Chapter Three

1.
Map each of the following functions:  (Be sure to label the maps.)


a.
f(x, y, z)  =  ∑ m (0, 3, 6, 7)  +  ∑ d (1, 4)


b.
g  = a b c d  +  b' d  +  a' b c'  +  a b' c

Circle each of the terms.

2.
Find the minimum sum of products expression for each of the following functions (that is, circle the terms on the map and write the algebraic expressions.


a.
f (w, x, y, z)  =  ∑ m (0, 1, 2, 4, 5, 10, 15)
b. g (a, b, c, d)  =  ∑ m (0, 2, 3, 7, 8, 10, 12, 14)

3. 
Find the minimum sum of products expression for the following function.
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4.
Find both minimum sum of product expressions for each of the following functions.
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5.
List all prime implicants, indicating which are essential.  Find all 4 minimum sum of products expressions.  
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6.
a.
List all of the prime implicants of the following function, f.


b.
Find all three minimum sum of products expressions for f. 
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7.
For the following function, g 


a.  
List all of the prime implicants.  Indicate which, if any, are essential.

b. Find all four minimum sum of products expressions.
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8.
For each of the following function, f, find all minimum sum of products expressions and the minimum product of sums expressions.  (one of each for a.; two SOP and one POS for b.; two of each for c.)

a.
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c.
f (a, b, c, d)  =  ∑ m (0, 2, 3, 6, 7, 14, 15)  +  ∑ d (4, 5, 11)

9.
For the following 5-variable problem, find all minimum sum of products expressions.  (a. one solution, 4 terms, 12 literals; b. 4 solutions, 6 terms, 28 literals; c. 2 solutions, 6 terms, 20 literals; d. 8 solutions, 7 terms, 22 solutions)


a.
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b.
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c.
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d.
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10.
a.
For the following two functions, find the minimum sum of products expression for each (treating them as two separate problems).
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b.
For the same two functions, find a minimum sum of products solution (corresponding to minimum number of gates, and among those with the same number of gates, minimum number of gate inputs.

c. Show a two level NAND gate implementation of the solution to part b. (This requires 6 gates and 17 gate inputs.)

11.
For each of the following problems, find a minimum two-level NAND gate solution.  You need only show the equations.


a. 
(8 gates, 24 inputs) 
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b.
(7 gates, 21 inputs)
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c.
(11 gates, 31 inputs)
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d.
(10 gates, 31 inputs)
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e.
(10 gates, 30 inputs)

[image: image17.wmf]
PAGE  
1

