MATH 1220
§2 | éSLLLVD §"? [ ey W!”ﬂq‘naﬂd ’D(j’wlvtei)

Let TF(X) be o conbinuwews ’gkwof\‘mt oundh Suppose
“f’(lmi e 18 a Pcnvtt i /t’E\i dntensr G€ “‘!’6\-( iewwwb
of feo

CJVL“?L(QJL( e ,Q(ne, Wﬁj “(’CUtm}j& ‘oo Foxvt@m p M
Koot h U/\>O) on —hu F(Tru(o%/\\rf? fF(X):

A
( i
( |
o {
, (x4, ,((x,ﬂn))
: |
‘I N\
4 | fo)
: (
| ~——=
Ko Xt \'\
“The slope o g Qe 15 flrth) -{ )
I

As Alre Pn}n‘(’s x, and Ah wove closer iva"t&”’/
e glo(ae Qc{ 4l fine mwce (/va(j oA WWiV\Aﬁtﬁes e ((S(opc"
6’(’ /f()() it —tha (P‘br‘ﬂt Xo.




“The Anngerk line o He 6«'&(3& Dﬁ? '?Ot) at
+w prinl P= (% A 0Q) s Hre (ine +\mﬁ@\ P Zit

Sk%)é WL = Lim ’F(’Xﬁ \"B”’(ZUO) ) PYD\/C&ILLQ A Limit
W—>0 ‘/L exisks.

QO ts ec‘uuUQ‘m TS ‘35 W\'CX/XOI)“(’C(X“)
j’F Jﬂ?\i me(t Apes net ex(ﬁf, “’ffi\ﬁw ‘“t’(W(TS VLo
vwf\—v‘erh‘cmg ‘Jt?ux(%eq‘t line ob T’

ﬂ N Qi does st exist bt 18 =00, e
ﬁim ’F(X°*\")‘§/u’) = T ) ’l’evul we swph W?ﬁ% in’\o_,
N ’ .

W—©

[ES \/e/{’ica& and s éﬂbutb“\ 1§ X=X

t xauv\(aei . Rad e uc/uuﬁam 6F i fine ”@“a‘@ttr
to fe) =% abt =2 (S. P=(2 4)).

Solubn: Heve )
P e £~ £
k-0 h
& E(‘w\ (2‘”’01’ Lf
ot lh
_ L ArhthT-4
h—o e

- )é('wv\ 4“ W kl o : :
h—>0 3 = S St & ==
k=0



G C’{’C\L -{fana(utﬂ' Do i 3; Lf(x~2) rq
’EXQVVLEQQ : Enfk e ‘tan%,@dj Jine ’?‘X) _ 3/3_:

ot K L) .
SD\LL‘E\M M/Q wW\FVCl:C o /Q‘M -ﬁ(()-f(,\)“‘f(‘,)
h—=0 N
_ i YW -0
Y0 s,
2
= P b L L=y
Ww—>o h =0 \f\lla

Thus the tagerk e 4 foo - W e el

at x=0, so ts czc(ow:b‘am 1= YA o

EX(XVVL??;} g{\ow (x ) = 2‘/5 has wo ‘&U’La"”\'k/ Qu%a:t %=0

%o[udfhrv\ . Aa,k'm) W v\wwdl 4o CWSIYQL\( ,ﬂ(% —?M’/{Q)
k>0 L

but et e we wouet to dhew £ does wet exist ingtead
go wWe. LAYK&&L( Q/Ft O.V\& "y /Q;wct‘(;j*

/

J{ oV dumvg 0
./g (O'f b ) o L@) = ’QW"\ ,l/_L_ll_b_ = ﬂ‘m _—————(‘ = 00
h’?O h Ww—=0 I W—=0" Lx’% d

since W2 <O whan <O

lw\/\ ’E(O“’\) {7(0) _ fim L\ - 40
h =0 W )
§W e \,\‘/3 >0 whoe k>0

LL——?O



e slope of He Lune trugert b fo) b =g,
¢ also sowetimes called. “Ale dope of {00 b x=".
We candbo descenbe e slope ﬁﬁ Ly at the eadpovis
DF s domam b\j ubfnﬂ leF{ / vrﬁ(’;t Liwefs.

