The Absolute Value Function
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This is our girst example of a piecewise - defned func-l-ion.
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Ex: Wride the fo”ow%nj in piecewise  Jorm and Sketch
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Solt,d-;on: Ay
(o) e
= |X+43
X+3 if x+3 20 J
|x+3] =
-(x+3) if x+3 <0 X
-3 ’
) X+3 f x2z-3 ’,x""\;j:)(&l

-x-3 if X473



(b) x*-4 = (x-2)x+2) =0

/-j when X=2 or X=-2.
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Properties of Absolute Value which means
. / £0y= |%| is even!

X | x|
|"3| =|><|'|3| T R T | x| = |-x]
Note that |th| X |X|t|j| l
ed. |15 = 4] = d T Not equal

-
-
-
-
-
-
-
-
-

|—]_|+|5|:: 1-}5 :6

Tnstead, wWe have Whats called the +rian3|e '.nec';“ualﬁ(j:




[xey| 2 [x[+]y]

Absolute velues may adso show up when s:rw/o/.'{ymj

Scl\ua.\'e_s and Siuw& Toots

(X) =X while Jx¥=Ixl !

\
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(For example, when Xx=-1, m=\{_|=1.’|'1|)

Whether you readize # oc not, we oflen use this

-Fad whex Solu'-nj e(Lua:Hons.

%’ XL=7 = \'?:\I_?_

G,e.omd—r\caua, [X-al vepresents +he distance betueen

X and o on the veal number line.




&3—' |3“5| = 2 the distonce between 3 and 5

|é—(-1)| = |G+1_| "7, 4he distance befween 6 and -1,
| 6-¢l=7
— N — ~
\'1017_345673,
\’W—l
|3-5]=2

Ex: Find all X such +hot |X-3|40.05'.

Solution:  Tf Ix-31 < 0.05 | 4hen the distance betueen

X and 3 s less than 0.05.
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So 3-0.05 ¢ X ¢« 3+0.05 , or 95 ¢ X <« 3.05

Thus, | xe (295, 305).

IV\ Seneraﬂ., /-f and Ovllj '-F"

|x-a| ¢ § < xe(a-d, atd).




This s wseful when descr}binj Measuremen] ecrcocs o

aP?roximoJion errors (wk.c,k well see oo LOT in MATH Il8>
SFeci‘fiCoJlj, if we weite "x=a" (?--3-, =3 )) the

absolute error in this approximation is |X—a|  the

distance between X and o,
To ensuce our a‘)‘xox:wla-how errors Qre SMO.U) We ll

offen need Yo considec ;neal-ual:hcs of the 'FO('YY\

|X—0L| Z 9,
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4 C
abs. error some small error dolecance

Ex: Selve |2x-5| ¢ 1

Solution : lRX - 5| ¢ 1 = S5-1 £ Qx ¢ S+1
Disfance between 2x and & s £ 1 = Y4 2 x ¢ 6 (.;.2)
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Tl«erefore , | X € [R, 3]

Ex:  Sslve |X+5| Z ;LL

|
Solution : |X+S| 2 hH O |X‘(-5)| 7
—_— - - _
v, v r  "Disl from X d -5 is %"

S Xe-5-% o x2-5+3
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Thuws, | Xe (—ool -”/z] U] [-'7/2_' oo)

Ex: Solue X > 1
X-6
Solution : X |51 & Axl 1
X—6 | x-6 |
-|x-6l
© x| > |x-¢]
—_—

- \X"Ol, Yhe distonce frow\ X 4o O,
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So Wese look:/\j for ol X whose distance Yo O

s > s distance to 6. (‘..e.‘ closec Yo 6 4han +o O.)

(0]
W\’.é?o’-n\' =. 6‘;—_’ =
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Also, X %6 Since +he or'.amai ;nezuai‘n‘J would be wundefined.

Thus, | Xe (3,6) U (6, 00)




