| RELATIONS @
ld Relobions oundl Hhely PY?UPM°Q5
A fundomentod wow  to relafe  elements of two sk

s Yo form evdered pours,

Net A ond B be sefs. A b}'rwu/ velation from A
v B 1 o subsel of AX83,

G Orduud pais

i

Nofo.tion A bin velofion fopm A 4 B
o R b s IS o %9] of ordeud pairs
{ - whow the  fivst elament of euch
CO\,b)é R oy dowd pou; wmes from A
O
o s souuijz to be veloted setond elemand comes from
fo b by R B.

I N-awry velabons ¢ Qelaﬁo;ﬂghips oumong elements
of move Mhan two seds.

I Exoample : Givor A= 5[0’1,9_?@ B = {O\, b@

lel's consider §C0,O~7> (0,0), (1,0&7, (2, b)f i a
velohon foom A o B.

0 Hoe, o0 t o velation
o 0 Ra



[JEI_L] Exomple: Given A={0\,b;€?, B={1;2,3?

w 14 Rai(a,i),(b,i),@ﬂ)?, s R a rlbion
fom A T B ?

w If R= i@,c\),(z,b)?, s R a vlakion foom

At B 7

Thod e, A bfhcuu/ Telotorn from A o B Is

o. subset of o cordesion P'vnoofud' AXDB,

2

R C Axo
% erw”asenh%g b?nqﬂy velokions

7 it a R b, we draw an amow from a fo b
0 —> b

So\\j, A = %’0),,, 22, — gu,vg
=7 (0,u), (0,v), (4,v),(2,u)f
G'Yaa)oh : W W& eon vepvesend a bfno«ru/

2 Yelation

) 0] x  x
=

V 1 X
1 2] x
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A1 Relakions Y*e]oves&n% one o many V‘daﬁ'cmsm’ps behean

elww% fn A ond B.

@. Whot 15 Hne cliffowence  betwan o velodion ond o
funekion o A omd B,

Relokions - Relalk
elortons WPWWL{) one To many velakionshi
bekwean efements in A and B.Y TP
A 1
b “
3
Funelfons
If o o o4 s c:Peﬁ"neo? on sds A,B,
then, 4 _op assigns o eoch element
N the domain gl A QXOLUH‘/ oL
eloment  from 3.
S0, jmc s O spwavp velodion -
o, —— 71
Z s O\fﬂc»

b
W
&= A velolion on the sef A is o subsel of A xA

Framplet  Goyan, o sed As{1,2,3,57 . Which srdoud
poiys one in the yelofion Q‘:{Ca,b)]a dividAes 193

R = i(”: 1), (1,27), (1,3), (’hh)) (2,27, (z,q),@,z),@m)z
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[ Wwe can Show the velahiom g&aplﬁcaﬂy on well —

[ How many 7elobions owe there gn a sel with

elements )
A velohion on sef A" is the subsef of AxA .

Of A has “ntekments, AXA bhos N elomants .

We know Hat | oy sef wikh * my " elewunds han
27 subses.

Ry Instones Hf A = {’1,2,3] . Totod

svbsefs of A e P) m ;W» 29, §37, 5,27, §2,7]

(1,90, {b0,3), 47 f

= le = 23 =K |
Thos,  thow will be 2" bebs o
AXA.  Henee, v

27 velaHons
[eh Refloxive Relation

VA Relodion R on sef A

ic callecl ~eflexive 3f (a,0) €R  for every
clement o €A, -
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[ Given o sed A:{{)Q‘)%JL"S, Lds consider  Hae
J’OHUWI”Hﬁ YelofHons —

Ry= § (1), (1,2), (2,1), (2,1),(3,L:),<L;,1).,(h,u)§
R, = %(1,1}, (1,27, (2,1)5

RB - g (7’ 1‘7 ? (1’ 2‘7 ? (,U")’ (2’17? (2"2“> ’CB’,3>) (L" 1)
()]

Hove, only Ry s meflexive

F1 Given A:{'I,Q,’b,h?. s Hie  yeodiom
R= g(a,b)[ o oy é{es} e flexive -7

YES: R= ?(7,1), (2, (n,a),(uu),(z)z),(zm),(z,:a)
<L”LQ§

[EL[ IS f'hQ “Cvacfes 4 Y’Q{o\/{)‘l'@m ON qu SQ[' OJC
| positive  infeqers  veflexive 9

YES; Becoause a “diviofes” o CO‘/O\)

[ If set of positive fn’reg@ﬂs is veplaced by
| " set of adl inteqest it is ot

vyelothon. - -

' Becavse o  does not Al yde
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[eh Svmma}‘m‘c ondl OU’DHSK/MV‘Y)Q/P‘YH(; e not opposites.

