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Relations and Functions

wgAEe 2.1

e 312 ()

2 T R (a, 5) AT (¢, o) NR 1), qRa=c R b=0¢

5 1
fean &, (5 +1y- g)= (—. -—)
e g 3t T3 e
3 g 1 33,
5:-—_ aﬁ-\t ==+ —
= 3°3 1 ¥=3%3
- x_5-3 AR y=1*2
3 23 33
X_<¢ ax =2
= 3 3 Y=3
= x=2 aﬁ-\’ y=1
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W 2. af G99 A ¥ 3 a9’ § a9 Wgsa B ={3,4,5, @ (Ax B) #
FEgEl 9 HE I PR

oel, &1 P11 3 n(Ax B) = n(A) x n(B) T w1 F)

B Il n(A)= 39w B={3 4,5} =>n(B)=3
- (A x B)=nA)x{B)=3x3=9

W 3. ARG =1(7,8 TAH = {6, 4, 2), WG x HTA H x G T Q)
& Raa §Y=9 P 9R Q &1 & PH Px Q, I I #hw gHl #

= R, e num ues PR aul fidia ves 0/ e T o 21
anfg PxQ={(p.q):peP.qgeQ}

T RWRG={7.8TNMH={542}
e GxH={7,8}x{542}={(7,5).(7.4).(7.2), (8 5). (8 4).(8 2)}
M HxG={542}x{7,8={(57).(58).(47).(4 8).2.7). 2 8)}

WA 4, Fary i Prafafas soi 3 @ Qe 9 ? swar swe #) 9 w99
a2, N R Fam | 7@ I At
(i) AP = {m, n} 3R Q = {n, m}, WP x Q = {(m, n), (n, m)}
(i) T 4 31k B ST wqeaa &, WA x B #0@ T (x, y) W T 3R
meﬁ,ﬁﬁxe.‘imyeﬂ
(iii) A A= (L2} TN B=(3, 4, VA (BN =90
& () BB AP IRP ={mn}3RQ={nm) &
P xQ = {m, n} x {n, m} = {(m, n), (M, m), (n, n), (n, M)}
(i) T8 A R, 6 Ax BHAT T (x, y) T ¢F IRT w=a 36
TR 8 fExeATNyeB
(i) T TR, TRBBNO=0=AXBNY=Ax0=¢

¥4 5. aA={-1,1, WA xA4AxATAHEQ
T g A={-11}
= AxA={-11}x{-11}
= {(_ 1' - 1): (— 1' 1): (1r - 1)' (1' 1)}
T AXAXA={1-0C110-0070} x{-17}
={=1-1=-0 (1 -1 (=11=-1 111
-1=-10.0-1101,-10110
HFA 6. aRA x B= {(a, %), (a, y), (b, %), (b, y)), T A TH B FW)

B 4 AxB={(a x).(@ b x, b y)}
= A=(ab) T B=(xy)
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W 7. AF g f A=(1,2,B=(1,2,3,4), C=1{56} 99 D= {5,6,7, 8

Ty Hifag i
NAxXxBNO=AxBNnAx0)
(ii) A x C, B x D %1 T% 399q=43 3
T RER A={12},B={12,34},C={56)auD=1567, 8
() BNC={12,34n{56=¢
AxBNC)={1,2} x¢=¢
AxB={12} x{12,3 4}
={(1,1.(12).(1 3., (14.2.1).2.2).23),@ 4}
39, AxC ={12} x {5 6}
= {(1v 5), (1' 6)v (2v 5), (2v 6)}
= (AxB)n(AxC)={(11).,(12).(1 3}, (1. 4}, 2. 1), 2.2).(2, 3). 2, 4}
n{(1,5).(16). (2 5), 2, 6)}
=¢
T (i) 2 (i) /, AX (BAC)=(Ax B)n (A xC)
(i) BxD={1234}x{567, 8
={(1,5),(1 6),(17),(1 8), 2, 5). 2. 6). 2. 7), 2 8),
(3.5),(3.6),(37).(3.8).(4,5),(4,6),(4.7), (4,8}
T (i) 1 (iv) ], AxC & G4 3@gaBx DA Bl
3[: AxC, Bx D& & I9aq=ad &l

