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MAE113 Discrete Techniques for Computing, 2007.

Solutions to SAMPLE MID-TERM TEST.
. @ XnY ={0,3}. [3 marks]
XUY ={0,1,2,3,6,9},s0 | X UY]| =6. [5 marks]
ORIXUY|=|X|+|Y]|-|XNY|=4+4—-2=06)
(b) By the principle of inclusion- exclusion,
|JAUBUC| = |A|+|B|+|C|—|ANB|—|ANC|—|BNC|+|ANnBNC|

=100+30+34—6—23 -8+ 3 =130. [12 marks]
. The boolean formula of the circuit is (pgq)’q. [8 marks]
p q|pqg (pq) (pa)q
T T| T F F
T F| F T F
F T| F T T
F F| F T F
f
[12 marks]
. @) pgrs NV p'qrs' vV pg'rs Vv p'qr's' = (pqrs NV pg'rs) V (p'qrs’ Vv plqr's’)
= prsV p'qs'. [8 marks]
(b)
p qglpeqg q dp|(peoqgV(ogAp)
T T T F F T
T F E T T T
F T F F F F
F F T T F T
()
[8 marks]
Equivalent to pg V pq' V p'q’. [4 marks]

(ORpV p'q' OR pq V ¢ would be correct.)

1



4. (a)

== O O R R e

431
215

107

53
26
13
6
3
1

So 431 (in the decimal system) is 110101111 in the binary system.

(b)

1101101
x 10101

1101101

110110100

11011010000

1
0
1
0
1

1101101
+110110100

1000100001
+11011010000

So 1101101 x 10101 = 100011110001.

5. InZyy = {[0], (1], [2], [3], [4], [5], [6], [7], [8], 9], [10]}-

(a)

[5]+ ([2] < [6]) + [8]([1] = [5]) =

(b) [3][9] = [27] = [5], s0 n = 0.

100011110001

[8 marks]

[12 marks]

6]+ [1] = [7).
[8 marks]
[12 marks]



