ECE  2504 Homework Set #4

Introduction to Computer Engineering

Due dates: Problem 7: Wednesday 2/13/08 by noon.
Problems 1-6 are due by Friday 2/15/08 at  9 PM.

This assignment is to be done individually

For the following problems, assume that only the uncomplemented version of the variable is available.

1. Using Boolean algebra theorems, simplify each of the following expressions as much as is possible. Show all steps.
A. a’bc+a'bc+a'b'c'

B. a’b’c+ac+ac'+a’b’
2. Form the complement of each of the following expressions and provide the resultin the SOP form. Show all steps.
A.  (z’+yv') x’y’
B. (x’+wy’z) (x+y’)(wx+yz’)
C. (x’+w’y'+z’)(y+x'v)+wy’z
D. ((x’(z+v')(w+v)')(z'y))+x’
3. Using Karnaugh maps, determine the minimal SOP and POS forms for the following expressions

A. H(a,b,c)=a’b’c+a’bc+a’bc’+abc’
B. J(w,x,y,z)= w’xy’z’+w'xy’z+w’xyz+ w'xyz'+wxyz+wxy’z
C. K(w,x,y,z)=(w’+x+y+z) (w+x'+y'+z) (w+x'+y'+z') (w+x'+y+z) (w+x+y+z)

D. L(a,b,c,d)=a'b’c'+abc’d’+acd’+a’bc'+a’b’cd'

4. Draw a logic diagram using only NAND gates for the following expressions.  Two level implementations are preferred since they will provide minimal logic delays.
A. E(w,x,y,z)=w[xy’z+x’yz+w’+z]
B. F(w,x,y,z)= (y’x’+w)z+x'w
C. G(w,x,y,z)=[yz+(x'+y)(w+z’)](x’+w’y’)

5. Draw a logic diagram using only NOR gates for the following expressions

A. F(w,x,y,z)= (x’w+y')z+w’y’
B. G(w,x,y,z)=[(x’+y)(x+z’)’+yz'](x’+y)

6. Determine a minimal SOP and POS expression for the following Karnaugh maps

	WX\YZ
	00
	01
	11
	10

	00
	1
	1
	1
	1

	01
	1
	0
	0
	1

	11
	0
	0
	0
	1

	10
	0
	0
	0
	1


	WX\YZ
	00
	01
	11
	10

	00
	1
	1
	1
	1

	01
	1
	1
	1
	1

	11
	1
	0
	0
	0

	10
	1
	0
	0
	0


	WX\YZ
	00
	01
	11
	10

	00
	1
	0
	0
	1

	01
	0
	0
	1
	0

	11
	0
	1
	1
	0

	10
	1
	0
	0
	1


	WX\YZ
	00
	01
	11
	10

	00
	1
	0
	0
	0

	01
	d
	1
	d
	1

	11
	1
	0
	0
	d

	10
	1
	1
	0
	0


Where ‘d” indicates a don’t care condition. Note that the don’t care conditions can be set one value when finding the SOP form of the solution and to a different value when finding the POS form of the solution
7. Go to the CDMELE web pages at filebox.ece.vt.edu/~jgtront/CDMELE and click on Introduction to Computer Engineering.  Work through the following tutorial modules:

Boolean Algebra, Logic Gates
Karnaugh Maps, Three Variable Tutorial
Karnaugh Maps, Four Variable Tutorial
Karnaugh Maps, 5 and 6 Variable Tutorial

Fill out the survey at https://survey.vt.edu/survey/entry.jsp?id=1049326100541 for each of the units you complete.  Be sure to put your name in the comments section so that we may give you credit for completing that unit.