)

.. (i)
... (i)

)

|=he I A v IRFT GHd & AT B V& Rad @q=d 8, G AxB=0

WY 8. wF SR RE A= {1, 2) AR B=1{3 4}, Ax BRAREY A x B¥F frax

I9gE=I4 T2 A Gt R
ofg U T & p o/auq &, 79 o SUTHEAl 3 HeE = 2"
T Rar g, A={1,2} 991 B={3 4}
= AxB={12}x{3 4}
AxB= {(1 3),(1,4), 2. 3.2, 4)}
nA x B)=

= Axaﬁﬁ IqEEE = 2‘—16
¥a: A x B Syag=y = §
6. {(1. 3} {(L 9}, {2 3}, {R ). {(1.3) (1, 4}, {(1. 3). @ 3},
{01.9).2, 4}, {(1 4). @ 3}, {(1. 4). @ 9}. {2 3). @ )},
{(1.3).(1, 4,2 3}, {(1. 3. (1 4, 2 9},
{(13).@. 3. 9}.{(1 9.2.3).C 9.
{(1.9).(14).2.3), @ 9}
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W 9. W Wfe iR A 3 B wavg €, Tl n(4) = 33 n(B) = 2, AR
@1, (3, 2),(z,),4 x BHE, A 4 3R B 70 FAY, FeTx, y 3 2 Famm-Fr=
T

BH feam B, AxB={(x1).(y.2).(z1)}
TR, X, y, ze AT, 2 e B=> A = {x )y, 2} TN B = {1,2}

WY 10, F T A x A ¥ 9 aaga €, R (- 1, 0) 9 (0, 1) it & Wy

AT R TN A x A F Aw Jaga ft 7@ ]

& Ra R, (-1,0)e AXATHT (0,)eAxXA

= A={-101

am: AxA={-101x{-101
={(-1-10(10),(=11.(0-1.(00.07 -1 10,01n}

ara: A9 @A = {(-1, - 1), (<11, (0= 1), (0.0, (1. = 1), (1L )} &I

HIHEe 2.2

W 1. aR AR FA={1,23,..,14, R={(x ) :3¢— y=0, &l x, y c A}

B, A D A 1 O HaH R ARG 399 WiA, Fewia ik i fafaw
(|);ﬁ;g’ﬁ%ﬂnﬂﬂméﬁmﬁmﬂRﬁmwomam)
gl
(i) ;ﬁ;ﬁ@%ﬂlﬂmmﬁmﬂquﬁm(mnge)
|

(iii) Tk R, =T A} 99y BH (& WY § a9 R I==G B & Fewid
(codomain) F&d &l
S AR VRO 1 TRY {6 uRTR ¢ Fewial
T () R={(xy):3x—y=0&x yeA} ={(13),26),(39).(412)}

(i) Wa={123 4
(i) |ER={1,2,3,4,..,14}
(v) 9ReR={3 6912}
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UH 2. mm#mw1€={@,y):y=x+5,::'@@4'@“,@
W HEA ], x, y ¢ N } T & Gag R WRafrg ) 59 dee 91, I ¥
#, 3% wia 3 vier R
T IfP, x T4 Q T T WG G @ s x=12,3
) R={(xy):y=x+5 xTd UFd VA 4] F1, x, y e N}
={(16),@.7).@3 8)}

fr=1 fa 9 97 O ara gafe ™ R
\
|  \
iy wa={,2 3
(i) sRER={6.7, 8}

U 3. A={,23053RB={469%AABYTH GG R={(r,5): xR y
1 3R fm 2, x € 4, y € B) g0 gRfia Fifg R #r A3 w9 F fifigw)

