Qm‘td: Reviews on Exronevr(:al Fuction and Losaﬂﬁnw\ic Functions :

. (6=a1 with as>o -
a>1
y=a
Note : «a.-.a" s we"-deﬁned when a>o c?
Think : If a=-l, when x=-‘i' . La=ax=~r’T ! ©.1) a=1

g f g I
Pererhm: 1) a>l Vas=l  3) o<a<!
1) a* 1= postbve j?ov any a>o and ang veal number .
2) 52 a>l, lm a*- o

[>a>0, lim a*-o0
A~y+too




. %=[ojax with  a>! or o<acl Y

Note % = [ojax is well-defined

when a>! or o<aci !

'Pw‘;ewhe_s= Smrl'\ o’jz 8=‘-:3ax —for

1) Ba elefv\\-l:ion, r]e 8;1,&‘ , ~then l°jag="c D a>t 2) O<ac<l

\
4>o imlerev\dew(: %3 dq>ew:lewb

vaviable Vvaviable

‘6=l°3a.’¢ = XS0



2) The jm-rks :sf (a=a" and adcﬁax ave sémme-hac alovs 9=

K SMﬁiCﬁS to show “rf lies on -the 3\"4?1'\
of :a:ax, ~then lies on the 3ra‘>l'\ o‘g 8:[03“1

ond vice versa.
‘BWE t fb"ov.)s f‘mm “the dﬁvﬁﬁon di\’ecﬂé :

= QA = lo\j4 =

Note : \’eflecl'iﬁ (azl":l alov\j (azx s %=1,

which s NoT a fw\cbon
H Svgjest w\r\n [oﬁax s Not de"ﬁmd lj? as=\.

Then sthaztion when a>

(How about o<a<l ?)



Dﬁarewﬁa‘tion cf Exronev\'l'"la.l Ranctions :
Recall :
% ei = ei

[ -Farhcu\lar . we write  lnx instead of l°3e."- . which s called natuval lojawﬂnm.
Ex: P'FFIU chain vule to show -Huat % & - ™

3
N < Ina’ cdnad>
Now , we wvite a’=e =e .

lnhe)
So ad;a"=ad; e(lna)x=dv\a)e<max = alna.

Note : ge a>l, a‘i—t_a’(= g lna >0 fov- all «, so «.a=o~1L s stﬁc-tlg 'w\cveasivﬁ.

(\-f b<a<| |, &d;a"= a*lna <o r al =, so ¢a=a" is sbfic-tlg decveasiv\j .



|m]>hc.‘r(: biﬂerewha'hovx

e.q. x‘+ua‘ =2 —<
Locus c]Q C s a crde centered ot (0,0) with vadis 2 .
Check: (1,1 is a 'Fb'w\'t (alnj on the arcle.

We wart o fmd Hre ealua'bion 0}?
“the 'tanjen't [ine 2
(2. need +o know -the S,DPQ cf 2.9

Nc‘l‘e : ’I.:-Ha;zl is NOT a Function .
Quiestion : How o -fwd %3— 2 (and ,acth”«a ,1s deﬁned?)



Question : How o -fnd %3— 2 (and, th"? ,is dEfV\ed?)
Pswer : Yes |, rbvjl«\ha sFeakmS p

T M/J%=3(x)
a,n

L

The swmall segment c)e C Covvl'a“mivﬁ (t,1) can be Yejarded as -the jrarl/\
of Sowme j?\md;«on ca=aeo Cln -fac-t ) amlz-x‘ n this case.)



How ‘o fnql 2 ])o Tt as (ASu\a’ 2

eﬁ. 7(_>+ (az =2
Chfferev\'ha:('e both sides with resFec-E to .
D+ g—( (a’ =0
2%+ 28 3—;31 =0 (Aﬂﬂ.aiv\a chain rule )
% X

4

c %=-| when Gig) = (1)

We denste t b -1

W
‘a dx (7-.8):0,\)



Remark :
%_,_9- is elefneel at a ’Fo‘wr(‘, cf a cuvve onln Tg a small ave Cov\'ﬁaivﬁvﬁ “the -Foln-(: can be

V'%avreled as the jrqu« cf Some. 'ﬁw\c‘(ﬁon trjtx),

‘. %{% s NoT deﬁv\ed when (x.g)=(l,o) or (-1,0) .

