07/ o/l

Difpetid Egpelivn
b gk
Emf; %w:g WL‘ZQLW@WW

Og:- L T = T dr = }Q(T T) ,/‘L'l?C)
W 101) LurleC

ﬁ@uk) Pm "

A 7 ey Yo di o e aqglpe
?Lﬂ/ % @guwl T

| /;[)M %M 5‘” Flole

g ——7. Pheth) - 06 Pk - £fe)
e = = lin -

hzo6- A h70+

(= P(%)—‘-)L | it Aty ot x = O
dp =P'x) = & 6
2 iﬁ) s %= M) 1)
Ntz 111 wx) 25
e sl 48

Nwtm Lw




:@. % aw%x?xa

ante = Ol) 2%

Nt £ = o [0t ] 9 £= OLa)] bk mtiriciene

| W/&Lﬂ, alL:J(.o )’_Qbf’eum e —
d€ _ Hlee Dl o (M) iy o LA et
i ey T h = @MD {
PN = Pl +h L+ et
oK) -
flxe 7z~

N



ov/ioo
Offereetio Egpelions @
Qua-P : {3[&:) : Ou[%(xﬂ o XS X,
ﬁ “ N, ol o ore

ﬂ Plo) = O[{)(ﬂ]mx:}xo do:,em(mta

ZQ'Dp.aﬂ.z

D Do) = Po) B vol) PO

Gl - FR)]  cq Mdzanfeto+2

df Elaieen] - F (o]
=y Bl D) =
% =R S RS @[")J

| da o 0 J A
[ = h;o (R%X?&( )J L) "r ;Fq 2 a [8[36)]
J —
7 relies on i Dinite C;_E )Fae Pof{ N weéﬁm M&Lp) )@

j EQ_ j—n O{JS’ WﬂlS, LOU\ i}LC, rMexou“O( méu ?[\wc[ onS Mhsf !Q
Ff

e-9 Aitr,,m(:c 3C+2,)E[ —c:us[l Xf“z x(ZJCF[)

Protuct Puke

M= n@v ) f—f WV 4uy!




~J

-_? ‘{ ' [
\E v
= . UU/’ )
B - vL \/+u’v’ + WVl o+ oy /
+ 2u'v T hv
0 l/ 4—3r¢ e St«/ O g

(m-r) (-
+ (. " + uv”
nl
Whe “Cr =7

Feeck) = $ + hE'GD + o (k)
%c%h) Ni '(1) *‘A“lmgn
R ok he M.MW »/MWMW
tho Taglors Thonen o2k, 1k
E.=0O0") w ko0 =
| s s = 100 | it
A Toplor sais pondes o« denad_ apprsioskion & o flnehio.
Cokirt wilh o glbel appesinalin o Tonc Sesico

e esfepeld




pa/lo/(O

i Yookl Egpatins @
Fl) = L) « =) Floe) £

.+ e Pﬂ)(xo} + Er\

n |

Todhor sae o Pl ook T g o ¥, . Adetel umiid

%%Mﬁr[xc . MOC 5 A

Codig Lo,

WLOT | tonsilc an eipansion ofy L) bt oc =0
¥ o

]D(‘L) = 0(0 s _Cl‘, 2L * C(L D 2

{’\,{JC> & CL, e ZQLJC -
flc) =2a, + Bx2a 0 «...

C[C) : cto i 0) = 3)(2
iy Mo
o) = 26, PO ()

Pocty

3 - 6&0) “‘[I"xo)) 9 (xs) + C[I":‘Co)
/ o (X~ / ;
LME“ :Um&f S = Hixe) 8



P L' Hoplks Rk
Fﬁ;&mm&w/ W“’{\Q"—o /ﬂw’io
(;Lw\m{)[‘io)ﬁ{)[lo z O

Lp) - Flxd
i ) x - 9Cc
L - 369 =L T35
o, A0 ok, 669 3t) o s =
T



i2/ife

Chinbole T
0t £ 0 o) B S R

Taaéf){gf%a + fo-x,)F ) + )+

T b Ll {‘r) + O[/ﬁ~xo)"”j
( % il
LHU'[J«U J..‘?.I. F ) - KL;Q ZE‘)) M‘@ me Lﬂ\j zj{}zi

miaLmlava/r
S@mfﬂ\ Ar\/lnj%wlﬂu\wm,
Lo = b % i Lr\/%
e s i i P AN ) DX L (Lm
Avea voder Hogrngh from WA =4 ef,éx,\o

