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# f(a)=f(b)=0 ° y=1()
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1°If f(x) isconstanton [a,b], then done. P X

2° Suppose f(x) is not constant on [a,b]. a b
W.L.O.G., may assume that f(x)>0 forsome xe(a,b).

3° " f(x) iscontinuous on [a,b]

. dcela,b] suchthat f(c)> f(x) forall xel[a,b]
" f(xX)>0 forsome xe(a,b)
S f(€)>0
= ce(a,b) and f'(c) exists
4° Finally, since f(c) isthe maximum and f’(C) exists,
we have f'(c)=0 [Q.E.D.]

2. HfEEM
FOf(x) B—MEfE [ab] BEBEHAE (ab) LrIHAVERE

HIFTE ce(ab) 15

Gl

Let g(x)=f(x)-L(x), y=f(x

@g(a)=g(b)=0
hen < (@ g(x) is continuous on [a, b] !
@3 g(x) is differentiable on (a, b) ' X

where L(x) = f(a) +L;(b)(x—a) ,
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So, by Rolle’s theorem,
dce(a,b) suchthat g'(c)=0

= f'(c)-L'(c)=0

BN f’(c)zL’(c)zw [Q.E.D.]

BIE 1.

Let f(x)=x"—-2x*-8, show that there exists ¢ e[-2,2] such that f'(c)=0.

BIRE 2. R 1-1)

Suppose that f(X) is differentaible on (2,6) and continuous on [2,6]. Given that 1< f'(x) <3 for
all x in (2,6), show that 4< f(6)— f(2) <12.
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PIRE 3. (RZEEIfH 1-2)
Show that
(1) [sinx—siny|<|x—y| forany X,yeR

(2) [sinX<|x| forany xeR

BIE 4. (FEEH 1-3)
Let P(x)=a,x"+a, X" +---+aX+a, be a nonconstant polynomial. Show that between any two
consecutive roots of the equation P’(X) =0 there is at most one root of the equation P(x)=0.
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BIRE 5. (KHEHRH] 1-4)
Prove that if f(X) is differentiable on an interval /and f’(x) <1 for all x €|, then there is at most
one cel suchthat f(c)=c.

BIRE 6. (FiEEHIfH] 1-5) (Cauchy’s mean-value theorem)
Suppose that f(x) and g(x) both satisfy the hypothesis of the mean-value theorem. Prove that if
g'(x) =0 far all xe(a,b), then there exists at least one number ¢ €(a,b) such that

f(b)-f(a) f'(c)

g(b)-9(@ g'(c)
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