Math 312-Final Name:

1. TRUE ORFALSE

1. (7 points) Suppose is an integer with exactlg positive divisors. Then
n = p? for some primep.

A. True, B. False.

2. (7 points) Suppose that= b (mod m) andc = d (mod m) with c|a
andd|b. Then

a
- = (mod m).

ISHIS

A. True, B. False.
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2. MULTIPLE CHOICE

3. (7 points) The number of primitive roots 98 is

A.0, B.12, C.34, D.42, E.None ofthe above.

4. (7 points) The number of primitive roots o is

A.0, B.8, C.34, D.66, E.None ofthe above.
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5. (7 points) The number of zeros at the end of the decimal representation
of 153!is

A.28, B.33, C.37, D.62, E.None ofthe above.

6. (7 points) 10200:000.000.000 gays from today it will be

A.Sunday, B.Monday, C.Tuesday, D.Wednesday, E.None ofthe above.
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7. (10 points) Let: be the solution to the following ancient Indian problem
(taken from Rosen):

If eggs are removed from a baskeB, 4,5 and6 at a time,

there remain respectively, 2, 3,4 and5 eggs. But if the

eggs are removed at a time, no eggs remain. What is the

least number of eggs that could have been in the basket?

The number is congruent to which of the following modul®?

A.1, B.2, C.3, D.4, E.None ofthe above.
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3. PROVE ORDISPROVE
For this problemglearly indicatewhether the statement irue or false
then prove or disprove it.

8. (12 points) If¢(n)|n — 1 thenn is squarefree. (Here is the Euler
¢-function.)
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4. PROVE

In this section, prove the statement given to you.
9. (12 points) Supposg is a prime withp = 1 (mod 4), andr is a
primitive root modulop. Show that-r is also a primitive root modulp.
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10. (12 points) Supposeandb are positive integers. Show that
(a,b)[a,b] = ab.
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11. (12 points) SupposeandN are integers withV > 0. Show that
(1+a)¥ =1+ Na (mod a?).
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