NONUIMEAR. PHENOMBNA. (M Bloosy, 4

\i 0. - Iwrﬁobwcn—';{

e

/'Bm\daﬂcnb\ ?’")'AWS Chi L“*‘ﬁ{"\"j vonliesc - Cﬁ;{:}@ms
(INTERQATWICS /s
A Compax Wiy
V\J(koég s o wewlneac 5«6_'35.««7
Mo co ot Yo o Sl Ahb e ol b walh

eV

_— - -
=\ /D_j. Ci -
F = Wz%m@

Vil o Bihise %Maﬁz“:’ﬂmc{mdm M—Le
%4%601»\'\09 Fore béw%emwﬁpmﬁm
n il s a alebe  Wals Weae bt lhg—\ewsnmof
o Gl et b e, Sl ey "\‘k‘*‘ Accekeracr,

\Nh\u—z“k)“a"‘*“—o"c“‘dﬂ“% Mmtﬁ(‘{t&a‘&ﬂérm



Ne fually qeh to | s R
lul T = Tl s»)/ © = -2‘1 Me(@)

(2) 6 a dasical ?N»«é"v @J @ Uodiieaf systu.\ wlese sdod
ecasly S
\{l):; V\A'\( (*\') s %&ﬁo Ove feac wr{ﬁ ‘%ﬁ
swall auge! appoxiaada whicl, © <<t gt o
208 2D i
Tlew E‘jr- (2) fecrues ) ='§-@ s B
m‘“"’(“l 2liesl 427 Arrect %&»& o = ?@ =
= O = @J%(@f) Bt

B ulhah s A éqwaj See fle 37-;@%‘/,&&4&_

dgeuduo’-m 3 O&‘aﬂ:f{lmﬁg uréraczlagé (/é(auy@ /%w
G e ckal) er&mgysézw W“M%yaﬂeec(w

caw Souae Q—*Ao—%#cwp w"@?‘ém/l ?

Panauo A

BOGICAL _ SY STEM S

4 fsw\sm(e_ —P

. M Le,  atbe ¥
Ql‘ﬂwm*{{fc . :Cu_':j,y '6‘?#49 /m:é:é:
< Cla Co
Olﬂwauu_(os welle ?ciZq e Z;‘

. SHoclazhic Aipnecies,

[ﬂ How Do mNowvuresRITIES AlisT /N 2/020@79 S
| WHAT ACE THE PRocESsRs OF /MEaTSy

| WHAT o= e ARIABLES  SEFUL o BRSGeige et




GCause (952

\]1 ONVE STEQUIES MEDES. A
O SEA
_[ﬁ?‘t‘iﬁ‘m d«w Cuicrosepic dms Q

—

‘E)f:(%ali\@/\ ‘S CxPeL szﬂiafz Jjﬂitf_ e ;_) 3. -

() A —-’ZA} Veas} celly w 4&7#

G — A [ = T “nsucriag
J

Asughon. cells wove “ao”’/a,,/ ot Hle “bude acol
zﬂus gﬂlﬂj our 4\»%@— wwed? = SPACE (= 07 /MPQZTWF//

(e m(ﬂ Couside< ﬁ-,:qi\a_ﬂ s//e.dé /é-.‘é—f‘,
% Wllrr\ do  dhese "yoack o Wkay ©

@ b - bfle vk F&.quﬁ‘é. — “BleTy!

CO\A*ACSQI we 'S“OA LurllLt Je facﬁcé s

O —
Oo-——%OO—_;... ﬂ-f.l’

/o o O Y I
Tlsefoe, if we bae n patils M dotat foubly pode
<~
@wm._wq
Adgpin, fpe casle packik _,
Do) for wopadil L 0 BT ®R ow Ale
o wids . . Biaales. bl shan e lu g

