EEM16: Logic Design of Digital Systems

Fall 2015 Midterm Name (Print):
Wednesday, October 28, 2015 [D Number:

Time Limit: 110 Minutes w

This exam contains 15 pages (including this cover page) and 7 problems. Check to see if any pages

are missing. Enter 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:

o The exam is closed book. You are allowed one

. : Problem | Points | Score
double-sided 8% x 11” double-sided cheat sheet,

o Calculators are not allowed. 1 10 ) O
¢ Show the intermediate steps leading to your final 9 15 [ l
solution for each problem. There will be NO par-
tial credit for work done correctly using a wrong 3 20 20
answer from a previous part of a question. For ex-
ample, if part a) is wrong and part b) depends on 4 10 ,O

part a), then part b) will be wrong. Therefore, be
very careful and double check your work!
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* You can use both sides of the sheets to answer ques-
tions.

e Do not write in the table to the right.
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using Boolean algebra postulates and theorems. Show inter-
e rules used at each step.
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s or NAND gates with maximum number of four inputs. Assume that inputs
able in bo;h uncomplemented and complemented form.
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fla.b.e.d) = (@b + d)(b+ d).

ninimal sum-of-products and products-of-sums expressions for the switch-
‘Determine the prime implicants and the essential prime implicants for this

" Does this function have a unique minimal sum-of-products? If not, list any
mg‘l sum-ol-products expressions. Does this function have a unique minimal
ums? If not, list any other minimal product-of-sums expressions.
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X

nts) Find Ip, I3, so that both circuits are equivalent.
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nts) Write the Boolean expression of Y in terms of X, a, b, c. and d.
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T

that has a three-bit input x representing the digits 0 to 7, and
; the same set of integers. The function of the system is

y=(3z+1) modS8.
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%9_1_4 of 15

' 2's complement for a = ~7. b = 12, and ¢ = —97. Perform
epresenting a, b, and ¢ and show every step of your work. How
o represent the correct result? Check your work by showing, for each

g values in decimal number system.

[/ /llOnr@w(unx/ £ R

e G f
wire uy N dwn E !, A
Mo O\ \ O O 02; ¢ g “'f'.ph-\;,{"; =
¢ \"fxfc\ \,) L\

oy | Sl

r

L3

i G A+ (=)

i 1 00| ( Crgn—exienl
Bi0o0 ( Sign-exlond L)
000\ (VV\AH( Suc ( ‘V\& "‘,'.-\

Q
e S . . I it .~

100! O,

s Comp\me,y |

| »




