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1. Use 16-bit 2’s complement binary to represent the following decimal numbers: (3 points)
a) 14,320

b) -12,035

) 0.12



2. Perform binary additions or subtractions and determine whether the overflow occurs.

(2 points)
a) 1001 1011 b) 0110 1010
+ -
1011 0110 1010 1111
¢) 1000 0001 d) 01101010

— +
10110110 01000101



3. Simplify the following Boolean functions: (3 points)
a) F(4,B,C,D)=%(0,1,4,5,12,13)

b) F(W.XY,2)=% (1,7,11,13) + d(0,5,10,15)

¢) F(4,B,C,D)=ABC + BCD + ACD + ABD



. Given the following function in sum of products form (4 points)
F(A,B,C,D)=ABC + AD + AC

a) Determine F in minimized sum of products form.

b) Implement F using NAND gates only.



5. Implement the following Boolean function using two 4-to-1 multiplexers. (4 points)

F(4,B,C,D) =X (2,4,6,9,10,11,15)
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6. A combinational circuit is specified by the following three Boolean functions:
Fi(4,B,C)=Z (0,3,4)
Fy4,B,C)=Z (1,2,7)
Fs(A,B,b) =11(0,1,2,4)
Implement the circuit with two 2-to4 decoders. / (4 points)
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7. Given the circuit shown below(Assume flip-flops are initially in reset state): (6 points)
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a) Determine the output (y) waveform

T

b) Sketch the state diagram



8. Given the circuit below(Similar to the one in the Laboratory section):
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Specify the ROM contents so that the dot-matrix displays the letter “B” as shown:

Address ROM contents
(in binary) (in binary)
0000

0001
0010
0011
0100
0101
0110
0111

(4 points)



Supplemental

Table 2.1
Postulates and Theorems of Boolean Algebra
Postulate 2 (a) x +0=x (b) x'1l=x
Postulate 5 (a) x+x'=1 (b) x'x' =0
Theorem 1 (a) x+x =x (b) Xk =x
Theorem 2 (a) x +1=1 (b) x-0=20
Theorem 3. involution (x'Y =x
Postulate 3. commutative  (a) X+y=y+ux (b) Xy = yx
Theorem 4, associative (@ x+(+)=x+y +: (b) x(yz) = (xy)z
Postulate 4. distributive (a) x(y +2)=xy +uxz (b) x +yi=(x+y}xr+2)
Theorem 5. DeMorgan (a) (x +v) =x"y (b) (xy) =x" +y’
Theorem 6, absorption {a) X +xy=x b) x(x +y)=1x
Table 5.1
Flip-Flop Characteristic Tables

JK Flip-Flop

J K  Qit+ 1)

0 0 of(r) No change

0 1 0 Reset

i 0 1 Set

| l Q') Complement

D Flip-Flop T Flip-Flop

D Q(t+ 1) T  Q(t+ 1)

0 1|0 Reset 0 Q) No change

1 1 Set l Q'(1) Complement
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