COMP253 — Lecture 9: Question C Solutions

Problem:

Derive the final expressions for both Z1 and Z2,

“A circuit that takes in 4 inputs and turns on one circuit (Z1) if the total number of inputs is less than, or equal, to 2 (0,1,2), and another circuit (Z2) if the total number of inputs is 3 or 4."

Solution:

Logic table of circuit:


Initial expressions derived from logic table (Z1, Z2):


Simplification of Z​1 and Z2 via K-map:

Final expressions, assembled from K-map groupings:

 
__   __   __   __   __   __
Z1 =
AB + CD + AC + BC + AD + BD

Z2 = ABD + BCD + ACD + ABC


Using truth table, verification could be performed, showing that:

_           _ 

Z1=Z2 or Z1=Z2
but the table contains at least 19 columns of 1's and 0's, and is left for students to evaluate for practise.
Z1	       _    __   _


     AB | AB | AB | AB 	


CD	|    |    |  • |    |


_ 	|----|----|----|----|


CD	|    |  • |  • |  • |


__	|----|----|----|----|


CD	|  • |  • |  • |  • |


 _	|----|----|----|----|


CD	|    |  • |  • |  • |








Z1 =


____   ___    __ _   __


ABCD + ABCD + ABCD + ABCD + 


_ __   _ _    _  _    ___


ABCD + ABCD + ABCD + ABCD + 


 __     _ _     __


ABCD + ABCD + ABCD





Z2 =


_       _       _       _


ABCD + ABCD + ABCD + ABCD + ABCD





From the logic table and initial expressions, observe that Z1 is the complement of Z2, such that:


_           _ 


Z1=Z2 or Z1=Z2








A B C D | Z1 Z2 


0 0 0 0 | 1  0


0 0 0 1 | 1  0


0 0 1 0 | 1  0


0 0 1 1 | 1  0


0 1 0 0 | 1  0


0 1 0 1 | 1  0


0 1 1 0 | 1  0


0 1 1 1 | 0  1


1 0 0 0 | 1  0


1 0 0 1 | 1  0


1 0 1 0 | 1  0


1 0 1 1 | 0  1


1 1 0 0 | 1  0


1 1 0 1 | 0  1


1 1 1 0 | 0  1


1 1 1 1 | 0  1











Z2	       _    __   _


     AB | AB | AB | AB 	


CD	|  • |  • |    |  • |


_ 	|----|----|----|----|


CD	|  • |    |    |    |


__	|----|----|----|----|


CD	|    |    |    |    |


 _	|----|----|----|----|


CD	|  • |    |    |    |
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