Wentworth Institute of Technology

Comp278 – Computer Architecture I


Homework 2






                 
(Solution)

1. Boolean algebra application

  (a) Prove ABC + ABC' + A'B = B

	F = ABC + ABC' + A'B

	F = AB(C + C') + A'B

	F = AB + A'B

	F = B(A + A')

	F = B


  (b) Prove (A + B)' (A' + B') = A'B'

	F = (A + B)' (A' + B')

	F = (A' B') (A' + B')   /* DeMorgan’s Law */

	F = A' B' A' + A' B' B'

	F = A' B' + A' B'

	F = A' B'


  (c) Prove A'BC + AC = C (A + B)

	F = A'BC + AC

	F = C (A'B + A)

	F = C (A + A')(A + B)   

	F = C (A + B)


  (d) Prove (A + B' + AB') (AB + A'C + BC) = AB + A'B'C


	F = (A + B' + AB') (AB + A'C + BC)

	F = (A + B' + AB') (AB + A'C)   /* Consensus Theorem! */

	F = (A + B'(1 + A) (AB + A'C)

	F = (A + B')(AB + A'C)

	F = AAB + AA'C + B'AB + A'B'C   /* Just multiply it out */

	F = AB + 0 + 0 + A'B'C

	F = AB + A'B'C


2. 
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Diagram for Problem 2-32




(a) NAND gates only

The tricks: 

· Complement the output of each AND gate (to get a NAND) and the other end of the wire 

· Remember an OR gate with both inputs complemented is a NAND gate 

· The complement of an inverter is a wire (eliminates the inverter) 
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(b) NOR gates only

The tricks (similar to above): 

· Complement the output of each OR gate (to get a NOR) and the other end of the wire 

· Remember an AND gate with both inputs complemented is a NOR gate 

· The complement of an inverter is a wire 

· I left inverters in my circuit diagram, these can be implemented as NOR gates with the inputs tied together 
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