APPANDIX - A

Numbers, inequalities, and Absolute values
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Calculus is based on the reaI number system
We start with the integers:

., -3, -2, -1, O, 1, 2, 3, A4,

rational numbers 1 _3 65 = 65 0.27 = 27
2 7 1 100
irrational nuimbers V5 V3 T sin 1° log102
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.

Intervals

Notation Set description Picture
(a, b) x| a<x<b} o o .
[a, b {x| a=x=b} f: f >
[a. b) x| a=x<b} i: !f >
(a, b x| a<x=b} . !: >

a b

(a, =) x| x> a} 5 .-
[a, =) x| x=a} f: -
(===, b) {x | x< b} - o >
(=2, b] x| x=<b} . ,
(—oe, ) [ (set of all real numbers) >
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e . . A = - _‘?*

- Inequalities =8

Rules for Inequalities:

1. Ifa < b,thena + ¢ < b + c.

2. Ifa<bande < d,thena + ¢ << b + a
3. Ifa < band ¢ = 0, then ac < bc.

4, If a < b and ¢ < 0, then ac > bc.

5. 1f0<a< b, then 1/a > 1/b.

rule 4 says tHat £ we W‘**‘"“P“a botlh sides of an inc'iuo.\?fta
B(a a ncﬁaﬁvc number, then we reverse the direction of the

. nc'zua.\h" Y
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Example |: Example 2 :

Solve the Inequality Solve the Inequalities

1+x<7x+5 4<3x—-2<13



Exaw\P\e 3. Solve

x> —-5x+6<0

Interval x—2 = (x —2)(x — 3)
x <12 - - +

2<<x=<<3 + — —
x=3 + + —
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Exowwp\e y: Solve the Inequality x3 + 3x2 > 4x

Interval X x =1 x+ 4 x(x = Dix + 4)
x < —4 — — — -
—4 < x<10 - — + +
0<x<1 + - + -
x> 1 + + + +

Dr. Rola A. Hijazi 06/10/1442



the real number line.

Exevcise 25 Exevcise 321

x—1D(x—-2)>0 x2>5

Exevcise 33 Exevcise 351

x3>x
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pe-Absolute Valuesg

The absolute value of a number a, denoted by | a |, is the distance from
a to 0 on the real number line.

| +ve
Distances are always v So we have |a| = 0 for every number a.
O .lxa.w\f\cs
V5 -5|=5-+5
|7T —3| — T —3
13 —m| = 3 Remember that tf a is negative,
ner thew -a (s positive
Imn—4|=4—-nm
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Example5 3 Exevcise 7%

Express | 3x — 2 | without using Express |x—2 | if x <2

the absolute-value symbol. without using the absolute-value
symbol.
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= ";ﬁfopertigg' of Absolute Val

SN - -

Suppose a and b are any real Suppose a>0
numbers and 7 is an integer.
Then

x| =a © x = +a
QD) lab| = lallb] @)
@ ‘%|=Ia| b =0 @ x| <a © —a<x<a

b]

@lax|=|a|x @ x| >a & x>aorx<—a
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Example 61 Example 7%

Solve |3x —2|=3 Solve |x—5|<2

Example & Exevcise 551

Solve |3x+2| =2 1<|x| <4




"Homework

4,8,10 13-22 26,28, 31, 36,44, 47-49 51-52 54
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