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T fx)#0 E?J: » B £ is diff. at £(x).
Question:(f")'(f(x))=?

Answer: " f(fx)=x .. ') TE=1=C")E)=1/(x)
Rmk:

@ Let f(a)=b, then ()'(b)=1/f'(a).

@ () (=R o).l i

Thm:Let f:I=R be one-to-one and diff..

[f a€I such that f'(a)#0 , and Let f(a)=b, then " is diff. at b and (f)'b=1/f'(a).
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Note:Let y=f(x) be one-to-one and diff.If we let x=f"(y).Then
dx/dy=1/(dy/dx).

eg. f(x)=x-cosxon [- 7, 7 ].

Show that

(@ f is one-to-one.

@ Find ()’

@ Find (f)'(-1)

pf:
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®
1 L:Let x1,x2€[- 7, 7 ] s.t. x1-cosx 1=x2=cosx2:"*

=X 1 =Xx2

-r  -7n/2 T

=+ 2:
" f(x)=1+sinx>0 for x # 7 /2.
{/‘ on [—ﬂ,—ﬂ)
f 27
7 on (—%, 7]
" fiscont. at - 7 /2.
{/‘ on[—7,—=]
f 2
7 on [—%, 7]
=>f  onl[-7,7].

=1 1S one-to-one.
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@ F|*|Let f(a)=b, then (f")'(b)=1/f(a)
EHYY)=1/fx)=1/(1+sinx), where y=f(x) and y #f{(- 7 /2)= - 7 /2.
®

VO)=-1 i o (F)D=1/(1+sin0)=1

Ex:P340(31.32.33.34.42.46.49.52.53)
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§ 7.2 The logarithm Function, part 1.

Def:The function L(x) Jj%dt , for x>0 1s called the natural logarithm function.
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Fundamental thm. of integral calculus Fl" | A A B 75 i & ff
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‘1
L:(0,00) >R by L(x)= L ;dt o

Prop:

D L(1)=0 and L{: Oooizn((l(,)'io))

Q: B {1 it (1,00) IV fifi A5 0 2
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@ .7 1/xis diff on (0,%0).

.. By 1" fundamental thm. of integral calculus L'(x)=1/x on (0,°).
@ .7 1/x>0 on (0,0).

o L'x)>0 on (0,00).

=] 18 increasing on (0,o°).=L 1s one-to-one on (0,°°).

By the way~"{19% Y17 » T HATfIFIfH
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@ . L"(x)=-1/x"2<0 on (0,°0).
.. The graph of y=L(x) 1s concave down.

® We will prove just later im(x—=0)L(x)=- c© and lim(x— o0)f(x)= o°.
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®

y=L(x)

f(x)<0, as x<1 ~ f(1)=0 ~ f(x)>0, as x>1 ~ f'x)>0 ~ {"(x)<0
Thm:

(D Let x and y €R", then L(xy)=LC)+L(y).

@ Let x€ R’, then L(x p/q)=p/qL(x), V p/qEQ

(® The range of L is (-00,00)

Le. Im(x—>0)L(X)=- c° and lim(x— 20)f(x)= oo,

pf:
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@ Fixed y.
"0 L'(x)=1/x. 8% 1st Fundamental thm. of integral calculus
Lo d/dx Lixy)=L'(xy)-y=y/xy=1/x. 7@jria:

=>L(xy)=L(x)+cy, for some c;ER. (Note c=c(y)) ~ © | AT 55
QPN E cy 2 A fR il - I RIFEfe 1 -

(7 x=1) L(y)=0+ &= ¢s =Lxy)=LO)+Ly).
@ FERLRIRE P 55 BFA{T: LS
" d/dxL&x p/g)=1/x p/q)-p/gxp/g-1)= p/q-1/x=d/dx(p/qL(x).
. 3 ceR s.t. L&xp/q)= p/gL(x)+c.
" L(D)=p/qL(1)+c.
. ¢c=0.
=L(x"p/a)=p/aL(x)
®
T L@)=[Td>0
. L(2H=by®@ nL(2)—> <0, as n—>20.= lim(x— o ){(x)= o
L(2"=by® -nL(2)—-c0, as n—=>0c°. = lim(x—=>0)f(x)= -
" Liscont. on [27,27].
". By Intermediate value thm.Fl‘ HI[-nL(2),nL(2)]crange L.

n—oo= Range of L =(-00,00)



125 7.2 The logarithm Function, part IGAE7FED)
The logarithm Function, part I (Conti.)GE. 3557 H0)

Rmk:
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. Range of L=(-00,00) .. 3 ]~ st LUFE=1 >

S EEEPIVEL- (. L is one-to-one) ©
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A:logxX °

QI ek B2

Ailnx=1 °
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Def:li&i IR E B e 0 @B exponent > J] L #iF>FrnY logx 159 Inx e
T T I

(ie. Inx= etV x50)

("." Ine=1>0 and In.”" .". e>1)



