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FINDING THE POLYOMINOES

Polyominoes

Fill in the blanks in some of the statements. Make some drawings on the grids.

1. This is a domino. It is made up of two squares.

2. This is the straight triomino. It is made up of

squares,

3. This is the bent tiomino. There are only 2 triominoes. The foliowing are the
same ones, but in different positions.

4. These are not triominoes. The squares are not joined edge-to-edge.

RN

5. A tetromino is made up of 4 squares joined edge-to-edge. Draw one.

6. A pentomino is made up of

squares joined edge-to-edge. Draw one.

7. A hexomino is made up

of

squares joined edge-t

-edge. Draw one.

I

All of these shapes are called polyominoes. A polyomino is any figure made up of
squares that are joined edge-to-edge.
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Finding the Polyominoes

Tetrominoes

Use this grid to find and draw all the tetrominoes. Make sure you do not show the
same one twice. %
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Finding the Polyominoes

Pentominoes

Use this grid to find and draw all the pentominoes. Make sure you do not show the
same one twice. %
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Finding the Polyominoes

Polyomino Names

People often give names to the polyominoes. The names that will be used in this
book are shown in the figure below. They are easy to remember, and you should
learn them. Note that the lower case letters refer to the tetrominoes, while the capital
letters refer to the pentominoes.

monomino

domino

straight
triominoes
bent
] tetrominoes
1 i n
t
square
pentominoes
F L | P N T U

Z

AVAWRXS Y

If you cut out paper pentominoes, which ones can be folded into a box without a
top? *

Example: folding the X E E qf 2 @
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Finding the Polyominoes

Some Polyomino Puzzles

1. Use the domino, triominoes, and tetrominoes to cover the figures below.
Imagine how different shapes might fit Then draw them on the figures. Never
use the same polyominc more than once in the same figure.

2. Each of the 5 x 5 squares below contains a pentomino. It is shaded. In each
square, divide the remaining area into the five distinct tetrominoces. The first one
has been started for you.
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Finding the Polyominoes

Making Polyomino Rectangles

This is a 2 by 3 rectangle. lts dimensions are 2
and 3. (That is, its sides are 2 units by 3 units)
lts area is 6 square units.

1.  On the grid below draw all the rectangies, including squares, with area 28 or

less. Their dimensions should be whole numbers greater than 1. Use more grid
paper if you need it %

2. Now use the domino, triominoes, and tetrominoes to cover these rectangles.
Don't use the same polyomino more than once in the same figure. You will
need to use a single monomino in one of the figures, but only one. *
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FAMILY TREES

A polyomino is a child of another polyomino if it can be made from the original poly-
omino by the addition of a single square. For example, the , i, and t tetrominoes are
children of the straight triomino. The square and n tetrominoes are not

Here is a family tree for the t tetromino. It shows ali its ancestors back to the
monomino and all of its pentomino chiidren,

| +
/ N\
\
| 7\

Make a complete family tree for the 1 tetromino. Use grid paper for your drawings.
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Tetromino Trees

Make complete family trees for the square, i, and n tetrominoes.

Family Trees

10
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Family Trees

Pentomino Family Relationships

Fill in the blanks on this page.

1.  Which pentomino has the most (tetromino) parents? #

Two polyominoes “of the same generation” are called siblings (brothers and sisters),
if they have a parent in common. For example, the F and the P pentominoes are
siblings. Both are children of the t tetromino.

2. List all the siblings of the 1 pentomino. *

3. List all the siblings of the W pentomino.

Polyominoes of the same generation are cousins if they are not siblings. For exam-
ple, the square and the straight tetromino are cousins. They do not have a parent in
common.

4. List all the cousins of the Y pentomino.

5. Find two “second cousin” pentominoes. These are pentominoes that have no
tetromino or triomino ancestors in common.

Two extra-chalienging problems:
6. Which pentomino has the most (hexomino) children?

7. Which pentomino has the fewest (hexomino) children?

11
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Hexominoes

Use this grid to find as many hexominoes as you can. Make sure you do not show
the same one twice.

Covers

14

How many hexominoes do you think there are?
You probably found a great many. Are you sure you found them all? Are you sure
you have no duplicates?
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Tiling the Plane

Imagine a flat surface that extends forever in all directions. Such a surface is called
a plane. If you had an unlimited supply of rectangular polyomino tiles, you could
cover as large an area as you wanted. You could lay them out like this.

straight triomino tiling

This pattern could be extended in all directions. Other patterns are possible with
rectangles. Here is one below.

i tetromino tiling

Find interesting ways to tile a plane with the following four rectangular polyominoes.
Use the grid below and some grid paper.

1. domino 2. square tetromino 3. | pentomino 4. 2-by-3 hexomino

Tiling

18
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Tiling
Show one or more ways to tile with each of these polyominoes.
1. 1tetromino 2. L pentomino
3. P pentomino 4. ttetromino

Tiling

20
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Tiling with Pentominoes

For each pentomino, show one or more ways to tile.
1. T 2. U 3V

Tiling

22
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Tiling

More Tiling with Pentominoes

For each pentomino, show one or more ways to tile.
1. W 2 X 3 Z

23
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Perimeter 10

Perimeter and Area

The perimeter of a polyomino is the distance around it. For example, the bent triomino

has a perimeter of 8 and the X pentomino has a perimeter of 12

24

6

5

1. Find all the polyominoes that have a perimeter of 10. List them here.

2. Use the above polyominoes to cover these shapes. Do not use any polyomino

more than once in each figure.
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