Homework Review



Notes 1, Problem 1

Let a andb be positive integers, and write

a
p = medidy. . didy1diys .. diyy

wherem Is a positive integer, the; are digits, and- Is
chosen as small as possible. Prove thativides ¢(b)
whereo is Euler's¢p—function.
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Remark: If ¥’|b, theng(b") | (b).
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Supposeg == wheregcd(a’, b’) = 1. Then

b'| (10" —1).
IDEA: r is the order of 10 modul®’

— r|p(b')
— 7|¢(b)

What's wrong with this IDEA?
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F — m.d1d2 c o0 dt.

Sot > r.
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Suppose: = b — 1.

(1) Prove that each of the digits 1,...,9 occurs among
the digitsdy, do, . . ., d, either

[(b—1)/10] or (b—1)/10] + 1
times.

(if) Prove that 0 occurgb— 1) /10] times among the digits
di,da,...,d,.
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Note: r = p—1 —— the order of 10 modulpisp — 1

The values 0fl0?a modulop are distinct ford < j <

p— 2 and are congruentth, 2,...,p— 1 in some order.
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Provee“ Is Irrational.
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At most2™—1! dividesn! and this occurs when = 2%.
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