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· Motivation
: What is the X such that 2" = 10 ?

· Let f(x) = 2"be an exponential function , then for f(x) = 2" = ro,

all we want is X = f"(10)
,
where f"is the inverse function to

an exponential function,

Def"
.

Let byo
, bF1 .

The logarithm function g(x) = togy(x) defined for X70,

is the inverse function of fix = bY
.

· That is
, Togy(x)=Y is the unique number y that by = x-

· When be
,
the natural logarithm fu(x) = toge(x).

· When b = 10 , we sometimes write log(x1 = togp(X).
Ex

. Ologz2 = 1 Since 2 = 2.

& log2 8 = 3 Since 23 = 8.

③ fre = toget = 1
,

since e = e.

& In le = togee' = 2
,

sime e = e2.
⑤ logio 1 = 0 since 100 =

1 .

⑧ fog10 0 . 01 = -2 Since 102 = 0
. 01

.

⑦ logz8 = =3 since (13 = 23 = 8 .

· When b > 1
,
if xy , then togy * -loggy.

Ex
.

Estimate Jogz60.
25 = 32460

, so 5 = log . 32 < log260 .

· 26 = 64760 , so topbo < 10g264 = 6.

· So 52 10g260 Lb and it's closer to 6
. (logc605 .9) .

· Algebraic rules for logarithms :

Let byo and by 1 .
Then :

· togyb = 1
, (b = b)

· 10gy1 = 0 .
(60 = 1)

.



Ihm Let boo and b11 Then for any x ,yo , any t
real :

O logy (xy) = togy(x) + loggly)
& fogp(y) = logy(X) - fogy (y) .

& Togp (x*) = Klogp(x).
# D Note elog(x) = X

,
elogly) = Y ,

then efogpx +figsly)
= efigy) .

etogg(y) = X . Y.

this implies togpixy) = fogy(x) + logy (y).

& Similar to 0.

⑤ Note blog(X) = X. The

blog(x) = (blogy(x1)k = xk

So tog ,
(x*) = Klogp(x). E

# & log =
(16) = fogz (24) = 410g2(2) = 4/1) = 4 .

&
z
(tog5(x4) + 1095(xY)

= glogs-(x4) glog5(x2) = x4 . x
=

= x6 .

- In(x)
= eink =*③ e

& &u(x3 - 1) - fu(X - 1 = (n)
*
x= ) = t (+ x +1

= (n(x +X + 1) .

· Change of boseifogarithm can be written using logarithm with other bases

# Let bik be positive but not 1. .

Then

logyx =
logkx

lognb
· A most frequently used form :

K = e : fogp(x)=
If : Let togyx = c

.

Then be =x
.
Take toge over each side :

logyb) = logix,

clogub = togux,
= bak as desireda

El



E Solve 24x+= 31 using In.

Sol ." Take In of both sides
:

In 124x*) = In (3)

(4x-1 fuz = tu31

4x=
Ex. Solve 4

**
-* = 0

usingIn
S Take In of both sides

t (4** ) =n
(x+ 1194 = fu(50) - fu(4 Y)

(H) &4 = fu (50) - xtn4

(2x+11f4 = fu50

2x = tu50- ful

X = 150 - (4)

Ex
.

Solve Cenixst3 = S

S
.

(tu(x+3))" = (e)
fu(x +3) =

· Exponentiate : etux+3)
= et

X+) = t ,

x = -E

↑

·

Graphofthe
inverse functiooa

F
16> 1) local1 logax



E Plotfoga 10 X) .

# fogn(8x1 = togi (8) + fogix) = 3+ fog(x)
M

logz(8X)
(Shift log(X) up by 3)

3-
· Zero

: tog 18 x1 = 0
, if

zlogy(8x) = 20,

o >
8x = 1

,
x= 5

Ex Plot tog,(x3) .

St. tog ,
(x3) = 3 log(*)
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