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Problem 1 (10 points)
Reduce the following expression using Boolean algebra postulates at nd theorems. Show inter-

mediate steps and mention the rules used at each step.

flw,z,y,2) =Zg+ 2+ 2 + 2y +wz

i})::* 2z + é*fﬁf + s Z
()(ﬂ[/(/JZ‘L + ¥ FXy +w 7 Mﬁgﬁn'j QE’ME’,W

X%‘/z + 24K Y fw 2 f}_ btk =
+ Xy tX +/% covnmundin L. S ENENE }X
%*W? tX2 3l i
% -+ )6)/‘:;(% + )/ ﬂb‘dfzﬁ;ﬁ)/\ / OE | J

: . - | ’,"‘n ‘ % »\
%+x/2+x/§*>(%*/% combimny ( reovecge) Ly N
1y Xyt H) x+ 2y 0

2 (14x) T?(X)/-PX +/) A hribubic

(L) +a —'J
2 (1), +Zxty) Ao 07 (1144
e ——— PN 74 fg)W‘ﬁ”’/ ok
T 4 z2lery) ( ertor])

{ -!-l) Qu/wmar{

((2} 24%y) ,)WWM
(& - %MX)/ ) mer (6\6\ =0)
(©+2%y) iy (027
©32
ZAX+Y manzalt €

Wy



EEMI16 Page 3 of 15 Fall 2015 Midterim




EEMIG Page 4 of 15 [Fall 2015 Midterm

roblem 2 (15 points)
% \<7 Consider the following function

fla,b,c,d) =Em(l,3,4,9,11, 13).

(a) (8 points) Use K-maps to minimize both the sum of products and products of suns form.
Write the simplified Boolean expressions.

(b) (7 points) Implement the function using minimal number of gates. You can use cither
NOR gates or NAND gates with maximum number of four inputs. Assume that inputs
(=] o
are available in both uncomplemented and complemented form.
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Problem 3 (20 points)
Cousider the following function

fla.b.c.d) = (ab+ d)(b+ d).

(a) (6 points) Find minimal sum-of-products and products-of-sums expressions for the switch-
ing expression f.

(b) (8 points) Determine the prime implicants and the essential prime implicants for this
expression.

(¢) (6 points) Does this function have a unique minimal sum-of-products? If not, list any
other minimal sum-of-products expressions. Does this function have a unique minimal
product-of-sums? If not, list any other minimal product of-sums expressions.

(i’b ¢d)(5+d) = (7573)+ (§+d)- /mb,.g)) w),r ad 454 + b4
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Problem 4 (10 points)

O the outputs.

911&1}'26 the NAND-NOR network shown in the figure below. Obtain switching expressious for
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Problem 5 (15 points)
Consider the two circuits
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(a) (8 points) Find lo, I, so that both circuits are equivalent.

(b) (7 points) Write the Boolean expression of Y in terms of X, a, b, ¢, and d.
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/\}oblem 6 (15 points)
Design a (omblnamondl network that has a three-bit input x representing the digits 0 to 7. and

a three-bit output y representing the same set of integers. The function of the system is

=3z +1) mod 8.
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Problem 7 (15 points)
Compute z = a — 2b — ¢ in 2's complement for a = —7, b = 12, and ¢ = —97. Perform
caleulations on bit-vectors representing a, b, and ¢ and show every step of vowr work. How
many bits should = have to represent the correct result? Check your work by showing, for eac h
step. the corresponding values in daumal number system.
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