Name: _____________________________

CSC 133 Discrete Structures Test #1 Fall 2000


1) A minority function determines when the input is composed of a majority of 0's. Given the following minority circuit truth table determine an expression for this function using disjunctive-normal-form (sum-of-products -minterms):

	p
	q
	r
	F

	1
	1
	1
	0

	1
	1
	0
	0

	1
	0
	1
	0

	1
	0
	0
	1

	0
	1
	1
	0

	0
	1
	0
	1

	0
	0
	1
	1

	0
	0
	0
	1


2) Draw a three variable Karnaugh map representing the function F. Use this map to determine a minimal expression for F.








3) Draw a digital circuit for F.






4) Use a truth table to determine whether or not the following argument form is valid/invalid. (Show all work for credit.)
If Johnny is late for work on Monday then he will lose a job.  P ( ~R
If Susan shows up for work on Monday then she will get a job.  Q ( R
Therefore, if either Johnny is late or Susan shows up for work 
(P ( Q ( ~R
on Monday then Johnny is fired. 


5) Perform the following using the rules for 8-bit binary two's complement addition.

  1100 1111
+1101 1001


Decimal value of the solution: _________



6) Using the quotient-remainder theorem, the set of integers can be partitioned over just 4 numbers by setting the divisor, d, equal to 4. Given this partition of Z, determine where each member of the set A belongs: A = {-1, 1, 4, 6, 11}
	Z mod 4

	0
	1
	2
	3

	
	
	
	

	
	
	
	

	
	
	
	


7) (e ( Z+, (m ( N such that (n ( N,  if n ( m,  then (x ( R, |fn(x) - f(x)| < e.
Pick the correct negation (circle the letter of your choice):

a) (e ( Z+, (m ( N such that (n ( N,  if n ( m,  then (x ( R, |fn(x) - f(x)| ( e.

b) (e ( Z+, (m ( N, ( n ( N such that if n ( m,  then (x ( R, |fn(x) - f(x)| ( e.

c) (e ( Z+, (m ( N, ( n ( N such that n ( m  and (x ( R such that |fn(x) - f(x)| ( e.

d) (e ( Z+, (m ( N such that (n ( N, if n ( m, then (x (R such that |fn(x) - f(x)| ( e.

Connect left expression with its equivalent expression on the right by drawing bidirectional arrows:
~(p ( q)


~p ( q

~(p ( q)


~p ( ~q

~(p ( q ( ~q)


p ( ~q

p ( q



q


8) (m, n ( Z, n being odd is a necessary condition for m(n being odd.
Restate this statement using an implication in place of necessary condition for.


Write the contrapositive form of your answer.

9) Statement: The product of any even integer and any integer is even.

a) Use formal notation to express this statement:



b) Write a formal proof for the statement.

