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Q1) [10 pt.] Classify the following sentences whether true or false.

1) [If fi(x) and f3(x) are two functions then f,(x)* f2(x) is O(max(fi(x), f2(x))) (X
2) Iff(x) is O(g(x)) and f(x) is Q(g(x)) then f(x) is @(g(x)) W
3) f(x)=(x+1)/(x+2) is onto from R to R 00
4) Two sets are calied disjoint if their intersection is the empty set (v
5) The complexity of binary search algorithm is O(log(n)) (v~
6) The set Z is the set formed by the union of the set Z” and the set {0}. &%)
7) The number 1001 is a prime number (X)
8) Vx (x*+122) where the universe of discourse is Z" Wy
9) Ifajband bjc then alc (o
10) x+y=y+zis a proposition 0

Q2) [10 pt.] Select the correct Answer

1) 2 mod (x*y) =

a) X by \ c)a ) dy 1
2) ifA-B={1,3,6},B-A={258}then

a)A= {136}, B= {23,538} b) A= {1,3,6},B={2,4,58}

¢) A= {1,3,5,6}, B= {2,34,5.8) (@) A={1,3.46},B={24358D
3) theinverse of 7 modulo 17 is

i a) 12 E b) 5 c)6 d)2

4)  The case of not finding an element in a list of n integers using linear search called

a) Best case le) worst case } C) average case d) none of the above
5) the number (1234)16_ *( Lﬁ)g

a)2AC (b1 10'6”4} c) 042610 d) 46011
6) If A={1234,5},B={23,5,6,7} then {1,2,34,5,6,7} is called

| a)AUB \ b)ANB c)A-B dB-A
7) 1fU={1,2,3.4,5,6,7.8} and the binary representation of A = 1001 0110 then A=
L) {1467} b){23,58} c) {1,2,3,4} d) {5,1,6,2}

8 AU(AnB)= S

a)® b)U A | d)B
9) ged(2*2*3%5%7,2%3%3¥54)= -

)2 e L b)2%2%3%3%5%7 C) 2¥2¥3¥3*5% 577 1d) 2*3*5%7

10) If Xp41 = (3%,+5) mod 7 and xo =2 then x3=

a) 1 b) 4 {90 dy3
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Q3) [15 pt.]
a) [9 pt.] Write Pseudocode algorithm to implement the Binary Division with Remainder and
determine Big Theta order.
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b) [6 pt.] Find as good big-O estimate as possible to the following
S
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i.\‘.i;__-,_. 7. 3n210gn+ Sn+ 1/n C) ( 1,11 )aj y\) + U (‘l\:) ko C/(V\ ) — U (hz \03 'V\)
(\ 5 3. W +30n+3logn! Ol +Qlleg ) € lognt < Lgw't wisqn
- 96.5 7 / L
‘i\“‘_‘. 4. 25nlogn+ 300+ (3n+1) (2n+5) O(V\ )
T Olnlegn) +0U) + 0(F) = OWR)

~ Q4) [10 pt.] solve the following parts:
a) [5pt.] By logical equivalence rules, prove that (p—>q) A (q—r1) — (p—1) is a tautology

®P-1)nla-I\v (-0 = ~(P>4)v = (q>1) V=1
2255 =(=Pvq ) v (=g vV (mPVY) = (PA=4 V(G M) v (- PVY)

e f\P{\‘O{,}V-,P V{GArIvy -,—_Eﬁpvhp};\(-ﬂo\rv_p)\l\/[(q’u@,\({wﬂ

[78 BAV-RI VIV AT = =gv=p v, vr h
MYVY VAPYE = T vaPVY = T

b) [5pt.] If It is rainy, then I will stay home.
1. Write the converse of this statement.

T st hewee, $hoe 1T 15 m:\«j

2. Write the contrapositive of this statement.

sz I clcd' SE\W\«‘VJ .\V‘\ovwe/ va*@ﬁ\ 1)( i M°¥ Tfkfv\\bj
5 _




G N Q5 [15 pt.] From your knowledge about Proving methods, solve the following parts:
- st a) [Spt.] Prove that the sum of an irrational number and rational number is irrational using a proof

Eﬂéi»"_‘ c by contradiction. S"J.I?,‘Ja.gera?\/w r o raboad @nd 7 ) l\f'fd/%bhgj %J
B+ (1) =1 s irrabios)

b S+t = P_ £ _ Pu—ty |
T 7w S ot hue fhen QU 4o

7o be S=yypi ratron. should B Le 1 UL rq,%mac»{j
)ﬁgf;)we 'Su]ofc;se }’[\»,_4’— % ‘{»_» !\ffd/élw
L (sev+ios rafioned ) —> 1 b rahoeal

