]~ f(']~ '<]Q ~Q~ 6((]~ 

'E' Q QG6Q~ ~ftl 6fC16~QQ Q'if_ '<lQ ~Q~ 6Q~ E Q QGl'ti'I~ i''<l 6G'6Q, 6Q2 

6Q~£ Q41GQ 6((]~ (Universal Set) £21fC11'<l I 

~~Q'l : '-0016Q Q6\ii).~ 6£JIQ4 6£J , QICJIQ6108 Q41GQ 6Q9, E ~ 6G~ §g6Q ~1£W 

§g ~IQI (3 '-021Q QG6Q~,'Yllg~ ~JIQ~ §g ~IQI Qcgii£JM I E 

Qtti'l2QQ- 1 : 'Y16~QQ N = Q6lg Q0~41'Yll~(;i;' 6Q~, 

N* QI w = {(] 0 gQIQ9 ~IQIQQ Q0~41 6Q9, 

Z = q_qj Q0~41 6Q9, (3 S = { ~ I n E N}, n:Fl 
• (§g I. I) 

'<l016Q ~16'Yl GQ6'YIQ Q0~41 6«19, (Q) S? Q41GQ 6«1~, E GIQ6Q 6~Q GIQQI I 

QIQ61 Q Q t5lG6QI~ 6Q9,'0J.~9 6£1@~ 6Q@'<l QG6Q~, ~~§ I 

1.4 6Q~ g~QI (Set Operations) : 

2Q~ 6«1~, A (3 B S? 6~Q §??6£11~ g~rn fleJI : ((]0 6fC11Q (Union), .6il'tti' 

(Intersection) (3 ~~Q (Difference) Q~eJI'(] I '(]'Yli6~ g69%Q 6Ql~'<l 6£11~'(] 6~G' ~~QI 

(binary operation) I 

~6~Q~ : 6{(]~,'Y11g~ rn.J6£i '(]'Yll~~ 6~Q 6£JQ Q1~£1~9£i q& 9121S? 2QC'JI~ 

Q19Q~9 (Boolean Algebra) fil21fJl'<l I g~419 Q0 6Q'iii' £1~91\l! (3 9~.gil~Q~ George Boole 

(1815 -1866) (;i;"Q '(]2 6lagS? Q6.gi~ ~QQI~ <'.!QI~ '(]2 Q19Q~9 911Ql' ~l'Y16Q g1~9 I 

(i) ((] 0 6fC11Q (Union) : 

Q 0 Slll : A (3 B 6'<1~ ~Q6Q 2J.QI '<I~~ QGl'ti'I~ 'OJ.~~ 6~Q QOG' 6'<1~£ A 

(3 B Q Q0 6fC11Q ~~lfC11'<l '<IQ0 '<l~I A u B ~IQI '<t~G' i''<l I 
~eJi~ AuB = {xix EA QI x EB} 

6G~ §~ 1.2 6Q A (3 B 6Q~, ~QQ {(]0 6fJIQ A u B 6Q9£ Q'Yll~Q 6Q~I ~IQI 

~§9 QQl£JIQ~ I 

A u B Q 6Q~~~ : 
A 

'<l016Q x E A QI x E B Q ~cl 62t5l~ 

x QGIQI~~ A 6Q Qfl.I B 6Q Qfl.I QQQ6Q 

QWl6QI 



A = { a,b,c} (3 B ={ d, e, f, g} 626Q, 

A u B = {a, b, c} u { d, e, f, g} = {a, b, c, d, e, f, g} 

Q~li'Q«I- 3 : A = { 1,2,3,4} (3 B = {2,4,6,8} 626Q, 

Au B = {l,2,3,4} u {2,4,6,8} = {1,2,3,4,6,8} 

A (3 B 6'<1~, ~Q6Q l!!_QI '<lfl~ Q(l!QI~~ 6~Q A u B 6'<1~, £109 62QI I 

Q~l~«I- 4 : A = {p,q,r} (3 B = {p,q,r,s} 626Q, 

A u B = {p,q,r} u {p,q,r,s} = {p,q,r,s} 62Q I 

~06stJIQ ~R~1Q 6"'6616QI~ Giel~ : 

l. Ac B 626Q, Au B = B 6291 Q_~Q. B c A 626Q~ Au B =A 629 I 

2. 6fJ 6QIGJQ 6'<1~, A '<12X>' AQ «J0 6fJIQ A ~6~ I ~eJi~ A u A = A 

3. ~~y 6'<1~, <I> 6Q 6QIG1Q Qt:llQI~ ~ eJ_Ql2 6fJ 6QIGJQ 6'<1'01, A '<129 '<121Q '<1°6fJIQ 

A ~6'011 ~eJ1~ Au<!>= A 

4. A u B 6((1'01,~ A (3 B 6'<1~, ~QQ '<lYl~ QtJIQl~Yll~~ 6~Q £109 I 6x;>6J._ A Q 

'<lYl~ QtJIQI~ A u B 6Q Q~6Q; X>'eJI B Q '<lYl~ Qt:llQI~ A u B 6Q Q26Q I eieJI~ 
A c A u B, B c A u B 

~06stJIQQ ~QYI : 

• '<1°6fJIQ SY1Q§Y1Q1 ~eJ1~ A (3 B Q '<l0 6fJl£1, B (3 A Q '<l0 6fJIQ '<!QI 6'<1~, 

~6~ I «J.001° A u B = B u A 

e ((] 06fJIQ g~QI~ '<l26fJIQ1 eiei1~ A, B, C 6fJ6QlGJQ 6'<l'01, 621QeJ_6Q 

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

QQI~~- 5: 

A:= {1,2,3}, B = {3,4,5,6} (3 C = {6,7,8} 626Q S =(Au B) u C 

(3 T = A u ( B u C) 6'<l~ ~~Q §4Q QQ 001~ 6fJ, S = T 

~Yll~I~: Au B ={I, 2, 3} u {3, 4, 5, 6} = {1, 2, 3, 4, 5, 6} 

:. S =(Au B) u C = {l, 2, 3, 4, 5, 6} u {6, 7, 8} 

= { 1, 2, 3, 4, 5, 6, 7, 8} 

B u C = {3, 4, 5, 6} u {6, 7, 8} = {3, 4, 5, 6, 7, 8} 

:. T = A u (B u C) = { 1, 2, 3} u { 3, 4, 5, 6, 7, 8} 

= { 1, 2, 3, 4, 5, 6, 7, 8} 

:. S = T QA.I (A u B) u C = A u (B u C) 

(4) 
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(ii) 6~Q (lntersecti9n) : 