B R={(x y):x3IRy®H IR fA¥q R, xe A ye B}
R={(1,4),(16),29).(34),(36).(54).(56)}

W 4. sgft #, wgeag P} Q F UH WeY IORE T 2 W @99 R
() Tg==g Fmio 9 i) W w9 F fRaw 9% wia qen i =
P Q

)
() S AT SU A, R={(xy):y=X-2,xePaN yeQ}

(i) VR TY H, R =1{(523),(6 4) (7 5)}
q: Uid = {5, 6, 7} 9 9RWR = {3, 4, 5}
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W 5. ARt feA={1,2234 6, A ARNIFER ATR{@a, b):a, beAi,
WA o §EAT bF quare fawfa et € ) 3R o o wag 2
(i) R A &9 fafaw)
(i) R Yia 9@ R
(iif) R %1 9RER 9 R
& R A={1,2314¢6}
() R={(ab):abeAi=a, WA b U] 7@ Fd B}
={(11,(12). (1. 3), (1 4),(1.6),2.2), 2. 4, 2.6).(@3 3), (3 6),(4 4).(6 6)}
(i) ¥d={12 346}
(i) aREX={1,23 4 6}

UeH 6. R={(x,x+ 5:x€{0,12 3,4, 5} g qR=foa G4 R * wid 3k
YT I R
& fRag R={(x x+5):x€{0,1,2, 3 4 5}} N0
x=0,12,3 4, 53E1 T,
= Wid={012 3 4, 5}
TA: x99 @ (i) § Y@ W W U E
y=x+5=56,7,8910
= URE={567, 8910}

WA 7. WEGR={(x, ) x, TG 10 ¥ FH TF AT TSN ¢ ) A I
# fafaw)
T R R, R ={(x x°): x, §=7 10 A 9 UH J9G HE&AT 8}
WY HEAT10W FH § .-, NG §=AT=2,3,5,7
= R ={(2.2%),(33%).(55%).7.7%)} = {@ 8), (3,27), (5.125), (7, 343)}
U 8. "M W RFA = {x, y, 2} IR B = {1, 2}, 74 A ¥ B % daiel =t q&
T FifQ
ofe n(A) = mAM n(B) = n, 79 AR BH Hddi &l a1 T = 2™
& T A={xy 2}FMB={12} = nA)=3nB)=2
s AGB ¥ Wi R o wem =232 =26 =64
WY 9, " TG fF R, Z W, R={(a,b):a,be Z, a - b T& Tui® 2}, g1
qRafd o wEg 1 R ¥ Wi aon TRER I SR

&1 REWR R={(@b):abeZa-bys Pisd}

maﬁ%%ﬁvﬁﬁmm%ﬁwwmzl
aa=2, wRex=2
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gqiaa 2.3

UTH 1. fFfafea dddt § S9-9 So §2 SR #5 I Fifae oft 969y
TF T 2, A 36 R fuiia FifTe)

@ {2D0,6,0,61,01L,D,14,2, A7, 1}
@ (2,1, (4,2), (6, 3), 8 4), (10, 5), (12, 6), 14, T}
(i) {1, 3, @, 5), (2, 5}
fear gan Gdy oA @ @1 78, T #RA $ o g AR o w1 wE A
T U TR EH Al § 31 FHA ¢ [ FHHa TH B U 9TF & sragal
& R B <@ @ st A
4
() RERA={R1).61).61).011).014,1, 07,1}

Waﬁa%w%%mﬁaw%mm%ﬁww
|
319 Ig 44y P W 2l
g, id = HfAG T & W Tl W 9=y
={2,5,81114,17}
TR = i g & fEdra geat @ 99=a = {1}
() &R, R={@1).42), 6 3).(8 4),(10,5), (12, 6), (14,7)} -

Y Y
]
N -

(]

B

Y Y Y Y \}

~N O

4 QA whra gril o1 veM UeE wuH T8 21 9: I8 HeY IS B Bl
via = #fAa g & W g B 9=
=1{2,4,6,8,10,12,14}
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IRER = FHa T & fada vea & vg=g
={12,3 4567}
iy &R, R ={(3).(5)@ 5}

