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1. Definition of Integers (1 of3)

We learned that the Natural Numbers consists of the following set of numbers:
{1,2,3,4,5,6, ...}.

The set of Integers is defined as the Natural Numbers, plus the number 0, plus the
negatives of the natural numbers. \We use the minus symbol — to illustrate
negativity.

That is, the Integers consist of the following set of numbers:
{..,—-3,-2,-1,0,1, 2,3, ...}

We call the negatives of the natural numbers “negative integers” and the other ones
“positive integers”.



Definition of Integers of3)

Negative integers are smaller than positive integers. The further to the left we
go, the smaller the numbers. For example, — 3 is less than—-2,-1, 0, 1 etc.

The positive integers can be written in two ways:

1. Do not write the sign. For example, 3 means “positive three”. This is
the way we commonly see it in mathematics.

2. Use a “+” sign. For example, + 3 is also “positive three”. The + sign is
usually not written.

The negative integers obviously need to show the sign —. For example, — 3.
We say, “negative three”. We DO NOT say “minus three.”



Definition of Absolute Value

The absolute value is defined to be a distance from the point O to some other point on

a number line. The point can be positive or negative. Absolute values have many
uses. In this lesson, we will illustrate how to add integers using absolute value.

For example, let’s look at a distance of 2 units starting at the point O.
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We can see that the distance between 0 and 2 is 2. BUT the distance between 0
and -2 is also 2. We can express this as follows:

|2| = 2 means that the distance between 0 and 2 is 2. It is pronounced “the
absolute value of 2 equals 2.

|-2| = 2 means that the distance between 0 and — 2 is 2. It is pronounced “the
absolute value of — 2 equals 2



3. Integer Addition ifa)

The positive and negative sign in front of a number is called a directional sign!
When we add + (or subtract — ) numbers with directional signs, we call the addition
sign + and the subtraction sign — operational signs.

“Official” Rules for Adding Integers:

1. To add two numbers with the same directional sign, add their absolute values.
The sum has the same direction sign as the addends.

2. To add two numbers with different directional signs, find their absolute value
and subtract the lesser absolute value from the greater. The sum has the same
directional sign as the addend with the greater absolute value.

This is a difficult rule to remember! Therefore, we usually don’t use it. Instead, we
use the idea of gambling gains (+) and gambling losses (-).



Integer Addition @of4)

Let’s now add integers using gambling gains (+) and gambling losses (-).

1. Adding a gambling loss to another gambling loss is still a gambling loss. Therefore,

(=) + (=) =(-).

For example, -3+ (—2) =-5
Note we separate the operational sign and the directional sign with
parentheses.

2. Adding a gambling gain to another gambling gain is still a gambling gain. Therefore,
(+) + (+) = (+).

For example, + 6 + (+ 4) = + 10.
Note we usually do not write positive directional signs. That is, we usually
just state 6 + 4 = 10.



Integer Addition (ofa)

3. Adding a gambling gain to a gambling loss that is larger than the gain, we still have
a gambling loss. Therefore, (a small +) + (a large - ) = (-).

For example, -7 + (+ 1) =—6.

4. Adding a gambling gain to a gambling loss that is smaller than the gain, we still
have a gambling gain. Therefore, (a large +) + (a small =) = (+).

For example,—3 + (+ 10) =+ 7 or simply 7.



Integer Addition (ofa)

Notice, on the previous slides, we wrote operational signs (add, subtract, multiply,
divide) and directional signs (positive, negative number) next to each other. This can

be confusing.

In general, we omit one of the signs. Specifically, when two signs are written next to
each other, we can simplify this as follows:

+ (+) becomes + + (—) becomes —
— () becomes + — (+) becomes —

For example,—2 +(—9)=—-2-9. Then we say, “negative 2 plus a negative 9”.
The “plus” is inserted into the wording in place of the implied operational sign +.



4. Integer Subtraction

Rules for Subtracting Integers:

1. Change the operational sign from minus to plus and at the same time
change he directional sign of the subtrahend (the second number) to the

opposite sign.
2. Apply the appropriate rule for adding integers.

For example, — 3 — (+ 7) will be written as—3 + (— 7) and
ultimately as — 3 — 7 which is “negative 5 plus a negative 7” and
equals — 10 (we have a gambling loss and to it we add another
gambling loss).



5. Integer Multiplication (10f2)

Rules for Multiplying Integers:

1. If the integers have the same directional signs, their product is positive.
(=)(=) = (+)
(+)(+) = (+)
For example, — 7(— 2) = + 14 or simply 14. Furthermore, + 7(+ 2) =+ 14

or simply 14. Note we usually do not write positive directional signs.
That is, we usually just state 7(2) = 14.



Integer Multiplication @ of2)

2. If the integers have different directional signs, their product is negative.
(—)(+) =(-)
(+)(=)=(-)

For example,—7(+ 2)=—1or + 7(-2) =—14.



6. Integer Division (1of2)

Rules for Dividing Integers:

1. If two integers have the same directional signs, their quotient is positive.

+ +4+=+

For example, — 12 = (— 3) =+ 4 or simply 4. Furthermore, + 12 + (+ 3) =
+ 4 or simply 4. In both cases, we usually express the quotient as 4
without the + sign.



Integer Division of2)

2. If two integers having different directional signs, their quotient is negative.

For example,—12 =~ (+3)=—4or+12 = (- 3) =-4.



/. Use the Calculator to Perform Operations on Integers

The calculator has a minus button —, which carries
out the operation of subtraction. You can find it in
the column of dark gray buttons (on the very right)
on your calculator.

The calculator also has a ne%ative button (=) to input
negative numbers. You can find it in the last column
of the light gray buttons.
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