Q 0 g1 : A (3 B 6~~ ~Q6Q eJ.91 Q£llQl~Yll~~ YI~~ 6fCl~ Q£llQl~~~Q QQQ 

A C3 B Q Q£llQI~ 6i?IQeJ_69 6~~Yll~~ 6~Q QOG' 6~~i A (3 B Q 6~Q ii?lfCll'<l I 

A C3 BQ 6~Q A n B «l 06Q9 'i'IQI '<l.~Xi' ~'<l I ~e.Ji~ An B = {x I x E A (3 x E B} 

-<JOl6Q x e A (3 x e B Q ~cl 62Q~ x, A (3 BQ «JICJIQGi QtJIQl'n' 1 ~mi~ x, 

A (3 B QQQ 6«1~,Q QtJIQl'n' I 

A B 

A n B (Q~ 1.3) 

A n B ~ 6Q~~~6Q «!Yll~Q 6Q~l~.g 'i'IQI '<l.~1£11Q~ I 

ru~ A (3 B 6~~ Yl~6Q 6QIQ~ ~1~100 Q£11QI~ (Common Elements)~ 2.Jl'<I, 

6G"69 A C3 B 6~~i ~Q6~ 6~~ (Disjoint set) ~lfCll'<l I ~2.JT~ A n B = <1> 

QQli?QQ- 6 : A= {l, 2, 3} (3 B = {l,3,5} 626Q, An B = {1,3} 

QQli?QQ- 7 : A = { a,b,c} (3 B = { a,b,c,d,e} 626Q, 

A n B = { a,b,c} n { a,b,c,d,e} = { a,b,c} 

QQli?QQ- 8 : A = {p, q} (3 B = {r, s, t} 626Q; 

A n B = {p, q} n {r,s,t} = <j> ~e.Ji~ A (3 B 6Q~,'i'Q ~616~Q1 

6~Q ~a~m 6Q6G'6QI~ 6\2.J'I : 

(l) fJQ A c B !''<I 66'69, A n B = A '<JQ0 B c A 6i?6Q A n B = B 

(2) 6fJ6Ql61Q 6Q~, A (3 6«12 6Q~,Q 6~Q A ~6~ I ~e.Ji~ A n A = A 

(3) ~'n'4 6«1~, <i> 6Q 6Ql61Q QtJIQl'n' 'ti' eJ_Ql2 6fJ6Ql61Q 6«1~, A «129 '<l21Q 61i'Q 

<i> 62Q I ~e.Ji~ A n <j> = <i> 

(4) A n B Q QYl~ QtJIQl'n' A (3 B g69%i' 6Q~,Q «llCJIQGl QtJIQl'n' 621QeJ_Ql2 

AnBcA(3AnBcB 

6~QQ ~QYI : 

e 61i'Q g~QI ~Y1Q'n'Y1Q1 I ~e.Ji~ A n B = B n A 

e 6~Q g~QI Q26fJIQ1 ~e.Ji~ A , B , C 6fJ6Ql61Q 6«1~, 696Q 

(A n B) n C = A n (B n C) 
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QQl2Q~- 9 : A = {a, b, c} B = {b, c, d, e} (3 C = {a, b, c, d} 626Q 

QctiiiC'.I 6£1 , (A n B) n C = A n (B n C) 

'<l~l~I~ : A n B = {a, b, c} n {b, c, d, e} = {b, c} 

:. (A n B) n C = {b, c} n {a, b, c, d} = {b, c} .. .. . (i) 

q_g~ B n C = { b, c, d, e} n {a, b, c, d} = { b, c} 

: . An (B n C) = {a, b, c} n {b, c} =: {b, c } 

(i) (3 (ii) ~ (A n B) n C = A n (B n C) 

Q~~ ~QYI (Distributive law) : 

06gQQ A , B (3 C 9§6Q@ 6Q~_I -696Q 

(a) A u (B n C) = (A u B ) n (A u C) 

C'.121i~ Q0 6£JIQ 6~Q g~QI~ Q~g Q6Q '<JQ0 

(b) A n (B u C) = (A n B ) u (A n C) 

C'.1211~ 6~Q Q0 6!(]1Q g~QI~ Q~g Q6Q I 

.. .. . (ii) 

(g01~Q) 

Q0~~1rng~ 6~~6Q <qJ_sig (x) 6£11Q (+) ~ Q~g G6Q C'.1211~ x(y+z) = xy + xz; 

01~ 6£11Q <qJ_Slg~ Q~g Q6Q g12; QIQSl x + (yz) :t. (x +y )(x + z) I §~ 6Q~, 9~6Q 

«J 0 6£11Q (3 6~Q g~Ql~Q t:JQVJQ~ Q~g QQ211'§ I 

Q<i'l2Q~- 10 : A = {I , 2, 3, 4} B = {3, 4, 5, 6} (3 C = {I , 3, 5} 626Q 

«J 0 6£11Q (3 6~Q g~QI .6~g6Q Q~~ §Q0~QQ «19%11 8Q1~1 QQ I 

'<l~l~I~: Au (B n C) = {l , 2, 3, 4} u ({3 , 4, 5, 6} n {l , 3, 5}) 

= {l , 2, 3, 4} u {3,5} = {l, 2, 3, 4, 5}; 

(A u B) n (A u C) =( { I, 2, 3, 4} u {3, 4, 5, 6}) n ( { 1, 2, 3, 4} u { 1, 3, 5}) 

= {1 , 2, 3, 4, 5, 6} n {1, 2, 3_, 4, 5} 

= _{l, 2, _3, 4, 5} 

:. A u (B n C) = (A u B) n (A u C) .. ... ... (i) ( g01~Q) 

C'Jcil~ Q0 6£11Q 6~Q ~~QI§! Q~<n' Q6Q I 

6«12~£1 A n (B u C) = ( 1,2,3,4) n ({3,4,5,6} u { 1,3,5}) 

= _{1,2,3,4 } n {l ,3,4,5,6} = { l ,3,4 }; 

16) 



(An B) u (An C) = ({ 1,2,3, 4} n {3, 4, 5, 6}) u ({ 1,2,3,4 } n { 1,3,5}) 

= {3, 4} u { l , 3}={ 1, 3, 4} 

:. A n (B u C) = (A n B) u (A n C) ...... .. (ii) ( gY11~9) 

C'.l ei i~ EllrQ C(] 06~1g g~rnjf Q~g QE>Q 1 

(iii) ~~Q (Difference) : 

«l 0 SI : ~~ A (3 B ~Q~ 6~~' 6g6Q A 6~~Q 6~~ QOl~l~~~Q B 6Q 

~12~ 6~01~~ 6~Q g()g 6~~~ A C'.J~Q 8 (A difference B) ~~l~l'<I '{)Q
0 A W~Q 

B ~ A - B ~IQI q_§9 QQl~I'{] I C'.leJi~ A - B = {x Ix E A (3 x e B} 

B 6C(]£',6Q El~Q grnQ1g~~Q A 6Q g12f§, 6C(]Yl!g~ GgQ B C'.J~Q A 6C(]~ £i Q09 I 

C'.JeJ i~ B - A = {x Ix E B (3 x e A} 

~~ ~g6Q QQ~ 8Q~Q6Q A - B 6C(]£'~ 6~~ ~g ~IQI g<;;1'6ig QQl~IQ~ I ~g6Q 

6Q~ l'iM~rng1;1 QIQI ~§9 6C(]£'£i A - B 
4 ~ ' 

