EC119 Week 8

For a reol a‘:lzhmd mdc:{m § ond a€R, f(x)is

lim £(m) ((a) ( - £(ath) - {(a)
h30 (adW) - O

RISt TDuu\ OK:Q the lmik is +he derivakive of £(x)

ak x=o, ‘den £'(a).
We s 3 able on on VAl 1S OU{-FU‘CIMQHL
ok 4 ‘?o inthe wnrval., A

3 N / .0-.'. {,(x,)

/ 3 X

L(pux\ is dupferentiable ak x=a, then f{x)is continuous
AL =Oa.

Recap: () is conrinuous ak x=a it Uim £(x): fa).
Suppose £(x) is ditferenkiable ak x=a. Then,
Ui Flash)-£(a) exisys.

n
B}) the produck ruke, F"(q o
! n
Ui (£(a+h) = £(a)) = (EM (—(Mk)-r»(a)) (km W) =0
‘—~J‘F('x’) -0 h=>o0

x-’

[t x=0o+th g0 hzx-a. Than, h—0 and only \(, (x-a)->0,
which happens i¢ and only 1 x—>a \03 he swm “rule

hm ($() - (—(M):hw‘; (#ath) -£(a)) =
By the sum e, 0 L(«\
lim £(x)= Um (£(x)- L(G))"' Am -(:(0») =£(a)



- T Tttt - T V 1-

lim £(x)= lim (f(x) - L(a)H \m Ho») ={(a)

o

so by definiion, f(x) is continuous ok x=a
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Theorem. If f and g are real-valued functions that are differentiable at x = a, then
e f(x)+ g(x) is differentiable at x = a with derivative f'(a) + g'(a) (sum rule)

e f(x)g(x) is differentiable at x = a with derivative f'(a)g(a) + f(a)g'(a) (product rule)

. ;—% is differentiable at x = a with derivative —{—lﬂ(—g){a—;)(flﬂﬂ if g(a) # 0 (quotient rule)

Theorem (Chain Rule). If f : A — B is differentiable at x = a and g : B — C is differentiable at
x = f(a), then g o f is differentiable at x = a with (go f)'(a) = g'(f(a))f'(a).

Theorem (Leibniz' Theorem). If f and g are real-valued functions that are differentiable at x = a, then

if h(a) = f(a)g(a) .
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)21 (nCx) L £'(%) where f(x)= 6"
i 331 2-X
46 @i 2.£'(x) where F(x)sx™
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3.£'(x) whare £(x)= ln(162'+ | ) - %q
., £ () Where £(x)= 2*sinx



