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eg. Show that 3x3-2x+5 has a root.
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" f(0)=5, {(-2)=-24+4-5<0 .". 0 1s between f(0) and f(-2).
" fiscont. on [-2,0] .".By Intermediate value thm. 3 xo €[-2,0] s.t f(X0)=0.

Therefore f has a root.

eg. Let f be cont. on [0,1] and 0<f(x)<1. Show that 3 c€[0,1] s.t. f(c)=c
pf: If f(0)=0 or f(1)=1, then it’ s done! & » AUk -

assume then £(0)>0 and f(1)<1. R f0)=0 or f(1)=1 g » b =
f(0)=0 DAL » A7) (00 5 f(1)=1 T84 » 557) f(1)<1

Let g(x)=f(x)-x Q8= FIPfE R & 2 Anfryi et e Fa
"." fand x are cont. on [0,1] .". g1scont. on [0,1] FHssfa P ET
" 2(0)=£(0)-0>0 and g(1)=f(1)-1<0 .". 01s between g(0) and g(1).

By Intermediate value thm. 3 c€[0,1] s.t. g(c)=0 Y

=g(c)=f(c)-c=0

=f(c)=c
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Chapter 3 Differentiation

§ 3.1 The derivative ﬁ%
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Let f be a function

Question:How to find the tangent line of graph

of the function y=f(x) at (x,f(x))?iﬁ ffi Fﬁj@ﬁ%@’iﬁk ST U R
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Def:{We say that f 1s differentiable at x, if im(h—0)[f(x+h)-f(x)]/h exists.
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[f the limit exists, it 1S called the derivative of f at X, and 1s denoted by f'(x).
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Def:We say that f 1s diff. on the set I, 1f 1t 1s diff. at every point of 1.

Rmk:f—f (f=derivative of f)

Q: f(Dom)=* f(Dom)— i ? A: f(Dom) > £ {1 e ? [ fﬁﬁ‘jﬁrﬁ S %U“&’}J AR
T T £ (Dom).

@ Dom(f") & FA',J'J‘? Dom(f)

@ f'(x)=the slope of tangent line of the graph of the function y=(x) at (x,(f(x).
eg. Show that f(x)=x"2 1s deff. on R and f'(x)=2x.

pf:Let x€R el R AR Ao LR AR
lim(h—0)[f(x+h)-f(x)]/h= lim(h—0) [(x+h)"2-x"2]/h

=lim(h—0) [x"2+2xh+h"2-x"2]/h= lim(h—0) (2xh+h"2)/h= lim(h—0)2x+h
= 2x+0=2x G P ET(2x—>2x,h—0)

So fis diff. on R and '(x)=2x. Q:F(x)=2x £ (/i ? A:E}ﬁy[ﬂ?‘:ﬁ& =W x

eg. Let f(x)=Ixl. Show that f 1s not diff at O.

Let fx)=x,1f x>0 - x,1f x<0
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lim(th—0")=(h-0)/h=1, lim(h—0)=(-h-0)/h=-1

1#-1 L imth—0)[£(h)-£(0)]/h does't exist=1 1s diff. at 0.

Note:
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eg. Find f'(1) given by f(x)=x"2,x<1 ~ 2x-1,x>1, and the tangent line---at
(LE(D)).

pf:
Qi [ e 2 A:f(l)%’[lﬁ"@«%il FAURILE T 0 T ] iﬁ%ﬁ%{u%ﬁm > BISTBHET -
lim(x—>0"){[2(1+h)-1]-1}/h= lim(x—=>0")2h/h= lim(x—0")2=2

lim(x—0)[(1+h)"2-1])/h= Iim(x—0)(2h+h"2)/h= lim(x—0)2+h=2+0=2

F()=2.()=1 SR [

V(y-DIx-1D)=2 Cly-1=2x-2=22%-y=1
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