' l* e tur rithmic_Fun vchion

Defimtons:

1. The natural \oyi)r\nmk function is the function
defined by

< 1 3:;'; ,'9 Area= Inx
lnx= 3, ¢ | Vot
' X

where X>0

2. The werse function of +he notwral lo‘jo\l"\‘wm‘\c
funclion, nx=y, s €=y.

3. The notural \ij‘v\\r\m‘\c Lunction of some
nwmboer , &, can ako be defined as

\ |
lna= 135 S

X _
lim 9_"_!.:
. e is the mumber such that lne =w>0 W l'

where e =0 \n Yhe funchen aloove. &eoﬂ\ﬁm‘cq)b)
s means that of all passible exponential
funchons | 3=03‘, ond \osam%mfc funchions, y=lyg %,
the functons y=€f and  y=InX, eespectively, are
the ones whose tangnt hines at¥ (2,1 and

(1,0) , £afeed¥Y) have & slope of 1.




7‘3* The Natural L_Q_Sgl‘ﬂkm‘)c Funchon (Coﬂt)
Theorems;

1S Inx=y, then Y=e

2. Inx + Iny = In(x-y)

3, \mt—-\nj =In(3)

}. In () = one Inn

S, In(e)= )

b.e™ =X hen x>0

7. im \nx =00 é\ I Inx=-00
X-» 02 x-»0"

f—xamP\esi

1. S\N\p\\cj n+ In32

2+ In3A= 1n (2-32)= | bH

2. Swmphify In 80- InS
In80-nS = In (£2)=Inlb
(S-3%)

3. Evaluate o =\D
(539 _
e =10

\Wn (&)= 1n 10

5-3x=1Inl0
X= %5 (5-1n10)

4. Evalmate Inx=5 p
E Ay =5, then x=¢




T4 Derivatives of Loaar‘c%mic Funchions

Definitions:

1. Logarthmc Differentiotion is the colaulation
oe decivatives of com plex Luncvions \rwo\vinj |

produncts, %uo\-‘\en\-s ,or powers by using

logarithms +o first .S\MP\ifj the functions,

~®Take logarithms of beth sides of an eguation

« Ditferenhate \N\P\‘\c}Hj vt fesPec:} to x.
* Solve feswihing eguations w terms of y'.

Theovems:

i () =%

2. 52 (\nw) = "

2 §xde = Inlx} ¥ ¢

1.5 (log,X) = ane

-5 (60P)= aelnas £160)

Exgmp\es Y
I. Differentiate y= In (Xs‘H)
lex w= X+ and du = 3xddx

3-:\'\\& L, 2 342
dﬂz—“&-d\lx - ';377‘3)( —_— x‘+|

2. Differentiate u=In (sinx)
ley w=simt and  dw= CosXdx

= lnw
!
| —_ —— -

2. Steps I Legasithmic Differentiation (see example 5)

y=£(x), and use properties of loscwi%ms Yo SmPBEtj."‘ o



T4 Decivatives of Legarithmic FuncHons (eont.)

Examples (eont.)
d %t
3. Find i Ny ‘
aé;‘ \r\{x%2 = a"';E\n =7 I8 (x-2) ]

k. Find the aren of the region under the hyperbola xy=!
frorn Xzl 4o x=2.

1
A 2 L
A:S\\—)“('Ax._—. \nx]l ) \{ %
=\n2-lnl= [nd & 069 Y
| N
5, Differentiate y= X3 ~ X+
(3x+9.)5.

lny =T§’\!\X +&n (x*+1) =51n (3%t )
dody_3 /0y, N\ rax )\ 3
Y &—‘*4(")+ ] x"*l) 5(3x+1)

°Y 3. L X _ IS
Ax“ﬁ(‘*x+ X+ 3x+2

sﬁ-i’ﬂ(z_,,x _S

4x ‘)?:H 3xxd

2 This N\ag seem like a \0\\4‘3& -gw!\(;Hon' b\A‘\';‘: we
did noX wse logarithmic diflerentation e would
hoave Wad +o use bothh the Quotent Rule ond
Yhe Produck Rule fe&w\W\j n & horfendous
calon\aton .




