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Homework #8 — Solution

The following solutions are reproduced from the Katz textbook’ s solutions manual .

3.1
a) F=AB+CD

F=AB+CD

F=(AB)s(CD)

b.} F=AB+CD

F=AB+CD
F=(AB)e(CD)

F=lA+B)e(C+D)

F=(A+B)+(C+D)

F=(A+B)+(C+D)

o) Fz(A+B)e(C+D)

F=(A+B)#s(C+D)
e ———
F={A+B)+(C+D)

d) Fe=(A+B)e(C+D)
F=(A+B)e(C+D)

w

F=(A+B)+(C+D)

F=(AB)+(CDO)

F=(AB)+(CD)

F=ELA._-E]|{E_E}
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ABECD+ABDE

=ABD(C +E)

ACD+BC+ABE+BD
=A[CD+BD)+B(C+D)

b)

€)

rM(0, 1,2, 3,4,5,8,12)
F=(A+B)(C+D)(A+C)

F=(A+D)(A+T)(B+T)
F=AB+CD+AT
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3.9 " e
A(A+B)E(A+B)

= (A +B) (A+B)
=AB+BA
=A & B
310
SUM=AC,,+BC,;+C,Coui+ ABC,
Cot=AB+AC,+BCy
A B Cin SUM I G
i} i} 0 0 1}
a o 1 1 0
1] 1 ] 1 o
0 1 1 o 1
L
1 i) o 1 0
1 0 1 0 1
1 1 0 0 1
1 1 1 1 1
5.8
D=A-B
A B Br pBi a)
—_ e D = A xor B xor @r
000 01 Bl = AB + ABr + BBr
oo 11
010 11
011 01
b}
100 10
101 o0
110 oo
111 11
c.)
The subtractor works correctly for 2s complemant numbers.
d.)

Underflow Is indicated if the MSB attempts to borrow.




512 Remainder function: R1Ro = D2D1Dg mod C;C,.
(8 We begin by writing the truth table, noting the following simplifications:
(anything) mod 0 = X (don’t care)

(anything) mod 1=0
0 mod (anything) =0
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OmodO = X
Omodl =0
Omod2 =0
Omod3 =0
1mod0 = X
1modl =0
1mod2 =1
1mod3 =1
2mod0 = X
2modl1 =0
2mod2 =0
2mod3 =2
3mod0 = X
3modl =0
3mod2 =1
3mod3 =0
4mod0 = X
4mod1 =0
4mod2 =0
4dmod3 =1
5mod0 = X
5modl1 =0
5mod2 =1
5mod3 =2
6mod0 = X
6modl1 =0
6mod2 =0
6mod3 =0
7mod0 = X
7modl =0
7mod2 =1
7mod3 =1
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(b) 5-Variable Karnaugh maps for R; and Ry:

GGy R1 (D2=0)
DD, 00 01 11 10
00 | X 0 0 0
01 | X 0 0 0
1 | X 0 0 0
10 | X 0 0
C.Co Ro (D,=0)
DD, 00 01 11 10
00 | X 0 0 0
anEan)
1| X J 0| o |1
10 | X 0 0 0

Simplified expressions:

R:1 =D, D1Dg C1Co + D,D1' DoC1Co

Ro=DoCq’ + Do'D1’'DoCy + Do:D1DoCy

R; (D=1

CiCo 1 (D2=1)
D,b, 00 01 11 10
00 | X 0 0 0
01 | X 0 0
11 | X 0 0 0
10 | X 0 0 0

Ro (D,=1

.Gy o (D2=1)
D,b, 00 01 11 10
00| X | O 1 0
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(c) Converting the AND-OR network to NAND-NAND:
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