King Saud University
Department of Mathematics

Final Exam in Math 151
Semester 1, 1443 H.

Calculators are not allowed

The Examination contains 2 pages

Q1. (a) Without using truth tables show that (p Aq) V (-pAq) V (pA—q) =pV q. (2pts)
(b) Suppose a, b and ¢ are integers. Prove that if a divides (b — 1) and a divides (¢ — 1);
then a divides (bc — 1). (3pts)
(c) Use induction to show that 1+5+9+...+ (4n — 3) =n(2n — 1) for all n > 1. (4pts)

Q2. (a) Let R be the relation on Q (the set of rational numbers) defined by xRy if and only if
T — y is an integer.
(i) Show that R is an equivalence relation. (3pts)
(ii) Find the equivalence class [0]. (1pts)
(iii) Show that [7/16] # [—1/8]. (1pts)
(b) Let P ={(a,a),(a,c), (b,b),(b,d), (c,c),(d,d)} be a relation on the set A = {a,b,c,d}.
(i) Represent P by a digraph. (1pts)
(ii) Show that P is a partial order. (3pts)
(iii) Is P a total order? (Justify your answer.) (1pts)
(iv) Represent P by a Hasse diagram. (1pts)

Q3. (a) Find the number of vertices n of a complete graph K,, which has 36 edges. (2pts)
(b) Let G be the graph below.

(i) Determine whether G is bipartite. (Justify your answer)(2pts)
(i) Find a simple path from a to h of length 4. (1pts)
(iii) Find a cycle from a to a of length 6. (1pts)



(c) Determine whether the following graphs M and N are isomorphic. (Justify your an-
swer)(2pts)
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Q4. (a) For the graph H below, find a spanning tree with root r,

(i) using depth-first search; (1 pts)
(i) using breadth-first search. (1 pts)
(b) Form a binary search tree for the words english, chinese, russian, german, arabic,

spanish, french. (using alphabetical order). (2 pts)

Q5. (a) Prove the following Boolean identity. (2pts)
(z+y)(z+Y) (T +y) =2y

(b) Find the complete sum-of-products expansion (CSP) for the function
f(z,y,2) = (x +792)(T + 2). (2pts)

(¢) Find the complete product-of-sums expansion (CPS) for the function
g(z,y,z) =y + zz. (2pts)

(d) Use a K-map to simplify the following sum-of-products expansion (i.e., write in MSP
form).(2pts)

Yz + Y Z + Yz + TYZ + TYz.



HohAS 3
S omedon & ALt 3

C ’Ju,‘( )VL ) ; @m@»)

s @

(Pr9)V(7PA9) v(pr79)
NG VIISLY
= @sz) v (pa79)
= @VF) A @\/ 79 :—(c]v]oy\ T = qv ¢

by &

he = @/’a.(.'l) qua&’i)
. r;‘_«quﬂ +C(4a+q CL-I—4
/)Ec /L 9,99 % *CHMC(L
= “(7{‘72?*71”&)
=) afbe 4.
S®
PQ»):/H,&% ~(Gm-3)= mn-2)

BS PY: 1= 4@-)=5 Tare-

45494 -+ (4R-3) =B (e8 4)
omd) we (%Mtw P(84+4) w5 lnna

59+ (@) ) > (20 1)
M) (28x4) -

4*!“3/1’(5—!—-' - @ a+’l)
&= /\4—‘7‘—-}—9*.-.- ,;-@ Q_g) + (L{ Q+4)
£ (24 4),,.L( a+4

Ir

N 29:3 %
= 9\3 +3441 2 ). )—l 5
QLPS: (@ (ZQM f,gw 2048 +)

~ 9843841 = LHS

» v\ L L .20 @emw—&oy

/Lll = b-A = qa_ = b= 70.-(-4'
dlc-L = c- 4_C,a B C=quah

[ S P(@H) bt
= P) s = Ym>1

;cu@/&%e@ R

%}m,%cﬁmﬂ W%Q %

= m—gcz—a% W= -(n-Q)ET

aﬁm
—’)R\os
,ij,(g %CMWMR&M%QB
Y- éeZMJluX%CZ
= (odry3)EZ
Da-3eZ> mQ%
*> Rs banshine @)

@,j M@ = Rwon éyxwtw'ab«d
M)O ‘ow L

) %M&ép) f)LQO}
= )lm_e@/’)l OCZ)
= jwe® uez2f=2

Vm>i (“)0
.5 Lt by we assmothat PCﬁ}w[?WQ

Fr-C% e g
¥ ) .
i
-1

= ?R/(i) = [7,»}4-'[81



(ft') ) @ | |

b0 [y e e c e Y-
.ﬂPu,,Qé@ | ((,'Q)C i CD

. CCQ,(;)QP,. (C,Gy ¢P ( )aé%lfle,@

Edely @) ¢p } 2 P ko) o e d) o

. P> hhamikine @) )
.”@7,. > Poa pukidoden 5 |22
@L)@ P\Amqfral‘o‘[aym-




@) ory) (wrF) (5 3)
’:@M?mygg)@mg)
# (B Q) (F0)
= WACHI AW AT 4 UG QA GT19Y
= M‘é‘*ué:m% '
N
1wy = @+ rgé)@—‘_*%)
- ot R RTABS
= m’b#i'%}* Y -
Sty e AR ELDY )
CSP@) = mag+ﬂh5”é+“zggf‘u%}5- |
Y ©
ANYB)= F+*E
2 5 () > - (D)
-y gag)
~ A _,_nua‘?)—i-‘xb%—q—a’t La .
ng@): &_38+&%g+ ()ua’%j %
_ C(’S@):@ +oyt g)@-f 9 %) (A ‘5@



