
------------------Test 3 2405 	 Name 

I. Graph Theory 

1. 	 (13 pts) True/False. 

~ 
111ere exists a graph on 4 vertices and 6 edges.· Ie 
There exists a graph on 4 vertices and 8 edges. I'tyt4 ~-t.S 

c) There exists a graph on 5 vertices with ~~-t ~'€ ().~ 
-=r or- ctM~5

degree sequence 3, 3, 3, 2, 2. 

( 	 ( (d)6r False: There exists a graph on 6 vertices with 
IIIdegree sequence 1, 1, 1, 1, I, 1. ( I , 

e)@or False: If two graphs are isomorphic, then the two graphs have the 

same degree sequence. 

D True 08If two graphs have the same degree sequence, then the two ~ 
graphs are isomorphic. SeQ r'o\D..A 

g) True r False: A cycle on n vertices has n edges (assuming n is at least 3). 
t:::.K~te..> 

h) 	 A path on n vertices has n -1 edges. ....... ..........-0. e Ii e 


i) True 0 A complete graph on n vertices has n(n -1) edges. see I p~G.-
j) True 0 The maximum degre~ complement of a cycle on 8 

vertices is 6. ~ :s 5 i/.\. ~ ~+-
k@or False: The maximum degree of the complement of a path on 8 

vertices is 6. t7 01-..~ 
1) True 0 False' The cycle graph 6n 5 vertices is also a bipartite graph: ~ (Z 

m) 	True 0 False: or any graph G the number of edges is the sum of the S 
degrees. Ttvt tis T <;; ~ 10 

.'''2 ~v =' ~. h.~ 61 e~d 
u6vUii) 



(8 pts) Draw the graph defined by on vertex set "'0, I 2 3 4 , , , ,,),- , , , ,10,2. 	 6 7 8 9 

11,1 13,14, IS} such that two vertices u and v are adjacent ifandonlyifu= 

v (mod 4). 

6 7 

~ 
15' If 

3. (6 pts) Prove or disprove that following two graphs are isomorph' IC, 

a 	 0fQb0 5()!1t 
e c 46' 


d g 2

3 

Om it~fi~ (~~) ~~~ ~ 
b..Jv ( ~ r1 h (P 6'\ k Iv ~ e-J d 10 I kr~$'e 
~ /?AA- dr& ~ ~ 3 "1J1:t'I.kl~ h.-J- /" J4.... 
eM-" .a,,;c ~ 1M ~«('~ ~ ~ DR ....erl.r­
~5-fArll"1J 77'" ( e {IV (J W- htf; J · 

4. (6 pts) Prove or disprove that following two gra ph's are IsomorphIc. . 

2 

o 

http:1J1:t'I.kl


Integers and Division 


6. 	 (6 pts) Demonstrate the Euclidean Algorithm for finding the OeD of2024 and 
1024. (Note that the OeD is not enough, you must demonstrate the Euclidean 
algorithm). 

11/7
\0 t. -'1{

7. 	 (10 pts) Tme/False. 0. \ .J~ e,tJ-­
a~r False: The integers have the closure property with respect to Q 

subtraction. _ ~ V\4 I 
b. @or False: The sum of two consecutive integers is odd. V\ +- ri{\ - &J 
c. 	 True o~: The product of two consecutive integers is odd. t\Cn+011\0-\ 0 

d. B or~: 8 is a divisor of64 

e. 	 True ~ 64 is a factor of 8 

f. Bor False: For a and b nonzero integers, (a Ib 1\ b Ie) ~ a I c 

g. 	 True <6al~ Fora nonzero integer a, a I(b + c) --'> a Ie 31(4+'5) ~..)(5 
h. rue r Fa~se: 12 mod 4 = 0 l.l 7-'4 ~tlS Dr~""'~ 0 ~ 
i. ~ r False: -4= 12 mod 4 41 (;-4 ""~) 
J. ~ Ifa=-b mod m and c=dmod In, then a+b=-c+dmod m 
~ I 	 , 

0== '+ VtAz>d if 5 == I ~cd 1 
o{4 =# 5+t WtoJ f 



8. 	 (9 points) Store the following student ID numbers in memory locations 0-9 
using a hashing functionj(.s) s mod 10 (assume they are processed in the 
order given here). Explain how you managed collisions. 

658779,658772,657102,648559,657991,657122,658881,648557,657100 

Memory 10 numbers 
. location 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

9. 	 (8 pts) Let a, band c be integers such that c is nonzero. Complete the prooJ oj 
if c I a and c Ib, then c I (xa + yb) for any integers x and y. 

Proof Let a, b and c be integers such t at c is nonzero. Assume that c Ia and 
c I b. Then by t.h.f of ". I { , a ck for some integer k and b 
c} for some i~ Let x and y be an integers. Then by 
fjw1a~ ___ , 

xa yb = x(ek) + Y(CJ) 

= e(xk + y}) 


Since x, k, y and} are integers and the integers have closure with respect to 
multiplication and addition, XK+ ~3 is an integer. Thus, by definition 
of divisibility, e I(xa -l- yb). I-fence, 
if c I a and c I b, then e! (xa + yb) for any integ rs x and y. 



Mathematical Induction 

10. (lO pts) Use the principal of math induction to prove the following. 

n 

\;in EN, L (4i +1) (n +1)(2n +1) 
i=O 

Counting 

11. (6 pts) For A {J, 2, 3, 4, 5, 6, 7 }, determine the following: 
i. The number of all subsets of A. 

J'l 
11. The number of functions from A to A? 

7'7 
iii. The number of one-to-one functions from A to A? 

'If 




12. (3 pts) Determine the number of bit strings oflcngth 10 that contain at most J 

zero bit. ~, 
(a) 10 (b) 2'0 (c) 2'0 -1 ~ (e) none of these 

Olll".II,t 10 ",/Jv.- I ~ h,+
fo/~-" ( 

,tic) 

I (t I fIll 10 

1[{(ff{I'C 


13. (6 pts) Find the number of positive integers less than or e<'lual to 2000 
a. that are divisible by 7. 

b. that are divisible by 5 but not 7. 

14. (3 points) Among a group of 165 students, 80 are taking Cal I and 95 are 
taking CS 1. Flow many are taking both of these courses? 

tf A- Iu 5Ju~ / IlL CA:fL ~ 
{6 c( I( CSI 

tf'l rtB \::: ?~ 
fVf-rJ6/:: 11t/+/f'3/- (flIl6! 

/ /tMJ :::/I1./tM -(ff UJ5) 

:= ?O+ 9s- - /CpS 

~f}§J 

I I 



