4.2
4 [(AD)' 4)'= 4 + D
AD)'=4+D’
F=(+D)(A'+BC)=A'D+ABC + BCD +=A'D + ABC
F=(4+D)A' +BC) =A'D'+ ABC + BCD'=A'D' + ABC
CD C CD C
| —— | ——
AB 0 01 11 10 AB 0 0l 11 10
m” ml ”13 )‘IZ_7 mo m, mj mz
00 1 1 00 1 1
m4 m5 m7 )‘ﬂé ml ms IVI,7 m6
01 1 1 01 1 1
mp, my mys My B mp, M mys my B
11 1 1 11 1 1
4 mng mny my My 4 Mg ny mny gy
10 10
Ly [
D D
F=A'D+ ABC + BCD =A'D + ABC G=A'D'+ ABC + BCD'=A'D' + ABC
4.3 @) Y,=(AS"+BS)E'"fori=0,1,2,3
(b) 1024 rows and 14 columns
4.4 (a)
xyz | F 3z y
gg? i * 00 01 11 10
m, m, my s x'
010 1 0 Ji 1 1 '
011 |0
100 0 m, ms n, mg E
101 |o x| 1 ",
110 |0 Y
Ly
111 0
V4
F=xYy"+x"z'
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(b)
) F
e vz Yy
88(]) ? * 00 01 11 10
Wlu ml mj ’nJ
010 | 0 0 b b
o1r |0
100 0 my ms iy Mg
01 o x 1 1 1
110 |0
e — |
111 {0
z
F=z
4.5
5 ABC A
00 010 & :
x
00 01 11 10
001 | 011 T T T T8
010 | 100 0 1 1
011 101
100 | 001 "y s Mz Mg
101 | 010 x| 1 1
110 | 011
|
111 | 100 z
A=x"y+yz
yz B y
x 00 01 11 10
Vﬂ(’ fﬂ, Vﬂj Vl'l)
0 1 1
VﬂA ms ”17 Vﬂﬁ
x| 1 1 1
Ly
z
B=xY"+yz+xyz’
C
yz y
1
¥ 00 ol 11 10
m, my Zls m;
0 1 1
ml ”17 ”17 ”16
x| 1 1 1
e — |
z
C=x'z +xz'
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4.6

xyz F A
000 0 S :
1

001 0 * 00 01 11 10

010 0 m,, ml n13 mz X
0 1 z

011 1 y

100 0 [ s T I z F

101 ER! 1 1 1 x

110 1 Y

e —
111 1

z
F=xz+yz+xy

module Prob_4_6 (output F, input x, y, z);
assignF=(x&z)|(y&z)| (x&y);
endmodule
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4.9
—BCD 5 7 7 CD C CD C
a e
< S ABN 00e 01 1110 ABN_00 011110
0000 | 1|11 |1|L|1/|0O my m o iy wr m, 1y my
0001 lol1l1lololo]lo 00 1 1 1 00 1 1 1 1
0010 |1 |10 1|1|0|1 — - W m B m i m
0011 |1 [1|1|1]0]0]1 o1 | TR ot | S
0100 |O|1|1]0/0|1]|1 B B
0101 [T {O|1|1]O|1]1 mp, my; ms my my m o My
0110 [ 1|01 |1]1]1]1 1 11
0111 l 1 l O 0 0 O A n m m m A m m m m
1000 1 1 1 1 1 ] 1 10 Xl 91 11 10 10 ”1 '11 1 10
1001 | 1|1 (1]1|O0|1]|1
| |
D D
a=A'C+ A'BD + B'C'D'+ AB'C’ b=AB'+A'C'D'+ A'CD + AB'C’
CD C CD C
1 1
ABN L00. 01 1110 ABN o0 01 1110
my L7 s m, my m ms Ly
00 1 1 1 00 1 1 1
m4 mS m7 m5 m4 m5 m7 mﬁ
01 1 1 1 1 01 1 1
my ms ms my B mp; m; ms my B
11 11
A 'nx 'n9 ﬂll/ ”1”/ A mx mo m” ml”
10 1 1 10 1 1
| |
D D
¢c=AB+A'D+B'C'D'+ AB'C' d=A'CD'+ A'B'C+ B'C'D' + AB'C' + A'BC'D
CD C CD C CD C
1 1 1
ABN moow 011110 ABN_00 01 1110 ABN_00 01 1110
ma ”11 ”Xj Inz ”l” ml mj mz m” ml rﬂj nlz
00| 1 1 00| 1 00 1 1
”14 mj In/ mﬁ m4 ms 7"7 mﬁ m4 'n) m7 In6
01 1 01 1 1 1 01 1 1 1
mp m ms My B My m ms my, B mp; M3 ms My B
11 11 11
4 Mg my My Mg 4 s my my My A L my My Mg
10 1 10 1 1 10 1 1
e — | e — | e — |
D D D
e=A'CD'+ B'C'D' f=ABC'+A'C'D' + A'BD + AB'C' g=A'CD'+ A'B'C + A'BC'+ AB'C’
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4.13 Sim C ¥
(@ 1101 0 1
() 0001 1 1
(© 0100 1 0
@ 1011 0 1
© 1111 0 0
4.14 xor AND OR XOR
10 +5 +5 +10 =30ns
4.15 C4=Gs + P3Cs = Gs + P3(Gy + P,Gy + P,P G + P,P PCo)