A B 

•o A - B A - B 
(i) A (3 B 8QQQ 6lrQ1 6'<1~ ii) A (3 B XJQQQ C'.1616lrQ1 6'<1£', A - B = A 

(iii) B c A 

~~12QG1- 11 : 

(~g 1.4) 

(iv) A c B, A - B = <t> 

(A - B 6'<1£',£i ~g%'<1£', ) 

A = f I, 2, 3, 4} (3 B = {3, 4, 5, 6} 626Q, '{]016Q, 

A - B={ l ,2,3,4} - {3,4,5,6} = {l, 2} '{]Q"B-A = {3,4,5,6}- { 1,2,3, 4} = {5, 6} 

6~~ ~~Q ~~~la 6{iil6g{iil gei~ : 

I. 6Ql61~ '{]Q 6'<1£1, A GIQ A - A = <!> 

2. ~g 1.4 <OJ. '<121 'i~~6~ A - B c A C3 B - A c B 
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!(]~ A (3 B 6!(]6Ql61Q 21iil~ 6'<1~ 6~6Q 

(A - B) (') (B - A) = <!>, 

(A - B) (') (A (') 8) = <!> -<JQ0 

(B - A) (') (A (') B) = <!> 

A B 

(~~ 1.5) 

~ei1~ A - B, B - A (3 A (') B E>'Cl~~a £JQ~Q ~Q6i'~1 I (~~ 1.5 600) 

~~ ~~ 1.5 ~ -<121 ~VJ~ 6fl, 

A - . B = A - (A (') B), B - A = B - (A (') B) 

'g~9'1 : 6'<1£', W'j}Q ~~Q@ ~Y1~§nm ~6QI ~eir~ A - B * B - A 

QIQ61 A = { 1, 2} (3 B = { 2,3} 626Q A - B = { 1 } (3 B - A = { 3} 

'<IQ0 6'<1~ Wj}Q ~~QI~ '<l26fllQ1 ~62° I A - (B - C) * (A - B) - C 

Q'ti'l2Q61 ~~8, A = {1,2}, B = {2} (3 C = {2,3} 626Q, 

A-(B-C)= {1,2} (3 (A - B)-C= {1} 

2'.J~~,~~1 ".' 1 (a) 
1. Q1&g1~ 6~ ~~ QI~ ~g~~1g q_Q61 QQ I 

(i) a .. . {a,b,c} [E, ~. c, =] (ii) d .... {a,b,c} [E, ~. c, =] 

(iii) {a,c,b} .... {a,b,c} [E, ~. =, *] (iv) {a,a,b,c} .. . {a,b,c} [E, ~. =, *] 

(v) {a} .. {a, b, c} [ =, c , E, :::>] (vi) {a,b, c} ... {a} [=, c, E, *] 

2. A= {1 ,2,3} , B = {3,4,5 } (3 C = {5,6} 626Q §Y]Q'il!~ 6'<1£', ~~~ §~861 QQI 

(i) B u C (ii) A u B (iii) A u C (iv) B (') C (v) A(') B (vi) A r1 C 
(vii) B - C (viii) A - B (ix) A - C (x) C - B (xi) B - A (xii) C - A 

3. A= {1 ,2,3,4}, B = {4,5,6,7}, C = {6,7,8,9} 626Q §Y]Q'il!~ Q§y,1gbii"Q '<lm~I 

8Q1~1 QQ I . 

(i) A u B = B u A (ii) B (') C = C (') B 

(iii) A u (B u C) = (A u B) u C (iv) A(') (B (') C) =(A(') B) (') C 

(v) A u (B (') C) = (A u B) (') (A u C) 

(vi) A (') (B u C) = (A (') B) u (A (') C) 

(vii) A - B * B - A 

(viii) (A - B) - C * A - (B - C) 

(8) 
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4. ?,)Y,16Q «l_QG g6G%i' 6Q~,, Q~~1 ~~6Q QW£11QeJ_QI 6QQ 6Q~, Q2 Q~I~? 

(i) {x I x2 - 1 = O} [<!>, {1}, {-1}, {1,-1}, {O, 1}] 

(ii) {x Ix Q0~YI~ 6 ~6tllal ~GQ q~ £161~ Q0~YI} 

[<1>, {l, 2, 3, 4, 5}, {2, 4}, {1, 3, 5}] 

(iii) {x IX '(]Q f<N Q61g Q0~YI <3 2 < X < 4.} [<!>, (2), (4), (2,4)) 

(iv) {x Ix E N*, x ::;; 3} [{O, 1, 2}, {O, 3}, {1, 2}, {O, 1, 2, 3}] 

5. A = {a, b, d, e, p} (3 B = {b, p, a, n, m, x, y}, C = [n, x, z, s, t) 626Q 

(i) (A - B) u (A n B), 
(ii) (A u B) n (B u C) 

(iii) (A n B) u (B - C) 6Q~,~I~~ GIQQI g611~16Q 6Q~ I 

6. A = {a, b, c, d, e}, B = {a, e, i, o, u} 626Q Q-a11~ 61(], 

(i) (A - B) n (A n B) = <j>, (B - A) n (A n B) = <j>, '-QQ0 

(ii) (A - B) n (B - A) = <1> 

7. ?,)Y,lQ~G 6Q9, <q]_~QQ 6~<q' 0g ~~g QQ I 

(i) (A n B) u (A - B), (ii) (A n B) u (B - A) 
(iii) (A u B) - (A n B) 

8. '(]Q QQl2Q61 E)gQ Q-a11~ 61(]-

(A - B) u (B - A)= (Au B) - (A n B) 

( 6!ClQOl6Q A <3 B g6G~Q QQWI 6<C19) 

9. !(]Q I"= { 1,2,3,4, ..... ,n} ~'(] 6G6Q 120 - 116 '-QQ0 116 - 120 6Q9, ~QS! GIQQI g611~16Q 

6Q~I 

1.5. <aYiei<a ~~Q (Symmetric - Difference) : 

'<1°&1 : !ClQ A C3 B 6!Cl 6~~~ 2Q~ 6'<1~, 66\6Q A - B C3 B - A 6'<1~, 

~QQ ~rn~1g~1g~ 6gQ ~Ob\ 6'<l~i A C3 B Q '<l~ai'<I- tl~Q 6'<1~ i~l!Cll'<I <3 

'<121~ A ti B Q0 6QG ~IQI «l_QG QQl!(]l'-Q I ~eJ1~ A !i B = (A - B) u (B - A) 

