
Math 4400 Final Exam

August 4, 2017

Name: 1
You may assume, without proof:

• Ifa,bENandab=1,thena=1 andb=1

• If a band b Ic, then a Ic
• If ac bc and c 0, then a b.

Question Points Score

1 10

2 5

3 5

4 5

5 5

6 10

7 5

8 10

9 5

10 10

11 5

12 20

13 5

14 0

Total: 100
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Computations

1. (a) (5 points) Compute gcd(119, 448)

7
47

co7,

(b) (5 points) Find the continued fraction expansion of

)
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2. (5 points) Find all the incongruent solutions to 7x 15 mod 100

100

L(2

Lo[5 145

3. (5 points) Find x with 0 < x < 253 such that x mod 253. The prime factor
ization of 253 is 11 23. Here are the first few powers of 15 modulo 253:

152 225, 15 86, 25, 15° 122, 156 59

25)

1. 53
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4. (5 points) Find all the incongruent solutions to: x’9 16 mod 19

Fc

iq,

—1
5. (5 points) Compute the polynomial:

I

•

cL)
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6. (10 points) 3x5 + 17x — 6 0 mod 51. (Hint: 51 = Use the Chinese Remainder
Theorem)
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Proofs

9. (5 points) Suppose gcd(a,b) = 1, a bc. Show a c.

9

/ 1b)

Page 8



10. (10 points) Suppose a, b, c E Z with gcd(a, gcd(b, c)) = 1. Show there exist x. y, z E Z
such that ax + by + cz = 1.

\3 &2LL+)

e)
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11. (5 points) Let p be a prime number. that any group of order p is cyclic.

L4 1 (6I>i) ,

. L. L

12. Let F be a field, n> 1, and g a primitive flth root of unity in F.

(a) (5 points) Suppose gm 1 for some m 7Z. Prove that n rn.

r r 1L
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13. (5 points) Let p be an odd prime and let A e Z. Suppose p
or 4 mod 5.

A-5 t
A2 — 5. Show that p 1

(L
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