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Use only the “E” gate defined below to implement Boolean function:
F=w'xy'+wxz+w'x'z+wx'y'z’
You may also use constants 0 and 1 as inputs.
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Problem 1 (20 points)
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Problem 2 (20 points)

Consi when
Given the network below, calculate the critical path delay. Consider L - H delay
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calculating the critical path.
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Problem 3 (20 points)

Four 4-bit numbers ABC, and D are given as inputs. E=A+B, F=C+D, Design a system that

Outputs the larger number between E and F. If E=F, output either E or F. You can use any
type of gates to implement your design.

/=G, W=F
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Problem 4 (20 points) ’

: tes the
Fora K-map, M denotes the number of prime implicants of the K;(map, azlhda ?hiesnt(})ne Jirgest
number of essential prime implicants of the K-map. Draw a 4x4 K-map
value of P=M-N among all the 4x4 K-maps.

For example, in the following 4x4 K-map, M=3, N=2, P=M-N=1.
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Problem 5 (20 points)

Use only multiplexers to design a system with input x € (0,1,2, ... 8), outputs y and z that

implements the following equation

- (X)10 = 2)3

In the system, x is encoded as x3x2x1xXo in binary. y is encoded as y1yo in binary, and z is
encoded as z12o in binary.
Note that the outputs y and z represent the two digits of a base-3 number.
For example, if x=7 (x3x2x1X0=0111), then the system will solve: (7),, = (21)3. Thus y = 2

(y1y0o=10) and z = 1 (z12zo=01).
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University of California
Los Angeles

Computer Science Department

CSM51A/EEM16 Midterm Exam
Winter Quarter 2016
February 8t 2016

This is a closed book exam. Absolutely nothing is permitted except pen, pencil and eraser to
write your solutions. Any academic dishonesty will be prosecuted to the full extent

permissible by university regulations.

Time allowed 100 minutes.
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