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(RELATIONS AND FUNCTIONS)

'

1.1 YT (Introduction)
1.2 &g I (Ordered Pair)

1.3 & A=ei T STdd UM (Cartesian Product of Two Sets)
1.4 W27 (Relation)
1.5 W ST Wid 94T IRET (Domain and Range of a Relation)
1.6 Ufdei® @4 (Inverse Relation)
1.7 G%rel & WX (Types of Relations)
1.8 e Wl (Reflexive Relation)
1.9 |OfHd Aw&el (Symmetric Relation)
1.10 GehTHah W=l (Transitive Relation)
1.11 JoIdt W= (Equivalence Relation)
1.12 dq¥Heh W= (Identity Relation)
.13 =8 WY (Trivial Relation)
.14 el & UK (Types of Functions)
.15 Wh! Wet (One-One Function or Injective Function)
.16 SE-Teht et (Many-One Function)
.17 3r=e&fut weT (Into Function)
.18 Wehah! 3r&idt Tet (One-One Into Function)
1.19 ag—qafr araefdt weaT (Many-One Into Function)
1.20 3A=BTEh el (Onto or Surjective Function)
1.21 Tehehl 3T=BTEsh ®etT (One-One Onto Function or Bijection)
1.22 ag—qafr A=STgeh et (Many-One Onto Function)
1.23 d@He% el (Identity Function)
1.24 3= "l (Constant Function)
1.25 Tl T WIS qedr W’Uﬁ'q TheT (Composition of Functions and Invertible Function)

(1.1 )( yfrewr (INTRODUCTION)) g&;zéﬁ%ﬂﬁ Wﬁaﬁ?ﬁ B Q@f {1 2Q}ﬁ= 2. 15
=T § STeRrE % W I o e

@ TS e i it o= (ordered set) FEd ¥ |

—

% e XI H T 9g=d, SU9gwd, g OH, g,

o o e 1 e o e g BT A A S e (o b) 60
sTeAr H e X1 i STie TR i WeATeHRo TR T T b G T4 FAfa w7 e @
=T el el % TR b AR @ stemE i | 7 T BT I (Ordered Pair) Feaml & 721
39 HHd (a, b) §U b fHA SO B | TR (a, b) #

(1.2 )( =f@ T (ORDERED PAIR) | (b. a) TR & T ¥

X UHEd: 99=E % SToEEl % A W uiadd e W (a.b)=(c.d)<=a=cTqaMb=d



‘JTFU'R-[ YT-1 (ﬁ?ﬂ'{—‘]2)|

% dRfFA Foagea demaal R g@mn A W@ W%

T W wAd n - Y (Ordered n—tuple) FaT
ST A TH (), By, a) ¥ =% FQ L
SR_fgfaria fewiw (v, y) o Bt Few (o,
2) ® R I HES T |

Phe

Phe

Phe

[a‘r T T HAE U (CARTESIAN]

PRODUCT OF TWO SETS)

q wg=E A SR B W HE UM SA ki g

(a, b) 1 FF=A Bl 7 TSR 9gen 3199 a, G=A

A 1 3T Bl TUT I ST b, GHId B H TS

B 1 39 U S Hhd A x B R =<6 TR S © o
AxB={@ab)|ae A, be B}

TN AT THAXB =B x A o % f&F A

3T B SRR 7 & |

v IENOT-AM A = {p, q. r} T B = {x, y} & @

A x B = {(p, ), (p. ». (@, x). (q, y), (r, ), (1, N}

B x A= {xp) Q. p),xq 0. &0, 0}

fewmforar—

i) TCA=¢ATMB=¢, T AxB=¢ Ta ¢
T ag==a 2|

() ICA=¢dMB=¢, T AXxB=4¢

(iii) A Tg=F A H o1ogal &t §& m T T
BH sogal st §@M nd@ @ AxBHmxn
3Toe BT STd: THH STh SHT=odl &l He
2mn _ ] B

(iv) afc A 9en B s 99— & a1 90 9 Uh
e T STIRMAT ¥g=a 8 @ A x B H oTaal
T HEA S B ST A x B o ww ufifa
TS B

V) AxBNC=AxB) N (AxC

(vi) AxBuUC =(AxB)U(AxCOC

(vii) AxB-C)=(AxB)-(AxC)