_5
e B A1 (1, 3) 9A (1, 5) F WIW ITH M & A1 §H $g WA ¢ [

AT 1 % < Wiafde 3 AR 5| 34: T8 & B T Bl
|=|‘fe Iz & 5t HAT A & 7eH "CF G &, a9 I8 B 781 grml |

wed 2. fefafan arafas worl % Wid aar 9 Ja s
@ fix)=-Ix (i) f(x) = ,/9— ©
&l

i e f0=-|x
7, f(x)< 0 vxeR
= wid= w1 figall o S, WEl Bea wRAa R
= Hid= R
= IR =" & G 99 I TIHI
= REx=R u{0}

) @, f=yo-2
o B IRART T F fag,
9-x220
= ®-9<0 ()
= {x-(-3)}(x-3)<0
= -3<x<3
{afRa<bud (x—a)(x-b)<0=a< x<b}
= Wd=[-3 3]
={x:xeRAA-3<sx< 3}
7 yRER & forg,
AT f(x)=y, a9

1l

S
Y

o
O -
w

N

!

= y
T AR T TR W,
¥=9-x

x y2 ... i)

%mmwﬂo)#wﬁw
9-y2-9<0
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= —}'2 <0

= ¥ 20 ()
—oog Yy <oo _

gy el At Fones T8 & w &1 FERAY B ((x)=/9- X2 FOTHS

7 7 v G

KX y20

| (ji) 9, x=o- 2
9-y220 (- X2 20)
Y -950

-3<sy<3
URER=[0,3) AT {y:yeR, 0 y<3}

L4481l

AT w7 & Hig A IRER FEr [, 9T T @1 7 w3 7 G
vd, Fi-F 78 Po IfaReT 7+t dar &l

W 3. TF e £(x) = 2¢ - 58X 9o #) frefafaa % v fafay
@ O G (iii) £ (-3)

T Ray, fi)=2x-5

@) (0)=2x0-5=0-5=~5

(i) f7)=2x7-5=14-5=9

(i) /(-3)=2(-3)-5=-6-5=-11
WEH 4. o ¢ ARETY A9HE w5 GRAES A9NA F gfifasor @ 8,
t(C)=9—:+ 32 gRT ufitefya 2, fr=fafag < 3 iR

@) t0 (ii) £(28) (iii) ¢ (-10) (iv) CHRIHM, FH¢(C) = 212

e R, t(C)=9_5C.+ 32 i)
() TR@HAC=0vE R,
t0)=2%%, 32-0+32=32
iy Fh{HIC=28T@ R,
teg) =2 "528 +32= 2152 + 31_2
_252+160 _ 412

5 5
(i) TN G FC = -107@ R,
t(-10)= @ +32

=—9;10+32=-9x2+32

=-18+32=14
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(iv) () At(C) =212V R,

212=%+32 = .95£='212-32
£=180 = C=.5><180
5 9

= C =5x20=100

W 5. frafafaa ¥ ¥ vlE weR & 1RER I FRg
@) f(x)=2-3r,xeR x>0
(i) f() =22 + 2, x T AfAF G 2
(i) £(x) = x, x T ARAfaT e 2

ORI F RIT f(x) = y 7@ & IR BeF Flx = f(y) ¥u & oRaffa &= o 8)

el <t °
() FMy=fx)=2-3x ———r
= y=2_3x —00 0 1 2 +o0
= x=2-y = x=-2;3y ...(i)
fmg x>0
9 () q, xH 99 @A |,
2_;X>0 = 2-y>0

