
Homework Review



Notes 1, Problem 1

Let a andb be positive integers, and write
a

b
= m.d1d2 . . . dkdk+1dk+2 . . . dk+r

wherem is a positive integer, thedj are digits, andr is
chosen as small as possible. Prove thatr divides φ(b)

whereφ is Euler’sφ−function.
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Remark: If b′|b, thenφ(b′)|φ(b).
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×
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Suppose
a

b
=

a′

b′ wheregcd(a′, b′) = 1. Then

b′|
(
10r − 1

)
.

IDEA: r is the order of 10 modulob′

=⇒ r|φ(b′)

=⇒ r|φ(b)

What’s wrong with this IDEA?
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Finish the proof by showing that ift is such that

b′|
(
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)
,

then
a′

b′ = m.d1d2 . . . dt.

Sot ≥ r.
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a

b
= m.d1d2 . . . dkdk+1dk+2 . . . dk+r

r = b − 1 =⇒ (b − 1)|φ(b) =⇒ b is prime

(
10b−1 − 1

)
×

a

b
∈ Z

=⇒ k = 0
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Notes 1, Problem 2

Supposer = b − 1.

(i) Prove that each of the digits0, 1, . . . , 9 occurs among
the digitsd1, d2, . . . , dr either

[(b − 1)/10] or [(b − 1)/10] + 1

times.

(ii) Prove that 0 occurs[(b−1)/10] times among the digits
d1, d2, . . . , dr.
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At most2n−1 dividesn! and this occurs whenn = 2k.
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m!e2︸ ︷︷ ︸
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0 < E <
1

m − 1
=⇒ contradiction


