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QUESTION 1. (6 points) Consider the following code C

Fork=3 to (n?+1)

w= 3*k4+7*k2 12,
Fori=12 to (27c+4)

Y= 3=:<k+5=||<z +2*k 21
next i

next k

=8

(i) Find the exact number of the arithmetic operations t
Outer Loop 2
o |ferates (nq'-[— I) —34]=
N'—1 times.

- Each iteration executes

8 arthmerc  operatiows,

* Heace, ouder /oop
Cxécuies a +fotal

of 2 (n™ 1) auithmebic
Operotions.

Hence, Hhe dotal  number

Q,F el hwmetc o PC( obiong

Xecubed = Bn5-8 + ()(nt.

(ii) Find the complexity of the code, i.e., O(COde)
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hat are executed by the given code.

/"'W LOGF
“[tecates  2kp4-_24] = K43 Fimes
* Lach iteralion executes 8 anthmetlic
operations
e I§{_

el foep (chen k:}’):
9 times

-He"lCel inner IooP Cxecutes q

ttal of  9(8)= 72 withmetic
OFE(o&ronj .

— |+ecates
,s#

~* Last inner foop (when k=r®e):

- Hewades 200"+ N +3 = 20w 243 2
W+S +imes

"an(é, [ast inpec /oop executes Q

totod 2 -
ar/#hffhccagc}:«o) (8> \EY\ +q0

'Sl‘nCe Hae of Oy ithnwlic o?da&om%
execuked by cach wmnas foop  covespond
an  Orithwelic  Sequeace , Hhe fobod H of
or i Hame i ¢ omeA—\m\S Q;(ECw\fec\ b(.:) ol

Hee Twnes |oops —(&é@lﬁhoj*(m#)


abadawi
Text Box
Well organized
Nice handwriting 


2

Ayman Badawi

QUESTION 2. (4 points) Is (S} = S3) = (5] V S,)? Explain, i.e., construct the truth table.
S

Conce 1 fo Columns OF the bk
fable  $>S. oad S VS, are
e Same, the oxpression (59%
(5 {,ag[ml/y zAI'bu‘va-(bv"’ +o (35V5,

QUESTION 3. (4 points) Given a,, = a,— + 6a,_2, such that a; = 10, a; = 10

(a) Find a general formula for a,,.
Ay —Apy=bapg, =0 = "™ _ 605"“1 - 0O
o 7 2
——5 K= x+6 = 0O

D<ﬂ-2
= CN"})CX""Z\ =0 =D «=3, &, ==-2.
Hente, an= C (M+ ¢, )"

© 3¢, -2¢, = 10

@ A, = va +ucz = |O (/&nj calcdator

?Solv:‘n@ He +wo @C}ua}fanj S/‘Muh‘anfousl)/f we obtain

=1 and G=-2. (= 2682007

(b) Use (a) and find as. .
G5 = 2(3Y_2 (2) =|550

QUESTION 4. (4 points) Given a, = 6a,—1 — 9a,-2, such that a; =9, a; = 36. Find a general formula for
Q.

i

Qb +9an1= 0 2 K- bx" 1 g™ _ o
Z n-2
X=X +§ =0 5 (3)m)=0

D KX =3 fepeaded tuice .

anCe, An = G (’5)n + Gn(3)" )
@a,: 3C|+3C7_:q \/
® a,

= 9, + 180, =36

gO'V"Vﬁ +he fo equah‘anf ?/'Mu/ﬁzﬂ{’aujl)/ u%fng CaJaJaJo(,

e obteon Cr =2 2, © =



Q(ll-!)? An-A
H[n-z): A""?F} 3
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QUESTION 5. (6 points) Given a, = 4an_; — 3an—» + 1.25(2"), such that a; = 0, a; = 2. Find a general
formula for a,,.

A, > a,- ba+t3an2 = 0 D e LA JI

-2
xﬂ

_,w+$ 0 o (¢-3)(x-1) =
) %, =3, &g =1. Hence, ap= C.CB)”+ o ()"

Ap> Qp-Yang +3a,, = 252"

Gince 2 is naot a soldion to Ay, , Gpln) = Q(Z'l)

= QoM =Yap(n-1) +3ap(n-1) = 125 (2%).

D A(2Y)-4AC")+3A (Y = 115(2")
2 A(2)-4A(2") £3R (2) = 125(2) r/
2 A(z")-200(2" + 3 A () = 1.25(2).

