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P.2
Real Numbers and Their Properties

* Define each of the following
— natural numbers

— integers
— rational numbers

— irrational numbers



Real Numbers

* The natural numbers N, integers Z, rational

numbers QQ, and irrational numbers make up
the set of all real numbers R

 The word number without qualifications
means real

* Every real number has a decimal
representation



Decimal Representations

e All rational numbers have a repeating decimal
~ = 0.50

d.
b. ==0.3

Wl N

All irrational numbers do not have any repeating
decimals

a 2 =1.41421356...
b. m=3.14159 ...



Operations on Real Numbers

* Evaluating arithmetic expressions

1. Perform operations inside parentheses
a. innermost to outermost
b. treat the numerator and denominator of a fraction as
being with parentheses
2. Perform multiplications and divisions from left to
right
3. Perform additions and subtractions from left to
right



Problem

+ Evaluate =2+ [4-7 = 5(9 — %)



Properties of Real Numbers

e Commutative

— Addition:

— Multiplication:

e Associative

— Addition

— Multiplication:

 Distributive



Properties of Negative Numbers

1. (—1)a=—a

2. —(—a) =a

3. (—a)b = a(—b) = —(ab)
4. (—a)(—=b) = ab

5. —(a+b)=—a—-0>b
6. —(a—b)=—a+b=b—a
True/False —(x+y—2z)=x—y+z
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Properties of Fractions



Least Common Denominator (LCD)

5 7

e Evaluate I
36 120

* Answer #1: Use Property 4 from previous slide
* Answer #2:
— Factor each denominator into prime factors
36 =2%-3%,120=23-31.51
— Form LCD taklng highest power of each factor
-3%2.51 =360

— Now what?



Other Terminology

 Addition & Subtraction

a) Oisthe additive identityasa + 0 = a

b) every R a has a negative —a such that
a+(—a)=0

* Multiplication & Division
a) 1isthe multiplicative identityasa-1=a

: 1
b) every nonzero R a has an inverse — such that

G



Other Terminology

a

. Conﬂcer;

a) is the quotientofaandb

b) is the fraction a overb
c) aisthe numerator

d) bisthe denominator (or divisor)



Problem

e Evaluate without a calculator

1 3+2-2
8 6
4 5
2 0.30 (§+§)
1
3 A4



