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Question I

Question
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\‘ Answer i c l a C b A c a &) ¢
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Choose the correct answer, then fill in the table above: (5 points)

1- For the equivalence relation on Z defined by a = b (mod 8):

@ 218 (
®wrno. -
@rTI=8).

() [21=-10).

(Q(\ + Symma [Tk
2- If{{0}, {-1}, {1}, {2}} is a partitions of {-1, 0, 1, 2}, then the ordered pairs in the equivalence
relations produced by this partitions is: I G
K
J454(0,0), (1,1), (-1,-1), 2.2)}. 050
0 {C-1.1), (1,1), (0,1, (0,0), (1,-1), (1,2), (2,1), (2,2)}.
(©) 1¢Lel), (LO), LY, (-1,2), Qi) (@A), (0,1), (0.2), (LizL), (1,0), ), (1,2), (2,-1), 2,0),
2.0, (2,2)). :
(d) None of the previous. o g( €




3- The directed graph below represented a relation R which is:

W] Reflexive, symietric, antisymmetric and not transitive. Q \ \
(b) Reflexive and transitive but not symmetric and not anlisymmctric\.0 )
4 Reflexive and antisymmetric only. \

, \ : : oeloy
N] Reflexive and symrg#glnc but not antisymmetric and not transitive. d J

4- The graph K, is considered as: " b

(a) 4-regular complete. E_ J

45 3-regular not bipartite.
(¢) 3-regular bipartite.
(d) None of the previous.

5- ¥n > 3, the degree sequence of vertices in K3, is: V\ 322
(a) n,n,n,...,n,3,33.
N —————

0
n times “\\ “ (\
(b) n,n,n,3,3,3. \ ,
(€) 3.33,....3.

ntimes

[-)
A#fn,n,n 333,...3. Tty oy 3 ”3

n times

6- There exists a graph with vertices of degrees 2
@3.X2,1. \ ;

(b) 6.4 3,2. \b’ "
473,2,2,1. - 3 ®
(d) None of the previous.




7. The number o(i:dgc's)inthe complementary graph of C,, is
() 33N -

(bY-20.

(c) 25.

(d) 45.

8- Inaposet (P(A), €),where 4 = {0,1,2}, then {0} and {1) is ® ¢
(a) Comparable.
jb‘)/ Incomparable.

10- IfR = {(x,y)|y = x* — 3}, and S = {(x, y)|y = 2x), where R and S are defined on Z, then R §
is defined as

@ (.l y = (2x*-3)*}

(b) {(x, y)|y = 2x* = 3}.

(©) {(x, My = 4x* +3)}.
A7 {(x, )| y = 4x? =3},

b= (20) =3 .

= a3



Question 11: (346 = 9 points)

(A)Let R = {(1,2), (2,3). (4,1)) be a relation on a set {1, 2 3,4). Find
MR% A'= R o R \

N4 (13), (w0 1)Y - \
S </
e 4020 " 7 (| (

b= 402003035205 (14} /

(i) R o R71, o

RoR™'= 4 (121} O
ol = JIERGRVYENY '”‘M
(W)R Rl/ e 7(

S {(m.\z-\:)a(nl,/\)g

/

(B) Let R be the relation defined on the set Z, such that:

x,y €EZ, xRy & x+yiseven.
(i) Show that R is an equivalence relation.

P o

(1) \ , TR AL i -1

J MXEZ: asa=zza then !

- PN e 2
[, PP

g \ w4 Y

@VXMC—Z-. ﬂz\u)=-> X+Y = 2 Moz L uhX

Yrpx = 20l

—;) V‘):?.W\‘-”K /

g & B
T A LR PL-X
< => U+ X = Jwmynea € Z Swhere miz

"5 ﬁRX => R s ngma;lffc

| @V“‘ﬂ?c €2

; @K’P\lj:) X+V‘):2\m km»j ol
| and Cx o
OyRe =2 yt+c=2hes hphez \ X+C= 2hshez
{iox«w@-}'@
X+ +Cz2hs Th,
=2 X+ Cmtht 2h) -2y :
=7 X*’C:z(h\ﬂ\z-q) where Wz hivhy -y
=2 X C= 2 W 40y cven
XA =5 Bos teasilye




(i)  Find the cquivalence class [2] and [5]. Q« ;

-

DT AK€ 2R K sevm=o X1 cuemwesber €2

= R S I N S
. {‘\] 1 ( .\
{53 - {*’62 : 5}\\' =2 b+ x5 tven => X9 odd wenkecty)
: )j .”.‘-7, 'F“\'Bil\ﬁg?,B,?, oo g P
1s [7) N [10] s =
(iti)  1s[7]1 N [10] = @ or not. (Justify your answer.) taram Bare e
i =7 V\r)ry[ even =72 78010 1037 Intom POIY
7410 =170 s (730 [16]=
\

047 =17 nel elen =30 P07
TRe

Question I1I: (3.25+3=6.25 points)
e #4nb ¢ Hruna

(A)Let T be a partial _qdicﬂng relation defined on the set A={1,2,3,4} shown in the given Hasse
diagram

2
|

*3 e 4
(i) List all ordered pairs of T. @

T=4(11):(20), (353) (“fa“b(l’z)a("hl):(“laﬂ,(;,|M';‘:)j

-

(i)  Decide whether T'is totally ordering on 4, or not. (justify your answer) @

no it ‘s wol dofally ordered pecanse 3,4 LA

=R
out 3%“\ ang 4%3 -

=) (3s) T and (453 )T




2
%,/.
(B) Let S be a relation defined on the set N: e (‘

. 1
abeEN, aSbhe Fl’s an odd integer.

Show that § is a partial ordering relation on N7

@VQCM_/’ %:\ ‘H(\"sO/dd M(cjcf \/.C)
v CwaRa => §s ceflexive

o’

‘ ) m oal
@\7/(“\() CN:acsume aSho => %‘ 15 odd \ b‘M-

3
N L
>\ \ \J\.

3 from @5@ and @ S 1S ealflsal ordef on N
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/ Question IV: (2.25+2.5=4.75 points)

4 //

/_.

(A) Answer the following questions about the following graph G:

2 Vi A Cf
< U
e b B d
S Y
Bl
d ¢
G 2

g :;5 () Isthe graph G bipartite? Justify your answer.
4_/’1 I {
AP ho ik is wol  because we anwelt siereate
>
v nto 2%{0»«9
oy T deaw g, gl e ents connect to each othel

/28 | (i)  Draw the complementary graph of G.
( 785 / .
o == =
[}
»

y




(B) For the graph below, find the following:

d

e
s

% oo
C’ (i) Find deg(a), deg(c).
- deglad=3 — )

dcs(c):o("' \

. ‘) (ii) Find N(A), where A = (¢, d).

N(C)—’{C'ﬂ’\ 3&@

N(d)={esra,bl
— N(AY=4a5c,5,d (D)

C | (iii) Does the graph have isolated vertex? Pendant vertex? If so, name them.
/
2z

the (solafed vertey {5 o Lycaugs desce) =0
BB

="

the , . .
Pewdanliyetex s b breause deg(h)=1

b

Good Luck




