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Chapter one
Revision and Basic Concepts
1- Intervals
Definition: If a and b are real numbers, we define the intervals as
follows:
1- Openintervals (a,b) = {x € R,a < x < b}.
2- Closed intervals [a,b] = {x e R,a < x < b}.
3- Half-Openintervals [a,b) = {x € R,a < x < b}.
4- Half-Closed intervals (a,b] = {x € R,a < x < b}.
5- [a,0) ={x E R,a < x < o},
6- (—o,b] ={x € R,—0 < x < b}.
7- (—0,0) =R={x €R,—00 < x < 0},

2- Inequalities

Rules of inequalities

1-fa—-b>0 o a>b or b<a Va,b € R.
2-f a>0>b and b>c them a>c VYa,b,c € R.
3-f a>b then atc>b+c VYa,b,c € R.

a-c>b-c ifc>0

a-c<b-c ifc<0 va,b,c € R

4-f a> b then



Solution set of inequalities

The solution set of an inequality consists of the set real numbers for which
the inequality is true state ment if two inequalities have the same solution set,

they are said to be equivalent.
Example 1:- Find the solution set of the following inequalities.
1-3x -8 < x—2
Solve:
3x—-8<x—-2 =3x-8+8<x—-2+8
= 3x<x+6
=3 x—x<x—x+6

= 2x<6

Ao A
ﬁ ' o— Fp—
'y 2

= x<3

= S5S={x€ER,—0 < x <3} =(—0x,3).

2x—-3 1
2- ~T) < S , X F —2

Solve:

fx+2>0 =32x—-3)<x+2

= 6x—9<x+2



= 5x <11

=4 <11
x JES—
5

11 11
=>S={xE]R,x<? and x>—2}=(—2,?>.

fx+2<0 =32x—-3)>x+2
= 6x—9>x+2

= 5x > 11

= >11
x JES—
5

11
=>S={xE]R,x>? and x<—2}=(2).

3- x2—3x+2<0. HW.

4- x(x+2)<24. HW.

3- Absolute Value

Definition:- The absolute value of real number a is defined as:

|a|={a if azo}

—a if a<o0

Some Properties of Absolute Value

1- x| <a < —a<x<a Va € R

2-|x| >a < x>a or x<-a Va€eR



3- |a + b| < |al + |b] Va,b € R

4- |a- b| = |a| - |b| Va,b € R
a _ lal

5- ol = b Va,b € R

6- |a—b| = |b— a Va,b € R

7- la| = Va2

Example:- |3x — 2| < 10
Solve:
I3x —2| <10 = -10<3x—-2<10

= -8<3x<12

8
=>—§<x<4

g
—s=lxerR —= < <4}=(—,4).
{x 3 & 3

Example:- [4 + 2x| > x + 1

Solve:
4+2x|=>2x+1 = 4+2x=>2x+1 or 4+2x<—-(x+1)

-5
= x=>-3 or xS?

-5
= S ={x€R, x2—3}u{xE]R, xs?} R.



