13. Division and Decimal Principles

a) Definition of Division

r

Definition of Division

a~ b = x means:

bxx=a

\

Theorem 1: Fundamental Property of Fractions
Theorem: a~b=(axc¢c)~(bXxc¢)
Proof: % a+~b=x, thenb X x =a (Definition of Division)
Multiply both sides by c:(b X x) x c=a x ¢
(b x ¢) x x=a x ¢ (Associative Property of Multiplication)
therefore x = (a % ¢) + (b % c¢) (Definition of Division)

Thusa+b=(axc)+(bxc) Q.E.D.

Corollary: 1/10 =10/100
Proof: 1 = 10=(1 x 10) = (10 x 10) =10 + 100



13. Division and Decimal Principles

Theorem 2: Division and Multiplication Commutativity
Theorem: axb+c=(@+c¢)xb
Proof: axb+c=axbx(l/c)
=a x (1/c) x b (Commutative Property of Multiplication)
=(a+c)xb Q.E.D.

Theorem 3: Distributive Property of Division
Theorem: (a+b)+c=a+c+b+c¢
Proof: (a+b)+c=(a+b)x(l/c)
=a x (1/c) +b x (1/c) (Distributive Property of Multiplication)
=a+ctb+c Q.E.D.

Theorem 4: Fraction Multiplication
Theorem: (1/a) x (1/b) =1/(a x b)
Proof: 1% x = (1/a) x (1/b)
Nl x x(axb)y=(1/a)x (1/b) xaxb
=(l/axa)x(1/bxb)=1x1=1
FrlAx=1/(axb) Q.E.D.



13. Division and Decimal Principles

Theorem 5: Commutativity of Multiplication and Division
Theorem: axb+(cxd)=(@+c¢c)x(b+d)
Proof:axb+(cxd)y=axbx1/(cxd)
=axbx (1/c) x (1/d) (EFE4)
=a x (1/¢) x b x (1/d) (Commutative Property of Multiplication)
=(a+c)x(b+d) Q.E.D.



