



































































































































The Logarithm Function

Def8.3.8 The inversefunction of E is called the

logarithm or the natural logarithm

Notation IntheTextbook logarithm is denoted by L

Other common notations are In or log
more common in Graduatetextbook

of researcharticles in mathematics

Note By definition
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Thm8.3.9 The logarithm 3 0 IR is a strictly increasing

function with domain XER 0 and 1 304 R

L x O ri

LIXY LIX Lly x 0 y o Viii

1 0 e 1 Ix

LEX'S FLEX XSO and rear X

Gift IX A FÉLIX too Xi

Pf All are easy from the definition propertiesofEx Ex

Note that in property X LX rlex actually works

for irrational number α 11 9 24 1

Although we used it a lot α is not yet defined
in the Textbook for Q

Power Functions

Def8.3.10 If LER and 0 then

α def eαlnx E αLx e log

The function I fax 0 is called the

powerfunction with exponent α



Note If 2 rEQ then fax o

EAUX EGLIN ECL XI by property X

Xt
i Def8.3.10 is consistentwith previous definition for REQ

Thm8.3.11 If LEIR x yc 0,0 then

a 1 1

b 0

c xg

d G

Pf Easy EX

Thm8.3.12 If α β EIR Xt 0,0 then

a P XP

b XP XP XP

c

d If xp then XP fax 1

Pf Easy EX



Thm83.13 ForLEIR

1 is continuous and differentiable on 10,0 and

DX 2
2 1

Pf Chain rule α is differentiable hence continuous

and DX DCEXLIX E 24 1 DILLIN

E LUX α D LIX

2X I

TheFunction loga logarithm of to thebase a

Def8.3.14 Let 9 0 and att

loga x
but logx
ena loga for 0


