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suppose f : [aib] → IR attains a

maximum at a C- Ca ,b) ad f is

differentiable at c. . Then f 'Cc7= o .
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Pf: Since ceca , b) there exists a sequence Ctn)

in [a ,b] with ccxn for all n and xn→ C-
.

Observe that since f fkn) for ally

fCc)_fCsOTh
c- Xn

for all n
.
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by the Lint order theorem .

A similar proof

using a sequence zn → c with Zn LC

for all u shows f '(c) 30 as well

and here f- 'Cato .
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What if f achieves a mat at a

and is diff at a? \
f'(a) so # f'G)tob



Cor ( Role's Lemma)

Suppose f is continuous or [ a ,b]
and differentiable on La, b) and

f- (a) = fcb) . Then there exists

CE (aib) such that f'(c) = .
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Pf: By the Extreme Value Theorem, the function achieves

a maximum and a marchman value somewhere
.

If one of these is achieved at ceca
,b)

then Fermat's theorem implies f'd- o . If

they are both achieved at the end points
then
,
since fla) = fcb), the

torch or is

constant and f- '(c)= O for all ceca,b) . D



Cor (Mean Value Theorem)
suppose f is continuous or [a,b] and

differentiable on Ca, b) . Then there

exists a CE Caio) suck that

f' G)=
fcb) - f- Caa)
-

b
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g Cx)
= f- Cx) - [fCa) Iff t f Cb) IIIa]

g (a) = flat- (f la) Eff t fCb) Ita]
= O

glb) = f Cb) - [f- 6) bats t fcb) bagg]
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CE la ,b) g
' (c)= O

g Cx)
= f- Cx) - [fla) f÷g t fcb) IIIa]

g' G) = f'G) - [ff÷ t ffb÷]



= f'Cx) - [ftp.fcaa#g4d=o
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Suppose f is continuous on La , by

and diff on Ca
,
b) and f 'd = o

for all x E Ca, b) .

Then f is constant
.
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Mem value theorem: fk) - fla) = o

for sane
a
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f : ta ,b)→ IR, cts
.

f- is diff (a. b)

f' (x)> o for all x C- Ca,b)
,
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f- Gd - FED
7¥

= f'E) > O

f- Ge) - Ha) so

fcxz) > fca)
-

f'H=g'Cx) on Ca,b]

(f -g)
'

64=0 on Ca, b)
f - g = c f- = g to


