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Read the Syllabus!
Test 1 is available online at CourseWare.
Practice Test 1 is also available and counts as an online quiz.
Homework 1 is posted on the course homepage and due next Wednesday.
EMCFO01 is due tomorrow morning at 9am. A help video was posted.
EMCF02 is due on Saturday morning at 9am.
Your first written quiz will be given in lab/workshop on Friday.
Online Quiz 1 is Available on CourseWare.
Poppers start week 3. Get your packet at the UC Book Store.
Access Codes are required to continue to access the online text,
EMCEF, quizzes, etc... See the deadline on the course homepage.

ﬁ CourseWare = http://www.casa.uh.edu
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Read the Syllabus

Use the Discussion Board on CourseWare to get and give help.

Lecture notes/videos, additional help material, course announcements, homework and EMCFs will be posted 1n
the calendar below. Note: Practice Tests count the same as online quizzes.
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We started discussing inverse functions on Monday. The notes are
posted. In addition, I posted a video that might help with EMCFO1.

Today.... More Inverse Functions and Logarithms

Make sure you read sections 7.2 and 7.3.



"Review"  What were you taught about Logarithms in
hlghSChOOl algebra? (base 10 answers...)

log,, (1) = O

log,, (10)= |

—_— ..

]
log,, (E] lﬂgm (x):y iff W= 0

log,, (100)= <

log,, (10""’) = X



"Review"  Properties: If A and B are positive real
numbers, and r is a real number, then

@ log,, (AB O& (A + IO% (™)

logm(gj /@310 (AY - ngm(@

logm(A"): ¢~ (oam(@\

oo 5] = = log , (8



Properties: If A and B are positive real

ReVle?V numbers, 7 is a real number, and # is a positive
For arbitrary ly__ges... real number which IS NOT 1, then
log,(1)= )
log, (HI) = Y

@ log, (4B) = IO%V‘ /ﬁ\ i J%“(% Also. for x >0

log,(x)=y
log{ ]: 09 (Al -log (W\ 4

x=n"




"Review"

Change of base:

a.b,c>0 and a,c =1

|03m (x) = (03’“ ™)
\037,('0)




The Truth!

The defining property of logarithmic functions:

——————

@ Ifn>0withn+#1and 4,8 > 0 then
log, (4B)=log,(A4)+log,(B)

All other properties follow from this property.



So... We say that a real valued function L
defined on the positive real numbers is a
logarithmic function if and only if
L is not the zero function and

L(AB)=L (4)+L (B)

(all other properties follow from this one)

Question: Does L '(x) exist for x> 0? If so,
what is L'(x) ?

Lot %, 9 >0 Thew
L(XD\: L[M ¥ L(?)

L L) = 4 [La + L]
LI (}493 % —_ @ + Ll (}93

S/V‘LS+ kal:;%

/ Yy ox = L/(/) e

e o

= L =



In fact, we could prove...

It L 1s a logarithmic function then L

1s difterentiable and there 1s a constant

(' so that As a result, all
| logarithmic functions
N L*(I)=C-i are@ble. Why?
— X

The constant depends upon the
base of the logarithm.
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Questions: L (L
. dx =
1. Is there a function whose derivative 1s — ? v,

L (x) =
7 ,

2. Is this a logarithmic function?

s — >

3.Is there any other logarithmic function

with this derivative?
N0
—
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e 1
Question : How can we show that L(x) = j ;dr
1

is a logarithmic function? Nete: L.(N

Y N T

Answer : We need to show L(A4B) = L{A4)+ L(B)
for 4,8 > 0. Spse B>0 oA x>0 -

%L(AXF Ly a= o o= L

S @] o+ L

\
[(ppy = L@y yL(0) + C.

Subs  ®w=1, =1

0-:-0-\'04’6
= C=27

. _ L\ + L(x.
. LAy #



We refer to this special logarithmic - 1
function as the natural logarithm, and In (x ) = J.; df, x>0
we denote it as In(x). (I 3
In(x) satisfies the logarithmic iln ( x) - L
properties and... — & X
\ d
MQ aln u(x)) = U
\q(’M>J l/\49 UL[%S
) n (u m -
\lr\ (L«\ W7 0 1
y —du = v C
y Jn () +
4 L (=1 , w<o
— \Y\<\ UN l B = N u_{/ 0
-
&U\‘ Uy v
- % /)(}\/ , us 4
L %
A W
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Example: Solve the equation ]n((3.r +3)(x+ 5)) =2In(x+5)

/m(/éx+eA(X+é\S::(w @**€f>

1/___'__’_,_,_,____,_,,«3 Lm_l

: f(gx+33<ﬁ+gx_;g<+§jL

b
heft s XL
Bt ge-g o5 At allawd
'///’ ‘A t{,’\/\L f)flg‘;nG\Q Q_ﬁ"m«'}[‘/%
b /C l,q (O) d ne .

|
g Lx ¢d = X+ 5

2y = 2 > x=b
In((3x+3)(x+5))=2In(x+5)

kst =1 7
o(ee) =20
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Examples: Ji:hl(x34_1):

ax
A\ (nla) = L Wi
I ! dx= 1
2x+ 3 [

( o=l c

dx

[
- 2
3xT+5

—

—

- A,

r oy = 2;
Y H *
L oy

@) SRS

= LW (losl)nc

iit‘ A ox

'EX?*S

Lo (st +C

t ln Q’éxz*g Ny

R +S 7O .

——

< I~ce
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Example:  Give the y-intercept of the tangent line to the graph
of f(x)= ]11(3:1:2 = 2) atx=1.

L« Gd{ U(\r\(, ‘\'m\/\w )\“\Q/*
Pont (\)g(\\ﬁ = (k)o)

gl(bdoQ/:» v@l(ﬁ = (O
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Can we graph y =In(x)?

& o)
Domain: & X ¥ A9
/(& g ( 2

NG
P
Behavior near o : 1'er\ In [‘)4\ = DO /
K> bo g = Jn (¢
Behavior near 0: [i M \y\ &) = - o
x=>0" /O)oﬁ
Range:
2 (oo, 2D |

-
Slope and Concavity: ;é( Jf\ &3 -y >0

* |al) ‘ncressinf

x-intercept: .

— 2 |

/[ 0= Tn =0
) = O N

\V\ d\ C/S),\dm/@ M/\)/) )

(V00
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The Graph...

¥ =X
21— ,"'r y = |r‘|(.1')
ff
/ ¥ | L
/ 1 2 3 4 5 «x
f;
s -1
-2
-3 Note: In(x) is an | qwﬁW function.

We will study the inverse of this function in a few days.
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What is the "base" of In(x)?

In(x)= loge(x)

€ =2.718281828459045235360287471352662

497775724709369995957496696762772407. . ..

(irrational)

http://www.math.uh.edu/~ymorgan/Math 1432
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