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Definition

f-(X)-f-(p)
f-
'
(X)= lim- for some f :(a,b)→IR and pEla,b)

x-sp x-p

A function is differentiable at p if f
' LD) exists

Theorem
If f is differentiable → f is continuous
↳ Show that lxithpfcx)

- FLP)

Theorem
If flex) is differentiable at p → FUCX) where

µ×,={HITECH
-
- HP' IET }
y

f-(x)= fcp) t (x-p) ofYp) t (X-p) U(X)

theorem

f, g :[a,b) → IR and f and g are differentiable at p

⇒ (ftg)Yp) = f'(p) t g
- CP)

⇒ (fo g)
"

Cp) = f' Cp) gcp) t f-Cp) g
'Cp)

fl g - fg
'

⇒ If gcp)# O (ffg)
'

(p) = -
g2

⇒ gffcp))
'

= g' (fcp)) f- 'CD) Cham rule

to prove , use prev theorem



Definitions

Local Maximum

3- 8>0 set . TX E (Gb] n Bg Cp) FCXJE fcp)

Local Mth

3850 St. FXE Carb] nBg CP) fcx) > Fcp)

Lemma

f:[a>b)→ IR tf p is a local Max , PECA,b) , and f4D) exists
⇒ flap) = O 9

to ignore 70 Ignore#
local maxima
at boundary

Rome's Theorem
-

g
f:[a,b) → IR is continuous , f-4×3exists for all X C- (a,b) , fca)- fcb)

of ⇒ Fc Eca ,b) S.t. f
' ( c) = O q¥°

b

j Use prev lemma for min , max Cass]
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Generalized MVT

§ fig :[a>b) → IR are continuous , differentiable on Caio)

I ⇒ 7- C E (a ,b) Sit. [flip) - fca)) g'CC) = [gcb) -gca)] f-
'CC)

E -

F% -

I g.
' CC)
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Fcb)- fca>= (b-a) f-
' ( C)


