
Le operazioni fondamentali in N
English summary
An operation is a procedure which produces a new value from one or more input values.

	
	Symbol
	Terms
	Result
	Properties

	addition
	+
	addend
	sum
	Commutative, Associative, Dissociative

	subtraction
	-
	terms 

(minuend, subtrahend)
	difference
	Invariantiva

	multiplication
	x     (      *
	factor 
	product
	Commutative, Associative, Dissociative, Distributive

	division
	:   /    (
	dividend and divisor
	quotient
	Invariantiva, Distributive


Addition
The set of Natural Numbers is closed under addition. Zero is the identity element for addition.

Addition is commutative
Addition is the same regardless of the order one adds the numbers.

a + b = b + a 
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2 + 3 = 3 + 2

Addition is associative
Addition of a list of numbers is the same regardless of which are added together first.


(a + b ) + c = a + (b + c)
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7 + 3 + 5 = 7 + 8 = 10 + 5 = 12 + 3 

Subtraction
The set of Natural Numbers is not closed under subtraction.


(+) 3 + (-) 8 = 3 - 8 = -5   (because 8 - 3=5)
Invariantive Property
If we add the same number to both the smaller and the larger, the difference will not change.


a - b = (a ( c) - (b ( c)

(8 - 5) = (8 + 5) - (5 + 5) = 13 - 10 = 3
(8 - 5)= (8 - 5) - (5 - 5) = 3 - 0 = 3

Multiplication

The set of Natural Numbers is closed under multiplication. One is the identity element for addition.

Multiplication is commutative
Multiplication is the same regardless of the order one multiplies the numbers.

a ( b = b ( a
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2 x 3 = 3 x 2  

Multiplication is associative
Multiplication of a list of numbers is the same regardless of which are multiplied together first.


(a ( b) ( c = a ( (b ( c)



2 x 5 x 7 = 10 x 7 = 2 x 35 = 14 x 5 

Distributive property

When multiplying a sum or a difference, we may multiply each term of the sum or difference, and then add or subtract the partial products.


a ( (b ( c) = (b ( c) ( a = (a ( b) ( (a ( c)

5 ( (3 + 2) = (3 + 2) ( 5 = (5 ( 3) + (5 ( 2) = 15 + 10 = 25

7 ( (4 - 2) = (4 - 2) ( 7 = (7 ( 4) - (7 ( 2) = 28 - 14 = 14

Division
The set of Natural Numbers is not closed under division.
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(12:3=4
thus 12=3x4)
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(11:5=2
remainder 1 thus 11=2x5+1)


Distributive Property

(a ( b) ( c = (a ( c) ( ( b ( c)
(99 - 9) : 3 = 90 : 3 = 30
(90 + 9) : 3 = 90:3 + 9:3 = 30 + 3 = 33


Expressions
Expressions are made up of numbers (operands), arithmetic operators and parentheses.
Expressions are always evaluated from left to right.

In order of evaluation of an expression you have to evaluate first sub-expressions in parentheses.

The operation order is:
· multiplication and division, whichever comes first left to right
· addition and subtraction, whichever comes first left to right.
In an expression can be used parentheses, brackets and braces for grouping purpose.
Parentheses are used first (), then brackets [] and braces {}.
9 · 8 ( (56 + 3 · [5 + 6 · (3 · 4 - 10) - 17] - 5 · 4( =
= 9 · 8 ( (56 + 3 · [5 + 6 · (12 - 10) - 17] - · 4( =
= 9 · 8 ( (56 + 3 · [5 + 6 · 2 - 17] - 20( =
=  9 · 8 ( (56 + 3 · [5 + 12 - 17] - 20( =
=  9 · 8 ( (56 + 3 · 0 - 20( =
=  9 · 8 ( (56 - 20( =
=  9 · 8 ( 36 =
= 72 ( 36 = [2]
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