
Math 4400 Midterm 1

June 15, 2017

Name:

_________

Question Points Score

1 15

2 15

3. 15

4 15

5 20

6 20

7 0

Total: 100
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1. (15 points) Find the continued fraction expansion of
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2. (15 points) Find a natural number x with 0 x < 175, such that 6242 x mod 175

5L 7
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2 175 z5.
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4. (15 points) Suppose a,b.c,m e m 0, and gcd(c,m) = 1. Suppose also that acm bc mod m. Show
that a b mod in.
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5. (20 points) Suppose gcd(a,m) = 1 and gcd(a,n) 1. Show that gcd(a,rnn) 1.
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6. (a) (5 points) Let x, n e Z and suppose gcd(x, n) = d. Prove that gcd (, ) = 1.

Lia -4’/N1 wL

(b) (5 points) Let x, n, d e Z and suppose gcd(x, n) = 1. Prove that gcd(xd, nd) = d.
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(c) (10 points) Let d, n E N with n> 1 and d n. Show that () #S, where

S = {x e N 1 x n, gcd(x, n) d}. (Use the back of the page if you run out of space)
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7. (10 points (bonus)) Use the last problem to prove that p(d) = n.
1<d<n
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Scratch Paper (feel free to tear this off)
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