= y-2<0 = y<2 \
s IR =(-w02)AW{y:yeRTMy<2} — 1 2 3  +e
(ii) ’!Fﬂy fix)=x% +2

y:
= X2= -
220
= y-220 = y22

. URER=[2,)Aq{y: yeRaM y22}
(i) ANy = f(x) = x

= y=x = x=y

xeR R ®
= yeR
. IR ={y: yeR}
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fafaer yesmaent

e 1. ria‘wf,f(x)={"2’°5”53am'qﬂwm%n
3,3<x<10

ziaag,ga):{*"“"“ 2R R &1
3x,2<x<10
Yz i 31 £ & So & R g B T 87

0} ﬁmgf(x)={x2. 0sxs3
3x, 3sx<10

B f(x)= x> FRTA0S x < 39 yRwf¥a B
3R B f(x) = 3x W IARTA 3< x < 10% AT &
x=3W, f(x)=x*> = f(3)=3%=9
x=3W, f(x)=3x = A3)=3x3=9
= f(x), x = 3UR qRRwMa
aa:fqtzmﬁl
.. , 0sxs2
M gly= 3x, 2<x<10
g(x)= x* I 0 < x s 2 % yRwf¥a Rl
3~ g(x) = 3x ! IFNTA2 < x S 109 IRAIMF R
W x=2 T,
g)=x =g@)=22=4
x=2W,
gx)=3x = g@)=3x2=6

_..<

39faY, g(x), x =2 R R & 81 3ra: g UF ®e G Bl
we 2. ﬂﬁf(x):xz,ﬁf[—(l—l‘%;%(—llmml
T R R f(x)= 22
x=11 R, (=012 =1.21
X=1TE@ W®, f(1)=1°=1

=——=_-=21
1.1-1 11-1 01 10

39



W 3. W[ = 2t 2+ | g v am Ry

¥ -8+ 12
uﬁw%%mmaaﬁwaﬁmﬁaaﬂ%%mwuowﬁ 3
q

X2 +2x+1
RA R, fx)= ——=
& 810 © —-8x+12

e £(x) D) afRfya FA & for,
¥ -Bx+1220
X —6x-2x+12#0
X(x-6)-2{(x-6)%0
(x-2)(x-6)=0
X2 TAl x#6
Hid=R - {2, 6}

RN

BWH 4. f(x) = J&-) g R SrfEs wem f 1 wid q9n 9w 1@
Ff

' R@WR, A= Jx-1
mﬁwﬁwﬁam%ﬁﬁmaﬁ@%ﬁmmmmmmml

x-120 0]
= x21 —
Uid=[1, 9 AT {x: x €R T x 2 1} < 0 1 é >
oRER, f(x)= Jx -1

a1 y=Jyx-1 =2 P=x-1 = x=y*+1
xmmw(nﬁmw —_
+1-120 <+ ———
_go<y<°° > 0 1 +oo

ﬁﬁymﬂ%ﬁw1maﬁgﬁwmﬁ%wr(x)rmﬂwﬁmmm
T8 ¥ Rl
20
y20
qRER = [0,0) AT {y:y €R WA y 2 0}
B 5. f(»)=|x- 1| T Reifia arafed o= f 1 Wid a9 ISR I@

Ff)
?ﬁgﬂmﬁa%ﬁiﬁ?ﬁammwvmmwﬁmm%ﬁﬁmwﬁwﬁa
[

= W"d=R
4, f(x)=|x - 1| PIA FAHS 7 e 2l
. gRRR ={y:y2 0} = R* U{0}
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U 6. AR fes = [[x,_f_]:xex}néxﬁ@wtlfwm

1+ 2%
fretta wifag
[ ﬂmﬁ.h{[)c X ]:xeR}ﬂ!ﬂf:R—)R

14 X

2
i y_1+x2
- x® VR qF F AT () A y g Bl
an 1+ 82>%3
= 0sy<i

s B IR ={y:yeRT y [0, 1)}

W 7. 98 g &6 f,g: RS R M f@=x+1g(x)=2x-3 BRI
R dif + g,f-gahrésnaﬂﬁw

B fRWe f:A-5RA

G fO)=x+1
GLf g:R-R
gx)=2x-3

(|) f+g=fx)+g(X)=x+1+2x-3=3x-2

) f-g=f()-gX)=(x+1)-@x-3)=x+1-2x+3=4-x
T M= x+1 s .3

(i) 7 ﬁg(x) —2x_3.ﬁrzlx*2

WK Raffal & f+ g =f(x)+ g(x) @ 9T 78 gy ey FFf Mg x &
wer 8l

W 8. AR ={1D,(29,0,-D,-L-3)ZRZH,f(x)=ax+ b,
BRY IRIRT T For &, el o, b3 s &1 o, b1 Freffa ¥