65 7 v irrebional — > \S=r+1 ;"rr’aﬁbW%?

b) [5pt.] All animals with scales are dragons. Some animals which are not dragons have sharp
claws, So there are animals without scales which have sharp claws. From the premises,

prove the conclusion.

lf/{' F'LX)':X hﬁs scales ¢ D)= x acquap»\ ¢ Ciny=X las SL'QrP
claw g

C VALSO) =D p¥emise

|

2« AX[~DWy ¢ W) Prewise

3 DA CU\) eXistomtial specifiohion S (2)
“ s (O‘) =D (0\) um'\/erso.p Specy E.c_ev\\m £ o 0)
S '—"D(q) ’?row\ 3)

& M S(a) i Il

7. € La) E-Y'-F‘M:;))

2. 71 8(a) A T (a) From (£) € (3)

4: AX{slpne (9 existatal Speci beahme From (@)
¢) [5pt.] Let
(i) n is an even integer.

(i) 3n + 2 is an even. \M

1. Prove that (i) — (ii).
2. Prove that (ii) — (i).

(1) lot wybe wmuﬁﬁw Hher =K ¢ 1< \/3 ’iui‘uhe/ F +L‘wcg=rt/
Tvur2 = 3 (WK) +2 6K +2 = 2(3k+) = 2_(j) ool 3 fw\eesﬂ
hew  mtr wever A
@‘?3\1*9_ v o even Yo v Uy eve by Codrefositive let W 4 oamods
N=2m+) ¢ 3u+2 = Z(em+)+2 = Emt3+2 = Em+H +1

) = 2 (3mar) +1 = 1(6}/)3+a avel G Ly o 'ﬁvwb.ea&e/r

oo 42 v A
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Q6) [10 pt.]

a)[Spt]LetA={a,b,c,d,e} B={l,a,b,2,c} C={3,¢c,a, 1, f}
1. Write AUB.

2. Write A-(BNn Q)

3. Write (ANC)x(C-B)

4. What is the cardinality of P(A),power set of A?

5. What is the cardinality of A xC?

1- ,q\_)g:ic\,g.ca e, }

Z- A-(Bnc) = A -%ya,c7 = = b, d, ey
s ZQ S ) %’g (Z/{O\"g,') (o £), (c,3), (<, ,P)j
b- Al = 5 then |PIA)] = 2° = 22

S- JAxc) = A\l = 5 x5 =25

b) [3pt.] Let A and B sets that contain the letters of the words: MATHEMATICS, and
APPLICATIONS respectively, use bit strings to find A — B and intersection of these sets

_ﬂ'BCD_‘E‘FGHI‘JKLMNOPQRS UVW?&YZ
J oollocoloccocol 10 0600 wmobhewalicg *

Leai] gl )

10V oloc0olodlol ]l e ol laasoidoo &W?Lu}nms

ODoo O0flco lgooeo] coo60 0oocoasde o) ey my
f’/

,D!OcQQDIC‘QCC‘GC;CC“O\1CL/QL_C>O

t%ﬂ%

195

c) [2pt.] Let A and B be given two sets. Without using Venn dlagTanﬂs, showthat AN (AUB)=B -4
ﬁﬁ(ﬂMﬂfg(ﬁﬂﬁ)UﬁgﬂB\:i<$1J(ﬂﬂ%)

AR = i% A

}



Q6) [10 pt.]
a)[3pt.] Find

[2
L1

4

-
—

I+ 1X]

[0 1)

—

[3)(3-1—'4:\‘!

7

2¥o + IX?-]
IXo +4XZ

z‘l |
4
b) [4pt.] Let a=1000 and »=5040. Find gcd(a,b) by using Euclidean algorithm.

9Cd (looo/ Sol-lo) 955/ (5'61-{0 ]aoo) - 3‘6] (‘Sghuw\odicoa MQQ\
= 3(.01 (fooo/Ho) = 946/ (Ioou | Lgo L;,,) 3C0{ (o/Ulo)

25 3(,J( ooo Sul-lo HO

13

¢) [3pt.] Find lem(30.18)
& =
30 =

o> ,CM

o

—
—

2 X 3x3
2X3X5

I 2
%k3*5
| ' !
= Lx3%5S
! 2 ]
(30,18) = 243 #5
= 2¢94+5

go

ey
—

Grade of Midterm Exam from 30=

Q1(10) | Q2@0) | Q3(3)
[O

:] | 6,

Q6 (10)
1O

Q4 (10) Q5 (15)
% 15

Q7 (10) | Total 80

1O LO

Good Luck
Asst Pﬁaf Mohammed ﬁ%ay}w&/
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