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G pall ALY
(a, b) (The Ordered Pairs)
- e a, b oais G O SS
— Sa¥l b s Jdg¥) SN g e
" " L,,A\J\



O gaall (5 55 8 i) Juala
(The Cartesian product of two Sets)
AXB
AXB={(ab):x €A,y € B}
O A Al DA (e gudag 1 Jha
AXB#B XA

A=1{xy},B=1{1,23}
A xXB={x1),(x2),(x3)w1,2),(y3)}
B xA={(1,x),(2,x),3,x),(1,y),(2,y),3,y)}
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* (Binary Relation) 4l 48l
RC A x B wlS W A B ufic seadl (nd8le R o) Ja
AR bs,s=lbR e (a,b) LS (S,

- T
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Domain of Relation  48Mal) Jlaa

G B degaaall ) A degarall (e 4B R ) pask
Jlaa rand A A ddpal) z1g 33U (AGY) alSiall puen de gara
:of &l D(R) ek W 3aps -R ABlal
D(R) ={x:(X,y) € R for x € A} o
O ¢

D(R) c A.




Range of Relation 4&all saa
Gl B dsganall N A degarall o A R ol pask
oo R Al 8 ddyel) #1300 Al alSiall paen 4o gana
L) Qgi R(R) Jadb W& Jaxy -R Aad) (ga
R(R)={y:(X,y) e Rfory e B} o
) ¢
R(R) c B
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o) U

A:{a1 b1 c) 0}1 B:{51 6’ 7}
W yna Bic gaaall N A de el (o R A ol Lk
:L”;&\S

R=1(a5), (4 6), (¢ 6), (d 6)}

DR)=1a ¢ dy, RR)=15,6}
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f Inverse Relation  dawSall ﬁm
B B Acganall ) A degarall (e D R o pask
Akga@d\quBZ&M\wM)sgbRM)ﬂ\ U4 5520
AU Cipaig R 3 e Sang
R~! = {(yx); (x,y) € R}

" /
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C -

A={1,2,3,4,5}, B={4,9, 10,17, 25}

de seaall A Ade sandll (e R ANl ) (2 i
ZEY\S 14 e B

R=1(2,4), (3,9), (4,16), (3, 17)}

o

S R™={(4,2),(9.3),(16,4),(17,3)} )
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) A dsgarall e ADe R ilg )
:Ol B dsganall
I. DR)=RR™
II. DR =RR)
LR H1=R.




\_/

CilEdlall ¢4 i)

sl ) B A o

one — one alg Al a4
one — many daxia ) aalg
many —one Al g ) dadia
many - many dia ) daa
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i ) dalg d3al) iy a8
J& B dcgaaadl Jl A dcganall (10 A 4D
F O3 daxia ) aaly ADle Ll

(Xl’Y1)E R, (X1’YZ)ER

X, €A, y,,y,eB and y, =Yy,

&
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taaly Al ddnie ABal) i gl
Dle Wl Ji B degaadll I A degandl (e R 4D
OS] aalg daria )
(X11Y1)€R’ (Xziyl)ER

X,X,€A,y,eB and x,#x,
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radaia ) damie ABMal) iyl
G o Ae il J B degandl ) A degandl o R A
O 1) daxtia

(Xl’yl)ER’ (X1’Y2)ER’ (Xziyl)ER’ (Xziyz)ER

L4

X, X, €A, y,y,eB and Xx,#X,,y,#Y,
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(Arrow Diagraim  geeed) led) gl

Bl il gl Slad) sl aadiu
:%_*&\ JEL el
1O sk
A={1,2,3,4,5}, B={2,4,6,8}
degandl A degandl 0o R, Ry, Ry Ry cl®le o)l 35a sk
t Y (s B
R =4{(1,2), (3 6), (4 8)}
R,=1(2,4),(2,6),(2,8),(1,2)}
Ry =1{(1,4),(2,4),(3,4), (5 8)}
R,={(1,4),(2,4),(1,8),(2,8), (5 2)}
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P YIS cag (Sl V) B Jia oK

