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The Coin Problem
see page 4
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Hiroko Warshauer

Diophantus of Alexandria,
known as the “Father of
Higher Arithmetic® (or what
we now call the theory of
numbers), lived in the third
and fourth century AD. He
was a Greek mathematician
who wrote a great body of
work called Arithmetica that consisted of many volumes.
Some of his works were written in Greek, and others were
found translated into Arabic.
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In Diophantus’ writings, we find one of the first
uses of algebraic symbols in mathematics. Diophantus
used symbols or letters called variables to help express
mathematical ideas. We now use letters from our English
alphabet such as x or y or A, as variables, to represent
numbers. Diophantus naturally used letters from the Greek
alphabet, like a, B, v.

Diophantus also studied equations which we now call
"‘Diophantine equations. " The statement that “two numbers
added together equals 10" can be written mathematically
as an equation using variables: x + y = 10. We use the
variables x and y to represent the numbers. Diophantus was
first interested in finding positive integer solutions for x and
y that would make the equation true. A positive integer is an
everyday counting number like 1,2,3.

How many different pairs of solutions can you find for
this equation, If both x and y are positive integers? For
example, if x =3 and y=7,thenx +y =3+ 7 = 10., so we
say (3,7) is one solution. Diophantus later worked with
noninteger numbers for x and y as well, such as x = 3.5 and
y =6.5. This is also a solution since 3.5 + 6.5 = 10. We'il look
at some problems like this in the pages to come.

Hollingdale, Stuart, Makers of Mathematics, Penguin Books, New York, NY, 1989.
Bell, E. T., Men of Mathematics, Simon and Schuster, New York, NY, 1965.
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Suppose you are in charge of making a map of a
flower garden in the back yard to help a hive of bees find
pollen. One way to help the bees would be to draw a grid on
paper, with the lower left hand corner being the location of

the hive. (See the grid below.)

On this grid, north is up and east
Is to the right. The gardener was nice
enough to plant flowers in rows so that
the grid points are the locations of the
flowers. How do we tell the bees the
location of flower A”? One way would be
to tell the bee that flower A is 5 feet to
the right (east) and 2 feet up (north). Or
we could tell the bee to go 2 feet up
(north) and 5 feet to the right (east).

To be consistent, we have to
decide how to label point A. Usually, we
use the first way, so that we describe
point A by the directions, “5 units right
and 2 units up.” We then say that point
A has coordinates (5,2). But we must
always remember our convention that
this means that we locate point A by
going 5 units to the right and 2 units up.
We call 5 the first coordinate of A, and
2 the second coordiante of A.

Help our bee friend by giving her
the coordinates of the points B, C, D, E,
F, G, and M.
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If a bee flies from the flower at point B straight to the flower
at point C, it makes a bee line. What points does she fly
over? Would it help to use a ruler? Make a list of the points

on your line.

Backyard Beeg and Grids

Terry McCabe

What do your notice about the
coordinates of the points P, R, and S?
What do you notice about the points L,
M, P, and N?

Find and label the following
points: (3,2), (3,6), (2,3), and (5,5).



PROBLEMS OF THE MONTH

Directions
Send your solutions to Math Reader ! We will publish the
best solutions each month, and send a free Math Reader
Pen to everyone whose solution we publish.

1. Using nickels and dimes, how many ways can you make
change for a quarter? thirty cents? thirty-five cents?
forty cents? fifty cents? Let N=number of nickels and
D=the number of dimes. Use the tables below, and
make new tables of your own.

2. Using quarters and dimes, how many ways can you
make fifty cents? a dollar? Make tables of your answers.

3. Using nickels and pennies, how many ways can you
make twenty cents? twenty-five cents? thirty cents?
Make a table of your answers.

4. A post office sells only 2 cent and 3 cent stamps. How
could you buy stamps for a letter that costs 12 cents?
14 cents? 16 cents? 18 cents? Do you see a pattern?

5. Rosa needs 36 pounds of honey. The store sells honey
in 2 Ib. and 3 Ib. jars. What are the different ways to buy
the 36 pounds of honey?

How do you
make 22 cents
using Mathland
§ O Coins? Can you
ey do it without
> | USING any
M 4 et o

6. When | was 8 years old my father was 31. Now he is
twice my age. How old am |?

7 Ingenuity (The Coin Problem)
In the country of “Mathland” the government makes
1-ce nt, 3-ce nt, and 7-cent coins. What is the h ig hest .
price for which the people must use a 1-cent coin to pay ot B
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Just Graph It!

Hiroko Warshauer

Can you
graph all of the
possibilities on
the graph .,
paper below? et

A basketball team has 5 players, How many boys
and how many girls might be on the team? You can use a
table to list all of the possibilities:
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Can you complete the table?

Notice that if we want to look at the pairs of numbers for
the “number of boys” and the “number of girls,” we can use
a notation called ordered pairs and write (5,0) and (4,1).
What are the other possible ordered pairs?

Another way to represent the composition of teams is more
pictorial. We graph the ordered pairs on a grid, called the
coordinate axes. We locate the points on the grid by
looking at the coordinates. The point (4,1) is 4 units along
the horizontal or x-axis, and 1 unit up along the vertical or
y-axis. Finish plotting the points for the different
combinations of basketball teams using the grid to the right.

10
We can also use graphing to visualize other problems. Use 9 ==========
the grid to the right to graph the points representing 8 ...-......
nine-person boy-girl baseball teams. /
o T
Can you plot the nickel and dimes problems in the 0 ==========
Problems of the Month? In each of these problems you 4 EEEEe
made a table. Graph the points in your table. Does this 3 -....
help to see a pattern? You can use the coordinate axes - SENEEEEEEE
here or make up your own grids. 1 .......-..
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Math Readers,

We want to print your work! Send us
your own math games, puzzles,
problems, and activities. If we print

them, we'll send you and your math '
teacher free Math Reader pens.

WORD SEARCH

Forwarde or backwards, up, slanted, or down.
Where can the words in this puzzle be found?
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VARIABLE OBABGRAPHTEAEN Make the bug fly in the opposite

POINT VMRFTI I CER B RE direction by moving just three
TLEOMDULUAQII QBG of the ten sticks!
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TABLE MAXLLUMPREKUPL

$1.00 IN CHANGE

Make $1.00 in change using exactly 50
coins? How many ways can you do it?









