133 Midterm 1 Name:

(1) (5 points) Let a and b be integers. Show that the value of ged(a® + b,2a® + 2ab + 2) is either 1 or 27
[Hint: use the main idea of the Fuclidean algorithm, that is, ged(z,y) = ged{z,y — zz) for any 2].
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(b} Find all positive integer solutions to the equation 31z + 21y = 17707 %
(¢} Find all sotutions to the congruence 31z = 1770 (izod 21).
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(3) (10 points) Show that the cube of an integer is of the form 7k, 7Tk + 1 0z Tk +6
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(4) {5 points) Show that 2%2
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(5) (10 points)
{a) Show that any integer N is congruent modulo 9 to the sum of its digits (in the decimal system)
(b) Given an integer N, let M be the integer obtained by reversing the digits of N. For example if

l\f' = 1325 'thgn M :7 5231. Show that N — M is always divisible by 9
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{6) (5 points) Prove that +/11 is an irrational numbez.
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