
PROBLEM OF THE WEEK

Solution of Problem No. 1 (Fall 2007 Series)

Problem: Let d(n) denote the number of digits of n in its decimal

representation. Evaluate the sum
∞∑
n=1

1

d(n)!
.

Solution (by Alan Bernstein, Senior in ECE, Purdue)

Since d(n) = k for 10k−1 ≤ n < 10k, the sum consists of

9 terms of the form
1

1
,

90 terms of the form
1

2
,

900 terms of the form
1

6
,

in general, 9 · 10k−1 terms of the form
1

k!
.

Reindexing the sum,

∞∑
n=1

1

d(n)!
=S =

∞∑
n=1

9 · 10n−1

(n)!

or S =
9

10

∞∑
n=1

10n

n!

or S =
9

10
(e10 − 1),

since ex =
∑∞

n=0
xn

n! = 1 +
∑∞
n=1

xn

n! , and ex − 1 =
∑∞
n=1

xn

n! .
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