التفاضل والتكامل
1)Sets of numbers:-
يمكن القول بصفة عامة الأعداد المستخدمة في الجبر انما هي مجموعة جزئية من مجموعة الأعداد الحقيقية ᴿ.
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Sets and Intervals

A set is a collection of objects, and these objects are called the elements of the set.
If Sis a set, the notation a € S means that a is an element of §

Some sets can be described by listing their elements within braces. For instance, the set A that
consists of all positive integers less than 7 can be written as

A={123456}

We could also write 4 in set-builder notation as

A={x|xisanintegerand 0 <x<7}

which is read “A is the set of all x such that x is an integer and 0 <x <7. Certain sets of real
numbers, called intervals, occur frequently in calculus and correspond geometrically to line
segments.
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If a < b, then the open interval from ato b consists of all numbers between a and bandis
denoted by the symbol (a,b). (a,b) = (x:a <x <b}
The closed interval from a to b includes the endpoints and is denoted {a,b]. Using set-builder
notation, we can write

[a,b] = (a<x<b)
The half open from the left or half closed from the right (a,b] (a,b] =
The half open from the right or half closed from the left [2,), [a.5)
The following table lists the possible types: of intervals.

<x<b)
a<x<b}

Notation Set description Graph

(a.b) fla<x<b} —
[a.b) {xlasx=b} ’:———T—*
fa.b) fxla=x<b} ——
(@b) {xla<x=b} P
@ | &la<y —_———
@) | lasat ’:———v
(—o0,8) | fxlx<b} —_—
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(—o0,b] | fxlx=b} _—-—-———-*b——"

(—o0,00) | R(set of all real numbers) e e
EXAMPLE: Express each interval in terms of inequalities, and then graph the interval:
- = -
'(n)L 1,2) = {x|-1=x<2} ___—.—.—-—,————'_‘ + 6
®) [15.4] = (x15=x=4} —

(@ (=3,00) = {x| -3 < x} = +
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Inequalities: Find the set of all the following inequalities:

7
Example(1): ;>2,x#0 B x€R

The first case : if x>0

7

7
7>2x=7§>x=>x<5

The solution of the first case is (0,;

The second case : if x<0

7 7
->2 27<2x = 5<X
x 2

The solution of the second case is = @
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Example(2):  (x+3)(x+4)>0

Sol:

1%t case: (x+3)>0 A (x+4)>0
x>-3 A x4

sol. Set 1% case =(-3,°°)

2%t case: (x+3)<0 A (x+4)<0
X<-3 A x<-4

sol. Set 2% case =(-<,-4)

sol. set=(-3, e) U (-o0,-4)=R/[-4,-3]
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PROPERTIES OF ABSOLUTE VALUE

Property Example
1. |a] =0 |-3|=3=0

2. |a|= I51=1-51

3. Jab|=lallb]  |=2:5|=]-2{I5]

Description

The absolute value of a number is
always positive Or Zero.

A number and its negative have the
same absolute value.

The absolute value of a product is
the product of the absolute values.

The absolute value of a quotient is
the quotient of the absolute values.
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Property

Commutative Properties
a+b=b+a

ab=ba

Associafive Properties
@+b)+e=a+{btc)

(ab)e = albe)
Distributive Property

a(b +c) = ab + ac
(b+c)a=ab+ac

Example

T+3=3+7
3.5-5-3

@ ET=24(4T)

Properties of Rcal Numb
PROPERTIES OF REAL NUMBERS ™ g

(3-7)-5=3+(1-5)

2:(3 5
@+3)2

S342-5
3425

ers

Desaription

When we add two mumbers, crder doesn { maltér.
When we mufiply twe suimbers, onder doesn't midlier.

When we 3dd three mumbess. it doesn’t matter which
rwo we add firsi.

“When we muliiply three aumbers, it docsu’T wnakier
which two we mwliply first.

‘When we multiply a pumiber by a sum of (w0 nuimbers.

we get the same result s wnaliplying the number by
cach of the tenms and then adding the resulfs.
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Properties of Zero
Let a and b be real numbers, variables. or algebraic expressions.

La+0=aanda—-0=a 2.4-0=0
3220 azo0 4. %is undefined.
a 0

5. Zero-Factor Property: If ab = 0. thena = 0 orb = 0.
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Multiplication and Division

PROPERTIES OF FRACTIONS.

Property Example Description

5_2.5_10 When multiplying fractions, ultiply umerators
) and denominators.

1 When dividing fractions, invert the divisor and

15 multiply-

5

5

»
*
]
RS
*oala

sia nls =la o8

When adding fractions with the sane
denominator, add the numeraiors.

When adding fractions with different denomina-
tors, find a common denominator. Then add the
‘Tumerators.

Cancel numbers that are common factors in the
‘numerator and denomminator.
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