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Q1: Function Minimization [30 points]

Consider function F with the following equation:
F (a,b,c,d) =a’b’c’d’ + a’be’d’ + a’bc’d + abed + abed’ + ab’cd’ + ab’c’d’

Assuming that abcd = 0011 never happens in the input (so you can regard it as don’t
care situation):

a. Fill the following K-map table (5 points)

cd
ab
my m; ms my
my ms my Mg
mip mj3 mjs mi4
mg Mo my myo
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b. Identify Prime Implicants and Essential Prime Implicants. (15 points)

Prime Implicants:

Essential Prime Implicants:

¢. Using the K-map table in 1(a), write the minimized equation for function F.
(10 points)
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Q2: Size-Delay trade off

[20 points]

Show the trade-off in delay vs. size for the circuit representing function F.

F(a,b,c,d,e,f) = abcd + cdef + abe

You can use the following gate library showing costs for different gates:

Gate Cost
2-input AND 4
3-input AND 6
2-input OR 4
3-input OR 6
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