CSC 133 Final Exam           Name:_____________________________


1) Complete the truth table for each:  

	 
	if p then q
	p if and only if q
	p only if q
	p is a sufficient condition for q
	p is a necessary condition for q

	p q
	 
	 
	 
	 
	 

	T T
	 
	 
	 
	 
	 

	T F
	 
	 
	 
	 
	 

	F T
	 
	 
	 
	 
	 

	F F
	 
	 
	 
	 
	 


 

2) Assume a ( b and c ( d.  Derive formulae for count and sum. 

	int count = 0;
for ( int i = a; i ( b; i++)
    for ( int j = c; j ( d; j++)
      for ( int k = 2; k ( 11; k++)
          count++;

Formula for count:
	int sum = 0;
for ( int i = 1; i ( n; i++)
    for ( int j = 1; j ( i; j++)
        sum++;


Formula for sum:


  

3) A professor in an advanced computer course takes a survey on the first day of class to determine how many students know certain computer languages. The finding is that out of 50 students in the class, 23 know Java, 18 know C++, 31 know C, 11 know both java and C++, 19 know Java and C, 14 know both C++ and C, 37 know at least one of the three languages. 

a) How many students know all three languages? 



b) How many know only C and no other languages?


4) Perform the following additions, writing your answers in both binary and decimal assuming that the operands are Java bytes (two’s complement rules apply):

	a)         0 1 1 0  1 1 1 0
      + 1 0 0 1  0 1 1 0
	b)         1 1 1 0  1 1 1 0
      + 1 0 0 1  0 1 1 0

	
Decimal value of this sum: 
	
Decimal value of this sum: 


c) Do the above results give proper answers given that the size of the result is also a Java byte. If so which one(s)?



5) Simplify the following expression:

	
	(p ( (p ( q)) ( q 
	

	
	
	

	
	
	

	
	
	

	
	
	


6) Find the expression, S, representing the following truth table by writing out the disjunctive normal form of S then draw the circuit:

	p  
	
	q
	
	r
	
	S

	T
	
	T
	
	T
	
	T

	T
	
	T
	
	F
	
	F

	T
	
	F
	
	T
	
	F

	T
	
	F
	
	F
	
	T

	F
	
	T
	
	T
	
	F

	F
	
	T
	
	F
	
	F

	F
	
	F
	
	T
	
	F

	F
	
	F
	
	F
	
	T


7) Minimize the following expression using either Boolean Algebra or Karnaugh maps (show your work for credit):
F = (~p ( ~q ( ~r (~s) ( (~p ( ~q ( r ( ~s) ( (~p ( q ( ~r ( s) ( (~p ( q ( r ( s) ( 
(p ( q ( ~r ( s) ( (p ( q ( r ( s) ( (p ( ~q ( ~r ( ~s) ( (p ( ~q ( r ( ~s).











8) Given the statement: p ( q ( ~p. Write out the following conditional expressions then using alternate representation of the conditional (p ( q = ~p ( q) simplify the expression if possible:

a) Contrapositive:
Simplification:

b) Converse:
Simplification:


c) Inverse:
Simplification:


9)  Either verify or disprove the following argument form using truth tables (justify your conclusion):
  p ( q ( (r ( q)
  ~p ( q ( r 
  (r
	variables
	
	

	p
	q
	r
	
	
	
	

	T
	T
	T
	
	
	
	

	T
	T
	F
	
	
	
	

	T
	F
	T
	
	
	
	

	T
	F
	F
	
	
	
	

	F
	T
	T
	
	
	
	

	F
	T
	F
	
	
	
	

	F
	F
	T
	
	
	
	

	F
	F
	F
	
	
	
	


10)  Consider the statement ((x, y) ( D, ( y  such that P(x,y) ( Q(y)

a) The negation of the statement’s quantifiers is:


b) After applying DeMorgan’s law the final simplified negation of the original statement is:


11) How many integers from 1 to 999 are divisible by 2? (Show your work for each.)

How many integers from 1 to 999 are divisible by 9?

How many integers from 1 to 999 are divisible by 18?

How many integers from 1 to 999 are divisible by 2 or 9?

12) Reduce the following quotient, n!/(n - r)!


13) Determine the cardinality of the hexadecimal sample space ABC16 through DEF16.


14) Either draw the graph or explain why it is not possible: 

a) Tree, five vertices, total degree 10.

b) Graph, connected, twelve vertices, eleven edges, has a non-trivial circuit.


c) Full Binary Tree, nine vertices, and four terminal vertices.



15) Solve the following recurrence relation: ak = 6ak - 1 - 9ak - 2 , k > 2, a0 = 5, a1 = 12.
 Characteristic equation: t2 - At - B = 0. Distinct Roots Theorem: an = Crn + Dsn. Single Root Theorem: an = Crn + Dnrn. 
Quadratic equation: (-b + ((b2 - 4ac)) / (2a).


16) A = {(1,16), (2,4), (-4,-8), (4,64), (1,5), (3,6), (1,2), (6,30)}, R is defined on  A as follows: for all (a, b), (c, d) ( A, (a, b) R (c, d) ( ad = bc.

Draw a digraph representing R:








      Is R reflexive? ____ .  Is R symmetric? ___ .  Is R transitive? ____, if not find the transitive closure of R: 
      If they exist, list the distinct equivalence classes of R (union the transitive closure  elements if needed). Include all the members in each class:



17) A pipeline is to be built that will link six cities (v0..v5) shown below. The cost (in millions of dollars) of constructing each link depends on both distance and terrain as shown in the weighted graph below. Find the minimal cost of a system of pipeline to connect all the cities using either Prim's or Kruskal's algorithm. (Show your work, listing your algorithm of choice, draw the minimum spanning tree, and determine its weight.) 

	edge 
	$(millions) 
	  
	sorted weighted edges 

	e0 
	3 
	  
	e2 = 2 

	e1 
	4 
	  
	e3 = 2 

	e2 
	2 
	  
	e7 = 2

	e3 
	2 
	  
	e9 = 2

	e4 
	3 
	  
	e0 = 3

	e5 
	3 
	  
	e4 = 3 

	e6 
	4 
	  
	e5 = 3 

	e7 
	2 
	  
	e1 = 4

	e8 
	4 
	  
	e6 = 4 

	e9 
	2 
	  
	e8 = 4 
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18) Use mathematical induction to prove: If a sequence satisfies the recurrence relation

	mn
	= 2mn – 1 + 1, for n  2, and the initial condition m1 = 1, then

	mn
	= 2n – 1 for all positive integers n.


 

 

 

Bonus: Prove that the set of positive rational numbers is countable.