, , | C \ .
’/_Er “f& domain = [albk) Al

S(ope et x=a = fim (axh) ’{'7(“)

Xx— I
X— bk l/\, ‘

/Bégm*hm: . A /g,u/\ chism ,€ g ngfeuevrﬁcdf@ e
a Fe("ﬁt % In Hhe intecior %&1 ks OLGWLCL(« :‘?

i (’Xo "\) o (ﬁu'\ = I
h—o /f . " - /F (x:)

This s oo
ALLE we deaste —le
ﬁ(mﬂ:l W hen 1t ex iXts.

Tl cwcmﬁ\g) L) &5 called —fhe dlgcvative f
£ W o AL e cadprinds o —the dowman

of £, Ao dervabive @ dafrned M\D Lt/ m6€ct
Qs and s called—fhe  ft/ rr(a)c&g &gyiv(L{ivtg—Q

JY &)




St \eae .
M? fﬂ/\w “’f'(/%’t ’f ®) = Ixl © wst i(ﬁ?emvﬁ(m(g&
oL %
%o (ubron - \UL need Ao 86Lcrw
’( (0 - Q‘M /‘z O*L\) ﬁ(o) Aoe/s wstc Q\(tf(*.

h—0 bt
S PRIN|
h-0 o
u'Slﬂ(j QL cqu é/@‘( &(\/\w—h’
VQLM “ﬂ\ ) jt(w H«\,l >+l}
=0 h \/L—a(j" W

o Ao Linl dow st exrst,
/:Dl P\\v\g&-{m = /l/C\‘L M @.f ¢F (X)) I «a Mw.@ww‘—\b\,\

|
JP I(X) whote f{ﬁ(wwtla S .
0 /&W\ (X-Y\/\)"’ (& \@?’(’// el A JZ(W\ A >
{ (O W0 ’& f'/j— enaj&)oi ats

‘/L\a:k 5 “l’e\Q\/&—tuUl ‘is/'e’ ’§ (X) 3 ~-1’6~0_ S(O&k -f@ ’f(X)Kt MA’
\l&\ Qm\f\‘b x= Ko -

EX/&MP@ %UNMﬁ’&“"' "(6@%/@)' )= =

w, We mfmoh \
f (x40 i x+h <

[T fi i X,
i~ AT (xth) 1
/ \n—0 X(x‘vh) W

l/L—?O |




_ P = 0 Lo = L

—
P

W—o X(x+th) ' wso x(x+h) X

Komade : —The ALLQ% b

e

%‘m 4 (xxh) = (X)

v n
( an be '\/\fr'("H(v’\ N OU"U'W\QV‘W&j. Sub?(’\r"\ité X"")(..,‘T[’\)
«{/e'uw\ h=X"%. /Ih)ft/@w; oA W0, x—x.—9,
VV\,&oLVLFf\j X — X,. C/IC\M vf(% /Q{MCTt adgevie be come s

ﬂivw "ﬁ(X)“q[)O(J _ /C/(X-\

X— X, X—% | )
{C\Y‘S a CLlSo oc_c.m'm% u,kﬁat a\ ‘/\&4 Cﬂ@ﬁ\/\f"i\mg U’@
% &Q,vivc Wwe_ . \




MATH 12320
§Z 2 Becivatives
gxaw\p@ o Alat £ Lx )= axabo, Alen -g(x) = |

i “I/Q,m MV\LJWM 5@ ’w\ﬂ &ﬂ) 01%'\’&
Solustion_ . )(Cx)— Q«vw /C(XH/\ /g(‘()

-~ L—0 I
G a (x+h) + b —(ax+L)

il ’fa/é\culaf, 0D e bleaqu care (whor a= o) wa,gé%z
’/E\.Qcﬁ,o/r ative céf o covustaet— 15 Zevo