—_—



/L/&Lce/ ‘%L‘A’LU“GQ ae G %-

Jorvry -1
WE}J T Totald oot Ogl/l(f"t-r)
%4

.Wcrca‘%&% SMM Ig:g_wc{r?%@%é’é
fr ey

y :[’K n»1 — vi-4 =1

f(oforw f/o 74 ﬂ%‘“ /Qcku

_(L(VL—» VL+1> = nb
J ST (n‘—» Vl.~1) = on’

ere«a dliese c}/muﬁa—fw ,bi,/ u/&a:/ £ ‘%& F(Oézéz% 7
bowip . "paitick.” (cdls) of Aue T2

”P(n,{w&): ?(Vl—(f‘(:)ﬂ(n-—(-_eﬂ,)o[-é +  (Death)

+ j’,‘)(mr,{).fa(mi - n) dt —_y (remH)
+ E(m’.é) [if JL(VL-—-; VL—\)O\JL —ﬁ-(YL—*VL+\)OlJ51

(NOTH\NG)
Bl |-
o | MASTER
| EQUEM N
% (év{L + VL'Q) Pln ,Jc) =




g
o ‘a(w-w\éa p 't{ ke Muon T “, {:—_o), e ca. (,1,,,~Le.8,,cfé
—HN_ m—\?ﬁ ‘quﬂ:&\o«\ "éfo o{'f/ain ?(ﬂ{'f) V{ ad L(ence

e olelicinlee dynancics c7/ e 7574:.44 Honew,
M Es are W geveal  lord Yo Solin [ see @emmxfwﬁ
joail ey et
.)/Q/w_wt “"wﬂ"‘wa £ss auditrong 3@3@“"[
Obfain eguaho., for Ao tuoedts of e 0“”’4’4“"/"0'4
dvi¥ > = Vé”g?(”/Q

W‘-“"‘w—{omsm ‘h”—otwﬁg Mwm;g (Z‘-:_f . Weau, UQQue)
Se , mbeg e o sl cqecte, e
= &Em{) - @é) = 2
Z " 9{! = Z nb(n—l) ?(VL—I,{)-]— ,;MJ(VW) E(//H;{)

W=o n= o

— jji’ w(énﬂ 6!/1)?( vt)

Voo B )l Oo0) st ae By
Bon) ou\aed’l'c%- e, s

) N~ —

fa (‘“*')éw_l?(“‘v’é)-

IL =6 - vu==-1 =t

R8) O Ot P
= .

md ——n bVk;l




%&%wlsww&gxgw

=% L
._-a—— f%E(M,{) = f 8 VL(VH;) Fl At f\ Stn %
a-:t w=o e /)4' i -‘) (”ﬂl-)

e f m,(év{" *bn)?ﬁﬂ(t) =

ﬂ o
= ) onBMl) — T 2 Prad) -
W=eo Sy

= / > = b - <g<n"->/

IM’Dt’ED/({u.eOéwa f?,,,g-!\o\,;/éy M%M/MW
e R S RN
S
e Nesuser FLOSTURT o S
(P = st (<l/ﬂ>‘<h; ____O)

Tous  (Seoppi ¢ > v e wolatz,, )

J V-L = bn—énl e é)n_(_z[__d'ﬁ) / COGLIS—T.]C
L & GrRONNH

———

Mean FIED  APPeoX/ATION

\




e 7
. __C§A
/ i & 'Z) /
oW Cou we Cjéaﬁ .
H wrtly 4/Zacsc c?wﬂfaw o

@ Auaﬁy‘ﬁwﬁ Roluchar,

® Quildatue avalysc of & letiays,

() Ually bacl o upibosenr cgecis ey K

{4 A
@Muu.-m@.@ ud,‘;%&%_,w'/oaam wid A= k-ro
Geueral b, e

Q Fores o] doone ct-coge

-)ﬁwv%ua,

o M=o —s TRWAL STEADY STAPE

% % = k — NowTrae Y CARRYING
QAlAcry ¥

) ﬂam iese poucks . we ASSume Hodd A popidleh,
(s ok uaﬂu/m‘;wwﬁéuaswmm

€X (E<sdl. fips MW?




L = 11 ey

%&T <!(Ma aum;’t udo "f({ Q%(J.G:LM
n = \M) @O%EQVL*+ €><> = ﬁ(ﬁ-&'\' ex) =

:’Vc{)—\r 3‘(%’*)67(
= 7é>'<= J)Ex = O

\oeyrt T4 R T ot
ks /Y= ek { dx(&) GROW S .

