
 

 

Homework 19 
Adding Integers 

 
To understand addition of integers, we will be working with three different models: 
integers as equivalence classes, integers as trips on an elevator, and integers as 
movement on the number line. 
 
Part 1: Equivalence Classes 
 
One context that is sometimes used to introduce integers is similar to the way that 
integers are defined formally in mathematics as equivalence classes. Students are 
given two-sided chips with different colors on each side. Students are told that one color 
represents positive and the other negative. For our discussion, we'll let white be 
positive, black negative. Then any integer value can be made in an infinite number of 
ways by combining white and black chips. The integer value of the combination of white 
and black chips is determined by pairing white and black chips until all the possible 
pairs have been formed. Then the excess chips can be counted to yield the integer 
value of the chip combination. For example, if we have 3 white chips and 6 black chips, 
then we can pair three black chips with three white chips. We will have three black chips 
left, so the value of the chip combination is -3.  
 
 
 
 
 
 
 
Of course, this is only one way to produce -3. A combination of 5 white chips and 8 
black chips would also yield -3. 
 
 
 
 
 
 
 
 
Given this definition of integers, then addition is fairly uncomplicated. For example, if we 
want to add 7 and -5, then we just create 7 and -5 with chips and combine the chips 
together, pair up black and white chips until we have either an excess of black or white 
chips, and then count those excess chips to determine the integer value. To make this 
particularly simple, we create 7 by using 7 white chips, and -5 using 5 black chips.  
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Making as many pairs as possible, we get the following: 
 
 
 
 
 
 
 
Notice that after we make pairs, we have 2 white chips left over. So 7 + (-5) = 2. Note 
that we could have created 7 and -5 using other chip combinations. However, if we had 
added other chip combinations for 7 and -5 together, we would have still had two 
leftover white chips. The only difference would have been that we would have had more 
pairs of white and black chips. Consequently, other representations of 7 and -5 produce 
the same answer for 7 + (-5).  
 
You may be wondering why we even bother to define integers so that each integer can 
be represented in an infinite number of ways. Why not just represent them one way, 
such as 7 white chips for 7, and 5 black chips for -5? After all, this makes addition 
easier. The answer is that we have to define them this way in order for subtraction to 
make sense, as will be shown in the next section on integers.  
 
 
1. -3 + 9 2. 4+ (-11) 3. -2 + (-8) + 3  
 
4. Consider the following three possibilities:  

(a) You add two positive numbers. 
(b) You add a positive and a negative number. 
(c) You add two negative numbers. 
Come up with some rules for each context, and explain why your rules work in terms 
of black and white chips. You may want to think of a few examples of your own for 
each case to help you generate a rule and rationale. 

 
 
Part 2: Trips on an Elevator 
 
Controller Chris operates the elevator. He often records a series of trips in his elevator 
using his own made-up shorthand, and then tells his friends later after work to see if 
they can guess which floor he ended up on after he completes the series of trips. For 
example, if Chris started on Floor -3, went up 10 floors, down 2, up 16, up 3, down 28, 
he would write it as follows: 
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-3 + 10 + (-2) + 16 + 3 + (-28) 

 
The first number always represents what floor he started on, and the subsequent 
numbers represent how far up and down he went.  
 
 
Describe what each of the following expressions mean in terms of trips on an elevator. 
Then pretend you are a child who has no experience with adding integers, and describe 
how you might figure out which floor you will end up on at the end of the trip  
 
5. -3 + 9 6. 4+ (-11) 7. -2 + (-8) + 3  
 
8. Chris's friends are trying to figure out some rules to help them determine how to 

compute the correct floor. In particular, they would like rules for the following 
situations: 
(a) Chris starts on an above-ground floor and goes up. 
(b) Chris starts on an above-ground floor and goes down. 
(c) Chris starts on an underground floor and goes up. 
(d) Chris starts on an underground floor and goes down. 
Come up with some rules for each context, and explain why your rules work in terms 
of traveling on an elevator. You may want to think of a few examples of your own for 
each case to help you generate a rule and rationale. 

 
 
Part 3: The Number Line 
 
One of the strengths of the elevator context is that it can be easily abstracted to the 
number line. In fact, it is merely a number line turned so that it is vertical instead of 
horizontal. However, because the high rise context is grounded in a situation that 
students are familiar with, and the act of taking a ride on an elevator is a natural 
operation in this context, the high rise building is a better starting point than the number 
line for students to learn about integers. 
 
Nevertheless, the number line is often used as a context for integers and integer 
operations. Integer values are defined as a certain number of spaces or units to the 
right (positive) or left (negative) of 0. Addition on the number line can be thought of in 
terms of trips along the number line. The first number indicates the starting position of 
the trip, and the second number indicates how many spaces or units a person should 
move either to the right (positive) or left (negative). The answer to the addition problem 
is the location a person arrives at after completing the trip. For example, 7 + (-5) means 
we start at 7 and go left 5 spaces. Counting off five spaces places us at 2 on the 
number line, so the answer is 2. 
 
 
9-11.  Do problems 5-7 in terms of trips on a number line instead of an elevator. 


