ADVANCED LOGIC SYNTHESIS
HOMEWORK 4

Question: 1   Draw a symmetric function with 4 variables that has 3 coeff.s 1 and is incompletely specified (symmetry with polarity 1111)

Solution:
The symmetric function with 4 variables, having 3 coefficients 1 with polarity 1111 is:


 
[image: image1.png]d 000111 10





The function  S 1,2,4  can be minimized as[image: image2.png]A+berad
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using SOP and ESOP respectively.
Question: 2   Draw a symmetric function with 4 variables that has 3 coeff.s 1 and is incompletely specified (symmetry with polarity! =1111)

Solution: 
The symmetric function with 4 variables, having 3 coefficients 1 with polarity 0101 is:
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The function can be written using ESOP as 
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Question: 3 Draw the lattice diagrams for both functions.
Solution:  a) Shannon lattice for the first function is as shown below:
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  Function f =  [image: image7.png]a+be+ed




Method of creating Shannon lattice for a completely specified function:
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b) Functional Lattice Diagram using Positive Davio expansions and (pD,pD) joinings are applied to the function represented in ESOP
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Question: 4 Draw BDD’s for both the functions and compare to maps and symmetry coeff.s.

Solution: a) BDD for the first function  [image: image10.png]a+be+ed



 is
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b) BDD for the second function    [image: image12.png]ab+bd+ac



 is  
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It can be seen that both the BDD’s have 4 levels and that 1’s are mapped 3 thrice equal to the number of coefficients that are 1’s..
Question: 5 Use Ashenhurst decomposition to any of these functions that is no trivial or prove that these functions are not Ashenhurst decomposable.
Soultion:

Ashenhurst decomposition for the symmetric function with 4 variables, having 3 coefficients 1 with polarity 0101 is as follows:



[image: image14.png]Bound set

ed 00 01 11 10

as aarg

A A A B





[image: image15.png]



[image: image16.png]


  Suppose A=0 and B=1


Encoding

[image: image17.png]



                  [image: image18.png]



 [image: image19.png]o [T

10 I





[image: image20.png]g@ab@ab




[image: image21.png]000111 10

[0

1

[0

1

1

[0

x
c

4
D

z
c

v
D





[image: image22.png]





       [image: image23.png]= [a[9]



Suppose C=0 and D=1
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Therefore the function is Ashenhurst Decomposable.

It can be shown that the other symmetric function with polarity 0101 can also be ashenhurst decomposable using this method.

