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CHAPTER 4

41 (a) T,=BC T,=A4AB, T5=4A+T, =4+ B'C,
T,=D &T,=D &(A'B) =A'BD'+ D(A + B') = A'BD' + AD + B'D
Fi=T;+Ty;=A4+B'C+ A'BD'+ AD + B'D
Withd +AD =Aand A+ A'BD'=A4 + BD':
Fi=A+B'C+BD'+B'D
Alternative cover: Iy, =A + CD'+ BD' + B'D

F2:T2 +D:AB+D

ABCD| T, T, T, T, F, F, cD C
000110 O O 1 1 1 m, m, ;) )
00101 0 1 0 1 O 00 1 1 1
oorryp1 0 1 1 1 1 — — — —
4 5 7 6
010010 1 0 1 1 1 01 1 1
01010 1 0 0 O 1
0110 { 0 1 0 1 1 1 m, . s n,, B
ort1 0 1 0 0 0 1 11 1 1 1 1
10000 01 0 1 0 4 [ SR
10010 O 1 1 1 1 10 ! ! ! !
10101 0 1 0 1 O
o111 0 1 1 1 1 D
11000 0 1 0 1 0
11ory 0 o0 1 1 1 1 F1=A+B'C+B'D+BD'
11100 0 1 0 1 0
1mirjo o 1 1 1 1
CD C CD C
1 1
ABN_ 00 01 11 10 ABN 00 01 1110
m, i e m, m, Z iy Z
00 1 1 00 1 1 1
m, ms m; mg m, ms m; s
01 1 1 1 1 01 1 1
m, s s my, B ) o s My B
11 1 1 y 11 1 1 1 1
4 myg my my My o5 my iy o)
10 1 1 10 1 1 1 1
| L 1
D D
F,=AB+D

F,=A+CD'+B'D+BD'
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4.2
: [(A'D)' A)'= 4+ D
4 N~ A
iz D
B :1 ) D—-BC+A’
¢ BC
L - G
D
(AD)'=A+D’
F=(A+D)A'+BC)=AD + ABC + BCD += A'D + ABC
F=(A+D)A"+BC)=A4A'D'+ ABC + BCD' = A'D' + ABC
CD C CD C
1 1
AB 00 01 11 10 AB 00 01 11 10
)‘Vln ml mj m_, mo )111 ”13 mz
00 1 1 00| 1 1
m, ms m, mg m, ms n; Mg
01 1 1 01| 1 1
m, my s, my B m, m; m;s my B
11 1 1 11 1 1
A )118 n19 I?l” I?’lm A mR 1119 m” Wlm
10 10
1 e |
D D
F=A'D+ ABC + BCD = A'D + ABC G=A'D'+ ABC + BCD' = A'D' + ABC
4.3 @) Y= (A4S +BS)E fori=0,1,2 3
(b) 1024 rows and 14 columns
4.4 (a)
xyz | F ye y
1
000 | 1 X 00 01 11 10
001 1 mo ml m3 mz x' p—
010 |1 0 Ji 1 1 .
011 |0
100 0 m4 }’MJ m7 "16 , F
o1 o x| 1 .
110 |0 B
1
1t | o
zZ
F=xy"+x7'
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(b)
xyz | F y
I vz
00
00(1) (1) * 00 01 11 10
mo m1 mg le
010 |0 0 ] 1
011 |0 z F
100 O m4 Wl7 m7 mﬁ
o1 o x| 1 i
110 |0
1
111 |0
zZ
F=z
4.5
xyz | ABC A ,
000 | 010 4 :
X
00 01 11 10
001 011 m, m, m, m, x'
010 | 100 0 1 I
011 | 101 y
100 | 001 m, s m; mg
101 | o10 x| 1 1 J
110 | 011 Z
e |
111 | 100 Z
A=xy+yz
yz B y
1
* 00 01 11 10
m, n, m, m, X_D_
0| 1 1 ]
1714 m5 Wl7 I’Vl6
.
1
z x—|_
c Z’j
yz y
* 00 01 11 10
1110 1711 1713 mZ
0 1 1
X
m, ms m, g 2 j>_c
x| 1] 1 1
1
z
C=xz +xz'
4.6
F A
xyz yz y
1
831 8 * 00 01 11 10
WlU m] mj mz X
010 0 0 1 -
011 1 y
100 O m4 m, m7 '"6 z — F
110 1 Y
1
111 1 2