A ti B 6Q~,~ Q~l~Q 6Q~l~~~1g~ ~IQI Q-a11£11Q~ I 

Q~ 1.6 ~ VJ~6!Cl, A . ti B = (A u B) - (A n B) 

(9) 

ca 
A B 
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~eJi~ (A u B) 6Q~Q 6£1~ Q<tJIQlg~~Q (A n B) 6Q g12i§, 6«1~1g~ 6gQ Q09 

6«1~,~ A «'lrn:N~l Wj1Q B ~21£11'-Q I 

~Ql2Q€1- 12 : A = {I, 2, 3, 4} (3 B = {3, 4, 5, 6} 6gQ A !). B 6«1~ g~fo. QQ I 

'<l~l~I~ : A - B = {I, 2} (3 B - A = { 5, 6} 

: . A!). B =(A - B) u (B - A)= {I, 2} u {5, 6} = {I, 2, 5, 6} 

9Qw '<l~l~I~: A!). B = (A u B) - (B n A) 

= ( { 1, 2, 3, 4} u {3, 4, 5, 6}) - ({ 1, 2, 3, 4} n {3. 4, 5, 6}) 

= {I , 2, 3, 4, 5, 6} - {3, 4} = {l , 2, 5, 6} (Q@Q) 

<aY'lei<a ~~Q <aa~1a 6Q6~6Q1~ ~214 

£JQ A (3 B 6£l6QlGI~ QQ~ 6«1'01 .... ' 

(i) «1Ylth'<l- W.ilQ ~§QI ~Y1Q??Y1Q1 I ~eJIQ A !). B = B !). A 

.(ii) «'IYlthQ W.ilQ ~§QI «l26m£11 I 

~eJIQ (A !). B) !). C = A !). (B !). C) ( 8Q1~1 QQ 6<tt~) 

1.6. "<IQ 6'<l~Q ~Qq_QQ 6<Cl~ (Complement of a Set) : 

<Cl 0 &11 : £lQ 'E Q~l8Q 6«19, (3 A '<1~%1 '<IQ ~86«1~ 6Xi'6Q, E 6«19,Q 6£lQ Q81<ttl~~Q 

A GC.Cm,6Q g12i§ 6<a2Y11g~ 6gQ QOX>' 6«19£ A 6«19,Q 8Qq_QQ 6«1~ ~21£ll'<I (3 

'<121 A' Q6'ii'9 ~IQI «J..99 621QeJl'<I I 

E ~eJIQ A' = E -A = {x I x E E (3 x ~ A } 

A Q 8Qq_QQ 6«19, A' ~ 9~ 1. 7 6Q 

QYll~Q 6Q~I~@ ~IQI «J._99 621Q~ I r:t:i 
(0~ 1. 7) 

~QI~€!- 13 : E = {x I x E N, x $ 10} '<JQ0 

A = { x I x E N, l < x $ 5} 6gQ A Q 9Qq_QQ 6«1~,~ §~fo QQ I 

<a~l~I~ : E = {xix E N, x $ 10} = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 

A = {x I x E N, I < x $ 5} = {2, 3, 4, 5} 

:. A Q 8Qq_QQ 6«19, =A' = E - A == {I, 6, 7, 8, 9, 10} (Q6lQ) 

110) 
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£lQq_QQ 6'<1~ '<lftRl'lQ 6Q6@6QI~ @21~ : 

l. A (3 '-Q21Q 8Qq_QQ El«l~, (A') «JQQI ~61E>U'Q1 I ~eJI~ An A'= <1> 

2. A (3 A' Q «1°El~IQ El«!~, E)2g~ Q418Q El«l~, (E) I ~eJI~ A u A' = E 

3. A E>Ql~'-Q El«!~, El2E>Q, A Q 8Qq_QQ El«!~, A' Q 8Qq_QQ El«!~, A ~El~ I 

~eil~ (A')' = A 

4. <1>' = E (~94El«l~, Q 8Qq_QQ El«!~, Q418Q El«!~ E) 

(3 E' = <1> ( Q418Q El«l~,Q 8Qq_QQ E>«l~, ~94 El«!~, <1>) 

..... <' ..... 

1.7 ~flQl<rt' ~Qfl (De Morgan's Laws) : 

Y1El9QQ E '-QQ Q418Q El«!~ (3 A B El«l~QQ '-Q21Q ~8El«l~ I 
' ' 'q \. 

(A u B)' = A' n B' ... (i) '-QQ0 (A ·n B)' = A' u B' ... (ii) 

-.q2 ??afl ~a ~YiQI~ (De Morgan) ?;\Qfl g1f1E>Q ~Q29 I (i) ~ ~IE>fl ~~E>U' El~ 
«1°El~IQ Q 8Qq_QQ El«l~" 8Qq_QQ G«l~, ~QQ GU'Q (3 (ii) ~ l'~ElU' G~ E>U'QQ 8Qq_QQ 

E>Q~" 8Qq_QQ GQ~,Y119~ Q0El~IQ I 

Yl69Q~: ~Qq_QQ ty~QI (Complementation) 62~ «1°6!(]1£1, GU'QGQ (3 GU'Q, 

'<1°GrnQE>Q 8QQ619 ~-.q I GQ9 ~2 1.8 (a) E>Q (A u B)' G«l~,~ GQG9Q Qfll~Q E>Q~I 

~tilmED Dti 
(Au BY A' B' A' n B' A' n B' 
~2 l.8(a) ~~ l.8(b) ~2 l.8(c) 

