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Problem Set Solutions

1. Makeaconversion table from Decimal (Base 10) to Binary (Base 2) from zero to thirty-five. Zerofill the
binary numbersto generate six bits.

NON-ZERO FILLED ZERO FILLED
Decimal Binary Decimal Binary
00 0 00 000000
01 1 01} 000001
02 10 02| 000010
03 11 03] 000011
04 100 04 000100
05 101 05 000101
06 110 06 ] 000110
07 111 07 000111
08 1000 08 001000
09 1001 091 001001
10 1010 101 001010
11 1011 111 001011
12 1100 121 001100
13 1101 131001101
14 1110 141 001110
15 1111 15 001111
16 10000 16 | 010000
17 10001 171 010001
18 10010 181 010010
19 10011 19 010011
20 10100 201010100
21 10101 21 010101
22 10110 221010110
23 10111 231 010111
24 11000 24 01100Q0
25 11001 25 011001
26 11010 26 011010
27 11011 27 011011
28 11100 281 011100
29 11101 29 011101
30 11110 30 011110
31 11111 31 011111
32 100000 32 100000
33 100001 33 100001
34 100010 34 100010
35 100011 35 100011

2. Draw thefollowing gates and construct the truth tables for these gates.

2a) 2b)

2 Aod
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4. Provethe following Boolean Identities using Truth Tables.

4a) OA =0 He) Aa=np
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5. Provethefollowing equivalencies using Boolean algebra.

(4+8)(A+C)
= A4 + AC +AB + BC

54

There fore

A4 AC + AB + B
IA+AC +4AB + B¢

401+¢c) +A4B + BC
A(1)+AB +8C

Ali+8) + B¢
1) + BC
A + B¢
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A+ Bc

Eomd Ont (Disteil OK)
Ideyoote~t AND Law
Idet v, AND Law
Distiioarve OR Law
Null OR Law
Dist-lientve O La~
Nul/ OR La.
I/eﬂf[// AND Lao

= (A+BY(A+C)
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5) A(F+B)
DI‘

= A4+ 4R
= 0+A6

= AB

There fore

5¢) (4 +BF)A B
= A4 + B+c A
O + A

C
+C A

A B+cC

- FBC

= 4 +3 +C
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54) AB+ c+ ABCD +cCc
= AR +C + 4BCD+C

AR 4+ A CD + C
K + KCp+c¢

= K+cD +C
= AB + CD +C
= AB+C

5¢) A B(B+c)

+ B(B+C)

Ihvéfj €

Idenity OR  Law,
A(A+R)= A8
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6. Write both sum of products and product of sums Boolean expressions for output Z using the truth table

shown. Draw alogic diagram for both circuits.
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7. Draw alogic diagram for the following Boolean Expression.

Z- A®B+ B +BLT

SiED

c } ). Z o~ OutpyT
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8. Write aBoolean Expression for Output Z.
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A EoF oo

= - ((c+0)E)(B+D FEJE

9. Construct the truth table for the 3 to 8 decoder of Figure 2.13a.
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1.0 .Construct a4-bit adder using logic gates.
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