YA O H: eanx | = Ofst) '
er in O < O{AX Z)

X Fonel Q cen — e, 0O JC") WM‘(Z 'S (

Renge i iy | 5 Peder + O(MMU
:

Nk px=B2 w=22  Olad) = Ofpx)



FMTWA% Ega fﬁﬁ@m
F = | or -
= b 1 0 | c[eaz&g

= o
b4 :}\;oiJ 0 = Loy 2] $h + 0t
| — = [

Wk F) = | SR |00 2
S% ;i L fBdt = -P/f) ol vourses

3

# L N4t - I[gfrﬂg’@

ve G oo wam




MM
bﬁ@@.\g Potof) ankyed Sl bl
nf0 +in ©= | Ni5E” ; X = p4nf)

2/l
Egpadontd
bgend

X = b dP
BN | +oct X =t
' = %zé’a"g
@M%-ﬂﬁff i{‘f'u‘(.?' s oS :L;&AK ;()gf)(.‘;a,jkdl
D & ’ AC= ol . :"-'u;'('-\ a
Il 7 it [ ~3c” d~tohin, de st b,

J\|Zx %% dx :Jrf—HZx-.zcz Jr = [‘)/'éiz-&'«) Ax.
’»fﬁ-—(bﬁ-z)chx_ ﬁj,J[-ﬁe cw & A6 :f 26 e

UC"/-/;V\@ X = |44, O :J;%Zé _{.-21-'- O’B :: 1 o 46 +¢
AX. = 20 © (e
- ‘-fw\é‘m@ “L@ + C

(JC })J_/{T qu(x' ~#C
%5 Pt Peohdnl  (wv) = u'veuwy

Kuu/ ' = &{w)’ -u'vVdy = w —-}\UV A

e ~

=3 / =OE=
C.y | X e ULL A =€ g W = 6“(
O ]ﬁ j" dr=ht =l = -

= =
-— _)C § .
(3]

\YFL\ ¥ dc n
f

.

= | o [ fjh{ X)X J_J-:

= b N de = 2lx <~ +E&
. = A \{d{ dne L mm..tm‘t-w

®






wofio

otle fepecfo LMl T
B AT -y o )
bl l f’*“’*wx e
*&mﬂ[ﬁ%ﬁzf oy w%%
AJCJ i

Swu{j ) - @ Plx, wg o)




MR

xg

dxt = / + 346&3
Lz' i

Z\C x Y e
| %@”‘f = by + Zxe Aty e 3

(11

L a2f ___[é_f)
ey = dx (Y
| = 23@ 9 + ng e

¥ -

3

| & 3—oe
g}dx — z\lje “szﬂ e’\ﬂ

X{ZV)&CCP/\U‘J."‘V(L( EWLMM)M&L% %

}JL we adiak WLJ\ e w-mﬂem
h@;wﬂa‘mm %
| {1{ <, 4,
¥y L §§J o g

| Alfstice paeli PL: “? ;cﬂ jﬂzﬁx,

— Qe e D B
Sl 34’53)5# s sy ++§(§)§j ;

e ) & 3;{15 ) 3%t o(5x)




efe D fpenetd Epeele, &
= [% [x,4) + o[&’ﬁ)jSS + 0{5@

+ %’i (I/ﬂ) S + o(i&’,)
4
(¥ af = g%t(l’fﬂ) SC + 15 (0y) SY +o (51,3y)

(ahe foik o Sx7 O, Sy0
é\(l aF

A oo e
wd&(&vo%m(*m MMW@&W

"a
A# D Ax c'/)( + fﬂ
q MMZ) Lo
‘ H%ﬂ) = wp[ (), g/t)j
€=0 | .




-

\_2

£




[(3/[0/?0
. gl EW@
gﬂ’iu?fwx, y) Sy = ES by ax@a O(SI)J 34

| AR Ak X (%) u
%f/t 'sﬁt IS

| £

5£&%§M+%555*0(Sir&) L’L

A}U“éok ' I Cld A

i 1_%51 STl Paﬂw%&%

S a

_aE} k1 X i,a_fé_}
arl, = a:c,..larL Ay, 9 o i
Owlery o) QR ax ) AR A 3wt
SM% g@!r - ‘g’fk:\ﬁag)r 35]39) A & Corbone ik
% ‘ﬂaq.,gwuz
L“MW&L F(/D(/ o Z) -
YL vl Aﬂ&;g_., Z=z|(T7,
) —-—~E N o~ XL = 3({[6 %%)
e e T
0.9 .Jc\f_))z 3;_1,+251=,§ ¥

