Northwestern University EECS 203

Midterm Solutions for Problems #1
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In order to give the minimal POS form for the following function, we start by drawing

the K-Map, and then circle the zeros in order to determine f .
fla,b,c,d)="(0,2,3,4,12,14)+ d(7.8)
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We can now use DeMorgan’s laws to solve for f.

f=cd+ad +ab+ abc
f=cd+ad +ab+ abc
f = (cd)(ad)(ab)(abc)

f=(c+d)a+d)a+b)a+b+c)

2)

Solved using Quine-McCluskey Method:

f =ab+bc+ abc + abc

Truth Table:
a|b|c|f
0] 0| 0] 1
0[]0 | 1]1
01071
O|1 |10
1 {0] 0] 1
1 {011
1] 1[0]0
1| 1|10

Quine-McCluskey Table:

Minterm | 0X0 | X0X
0 VR
1 N
2 N
4 N
5 N

Quine-McCluskey Chart:

#ofl’s
0 0 000 |0,1 00X |[[0,1,4,5 X0X]
10,2 0XO0 |
0,4 X00
1 1 001 1,5 X01
2 010 4,5 10X
4 100
2 5 101

Based on the tables, we get the solution,

f=b+ac




2)
Solved using algebraic manipulation:

Manipulation Reason
f =ab+bc+ abc + abc Given
f =b(a+c+ac)+abe x(ytz) = xytxz
f=ba+ac+c+ac)+abe X = xtx
f=b((a+a)a+c)+(c+a)c+c))+abe | Xtyz=(xty)(xtz)
f=l_9(5+5+c+a)+5b5 x+x=1
f=b+abc x+x=1
f=(b+b)(b+ac) xtyz = (x+y)(x+z)
f=l;+52' x+)_c=1,x-1:x

Hence the solution is | f = b+ ac




Co(a, b, ci)= abeaci+pbe
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