~2 l .8(b) 6Q A' (3 B' 6«1~,~Q~ gQQ Q~ (3 ~l~?iQ E>Q~I~~ ~IQI Q'511rnQ~ I 

~121 8QVJQGllQ1 GQ~I~~ ~IQI A' n B' q_~9 El21Q~, ~121 l.8(a) «12 «lf1191 

~2 l.8(c)6Q A' n B' ~ C<J9a ~IE>Q Q'511fC'JIQ81E>Q I q9Ql0 (A u B)' ;::: A' n B' 

~~~8 QIE)Q ~flQl~~Q ~9m ?;\Qfl (An B)' = A' u B' Q «19491 GQ~ ~~ 

fll~f16Q g§81Q9 QQl~IQ 816Q I 

Y112 ??aY! (ii) Yi~ ?;\QY! (i) Ql21~%Q 'YY1161 QQ 62Q I 

(A u BY ;::: A' n B' ........ (i) 

A (3 B 8QQE>Gl ~eJl~E>Yl A' (3 B' 6Q'Q!_eJ_GQ 

(A' u B')' = (A)' n (B)' = A n B (·: (A')' = A '-QQ0 (B')' = B) 
(11) ' 



QQQ £11.qjQ £1Qq_Q~ 6Q~, 6~6Q 

~ ((A' u B')'Y = (A n B)' ~ A' u B' = (A n B)' 

:. (A n B)' = A' u B' .. .. . (ii) (~:w11~g) 

QQli'Q'1- 14 : E = { 1,2,3,4,5,6,7,8,"9} 

A = { 1, 2, 3, 4, 5} ~Q0 B . = {4, 5, 6, 7} 6~Q §rn;1i~'ii ??aYI 2Q~Q Qg~g1 

g§rnw ~' 

~fll~I~ : ~016Q A u B = { 1, 2, 3, 4, 5} u {4, 5, 6, 7} = {1,2,3,4,5,6,7} 

:. (A u B)' = E - (A u B) 

= { 1,2,3,4,5,6,7,8,9} - { 1,2,3,4,5,6;7} = {8, 9} ....... (i) 

A'= E - A = {1, 2, 3, 4, 5, 6, 7, 8, 9} - {l, 2, 3, 4, 5} = {6, 7, 8, 9} 

B' = E - B = { 1, 2, 3, 4, 5, 6, 7, 8, 9} - {4, 5, 6, 7} = { 1, 2, 3, 8, 9} 

A' n B' = {61 7, 8, 9} n {1 , 2, 3, 8, 9} = {8, 9} .. . (ii) 

(i) C3 (ii) ~ (A u B)' = A' n B' 

~~£1Qt69 ~rn;1i~'ii ~gm §QY!Q «m4Gll g§£JIQ~ ~1£11Q rn§91 

~~~,~~1 - l(b) 

1. ~Q~~ g6m~ g~ £l!Q «19194 gQQYllg'ii YI~~ 6~ gQQ~ QI~ 6Q~ I 

(i) £IQ E = {1,2,3,4,5} C3 S = {2, 4} !'~ 6Gl69 S' = ....... . 

(a) {1, 3} (b) {1,4,5} (c) · {1,3,5} (d) {1,2,5} 

(ii) £IQ E = {a,b,cJd} C3 T = {a,b} 6Gl69 Tu T' = .... 

(a) E (b) {a, b} (c) {c, d} (d) <I> 

(iii) £IQ E = {a,b,c,d} C3 T = {a,b} 6969 T n T' = ... ... . 

(a) E (b) {a, b} (c) {c, d} (d) <I> 

(iv) (A u A') - (A' n A) = -­

(v) E -A' = -

(vi) (E - A) u (E - B) = -

(a) A (b) A' (c) E (d) <I> 

(a) E (b) A (c) A' (d) <I> 

(a) A u B (b) (A u B)' (c) (A n B) (d) (A n B)' 

(vii) A' n B' = -
(a) A u B (b) (A u B)' (c) (A n B) (d) (A n B)' 
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(viii) (A - B) u (B - A) = -

(a) A u B (b) A .L\ B (c) A n B (d) B 

(ix) (A - B) u (B - ·A) = -

(a) (A u B) - (A n B) (b) (AuB) - (A - B) 

(c) (A-B)-(AnB) (d) (A-B) n (B - A) 

(x) (A u A')' = - (a) A (b) A' (c) cp (d) E 

(xi) (A' u B)' = - (a) A n B (b) A u B (c) A' n B' (d) (A u B)' 

(xii) (A u B)' = - (a) A' u B' (b) (A n B)' (c) A' n B' (d) E - (A n B) 

2. ~~Q<Q!G Q§Y11~.- YI~~ 6~ Q9 ~~~ QI~ 6Q~ I 

(i) (A - B) u (B - A) = (A u B) - (A n B) (ii) A L\ B ~ B L\ A 

(iii) (A u B)' = A' u B' 

(vi) E' = cp 

(ix) (A u A)' = E . 

(iv) (A n B)' = A' u B1 (v) <!>' = E 

(vii) A u A' = <I> 

(x) (A n A)' = cp 

(viii) A n A' = E 

3. (i) E = Z 626Q, QYI~ q~ Q0~41Q 8Qtl_QQ 6Q~~ ~~Q QQ I 

(ii) E - A = B 626Q, B n A (3 B u A 6Q~ ~QQ 8Qtl_QQ 6Q~,~~~ 6Q~ I 

(iii) 6Q~, A (3 '<l21Q 8Qtl_QQ 6Q~6Q ~eJl~6¥1 5 (3 6 ~ Q81QI~ f.l_6Q Q418Q 

6Q~ E 6Q f.l_QI Q81QI~ Q0~41 ~Q QQ I 

4. QQl2QG1 ~IQI ooJ~ 6~, "QY!e.Q Wj)Q ~~QI ~YIQ~Q1" I 

5. ~Q Q418Q 6Q~ E = {a, b, c, d, e, f, g, h}, A= {a, b, c} '<JQ° C = {b,f,g,h} 

6G6Q ~~Q<Q!G Q§ ~~QQ QG4GI ~§rnQ~ QQ I 

(i) (A u B)' = A' n B' (ii) (A n B)' = A' u B' 

6. . '<IQ QQJ2QG1 ~IQI §rn;11~'1i" ~QYI ~QQ ~G4GI g§rnQ~ QQ I 

1.8 2Q~ 6<Cl~Q ~16~"1Q ~€10'9 (Cartesian product of two. sets) : 

QY!g~ ~l~l'li" ~41?i§6Q 6£11£1'<1 Q£~ '<121Q ~l~l'li" (x,y) ~IQI ~~IQ Q~lxll'<I I 

(x,y) 62Q~ Ql@Q Q0~41Q '<IQ ~?ig 6£11~ (Ordered Pair) I 

fl()gQQf : 

(i) £JQ X <3 y 2Q£1 Ql@Q Q0~41 6G'6Q, (x,y) ~?ig 6£11~ ~(gl'i.9 ~W19'ii'6Q ..qQ 

Q~; Yll~ {x, y} 6£11£1'<1 6Q~ £ll~IQ ~Q6Q@ Q81Qlg· ~~ I 

[13] 



(ii) £IQ x ·* y i''<l, 6~6Q '611g1~ 941~G6Q (x,y) (3 (y,x) ~Q~ qeJQ Q£~ '<l_QIQ 

a1~1§1 Q~ {x, y} (3 {y, x} 6'<1£1, ~Q~ <()~1g1 

9.~. : 2Q~ ~~~ 6£11~ (x
1
, y,)· (3 (x

2
, y

2
) '<l~lg 626Q !CJQ x1 = x2 (3 Y1 = Y2 62Q I 

'<l2 ~~ · 6£11~ Q ~IQ611S? 6gQ ~Q~ ~6l~g4 6'<1£1, A (3 B Q Ql6~£11Q ~610'~ 
A x B «J,ij QQll(]IQ 81QQ I 

