EEM16: Logic Design of Digital Systems

“all 2015 Midterm Name (Print): 8”[{“()"4 ”'JMH‘
Wednesday, October 28, 2015 ID Number: 104%1‘1 122 o
Time Limit: 110 Minutes

This exam contains 15 pages (including this cover page) and 7 problems. Check to sce if any pages
are missing. IEnter all requested information on the top of this page.

You are required to show vour work on each problem on this exam. The following rules apply:

e The exam is closed book. You are allowed one

. : 1 Points | Score
double-sided 8% x 11" double-sided cheat sheet. Problem possall i

e Calculators are not allowed. L 10 6
¢ Show the intermediate steps leading to your final 2 15 M

solution for each problem. There will be NO par-

tial credit for work done correctly using a wrong 3

answer from a previous part of a question. For ex-

ample, if part a) is wrong and part b) depends on 4

part a), then part b) will be wrong. Therefore, be

very careful and double check your work! 5

¢ You can use both sides of the sheets to answer ques-

tions. o
Do not write in the table to the right. 7
Total:
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?i Problem 1 (10 points)

i Reduee the following expression using Boolean algebra postulates and theorems. Show inter-
| mediate steps and mention the rules used at cach step.
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Problem 2 (15 points)
Consider the following function

fla.be.d) = Ym(1.3. L9, 11,13).

< s
. i - T ! ‘DY ‘s oducts 0
@‘) (N points) Use K-maps to minimize both the sum of products md prod

Write the simplified Boolean expressions. | |
You can use cither

=7 Yb) (7 points) Implement the function using minimal number of gates. bt oS
. - . . o T <= Assume ‘ :
NOR gates or NAND gates with maximum number of four mputs. Assun

are available in both uncomplemented and complemented form.

{ suns form.
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Problemn 3 20 proit e { ( (l‘: ) ‘() ( \v‘ 4 " \ _

Consider the Jollowing fumndction (
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O oty Find winimal siun-of-prodacts thd proape ts-ol-stins exXpressions for vili -
mg expression f
N points) Derermime the prime implicants and 1t «sentinl prime mplic ants for this
CXPLeSSION
(G poimnts) Does this function have a vnigue minimal sum-of-producta” T not. hist any

other nunimal swm-ol-products expressions Does this function have a unigue minioal
procduct-of-sums’ If not. list any other minimal product-of-sims eXPressions
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Pr | lem 4 (10 points) ' ‘ ‘ F—
e the _\‘\_\[) NOR network sho n the figure below. Obtain switching expressions lor

Al l; uts

) b
I ,
h 20
O g \YHFY
7> A==b (Ap) |
- I ( | (?){’D)
4= (ef) B> (Fx) » F\
| E 26> |\ Y Ye,‘\h -+ _‘YQ'\'
{7; )(l b? ( (%1‘{5\, ':(b\) .‘ b Lk\ \

fe ("l %) f [Zhe K(l\ Yo'\‘/\ b\'* (“‘1 J"KYM(’\I
ﬁ=(xl(x|xo)')l |

9 > [(x‘(\{.“ﬂb sq( X(,jl
2 = [(ﬂ,w’”o‘ﬂ L) "]

4> | (y;/—» “xs') L Ly ///M —t

2 [L-,qué]'.[/ﬂ‘(‘ﬂb'f‘ﬂ]'] ﬂ“H’u'”ﬁf\(g'}t
F [(A’w-f,“‘l(&M\'(M'N'

Scanned by CamScanner



Fall 2015 Midteri

ELENIG Page 10 of 15
Problem 5 (15 points) "
Consider the two cireuits ”{
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(n) (8 points) Find Iy, I;, so that both circuits are equivalent.

() (7 points) Write the Boolean expression of Y in terms of X, a, b, ¢, nnd .
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