BASIC RULES OF NUMBERS
Rules of equality:  
A=A, B=B or C=C. 




If A=B, then B=A. If A=B and B=C, then A=C

Equality property for the four basic operations


Addition: 
If A=B, then A + C = B + C  

Subtraction:
If A=B, then A – C = B – C


Multiplication If A=B. then A x C = B x C


Division
If A=B, then A ÷ C = B ÷ C

Addition and subtraction are opposite operations:  


If A + B = C, then C – B = A.    If A – B = C, then C + B = A

Multiplication and division are opposite operations


If A x B = C, then C ÷ B = A.   If A ÷ B = C, then C x B = A
If A and B are real numbers, then 


A + B = a real number


A – B = a real number


A x B = a real number


A ÷ B = a real number
Identity principles

A + 0 = A 

A – 0 = A

A x 1 = A

(-A) = -1(A) = -1A

A ÷ 1 = A

Additive inverse property

A – A = 0

A + (-A) = 0

A – B = A + (-B) 
Zero property

A x 0 = 0

Since multiplication and division are opposites, when you divide a number by 0, you wouldn’t get 0 because 

Any number times 0 gives you 0. So, the expression A ÷ 0  is undefined. 

If A x B = 0, then either A or B must = 0

Substitution Principle


If A = B and A + C = D, then B + C = D. You can substitute equal values for equal values for any operation. 
Commutative property of addition and multiplication (subtraction and division are not commutative)
A + B = B + A, but A – B ≠ B – A 

A x B = B x A, but A ÷ B ≠ B ÷ A  
Changing the order of operations does not change the sum or product. 

Distributive Property of multiplication over addition and subtraction. 


A ( B + C) = (A x B) + (A x C) = AB + AC = A (B + C)

A ( B – C) = (A x B) – (A x C) = AB – AC = A (B – C)

A ÷ B is really a fraction. A ÷ B = A = A x 1 
                                                        B           B

A ÷ A =  A = 1

                A

Reciprocal of any nonzero number A equals  1    When recipcols are multiplied their product is one
                                                                                         A

A   x   B   =   AB   =  A x B  =  1 x 1 = 1     Reciprocal definition. Also called the multiplicative inverse. 
B        A        BA       A     B  

If A = A, then A  = A 

                        C     C  

+A + (+B) = Positive sum

-A  + (-B) = -A – B = Negative sum
-A times –B = Positive product

-A  divided by –B = Positive quotient. 

