
PROBLEM OF THE WEEK

Solution of Problem No. 1 (Spring 2009 Series)

Problem: Find a formula for the determinant of the 2009 × 2009 matrix whose (i, j)–

entry is δij + xixj . Your answer must be justified without the use of computers.
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Solution (by Yansong Xu, Brandon, FL)

Claim: det(δij + xixj)n×n = 1 +
n∑
i=1

x2
i . Proof by induction. For n = 1, the claim is

trivially true. Suppose the claim is true for n− 1. For i = 1, . . . , n− 1, subtract the n–row

multiplied by
xixn
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, from the i–row.
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Also completely or partially solved by:

Undergraduates: David Elden (So. Mech. Engr), Wenyu Zhang (Fr.)



Graduates: Huanyu Shao (CS), Michael Snow (Mech.Engr), Jim Vaught (ECE), Tairan

Yuwen

Others: Neacsu Adrian (Romania), Brian Bradie (Christopher Newport U. VA), Gruian

Cornel (IT, Romania), Elie Ghosn (Montreal, Quebec), Chun-Hao Huang (Grad student,

National Central Univ. Taiwan), John Hyde (Hoover, AL), Chris Kennedy (Christo-

pher Newport Univ.), Gerard D. Koffi (U. massachusetts, Boston), Steven Landy (IUPUI

Physics staff), Thomas Pollom (Undergrad, MIT), Sorin Rubinstein (TAU faculty, Israel),

Peyman Tavallali (Grad. student, NTU, Singapore), Christian Vanhulle (Math teacher,

Nice, France), Bill Wolber Jr. (ITaP), Sheng Xu (SMU), Sohei Yasuda (Student, Bucknell

Univ.)


