Fall 2006 COT 3100 Homework #2

Given: 9/12/06

Due: 9/22/06 (in recitation)

Directions: Please fully write out each inductive proof. When asked, please use the Euclidean Algorithm instead of another method of solving the posed problem. Full credit will only be given if the appropriate method is used.

1) Use induction on n to prove the following for all positive integers n:
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2) Consider the following four equations:


a) 


         1 = 1


b)

            2+3+4 = 1 + 8


c)
               5+6+7+8+9 = 8 + 27


d) 10+11+12+13+14+15+16 = 27 + 64

Conjecture the general formula suggested by these four equations and use induction to prove your conjecture.

3) The Lucas numbers are defined as follows:


L1 = 1, L2 = 3, Ln = Ln-1 +,Ln-2, for all integers n > 2/

Use induction to prove the following statement for all positive integers n:
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4) Matrix multiplication for 2x2 matrices is defined as follows below:
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For example, 
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Also, the notation 
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 simply indicates multiplying the given matrix n times.

Using induction on n, prove for all positive integers n that
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5) Using induction on n, prove that 7 | (32n+1 + 2n+2) for all integers n ( 0.

6) Convert the decimal number 9367 into octal utilizing the method shown in the text on page 225.

7) When dividing integer a by integer b, we write a = bq + r, where q and r are integers such that 0 ≤ r < b. Prove that if a > b, then a > 2r.

8) Use the Euclidean Algorithm to determine the GCD of 1190 and 427. 

9) Use the Extended Euclidean Algorithm to find integers x and y that satisfy the following equation: 1049x + 390y = gcd(1049, 390).
10) Prove that the equation 115x + 161y = 2200 has no integer solutions for x and y.

Optional Programming Homework:

Instead of doing questions 6 and 8, write computer programs to write out the solutions for each. For 6, your program should prompt the user to enter a decimal number and then process to convert it into octal. For 8, your program should prompt the user to enter two positive integers for the gcd computation. Your program for each should print out each step in the algorithm to solve the problem and print out the final answer.
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