Absoluvte Valuve 2.2

W :
e can JEfmc o) os follows:

‘ ‘ a ¥ odoe
ol =
o if a=0

-a if a«oO

we’'ll wneed these identibios:

(a} |-als= lal
(b5 Job|=|af]bl
() |a|1‘= at

(d) -1a) & a £ lal

(e) if beo then Ibl=-b.



Proof,

(6} Svppose 020, Then -Q <o

? |-al=-(-a)zq = |ai

(b) 1 either & or b 20, Lthen

bolh Sides equeal 0.



Now Svppose a, b 0.

labl= ab - lalfb)

dince ab yp
Now Suppose ays, b<o.

|abl=-ab = a(-b) :{atfb)
When ¢80 and b >0, angd

o,b<c0o, lhe argument is

Simi lar.



(¢} Since a6 2 0,

o' = Nl lo{fa) = |a|"‘

g ,‘HM-’,
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(d). Wher 020, a: (al

Lele) 0 sa ¢ fal
B o SRS

Similarly, when 0 %0,

lalz-a, or -falzg <o ¢lal




The po“owins ineqyglilv

S very useful .
Triangle Tneguality
If o,b € R  ihen
las bl ¢ lal+ |b] .
- PF. Suppose fiest that asbyp

= la+blzarbh ¢lal + |b]

t

using (d}



(2

Now .u:ppo.se H.q_t at b ¢ 0

2 lasb]l = - (asb)

-~ —&""b ;5“'”4“3'
L

Using (d).

whic'\ imp’icb "“‘Q Tﬁanﬁ‘e

Inequolity, We can pProve
la-bl < tal4 §p] (1)

by "ep‘ocing b bY ~-b



W :
¢ will olse need:

Ial-lbI’ € ja-bj (
: “+)

Pe.
0: (a-b) + b

lal€ la-b) + Ibl

> (1at-1b1) £ la-bl (2

Similarly h. b-6 4
i

Ibl € |b-al *{a)



Ibl-tal < jb-¢}
-(lol- IM) <jo-b] (3
By combh\ing (2) and (3],

we o“:aih

’lal-lbl, £ lo»bl,

which proves (+1



Another wversion is the
Bn.«.kwmds T'iﬁn,le Proper'l

Y
la-bl 2 1at - 1bl

Pf.
jal:- '(a-b) +b‘

< fja-bi + | bl

= |a~bl 2 lal-|bl
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One more inequal:fy :

ES{ino-'lt. 5uppo$e U».a{ c Z 0.

R TS TR e e

(1) Jalg ¢ § and only if

-C<¢ o ¢ .
Let P and QO he .‘o'lui&mtd{

Then P is frue i f and anly :f

Q is trve, means thot



10.1
Pu‘s trve if Q is drve

i.e., Qa= P

and

P is trve Ohly F Q is true.

e, Pa Q@
e ————

W e PIOVC(I) in 2 .Separaie cases

Case | 5vppoae 2 0.



On the other hane, if

~C ¢t a st then |al & ¢

M

nge 2. 5\)‘9?062 Q< 0.

If \al ¢ €, then -a<c

- 02 -cC.

102



e <ol T

On the other hana f

-C £ 0 £ €, fhen

"

-6 2 C—  Jelsc.

This preves (1) is trve it

a< 0.

This preves Lhe estimsie

A ——————
in both cases.



We obtain |al ¢ ¢

Thus, we've proved both

direc%ians.

Ex. Fing the set A of all x
SV f-"‘,;fh%i {32 ¢4 | € 2.

Jet ¢:
. Left half s B a8

lal«¢c a.ccacc

0f 2 < XYy < 2

ond 02 I+Y,

12



t'
Ex. Set foor: 2x7- 4% 43

s - 2.

when 1| ¢ X ¢ 2  Estimate

[$0es]

For the numerator;
|22 - ux +3] £ jaxth s lox |
+3

< g4+ 8 +3 19

i3
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For the depowminator :

‘S"K-?.‘?_ 'g‘x‘- {21

X §-2 = 3
Hence,
q
rfx‘é-l-—‘
| ex 3

Dern Le‘l CI.E»IP\ ond £ )0

Then the E-neigl\borkoad of

G s the sed
stai’-’ {XEFR : ""‘“"ia .



If we replace G in (1) by

X-& oand ¢ by ¢ ¥

‘Fo“ow,s thoelt X € V£fﬂ.3 if

On‘y if
-§ < x-a ¢ §&

o aﬂg & K ‘Q“'s

On the real Line this i

a-$¢ 0.+ €

H



Thm, Let € R, If

X
belonal {o ve(a] .rm..

eévery €70 them X =@

Pf. 5uPpoJe x #a I¥ we

53{ E: !ﬂl ia ,Lke

2

definition of  Vlad, then

-

|x-a| ¢ \x-a)
==

Dividing by Ix-6l, we hove

16

\
| € 3. This contradiction ® X2 Q



