COT 3100H Spring 2003 Homework assignments: Number Theory

Assignment #11:  Given Thursday 2/27. Due Tuesday 3/4.

1) Use Euclid's Algorithm to find gcd(968, 682).

3) Do question 4 on page 199 of the text:

    Prove or disprove: For all positive integers a, b, and c, If a | bc, then either a | b or a | c.

4) Do question 5 on page 199 of the text:

     Prove or disprove: For all positive integerrs a, b, and c, If bc is NOT divisible by a, 

                                    then b is not divisible by a AND c is not divisible by a. 

Assignment #12:  Given Tuesday 3/4. Due Thursday 3/6.

1) Find all integer solutions (x,y) to the equation 403x + 248y = gcd(403, 248).

Note: For problems #2, 3, a, b c, and n are all integers, with n(0.

2) Prove or disprove: if a ( b (mod n) then a/gcd(a,b) ( b/gcd(a,b) (mod n).

3) Prove or disprove: if a ( b (mod n) then ac ( bc (mod n). (Note: I mean ( to be "not equivalent to".)

Assignment #13: Given Thursday 3/6. Due Tuesday 3/11.

1) Compute the remiander when 1747 is divided by 30.

2) a) Prove that all even numbers squared are divisible by four.

    b) Prove that all odd numbers squared leave a remainder of 1 when divided by 4. 

        (For a bit of extra credit, argue why they leave a remainder of 1 when divided by 8.)

    c) Prove that there are no Pythagorean triples a,b and c, with a < b < c where a, b, and c

        are integers such that a and b are odd, but c is even.

    d) (for more extra credit) Prove that the following equation has no integer solutions:

         a4 +  b4 + c4 + d4 + e4 + f4 + g4 + h4 + i4 + j4 + k4 + l4 + m4 + n4 = 1599.

         (Hint: look at the remainders of even and odd numbers raised to the 4th power

           when divided by 16.)