~6gQQ A (3 B 2Q6QI~ ~6l~g4 6'<1£1, (3 a e A, b E B I 

'<l016Q (a,b) '<JQ ~~~ 61(]1~, 6£JQ016Q a (3 b S? rn~Jl~6~ s~g6£11~ (a,b) Q !:Jem ' 

Q81°~ '<lQ0 ~~m Q81°~ fil211(]1'<l 1 

~0&1 : !ti~ A (3 B 2Q~ ?1~~~4 6<a~, 66'69 A Q QOIQl~fll~i !:J2Jfl QOl
0

~ 

C3 B Q QtJIQl~l~i ~6'1Q Qt:ll0~ 11Em 6~6Q 6stl66'~~-<I ~~g 6stll~ ~ij 629, 

6<'1~ <afl~ ~~g 61tll~fll~i QOIQI~ l16t:l 6~Q QOG' 6<a~~ A C3 B 6<a~ ~QQ 
Ql6~~1Q· ~~0'9 i211tll><J I 

A C3 B 6<a~ ~QQ Ql6~~1Q ~~0'9 A x B <a 0 6QGI ~IQI q~g i-<1 I ~gQl0 

A x B = {(a,b) I a e A (3 b e B } 

6'<12tJQ B (3 A 6Q£1, ~QQ Ql6~9Q £1619'Q B x A = {(b,a) I b E B (3 a E A} 

QQl2Q61 «J~tl A = { 1,2} (3 B ~ {3,4,2} 626Q 

A x B ={(1,3), (1,4); (1,2), (2,3), (2,4), (2,2)} 

(3 B x A = {(3,1), (3,2), (4,1), (4,2), (2,1), (2,2)} 

£IQ A 6Q m Q0 '614Q Q81Qlg eJl'<l (3 B 6Q n Q0 '614Q Q81Qlg ell'<!, ~ell~ 

IAI = m (3 IBI = n 6g6Q Ql6~91Q £1619'Q A x B (3 B x A ~6~4Q 6Q~6Q mn <()0~4Q 

Q81Qlg Q26Q I 

QQl2Q~- 15 : £IQ (x + 1, 2) = (3, y - 1) 6~6Q x (3 y Q ~lg ?;\~Q QQ I 

<afll~I~ : (x + 1, 2) = (3, y - 1) 

~g6£11~ ~QQ Q~lggj ~ 81QQI X + 1 = 3 .'<JQ0 2 = y - 1 

:, X = 2 '<]QO y = 3 

QQI~~- 16 : A = {1,2,3} (3 B = {3,4,5} G26Q A x B '<IQ0 B x A ?;iEtiQ QQ I 

<afll~I~ : A x B = { 1,2,3} x {3,4,5} 

= { (1,3), ( 1,4 )~ ( 1,5), (2,3), (2,4), (2,5), (3,3), (3,4), (3,5)} 

'<]Q0 B x A = {3,4,5} x {l,2,3} 

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

[14) 



QQli?Q'1- 17 : A = {a,b,c} 626Q A x A 2'.le.191 A 2 §Eda QQI 

'<JYll~I~ : A x A = (a,b,c) x (a,b,c) 

= {(a,a), (a,b), (a,c), (b,a), (b,b), (b,c), (c,a), (c,b), (c,c)} 

A x A ~ A 2 ~6t:l Yl¢.J 6Q~1£JM I 

1.9. i'Q~ G<Cl~ A ~ B Q ((J 06~1Q E)((J~Q GtJl~lg '<]0~41 (3 '<li?IQ g6QIQ ·: 

Q£1£:JIQ4 : ~~ U!QQ A C3 B <CJ<CJ1fl G<Cl~, 696~ IA v Bl = IAI + IBI - IAnBI 

gY11'1 : ~16~ A (3 B Q Qt:JIQI~ ~~i qeJG? QIQ6Q Q~91 I g1~ «1°~41 ~QQ 

6£JIQg9 IAI + IBI 6~91 

9QY11~ £JQ A (3 B 2Q~ t:JQVJQ6~Q1 6~~ 6~69 W6Yl A n B 6«1~ QQg QQ91 

(3 '<121Q Qt:JIQI~ ~~~ Q~91 I 

g~ 62Q~ A v B 6«J~Q Qt:JIQlg ~0~41 6Gil6~ 629? 

A (3 B Q Qt:JIQlg~~~ qeiGil Ql96Q Q~91 QYIQ6Q ~IYIS? QQQ A (3 B 6«1£1,6Q 

f.!.91 QICJIQtS! Qt:JIQlg ~~S? 2QeJQ Q~91~ t:l~~ I 

Yll~ A v B 6Q~ QQg 696~ A (3 B QQQ6Q f.!.91 QICJIQtS! Qt:JIQlgS? 2Q eJQ 

6Q~I~ g 6~Q eJ6Q 6Q~l~91 '<121 ~16Yl ~1~6~ I (~~ L3 6Q~) 

