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1. A combinational circuit has four binary inputs (A, B,C,D) and three binary outputs (X,Y,Z).
XYZ represents a binary number whose value equals the number of O’s at the input.
For example, if ABCD = 1011 then XYZ = 001.
(a) (15%) Complete the true table for the circuit.
(b) (15%) Find the minterm expansions for X using m-notation.
(c) (16%) Find the maxterm expansions for Z using M-notation.
Note that the order of literals for m-notation and M-notation is ABCD.

ABCD X Y Z
0000 1 0 0
0001 0 1 1
0010 0 1 1
0011 0 1 0
0100 0 1 1
0101 0 1 0
0110 0 1 0
0111 0 0 1
1000 0 1 1
1001 0 1 0
1010 0 1 0
1011 0 0 1
1100 0 1 0
1101 0 0 1
1110 0 0 1
1111 0 0 0

X = m(0) = A'B'C'D’
7= HM(O, 3,5,6,9,10,12,15)

=(A+B +C +D)A +B' +C+D)(A+B+C +D)(A+B+C+D)(A+B
+C +D)(A+B' +C+D)A+B+C +D)(A+B+C+D)
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2. (54%) A full adder has three binary inputs (X,Y, C;;) and two binary outputs (Cyyt, Sum).
The true table for the full adder is given below. Please complete the logic circuit of the full adder by
filling in the blanks for (a) ~ (f) with X,Y, or C;,.

X Y Ciu | Coue | Sum
0 0 0 0 0
0 0 1 0 1
0 1 0 0 1
0 1 1 1 0
1 0 0 0 1
1 0 1 1 0
1 1 0 1 0
1 1 1 1 1
Cn | X | Y a
@ | Cin (b) (a) Sum
® | x [ ¢, | x
(C) Y Y Cin (C)
(d) | Gy X Y
© | X | | x (d) — — c
) Y Y | Gy out

(e) —
(f) —

Sum = X'Y'C;, + X'YC;,,' + XY'Cyp,' + XYCi, = XY + XY)Cip, + (X'Y + XY)C,,,'
=XOY)Cn+XOY)Ciy =X YD Cjp = XDY)D Cyy

Cout = X'YC;, + XY'C;p, + XYCiy,' + XYC;,, = X'Y + XY')Cip + XY(Ciyy' + Cip) = XD Y)Cyy, + XY
= (X Y)Ci +XY)) = (XD Y)Cin)' (XY))'



