[CS M51A W13] SoLuTiON TO QUiz 1B
Date: 01/25/13

TA: Gabriel Pan (pansh@cs.ucla.edu)

Quiz Problems (50 points total)

Problem 1 (10 points)

The XNOR operation is defined as x ©® y = zy + 2’y’ and the XOR operation is defined as x &y = 2’y + zy’. Show
that (z ® y)’ = x @ y using the postulates and theorems of Boolean algebra. Do not use a table.

Solution

(zoy) = (@y+ay)
= (ay)'(="y)
= (@ +y)@+y)
= (z2’ +2'y+ 2y +yy)
= 2y +ay

Problem 2 (25 points)
We are given the following switching function.
Ei(a,b,c,d) = bed+a'b/d+ be+ add + a't'd + ac'd + a'bed’

1. (10 points) Simplify expression F; using the postulates of Boolean algebra.

Solution

Ei(a,b,c,d) = bed+a'b'd+be+add + a'b'd + acd'd + a'bed’
= be(d+1+dd)+dbd+ad(d +d)+dt'c
= bc+adbd+ad +adb'd
= be+dVd+d(a+dl)
= be+dVd+(a+b)
= be+adbd+ad +bc

2. (10 points) Ejs is given as the function below.

Es(a,b,e,d) = FEi+ad'cd+ ab

Given these two expressions, fill in the table below.

Solution



a b c d E1 E2
0 0 0 0] 1 1
0 0 0 1] 1 1
0 01 00 O
0O 01 1|1 1
0 1 0 0] O 0
0 1 0 1|0 0
0 1 1 0|1 1
0 1 1 1|1 1
1 0 0 0|1 1
1 0 0 1|1 1
1 01 0[O0 0
10 1 110 O
1 1 0 0] 1 1
1 1 0 1|1 1
1 1 1 0] 1 1
1 1 1 1] 1 1

3. (5 points) Write the switching function in the form specified below.

Solution From the table, we can write

Ei(z,y,z,w) = Y m(0,1,3,6,7,8,9,12,13,14,15)
By(z,y,z,w) = [[M(2,4,5,10,11)

Problem 3 (15 points)

(o)

Given the above circuit:

1. (5 points) Obtain the most simplified sum of products form for E(a,b, c).
Solution We first obtain the expression from the gate network, which is E(a,b,c) = (a + ¢')(a’ + b).

From here we can derive:
E(a,b,c) = (a+)(a' +b)
= ad +ab+dd +bd
= ab+dd +b

2. (10 points) Obtain the product of maxterms form for E(a,b, c).
Solution We first obtain the expression from the gate network, which is E(a,b,c) = (a + ¢')(a’ + b).



From here we can derive:

E(a,b,c) = (a+)(d +b)

(a+c +bb)(a +b+cd)
(a+b+c)a+b +)ad +b+c)d +b+ )
My - M3 - My - Ms

= J[M@,3,4,5)