gafue%.rac o = ii; ‘WP’L”%

- 7 foncue itk e
%ﬁa}w JZ)%M %W%KMM

F\NJ 83[ J)\“W wr o A,,u,ﬂ \blis A

Yyt &Z ax }\,4 Szt §E),
& B 3o £
AxX Y Zyk tSxZz*

—
—






[(?/10/{0
) feeded Enlr ©
"L/V\ R Ve c(-i:j: L, <) o

SCT0

- ) Bl &
P b J f[ﬁ el [dy
Tr ), ety

ha)
oL Ab olc aF
% -thds +£] &l 4




-







Defe. ,P(a:g =upl) Ze f % = OO
ké?};g((w‘“;’e)t 5 on tuanple ey,
J=a il ,f/u\ jg‘;;_: A o b =ha g




oM
it G &

—7 3 Ao- .aavém Mﬁ«a@wmt:tq

) As A oo Loser clfforertid egealicy koo (rdy) 7 ishpedirt o
Tk 8= Ae™ & e pot goood wldn & P8

- G MA%%@ « banadec) codlin, (- gadoc=

> Docwle Egualin, 633’-33*0 , = Yy werse>(
Howey R T
Slegh wéf%_ (1 )Ejj.n\‘j (conpaund wleert [fomel)

o sy
%Wﬁﬂ n>do

)= L g, (143
— (fjo Qgt



N »
¢ J- , A o lI ) L] e Py
t
TN | . \ l
N ETALTW j g - A *_-_JJ"“A_ s = s " . B .u"- w
=d -
. )| - I
[ . -
'L ¥ 1 .
. AT T SN ‘v\_ b L (4 N
T o -
\ H . % r
. » a 3 l N i \ L) 4
i 2 » 1 T ia > s Lo ™ \-. “_ i r Y
-+ -
P =
J 4 — X _
* o Poaghie van, P oolbhe R o i o - LY
. |
L ' A . \
- ks J r -_‘Kr e Y ) P A NN i ! b
1, | : - - = 1 e
= 0 ] - N N s
= ' e e
7 - : - =
W\ A . .
- - i - - - - o » -
AR} v e AT ® \
2" 11 &
‘\ - : 2
N v i i b - |
- 2 e i . = I TR L e - — e P -
= N 3
K f .
3 L = 0 La RCERY i
I . I_‘, |
——— — - —_— —— — —_—— ] ~
. -
v - = —
' )
= Bk \ b .
. v
v




Sehuo sl

%q%;ﬁ% 617’7"\ 5 ZC(AOC

' = Zg)a,\oc“" Sy -3y =0
5(363) 3L\(j =0 > ZC(,\ESQ 33(]06 =

T
e jg%@é mw, Mﬁ e o g-A Mﬁ?m
&CJ mwﬁm L

uuﬂmdz-}7d£ -ut‘aak-* ““' ”kﬂao "'»&4,13
ek = ks -

CAL-: »
mw»&ujm Oponlm mHe LHS o
b s
) ko\C-f-kC tC( 7(_;1:0**&‘\

>;‘§TE‘+ g






2o/
L\fmupyx D%wugw®

(a(,g)) C +P[x 5) =
S poobls Eg! Elm
Q/wmﬂﬂmm& %W
S“I/(% ff"»g B \Jp{l)c)L
Lo Cjclg -3y 3,% - ij’ = 4

M bx +2x e (ztYY)
dy = T{H?@Tj -

F )T HEd)
Pjeg s = e gl <LE)
Euack Eguctin,

Qlx, ‘j)arc + Pl ‘j>

67 “’“@ ¢

s GM K5 st < fot

3&(3@) o{ﬁ# Paéx+6\ =
SWMMM %% g o

ChaaRle ”
o'lF ‘—@,O{DL-P 650(5 ) &‘C ,_P 9‘“5 ‘—‘-Q
NAL - pep ¢t 4., 2 8
duinc 5 &y T X Qy ~ &L



wnclid lomain D e Par_;%wmw o
Noke.

