
PROBLEM OF THE WEEK

Solution of Problem No. 5 (Fall 2000 Series)

Problem: Prove that the polynomials

Pn(x) = x2n − 2x2n−1 + 3x2n−2 − · · · − 2nx+ 2n+ 1 (n = 1, 2, · · · ) have no real zero.

Solution (by Vikram Buddhi, Gr. Math)

Clearly Pn(x) > 0 for x ≤ 0, since the terms with negative coefficients are multiplied

by odd powers of x. Now

Pn(x) + xPn(x) = x(x2n − x2n−1 + x2n−2 · · · − x+ 1) + 2n+ 1

so

Pn(x) > x
x2n+1 + 1

x+ 1
+ 2n+ 1

Pn(x) > 2n+ 1 for x > 0.

Also solved by:

Undergraduates: Heung-Keung Chai (Sr. EE), James Lee (Sr. MA/CS), Jeffrey D. Moser

(Fr. MA/CS), Yee-Ching Yeow (Jr. Math)

Graduates: Gajath Gunatillake (MA), Wook Kim (MA), Thierry Zell (MA)

Faculty: Steven Landy (Phys. at IUPUI)

Others: Damir D. Dzhafarov (Sr. Harrison H.S., WL), Jake Foster (Soph. Harrison H.S.,

WL), Mike Hamburg (Jr. St. Joseph H.S., South Bend)

Two unacceptable solutions were received.


