
Quiz2 - Math 313 - Fall 2014

1. (a) Let
(d1, d2, d3, · · ·)

be an infinite sequence of digits di, where a number di is said to be a
digit if it is a natural number between 0 and 9. Given such a sequence
consider the infinite series

∞∑
k=1

dk/10k.

We abbreviate this series by

.d1d2d3 · · · =
∞∑

k=1

dk/10k.

Note that the partial sums for this series are

Sn =
n∑

k=1

dk/10k = .d1d2d3 · · · dn.

Prove that for any infinite sequence of digits, the associated series de-
scribed above converges to a real number. (Hint: Show that the partial
sums form a monotone, bounded sequence. Explain how the Complete-
ness Axiom for the Real Numbers implies that such a sequence must
have a limit.)

(b) Give the definition of limit for a sequence of real numbers. Prove
that 1 = .9999 · · · by using the definition of limit.
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