F=xz+yz+xy
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module Prob_4_6 (output F, input x, y, z);
assignF=(x&2z)|(y&z)| (x &y);

endmodule
4.7 ()
ABCD | "RF e c cD c
1 1
0000 | 0000 4B 00 0l 11 10 00 0l 11 10
0001 | 0001 T T T
0011 0010 00 00
0010 | 0011
01 10 0100 m4 mj m7 n16 1714 m5 m7 m6
0111 0101 01 01 1 1 1 1
0101 0110 m, s ms my B mp, ms ms my B
0100 | 0111 11 1 1 1 1 11
1100 | 1000 4 My My e My 4 mg my my, My
1111 1010
o o o o
1011 1101 w=4A x=AB'+ A'B=A4A®B
1001 1110
1000 | 1111
CD C CD C
1
AB 00 0l 11 10 AB 00 01110
m, m; my m; m, m, my m,
00 1 1 00 1 1
ml m5 m7 m6 "’l“ n’l5 m7 n76
01 1 1 01 1 1
m; mps ms Lo, B m, mys ms my B
11 1 1 11 1 1
4 mg my my ) 4 mg my my My
10 1 1 10 1 1
D D
y=A'B'C A'BC'+ ABC + AB'C' s=4@B®C®D
=44 B)+ABC) =y®D
=4 ®eBoC
=XoecC
A w
c y
D y ‘
(b)

module Prob_4_7(output w, x, y, z, input A, B, C, D);
always @ (A, B, C, D)
case ({A, B, C, D})
4'b0000: {w, X, y, z} = 4'b0000;
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4'b0001: {w, x,y, z} =4'b1111;
4'b0010: {w, X, y, z} =4'b1110;
4'b0011: {w, X, y, z} =4'b1101;
4'b0100: {w, X, y, z} = 4'b1100;
4'b0101: {w, x, y, z} =4'b1011;
4'b0110: {w, x, y, z} =4'b1010;
4'b0111: {w, x, y, z} = 4'b1001;

4'b1000: {w, X, y, z} =4'b1000;
4'b1001: {w, X, y, z} =4'b0111;
4'b1010: {w, X, y, z} =4'b0110;
4'b1011: {w, X, y, z} =4'b0101;
4'b1100: {w, X, y, z} =4'b0100;
4'b1101: {w, X, y, z} =4'b0011;
4'b1110: {w, X, y, z} = 4'b0010;
4'b1111: {w, X, y, z} = 4'b0001;
endcase
endmodule

Alternative model:

module Prob_4_7(output w, X, y, z, input A, B, C, D);
assignw = A;
assign x = A * B);
assigny =x"C;
assign z =y * D;

endmodule
4.8
f&ﬂ CcD C CD C
oot | o001 T N\l 110 SN RN
Wl{’ WII WIJ m., 77!0 ml m3 mz
0011 0010 00 X X X 00 X X X
0010 | 0011
0110 | 0100 (I N A S K M
0111 | 0101 01 ory 1
0101 0110 mp, m; s m, B mp m; m;s my B
0100 | 0111 1| x X 1 X 1| x X X
1100 1000 4 mg my my m 4 Mg my L n
1101 1001 10 1 10 1 1 1
1111 1010
| s
1110 | 1011
1010 | 1100 b b
1011 1101
1001 1110 AB & !C—\
1000 | 1111 00 01 11 10
”10 mI Vllj Wl2
00 X X X w=AB+AC'D’
x=B'C+ B'D+BC'D'
m, ms m; L y=CD"+C'D
01 1 1 =D
mp, mys mys my B
11 X X X
A
myg my mp; My
10 1 1
|
D

Digital Design — Solution Manual. M. Mano. M.D. Ciletti, Copyright 2007, All rights reserved.

www .Mohandesyar.com



© 2007 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This publication is protected by Copyright and written permission should be obtained
from the publisher prior to any prohibited reproduction, storage in a retrieval system, or transmission in any form or by any means, electronic, mechanical, photocopying, recording,
or likewise. For information regarding permission(s), write to: Rights and Permissions Department, Pearson Education, Inc., Upper Saddle River, NJ 07458.