=

 lue) <o = x) TS our
TTAM, ‘t\}L ﬁ‘\&k:. t'g

STABE  F \‘(V\‘k){o

ONSTR = & N U/r“) b 4

T Qwin "\%@éwwiﬂr Cone: \(Vt) = Eﬂ(’l—% =

= (U/l) = b nd CSZVL
&ILO) =b = onsTAgE

&’(%) =b-sb=-b = stp=.

Somshses we wonll fe afl b obooss fle

Jlxe»«l FOVJJS OMQ.Q‘DQ—K@Q"/D s WHAT o e

Do 7



GQAPH!CKL MfrHUb ‘

n = bw(i._%ﬂ) EJ(H)

\
Skody <l ) =0 =>/5m,= CM_‘/
r _\
La
(
AEMMQU - \wm) =o
Am)s\h 5 U‘"’O)
_,/\‘ T Notadvo
/\ ® — ST
> % - O — UnsTAgE.
heo



1o

- R T
I\Q - MumipnE SPECLES Moo S. NoO 3@/

§odmwﬂme&uww7@a¥?¢wé&w%45fe%/@é

l‘éé(.d‘(t:{ _(zovu\ Alec Sﬁito(&a

L Ji\»ulg }leﬁe(wn Lw,u Cf{a&a( M %‘@;LLOV\ _LO

e i Bl Q@UQQ AREETT. e witly i
N cach.

OERNEN OF "BloloGcar  (NTRRACTNOAIS -

Ladbs -t N Lose S Bpecia, uﬁl{r&a'::f
Wt eacke e bag (EprJuApMQLQQ yry s (othiiccie IC(SL)

“

S@MQ{HM‘M(SM Ut Vo wa7s,

e wawn oweo  axe Qe

HosT - PreasTrs ) Pey /| Hosr.

@ @ e - PredAToe @ PR aas e
e

6(%?‘% Fox awd yalbit

Vhis ausd  boctecs. g wufet

'—V?cks ool zebvas /0685‘
@ O s

Bawge: 2 camune, J‘w’*j on dle Saune
MWW&//Z?PWJ,%’”LM«T 22 Ce.



‘ +
@ @:\\/@ MITUAUS I |
-
Bxaufe : douty and bees.

‘_E:@,H Cooe; o)(?ecﬁiar (%Pevj éval/.{(@a[ A 7/54
b —frcks Olron 26&%/(‘/«508.

Looik QQ;Q\,WS we (ree Counder m% Juo 579(%/ uﬂé{aq/w)
#MW&/WW@—FO R

/UfﬂsL SIA

Ox?ﬁ‘cztﬁ u ZEQRA /
@'IINO

V"&#:T\m) / FesDieno

How CAN wWe MooEL THIS RIcHARSS O fr\m;m?t? D
(NCoTPORETe —THBA Iy A MATIRMIan el FRAWRNoRK

el R PR N R Y
e[y 552]
O\Ml::bq_wz 1 y | 7_ Lo ?&wﬂp
ok TgL Z 0517,7’[0{2/

:

Tluse %ﬁw %‘/ﬁ&"aﬁ”ﬂ7‘/ﬁc %f/ﬂaﬁtﬂl'a/:

41



47
PP & e

L}

(00) 7 (49) } (94) ~ Ty



o (g Yo sppubey of o epediy e bt

s 4. = Ql'L.
4 1- 05 A

Nolce 4led we meed
an%i‘zi-

Tl Joudls potcct u«f@ ded ot Pectes Comid  Luif
WHEN (S T REENT [ s/q{vgo

MffPO

# How Gaen e Ul fle conctdan for Ml etsbuce of o/
T exids, wWhae T A e 7
~Aucbrerd Yoo suein: buron, 4> 20 e 1 vl
i o e ol st o]
—  GRMH\AEL ANAYa1e il v, e
4 M > el g gundliny

13



| f 14
N—“@_d*‘_*‘f —  Curves Such ‘jfl&d' /:(|:O

AL:O& WM%

wleaseddt = L, =L, =0 = SAY PosT.

