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Select Math (SMA) or Operations Research (SMO) or Quantitative Economics (SQE)!

Pictures and Proofs

1
2

1
4

1
8

1
16

1
32

A carefully chosen diagram can explain visually why a mathematical statement is
true and provide pleasure as well as mathematical verification.

Example 1. Consider the infinite geometric series
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The first term is a = 1/2 and the common ratio is r = 1/2. By a formula studied in Calculus 2, the
series converges to a/(1 − r) = (1/2)/(1 − (1/2)) = 1. The diagram at the right provides a different—and
perhaps more satisfying—way of seeing why the series converges to 1. The unit square is partitioned into
a sequence of smaller rectangles and squares, whose areas are 1/2, 1/4, 1/8, 1/16, 1/32, . . . .

Example 2. A picture explains why the area of a trapezoid with height H and parallel bases B1 and
B2 is (B1 +B2)H/2. Put two identical trapezoids together (one upside down) to form a parallelogram with
base B1 +B2 and height H as shown. The area of the parallelogram is base × height, which is (B1 +B2)H.

area of trapezoid =
area of parallelogram
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base × height
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(B1 + B2)H
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Challenge. Can you make another diagram that explains the formula for the area of a trapezoid?
Hint: Break up the trapezoid into a rectangle and two triangles.

Faculty Profile: Dr. Kostya Medynets

Dr. Kostya Medynets grew up in Ukraine. In 2008, he got his Ph.D. in Mathematics at the Institute
for Low Temperature Physics and Engineering, which is a research institution with about 200 physicists
and 50 research mathematicians. He then worked at the Schrödinger Institute for Mathematical Physics
in Vienna, Austria, and The Ohio State University in Columbus. While in graduate school, he spent one
semester in Copenhagen, Denmark, and one semester in Torun, Poland. He arrived at USNA in the fall
of 2012. Dr. Medynets’ research focuses on the spectral and orbital theory of dynamical systems. In
dynamical systems one studies sequences of the form f(x), f(f(x)), f(f(f(x))), . . . , in which a function
is iterated. Fractals arise from such iterated functions. Recently, Dr. Medynets has become interested in
applications of dynamics to the theory of groups (a branch of algebra). His research program is currently
funded by the National Security Agency. Being a mathematician allows him to travel all over the world.
Mathematical conferences have taken him as far south as Chile, and as far north as 200 miles south of the
Arctic Circle, and many places in between.

This semester Dr. Medynets is teaching Calculus 3 (SM221).
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