
PROBLEM OF THE WEEK

Solution of Problem No. 1 (Spring 2011 Series)

Problem: Let x1, x2, . . . , x2011 be real numbers. For which real value(s) of c is

|x1 − c|+ |x2 − c|+ · · ·+ |x2011 − c|
minimum?

Solution: (by Yixin Wang, Sophomore, ECE)

Let’s look at the quantity |xm − c|+ |xn − c|, where xm ≤ xn.

If c < xm ≤ xn, then |xm − c|+ |xn − c| = xm + xn − 2c > xn − xm.

If xm ≤ c ≤ xn, then |xm − c|+ |xn − c| = xn − xm.

If xm ≤ xn < c, then |xm − c|+ |xn − c| = 2c− xm − xn > xn − xm.

This tells us that |xm − c|+ |xn − c| reaches its minimum value when xm ≤ c ≤ xn. Back

to the problem: WLOG, assume that x1 ≤ x2 ≤ · · · ≤ x2011. Now, group the terms in the

problem’s equation as follows:

(|x1− c|+ |x2011− c|) + (|x2− c|+ |x2010− c|)+ · · ·+(|x1005− c|+ |x1007− c|)+ |x1006− c|
Note that if we set c = x1006, each of the 1006 quantities in the above equation will reach

their respective minimum values. Since the quantity |x1006 − c| reaches its minimum at

only that point, c = x1006 is the only point the minimum of the whole equation is reached.

So, the answer is c equals the median of the set {x1, x2, . . . , x2011}.

The problem was also solved by:

Undergraduates: Kilian Cooley (So.), Kaibo Gong (Math), Landon Lehman (Sr. Phys.),

Jorge Ramos (So. Phys) Lifan Wu (So.), Lirong Yuan (Fr.)

Graduates: Pinaki Bhattacharya (Mech.E), Shuhao Cao (Math), Benjamin Philabaum

(Phys.), Krishnaraj Sambath (Ch.E.) Jeremy Troisi (Stat)

Others: Siavash Ameli (Grad. student, Toosi Univ. of Tech, Iran), Manuel Barbero

(New York), Nicolas Busca (France), Hongwei Chen (Christopher Newport U. VA), Max

Clark (12th grade), Gruian Cornel (IT, Romania), Tom Engelsman (Chicago, IL), Elie

Ghosn (Montreal, Quebec), Shigenobu Ito (Teacher, Japan), Karthi Keyan (RA, Chem.E.

Purdue), Steven Landy (IUPUI Physics staff), Kevin Laster (Indianapolis, IN), Denes

Molnar (Physics, Assistant Professor), Louis Rogliano (Corsica), Sorin Rubinstein (TAU

faculty, Israel), Steve Spindler (Chicago), Stephen Taylor (Bloomberg L.P. NY) William

Wu (JPL) Shiju Zhang (Statistics faculty, St. Cloud State Univ.)