www . Mohandesyar.com 59
Alternative model:
module Prob_4 8(output w, x, y, z, input A, B, C, D);
assign w = (A&B) | (A & (~C)) & (~D) ;
assign x = ((~B) & C) | ((~B) & D) | (B & (~C)) & (~D);
assigny = C " D;
assign z = D;
endmodule
4.9
BCD TS vy CD C CD C
P ] 1
S B e e e o o NG 00 0l 11 10 AB 00 0l 11 __10
0000 [ 1|1 |1]1|1|1]60 m, m 8 Uiy y m; "y m,
0001 lol1l1l0lo0lo0lo0 00| 1 1 1 00|} 1 1 1 1
0010 [ 1|1]o|1][1]|0]1 T e | s O i T e T
0011 |1 |1 |1]1|]0|0O]1 01 1 1 1 o1l 1 1
0100 O |1 |1|0]|O0]|1]|1 B B
0101 {101 ]1]0|1]1 mp, ms m;s m.y m, ms m;s my
o110 [1|o|1|1|1|1]1 11 11
o1 |[1{1]1|ojojoo| 4 e . I 4 L
1000 l 1 l 1 1 1 l 10 81 91 11 10 10 81 91 11 10
1001 {11110 1]|1
L L
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
AB 00 01 11 10 AB 00 01 11 10
m, mg m, m, m, m, m, 5
00 1 1 1 00 1 1 1
m4 mi m7 Wl6 ﬂ’14 mi m7 m6
01 1 1 1 1 01 1 1
m, mys ms my B m, ms ms my B
11 11
4 my my my, my, 4 g g, my, my
10 1 1 10 1 1
L L
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
—— E—— E—
AB 000 01 1110 AB 00 0l 11 __ 10 AB 00 01 1110
ma "’II m3 In2 17!0 m] ﬂ’lj mJ m” ml m3 mz
00 1 1 00 1 00 1 1
1714 }775 WI7 1716 m4 m5 I717 mﬁ m4 m5 m7 m6
01 1 01 1 1 1 01 1 1 1
m,, "’l” m” mM B ITII] ’”15 m]). mm B ’”12 m” ml). mM B
11 11 11
4 mg my my; m;, 4 mgy my my, m;, 4 mg mg m, m,
10 1 10 1 1 10 1 1
Ly Ly L
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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4.10
1
0000 1 0000 4B 00 0l 11 10 00 0l 1110
0001 | 1111 o T TP [T e
0010 | 1110 00 r 1 1 1 00 1 1 1
0011 | 1101 ¥
0100 1100 m, T m, Tmg my ms m, mg
o101 | 1011 01 1 1 1 1 01 1
0110 1001 mp, mys mys my B mp mys mis my B
0111 [ 1000 11 11 1
1000 | 1000 4 g my mny, on A g ur My wn
1010 | 0110
L (I —
| o z :
Lot | oot w=A(B+C+D)+ABCD' x=B'(C+D)+CBD'
= +C+ = +
1110 | oo10 Ae B+C+D) B @ (C+D)
1111 | 0001
CD C CD C
1 1
AB 00 0l 1110 AB 00 0l 1110
m” mI n73 mz I}’l” mI m3 n72
00 1 1 00 1 1
m4 m5 n17 m6 ”14 m5 m7 n76
01 1 1 01 1 1
m, ms mys my B m mys mys my B
11 1 1 11 1 1
4 mg my my o 4 mg my m, ™
10 1 1 10 1 1
L L
D D
y=CD'+CD=C® D z=b
For a 5-bit 2's complementer with input E and output v:
v=E® (A+B+C+D)
4.11 (a)
Ay 4, 4, 4,
l l l ]
X y X y X y X Yy
Half Adder Half Adder Half Adder Half Adder
C S C S C S C S

Note: 5-bit output
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(b)
4, 1 4, I 4,1 4, 1
X y X y X y X y
Full Adder Full Adder Full Adder Half Adder
B D B D B D B D

Note: To decrement the 4-bit number, add -1 to the number. In 2's complement format ( add F, ) to
the number. An attempt to decrement 0 will assert the borrow bit. For waveforms, see solution to

