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b.)e. con wﬂﬁﬁw &rwa.flvas n H\n.-.e, crzvde.vsf w@ls:

Naturel: mstoutancovs rate lmeit of overage rofes of
of c.l\a:&c. of Y:"’(xs) = clvome of £64, over smaller
ol xza ewnd Smaller piterals near X=a

Geometric: slope of tonqewd line liwit, a3 Ax->0,of slopes of
to raph oF £ }‘ %wiac fnes thoongh (0, Fla)
atl” x=

o ond (0.t ax, fla¥ax))
Alﬂebrc\mi P'(o.) = [im c(a(-AxS-r(a,)
Ax>() AX

Example 1.
%'kg instantancevs rote of c.kagse. of fx)=x ,3 ot x=q

= the s(o'be of the fahcﬂe—h‘e fine to P(X)"X} ot x=3
=£'(2) = lim £Qrax-£Q)

4x>50 AX

=lm (¢ AX33- &3 = lim A IQAX*G(AX)&"'(AX)z“%
4X>0 AX Ax->0 4x

: 3
=lm Idax+6 (Ax)"+ (Ax) = lim  &X(13+64X +(ax)})
AXx >0 AX AX>0 AX

= lm l&+64x+(4x)a = [Q,
AX>0
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Exongle. 2 |
The equetion of the (ine tancaév:t to the Cﬁrc.})l\ of

\/::)(3) at x=2, 15, Bv the Pomf~s(or¢ farm.,

y =mlx-Xo) ty, = £ ) (x-2) +Ff Q)
= l&(x-ag*&g
= 1ax -4+t = ladx-16

( Sineethis tonaevt line posses throva h (x,,v,) =(3,£(3)) and
has S(aPe. M—SE'(QJ)- e = il

Dggmghon. If £1e) exists, we say £is &a??em{'wﬂe,, or

loc.a»ll\! Imwr, at x=a.

Cool FACTS obect mfcri)refaitous of Ioaa.llq Ime&-n‘kf.

\ V4 \
(') C'eomiram.ll B ?(x) is loaa.lly linecr af X=a meons \r\ccu- X=a)

c(x) cLuC}c. closel Follous t'fs tan vi line ﬂ\c.re.- f/( Norg. o
fu\) w‘\ev. we szo “ﬂ\c Nlcroscopc Ei.aciwh ,” sooh.) Iu Pc.,-{',cula.r:
wherever o funct on &x) is dif Pere.v\'l:lds(e,

when you Zeom " c.losc"{ emav.ﬂk.

H “leoks lmeer” Cie. flat)

(&) C\\;came:l'rtca.”\/, Y6 1 not Ioco.lly Jincor at x=0.” means
'l"\e %‘olae ‘P'(o.) oc 'Hc fw&oﬂé [ine to ’?(x) ot x=o s om!leﬁ’m.& .”

This con ko.ﬁ.m in Several ways‘
(6.) This io.mehf line 1s verticel (£1) is mnde).

(h) This (:ana.-,uf lme i3 ambnguous (f(x) hos some kind

of cornen, <wsp, or break ot x=a),

(3) Exavv\ple.s .
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( \ Tl\.c. Puud:(on
- y= ysxl/,yx,/‘;amﬂ
= "1 a{ <O
y { 1 J):UO

A Po._s‘ to be &appereh'('ta“& o.'f xX=0 ( Bot ore &.@Pm{,oﬂg
et all af‘\er numbers ). See F:'ﬂ 4.5, fc)(, F 69.

( L) Pol no wJ.S coSines, Slms,&»& eXhohcu‘tlo.' puucflohs G-r&
IR conbioble. venguhere.



