
PROBLEM OF THE WEEK

Solution of Problem No. 2 (Fall 2012 Series)

Problem: Let M be the maximum of the numbers f(k) for k an integer in [0, 605],
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Find all the integers in [0, 605] satisfying f(k) = M .

Do not use a computer or tables.

Solution: (by Bennett Marsh, Sophomore, ECE, Purdue University)

For f(k) to be a maximum, it is necessary (if k < 605) that f(k) ≥ f(k + 1). Thus,

f(k)

f(k + 1)
=

605!
k!(605−k)! (

1
6 )k( 5

6 )605−k

605!
(k!+1)(605−k−1)! (

1
6 )k+1( 5

6 )605−k−1
= 5 ·

k + 1

605 − k
≥ 1.

Solving, we find that k ≥ 100. Similarly, at the maximum, f(k) ≥ f(k − 1), and
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This leads to k ≤ 101. Putting these two results together, we find that 100 ≤ k ≤ 101.

Thus, the maximum value f(k) = M is achieved at both k = 100 and k = 101.

The problem was also solved by:

Undergraduates: Seongjun Choi (Sr. Math), Charles Christoffer (So. AAE), Kilian Cooley

(Jr. Math & AAE), Rustam Orazaliyev (Fr. Actuarial Sci), Yicun Qian (Jr. Math & Stat),

Ying Xu (So. Engr), Lirong Yuan (Jr. Math & CS)

Graduates: Anthony Montemayor (Math), Krishnaraj Sambath (ChE), Dat Tran (Math),

Jeremy Troisi (Stat), Tairan Yuwen (Chemistry)

Others: Vitor Balestro (Graduate student, Brasil), Manuel Barbero (New York), S. Bharath,

Pierre Castelli (Antibes, France), Hongwei Chen (Professor, Christopher Newport Univ.,

Virginia), Hubert Desprez (Paris, France), Tom Engelsman (Tampa, FL), Sainyam

Galhotra (CS student, IIT Delhi, India), Andrew Garmon (Sr, Phys. Christopher New-

port Univ.), Kipp Johnson (Valley Catholic HS teacher, Oregon), Steven Landy (Physics

Faculty, IUPUI), Wei-Xiang Lien (Student, National Kaohsiung Univ., Taiwan), Xiaoyin

Liu (So. Univ. of North Carolina), Karthikeyan Marimuthu (Carnegie Mellon Univ.),



Jean Pierre Mutanguha (Student, Oklahoma Christian Univ.), Charles Roldan (BS Math

2010, Purdue), Sorin Rubinstein (TAU faculty,Tel Aviv, Israel), Craig Schroeder (Postdoc.

UCLA), Jason L. Smith (Professor, Richland Community College, IL), Patrick Soboleski

(Math teacher, Zionsville Community HS), Steve Spindler (Chicago)