Problem 4.52.
4.12
(a)
xy | BD
00 |00 D=yt
01 |11 By
10 |01 Y
11 loo
(b)
xyB,| BD
00000 Diff=xe yeo =
oo1 |11 B, =xy+txz+tyz
o010 |11
01110
100 |01
101]00
110]00
111111
4.13 Sum C V
(@ 1101 0 1
(b) 0001 1 1
(c) 0100 1 0
(d 1011 0 1
(e 1111 0 0
4.14 xor AND OR XOR
10 + 5 +5 + 10 =30ns
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4.15 C4 = G3 + P3C3 = G3 + P3(G2 + P2G1 + P2P1G0 + PzPlP()C())

= G; + P3G, + P3P,G; + P3P,P Gy + P3P,PPoCy

4.16 (a)

(C'G'i +pY)' = (G + G)P; = GP; + P,C;
= ABi(A; + By + PiC;
=AB;+PiCi=G + PG
=ABi+ (Ai + B)Ci = AB;i + AiCi + BiCi = Ciyy
(PiG'i) (S} Ci = (Ai“" Bi)(AiBi)' ® Ci = (Al + Bl)(A’l + B’i) @ Ci
= (A'iBi + AiB'i) @ Ci = Ai @® Bi @ Ci = Si

(b)

Output of NOR gate = (A, + Bg)' =Py
Output of NAND gate = (A¢By)' = G'o
Si=(PyGy) @ Cy

C;=(CyG's+ Py asdefined in part (a)

417 (@
(CiG'i+PY)'=(Ci+ G)Pi = GiP; + P,C; = ABi(A; + B) + PiC;
=AB; + PiCi=G; + PG
=ABi + (Ai+ B)Ci = AiB; + AiC; + BiCi = Gy

(PiGH®C; = (A; + BY(AB)'®@C; = (A; + B)(A'; + BH®C;
= (A'iBi + AiB'i)@Ci = AI@BI@Cl = Si

(b)

Output of NOR gate = (Ay + Bg)' = P'y

Output of NAND gate = (A¢By)' = G'o

So = (PoG'0)@Cy
C;=(C'\G'y+P')" asdefined in part (a)

4.18

Inputs | Outputs
ABCD| wxyz
0000 | 1001
0001 | 1000 dA, b, c,d)=%(10, 11, 12,13, 14, 15)
0010 | 0111
0011 [ o110
0100 | 0101
0101 [ 0100
0110 | 0011
0111 [ 0010
1000 [ 0001
1001 [ 0000
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CD C CD C
AB 00 01 11 10 4 00 01  pddeendO
"10 m] m3 mz mo ”1, m3 mZ
00 1 1 00 1 1
m4 7715 m7 mﬁ m4 m5 m., mﬂ
01 01 1 1
mp, mys ms my B mp, mys mys my
11 X X X X 11 X X X X
4 mg my my my 4 myg myg my m
10 X X 10 X X
L | L |
D D
w=AB'C' x=BC'+BC=B ®C
CD C CD C
00 01 11 10 ABN 00 01 1110
m, m; my m, m, m; mg my
00 1 1 00 1 1
m, ms m, m, m, ms m, my
01 1 1 01 1 1 1
m, ms ms my B m, ms ms my
11 X X X X 11 X X X X
mg myg my, Kon 4 mg myg my M
10 X X 10 1 X X
L L
D D
y=C z=D'
4.19
Mode = 0 FOR Add
B, B, B, B, Mode = 1 for Subtract
9's Complementer
(See Problem 4.18)
— — Select
Select = 1 Select = 0 D
Ay A, A, A,
Quadruple 2 x 1 MUX )
>
BCD Adder (See Fig. 4.14)
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4.20 Combine the following circuit with the 4-bit binary multiplier circuit of Fig. 4.16.

