PROBLEM OF THE WEEK
Solution of Problem No. 4 (Spring 2009 Series)

Problem: The time—varying temperature of a body is given by a polynomial in time of
degree < 3. Show that the average temperature of the body between 6:00 AM and 12:00
noon can be found by taking the average of the temperatures at two fixed times, t; and
to, which are independent of which polynomial occurs. Also find ¢; and ¢5. (Remark: the

b
average of a function f(z) over an interval a < z < b is defined as ;= [ f(z)dz.)

Solution (by Angel Plaza, ULPGC, Spain)

Under a suitable change of variable we can suppose the problem defined in the interval
[—1,+1]. Let P3(z) = az® + bz? + cz + d be the polynomial of degree < 3. Its average
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over the interval [—1, +1] is then 3 /Pg(m)dgg == [ﬂ L e dm] =3 +d.
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In order to find t; and to we set t5 = —t; and therefore E(Pg(tl) + Ps(tp)) = bt] + d.

Then, b2 +d = b/3 + d if and only if ¢, = \/g Cand ty — _\/g . The values for ¢; and £, in
the given interval [6,12] are produced with the function g(x) = 3z + 9 which transforms

[—1,+1] into [6,+12]. So the solution is t; = 9 + /3 and to = 9 — /3.

Also completely or partially solved by:

Undergraduates: Michael Burkhart (So. Econ.), David Elden (So. Mech. Engr), Xingyi
Qin (Sr. Actuarial Sci.) Wenyu Zhang (Fr.)

Graduates: Jason Neely (ECE), Huanyu Shao (CS), Jim Vaught (ECE), Tairan Yuwen

Others: Neacsu Adrian (Romania), Brian Bradie (Christopher Newport U. VA), Randin
Divelbiss (Undergraduate, University of Wisconsin—Stevens Point), Subham Ghosh (Grad
student, Washington Univ. St. Louis), Elie Ghosn (Montreal, Quebec), Chun-Hao Huang
(Grad student, National Central Univ. Taiwan), John Hyde (Hoover, AL), Steven Landy
(IUPUI Physics staff), Sorin Rubinstein (TAU faculty, Israel), Steve Spindler (Chicago),
Peyman Tavallali (Grad. student, NTU, Singapore), Sheng Xu (SMU)