(viii) AcB=>AxCcBxC

ix) AcB,CcD=AxC) cBxD)

(1.4 )(w=ra (RELATION) )

Phe

Tg=d A 9 9g=d B # uReifia ¥ R, it 1o
A x B 1 HiE STEHEI T T | AT R c A x B |
9w f R & forem §—
R = {(x, y) | xRy, x€A, yeB}
a 31 b gy R 3N g@ifed § df 39 91 & =
PR ¥ fore wehd ¥
a RbA (ab) € R

a 3 b ¥wFY R N F&I-d &1 2 @ qeF o fae
YRR ¥ fora wed §-
aRb A (a, b) ¢ R
v 3901 1. A A = {3.5.7,9.}. B= {4 6, 8,
10} 91 P(x,y) = x, y & S 8, d@
R= {A B.P( y)
AT BH TH Gy B TH WY F SAid 3R4,
3R6, 3R8, 3R10, 5R6, 5R8, 5R10. 7R8, 7R10,
9R10, wfes 5.R4, 7TR4, 7RG, 9R4, 9.KR6,
9RS,
TU 79 39 TR U ot 5 W FRd F-
(3.4) €R, (3.6) €R, (3.8) €R, (3.10) €R, (5.6)
€R, (5.8) €R, (5,10) <R, (7.8) €R, (7,10) R,
(9,10) eR, W= (5.4) ¢R, (7.4) ¢R, (7.6) «R,
(9.4) ¢R, (9.6) ¢R, (9.8) ¢R @& | a9 R = {(3,
4), (3, 6), (3, 8), (3, 10), (5. 6), (5, 8). (5, 10), (7,
8), (7, 10), (9, 10)}
w IQRI0T 2. Afc A = {2, 3, 4}, B = {3, 6, 8} q=n
P(x,y) = x,y 1 9IS T, T
R = {A, B, P(x,))}
A9 B T WY B 3E WY % 3T=id 2R6,
2R8, 3R3, 3R6, 4R8 W= 2.R3, 3.R8, 4.K3,
4.R6, 3199 (2. 6) €R. (2, 8) €R, (3. 3) €R. (3, 6)
€R, (4, 8) eR, W (2, 3) ¢R, (3, 8) ¢R, (4, 3)
¢R, (4, 6) ¢R TS|
w IQEAUT 3. afc A = {1,2,3,5,7}. B={1, 4, 6,
9} A P(x,y) : x R THI y & @9 R = {A, B, P(x, y)}
AW B Y ww 9wy § fg t=ia 2R4, 3R6 AAfew
1.R4, 3.R9 3115 | 58 &1 36 YR +ff =6 R Tkl o—
(2, 4) €R, (3, 6) eR, W (1, 4 ¢R, 3, 9) ¢R
TR |
fewuit—s9edw sqrewl @ = ¢ fR
(i) 9% TEvad T8l 8 % A & TA® Taad o Ty
B % fordt 7 foelt stome @ @t stuiq A § W@
T B Gohd © S B o TRl oteme © gt
BRI
() A % Tdl sTo9a @ 99y B & U a1 AfE®
TFal 9 B FoRdl ¥ |
(iii) A & T  31feer 7ol o T B & TF ST99T
T 8 T B
(iv) A & Tt of ofo9a 1 9wy B & fwal of
a9 &l oft 81 Hewar B
(v) A% 9} a1 TR B % 9ot oagal 9§l
Hehell © |
Ae—gfe A den B § 1ol sl E@ HHY: m a9l n &
@A x B H 30FE hil T m x n BN | SHH 3TH



IUHa St T 2mn ] B | ST A 9 B H ufefi
T et ST Twedl bt Hea off 2me ] g |

|1.s | W ST U der 9iel ( DOMAIN AND
RANGE OF A RELATION )

If R, 9= A ¥ ¥g=Ia B # uftwnfom g wwry
g, @ R % hiad gl & F99 STgal & 9= h
Treg R 1 9 (Domain) a1 Tt eTeRel o wg=aa
I Gy R 1 9RER (Range) Hsd & | 37d:
R =1 911 = {a|(a,b)eR}
R 1 9 = {b|(a,b)eR}
Su® § W ¢ % R #1 9 A %1 SUEgeE 991 R
1 IRER B 1 SUSH=Id B |
w IQRI0T 1. A€ A = {2, 4, 6, 8}, B={3, 5, 9} q=n
A9 B ¥ T 9= R 39 TR TRwfid ® % xRy <
x,y@r@%\,ﬁa

