CSCI 2200 RF1
Foundations of Computer Science (FOCS) 2019

MIDTERM: 100 Minutes

Last Name: SWM
/‘
First Name:
RIN:

Section:

Answer ALL questions. You may use one double sided 8% x 11 crib sheet.

NO COLLABORATION or electronic devices. Any violations result in an F.
NO questions allowed during the test. Interpret and do the best you can.
You MUST show your work, even on multiple choice questions, to get credit.

GOOD LUCK!

1 2 3 4 5 6 Total

150 | 20 | 20 | 20 | 20 | 20 | 250




1 Circle one answer per question. 10 points for each correct answer.

10
(1) Compute the sam 3 2%,

n=0 Z.;" J-i > }M’-{
« [A]1023, . W=e
047. ' = aoy8 /= ”"7'_
[Cl2048.
[D] 4095.

None of the above.

71
{2) What is the correct asymptotic behavior (order analysis) for the sum S(n) = 3 1.
=1

5(n) € O(n). .
S(r) € o(n?). dufwt) & &(n

S(n) c B(n?).
D] S(n) € wn?).
None of the above.

' n
(3) Which is the correct asymptotic order relationship that describes the sum S{n) = > 2*

i=0
S(n) € On?). Ot W)
S(n) € 6. a -l e d2
S () & w3 2" M s o(3" ]
[D] 5(n) € o(2™). s =
Nomne of the above.
(4) What is the greatest common divisor of 5292 and 6006, ged (5292, 6006)7 ) T Y
6 ged( 527, 600¢) = ged(r1y, 5292) = 4§00t Josk
[B] 14. c g“{(ﬂlf , 7%) = ¥198
[C]a1 = ged (6,20 Qﬂgg
. 1
= j’u{(‘fﬂ- H l"b) a-ne= L2

48. :ﬁwLU’z‘il)

.’None of the above.
= Y1.

(5) What is the last digit of n {the remainder when divided by 10), where n = 29° — 2177

0 292 ~ Q.._.dp:) ll;':'— {
Ep o gtz -z 1 (medie) PHE |
[c]4 z 9 (mod 10)

Dl = 102 412 B (nod 1),
@)

—



(8) A friendship network (simple graph) has vertices having degree sequence & = 4,4,2,2,2]. How many
edges (friendship links) are in this friendship network?
SS: W  2€

6 edges
2 e =l
@ edges
8 edges %
@ Not enough information to determine the number of edges

This friendship network cannot possibly exist

{7) You wish to color the graph on the right so that linked vertices do not get the
color. What is the minimum number of colors needed (the chromatic number).
b

[B]3
[C]4
[D]5
[E]6

(8) Evaluate (V) ~ (17)
D " -
Bj1. | L")
[D]4 1
36.

(9) How many subsets of {a,b,c,d, e, f,g} contain at most 3 elements.?

2: () @:@J (3) -2 '{ = 6%,

198, becamrt Y
D (9@
None of the above. N

equak .

(10 Estimate the number of possible social networks which could represent the friendship relationships among
the 10 friends A, B,C, D, E, F,G,H,I,J. (How many different 10-vertex graphs are there?)

[4]3.5x 1012, . o) . foxT _ 47

- osgablt bies = |2/ 7 57 7
..5>< 10%8, ’% Ll [ / choic
35><;014 each link tem be rluza-f'ai (* tf)

) ) 4y
[D] 3.5 x 1015 ,ff Lial thojecs (frwfuvf’ M)= & 19 .S
16 = ’(3') . 2
[E] 3.5 x 1018, 7 .5
x (167"* 3



(11} In how many ways can you misspell TRIANGLE, a,ssum'mg you use all the same letters?

!
[A] s, # posmketios = 6.
88—1. A’“ L“"" M av e- Mffr& '5f

8!. .- gf.—,

"! ~ 1L
None of the above.

{12} In how many ways can you misspell SUCCESS, assuming you use all the same letters?

[ {){.}( yrxle=
ﬁ.M?/M 7 = 7"_{_)(_,__..
# 3! .L' ¥

379,
[B] 399.
419. A“ M one At WS?)’"(LJS;

[D] 4do. Lf‘%?"“ Lf,""

None of the above.

- {30

(13) In how many ways can 10 identical rings be placed on your 5 left-fingers (multiple rings can go on a finger).

[a] 5" goch vivg chooses = [ by e
[B] 10%. choose 10 wréﬁxﬂf'zﬂ,\j Ju;l,. e
© gt il ot
’ o) it how Angs on each W
None of the above. -t .

(14) What is the coefficient of 3 ir the expansmn o{ (2\/" + 2)57
[Alo. (24242) = 7 (a4 7 } y
[B]s. g,,,H;au* 4 2P
40. 52 9(_5 - ;;‘:: ’5__" c® & .
120 ‘1"'. o(f/ - b-S = go L2

(15) How many of the numbers in {1,2,...,1000} are divisible by 10 or 117

[a] 177, div 1’3 [0: Ltwol

O~ b by u (o] T
= di by ledior | Lo =1

None of the above.

bo1go- 4 - (4.

