1) (8 pts) Fill in the truth table below to show that  (p ( q) ( ((r ( (q) ( (q ( (p)) is not equivalent to r. 
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List of truth assignments for which the two expressions are not logically equivalent. (Note: You may not use all of the blanks provided.)

p = _____
q = _____
r = _____

p = _____
q = _____
r = _____

p = _____
q = _____
r = _____

2) (6 pts) True or False, circle the correct answer, no partial credit on this one.

a) ((p ( q) ( (s ( t)) ( s ( t ( (p ( (q

TRUE

FALSE

b) (p ( q) ( (q ( r) is a tautology.


TRUE

FALSE

c) (((p ( q) ( p) ( p



TRUE

FALSE

3) (10 pts) Here are several arguments. Some are valid and some are not. For the valid ones, circle “VALID” and state the rule of inference used. For the invalid ones, simply circle “INVALID”.

a) Today, I will either do my homework or call my friend Jennifer. I did not do my homework. Therefore, I did call Jennifer today.

VALID 

INVALID
RULE OF INFERENCE ___________________________

b) If Tom gets his paycheck today and he finds a date, then he will go to the opera tonight. Tom did not get his paycheck today, and he was unable to find a date. Therefore he didn’t go to the opera later that night.

VALID 

INVALID
RULE OF INFERENCE ___________________________

c) If it is 8 pm., I will eat dinner. If it is 9 pm., I will watch TV. Right now, it is either 8pm. or 9pm. therefore I am either eating dinner or watching TV right now.

VALID 

INVALID
RULE OF INFERENCE ___________________________

d) If it is raining, or I have a cold, then I will not go out. Last night I did not go out. Therefore I either had a cold or it was raining outside.

VALID 

INVALID
RULE OF INFERENCE ___________________________

e) If I finish my homework, I will watch a movie. But, I did not watch a movie last night. Therefore, I did not finish my homework last night.

VALID 

INVALID
RULE OF INFERENCE ___________________________

4) (8 pts) Prove or disprove these two statements for the universe of real numbers (R). (To be clear, circle whether you are proving or disproving.) Partial credit may be given for this question.

a) (x(y [xy = 7]


PROVE


DISPROVE

b) (x(y [2x + 3y = 7]


PROVE


DISPROVE

5) (15 pts) Let A = {2, 3, 5, 7, 11, 13, 17, 19}. (If you show work, partial credit may be given.) You may leave your answer in terms of powers of 2, and combinations, if you like.

a) How many subsets of A of size 3 have the product of their two smallest elements equal to the largest element? (Note: A set with this property is {4, 6, 24}.)

ANSWER : _____________

b)  How many subsets of A contain at least one odd number as an element?

ANSWER : _____________

c) How many subsets of A contain no even numbers as elements?

ANSWER : _____________

d) How many subsets of A have 4 elements in them?

ANSWER : _____________

e) Let Sum(B) denote the sum of the elements of a set B, where B ( A. How many distinct subsets B are there such that Sum(B)<11?

     ANSWER : _____________

6) (10 pts) Prove or disprove:  ((A(  ((B ( C)) ( (((A ( B)=() (  ((A ( C)=())

Circle one of the following:

PROVE


DISPROVE

7) (10 pts) Prove or disprove: (B ( C) ( (B – A) ( (C – A)

Circle one of the following:

PROVE


DISPROVE

8) (8 pts) In a classroom, there are exactly 7 girls, all of whom have brown eyes. 5 of these girls also have long hair. There are 8 boys in the class with long hair, and a total of 13 students with brown eyes. 4 boys have both brown eyes and long hair. There are a total of 17 students in the class. Finally, all students have either blue or brown eyes. How many of each of these are there? (There is no partial credit on these questions. It’s 1 point for each question on this one.)

(Hint: It may be useful to use a Venn Diagram to figure out each of these.)

a) Girls with short hair and blue eyes:
__________

b) Girls with long hair and blue eyes: __________

c) Girls with long hair and brown eyes: __________

d) Girls with short hair and brown eyes: __________

e) Boys with brown eyes and short hair: __________

f) Boys with brown eyes and long hair: __________

g) Boys with blue eyes and long hair: __________

h) Boys with blue eyes and short hair: __________

COT 3100 Spring 2000

Exam #1

2/10/00

Lecturer: Arup Guha

TA: ________________

(Note: You will have 75 minutes for this exam. There are 75 points total to be earned. So, you should spend no more than about a point a minute. On some questions you can not earn partial credit. Make sure to read AND follow all the directions. If you need extra room for your work, put it on the last page of the exam before the charts, and CLEARLY number what problem’s work you are continuing.)

(Place any extra work necessary here. This will only be graded if you ask for it in the space for the question, otherwise, work here will be ignored.)
