
Discrete Mathematics for Computing MAT1348B
Practice Exam

5 April 2015
Prof. Philip Scott

Instructions:

• This is a three-hour closed-book exam; no notes are allowed. Calculators are not permitted.

• The exam consists of 21 questions on 17 pages. Page 17 provides additional work space. Do not

detach it.

• Questions 1-5 are multiple-choice. You must enter the letter corresponding to each correct

answer in the table preceding Question 1. No partial marks will be given for other work.

• Questions 6-9 are true/false. You must circle the correct response. You need not justify your

answers.

• Questions 10-17 are short-answer. Write the final answer in the appropriate answer box, and

briefly justify your answer where required.

• Questions 18-21 are long-answer. You must clearly show all relevant steps in your solution to

receive full marks. Clearly indicate the final answer.

• Be sure to read carefully and follow the instructions for the individual problems.

• For rough work, you may use the back pages. Do not use scrap paper of your own.

• Use proper mathematical notation and terminology.

• If you require clarification, raise your hand.

• Good luck!
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True/false questions — circle T (true) or F (false). You need not justify your answers.

7. For each of the statements below, determine whether it is true or false. Circle each correct
answer.

For any set A, A ⇥ P(A) T F

For all sets A and B, P(B) � P(A) implies B � A T F

For all sets A and B, A ⌅ B ⇥ P(B) implies A � B T F

{⇤, {⇤}} � P(⇤) T F

The relation {(n, n+ k)|n ⇥ N, k ⇥ N+} is transitive T F

There exists a relation on Z that is both symmetric and anti-symmetric. T F

1) AEA .

: AEPIA )
. 0

2) O
3 ' 0
4) 0ie) 0

Anti (2) : BEPCB )
,

since BEB .

.
: BE MA )

.

:
. BEA .

✓

(3) To show AEB
, Suppose x!A

.

Must prove xtB .

But if XEA
,

then "�A ✓ XEB .
: .

xc . AUB .
But AUBEPCB )

.

i. AUBEB .

: .
XEB . Hence AEB .

✓

H PIO )={ SIS c- G }
.

since 0<-0 .

we see 0!17 0 )
.

In fact
, PIO )={ 03 .

But notice { 034-1>(0 )
,

since

If { 03 EPIO )
,

then that would mean { 03 E ¢ ,
which

is obviously false - since If { 03 o_0 then § 03=0
( why ? More generally ,

if AEO Then A=¢ . But clearly

{ 43+-0 ,
since { 03 has cardinality 1 ! )

151 call the relation R
.

if ( n ,m) ER ^ ( m ,p)tR then

m= ntk and p - mtl . :p = mtl = (n+k)+e = ntkkth )
.

also ktl E Z+= Nt .

:
.

(
n ,p ) ER

.

.

'

. ( n ,m ) ER n ( m ,p)tR -7 ( n
, HER .

So R is transitive .

(6)Take R= { K ,x)|x£Z ]

.







Or You could
use atruth
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13. How many integers between 200 and 1000 (inclusive) are divisible by 8 or by 12?

Answer:

Justification:

14. Give an example of simple graphs G and H such that all of the following conditions
are met:

• G and H are not isomorphic

• G and H both have 6 vertices

• G and H both have 6 edges

• G and H have the same degree sequence

Answer:

(No justification is needed.)

13

:t A ;
 =#  integers in [20%1000] div

. by i .

Ag = { k| 200=8k$1000 } = { k| 25£ he 125 } . ) Agl = 125-25+1=101

A ,z= { k 1 200£12k£1000 } = 5%1+2,7she 10,9 } =

= { k / 1643 the
83113

} = { k£74 / 17£ k a 83 } : laid = 83-17+1=67

Azy = § k| 200<-24 k± 1000 } = {k| 8434<-4143 }
= { kl 91k£41 }

.

1 Asyl = 41-9+1  =  33

Indusiontxdusiof IAGI +1 Aid - I A24|
= 101 + 67 - 33=1350

Not isomorphic:#.¥ :#:b. ±nano¥±i¥" '

G H



-33

#
.
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17. Consider the following argument:

French fries are healthy, unless you put mayonnaise on them. French fries are
tasty only if you put mayonnaise on them. Therefore, for french fries to be
tasty it is necessary that they are unhealthy.

(i) Translate this argument into propositional logic. Clearly indicate the propositional
variables you use.

(ii) Use a truth tree to determine the validity of the argument.

p : fries are healthy PVG

q : You put Mayo infries .r�qr
: fries are tasty .

:r�sp

Supposehypotheses are True & Conclusion false .

par
�q

n ( r�sp )

:
. : the valuation VCP) =v$=

nip Vcr ) = T
,
P falsifies the argument

if -

q - i.e. the premises are

⇐ed p
' \

q
All True but the

open open
Conclusion is false .










