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CISC 1100 Structures of Computer Science

Department of Computer and Information Sciences

Fordham University, Fall 2010
Practice Exam #1 Solutions
Name: _____________________________________________________
This is a closed book, closed note, closed calculator, exam. You will have 75 minutes to complete the exam. Show your work for non-trivial problems so that you can get partial credit if you give the wrong answer.
Terminology:

Z = All Integers = {…-2, -1, 0, 1, 2…}

N = Natural Numbers = {0, 1, 2, 3, 4, 5, …}    
P(A) = Power Set of A

Ac is the set complement of A
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1. Write out the truth table for the logical expression below. Do not apply two operators at once. Is the expression always true (expressions that are always true are called tautologies).  








a) p ( (q ( r)   ( (p v q)
The truth table indicates that the expression is always true.
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b) Does this equivalence hold:   p ( ( p ≡ p v (p
Answer: No, since the third column below is not identical to the fourth column
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2. Use the letter t to represent the statement “Bill is tall”, d for “Bill is dark” and h for “Bill is handsome”. Use these variables along with the basic logic operations to write each of the following English sentences in symbolic logic notation.
a) Bill is tall, dark, and handsome

t ( d ( h 

b) If Bill is tall and dark then he is not handsome

t ( d → (h 

c) Either Bill is tall or he is handsome, but not both. 

Answer 1: (t((h) ( (h((t)

Answer 2: (t ( h) ( (( t(h)

3. Consider the following sets:



 
U = {M, T, W, Th, F, S, Su}     Note: U is the universal set

A = {M, W, F, S}


B = {S, Su}


C = {M, T, W, Th, F}

Solve each of the following using the sets above. Note that some questions ask about the cardinality (parts c and e), in which case your answer should be a number, while the others ask for the actual sets. You do not need to show your work since these are simple problems. Note that in part g, BC represents the complement of B.

a) A – B = {M, W, F}

b) (B ( C) = {}

c) |C| = 5

d) P(B) = {{}, {S}, {Su}, {S, Su}}

e) |P(U)| = 27 = 128

f) BC = {M, T, W, Th, F}
g) B x B = { (S, S), (S, Su), (Su, S), (Su, Su)}
4. Answer part a and b:


a) If I tell you that set X has 40 elements, set Y has 20 elements, and |X (Y| is 50, then how many elements are in |X ( Y| ?     Fill in the blank: |X ( Y| = ___10____.  
b) Is {2k: k ( N} ( {k: k ( N}
Circle one:
Yes
No   
c) Using set builder notation, how would you represent the integers evenly divisible by 4?

{4k: k ( Z } or {k: x ( Z ( k = 4x}

5. Answer the following questions on sets. You must provide the best answer. Do not answer with English, but provide a mathematical expression (see sample answer). For each of the following parts, I do not tell you what is in set A, but it does not matter—you should be able to answer the question without knowing the contents of A. 








Score: ____ out of 8

Example: A ( A = ______. 
Answer: A.



a) A ( A =  ___A__

b) A ( AC = __U_

c) A ( ( = __(___

d) (AC)C = ___A___

6. For the sequences in parts a and b provide the recursive formula and the closed formula. For part c, convert the summation into sigma (() notation. 
a) 40, 60, 80, 100, ….
Recursive: a1 = 40, an = an-1 + 20   

Closed: an = 20n + 20 or 20(n + 1)
b) 10, 100, 1000, 10000, …
Recursive: a1 = 10, an = 10 x an-1 

Closed: an = 10n
c) 10 + 20 + 30 + 40
Answer: Summation for i=1 to 4 of 10i 
(you should write it out properly, but I am limited here unless I want to use a fancy equation generator)






