(L.o)

N

No matter how small the are is.
tt cawmst be vealized as amr)n o‘f Some. -fwct:on g=3¢¢
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e.ﬁ. ’X.-!-n-?r:ua:O — t— 5] :v3—|—y3—3acy:0

151
20430 g o3 3 -0
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ga_z_ﬁ;i A=Cl Lol

ta—x "2 15 ‘1 -05 o o5 1 15 2

05
l'f we. wart +to fiv\el the SloFe iy

of “the '(:anje.n'(: line at B .




‘Fw&inj %=1 vte T .
(33—38-“-0

C&NDT eaga +o sole ?

FACT : The dbove e:‘ua{-:-on has Hwee vyooks , tuwo voots ooy are 'Fosi—t'«ve (A <cty)
one yoot s hesadﬂve .
A=C,o) ond vhat we need 18 S&|

(-1.3) =Q1, o)



P)‘Frlica'&ions :

e.q Dﬁwﬁaﬂov\ of Lojawi-tb\mic Function
Let a=lnvt. , x>0 . Then e‘é='x_,
diﬁerewha-(-e both sides with resFecE ‘o = . e_lé g& = |

[V\'L
na

Ex : 'Ba m:ov“hvxj 103‘,;1 = , show that %'ﬁqﬁc =;((v\j: )



e.ﬁ. Let ra= Mkl , x40 . Bind %i— i

L\)e can vewvrte 3={I“x ‘f xze
lv\(_u_) f X <O

For =0, we have vab Shown that S{ﬁ=4‘

> &



y = fntt \‘\
— _— ‘6':_1"_
AN / R ~—
\ / T i

Note: K is whg J&de s lnixl+c .

§

Putting dosolute. siagn here .
| 9 (@)







2 -2

(6 S

lin 83 = In _X—M’;L 7;—2"

3‘“!8 = G- +2n2) - lnx-4)

3dy _ | 2 {

Ea& A 2 Y ( A—FF% 'ivwFlici‘t d{ﬁzerm\"\arhon)
dy _ { 2 Ly |sg —0G-2) (L 2 (
F -2+ ~a)" % x;‘:;z %7 * %3 " %&)



AFFlica'b’(on of bﬁemﬁwom:

e Bactevia in closed envivonment  with wnutvition
What ha-ﬂny\s :
+ Number o-f bactevia Incveases as rFlewha of nabdtion  at the beﬁ'mn'mjA
- Nuwmber D)Q bactevia decreases as nsbition s wo longer sufficient. o
Swppert a |a.r3e_ nuber of bactevia .
Su.rrcse the wumber cjl bactecia £ hows after the start of the expeviment
is modeled ‘ma +he fmcam

N&(’.)=%‘.-‘J.fs CHromsand ) . t20.

(©) Nu\mker c‘f bacteria at +the bej\vmivj
=N(o) = s/e ~ .84 (thousand)
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_ —lot+§
- £t

Nt)>o « -lok+E5>0 < +<05
Nr<o &« -lok+5<0 «» +>05
st devivative check = N&) afloins max. whew +t= 0.5
Max. number oja bactevia = No5) = (o/e"S o 233 Ghousand)



® lum -k | [ot+S§

= bl —

-+ ‘o4 & €7
=0




£+l
® N . 210" Clotes)
2E+0
e
_lot-us
" SExl
<

1/
N#try>o « 10t-15 >0 & +>15

v
N&b) <o & l0+-15 <o & +t<I5

g ‘Felv\'(: o 1wflece.ov\ = (1.5 ,NUS)) & (1.5, [.64)

J




On the otier hand, N@® attaings min  when += 1.5

NGs) = -1o/e"® =233

i2. Number cf bacteria decreases wost varricllqg at +=15 and
dm:ﬁ vate at +4=15 s 233 “thowsand / hour.



