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A number is trapezoidal if it can be expressed
as a sum of consecutive positive integers.

Find all trapezoidal numbers.

Answer: all positive integers, except
1, 2, 4, 8, 16, . . ..

Bad: Algebra (my plan)

Good: What the students invented (dots)
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T =
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2
n

T =
(2a + n − 1)

2
n

T =
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The smaller of these two factors equals n; the
larger equals a + `.
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Warmup problem I: “Do you know what I
know?” (Zvonkin)

Opaque cards are labeled 1/2, 2/3, or 3/4.
Two opposing players sit opposite one another
Moderator holds up a card so that each player sees one
side.
First player to say which number her opponent sees wins.



The Elusive
Perfect
Problem

Paul Zeitz

Outline

Introduction

The San
Francisco
Math Circle

Good and Bad
Problems

Example:
Trapezoidal
Numbers

Example:
Codes and
Communica-
tion

Example: Codes and Communication

Warmup problem I: “Do you know what I
know?” (Zvonkin)

Opaque cards are labeled 1/2, 2/3, or 3/4.
Two opposing players sit opposite one another
Moderator holds up a card so that each player sees one
side.
First player to say which number her opponent sees wins.



The Elusive
Perfect
Problem

Paul Zeitz

Outline

Introduction

The San
Francisco
Math Circle

Good and Bad
Problems

Example:
Trapezoidal
Numbers

Example:
Codes and
Communica-
tion

Example: Codes and Communication

Warmup problem I: “Do you know what I
know?” (Zvonkin)

Opaque cards are labeled 1/2, 2/3, or 3/4.

Two opposing players sit opposite one another
Moderator holds up a card so that each player sees one
side.
First player to say which number her opponent sees wins.



The Elusive
Perfect
Problem

Paul Zeitz

Outline

Introduction

The San
Francisco
Math Circle

Good and Bad
Problems

Example:
Trapezoidal
Numbers

Example:
Codes and
Communica-
tion

Example: Codes and Communication

Warmup problem I: “Do you know what I
know?” (Zvonkin)

Opaque cards are labeled 1/2, 2/3, or 3/4.
Two opposing players sit opposite one another

Moderator holds up a card so that each player sees one
side.
First player to say which number her opponent sees wins.
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Ten people are lined up, all facing forward.

Hats are placed on them (black or white, no
pattern).

A person can ONLY see the hat colors of the
people in front of him or her.

Starting from the rear, each person will say
what color their hat is. The moderator will
tell them if they are right or wrong. They are
ONLY allowed to say “black” or “white.”
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Assume that they can meet for a strategy
meeting before the hats are put on. How can
they maximize the number of correct answers?



The Elusive
Perfect
Problem

Paul Zeitz

Outline

Introduction

The San
Francisco
Math Circle

Good and Bad
Problems

Example:
Trapezoidal
Numbers

Example:
Codes and
Communica-
tion

First “hard” problem

Crux idea is parity. How to hint this? With
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Trained student helpers/performers
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