
PROBLEM OF THE WEEK

Solution of Problem No. 3 (Spring 2003 Series)

Problem: Given b1 = 1, bn = 1− 1
n2

∑n−1
k=1 k

2bk for n ≥ 2, sum the series
∑∞
n=1(−1)n−1bn.

You may use that
∑∞
n=1(−1)n−1/n2 = π2/12.

Solution (by Namig Mammadov, Baku, Azerbaijan)

n∑
k=1

k2bk =
n−1∑
k=1

k2bk + n2bn = n2 − n2bn + n2bn = n2,

so we get

bn = 1− 1

n2
· (n− 1)2 =

2n− 1

n2
=

2

n
− 1

n2
.

Hence ∞∑
n=1

(−1)n−1bn =
∞∑
n=1

(−1)n−1(
2

n
− 1

n2
) =

2

∞∑
n=1

(−1)n−1

n
−
∞∑
n=1

(−1)n−1

n2
= 2 ln 2− π2

12
.

Also solved by:

Undergraduates: Jason Andersson (Fr. MA), Ryan Machtmes (Sr. E&AS), Neel Mehta

(Fr. AAE) Yen Hock Tan (Fr. CS)

Graduates: Fredy Aquino (Phys), Tom Engelsman (ECE), Thukaram Katare (ChE), Yifan

Liang (ECE), Ashish Rao (ECE), K. H. Sarma (NucE), Qi Xu (ChE)

Faculty: Steven Landy (Physics at IUPUI)

Others: J.L.C. (Fishers, IN), Balaji V. Iyer (Gr., N. Carolina A&T St. U.), Vijay Mad-

hawapeddi (Newark, CA), Ramakrishnan Malladi (Gr., ECE, U. Mass, Dartmouth), Rob

Pratt (UNC, Chapel Hill), Regis J. Serinks (PhD, State Coll., PA), Vikas Yadav (Gr.,

ECE, Iowa State, Ames)

High School Steve Taylor (Sr., Middletown H.S., OH)

There was one unacceptable solution.


