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UNIVERSITY OF CALIFORNIA, RIVERSIDE
Department of Computer Science and Engineering
Department of Electrical Engineering 30
CS/EE120A — Logic Design
Midterm 1
February 1, 2001

Name: Solution Key Student ID#:
Please print legibly

Lab Section: 21 (MW 3-6): 22 (TR 2-5): 23 (MF 8-11):

(Numbers in parenthesis denote total possible points for question.)

1. Use Boolean algebra (i.e. use the theorems to manipulate the expression) to convert the
functionF(x,y,2) = 2(2,3,4) to its product of maxterms form. 4)

Answer
F(xy,2 =2(2,3,4)

=M +mg+ Ny

=X'yz'+x'yz+ xy'z'

= P (XX +Y) (X + X +2Z)
Oy Oey+y) (X +y +2)
ez (X' + 2 +Y) fe+z+2)

{3 x4y (Y + X + Z)
(Y+y+X) =+ (Y +y +2)
(Y + 2+ X) {2y r+z+2)

Z+x+) (Z +X +Y) (Z +X +2)
(Z +y+X) E=+y+y3 (Z +y +2)
(Z+z+0) F+z+y) (Z+2+2)

=(X'+y' +z7 (X +y' +2z) (X' +y+2)
(xX+y+2) (x+y+2)

:Moo Ml. MSO M6. M7

=1(0,1,5,6,7)
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2. Use Boolean algebra to proof thakE{ix,y,z) =%(2,3,4), therF'(x,y,2) =11(2,3,4) (4)

Answer

F'(xy.2) = (2(2,3,4))
= (M + Mg + my)’
= (X'yz'+ X'yz+ xy'z)’
= (X'yz)' * (X'y2'* (xy'z)
=Xty +e (x+y'+2z)e (X'+y+2
= |\/|2 . |\/|3 ° |\/|4
=M(2,3,4)
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3. Use Boolean algebra to simplify as much as possible the following function: 4)
F =wXy'z'+ wX'y'z+ w'xy'z'+ wxy'z+ wxyz+ wxyz'+ wx'yz+ wx'yz'
Answer

F =wX'y'z'+ wix'y'z+ w'xy'z'+ w'xy'z+ wxyz+ wxyz'+ wx'yz+ wx'yz'
=ZWY(X'Z'+X'Z+XZ'+ X2 + Wy(X'Z'+ X'Z+ XZ'+ X2
=wy'(1) +wy(1)
=w@®y

4. Perform the following calculations in binary arithmetic. Write your answer in binary, octal,
and hexadecimal: (8)

10011
01010
+ 00111

01010
- 00111

11011
* 10101

1011) 1001011101
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Answer

10011
01010
+ 00111
100100

01010
- 00111
00011

11011
* 10101
11011
00000
11011
00000
+ 11011
1000110111

110111
1011) 1001011101
1011
1111
1011
10011
1011
10000
1011
1011
~1011
0

44

10G7

Q7

2416

316

2376

3716
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5. Perform the following calculation in 5-bit 2’s complement representation. What is the answer
in decimal? (4)

10011
01010
+ 10111

Answer

10011
01010

+ 10111
410100

since we are using 5-bit, the overflow bit is ignored, therefore,
10100 =-12
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6. Using AND, OR, and NOT gates, draw the circuit diagram that realizes the following truth
table. Do not simplify. (6)

RRPIRPRPRPOOIOIO|IX
[l llellell Jdl JJlelie] )
RO IOIFRPIOIFRIO|N
ORI OFRIFLIOOoO|IFrITM

Answer




