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Problem 1 (10 poiuts)
Reduce the following expression using Boolean algebra postulates and theorems. The simplified
expression should have the minimum number of gates. Show the intermediate steps.
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Problem 2 (15 points)
Consider the following funetion

fla,b,c.d) = £m(1,7.9.11,13, 15).
(a) (8 points) Use K-maps to minimize both the sum of products and products of siuns forms.
Write the Boolean expressions.

(b} (7 points) lmplement the function using the minimal number of gates. You can use either
NOR gates or NAND gates with maximwn number of four inputs per gate.
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roblem 3 (20 points)
Consider the following tunction shown below.

(a)

(3 points) Write the switching expression for the multiplexer circuit below. The muiti-
plexers have binary select inputs. The expression need not be simplified.

(3 points) Determine the prime implicants and the essential prime implicants for this
CXpPression.

(8 points) Find the minimal sum-of-product for the switching expression f.

(6 points) Does this function have a unique minimal sum-of-products? If not, list auy
other minmmmal sim-of-products expressions.
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Analyze the NAND-NOR network shown in the figure below. Obtain switching expressions for

’ ~ Problem 4 (10 points)
the outputs zg and zy.

Pl; (Q ‘}‘}0)'; a;b;




EEM16 Page 10 of 15 Fall 2016 Midterm

oblem 5 (15 points)
Design a combinational circuit that converts a 3-bit sign-and-magnitude number, «. into a 3-bit
' ) ne’s complement number, 6. You are allowed to use any combination of the following blocks:
e e —
* Decoders: 1T — 2 and 2 — 4 decoders

>
o Fncoders: 2 - 1 and 4 — 2 encoders LT
» Logic gates: Use either OR gates or AND gates. but not both
Every block or wire must be clearly labeled.
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Problem 6 (15 points)

Compute z = (g — b) + (¢ - d) in 2's complement.

a) (4 pointS) Fill up the table given below.

) (2 points) How many bits should

(¢) (9 points) Perform calcul
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oblem 7 (15 points) lg (<~ Ces 9 EE |
l Design a combinational network that has 4-bit inputs a and b. and a four-bit output z. All
imputs and outputs are given in two’s complement representation. The function of the system
;lﬁ
o %{'f’a r ot z=max{a+ b0} mod 8
For example, if a =3 and b= 17, then z =2. If « = 3 and b = —7, then z = 0.
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