= Gz + P3Gy + P3P2Gy + P3P,P Gy + P3P2P 1 PoCy

4.16 (a)

(C'GY+p")' = (Ci+ G)P; = GP; + P
= ABi(Ai + Bj) + PiC;
= AiBi + PiCi = Gi + PiCi
=AB; + (A + B)C; = AB; + AiC; + Bi{C; = Cisy
(PiGY) ® Ci = (Ai+ Bi)(AB:) ® Ci = (Ai + Bi)(A' + B) ® C;
=(A'BitAB)®Ci=A®@B,®C;=5§;

(b)

Output of NOR gate = (A, + By)' = P'y
Output of NAND gate = (A¢By)' = G'y

Si = (PeG'o) @ Co

C;=(C'\G'y+P')" asdefined in part (a)

417 (@
(CiG' + PY)' = (Ci+ GP; = GiP; + PiCi = AiBi(A; + B)) + PiC;
=AB; +PiCi = G; + PiC;
= AB;i + (Ai+ B)Ci = AB; + AiC; + BiC; = Ciuy

(PiGD®C; = (Ai + Bi)(AB)'@C; = (A; + Bi)(A'; + By)®C;
= (A'iBi + A;B'O@Ci = A®B®C;=S§;

(b)

Output of NOR gate = (A, + By)' = P'y

Output of NAND gate = (A¢By)' = G'y

So = (PoG'9)®Co
C;=(C'\G'y+P'y)" asdefined in part (a)
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4.27
F,=3(1,4,6)
0 pb—
1
2 2 b
472 3x8 ] 0
B —— 2" Decoder L F,=32(3,5)
c—{2° O rd
5
6
7
F;=2(2,4,6,7)
4.28 (a)

Fy=x(y+y)z+x'yz' =xyx + xy'z + x'yz' = 2(2,5,7)
Fy=xyz'+x'y=xyz' +x'yz + x'yz' = 2(2, 3, 4)
Fy=x2"+xy(z +z') =xyz'+ xyz + xyz' = 2(0, 6,7)

(1) Fi=2(2,57)
=2 3.8 z
y — 2:)Decoder4 1 D— Fi=%(2,3,4)
z 2 .

6

7

L= > r-x067

(b)
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4.30

Inputs Outputs
Dy D Dy Dy Dy Ds Dg D, xyz V
o 0 0 0 0 0 0 O xxx 0
1 0 0 0 0 O 0 O 000 1
x 1 0 0 0 0 0 O 001 1
x x 1 0 0 0 0 O 0101
x x x 1 0 0 0 0 0111
X x x x I 0 0 0 100 1
X X X x x 1 0 0 1011
X X X x x x 1 0 100 1
X X X X x x x 1 1111

IfDy =1, Dg = 1, all others = 0
Output xyz = 100 and V =1

4.31
S, 5
K 5,
S, 5,
55 0—1 0
1 —
5 ; 8x1
3 3 MUX
4—1 4
5— 5
6—— 6
7T— 7
2x1
(1) MUX 7
So
S
Sy
8§ —1 0
190 ; 8xl
n—1 3 MUX
12— 4
13— 5
14— 6
15— 7
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