Lecture on: Absolute value

Please note dhat this moderial 1S nhot in +he textbook .

. Definition & Given any real number X
its absolute value [XI IS defined b(y
Xl = {X ) if X%0,
-x , ¥ X<o.

. Wl Given any real number X,
(x| (s +he distance from X fo 0 on the mumber line.

. Example 3. [5l=15 [-31= 3 |
[-x*-5 1= X*t5
x2-1 , If xt-1=(x-D(x+D20,
e, X€E (=oor13V [41)

| x*- 4\ —i
x4+t 0] X¥-1¢0 0.2 xe C1,1)

Here is the graph of g:\Xl .
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. ProFoSiJﬁOV\ q (PkoPerh'es of absoluie Va(ue,)

Given avb(tmvg real umbers X, Y,

1) IXogl = lx\~\3l;
) X & IX\)




3) (Triangle 1’nearm[if(3) {;<+dtf| < [X] —l—l(yl

EXQVC[SC 1 Prove Proposi'h'on q .

. COIrO“Onyf 5 (Fur—Hr\er ProPeH'\eS o.F absolute Value,)

\) (Xl —" Xl )
D) VXX oo Xl = I DGl el

) X4+ Xp ...t Xnl & x4 Wl -t (Xl
1) (xI-1yl ¢ Ix+2|,

Proof: 1) [-xl=1-ll-Ixl by prop- # and |~[1=[ by def.
1) ond 3) use induchion and “PP{(V Prop. 4

PYOPe’rhCS i and 3. +riangle theg
g -yl & Dy

Q) We write ®1=

- lXJrg]\ + la\. Thus (x| - l}}' < (X+(7[
[ Y
CNouws let us work on some examples.
W. Solve for X
(- || + (X[ + 1x3- Il =0
Sol\xjr'\ov\' Since for CaC‘n @ , &\ 7 [t must be
Fue Ahat  [X- =0, I1x*- ll—o amo! |X3-1l=0.

Thus S —H\e, onlg solufion .

Example Solve eguation [§-3xl=3X-5 for X,
Solution.  Since 1S5-3x( 20 = 3IX-520&7 X2 9,

——————— et



On the other hand, I X 5 §/3 ,then §-3x<o0
and  |5-23x| = -(5-3x) = 3x-5.

[Answer, Allx sefisfying X7 95 or L 5‘/ﬁ@

EX&W\E\Q/ 8. Find all solufons 01(3
| X*- 6x+5] = IX*- 5],
So'{\ﬁ"'\.ol"l: OLServe »H'mv{:' |.~F lal

= | bl , Hhen either a< b

or &= -b.

ThusS Wwt have two CaSes:

Cast L1 X'-x4S=X=S lase 2 X (xt+5-_(x29)
v )

~6X =-10 2x 6% = 2X(X-3)70

K= fns v
vor — X0 T2

Exercise 2° Find all solutions of the equahons
Lrerclx® =

o) Ix*4 3x = Ixt+xt2l,
b) [X|=2IXx+3[ = 2X.

.Example 91 Solve the :’newal(’ry, (X432 Q.
Soluton: We hed to Consider two cases -

M E(: A i@ , then since (x+31 70 por all

x , Ix+3l7@& IS true for all x . Thws if

6 <0 , then _0e X<t oere (foo,+@




Case 2 I{ a>0 and Sinct [x+3| :{Xﬂ, if X+3>0
~ ~(X43) , I} x43<0’

the Mequalily (X431 & & 4374 or - (xtIza

& X »-3ta or (x+3 (<-4 t.e. Xg-—S—a)

Tp this case +he @ANSwer (S Xe (-00,- R~

- -3 At 3
.Exaww\e [O. Sol\le. ‘S'—Z)([-(-[)(_\.‘:“,,3)(_,:6~ [\)o\'@
Solution - First Wt rewrite

o axl+ x4l = 613X
Since LHS of he equodion (s nonnegahve , it should

be true Hhat (+ix »0 or Xz-2.
Since x5 -2, X+t720 and  (X+FH = X-3 and

e can Sl'mp{i,fg:
15-2 x| + [x+3
N
|§-21X| = 2x-1.

Agm’n Here are two CASES:
Casez S-2x=-(2x-1)

Case 4 5‘—7—X=2X"
yx =6, [X=% §-2x =-tx+t
has ho Soluhons$.

= [s- 2x] +x+3 = 613X



Geometric meanthg of absolufe value
We il now discuss the geometric meaning of absolute

value :

. Observafion 1l - (x -l = distance from X to &

~ qumber lihe.
along distance Z
.EXo\mP(elll 13-5|=2 e CA——
— D 3 9
\—?—-zl _ 9 fC((s«l-o\mc.eﬁ
-3 o L

. EKQW\PIC (3_; Solve gww\etr\'co\llyj

g Ix-51= 1%t
Colution”  Since Ix—5| (s -the distance from X 7 5

x4+ (s the distance from X 4o -3
7 that Ahese

tum dictances are equal
potween —F and 5, L.t

and

the e‘(/\kocﬁom S

ig. X IS & wuialpofwl:

X = -34S _ 1 Here is the picture
3 | <

— \
' —

-
6= \-—\—\-:(—\ \__\_S'[:(,

1x-51 < 1%+
that the distance from s b X

¢ \ess than the distance £rom 7 h X, 5(7
fooking st the pl’c’mra above wt $e¢ that X has

% be on the right of — 4. 30 Lxe(—(@.

19) Solve
This meqﬂmli&y sy




. Examg(e €. Solve }wme{viml\gz

® |x-¢l+ -6l =10

Solukon - This equafion Says Lhet the sum of
dictances from 9 and 6 X 1S equal P l0.

Ne |ook ot +he Picfum'.

—

]
v \

4 6
ond See Hhat the

one. oh Ahe ri

te left : @x;oor)(@

e pust be fwo solwhons:
of L¥6] and anhother one oh

Now we want the Sum of distances

| 4o € D be greafer Hhan lo
c greetr

@hswfi X€ (—-00/0)0009
N e — -
I
. Example IS° Solve g,wmetrimllg |x- 4| —1xt61=10.
Colukon: We rewryi4e 1x-ql=:o+1x+e\,
? Sows that the (C(I'S’I’O\V\Ce pLrom X ¢

This eguali
| (the distance’ frowm x 40 —6)+10.

We dvaw & Ftc%we‘.

A S
- y

)




Since the distance betueen -6 and ¥ (s [0
all  pornts on the right of -6 w |l Saﬁs{la/ the
equality ih the example.

@swer; xe@

How would you change an ewﬁom in
€XouMPle, IS so Ihet Hhe answer fo +the egruation
becomes L[4+ o) !

o Exerc(se ¢ Use He gx)()me:tw'c, mwm‘mg o_[‘ the
fo solve the Follourng e?uafh'ons and

. _Eervc(se 3

abeoluke value
\'mw\ihes:
o) Ixtal 2 Ix+910,
b) Ix-51+ x4l =12
) |x-sl+ [xt3 =20,
d) Ix-tl - x-9l =¢ ",
e) Ix-¥l ~ |IX-51 7 4.

 Exercise 5. (raph the followng funchons (without

Calcolotor)
W) §= KX ;

b) Y

 Exevcise € . Solve the equodion :
b
1x= 20+ (x-11 1K 4+ |+ Ixt2l =6



