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% s\jtan [sin2 <3x2 - xi7 + x)]
sec? [sin2 (3x2 - Xi7 + x)] - 2sin (3x2 - Xi7 + x) - oS (3x2 - Xi7 + x) - (6x + x_78 +1)
Si/tan [sin2 (3X2 - xl7 + x)]

Chapter4 § 4.1 The Mean-value theorem

Def:We say that f is diff. on [a,b], if f 1s diff. on (a,b),

and lim(h—a")[f(x+h)-f(x)]/h exists and lim(h—b)[{(x+h)-f(x)]/h exists.
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ThmA:Let f be diff. at xo.
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f(x) > f(x0),if x € (xg,%0 + &)
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f(x) < f(x0),if x € (x0,%0 + &)
f(x) > f(x0),if x € (xg = 8, %9)°
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pf:

(D by the way lim(x—>c)f(x)=L, if V & >0, 6 >0, s.t V x in O<Ix-cl< & , If(x)-LI< € .

" lim(h—0)[{(xo+h)-{(x0)]/h=f"(x0)>0

€ =f'(x0), 3 6 >0, s.t. ¥ h in O<lhl< &, I[f(xo+h)-f(x0)]/h-f'(x0)I< f'(X0)

=-f'(Xo)<[f(Xo+h)-f(x0) ]/h-f' (x0)<f'(X0)
=0<[{(xo+h)-f(X0) ]/h<2f'(x0)
If he(0, 6 ), then f(xot+h)-f(x0)>0= f(xo+h)>f(x0).

If hE(- & ,0), then f(xoth)-f(x))<0=> fxoth)<f(xo).
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Thm:(Rolle's theorem)

Let f:[a,b] =R be a function.

If f 1s cont. on [a,b] and diff. on (a,b) and f(a)=f(b)(=0),

then 3 c€(a,b), s.t. {'(c)=0.

[ ‘?ﬁ - Rolle's theorem
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pf:
If f(x)=0 on [a,b]. we have this theorem.

assume f(x)Z0, then 3 xo€[a,b], s.t. f(xo) # 0.say f(xo)>(<)0 A fifl L2
Q:fel B [y A By | 2 A:MW;F% f(x0)>0

" fis cont. on [a,b].
". By Extreme value Thm. 3 c€[a,b], s.t. f(c)=sup(inf)(x€[a,b]){(x).
=1(c)(>f(x0))>(<)0

=C €(a,b) ¢ ab BIBAEITVEY > ¢ 1EHT ab

=>fi1s diff. atc. [y
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assume £'(c) 70, say £'(€)>(<)0 By thmA » T 7 (22 ] - 57 -

By thm A, 3 xi€[a,b], s.t. f(x)>(<)f(c). =<7~ BIE= ) (1) » 1797 <
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Therefore '(c)=0
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