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CSC 251
Test II
Dr. Logar					 Name__________________________		

I. Short answer. (20 points)

1.  ________   The domain of a function is the type of values output by the function (reals, 
		integers etc.)
  
2. _________  A function cannot have an inverse unless it is both one-to-one and onto. 

3. _________  In general f(g(x))   g(f(x)).
 
4.  _________ The Big O for the linear search is the same for the average and worst cases. 
 
5.  _________  The smallest worst-case for a sorting algorithm that compares elements in an 
		  array is O(n2).
  
6.  _________  Big O provides a least upper bound on the growth of a function. 
  
7.  _________  The definition of Big O does not provide a way to compare algorithms within a 
		  given category  (e.g. O(n)). 
 
8.  _________  Computing the transpose of a matrix requires O(n3)  

9.   _________  Matrix multiplication is associative.

10. _________  The identity matrix is defined by: a[i][j] = 0 whenever i  j and 1 otherwise.


II. Cryptography (10 points)   
 a.  In the RSA algorithm, what property must p and q have?  (2 points)



b. Given p = 11, q = 17, give a valid e and explain why it is valid.  (4 points)




c. To convert P (the plain text message) to C (the coded message) use the formula (4 points)

		C =   ____________________,  where n =  ___________________

		




III. Compute the following summations.  Do not bother to compute a final answer-- leave the answers in exponent/factored form.  (15 points)
(a)      =





(b)     =





(c)    



IV.  Let C = A * B, where A is an (n x m) matrix and B is an (m x p) matrix. (10 points)

(a)  What are the dimensions of the matrix C (3 points)?

(b) Is it possible to compute D = B * A?  Why or why not (3 points)?

(c) Give a formula, in summation form, for how to compute the ijth element of C (4 points).


		Cij = 



V.  (15 points, 3 points each) Select an expression which satisfies the following definitions.  
Assume  = the real numbers, + = the non-negative real numbers (real numbers >= 0), Z = the integers, Z+ = the positive integers (1, 2, 3….).
	
A. is not a function
B. is a function but neither one to one nor onto
C. one to one but not onto
D. onto but not one to one
E. one to one and onto

	1.  ______  f(x) = 7  ,     		4.  ______  f(x) = 2x,    N N
	2.  ______  f(x) = log2 x,     		5.  ______  f(x) = x3  +  x2,     
  	3.  ______  f(x) = 3x3 + 7,     	 	                   [hint : look at -1  0]
   		 


VI. (15 points)  Prove that if n is even, 3n + 2 is even.  Assume n is an integer >0.  Give answers specific to this question – not answers about the techniques in general.

(a) Direct proof  [ 5 points] :

	assume :   ______________________________

	show : _________________________________

	proof :







(b) Indirect proof  [4 points] :

	assume :   ______________________________

	show : _________________________________

   	Don’t do the proof.




(c) Contradiction [4 points ]:
	assume :   ______________________________

	show : _________________________________

             Don’t do the proof.


(d) Provide a counter-example for the statement “the product of any two irrational numbers is irrational”. [2 points]

VII.  (15 points)  Prove the following using a proof by induction.   Label each step very carefully and do not skip steps – the technique is more important than the result.  
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