)“UMP& gxmom —thuat. >0 T « pﬁr(ﬂ\/e, lefo[
(alecdate {00 H foo=
Mt e flzwot X\N\ (X‘t"/\y\"‘x

h—0

PN (x+k) M)L@H\) xﬂn + A XM]
k=0 N

L Huc WL uAe‘faL %‘MW
(- 6") = (a-b)(@ e @7 1 a7
WH{\ a= xrh aune tr/x.
n- |

- /Qfm (foflq)'H i (fx+h)n¢)( S D nx"‘"_
Y'—/—'_—‘/I

h—=0 <

4ol fo>

Nterms



§ o Now we Ccavi &E@aroﬁ(ﬂ‘o&l SOW\L 'ﬂ.mo(szu c]m*c(,{lj)
63 % qp(x) = X0 Hea /(/(x) = 3%, or f0O =X = £ -2
L et's rc£ et on how mudh wode “flese foemala
lel:ﬁg wh skip:
Exampl » Prove hat 60 = 22 whun £ =X
Do ot wae ! Dol faws, wse mtj % rmmi\jo
/F /(X) = Qi/v\ (X*l’\) = 0 = 9

h—0 l’L s
2> VQI” W/”%: VX
W— o e
j—-ﬁl e 2/5 o 8{\6“0 iim QX,H(\ = DX, af e
W—0
\’\ S “&& Vot Okbel andd x5 re cdled ey a CGvLs—\-m/tﬂ{‘.
Se et €20 We must  shoo Hore exts $>O

gucl et O<lh-B<b implies |2x-hl< €.
So if lhl<6, -Hhea
[2x-h | % 12xl + 1| < 12xl+ 5

go We st &ﬂm,%ﬂ a%’“&xz a o sothak
2xl+o=¢ — $= ¢-|2x|

Than dhede hak  gude o % wovﬁs.% 10'00 =7X.



No‘ﬁ&h‘m: ﬂ'p \/"gﬁx))"l’e\ﬂm are vv\cuj W%dFWVUfH

what we have s »flox lbce wvtbé ol ’()'O();

( o v /
'FOO:‘a %Cij = D :Dﬂcab%x—qe(x)_

“F@ notodion a%:f,(g veﬁ %@al in later vmeddh courses

WhQJ‘L \{m anre Méj Wrﬂ\ W\,«L(ﬁp(i v’ah\ﬂ—b@u&,

Komoadi @% B st Q/ﬁﬁd’\‘m, /ﬂnm@@\/\’e\ﬂc (P w%

of iterprehay e gnwao(; Ayt and At hat allows
Jow H  smehmies 3& avey ¥en (A mmipuwzj % Qe
a r(iauh‘m Cgeef'wd& 106 | “D{g{;eerm’hﬂ),s‘))

) Bvaluating o  duivabve of o given point

OES vuylrum \13; [otuzj G nwmberzézi,j WQC Ao = 2
(becawue -FCX)>X2> —than —?(5)-— 6 e a dgor mzcuwj
However i we'rt w:\j"reka/ notahon Y _ 2y

X
A wﬂj wt wewld lobﬁ in X3 b b:j bwrh@
ay \ = .

Ax Ny

£ xa o Coaleulate
yex

™
g ar # \/' X1+[



Gl ubrom:
A+ h Z-

_QL( : L @W+ — 271
ol % X “ |

_ Dim HTth) = 205444 W)
h—2O 5(5 + 4h) b

-

) h—o h
x=2 2 4 W 2
_ M Al E
e h a

= ﬁl‘m "8% ’Q/KL )
7O s Gty
_ L. =5=2h we con plug b —
>0 5 (5+4h th?*) s o rokieiad fouchon
witl nomzero othon)
=
95

]\{/,X‘tl v ' eur Stwd fﬁﬁ Ao rivative rules s*o“f‘e%it

We can  essenctt : mits belbund — awne
oa =R STy

/Defi\/@ﬁVi F«JJLA !

/F OO
?& - )::i g/‘c;) ace  differenhiakl ok x e e
( Q.

(1) ) £ )" = { o100
() (£ = ¢ 00,




" Exampl . Compebe A0 F {oo=4C 2% (.
g“ LWhM; uﬁb"\fee Fawur \w\h aund M\/OLBVQ S’LLM/M

PSR )

and cmshvct —ITe
(4 x*-2x+1) = () - 200+ (1
= 4(3x*)-2 + o
= L x- 2.




