
Digital Logic Design - Quiz #1 Oct 15, 2008

Name: ID: Score:

1. [15%] Convert (1900.302)10 to hexadecimal by means of multiplication and division.
Note: For the fraction part, calculate up to 4 digits.
Ans:

1900 ÷ 16 = 118 . . . . . . 12
118 ÷ 16 = 7 . . . . . . 6

7 ÷ 16 = 0 . . . . . . 7

0.302£ 16 = 4 + 832
0.832£ 16 = 13 + 312
0.312£ 16 = 4 + 992
0.992£ 16 = 15 + 872

Therefore, (1900.302)10 = (76C.4D4F)16.

2. [15%] Division is composed of multiplications and subtractions. Perform the binary division 101110101 ÷ 1101 to
obtain a quotient and remainder.
Ans:
By the following calculation, we have Q = 11100 and R = 1001.

111111 00 01 1 10

1 1 10

1 11 0 0

1 1 0 00

1 1 10

1 1 11

1 1 10

1 0 10

3. [15%] Show the bit configuration that represents the decimal number 287 in (a) binary, (b) BCD, (c) ASCII, (d) ASCII
with odd parity. Hint: The ASCII code of zero (0) is 3016.
Ans:

(a) 100011111
(b) 0010 | 1000 | 0111
(c) 110010 | 111000 | 110111
(d) You are allowed to put the parity bit before or after the code word. Thus, the solution can be either

{1100100 | 1110000 | 1101110} or {0110010 | 0111000 | 0110111}

4. [15%] Find the complement of (a) AB + AB and (b) (X + Y )Z.
Ans:

(a) AB + AB = AB · AB = (A + B)(A + B)

(b) (X + Y )Z = X + Y + Z = XY + Z
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5. [15%] Reduce the following Boolean expressions to the indicated number of literals:
(a) X Y + XY Z + XY to three literals; (b) X + Y (Z + X + Z) to two literals
Ans:

(a) X Y + XY Z + XY
= X(Y + Y ) + XY Z = X · 1 + XY Z
= X + XY Z
= (X + X)(X + Y Z)
= X + Y Z

(b) X + Y (Z + X + Z)
= X + Y (Z + X · Z)
= X + Y Z + XY Z
= (X + X)(X + Y Z) + Y Z = 1 · (X + Y Z) + Y Z
= X + Y Z + Y Z
= X + Y (Z + Z) = X + Y · 1
= X + Y

6. [15%] Optimize the Boolean expression ACD + BC + ABCD + ABC using a map.
Ans:
Usually we have to convert the function into a standard sum-of-product form and then optimize it using a map. However,
it would be more efficient if you mark corresponding 1s for each product term in the expression.
ACD + BC + ABCD + ABC
= A(B + B)CD + (A + A)BC(D + D) + ABCD + ABC(D + D)
= [ABCD + ABCD] + [ABCD + ABCD + ABCD + ABCD] + ABCD + [ABCD + ABCD]
= m14 + m10 + m15 + m14 + m7 + m6 + m14 + m11 + m10

=
P

m(6, 7, 10, 11, 14, 15)
= AC + BC
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7. [15%] Optimize the Boolean function F together with the don’t-care conditions d.
F (A,B, C,D) =

P
m(2, 4, 9, 12, 15), d(A,B, C, D) =

P
m(3, 5, 6, 13).

Ans:
By marking F (A,B, C, D) and d(A,B, C, D) on the map, we are able to optimize the function by one of the following
set of selections. The optimized functions based on the left and the right maps are

BC + ABD + ACD + ACD

and
BC + ABD + ACD + ABC,

respectively.
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