
PROBLEM OF THE WEEK

Solution of Problem No. 7 (Fall 2002 Series)

Problem: Given the equation xn + a1x
n−1 + a2x

n−2 + · · ·+ an = 0 with real coefficients

and a2
1 < a2. Show that not all the roots are real.

Solution (by the Panel, somewhat simpler than the submitted solutions)

If a2
1 < a2 then a2

1 < 2a2. But if ri(i = 1, . . . , n) are the roots of the given equation then

a2
1 − 2a2 = (−

∑
ri)

2 − 2
∑
i<j

rirj =
∑

r2
i

and
∑
r2
i < 0 cannot be true if all ri are real.

Solved by:

Undergraduates: Jason Andersson (Fr. MA), Yu Wei Lu (Jr. EE)

Graduates: Prasenjeet Ghosh (Ch.E.), Takayuki Hoshizaki (A&AE), Jia-Han Li (ECE),

K. H. Sarma (NucE), YiHuang Shen (MA), Qi Xu (ChE), Thierry Zell (MA)

Others: J.L.C. (Fishers, IN), Profs Luis Gonzales Sánchez and Kishin Sadarangani Sadarangani

(MA, Univ of Tafira, Las Palmas, Canaries), Unknown (La Jolla, CA)

One incorrect solution was received.

Jia Han Li (ECE) submitted a late correct solution of Problem 6.


