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ECE Written Qualifying Examination, Winter 2017

Digital Logic

1. (4 points) Boolean Simplification.

Give an example of a pair of Boolean functions (f1(w, z,y, 2), f2(w, z,y, 2)) such that the min-
imal two-output network for fi, fo contains a product term that is not a prime implicant of
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fi1 and not a prime implicant of fs.
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Justify your answer and draw the minimal two-output
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(4 points) Boolean Algebra.

Using Boolean Algebra postulates and theorems Prove that

TZ+aY=TZ+TZ+ 27,

No credit will be given for solutions that use the truth table method.

Hint: Start by multiplying one of the product terms on the right hand side by 1.
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3. (6 points) The following figure gives the circuit diagram of a mod-10 counter that counts the
sequence 0000, 0001, 0010, ..., 1001, and then repeats from 0000.
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Figure 6.35 Synchrorous mod-10 counter. {2} Connectons
15 Counting sequence

(a) (3 points) Draw a similar circuit diagram for a mod-5 counter that counts the sequence
0000, 0001, 0010, 0011, 0100, and then repeats from 0000.
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(b) (3 points) Draw a similar circuit diagram for a mod-5 counter that counts the sequencel011,
1100, 1101, 1110, 1111, and then repeats from 1011.
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4. (6 points) State Diagram. You are given the state diagrams of two single-input, single-output
Mealy-model finite state machines (FSMs) A and B, both of which take the same input z.
FSMs A and B have n4 and npg number of states, respectively. Explain how you will use the
state diagrams of A and B to draw the state diagram of a Mealy-model FSM C that takes z
as input and outputs a 1 whenever A or B would output a 1 (and outputs a 0 otherwise). How
many states will C have? How will you determine the transitions in C, given the transitions in
A and B?
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