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Problem 1: Boolean Algebra Practice Problems (Problem I was not graded.)

1) a+0=a
2)a-0=0
3da+a=1
4) a+a=a
5)a+ab=a(l+b)=a

6) a+ab=(a+a)a+b)=a+b

7) a(a+b)=aa+ab =ab

8) ab+ab=b(a+a)=b

9) (a+b)a+b)=aa+ab+ba+bb=a+ab+ab=a(l+b+b)=a
10) a(a+b+c+..)=aa+ab+ac+..=a+ab+ac+..=a
11) f(a,b,ab)=a+b+ab=a+b

12) f(a,b,a-by=a+b+ab=a+b+a=1

13) fla,b,(ab)]=a+b+(ab)=a+b+a+b=1

14) y+yy=y

15) xy+xy=x(y+y)=x

16) x+yx=x(1+y)=x

17) (w+;+y+;)y:y

18) (x+;)(x+y)=x

19) wH+[w+(wx)]=w

20) x[x+(xy)]=x

20) (x+x)=x

22) (x+x)=0

23) w+ (w;yz) =w(l+ ;yz) =w

24) w-(wxyz) =w(w+x+y+z)=w
25) xz+;y+zy:xz+;y

26) (x+2)(x+y)z+y) = (x+2)(x+)
27) ;+;+xy2=;+;+2



Problem 2: Karnaugh Maps and Minimal Expressions

1) Truth Tables

abcd 1) wxyz 2) abcd  3)
0000 O 0000 1 0000 O
0001 1 0001 1 0001 1
0010 O 0010 0 0010 1
0011 O 0011 1 0011 0
0100 O 0100 O 0100 0
0101 1 0101 0 0101 1
0110 0 0110 0 0110 0
0111 0 0111 1 0111 0
1000 O 1000 O 1000 0
1001 O 1001 O 1001 1
1010 O 1010 O 1010 1
1011 0 1011 0 1011 0O
1100 0 1100 1 1100 0
1101 0 1101 1 1101 1
1110 1 1110 0 1110 0
1111 0 1111 1 1111 0

i1) Karnaugh Maps
ab ab

cd 00 01 11 10 cd 00
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ii1) Minimum Sum of Products
()a-c-d+a-b-c-d

) a-b-c+a-b-d+a-b-c+a-b-d+a-c-d
(3)c-d+b-c-d

iv) Minimum Product of Sums
(1) (c+d)a+b)a+d)a+c)
() (c+d)a+b)a+b+c)
(3) (c+d)c+d)(b+c)

Problem 3: Karnaugh Maps with “Don’t Cares”
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i b-c+a-b

ii. b-(c+a)

iil. Both solutions are unique.
iv. Yes, MSP = MPS

) - ~
1. b-d+c-a+a-b-d+a-c-d
ii. (b+c+d)a+c)a+b+d)
iil. The MSP solution is unique, the MPS is not.
In the MPS: a-b-d canbe replaced with c-bd.

a-c-d canbe replaced with a .cb.
iv. No, MSP # MPS.

Problem 4: DeMorgan’s Theorem
1. m=a+5+c+d

2. (a+b+ctd)=a-b-c-d
3.(a-d)-(b-c)(c-dy=a-b-c-d

Problem 5: Setup and Hold times for D Flip-Flop
1) The setup time is twice the delay of the inverter, the hold time is zero.
2) The new memory element is a negative edge triggered flip-flop.
3) The setup time is 2ti,y, the hold time is zero, and the clock to Q delay is 2tiy,y.

Problem 6: Transistor Level Synthesis

F=A4-(B+C) —