Becavse, o velation cor have both of these
pwope;—cf—u‘es o mouy Lok botA of them.

[ Given A= f%’L;'&,H?, New considut He fallmfnﬂ
relofHons —

Qi-_: 3(1,1)} (1,27, (2,1)5  Symmehic

Rs = 2(1,1), (1.2). (b4), (2,1),(1,2% (35), (1)
(lm)?

A ruhsy mmetric

S Ry= 4 (21), (3,1), (3,29,0,)1)9@,9,@)9{

R = 5(4’17 (12), (13), (1), (2,2).(2%),(2)
() (4), (w3 '
Thows  no pawe of clemends o and b

with  a#b such Hod (a,b) and (ba)
bd0n3 o Hwe velabion.

[B1 Is the “dlvides” velokion on Mo  sed of
positve ?nfaﬁms syvmvma;.ap{a 7 ov, aﬂ/?—{symmtﬁ“l‘cy
The Yelobion is not S)’me etyie — because, - |
@,‘Q_) e theve, bul not (2, 1)

—_



[ 5\/rnma,+pf¢ Relatior @

A welation R on o b A s calledf 5ymme+m’c’_
1t (b,0) €R whanevey (a,b)YER, Jor all a, b
& A.

Exornnple :
Consnolvc jollmf’nﬁ Y‘elodi:'ans o ?I,Z,B,Lf?

5 = %@, 1), (1,W2), ('I,DL:), CZ‘:VQ, (22), (3, 3)
(q,i), Gh’-f)j

Q SYM metvic  Relaton

R

0 w W
2 = % C"; 1) , (") 2~> ) (2; 1:) F Jymmdi—h'c Reloton

Ry Anﬁtsymme/‘hﬂf@ Relohon
A velofion R TS M‘Lfsymmﬁm'c it Lo all abeE A,

}
o

i'f (O«,bv € R ond (b,o\) ER. implies
ot O=D

l We 0se q,um@iﬁw b Yepw_sM bt
fome ...

Va Yb (((a.5) €R(B,®) €R) = (a=b))

A velekion s w%‘symmd‘m‘t I f oma(’o-m&/ 1
thow ole o pai“r’s of Aiskndd  ddunants o
ond b with  a vdoded v b and b veloted
o . |

So,



B Transitve Relotion s
A velabon R on a sef A s called tpansitue
|
f whenevey  (a,b) €R  and

(bse) er |

.
n (o, e) €R,

p Jor all o,b,e € A
Vse quankifiers 1o define the some —

YoYbVe (((a,b) eR 4 (b, c)e Q) — (0,¢)€ R)u

{1 Example ;
Given A= g 1, QJ?JL'Z

= § 650, G, (52, 1) (4)
‘ GU%JE
3= § (1), (12009

(ot Hransifive

@)1)63, C’t,z) € R
[ﬂ but C?—)?Q ¢:R



E@] IS 'H)e CQAU\O‘O(Z.S YQIGCHO_M OnN H')e Geja OJC

positive ?M‘eg@hs Hronsive 7
el ondume o vides b
b divides ¢
As o oivides b, b is o mulliple of “ao"
S0, b =0oK , whve K s some,
positive fnféﬁene.
b QGV‘\O@’D C, C g o mUlH’Ple of “p

30, 0= bJ , whaw £ s spme

poSiHve ?nfeﬁ@)tg.
Thus ¢c= (ak). L = o (Kf)
(agf—’:” S0me.