- — | <)
NA: ﬂ! ¢ t' A C/{L‘)‘?/&l Pr.if\ ]f
Cand ¢ /;L\'MJR -J’ - p-‘“ A Lo t, wowy J’ ‘-r;j‘ "’J M (& C/J:wun

Bty ehoed pethio Yo Jck san ke ahock s . pick fpomidiy o bbbl ety B
Lot
byla-x)F + (2x-39%) = 0

> (20 -3y de + 6\2{5— o) dy =0
P e 3 Q= Bale=)
7 —by T by
of | a8 |
&erh x -.B‘ijb L\E = 63 [‘lﬂ 'l) - -'61’3 +éﬂ£

1 2 — 4 ( Gvﬂ):é
Dz 3y +yfn) D @F; - bxy + g(y) H

q=0y +C ) 3
P:JC ’S)C\tj1+ ZB) < C



ﬂ/w/ (L

- -







26/{0{0
peitl Egyticer (D
y' = E&ll-y9 firarely iﬁf‘-—*—F(ﬂ/é)
MMM& = O whe ﬂf—{o’f‘é =0, Ajﬁa"éo%v{

2.6
J(‘ofw“w»@ 6_3&..[<g<[/

2o

. .
Ly T o e 220 B

O
BN




‘\J

e a—

W;M@Mwéo,

g% l;!t!ﬂg“lw@_ -t ot %Mwﬁ%
MME dwoMW e fla.€)=0

_l,/?JL Cu—eéé)
%ﬁ If: = («»LE é)

= Phe)r e lt) + OE)

~ o{t’v£63] A*“"“Z/“‘L"

In omapls f=E( “sz) : %ﬁ = {figj

Now y=+, €=2-2E € :z€0 50 ., ts0

£ ,,é,,,@aﬁo L2 £

Newr Q\":”‘/, é: LE :7&.:50@/&1;709 v £

il € gy (4 i) 2 €5 fr kbl JE) >
S"J Q;H!ﬂ;mam‘ \

Adrongs S
\m% i, e s &MWﬁﬁl

F%‘):D,Lw%jé o _.:’_/E/ 2
4.2 ?E%}efaa—w'f ':k‘c-”‘?ﬂ
MWWMWM& Al 2 0) or ~Ve.,
%_:i/t’; WM{LVJ"’U@) e =



?6/!'0/10
Delfectid Egpoton, @

Etonglt, ~ Clogorlmoglin ot -
s MaOH + HCl = 1.0+ IC]

o s
milb b FE % b 4 < |
Tkl aca, b=4,° =0 S

Y ﬂ’lwﬁaﬁ,m Aol oA é.\o].mﬁr)ﬂaaumoﬁnn&
Qe,w%a @Zﬁ)hw 2 w{b,t
D Jp, = 4] fer 5o
i [h, - S
g = Fla) i)
A= o+ elé) ~ PR)=0 MWW

C e - 1@(&%) v D)+ Edj}%

= ¥ _flfoﬁf
4 © Jsméé); i@ “ve.

=
e,






QA/{D /[(,
Difgertid Bl (O

MqOH + Hd —7HZO + N.C|
A C C

I;% ) i 0 5
= fab = AL - (b -¢) P(C)

g e

Ls o<
d&t‘;@b\j\a "‘ Debrnne o phose ) rjtllmz«o«m;éﬁm
WA
N2 47‘, { i q}oﬁ\ . Mf&, 7 ‘}C
2802 MU—%%A/A‘M - (,C.-_LMM po
m"’é} Qobe Iﬁ—‘dgj’ﬁ:ﬁiﬂ_ M
Cucine , o C= o= g e Wt
T e

Pwp‘.LLa Mﬂ& (a )E
= ;(5—5— (o.- &)ﬂa :

ﬂ o
o tceed dootl s, <







=~ T wobh i} A-2a+2] <1 2> [2-2[ <1

. & /<AL
= =Ph) = 2-1 ,285@:%42/1 :
> 2



L3

e




Relationship between logistic equation and logistic map

Logistic equation:
W_ .., (1-4)
dt ¥,

Approximate the left-hand side to give

Yn+1 — Yn . ry (1 o __)
At " Y
= Ynil = Yn + rAty, (1 - %;)

rAt

=({1+rM)ys ———

rAt O\ Yn
— At)y, |1 —
(L+rAt)y [1 (l—i—'rAt) Y]

Write

r At Un
1+7rAt) Y

A =14 rAlt, :}:n:(

Then
Int+1 = )\xﬂ(l . iCn),

which is the logistic map.
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