PLEASE RETURN THIS MIDTERM ON MONDAY, NOT WEDNESDAY AS I SAID EARLIER. I WANT YOU TO HAVE MORE TIME.

Midterm Exam number 2

Your name

Points |       |        |        |        |       |        |       |        |        |        |         |        |         |         |

Problem 1.

Show in full detail how the crosslink operation is executed between cubes a b’ c d and a’ b c’ d. Write pseudo-code of crosslink following slides from class and verify how it works an the two cubes above and also on a pair of cubes selected by you.

Problem 2.
Decompose the function from Figure 1 using bound set of variables c,d,e and Ashenhurst Curtis Decomposition.
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Problem 3
Apply bi-decomposition method to the function from Figure 1. Several solutions are possible. Here I am not specifying which variables are the bound and free sets.
Problem 4.
Given is function from Figure 2. By repeating some variables and selecting good bound and free sets decompose this function. Any decomposition method is allowed.
abc de      00        01         11          10

	1
	0
	1
	1

	1
	1
	0
	0

	1
	0
	1
	0

	0
	1
	0
	-

	-
	1
	1
	0

	
	
	
	


Figure 2
Problem 5.

Give a definition of Ashenhurst decomposition, Curtis decomposition, generalized decomposition and Bi-decomposition. In generalized decomposition certain condition of A/C decomposition is violated. What is it?

Problem 6.

Why we need Cube Calculus and Binary Decision Diagrams? Give examples and motivation.
Problem 7
Decompose the Boolean relations from Figure 3
AB CDE            00                         01                                  11                                   10
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Figure 3.

Problem 8.
Decompose the multiple-valued function function from Figure 4 to arbitrary MIN, MAX, MODSUM and Generalized Post Literal Gates. If you cannot further decompose, apply any other synthesis method.
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Figure 4

Problem 9.

Find ZDD, KFDD and Positive Davio Lattice for the following functions

1, abc, a’b’c’, a+b, ab+cd’
Problem 10

Find Positive Davio Lattice for function:
S035(a,b,c,d,e).
Problem 11.

Find a simplified Ternary Decision Diagram for function from Figure 8. It is up to you to 
assign values to don’t cares to simplify the function.

Problem 12.

Apply MMD (Miller, Maslov, Dueck) algorithm to realize the reversible function defined by cycles (0,2) (3,5) (8,9)

Problem 13

Find a characteristic function of graph from Figure 5 and represent it as a ZDD.
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