:. A u B 6«1£1,Q Qt:JIQlg «1°~41 = 

A 6Q£1,Q Qt:JIQlg «1°~41 + B 6Q~, Q Qt:JIQlg «1°~41-A n B 6Q~Q Qt:JIQI~ «1°~41 

~ IA v Bl = IAI + IBI - IA n Bl 

~9~1 : £JQ IAI = m, IBI = n '<l9° IA n Bl = r ~'<l 6~69 

IA Li Bl = m + n - 2r 629 I 

~eJi~ IA Li Bl = IAI + IBI -21 An Bl (§6~ 8Q1~1 QQ 6Q~) 

~~~~I~ : £JQ A (3 B 6«1£1,~Q ~tS16~Q1 6~69 A n B = <!> ~ IA n Bl = 0 

: . A (3 B . ~'16~1 6i?6Q IA v Bl = IAI + IBI 6i?Q I 

g~e;Q 6Q6g~~'<l g.qJQ «JYllCJI~ t:JIQ .IA v Bl = IAI + IBI - IA n Bl ~Q g6QIQ 

001£JIQ~ I t:JQQQ1 @Ql2QtS!~~~ 6Q~ I . 

Q~li?QQ- 18 : A (3 B 6'<l~~a Q418Q 6'<1£1, E Q ~Kl6«1£: I £JQ IEI = 100, 

IA v Bl = 70 -<JQ0 IA Li Bl = 60 ~'<l, 6t;'6Q IA' u B'I §~~ QQ I . 

'<JYll~I~ : W6Yl ~lt1 6£1, IA v Bl = IAI + IBI - IA n Bl. .... (i) 

-<JQ0 IA Li B = IAI .+ IBI - 2 IA n Bl .... (ii) 

[IS) 



(i) ~ (ii) Q6QIQ Q6Q IA u Bl - IA ~ Bl = IA n Bl 

=> 70 - 60 = IAnBI => IAnBI = IO 

:. IA' u B'I = l(AnB)' I = IEI - IAnBI = 100 -:- IO = 90 (QG"lQ) 

Q~l~'1- 19 : Q~GQ0QQ QA.I Qlllll~gQIQ Q~m Q 6Yll£' QQ4 Q0~41 750 I 6QQ~ 

Q~OOOQQ Q QQ4 Q0~41 250 (3 6W~ QFilll~ g'O'IQ Q?100 QQ4 Q0~41 350 I 696Q 6Q6~61 
QQQ Q~GQ0QQ (3 QQI~ g'O'IQ Q?1§ Q QQ4 ~£'§ g4Q QQ I S 

((]~l~I~ : 6Q~ ~~3? Q~4 QQ I 
S - M 

M 11 S 
(~g 1.9) 

Yi()~QQ Q~gQ0QQQ QQ4(;i," ()Q£', '<]Q0 Ql'illl~g'O'IQ Q?1§Q QQ4(;i," 6Q~ £leJl~6Yl 
M (3 S I . 

E)gE)Q QQQ Q~gQ0QQ (3 Ql'illl~gQIQ Q?1§Q QQ4<.n" 6<;(]~ = M n S 

Q~GQ0QQ ~A.I Qlllll~g'O'IQ Q?1§Q QQ4Yll~(;i," 6Q~ = M u S 

g.qil~Ql6Q IM-SI = 250, IS-Ml = 350 (3 tM u SI = 750 

6Q~ ~~~ ~~~ 6£1, (Mu S) = (M - S) u (Mn S ) u (S - M) 

~GQl0 IM u SI = IM - SI + IM n SI + IS - Ml 

=> 750 = 250 + IMnSI '+ 350 

=> 750 = 600 ·+ IM n SI 

=> IM n SI = 750 - 600 = 150 

:. 150 ~61 QQQ Q~GQ0QQ (3 Qlllll~'O'IQ Q?1§Q QQ4 ~~§I ( QG"lQ) 

Q~l2Q'1- 20 : 6"161Q 6~6116Q 50 961 ~l~(;i," YI~~ 22 ~61 'Sl£',Q~ (3 22 ~61 

~6~, E)~Q§ I '<lciYl«U~ 5 ~61 ~I~ QQQ 'Sl£',QQ (3 ~6Q£' 6~~f.l.6Q 6Q69 ~61 ~lg 
q£',9Q QA.I ~6Q£', 6"161Q~3? 6~~§ ~12°' g4Q QQ I 

((]~l~I~ : Y16~Q E = 6~6116Q el.QI QYl'!J ~l~(;i," 6Q£'_1 

f = q£',QQ 6~~eJ.QI lrl~<;;' 6Q£'" C = ~6Q~ 6~~f.l.QI lrl~<;;' 6Q~ I 

'<1016Q E 3? Q41(JQ 6Q£', ~6(J gW£11Q~ I 

g~l~f(]IQ; I E I = 50, I F I = 22, I C I = 22 

QQQ q£',QQ (3 ~6Q£', 6~~f.!.QI ~l~Yll~(;i," 6Q~~ 62Q~ F n C 

(16) 

I t 
\ 



IF n Cl = 5 (QQ) F Fn c~ __ c __ 

~ l.10 ~ Q!aY QQ I 

' ~16~ g16]_6!tl , I F u C I = IFI + ICI - IF n Cl 

= 22 + 22 - 5 = 39 (~ 1.10) 

6!JQ U'l~Yl16g ~~Q{iil QA.I S6Q~ 6~61Q~~ 6~~§ g12' 6QY11g~Q 6Q~,~ (Fu C)' 

:. l(F u C)'I = IEI - IF u Cl = 50 - 39 = 11 

:. 6~6116Q '5Z~Q{iil (3 S6Q~, 6~61Q~~ 6~~ gl'J_QI U'I~~ Q0~YI 11 I 

Q~l2Q61- 21 : 1000 g6J Qy§~ YlcU6Q 400 g6J 2Q1, 380 g61 Q0 Q1g1 (3 80 

~61 QQQ 2Q1 C3 Q0Ql~16Q QeJIQl~I 621Q rnQ§ I 6g6Q 6Q6g ~61 '<l 2Q~ Ql~l6Q 
< - ~ - < 

Qe.JIQIQI 621Q rnQ~ g12 gEUQ QQ I 

<Cl~l~I~ : r16gQQ QYl£lQ 6Q~, E = 1000 g6J Q4§~ 6gQ QQg 6Q~, I E 

6~6Q IEI = 1000 

2Q16Q QeJI 621Q 812l>J.QI Q4§~ 6Q~, A (3 

Q
0
Q1g16Q \ii'le.JI 621Q rn2t>J.QI Q4§~ 6Q~, B (~~ I.1l) 

g~IE'Qt6Q IAI =400, IBI = 380 '<lQ0 IAnBI = 80 ( QQQ 2Q1 (3 Q0Qlg1 Ql~l6Q 

Qe.JI 621Q812C!!_QI Q4§~ Q0~41) 

2Q1 Qf'l.I Q0 Qtg16Q Qe.JI 621Q812l'J.QI Q4§~ 6Q~, =A u B. 

~I~ IA u Bl ,; IAI + IBI - IA n Bl = 400 + 380 - 80 = 700 

:. 2Q1 QI Q0 Q1g1 6Ql61Q~6Q QeJI 621Q 812 g (!!_QI Q4§~ Q0~41 

= l(A u B)' I = IEI - IA u Bl = 1000 - 700 = 300 

:. 2Q1 QI Q0 Q1g1 6~61Q~6Q Qe.Jf 621Q 812 g (!!_QI Q4§~ (()0~41300 I (QQQ) 

~~-a11~~1 - 1 ( c) 

