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Question I: (0.5x8=4points)

Question 1 2 3 4 5

Answer b o c a b L C

Choose the correct answer, then fill in the table above:

(1) Ifarelation R is defined on Z, by aRb & a + b is prime, then the following pair belongs to R

(@) (1,3).
(b) (3,4).
() (2,7).
(d) None of the previous.

(2) If R = {(a, b)|a > b?} is arelation defined on the set on real number, then R =

(@) {(a,b}|a < b?}.
() {(a,b}|la > b?}.
(¢) {(a,b}|a® < b}.
(d) None of the previous.

(3) In the set of positive integers with division relation (Z*, |), the following pairs are comparable:

(a) 2,31.

(b) 21, 14.

(c) 4,12.

(d) None of the previous.

(4) If R and S are relations on a set A represented by the matrices
_f1 1 _J10 1 _
. MR-[1 1]andMS—[0 1],thenMS°R—
@[ 4

ol

@ o of

(d) None of the previous.
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(5) Let A = {a, b, c} and the relation R on A be represented by the matrix

1 01
MR = Il 0 0}
010
Then the relation R is
(a) Reflexive.
(b) Antisymmetric.
(c) Symmetric.
(d) None of the previous.

(6) Let A = {1, 2, 3,4}. The equivalence relation produced by the partition A, = {1,4}, A, = {2},
Az = {3} is given by:

() {(1,1),(1.4).(2.2).(3.3), (4.4)}

(b) {(1.1),(1.4), (4.1),(2,2),(3.3), (4.4)}.

(©) {(1,1),(1,4),(4.1).(2.2).(2.3),(3.2).(3.3), (44)}.

(d) None of the previous.

(7) Let G = (V,E) be an r — regular graph with |[V| = |E|. Then the value of r is
(a) 16.

(b) 4.
(c) 2.
(d) None of the previous.

(8) Let H be a graph with 8 edges and degree sequence 1, 3, x, X, then x =

(a) 6.
(b) 2.
(c) 1.

(d) None of the previous.
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Question II: (2+4=6 points)

A. For the partial ordered set on A = {1, 2, 3,4}, given by:
S ={(1,1),(1,2),(1,3),(1,4),(2,2),(2,4), (3,3), (4.9},
draw the Hasse diagram representing the relation S. Is the poset a totally ordered set? Justify your answer.

No, because 2 and 23 ave |'ACoM?ar¢,b\c
tz,3) ¢ S and (3,2)¢ S

|
B. Let R be arelation on A = {a, b, c,d}, represented by the directed graph (digraph) below:

a b

- B

Then answer the following:

(i) List all ordered pairs of R.
R "i(a,o\) J (Y, b), < ‘),(OI/J)/ CQ, b), (b/c‘)/ (g, x) , CC/‘4)3

(ii) Is the relation R reflexive? Justify your answer.

sr (a,n) 6R

‘/CS, because ' (%, 1) € R V2 eA (;’”‘R
ex ’, Mere Vs a \eof oX eNeury ejo:e.»: (::‘)cp‘%

(iii) Is the relation R symemetric? Justify your answer. €A £ty

No/ be cause (¢,a) e R bt (a,¢) ¢R

(iv) Is the relation R antisymmetric? Justify your answer.

No/ because (a k) e R oaud (b,a) eR

bt a+b
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Question I1I: (4.5+1.5+1+1=8 points)

Let R be a relation defined on the set of integers Z by R = {(a,b) : a — b even}. Then answer the following:

(i) Prove that R is an equivalence relation on Z.

() Yo e Z

Q—Q=O:1C°) "seven => qua) G‘R VQGZ

, .
= R xel lekve

owAT /4
@‘do‘rbe'Z,l‘?(qb)eR;‘, o-bzak fer s ke .
=% b-az2(Kr) za2m where m -k €

/

—
—

but s S da 1'S ertun
(b,a)ye R s R SYmmelre
@ \JG' b, c 7 y \‘E Ce, b) clR awd (Y ) eR % q-b:')-lt‘ A b-c=2K _&:S;TV
\l l
=2 LQ-M‘\ (_%.C.) =2 ¥ %2 \Ct :2(K‘*k9
= a-e=2m, wheem-KrheZ
oee s ewer
@)eR = R Yrouschie .
(ii) Find the equivalence classes [0] and [1].

=) :3 a) (a,6)eRY=Jala-oevea]=falx-o= 2k, bor some ke Ty

— ‘s_,,,/,w,-z./o, 2,4, .—-\=2T.
[“]1 3 :C(\ (ﬁ, ‘)G R\S = ?Q‘ o-\ =2K/ tc'ill = i 2K\, ?"!‘-( Kkl} =i"I‘3I-‘I\’3ISI "S
(iii) Use (ii) to find a partition of Z. 0 Lol & 4} . B+ ¢

1ol a-fcl B) foswm a ?M)f\'h‘on o & BE@Eail: o
B aqul\l- Z.

(iv) Is the relation R a partial ordered set on Z? Justify your answer.

No/ be Cayge %4 net awlis M':"J"Y"C (4.7 =2 evs)

2= %2

Sin Ce (2, 4) e R and (4, 2) 'é-R

bt 2 &y .
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Question IV: ( 2.5+3+1.5=7points)
A. Answer the following questions about the graph G:

(i) Is the graph G connected? Justify your answer.

No/ be Comce Inere Ve o Po&\« Lc"uJeun e veylex @) aud
e Vexteh (E)

(1)) How many connected components are in the graph G?

marc 2 Cennected C_omPonadLs.

(iii) Find a simple circuit. What is its length?

A}&)C’I A
its length =3
(iv) What is the degree of C.

degree ¢ = 2
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B. Answer the following questions about the graph J below

J
(i) Is the graph J bipartite? Justify your answer.

y es, bcc:xusf_ ds Vextex seb 18 e union of Awe disjpd
SJS V ig A s, QV\A \] ib' e“/av\d e"'C}\ Cdsc Conntc_‘b

o o2k \/Or*ﬁx ' \/. o O\Ve/r‘\‘cx 'n V,_.

N N
‘y
ot
]
jz =
(ii) Represent the graph J in an adjacency matrix. e Q ‘_1
a b c
al O \ 0 o \ o
bl] ] o \ ! o ‘
j\/ \ | o ) 0 o O o
d1 o 0 o } o
el 1 o o \ 0 \
f O \ o o \ pe J 6|Page
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C. Are the graphs G and H below isomorphic? Justify your answer.

h

Ne, W& G

becowge eamem vecken v G o F Jegree 3"’010'5“6“}

Yo oancter Vexter ot Jcauc 2

))u-l' W Pore s o Ver et (%) o? olcﬂrgg 3 awd
1$ oJJ'acal‘ +o 4\,"‘_ Vw\‘c}\. =2 o.?_ o‘eﬁtﬁt 2

Good Luck <
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