ga ﬂ?ﬂ g- f= {(1- 1)- (2- 3)- (0. -1)'(-1' -3)}

Gl fx)=ax+ b

q y=ax+b [y =1#(x)
X=1y=11R,

= 1=a+b ()
X=2Ty=3W,

=5 3=2a+b ..(i))
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@ () B W [ F A R w®,

a=2
a® 9M i () ¥ W W,
b=1-2 = b=-1

A f(x)=ax+ b=2x-1

W1 9. R={(a,b):a,beNTHNa=b A MARTN YN, @& da R 2!
() (@,a)eR,WNaeN
@) (a, b) e R T4 ? &6 (b, a) eR
(iii) (a, b) €R, (b, c) € R T4 2 6 (0, ) € R?
A% W H 3R TR W I Ty
& RARARNoN
R ={(a,b):a b eNTIa = b?)} gRT yR=IRG B
i (@aeRTRNaeN
TE 9 R WS a = a° ad a =19 fag 9 § 1 A Wl wiga w=IN

% forgl fig R e aeN & A, 3ra: 78 U@ e 1 B
() @byeR® At & fH(b,a)eR

TE S9A ¢ WP AR a=b?, q@b=a2 T 78 B
BEIRY ¥ fag, 4=22, 792 = 42 A 7 B

1 g dag T8 R
(i) (ab)eR,(b,c)eR @ ard ? fi(a.c)er

TE I B, Riifva=p’@@b=c?
= a=E%?2=c* = a=c?
a1 g8 ¥g T8 Bl
3 10. wA e a=(1,2 3, 4, B={15,9111516)

3k f={L9, @9 (3,45, 1)
w1 Fr=fafas w97 aq §?
@ f, AX BY uw dag 3
) £, AR BH @& HeA R
WOF T H W IR 7 S TanY
1 R A={1234},B={1529111516}
Bl f={(15),2,9.(31.@ 5,11}
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(ij -.-f,'Ax'Ban & SU9=d 8 3 TE TS e B

(i)y whYT gmat 2, 9) M (2, 11) F WP HEH WA €l I: Tg TP B Bl
W11, AR AR RS, f={(aba+ b):a,beZ) TN IRANMTZ x Z T &
ST }1 £, 2 R 2 T 0 GoF §2 9 IR W 3 oft o )

T RW e, f={@ba+b):abeZ}
I Ta=0aAb =19 §, Tdab=03dRa+b=0+1=1 = (0, )efdR AR
Ta=0aMb=271 & d9ab=03Ra+ b=04+2=(0,2)efHwa T Bl

‘_‘

Hq: T V& Bar & gl

W 12, WA <RI 6 A = {9,10,11, 12,18} A £ : A —» N, f(n) = n T WEAW
FI T BRI, Rt &1 £ oRET A R

T RWEA={910111213} M1 AN
%Iw$wmﬁmmwme

n=9% faw, 9=1x3x3
= O P HEOH AY oIFH = 3

n=10% fom, “10=1x2x5
= 10 FE9H A [TFH =5
n=11% fam, M=1x11

= 11 5™ AT P = 11
n=12% faw, 12=1x2x2x 3
= 12 HEOH JAUTY PIEH = 3
n=13% farg, 13=1x13

= 13WWWW 13

o f={(9 3),(10,5), (11, 11), (12, 3), (13,13}
= nﬁm {3,5,11,13}
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