I .(a) ~Q<Qt.g g6m\ii'I g~6Q Q2'.Jl!tl1Qe.!_QI Ql~IQ4 Q~Q~~Q Y1~2 6~ QQQ QI~ t>J._gY'flfg 

q_Q61 00 I 

(i) IAI = 3 C3 IBI = 4 626Q A x B .Q Q81Qlg Q0~41 -

[(a) 7 (b) IO (c) 11 (d) 12] 

(17) 



(ii) IAI = 3 626Q IA x Al = -

[ (a) 3 (b) 6 ( c) 9 ( d) '<l~!.Yl~~ 6~61~~ ~62' I] 

(iii) IA u Bl = 15, IAI = 12 (3 IBI = 6 626Q IAnBI = -

[(a) 3 (b) 6 (c) 9 (d) 12] 

(iv) IA u Bl = 10, IAnBI = 0 (3 IAI = 4 626Q IBI = -

[(a) 0 (b) 4 (c) 6 (d) 12] 

(v) AnB = $, IAI = 10, IBI = 3 626Q IA u Bl = -

(a)3 (b) 7 (c) 10 (d) 13 

(vi) IAI = IBI = 5 (3 IAnBI = 3 626Q IA~ Bl= -

[(a) 3 (b) 4 (c) 7 (d) 8] 

(vii) IA u Bl = 10 (3 IAnBI = 3 626Q IA~BI = -

[(a) 10 (b) 7 (c) 3 (d) O] 

(viii) IA - Bl = 5 l3 IB - ·Al = 7 626Q IA ~ Bl = -

[(a) 2 (b) 12 (c) 7 (d) 5] 

(b) ~6~YQ 6~~6Q x (3 y Q Ylliril §~Q QQ I 

(i) ~Q (2 - x, 5) = (4, y+2) (ii) ~Q (2x+3, 3y-4)= (7,5) 

(iii) ~Q (x2, y2) = (4,9) (iv) ~Q (x+y, x-y) = (3,,1) 

(c) ~Q A= {l, 2, 3} (3 B = {2, 3,4} 6~6Q §Y,lQ~~ 6'<1£1,Ylliril~ X11QQI 8~6Q 

6~1 

(i) {(x,y) I (x,y) e A x B (3 x < y} (ii) {(x,y) I (x,y) e B x A (3 x < y} 

2. A (3 B 6'<l£1, ~Q €11Q IAI = 60, IBI = 40 (3 IMBI = 70 626Q A (3 B Q QICJIQ61 

Q€11Qliril '<l 0~YI §~8GI QQ I 

3. A (3 B 6'<1£1, ~Q €11Q IAI = 80, IBI = 30 (3 IA u Bl = 100 626Q IA~ Bl 6Q6X1 

~Q QQ I 

4. 6QI~ 6~6116Q 100 6161 ~I~~ Yl~2 40 ~61 ~Y£1Q Q&aliril (3 52 ~GI ~IG11Q&al~ 
~~Q~ QQ~ I ~Q 23 ~61 ~I~ QQQ Q@QS? ~~Q~ Q~eJI'§ 6X16Q 6Q6WG1 ~I~ 
~2 ~ Q@Q2 6~61~~3? ~~Qiril QQ§ ~12' ~Q QQ I 
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5. QIYl'O'~ Qg QQ~IQQQ 80 'iii'Gl ~lg Q~G QI Q&lll'ri'6Q gem 6~611 'n'~Q QCQ1(')_6Q I 

6«1Yll'n''il' YlcU~ 50 ~'61 Q~~6Q, 1 o 'iii'Gl QQQ Q~~ (3 Qlll!l'ri'6Q ~em 6'fil611 tr;i~Q 

rnQ~6~ 1 696Q ~Q6~~61 6QQQ Qlll!l'ri'6Q ~em 6~611 tr;i~Q 81GC'J.61ii1? 

6. 200 'iii'61 6~1Q Q0 Ql'iii'1 QI (3~~16Q QeJIQIU1t ~Q81Q~, £1~ 80 'iii'~ 6QI~ 6QQQ 

(3~W (3 70 'iii'61 6QIQ 6QQQ Q0 Ql'iii'16Q QeJI 621Q81Q§, 696Q ()Q69961 QQQ 

(3~~1 (3 Q0Ql91t)~ QeJI 621Q£11Q§? 

7. 
\ 

8. 

100 'iii'Gl ~Q Q'5JQ'ii' Yl~~ 75 'iii'61 ~QQ~'ri' ~191Q Ql£i4'filY1 (3 60 961 Q.Q .~. 

Glkl4~Y1 GQCQ!QI~ G<Jk/ QQ§ I 6~6Q 6G69~61 ~ QQQ Gl£i4~Y1 6Q~QI~ G«l'i 

QQ§ 1 (iQ6~~61 6QQQ ~QQ<Qi~ 9191~ Ql£i4~Yl 6QCQ!QI~ 8<JQ QQ§ ? 

6Ql~'-Q 26~~Q 40 961 8Sii!IY11'W'il' Yl~~ 15 'iii'61 6QQQ 2§ 6~Q§ (3 20 961 6QQQ 

~6Q~, 6~Q§ I xl~ '<12 8Sii!IY11'ri''il' YlcU~ ~W16@ 2§ Q~I ~6Q~, 6~2 eJIWS, 696Q 

6Q69961 8Siill 2Q (3 ~6Q~, ~QQ 6~1Q 6~Q§, §El]Q QQ I 

9. 100 'iii'61 6QIG\? YlcU~ 18 961 GIQ Q~I ~~Q 'O'QIQQI 91~'n'l2i§; §~ 25 'iii'61 

GIQ (3 ~~Q QQQ 'O'QIQQI 91~~§ I £IQ 6'<1Yll'n'~ YlcU~ 55~61 ~~Q 'O'QIQQI 

'iii'l~eJl~I~, 696Q 6Q69961 GIQ 'O'QIQQI 91~~§, §El]Q QQ I 

10. ~Q 6'21611~?50 961 li'l~1~ YlcU~ 22 961 Q19 ~~§ (3 22 961 'n'l'O' {;]~§ I '<l('J_Yl<U~ 
J-

6~9- . 5i :(a'Gt~ ~1~1 QQQ Q19 (3 .'Wl'O' fil~§ I 696Q 6Q69961 ~1~1 Q19 Q~I 'n'l'O' - . ~ -·~· :....)~ · ~ . - - , - - -
6~61«1~ ~~~ 'n'l2 ~Q0 1 69,§.,~61 · »:"1~1 ~2 2Q~ YlcU~ 6QQQ 6QI~~ ~lal QQ~, 
§El]Q QQ I ... --.. :;:-<·. 

11 . 6QI~~ Q6Ql'ri'1Q 21iil mllYll0~ 8QQIQ '~~IQ' (3 ~§ 'O'~eJl0~ 8QQIQ '«!Yll~' 

89§ I R)Q 50 ~ 8QQIQ ~Q 21iil~ ~~IQ8~ YlcU~ 6Ql61~~ t:J9§ 'n'I~ ~Q0 125~ 

8QQIQ QQQ ~QQQIQ9 81(1§ 696Q Q~ Q6Ql'fi'1Q 8QQIQ «1°~41 §El]Q QQ I 

12. 2 Q~I 3 ~IQI QQl'iii'4 200 ~ QGl'ri' «1°~41 Yl<U~ 140~ qiqi (3 40~ 6 ~IQI QQl94 I 

696Q 6Q6~ 6Q@ ~qiqi «1°~41 (3 6Q696QI~ «1°~41 3 ~IQI QQl94 §El]Q QQ I 

••• 

(19] PA-03/07/17 
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