DECIMAL AND REAL NUMBERS

When we use a calculator we are using special type of fractions.

Decimal Fractions-- ones with denominators that are powers of 10.

   Denominators  10, 100, 1000,  .  .  .

28.315 = 23 + 3/10 +1/100 + 5/1000  =  28315/1000

___   ___   ___   ___  . ___     ___      ___        ___       ___   ___

1000  100   10     1        1/10  1/100  1/1000  1/10000

 Notation for 3.142   (  3,142 France and Germany )

  3 142          German        1522

  3 | 142         French         1579

0|1|2|3          Dutch           1585

3|1|4|2

3•142          Scottish         1614

Decimal form  (numbers as written as decimals)

3.0   0.0   -.0001

Converting to decimal form

1/4   = .25    (divide 4 into 1.00 using long division)  4 x .25 = 1

1/8  = .125   (divide 0 into 1.000 or use a calculator)  8 x .125 = 1 

1/3      3 divided into 1 get  .33333333  as many places as calculator has

3x .33333333  =  .99999999  not exactly 1

1/8  in decimal form get a terminating decimal  .125  (zeros eventually)   

1/3  in decimal from gets a repeating decimal  .333333...

                                                    _

      which is sometimes written  .3   (bar means repeat forever)

Why aren't all fractions terminating decimals?  Because decimals use only denominators that are powers of 10---10,100,1000,  . . . 

How do you know if you have a repeating decimal?

       .4285714

7 | 3.00000000000
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           40

            35     

              50
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                  7                                                           ______

                  30       starts repeating----       3/7   =   .428571

                  28     

FACT:   All fractions can be written as repeating decimals.  

                                         _

Interesting observation    .9 = 1     


x = .9999999 . . .      10x = 9.999999 . . .

       10x =  9.9999999 . .  .

      -    x =    .9999999 . . .


         9x =  9

           x =  1

Ordering Decimals

To compare sizes of 2 positive decimals you look in the highest place values of each and:

1)  If one place value is larger then it is the larger number.  101.22 > 28.99

2)  If they are the same place value look at the number in that place value.

     If one is larger, then it is the larger number.   31.11  >  28.999

3)  If the numbers are the same then go to the right and repeat the process.

      22.8631  > 22.8619

Multiplying and Dividing Decimals


Multiplying by 10 moves decimal place one place to the right

        Multiplying by 100 moves decimal place two places to the right

etc.       10,000 x 3.126  =  31,260


Division does the same but moves the decimal point left



25.671 ( 1000 = .025671

Currency Exchange Application

The text has a table of exchange rates on page 26.  Below is one printed from the web last Sunday.  

	Currency
Last Trade
	U.S. $
N/A
	¥en
12:17am
	Euro
1:58am
	Can $
Feb 28
	U.K. £
1:58am
	Aust $
Feb 27
	SFranc
Feb 28

	U.S. $
	1
	0.009161
	1.248
	0.7488
	1.868
	0.7728
	0.7923

	¥en
	109.2
	1
	136.3
	81.74
	203.9
	84.36
	86.48

	Euro
	0.801
	0.007337
	1
	0.5998
	1.496
	0.619
	0.6346

	Can $
	1.335
	0.01223
	1.667
	1
	2.495
	1.032
	1.058

	U.K. £
	0.5353
	0.004904
	0.6684
	0.4009
	1
	0.4137
	0.4241

	Aust $
	1.294
	0.01185
	1.616
	0.969
	2.417
	1
	1.025

	SFranc
	1.262
	0.01156
	1.576
	0.9452
	2.358
	0.9754
	1


Problem:  Suppose the Canadian dollar is worth 71 cents.  You can buy a Volvo in Toronto for 39,000 Canadian Dollars or in Ithaca for $29,000.

Which is the better deal?

Each Canadian dollar is worth .71 American dollars.  

39,000 Canadian dollars is worth 39,000 x .71 American dollars.

This is $27,690.  Therefore you would save $1,310 by buying the car in Toronto.  

What if you knew an American dollar was worth 1.2 Canadian dollars.

1.2 x 29,000 = 34,800   better to by it in the US

39,000 ( 1.2  = 32,500

Converting Decimals to Fractions

Terminating

2.36871    =  236871/100000   (move decimal 5 places--five zeros)

Repeating Decimals

   ___

2.163   = 2.163163163 . . .

n = 2.163163 . . .

1000 n = 2163.163163 . . . 

         n =       2.163163 . . . 

 999n = 2161

      n = 2161/999

Are there any other real numbers besides rational numbers?

Rational numbers are just repeating decimals.  Are there non-repeating decimals.

.1010010001000010000010000001 . . . 

This cannot be written as a ratio of two integers.

Non-repeating decimals or numbers that are not rational numbers are called irrational.  Most real numbers are irrational. 

The square root of 2 and ( are irrational numbers.

































































































