The Absolute Voltte Funchion

'Tlms 1S our )(i\'S\(: example, o]c a fu.ncﬁ’:on ‘Lb\o.‘l' 18

piecewise — defined
, J

v

Some useful Properties:
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However . note that |(l‘35| x |a|t|b| ,

ed- [-1+2] = |1] - 1
= > Not e,flual.’
= 3

|-1|+ 2| = 1+2



Absolute values may adso show up when S;MF’;@;Q?
Scl\uou‘e,s and Siuwe. Toots !
€. hat is ([x)? T#s x!

What 55 Jx* 7 T Ixl!

LLJM, T 1 aa Je= 1 Lo]-1]

TL\IS s imrortl-omjf wl«en .Solv?nj QZMQJIOAS,
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E!z_uut'-ons and Ln equa/-i-f ies
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Lhen \,oork.:ng with  absolude \/aj.w&s, g8 often

]r\e/\Fs bo brea..lc qu, FroL/eM into  cases.



Ex: Find ol X such that x2-3 = |x-3].

Oolution:  Noke that
X-3 i x-3 20 (ie, X>3)

| x-3] =
-(x-3) ¥ x-3<0 (e, X<3)

® @

X4« 3 X 73

@ xX<¢3: X-3 = |x-3] = x*-3 = -(x-3)

= Xz+)(—6 = 0O

\'J

I
Two Coses . .

= (x+3)(x=2) = 0.

= X -3 oc X=2

(Two solutions so )cau-?)

@ xz3: x*-3 = |x-3] = x*-& = x-%

n

= X*-X =0

I\

= %X(x-1)= 0O
Tn @) we assumed X 23 (

= X=0 or X=1.

-~ No solutions in Case @l
~_ -




Solutions: ==-3 or X= Q&

T_neiualil'.es are no different, jusy‘- moKe Sure Yo rederse

+Hhe meiuo.l.il-\j when mdtipl\-]inj/div;dmj bj a ﬂfja-é;vc_.,

Ex: Fiad all x such that |ZXT—3|é 1

Solution: Note +thot A x-3 c,\ncmﬂas S'.jn whew &X—3=O)
oc X=3/7_. We have

|2><—3| =
—(ax-3) W x<¥%

Furthermore , Since we will mu(fiylj bj X to clear the
c:\e_vr\omivwc\-c,(“1 We Shouwld oalso cowmsider X >0 wvs. X<O

(o.nd cleo\r{j X=0 isn4 Possab\e!). Thus,



[ hree cases 2

@x(O: |&X"3|4L = —M <1

X X

k Ceverse sSince X<o

= 3=3x

= 1=xX
(and X<0 in case @)

& Al Xe (-OO’O) ore Solutions

@ 047(&3/1" |7\X——3| < 1 = ‘_(ZX-.S) < 1
X - X
X
= —2x+3 & X

= 3<3x

= 1< X

(omd 0¢x¢¥s in Casc@)

~ Al xe L1,3/7_> ose solutions




lax-3|

X%

" All xel-"/,_,sj asre Solutions.

= X<£3

(and X334 in case @)

Solution:

All Xe (~o0,0) U [1,%)U [* 3]= (-eo,0)U[L,3],

Additional Exercises:

1. Find all X such that 2|x-1

2. Find all x such that

3. F'md all X such t+hat

< [x|+ Q.

X-2

|x*-2ax| ¢ 3



Soluﬁ;ons:

1. Note thot X and x-I C.(navnje, sajns at

X=0 and X=I resPcct\velJ. Thus,

Three Coses! ®© @ ;

~
4

@© x<0: Qx-1] < [Ix][+A = aCx-D)<¢ -x+a

= —aAx+ 2L L —x+2

= 0< X
(amFoss:ble, Since X440 in Case @3
No solutions with X<o.

@ 0¢x<l: x-1] < [x]+A = afxn) ¢ x+a

= —Ax+ X< x+2
= 0 < 3x
= 0<X

(and 0¢x¢| in case (T))
All Xe(0,1) ore solutions !




@ x»1: 2x-1] < Ix|l+&d = (x-1) ¢ x+2

= QAx- A <& X+2

= X<¢4
(amd X 21 in case @)

All Xe(1,4) ore solutions !

Solutions: All xe (o,0)U [L &) = (o0,4)

X=-2
3x-2
Note that Xi2, else ‘ 3 | * undefined . We have
3 e |3x-2]
X_‘a 7 'j_ <> — 5 1
X=a |x- 2]
|x-2] >0, so multiplying — |3X-2| 7 |X-'2|
— ——
b\‘j |X-R| NOV\‘f Ceverse CL\Ow\JCS .S;Jn Chomjes S}Jn
at x=% at x=2.

the in ezu.al:ij !



Three Coses! « © : @ ' ;
2/ 2

@ ﬂ: |13x-2| 2 Ix-2| = —(3x-2) %2 —(x-2)
= T 3x+2 7 —X+x
= 0> 2x
= 07X

<o Al Xe(-0°, O] ore Ssolutions.

® %he¢xez: |3x-2] 7 Ix-2| =

. Al Xé[i.a) are Solutions.

@ X22: |x||x-21¢3. = x(x-2)¢ 3

= X*-2x -3 £ 0

= (x-3)(x+1) ¢ 0

AN

Need —1<x23 Yo ochicve One positive

" A“ X€[2,3] we Solu"’/\OﬂS! fac:l-or and One negative fac-l-or,




Solutions: Al xe (-,0]U[12)U[2,3] = (w,0JU[4,3]

3. x5 axl 23,

Note that |x’— Rx| B |X(x-1)| E |X|-|X—z|, so

we con Cestate +he inexluo.blj as |X|'|X-l|é3.

Three coses! & =O

. @ ©® @,

© x<0:  IxlIx-21¢3. = (X)) (-x2) £ 3
= X*-2x -3 £ 0

= (x-3)(x+1) ¢ 0

N/

Need —1£x23 Yo achicve One positive
fw:,-l-or and One negative factor .

“ All xe [",0) oare Solutions!

@ M |X|'|x—2_|é 3. = X‘(‘(X—2§> < 3

= —x*42x < 3



§x) = X*-ax+3 has no ceal = X*-2x+3 >0

roo+s, So f i edher alwoﬁs \/

positve oc aLwoﬂs neyxl'.xle.

Since -f(o\:B (Posihve!) ' X'-ax+3 20 fof‘ ol %

All xel0,2) are Ssolutions!

@ X7Z: |3x-2| 7 Ix-2| = 3x-27 3 x-2-

= AX > O

- A\\ Xe(R,w) are .SOluu’cions.'

Solutions: Al )(E[_—])O)ULO,Z)U(1|00) = L‘|,2>U(2,°°>.