R = {(4.3), (6, 3), (6,5), (8. 3), (8 5}

S® Ty H
R &1 9 = {4, 6, 8}
R &1 aR&R = {3, 5}

w3 2. A A = {1, 2, 3, 4, 5} q=n
B = {2, 4, 6, 8, 10}
A R = {(a,b)| acA, beB, a,b &1 HISH 7}
A9 B Y T 9=y B o
R = {(1,2). (1, 4, (1, 6), (1, 8), (1, 10), (2, 2),
(2, 4), (2, 6), (2, 8), (2, 10), (3, 6), (4, 4), (4, 8),
(5, 10)}
Sa: R U = {1,2,3,. 4,5} =A
R &l IR = {2, 4, 6, 8, 10} =B
= IQEN0T 3. Z H IR Tk Hwory
R= {&xylxyeZ ¥ +y*< 4}
@ R & U = {2, -1, 0, 1, 2}
qr R &I IR = {2, -1, 0, 1, 2}
w IR 4. AN TRR = {(x, y): x+2y=8} T&H
T 2, @ R 1 9 fafa |
TA—R xRy x+2y=38

8—x
Sy =

5 , xeN, yeN
S x:2,y:¥—3eN
x:4,y:82—4—2€N
x:6,y:¥—leN
x—8,y—82—8 = 0gN

[ 1.6 ]( Yfqe ™ "= ( INVERSE RELATION )]

Phe

T R, 99%99 A ¥ ¥ B # ufvifia ww wwerg
7199 R &1 gfaeiry ¥ R-1, 90==9 B ¥ 9= A
# et yerr wftenfer foman smar &-

R-1 = {(b, a) €eB x A : (a, b)eR}
31U (a, b)eR < (b, a)eR-!
A aRb < bR lg
e | T ¥ fR R o W =
=1 IRER = R &1 91
v IQEAOT 1. A% A = {1, 2, 3}, IR B = {0, 4} q=
Ty R, 9= A 9 9= B # 39 YR ufefya §
D

R =1 9RER qem R-!

R = {(1,0), 2, 0), (3, 0)}
q9 R 1 Wiaed e g

R-1 = {(0, 1), (0. 2), (0, 3)}
Su® ¥ T § TR
R-1=h1 90 = {0} = R &1 IRE
R-1 &1 o = {1, 2, 3} = R &1 911
e IGEIOT 2. Afc N & ey 'y, y @ Bt 37 g1
gffd & @ R = {(x,y)|x,yeN.x<y} o 51 Ffaeamm
T R = {(xy)lr,yeNx > y} 5t “xy & = &
B AR @ |

)( it % WER (TYPES OF RELATIONS ))

grary e ghR % B -

(i) Togea Ty (Reflexive Relation)
(i) A =9 (Symmetric Relation)
(iii) Hsrae Ty (Transitive Relation)
(iv) T 9=y (Trivial Relation)

](W T ( REFLEXIVE RELATION )]

afs Ty R fordt ag==a A § 39 yoR gierfia @
for 39 o= A ol YA 31999 W 9 Hr-ud g,
@ T R e R e ¥ | o R e
Try § Afq 3R eet af aRa V acA

#Aofq R Ted 99 § < (a, a)eR, ¥V acA
ST R ¥ e ¥ fF A § oot e R
Toed Ty gl T Afg A H H ¥ FH Th 99 a
mﬁ,ﬁmﬁmﬁ%q@a%(a’ a)¢R
ferelt Tgea A H IR Tqed TRy R Qe qoawe
oy 1, & gRae @ T g € % [, R @
SuEgeeE (Subset) Tl €, 1 [,cR

o forelt w=em A o1 dcEHs TRy 1, SIS
w1 F AN TF wged g A ¥, W A Y




	chapter-01
	chapter-02
	chapter-03
	chapter-04
	chapter-05
	chapter-06



