
PROBLEM OF THE WEEK

Solution of Problem No. 9 (Fall 2008 Series)

Problem: Suppose the unit square is divided into four parts by two perpendicular lines,

each parallel to an edge. Show that at least two of the parts have area no larger than 1
4
.

Solution (by David Elden, Sophomore, Mech. Engineering)

Choose a coordinate system such that the vertices of the square are located at (0, 0), (1, 0), (0, 1),

and (1, 1). Let the lines x = a and y = b describe the cuts. Further assume, without loss

of generality, that a ≤ 1/2, b ≤ 1/2, and a ≤ b.
Then the area of the region bounded by the lines x = 0, y = 0, x = a, and y = b has an

area of (a− 0)(b− 0) = ab, which has a maximum value of (1/2)(1/2) = 1/4.

Also, the area of the region bounded by the lines x = 0, x = a, y = b, and y = 1 is

A2 = (a− 0)(1− b) = a(1− b) = a− ab

Since b ≥ a, we are assured that A2 ≤ a− a2. This function has a maximum value of 1/4

over the interval a ∈ [0, 1/2].

Also solved by:

Undergraduates: Brooks Bockman (Fr. Engr.), Michael Burkhurt (So. Econ.), David

White (Fr, Engr.)

Graduates: Richard Eden (Math), Sambit Palit (ECE), Biswajit Ray (ECE), Huanyu Shao

(CS), Phuong Thanh Tran (ECE)

Others: Corin Chellberg (Warren Central HS), Tom Engelsman, Subham Ghosh (Grad

student, Washington Univ. St. Louis), Elie Ghosn (Montreal, Quebec), Steven Landy

(IUPUI Physics staff), Sorin Rubinstein (TAU faculty, Israel), Peyman Tavallali (Grad.

student, NTU, Singapore), Xuemin Wang (Shannxi Normal University, China)


