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CHAPTER 1

HOW TO MOVE ON A GRID

1.1. MOVING AROUND THE CITY

It would be easy to find your way around a city if the streets formed squares or
even rectangles. Look at Map A below. There is a train station where the trains
bring you into the city. Directions to any place in the city are given by stating the

number of blocks you walk.
For example, on the map, we have Pat and Mike’s Italian Restaurant.

NORTH
Pat|& Mike's |
Sair

WEST O EAST
Train Statio

MAP A

SOUTH

What We Call Middle School Mathematics, pages 1-7.
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To move from the train station to Pat and Mike’s Italian Restaurant, you would
g0 2 blocks east (to the right on the map) and 3 blocks north (toward the top of the
map.) This is shown on Map A on page 1.

NORTH

| |
Claife’s
Theatre,

Pat e's 4
Restaurdnt 1

WEST EAST

A
Trjain Statio: 1

MAP B
SOUTH

Map B shows Claire’s Theatre. To move from the Pat & Mike’s Italian Res-
taurant to the theatre, you would go 4 blocks east and then 1 block north. We can
state this movement on the map from the restaurant to the theatre by using the
pair (4,1) where the first number, 4, shows the movement east and the second
number, 1, shows the movement north. The arrow, —, over the pair means it is a
movement.

We call this type of pair of numbers an ordered pair because the order in which
the numbers are written is important. For this map, the first number shows us the
movement east. The second number shows us the movement north. If going from
the restaurant to the theatre, you walked 1 block east and then 4 blocks north
(written as (1,4) you would not be at the theatre.

Fill in the that follow. The pair (?15 would mean a movement of to the
east and a movement of north.

Note: For those of you wondering, we will study the additional movements of west
and south in a later chapter.

Summary:

* To move from the Train Station to the Restaurant you move (2,3) .
* To move from the Restaurant to the Theatre, you move (4,1).
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1.2. MOVING ON A MATHEMATICAL GRID

When we draw a ‘map’ in mathematics it is sometimes called a grid. On a grid,
from a starting point P, you can move as many units to the right on the page and
as many units up the page. (It all depends on how big your grid is.) As was stated
earlier, we will discuss moving left or down the grid in a later chapter.

One of the first people to look at mathematics on a grid was Rene DeCartes
who lived in the early 1600s. It was his idea (and all in mathematics follow this
today) that if we have a pair of numbers, say (3,5) , then the first number will tell
us how many units we move to the right and the second number will tell us how
many units we move up the page. Like with our map, this pair of movements is
called an ordered pair because the first number always means a certain direction
and the second number means a different direction.

Note: We call (?55 a mover.

The movement (?55 can be named with a lower-case letter. Let’s use the letter
‘v(3,5) * to name the movement that uses the ordered pair. We can write v (3,5)
Sov(3,5) will move a point on the grid 3 units to the right and 5 units up the grid.
1.3.  MOVING TRIANGLES ON A GRID

On the grid below, we have triangle ABC.

B

Grid 1-1

What we are going to do is move each of the points, A, B and C using the
mover, W(4,—55

When we move point A to the new point, we name the new point, P.

We can write, “w moves point A to point P.”

When we move point B we call the new point Q.

We can write, “w moves point B to point Q.”

And when we move point C, we call the new point R.

We can write “w moves point C to point R.”
Since w moves something on the grid, we call w a mover.

Use Grid 1-2 to verify that the mover w moves each point, A, B,C 4 units to the
right and 5 units up the page.
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]

Grid 1-2

We now connect the three new points to form triangle PQR.

Q

/
P/ R

Grid 1-3

Look carefully at both triangles. What relationship do they have?

Measure the sides of each triangle.

What do you find?

Since we moved point B to point Q and point C to point R, the side BC is equal
in length to side QR.

So if one side of triangle ABC has a certain measure, then there is a part of
triangle PQR that will have that same measure.

So when we move a triangle with a mover, we create a new triangle that is the
same as the original except it is in a different place on the grid.

The words we use: Although we have used the word ‘mover’ in our work,
Mathematicians agreed to use the word ‘vector’ or ‘translation’ to de-
scribe the mover.
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1.4. LOCATING POINTS ON A GRID

Ordered pairs can also be used to find an actual place on the grid. For example,
from our map of the city, where can we say that Pat and Mike’s Restaurant is?

To do this, we set up numbers on the grid as seen in Grid 1-4. We have a set of
numbers along the bottom to count the spaces in a horizontal («») way and a set
of numbers up the left side of the grid to count the spaces in a vertical (J) way up
the grid.

In locating points, we always begin at 0. So, beginning at 0, let’s move 4 spaces
horizontally (<) and then 6 spaces vertically (7).

Let’s name this point A. To move from 0 to A, we moved 4 spaces horizontally
(or to the right) and 6 spaces vertically (or up the grid.)

A(4,6)
4

a

N W s 00 OO N

1 2 3 4 5 6 7

Grid 1-4

We show point A with an ordered pair A(4,6). The first number in the ordered
pair shows that to go from 0 to point A, we make a horizontal move of 4 units and
the second number shows that we make a vertical movement of 6.

The difference between our work here and our work with vectors is that the
movement from 0 gives this point a particular ‘numerical name’, A(4,6). Since
this is a place and not a movement, we do not use an ‘—’ with the ordered pair.
(4,6) shows a single point on the grid and this is the only point on the gride with
the ordered pair (4,6).

This is what Descartes did when he revolutionized the study of mathematics
using grids.
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1.5. A LINE ON A GRID

We can use the grid to see a ‘picture’ of an equation. To do this, we need to name two

parts of the graph.

On Grid 1-5, we call the first vertical line

the “Vertical Axis.” We will draw it

darker than the other vertical lines.

k("l o N

N W A

A

1 2 4 5
Grid 1-5

6 7

We also name the first horizontal line the “Horizontal Axis.” We will draw it darker than the

other horizontal lines.

We use arrows, — at the end of these ‘Axes’ (the plural of the word ‘Axis’) to
show that both of the lines continue beyond 7.
So, let’s show how we can use ordered pairs to locate points on a grid.

To find the numbers in the ordered pair, we will use the rule:

a.  Choose a whole number from 0 to 3.
b.  Multiply your number by 2
c.  Add 1 to your answer in ‘b.’

Let’s use the letter ‘N’ to represent the number that we chose in ‘a.’
Let’s use the letter ‘T’ to represent the answer after we do part ‘c.’
We create a table of values for this.
In this table of values, we have:

Column 1 Column 2 Column 3 Column 4 Column 5
Value of N Equation Value of T Ordered pair (N,T) Point Name
0 T=2(0)+1 1 (0,1) A
1 T=2(1)+1 3 (1,3) B
2 T=202)+1 5 (2,5) C
3 T=203)+1 7 3,7) D
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From the equation column, we can see that the equation used is T=2N + 1.

Here is what we have when we put these ordered pairs on the grid.

D ‘2,7)

c(25
@

B(13)

N W e 0 OO N

1.2 3 4 5 6 7
Grid 1-6

And when we connect the points on the grid we get a line that goes from A to D.

N W s 0 OO N

Grid 1-7
So, this gives us a small picture for the equation, T = 2N + 1.
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