COT 3100H Spring 2005 Suggested Homework

January 10 Lecture

Page 54: 3, 4, 6, 8h, 11, 17

Page 66: 5, 11, 13, 18b, 19

Let ? be an unknown boolean logical operator. The logical statement [((p ( q) ( r] ( (q ? r) is equivalent to (p ( (q ( r). Given this information, there are 2 possible truth tables for the boolean logical operator ?. List, with proof, both of these truth tables.

January 12 Lecture

Page 84: 1a, 1c, 3d, 3e, 5a, 5c, 5e, 9, 13

January 19 Lecture

Page 100-103: 5, 7ab, 8, 15, 21, 26

Use proof by contradiction to show that 
[image: image1.wmf]2

is irrational. (Note: all irrational numbers can be expressed as a fraction in lowest terms, where the numerator and denominator do not share any common factors except 1.)

Assign logical variables to "expressions/statements" from your proof and using those variables, show the flow of your proof.

January 24 Lecture

Page 116-117: 5, 9, 11, 19, 21, 24

The Fibonacci numbers are defined as follows: F(1)=F(2) = 1, F(n) = F(n-1)+F(n-2) for n>2.

Given that there are an infinite number of odd Fibonacci numbers, prove that for all positive integer values of k, F(k) and F(k+1) are not even.

January 26 and 31  Lectures

Page 134: 2, 4, 5, 9, 12, 13

Page 146: 1, 3, 6, 7, 13, 14d

Prove or disprove for arbitrary sets A, B, and C: if A ( C ( B ( C, then A ( (B ( C) = A ( B ( C. (Do not use a set table for this question.)

February 2 Lecture

Page 146-7: 7a,b,c

Page 150: 1, 3, 6, 7

Extra Problem: If A ( B, prove that (C ( B) ( A = (.

February 23 Lecture

Page 185: 6, 7, 11, 18, 21

Extra Problem: A committee of four is chosen from a group of 3 women and 7 men. Each committee is equally likely of being chosen. Let X be a discrete random variable representing the number of women on the committee. What are E(X) and Var(X)?

Extra Problem #2: Shaquille O'Neal makes 45% of his free throws. In a particular game, he shoots 10 free throws. What is the probability he hit more than 7 of them? (Plug your expression into a calculator to get a final decimal value.)

February 28 Lecture

1) Evaluate: 
[image: image2.wmf]å
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2) What is the sum of an arithmetic series of n terms such that the third term of the sequence is 5 and the sixth term of the sequence is 56? (Your answer should be in terms of n.)

3) a) Prove that 
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     b) Use the result from a to determine the following sum:



[image: image4.wmf]å

=

°

°

-

°

°

44

0

2

1

tan

tan

1

)

)(sec

1

(tan

k

k

k


4) Use the integral technique (w/minor adjustments if necessary) to find lower and upper bounds for the following sum: 
[image: image5.wmf]å

¥

=

1

2

1

k

k

.

5) Prove that 
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. (Hint: Bound each term in the sum from above or below by the same exact value!)

March 2 Lecture

1) Use induction on n ( 1 to prove the following summation formula:
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2)  Given two 2x2 matrices, mutliplication of these matrices is defined as follows:

[  a
b  ]
X
[  e
f  ]
=
[  ae+bg
af+bh  ]

[  c 
d  ]

[  g
h ] 

[  ce+dg
cf+dh  ]

Using this information, make a conjecture about the value of the expression below (ie. determine a, b, c, and d in the expression below, in terms of n) and prove your conjecture for all positive values of n using induction.


        n

[  1   
0  ]

= 
[  a
b  ]

[  1
1  ]


[  c
d  ]

(Note: this simply is asking you to find the matrix on the left raised to the nth power. Exponentiation with matrices is also repeated multiplication.)

March 7 Lecture

1) Consider a sequence of numbers defined as follows:

    t(0) = 1, t(1) = 4, t(n) = 5t(n-1)-6t(n-2), for all integers n > 1.

     Prove for all non-negative integers n that t(n) = -2n + 2(3)n.

2) Use induction to prove for all positive integers n that 
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March 9 Lecture

1) You are a scientist working with a strain of bacteria that seems to never die. In particular, you started with 16 bacterial cells on day 1, and by day 2, there were 28 bacterial cells. Following those two days, you noticed the following pattern: all the cells that were alive the previous day continue to be alive the following day and all the cells that were alive two days ago spawn six new copies of themselves. Thus, on day 3, there are 28+6(16) = 124 bacterial cells. (The 28 were the ones alive on day 2, and of those, 16 were alive on day 1, and each of these created six new cells.) Similarly, on day 4, there are 124+6(28) = 292 bacterial cells.

a) Let f(n) represent the number of bacterial cells alive on day n. We are given that f(1) = 16 and f(2) = 28. For all integers n>2, write a recurrence relation that f(n) satisfies. (Note: a recurrence relation is simply an equation that defines the value of a function in terms of the function evaluated at other values. An example of a recurrence relation is t(n) = t(n-1)-t(n-2).)

b) Using strong induction (with two base cases) prove that f(n) = 4(3)n + (-2)n+1.

2) Using the appropriate mod rules and no computer program, determine the remainder when dividing 17125 by 100.

3) Determine the greatest common divisor of 2489 and 1159 using the Euclidean Algorithm.

March 21 Lecture

1) Find one pair of integers x and y such that 2489x + 1159y = gcd(2489, 1159)

2) Write a C function that prints out all the lines of the Euclidean Algorithm, given two positive integers a and b, with a > b. Write your function iteratively. Your function should also return the gcd. Here is the prototype:

int gcdprint(int a, int b);

March 23 Lecture

Page 240-241: 5, 8, 15, 27

March 28 & 30 Lectures

1) Consider the following relation R defined over the set of positive integers:

R = {(x,y) | x/y = 4 ( y/x = 4}

Determine if the relation R is (i)reflexive, (ii)irreflexive, (iii)symmetric, (iv)anti-symmetric, and (v)transitive.

2) A relation R on a set A is called irreflexive if for all a(A, (a, a)(R. 

a) Give an example of a relation R on Z where R is irreflexive, and transitive but not symmetric.

b) Let R be a nonempty relation on a set A. Prove that if R satisfies any two of the following properties ( irreflexive, symmetric, and transitive ( then it cannot satisfy the third.

c) If |A| = n ( 1, how many different relations on A are irreflexive? How many are neither reflexive nor irreflexive? 

3) Given the set A = {2, 4, 6, 8, 10}, define a relation R over A such that R = {(a,b)| a(A ( b(A ( |b – a| = 4}

a) Use a directed graph to depict the relation R above.

b) Determine if the relation R is (i)reflexive, (ii)irreflexive, (iii)symmetric, (iv)anti-symmetric, and (v)transitive.

4) If A ={1, 2, 3, 4, 5, 6, 7, 8}, determine the number of relations on A that are (a) reflexive; (b) symmetric; (c) reflexive and symmetric; (d) reflexive and contain (1, 2); (e) symmetric and contain (1, 2); (f) anti-symmetric; (g) anti-symmetric and contain (1, 2); (h) symmetric and anti-symmetric; (i) reflexive, symmetric and anti-symmetric. 
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