
8.1 Integers

Goal: To explain -1 x -1 = 1

Models

   (Best) Measurement model.

	 -3	 -2	 -1 	 0	 1	 2	 3

	

	                  Number Line	                           Temp		      Elevation

	 This is a position labeled -1 (= opposite of 1)

				        Single symbol, nothing to

				        do with subtraction yet. 

Def: The integers are the set of whole numbers together with their opposites.

	 { . . . . . -3,	 -2,	 -1,	 0,	 1,	 2,	 3, . . . . . }

		      negatives		      positives

[ SAY: We are once again enlarging the set of whole numbers! ]

   Money $1 bill, $1 I.O.U.

	 [ 1st use I.O.U.’s, then move to chip models = abstract I.O.U.’s. ]

   Set model - doesn’t work well, but is used in some schools.

			   Black chip     1		  Red chip     -1

 						      =

				    cancels

What to bring to class:
Ask students to bring PM 
4A and 5A.

  20
   10
   0  F
  -10

.

.

“arbitrary
and hard to
remember”



Operations

	 “ Take the opposite” (A new operation!)

		  -3	 -2	 -1 	 0 	 1 	 2 	 3 

	 The opposite of 3 is -3

	 The opposite of -3 is 3

Ex	 a) 8 steps back is      steps forward.

	 b) A decent of 10 m means an ascent of     .

	 c) 6 steps forward is                      -6 step forward.

		       6		 =		  -(-6)

	 In general

				    opposite of a 

				    -a	 0     a 

				    opposite of -a

Principle: “ The opposite of the opposite is the original.”

		  Rule 1: -(-a) = a	 for any integer.

[ SAY: 

	 Note:   Works for both positive and negative #’s

		    Not the reason for -1 X -1 = 1     More work!

		    3 uses for “-” : (1) opposite, label -3, subtraction]

	 -(3) = -3

operation	 number

	 -(-3) = 3
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	 Addition

	 Case 1 pos + pos

		  4 + 3 = 7 		  0   1   2   3   4   5   6   7   8

	  start   count up
		         3

[ SAY:   We had $4 and earned $3 more.

	     The elevator started on the 4th floor and went up 3. ]

	 Case 2 neg + pos

		  -3 + 4 = 1 			   -4 -3 -2 -1   0   1   2

	   start    count up

	    The temp was -3 F, then rose 4 F

	    I was in debt $3, then earned $4	 	  from students

	 Case 3 ( Hardest) pos + neg

		  4 + -3

	     start   count up
			   -3??		 [ SAY: what does this mean?

							       Need an interpretation! ]

						      opposite

	 Interpretation: “count up -3” means “take the opposite of counting up 3”

		  4 + -3 = Start at 4, count up -3

			     = Start at 4, take the opposite of counting up 3

			     = 	   “	   , count down 3

			     = 1 					           -4 -3 -2 -1   0   1   2   3  4
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Note:	1  Same as -3 + 4 = 1     this interpretation makes addition commutative!

       2  Same as subtracting! 4 + -3 = 4 - 3.

Principle: “Adding the opposite is the same as subtracting.”

	 Def: a + -b = a - b

   If I have a$4 in my right pocket and $3 I.O.U. in my left,  

   How much money can I spend?

[ SAY:   I was on the 5th floor and the elevator went up -2 floors.

	     Not realistic! We don’t ever say that, so including problems like this makes 

            negative #’s artificial, which they are not.

	     We are starting to find that integer word problems are difficult to create. ]

 

	 Case 4 neg + neg	  HW problem. Modify Case 3.

HW	 Read § 8.1 [ There is a lot of nice Teacher info ] 

	 Do HW set 34. Prob II won’t get graded, but read it.     
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