
PROBLEM OF THE WEEK

Solution of Problem No. 2 (Spring 2012 Series)

Problem: Find lim
n→∞

1 + 22 + 33 + · · · + (n − 1)n−1 + nn

nn
.

Solution: (by Steve Spindler, Chicago)

Let Sn =

∑n

k=1
kk

nn
. Clearly, Sn ≥ 1. And 1 ≤ k ≤ n =⇒ kk ≤ nk, so

Sn ≤

∑n

k=1
nk

nn
=

n−1
∑

j=0

(

1

n

)j

=
(1/n)n − 1

(1/n) − 1

= Rn,

a simple geometric series. Obviously lim
n→∞

Rn = 1. Since 1 ≤ Sn ≤ Rn, it follows that

lim
n→∞

Sn = 1.

Remark: It is true that the limit of a sum of ten numbers is the sum of the limits, but the

analog for infinitely many numbers need not hold. A number of proposed solutions failed

for this reason.

The problem was also solved by:

Undergraduates: Seongjun Choi (Jr. Math), Kilian Cooley (Jr. Math & AAE), Kaibo

Gong (Sr. Math), Hai Huang (Jr. Eco & Math), Landon Lehman (Sr. Phys.), Bennett

Marsh (Fr. Engr.), Ying Xu (Fr. Engr.), Lirong Yuan (So.)

Graduates: Rodrigo Ferraz de Andrade (Math), Dat Tran (Math), Yu Tsumura (Math),

Tairan Yuwen (Chemistry), Samson Zhou (CS)

Others: Lycee Jaques Audiberti (Antibes, France), Manuel Barbero (New York), Hongwei

Chen (Faculty, Christopher Newport U. VA), Gruian Cornel (Cluj-Napoca, Romania), Hu-

bert Desprez (Paris, France), Elie Ghosn (Montreal, Quebec), John Karpis (Miami Springs,

FL), Rob Klein (West Lafayette, IN), Anastasois Kotronis (Athens, Greece), Chris Kyri-

azis (High school teacher, Chalki, Greece), Steven Landy (Physics Faculty, IUPUI), Angel

Plaza (ULPGC, Spain), Jason Rahman (High School Senior, Hazleton, IN), Sorin Ru-

binstein (TAU faculty, Israel), Craig Schroeder (Postdoc. UCLA), Pawan Singh (United



Kingdom), Jason L. Smith (Professor, Phys. & Math. Richland Community College),

Patrick Soboleski (Math teacher, Zionsville Community HS), Cooreanu Loan Viorel (Ro-

mania), Jiehua Chen and William Wu (The Math Path)