4, ¢ C ¢ ¢ ¢ C C
B B B B
|_ 3 |_ 2 |_ 1 |_ 0
C 0000
- 4-bit Adder Augend
D, Dg Dy D, Dy D, D, D,
4.21
-
B,
4,
BljzjﬁL::
[ - -
A, |
B,
4,
5 ) >
x=(4,®B)'(4,®B)'(4,® B,)'(4,® B,)’
4.22
XS-3 | Binary
ABCD| wxyz
0011 | 0000
0100 [ 0001
0101 | 0010
0110 [ 0011
0111 | 0100
1000 [ o101
1001 [ 0110
1010 | o111
1011 [ 1000
1100 | 1001
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CD C CD C
1 1
AB 00 01 11 10 4 000k, 11 10
ma m, m3 X mU m, }’ﬂ} 7712
00| x X 00| X X X
m4 m5 m7 Wl6 m4 mi m7 m6
01 01 1
om I mis my B mp, ms m;s my B
11 1 X X X 11 X X X
4 mg my my, my, 4 mg mg m, m
10 1 10| 1 1 1
1 1
D D
w=AB + ACD x=B'C'+ B'D' +BCD
y=CD+CD'
z=D'
4.23
Al
2 \ — ryr — ' ’
AO \_l> _Z>_Do_(A1+A0+E)_A1A0E
—> D— D,= (A" + Ay + E') = A A'\,E
D_ Dy= A\ + 4+ E")' = A AE
E—>
4.24
CD C
1
AB 00 0ol 1110
m,, I‘H] mj X
00| D, | D, | D, | D,
Inputs: 4, B, C, D
Outputs: D, D, ... D, "y ms m, m;
D,=A'B'CD' D, =BCD Oby D, | Ds | Dy | D
D, =A'B'C'D D, = BCD' B
D2 =B'CD’ D7 = BCD " M m ms my
D, =B'CD Dy =AD' S R B
D, =BC'D D, =AD 4 e |
10| D, | D, X
1
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4.25
4, 3x8 8
< D -
j‘ Decoder Dy- D,
2
E
3x8 /8
Decoder Dg- D5
0 E
A, — 2°
2x4 !
Decoder 2 P 8
S Y 2 < D, -
4 2 3 Decoder Dig-Dos
E
8
3x8
7; _
Decoder Dyy- Dy,
E
4.26
4, 20 x4 4 DD
4, 2! Decoder 7 073
E
2 x4 4
2l Decoder D,- D,
0 E
A, —20
2
2x4 1
Decoder 2 20 P 4
4, 2! x —~4———D,-D,,
3 2l Decoder
E
20 4
2xd 7 D 2" D 15
21 Decoder
E
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4.27
0 —] =
b r - =%(2,4,7)
A —]2 2
1 3x8 3 |
B ——2'Decoder _
. " - F, =3(0,3)
5
6 p
. b~ F,=3(0,2,3,4,7)
(F'y=%(1,5,6))
4.28 (a)

Fi=x@(y +y)z=x"2"=%2(0,5,7)
Fy=xyz'+xy+xyz+2z)=22,3,4)
Fs=xYz+xyz+z)=%2(1,6,7)

0 ﬁ >
1 fi
x—2 3.4 0
y — 2! Decoder . \ F
0 4 ) 2
z 2
5
=
7 _)Z>_ £
(b)
yz Y yz y
1 1
* 00 01 11 10 * 00 01 11 10
m, m; ms m, m, m; ms Mg
0 1 0 1 1
Wl4 m m7 mﬁ m4 m5 WI7 m6
x| 1 1 1 x| 1 1 1 1
e | e |
z z
F, =y'z+xz2=2(1,5,7) F,=y'z'+xy'+yz'=%2(0,2,4,5, 6)
1= 2
v | q‘_>— F, yz y
L YN 00 0l 1110
x —422 3x8 2 0 m, "’111 ’"31 m,
x
Yy — 21Decoder3 ] D F
4 I ] 2 m m m, my
z 20 !
5 " X [ 1 1
6
: ) > F. z

=x'z+yz=2%(1,3,7)
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4.29
Inputs Outputs DD, D,
1
DiDDD | XY 2 ppN_00 01 1110
mo 77!1 m_f mz
0 00 O0fxx2©0 00| x
x x x 1 {001
x x1 0]011 "y s "y Mg
x 100|101 01 (= F
1000|111 7 (T U T D,
11 1
D3 myg my m, m,
10 1
L
D,
v=D,+D, +D,+D,
DD, D,
1
D3D2 00 01 11 10
D N m, m; ms ]
0 | b x 00| x 1
Dl E —1 m4 m). I‘Vl7 m6
v 01 1
— D
D2 > " m, m; ms my 2
D,
D, 10 1 1
I
D,
y=D4WD, +D',)D',
4.30
Inputs Outputs
D, D, D, D, D, D, D, D, xyz V
60 0 0 0 0 0 xxx 0
1 0 0 0 0 0 0 000 1
x I .0 0 0 0 0 001 1
x x 1 0 0 0 0 0101
x x x 1 0 0 0 0111
x x x x 1 0 0 100 1
x x x x x 1 0 1011
X X x x x x 1 100 1
X X X X X X X 1111