Ex_,p onential Fonctionc

Gene(\a] -ponm o‘P an exlzone_r\ffal fonction:
£(x)=a"

where. o s a pos,‘vLive conStant

——

- n
X‘Y\) a VW }\"’che’ n U A POSI"‘“WG‘, m"‘ejen

N +imes

lw -n_ —L
when X=-n a = 4"

C‘o‘:] WLCV\ X:O

I“P X I‘S‘ o r 4"0 I mLC’ X= /“ L\é e é’/ ' +
arionag no r'/ «,L wher are "l\ e rs
anog Z>O Heﬂ P g P ?. 5:’1

e ot VT (V)

In jene/‘a’/;‘{: a 1‘5 a/\/ Posi"'p‘vc r\umbe/‘/wc oec‘pr‘na

o = i \Emap r r‘a‘Hor\a,
=X

—-I_aws 0‘1t Exf)onen”".s’.
P 20 and a#l ,Then L)z

domain B gad "anje 0, ). Tr );imgwtjm;n:évgﬁofw:ﬁO): w it
P ——
a7 © lab)= £b|
‘__-SOma lianits —
T a7l then  lim d=m  and [im =0
/ x> X>- 00

I+f O<O\" “H\Cn im =0 arwe

lim a'= o0
X o0

X5~



Ex/gonen"‘fa’ Functions (COanudc?)

Ex, Gr‘aﬂ» Q*Fyfl-x‘- ?7

ettt X
I
I

— . ~7) -
‘:xz, Sl”\f’nﬁ/' ynx.x(y 7: X'XZ: %:—\

R

"De‘{:;m‘"l‘\\tbh O‘r_ "I"ke numb@.ﬂ “cl

ln(x):f,x‘éa?tﬂ when x=e

as & l;ml"#—; e ;5, +ke humLu‘ _Suc.\'\ 'Hna')' “M d:, :]
hs0O

€% 27182819294 5904S,,. (i+s ircational)

\\EA\\as an ;n‘,‘&l‘éj"‘;‘n rofler in +h ']"
) g Proferty, in Fha

X . N . \
C&X—fa = e ex iS 145 own 00€mvm’-;vc’,,/
. . +zm
EX; Dl*H:eren"-m‘}‘e A *

~usin *H\c, C,Lam rule, we, led v= HMX ¢ have

B By - e
TL\CFC‘PO{{,”

/:6\/,80,..

. dv
v ev=¢" dx

SOme, Pf‘oo?ﬁﬁ}fe: o‘P’ “H\ci na"’wd O()OonCn-'w'q' ‘?wxo‘Hon?

\]meX:O lim €= 0o
X=>~p0 X>oo

SO/’*')'\@- X-axis 1S a L\or‘izo«r}-a\ as;n\é)%-}ﬁ e‘P \0(\()2&1‘



E X ,DOnen"Ha’ Fonctions
(continve oa)

Ex"

FlA(A 'H\c Coef‘\va‘{’we o‘P L(X)— 363)‘
'P(x) g_;, ézx-x) 3 2
_ £ (X):\“ezx L) (‘-x,e")S L
A 3(\%91\ of eﬁf'F(x) Zs\ope:-l
-

The in{‘c’i&ml of &%
} J\e"‘(ﬂx= éx ‘f“Cj

Ex., Evaleade Jxe*dyx

~We cobshtte u=x" Then du=3x cﬁx so ¥ dx= %dv...
Solotion: e dx=4letdu=%e"tc =Bk HC
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VeEniTioNs \/\l VZSE FuneTions

"A FUNd‘(;Tloﬂ( J; (S CALLED A ONE-To -oNe FONCTION JE (T NEVER TARES ON THE Sl
ALUE  TWICE. -

- FuNcTioN is oNE —To~ONE ) F AND oNY IF No HoRazonTM- LINE INTETZSECTS |TS GEAPY Mons
TN oNCE.