2axia ) aalg A

saly ) 2als @Ble
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daly ) i dBDe adia ) dmie A
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Vord Relation i3 sy

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

LA e ol Ji B de sandl AA@M\UAR“M\
R=0 culs 1))
s Jla
A={3,57}, B={2,4,8}, RcAxB to)) sk
X O QS 3y pe dBle 6 055 X) Ledd e R A Lije Wil i
E(yEB,XEAu\L_\g;@;.mJLU\LgMyM
Laila 4l Lg\ A 4:_}4;,&\
R:@u}ﬂ&;UUc@\MJm :,é)):_
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:ldentity Relation =g\ 3%
degana A O @l (A degand e 3l R G pas
O3 Bang ADe Ll Ji R Al ol (A x A (e Lk

O @) Ly bl s (X X) e R
1a={(x X): x € A}
'A — {ai b! c} Ui Ué)u: dllo
/A — {(3, 3), (b’ b)’ (01 C)} .
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-Universal Relation dslidl 3%l

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Dle il Qi B degandll Ll A desandll (o R A
o R sl 13 bl
ol ¢ CAx B
R=AxB.
s JUie
10l sk
A={1,2,3}, B={a b}
b B icsaadl ) A desead) e R AL 4D G
:&;&\5
R={(1,48, (1, 5),(2 a,(2 06,3 4,3 0}
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o) A dsgaaall e DR, @ilS 1)
ds gaaall (e ADSR, 4 B dsjarall
(Ol Casgara) ) B

(RyRy)™'= R,™'R,™*
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D oo R OB A e sana e S ADNe R o) il 1 iyl
cailS 13) :(Reflexive) 4usSle v/
(a,a) ERVa €A
i€ 13 :(Symmetric) Ailaia v/
(a,b) ER = (b,a) ER
cuilS 13) : (Transitive) 480 v/

(a,b) ER,(b,c) ER > (a b) ER
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$AlS Adde

(Equivalence relation)

/

o

dusSle
atilaia 9
a8 9
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ﬁch of this Relations is equivalence relation on Z? \

:Z“,s:,s&“)lﬁq.\ghaqi
* R={(x,y),x,y €Z, x+y = even}
* (a,b) ER ©a <b.
* (a,b) ER © a? = b>.
* (a,b) ER © a #b.
* (a,b)R (c,d) © ad = bc.
* (a,b)R(c,d) @a+d=>b+c.

- /
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(z {(x,y),xy €Z X +y = even (>5))}

ASle Al e
X+x=2x €L.

Al 43 Rl e
ifx+y EE >y+x €E

41815 A800al) .
Ifx+y eE,y+z €E =
X+y=2n, y+z=2m

ranl
X+2y+z=2n+2m

x+z=2n+m —y) €2Z=E
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K- (a,b) ER & a <b. A

S ADIe i Y el g duSle cund A8l i dliaa ye g < @ Of Cas
- /

K(a,b)ER = gt = i \

az = az:z\.mSLc. &M‘ *
AL A8 R J

a’> = b?> = b? = qa?
4080 A8MRl) e
a’ = b?, b% = c? = a? = c?
\_ LS5 1Ble M) 355 llyg )
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@)R(c,d)@adﬂc

(a,b)R(a, b),ab=bha  (4Sle 483l))
If (a,b) R (c,d) = ad = bc = cb =da
= (¢,d)R (a,b)

If (a,b) R (c,d),(c,d)R (e, f) =
d=be cf =de —d =" cp=2C
ad = bc,cf = de —a,cf—ae

be
:f:; :af=b6 — (a;b)R (le)
(3\15\_'\ AAM\)
L 39S 480le 4§ =) (Lias LﬁU—D}

(,b) R(c,d) & a+d = b + ¢ wtiose alsbsh i

31







/ c‘\jc;‘ﬁ\ LFU\.L: \

Gl gl agpa e aSilil jUaw) 3
ol Qe dll Al gl e ¢ g by plasll Al
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