—



2  Prove that n? is divisible by 8 if and only if n is divisible by 4. (n ¢ N)
— S i )
L(‘l"“"” gln  (Prvest 'Pm%

Sy

e ,,6}52_:: Q'Q&z)
Asswee ™

— m T

-2 m:‘f"

S8 ]h". 8

g[n — tln- CW“W)

aot det'U;‘l" e _
AW\—'- & dﬁ“’ . e ’—_,.gt Y- rw(n'l, =1

S50 yymsybrl —> M7 e
3 (!"})“’:i 2> #F g lek+ ¥ = ten s, 8)> 1
chath the 4

r_ iy itkel cem(n1)=]
(Wph = qer3 > *

(o ol tmen 8’4[»0"“’"""‘“;&% L

veol
be

— and whed- el T'p
{-50% wds st o 3ol ved one corfetty.

on
hww;{,.,m//




3

Prove or disprove. There exists x,y € Z for which 222 + 5,2 = 14.

Pt by londvodichon  SwpPore al+By>= 14,
53’5 s

'Dism\!t v

S 2 To H meess g
So U"’ﬁ- g_ A eger
S oy &a -
Hee ,,wbdww foe y e

Sante .‘Z% 15 not A ruf*&d gpore, )
gef-, 017 e 97O T T
2 - - 7 = 7 s =« re/fe,af’ ‘s?;wc)
- ¥ 2> X .
Ax _ A L-W..dz\a\fw‘h J;,HOL
L alT W STXE L R et degts

\jz:. o -

b B
35

a Mﬁ&b{f;ﬂn — lx‘-}S‘u’“._.{,,L'_

-
?Mﬂ%.

§Df, $ howsed wrdlsvs tomlinsg 4—




4 (Di inomi
{(Diagonal Binomial Sum) Prove by induction: i (1O+k) = (104t
L) = (1°7 ) for all integers n > 0.

Pln) j;%; IOEK} - (wﬂmz

Prove P(w) o nEO Ay o duchrens
B Goe:  (n=0)  Plo) claws z:("'*) (iom)

7
mhj ot oy ez 0
[to] = (1] & S
. bodh prt

[kabu,lwn g“a‘»: [J(w..w—«— k{__; (IO+'7 ({outfl)

‘M' ([.9-}«!6} (IO pt*
K% fotk) . 2'_-_ [o+ & ot notl
kee \E ( "'} ( it

Co HLH) ([a ¥ Mf/
= (w::x:.-,, [?%M‘
@)-C !

o) is b fw»u nzo k induchen B

\ 5@7, ' ‘5,,(;\,0( wﬂg,a'* ;‘..AMU{"OV‘ : \

905l 1 favedd base O
fome r.vga’uv} -~
@\wwmu’] Lok

{, Mwaﬂ. Lo 0‘“‘*5

ndoctam Sep mast P P — Hren ).
Not more flou sodo ;f Ldgu paed YN\" ?fﬂ*‘ "" {Q,




5 How many 10-bit binary strmgs contain 00 as a substring.

,ﬂ’ [0 -bd spirgs = 2= 1a2¢.
Q)= # 4 nobit stiegs ret ectes ©0

Tl stort A 27
ol .
- “' o
{ @-V-bir sty ot P "3
—_ wot M 0o.

o4 (n-Dbit Sy

E}:U) < # 1At shengr et

Q) = @n-) + RLn-v) tontaining 00
= 2.
Q) = f# robt kg ot
oot 0O
“"\”_43[”3-":81!0 =3,

alw) \ ‘2,\3' \g‘g \‘3\’21 34 5$ \87 [ (44,

o wek 2°-80) = |orf - (#Y = BED

um \

— ghoweet M‘*—m 4
St (g, fintaing 58 K

§ i OIS T i
looio - D"“"“‘xd ol wmodde

ﬂlﬁ)t— H: "q' m - bil 5?\»\"31 “’Mj oo .

-—2__'
- Stak 4 =— T(n-1) TNy = Tlw~) $£Tr-2)+ X
n.3 0»05{ St O = BTIn-2)
Skt 00 < 2A7F T(1)= 2
T =]
" £ bt 7 8 g e

-

| o :_ 3 25 1 43 94 o w3 480



6 Prove or disprove: Any graph has an even number of vertices having odd degree. (:[’ﬂfﬂf j-
{The graph is undirected and simple, i.¢, has no loops or parallel edges.)

Lot Yo coen doges be P HOn4 ... 90
L@!"ﬂﬁl- od.i Ma] be “\’“z,-.-,ﬂn

| e wmanst Trﬁ&fﬂm"l’ i 1S ok ove §“,PP09€’ M

ju.w- of dagver — (514 §L+--.+§m) i (0([)(«»4--,.-1—0:“) S
s of evems 1S even sum of M7F st

s odd

iy pumber s

= ENEN + Sum of M

% s odd Hewn Som of M odd  numbers 1S oM
{ 4 LY

- Eyen + 0dP

. @ AL S eg-—a#&ﬁwutltfnc_v%m i< eHen .

god, ¢ Bavic woha for poif wring haslrobus flaser.

s odd, o p
5M%GAAM‘/°{°’!‘(W‘"‘S 7 F"‘w

Shado ey s

W by umelmeh ) e
= 4 .- _ A
gbﬁ-} Kod - oo pn L k-t {:WN"{' 2 ~Als is &{@um
= EVEN + o+ -1 %2

= FYEN + OPD