)~ ‘ . -
—Foe any ONE-To"ONE Funemoy i’ Wtk e & and Zangs B, Thees 15 A inferse Fanczion!
) ——
Witk Domaiw B avd Range A Tons i DERNED BY:

| U =x = M=y
—\r FGY= (o) = ot wen FIG) = Mt 4'0)

— Wt Does 1T Me:"‘;l N ez 0e LomPosingN 19 s4y Twat £ avo A ARE INVERsE Fiwchons o
EAK OThsr. -

Q[g{xﬂlx FoR ALL X AND 3”(0]“)&

-— \5(0*(\5 To FaND T {nvense Foncnod  OF A f’we»ro‘b,\,; FuncTon Q:
| Wayre = f'(KS
7. Socne Te EQuatioN FoZ. K inf TeRMS OF \/’ (m POSSIBLQ).
3. To crxeress {:—\ AS A FunNerioN ofF X, INTERCHINGE X AND V-
L esating  £gquation ig \/:’«:_‘(ﬂ

£ Y( $ A om;fc?—owr; CONTINUOS  Funlcmiod DEFINED O AN INTERV AL, THEN I8 INYerse
Funetion l’ \$ ALso LONTINuUCKS .«
-1
~ s 1\' 13 A ONE-TO-ONE DWFFEZENTIARLE FUNCTIoN WiTH INVERZ3E  Funtion] 6:& AND
«Q[ 3@)] F O, Ten Tie IWYsZse FUNTIaV 1S DIFFEZenNTABic AT & AWD

@)= Taa)]

~ Pl . \
— The GrAP} ©OF @ IS OB TANED BY REFLECTING TRE &H2APE oF L ABOUT TIE LINE \/‘—’X.

\niznse T Funerons | l ,
—- 5‘;,\"(5\(\ ;{3 = x by ‘%(ﬁ xs%— — (05 (C@Sx>: X pgr o=x €7(
Salsn’x) = x b -1 2x5]

Cos (wg")(‘):x bpe -14x £]

L\()@‘L‘;W\—Tnfgﬁ oF //\/Yazsa ﬂlqowaMﬁﬂzi@ Fowf:mo;\&

Tﬁ -t L Md | T
Ao lan )= 17 B (esc )= = T
d A o d _ |
O e

'd/d: (l’m”()ﬁ>: i+lxz -Z)—d: <Cﬁ‘}"’lx>: _.H-sz




' )
F e e Yhonens

\\ me THE INysZge FanNcnioN oF E(ﬂ = KB*Z

\[= K347 3
e oz K X>= \{"Z
X= \\1
Wreachonioe X Ano ‘B \’

TawceefoRe, ¢ (’\3 =3x-7

2‘ )‘: QAI\SB : ArE NVERSE l?ul\jLTtol\[S oF Al OTikez AND Q’Q) s GnNeN (zu\wv\p\!) EXPRESS
6)(3 N TEZMS  OF jx:, 4 i AND (:‘.
x=FC)=8at))
=F'k)= { [g(xﬂ' g‘(r\)
i()\\- -—-——L—
4 Flq0)]
% SaMPL)F\[ TRE EXPRESSoN éab(b\n )()

7t X, TEN b= X, Bin we can SEE FROM The DnGRAN TIAT:

k2

Wt X C-os(?m"x\ = (o5 \/ = T+

\

L ]/;\jD “‘H::[ DeVh ;j\/& oF Arcs nx -
X= S Arcsn()\) S MPLIFY Coj[[frc;q (7\)]
| = Ce?SLAmsA éxﬂ fkeesia (x> ///—) \I o x 5n \ X

heesa' ()= co3 [ hresin ()] _(_' ix tos] s ()] = cOs(\/):W
heesia' ()= T
‘%&O\— dv U= & du= 7x dx

X+

4 L. | |
%X%: 7 ? Am(‘aﬂ <%>PQ

. ; AN
%;éjp\ Ax = [ Awl”m (‘é; )‘*’C

5.

2