IfD2 =], D6 =1, all others = 0
Output xyz = 100 and V =1
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4.31
SO SO
Sl sl
SZ s2
S5 0— 0
; ; 8x 1
3 ; Mux
4— 4
5—5
6— 6
7— 7
2x1
(1) MUX d
So
Sl
S5
8§ —10
190 ; 8x 1
n_13 Mux
12— 4
13— 5
14— 6
15— 7
4.32 @ F=2(0,2,5,7,11,14)
Inputs
agcp| F
0000 | 15 py
0001| ©
0010] 1 __ 4 s
oot1] of = B 5
0100 0 c 5
otor| 17~ 0
0110 0 . _ D 1
F= F
ol 1 I_|>°_ 1, s L F
1000[ 0, _, |3 Mux
1001| 0 4
1010[ 0, _, o [ 1]
1011 0 L] 6
100 0, _ 7
1101] 1
1110[ 1 ,
| of =P
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(b) F=T1(3,8,12)=(4'+B'+ C+D)(A+B' + C'+D)(A + B+ C'+ D’
F'=ABC'D' + A'BCD + A'B'CD = ¥(12, 7, 3)
F=%0,1,2,4,5,6,8,9, 10, 11, 13, 14, 15)

Inputs
agcp| F
0000 1,_,
0001 | 1
o010 1. _ y g
oo11] oF =P s 5
0100 1 . C S
otor| 1771 ) ¢
0110] 1,._ -, 1
F=D F
0111] 0 D oy 8xI ol 7
1000[ 1,_, | e
1001 1 4
1010] 1. _ 5
on| 1771 6
1100 0, _ 7
1101| 1
1110 1
nn| 1771
4.33
x 0
S, v,2) =3(1,2,4,7) D ]
Clx,y,2) =2(3,5,6,7) 2 s
3
Dual
A AAY; I dx1 Y
o 1 2 13 C o 1 213 MUX
xlo1 23 x|o1 23 0—i ¢ c
x |45 67 x |45 67 1
x x' x'x 0 x'" x'1 2
1— 3
y V4
4.34 ()
4 B C D|F cD c
1
AB 00 0l 1110
;=1 0 1 1 0 |1 i s 5
3 0 1 1 1 1 00 1
.1 0 1 0|1
15_1 l 0 1 1 1 WI4 Wls m7 m6
S _, 0 0 0 00 o1 .
0 0 0 0 1 1 ) my ms my B
1.0 0 00O 1l 1
LDy 0 0 1|1
N 1 1 0 0 1 my g g mp
=D 1 o 1 1o 10 1 1 1
1
D
Other minterms = 0
since, =1,=1,=0 F(4,B, C,D)=%(1,6,7,9,10,11, 12)

(b)
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4 B ¢ D|F cD C
1
AB 00 0ol 1110
J=0 0 0 1 0 0 g m; iy m,
: 0 0 1 11]0 00| 1 1
— . 0 1 0 010
12 —0 0 1 O 1 O m4 Wl5 m7 I’I’l5
1 1 1
L, 0 1 1 0|1 0
3 0 1 1 1|1 I [T [ T B
T 1 1 0|1 11 1 1 |
17 _ 1 1 1 1 1 1 A m m, m m
I :D 1 0 0 0 0 10 8 91 11 10
4 1 0 0 1|1
0 0 0 o0 |1
L=D"09 0o 0o 1|0 D
L, L T 0 01
P 1 1 0 1]0 FABCD=30167109,13,14,15)

Other minterms = 0
sincel, =1, =0

4.35 (a)

Inputs
ABCD

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

~

AB =00
F=D 4 P

AB =01
F=CD’
=(@+D)

4x1
MUX

W N = O

AB=10
F=CD

AB =11
F=1

—_—— e - O O OO OO == = O

(b)
Inputs
ABCD

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

~

A

AB =00
F=CD+CD'

B

AB =01
F=CD +-CD(j
D_

4x1
MUX

Y

AB=10
F=1 1

AB =11
F=D

—_ O — O, o ~lo~~0o
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