- Qé@ﬂj[/_z.{—%}: 125¢2") 2 ',1—' = 1.25 - TBC

QUESTION 6. (6 points) Given a, = 3a,—1 —2an—2 +5, such that a; = —1, a = —4. Find a general formula

for a,,. A, = ah+aP
=D On-3ap 4 +2a,-3 = O 2 X"_A ™! n-z _

d—h n-1 n-2 )__;’504 + 2 _,D:) &1'30‘-*_2:0

Dcn—z

D(x-2)(-) =0 D =2, 051
Hen(e’, ah = € C'Z_)"' -+ Cz C'sn = C‘ (_7.'\) + C?_<
aP :) av\"’ San——l +2€(n_2 = 5
Sfr\Cr€ l is a SDIKL“"O’\' +0 +m hoMDﬁeV\CGHS ’
OnLé, aP C"L\ - Aﬂ

1D Qpn) “Bap(a-l) 4 2apn-2) = 5 =5 Anc Z(Hn—ﬁ)-l—?_ (An-2R) =&

@%39@% =5 9 0An-A=§ D -A:=5 D f=-5

Hence, a,o(n) = -5n.

and | s cepeaked only

724“5, An = C, ('Z"')+C7_- 5n.
® a, - 26 +Co-H5=-| D 2¢,+C, = 4

@ ;= Yeydep-to=-uss Yo, +¢, = 6
(/g"ﬂ Caleulater, C,= |, ¢ /
bﬁv\,@\/e\éz—)v+ m
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QUESTION 7. (}0 points) Just ert% down T or F

=7,54,0,0% .-
(1)3zeZsuchthat3:z+2 0 if and only if 3 y € R such that 2 +4 ZTT
&———d——*—‘-,,——————*—/ \_..-_—-\/,'____
3 ?|: ‘F ‘» fl.': F
- - - -2
- \x-rmzo)x /3 €2 % y—_r+\r—7¢:'iﬁl
v (ii) IfE]' z € N such that 22 —2x—3—0 then 3 y € R such that 2y +1—5T,'
{o,r,?,.“ L"_—?

T S2="T
(x- 3)(x+n)— O =) X ©3 pe—=t :
(i) V€ B, 3! y€ Rsuchthate? +y=-7 T 2= 4 Dy=2 2 y- + 3

Y= e ¥

i 15 5 x

(iv) If 3 z € Z such that * — 0.25 =0, then V y € R, we have y = —y + 2022 ]
L - — —

X‘Q ‘%’, e ')(- /. )(\4 1/-l)
(v) 3! ¢ € Zsuchthat Vy € R, we have 2zy+4y =0 T -
- LUy F O, Hun youl be ),
y(Z)(“f"")—O 2"2»\'#‘/0 ¥ Coan be
X=2 =) y(o)=0 any #
(vi) VzeQ*, 3y € Z*suchthat yz € Z. F

Uy xX= %._ y= 4. =D "5X‘f°" §(73 let y:-—-w. ;fg-,x-»-»r':: -5 € paal

l’
(vii) 3z € Q*suchthatVy € Q*, wehavezy =1
\
X= =
Y
e 2 _ . . 2 —_
(viii) EI!a;gﬂZ such that 2z* + 3z = 0 if and only 1fww ,::’
S5 T g F
X (tx+3)=D. X7 0, -2 (r-n=0
(ix) If i( EI'xEN* such that z* = z, then 3! y € Q* such that 242 = 8 £ vy 2 y
— k—-—"’_“\/—-——‘—"“ 1] Y‘—" /
X=om 5':’ T = F
/ 2
- | A= O = ' Y=Y

(x) Iz € Q* suc h&ﬁ "2 S 4y = 4if and only lf);] yeZzZ such that 2;1!2 6y=0 T
‘Q—s———-—-——'\/";"_”w

N QUESTION 8. (4 pomts) As explained in the class, if S}, then .5‘2 canze written as S; = S5. Is (S; = S,)
V(S = S) a tautology statement? Explain, i.e., construct the truth table.

5. 5, S = 5 Sz = S. (Sn -:>§2) \/Csz =) Sn)
(

O o | |

0 I | o |
3 0 0 | |

' I I | lr

Y€5, (5,2 $2) V(52DS) s «a tautology S‘r&emem‘r»_}
Since it always  eveluates fo  true. {