-:—>. C s a meu‘Ple of“a\” ”“Lej@“
Therwfove a dauides ¢

L? Tvonsitive

g Comb‘?n?na Relationg

Two Yelofions | say R1 % R2,
eonn Ve combined 1n o way  Hwo diffowunt
sefs- o eombined..
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F1 Givan Aﬂﬁl,ﬂ;%z on A Bzfﬂ,z,@,u}. Relahonsg

e = §u1)  (22). (29)]

Ry= % (1), (4,1), (3), (m)f
Ry O Ry = Z (”"’)2
Ri—Ry = 2(2,2),@’332

q]j Composife Relod-on

ek R is the veaton from sl A b B
| S n the  yelaton ﬁ"mm sl B ¢

Composite of R ond §  ts the rvlaHon
congianﬁ of ordeied Paivg (a,cf)
Whee, a€A , c¢€ ¢, and

Jor whih  Hure exists an Q[emefug
be s such thof (a,b) €R oand
(b,¢) €S, |

We olenote composffe_ of R ok ¢
oy $oR
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[ R s a relation fwm iﬂz%?%{:zauf

with R = 2(4 1), (1,4) 2, 3) (3,1), (3, L’>§

$is o velohon from il,z,g,q] To goﬂ,zg
w1 Hh $= %6’]:(/0), (2,0), (3 1)’ (3,'24),Qﬁ)2

SR (o), (1) @ (2:2). ('b’())’(%l)g

oy lh6+cmcz o (2,1) s 1n SofR. .
Bocowse, cR.

i C:LDQS

e
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N-ARY  RELATIONS
Offen velakionships  vequiee  mpre Honps 2 sefs

v Relakivushi fovolvin stodents name, studond's
maeyoy, ond 5w0{7¢n}2 3}1:147@ poinf Average

8% Re!ahiowship Ywvolvin m"r[{’me) ﬁgﬁf humbex,

5farb{11°nj pm‘wf, destinalipn ~ ofy

W These velofions  one colled !\Fmry Relatons
V/S'f"uc{]\f of

these  velodions  ame i’mpmmﬂ i»{ computer
dafabose .
meov*fmm.a_; Neee s
the questions  pelye, —
@ Whieh ‘)Lujhf”s land  of  O'Hone ft"«’rPavf
befween © 8 AM and LM
@ Whh  studenfs c»fgcmn elory o
SoPhomow_s majqr?nﬂ n mathernaties

onel hove 3&1@(’2)1 Mo « 2.0 awmaﬂe.

lved Ars Ay oo A, be sefs. An n—-mr*y
velabon on thew sefs in o subsef of Aj KA, % .

fo anstiex

Defivution :

A
How , sefs A, Ay v vor i A, e domacns
of the relafion oA N is callesl Mo

ofq_ﬁy,gﬁ o]L veledd'on .
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% Example
et R pe the  velation on N XN x N

@ Comsz’nﬁ of all tojplee of !"f)feje)w Ca,b,c)
wi M a<ble,

Then (1,2,’5) ER |, a velaHon
(A,L,,c) gR, nel a  wvelatign,

Degvee : The c!eg'ree of Yelakion ‘s ¥

Domaing Domains ane vad to Moy of
s 0
naturaf numbeiz, f

@ hef R be fhe velation 7 X . x J. ensisin
of all trip Jeg of fnfeﬁehs (a,b,c) i whick /
@,b,C) Jorm  an NUH mette pwogressfon.

|

Thaf g (Q,b,c)é& iff
thene 1s o fnfeﬂe)-c K Such Hat

b= a+k
C= O+KkK = Qq+ 2K
Or, b-—a= K e~p=k
50, @’5:5)6R : Degwe‘- 3

(2, §,9) ¢R Oomains 'equ(? to sef of infegers
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Dofobese, cnd Relofiong

W Da/@aba.se) which 1s o coliechon of Information,
vecovds, dffen is oy lange  becavse of swr

mqmmeruf

w e ned fo add, deleto or manupvlate  vetovds
many Himes  po cfouf, ond  we must

Mininuze My M- needecl +5 A Hhose
oPQho\JZf'ons.

W To ensvre thece D'PMOJ'!'DHS, vecrious method s
e avodloble Yo vepresent o damabase |

Q Relofional dakn Model s one

of them

Q Based on yelotions

Patabose : w  Consists of Reeoyds

Which ane  n-fuples
made Up of fields



