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Good Luck!



Problem 1 (10 points)

We would like to use 2-to-1 multiplexers in order to build more complicated multiplexers.
1(a)(5 points) Show how to build a 4-to-1 multiplexer by using 2-to-1 multiplexers only.
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1(b)(5 points) Show how to build an 8-to-1 multiplexer by using 2—1;0X mﬁ‘ltiplexers only.
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Problem 2 (15 points)
Use a 3-t0-8 decoder and three OR-gates to realize the following functions:

F(A, B,C)=A(B+C)+ A'B
G(4,B,C)=) _m(0,1,4,5,7)
H(A, B,C) = ABC + A'B'
E (A, B <) :A%—H\Q-H\B
T A%(c—\-c ) + A(B+B)C 'HW(C“')
ADC + AR + ARCHARC + AB + A8

HARC) = ABC + AR/ (c+<)
T = ABC FA‘pc + N/
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Problem 3 (35 points). )
In what follows, we want to implement the function f(z) = #2—1 for three-bit integer inputs.
Please read the instructions carefully and answer each part separately.

3(a)(5 points) For the inputs, we want to use three bit signed numbers (@20100),. Give all
signed integer numbers that can be represented using three bits, assuming that 2’s comple-

ment is used for representing negative numbers. b v
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3(bX(3 points) Plug in all the numbers represented in 3(a) into f(z) = z? — 1. What is the
smallest number? What is the largest number?
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3(c)(2 points) Based on your result in 3(b), how many bits do we need in order to represent
the result? For your answer, assume that we are using two’s-complement for representing
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3(d)(10 pomts) Provide a truth table where the input is z = (a2a1a0)2 and the output is

f(z) = 2% — 1 = (bpbp-1...bo),, where n is determined from your answer in 3(c).
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3(e)(10 points) Use three-variable Karnaugh maps to determine minimum sims of products
for each one of b,, by_1, ..., be.




3(f)(5 points) Show the circuits for realizing by, by,_1, ... , bo based on your answer from 3(e).
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Problem 4(15 points) ;
Use two 2-to-4 decoders (do not use a 3-to-8 decoder!), two OR-gates, and a 2-to-1
multiplexer in order to realize the following three-variable function:

.~ F(A,B,C)=)_"m(0,1,3,4,6)
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Problem 5(25 points)

5(2)(10 points) Give the two’s complement binary, hezadecimal, and octal representatlons of
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5(b)(5 points) Show the binary results for the following operations: 4 — 5, 0 — 1.

4 : 0100 0. 0000
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5(c)(10 points) Give the binary representation of 1/10 assuming that only 8 blts can be used
for representing the fractional part.
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