Axioms for Multiplication

Propertiesfor Multiplication

The CLOSURE property for Multiplication

For al real numbers aand b:
ab isaunique real number

Va,beR,I'ceR;(ab=c)

The ASSOCIATIVE property for Multiplication

For all rea numbers a, b, and c:
(ab)c = a(bc)

Va,b,c e R;(ab)c = a(bc)

The COMMUTATIVE property for Multiplication

For all rea numbers aand b:
ab=ba

Va,beR; ab=ba

IDENTITY Property of Multiplication

every real number a,
a-l1=a and l-a=a.

Thereisaunigue rea number 1 such that for

Vae®R; (a-l=a)r(l-a=a)

Property of RECIPROCALS

unique real number 1 such that
a

a-lzl and l-a:1
a a

For every non-zero real number a, thereisa

YaeRrna# O,H!E;
a

(a&:l)/\(i-azoj
a

a

Definition of Division

Definition of Division

a+b=a~% forb=0

to multiply by b, multiply by the reciprocal of b.

For al real numbers a and b, the quotient a+b isdefined by

Va,beR,b=0; a+b:a.%

Rulefor Multiplication by -1

Theorem: Multiplication by -1

For all real numbers a
-l-a=-a

Theorem: Negative times a positive

YaeR, -la=-a

Theorem: Negative times anegativeisa
positive

—1.-1=—(-1)=1

Rulesfor Multiplication and Addition

The DISTRIBUTIVE property
(of multiplication with respect to addition)

For all rea numbers a, b, and c:
a(b+c)=ab+ac

Va,b,ce®R; a(b+c)=ab+ac
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Axioms for Multiplication

Sample Quiz on Axiomsfor Multiplication
1. Find asolution set for 4X =8

4x =8 Given
1 1
—-(4x)=—-8
4 ( ) 4
(1.4))(:&.8
4 4
1-x:£-8
4

x=1~8

4
xX=2

2. Find asolution set for X+3=9

Given

mit_prop.doc

9/15/2011




Axioms for Multiplication

3. Find asolution set for 6—x=1 (Additive Solution)

6-x=1

Given

6+-x=1

(6+—X)+x=1+X

6+ (—x+Xx)=1+X

6+0=1+x

6=1+x

1+x=6

X+1=6

(x+1)+-1=6+-1

X+(1+-1)=6+-1

X+0=6+-1
x=6+-1
x=5

4. Find asolution set for 6—x=1 (Multiplicative Solution)

6-x=1

Given

6+-—x=1

6+(-1-x)=1

—6+(6+(-1-x))=—6+1

(—6+6)+-1-x=-6+1

0+-1.x=-6+1

-1.-x=-6+1

-1.x=-5

~1.(-1.x)=-1.-5

(-1--1)-x=-1--5

1.x=5
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