Minus a Negative

Why isx— (—y) = x+y?
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The notion that subtracting a negative is the same as aduéingpime (absolute) value frequently baffles stu-
dents. | first saw this explanation in Mr. Bruce Lien’s classn at Adams City Middle School in Commerce
City, Colorado. I've never seen this explanation by anyadse,eand | think it is quite excellent - so I'm
writing it down here for posterity.

Let's not talk numbers right off the bat, let’s talk appledasranges instead. Walk the student through
the following questions, the goal is for the student to aghe¢ you can't take oranges out of a bag (aka
subtraction) if there aren’t any oranges in the bag.

1. If  have a bag with 5 oranges and you take 2, how many do | edivim the bag?
2. If I have a bag with 5 oranges and you take 5, how many do | ledvim the bag?

3. IfI have a bag with 5 oranges and you try to take 7, how manytdwe left in the bag? Do you really
have 7 oranges? Or just 57

4. If I have a bag with Bpplesand you try to take 7 oranges...
Let’s ask the same 4 questions again but this time usisgnd —'s:
Take 2 "oranges" from a bag of 5:
5-2=[+++++|take away ++]|=[++ ]
Take 5 "oranges" from a bag of 5:
5-5=|+++++|take away + ++++|=[ empty
Take 7 "oranges" from a bag of 5:

5-7=|+++++|take away + + +++ + +

but there is a problem here, there aren’t enotitgon the left hand side. When we were dealing with oranges,
we couldn’t do anything about this (except plant an orange)tr But now we are dealing with postive and
negative numbers! Are the values of these two sets the same?

+++++1T

Yes, they are. This is because two of the negatives in thé higid box cancel out two of the postives in the
same box. Each box still represents-%. And now the right hand box has #'s in it! Let's use the right
hand box to solve the problem:

5-7=|+++++"" |takeaway+++++++|=| ——]

This is the familiar rule that a positive minadarger number is a negative number.

IMr. Lien says it was in a pre-algebra text he used.



Finally, we arrive at the critical question: "take 7 orangasof a bag of 5 apples”. Again, we can’t solve this
problem within the world of fruit; but we can solve a similaioplem in the world of positive and negative
numbers.

Take—7 away from 5:
5-(-7)= [+++++]|take awaf— — — — — — —

= |+++++7 T take away — — — — — — -]

++++++++++++]
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