._(f.(\” el de s,
\\ =0
s U, = AH
A-M -QeMy =0 = //(’{2, = (
A
Ly = wilfichunes e
ol =5l

M G = = A 4 -az,»c,gl

Bl e~ 4 M{MM dhed e immed o Cwaﬁhﬁi 7@@%
@ A >4 /@ Q, <1 /. Ry > 1 @ Q. &1

&
By %4 g, > % B B4 Bl Sl

Q> 4
@ Thaxe (s ou_(zj 3 /ﬂxcaﬂ

O\’Zl< i "
M Poveds.




5 ..




How o ue shady e %lab&u,o7
(i ) = (o oo s ek e,
Se duece s o VETOR TIELD. — How wid/ He Hepucaciics vl ?
%) T, et~ walldne | =0 aul s Joo Jloy,
i QU s, ol Ao (e avens.

‘jdeb

5) Mlhow we coss A — mllble  le drecks, o(f A, ecdor wag

= . : ) A o
@10{0?)&9@ me.aw«-[? 2

pe% z inlibik Sl
Q2,21 = Q,-= “tzf?i - —E’— { ff‘?ﬂ‘-’a‘a:{m

N Ko | oty e b

0\2[ = a? D(Zl 'Ez‘ 0(2( < [ . 4 /”l"{v'lé !‘A‘ own
ERr T e Skl

— Svaaz.,' 2




Tle cexGluce ?o\d s STARE ouho . ove of-uLoLo,\
Tua poid s @led  SpOVE POV

I( A = &, % - B — i’_C_t'z___ A
' R P
K.
C‘Zt: a<? = a1 | o2 >’_{_
e A

T Botlh spece wlisd Que oiovatly of vk Féw\“‘“
54\(% <ibo.44 l"\'S awn -

M/\.on

13..



FQCA—%
of e pordwac | wluelh  ualte, aeve o e

e Cﬂw‘gv\vf e o ol Gewnf g;(ag% .y )

fle m%‘% Oj @EW%&_ conpeltio ﬂ/fauff
S m MA(Q‘\?FQG;_(I& W@e&é\iﬂ\




_ 19
| 3. SPATIAL MOVES: WAES ANVD ZATTSCAg

S dm, we lowve assueol st ool cuove vw/,,,?z
avd fus well - uored — oo L Ll o bt ot
cosgous

mwa&m@ew} -a‘fu{arw& hffzwa/geﬁ,?pww
deger o fredonn e Csgotaed . Toc o vind At

e (Mu M ‘Aﬁw F@U‘IW (,u,agle!% Ao wé«m ?ace -
Covidesdl aval welrodice le et P“W Heod

Yelox m&“wwm%w% s cosrdler
. oy Bebesis

" o e | X +4x
| % =
j» SN — T
i N Ax
N(x) _ P“”\-‘Uﬂ)
pasncle, “A
€
—ﬂ» @O\Ik‘x.c\t Uoe Yo, J \'\'J“a N_Z—)-d_ VAP iy
NCX)

nove  g—

(ol e Sowe 14:( NCX+_A)<),



o . —
Utrow\ LE‘FT{O

Toe. el is =
NO) N Ox+AX)
= 2.

A i an el A& e Je adbagl A,

T= (M0 - NGxt 49 |

1o Yeuus o de cacconbiahon of padtik | ooy, o NOO

A Ax

j: ’-f— AA)( [C(X) - CCX-(A)()J o
2AAE

= _é% (C(x) -|Cx) 4 &_@Ax “+ 9x) Ay )]
7x 1. o X On*

T Ax = O e

:—&_A_f_)l,ag. -—--hb-a-c— Z.u_M_ AXQ
LS she B i[ e, D e i&)

At ~o

-—

NOTE ) Nebee dUe g (=), wlack  safelly o fiod L r
rsckor o dbn ot o ot fie prodlied f cncecdita,

Léfg UWOW (Mo '*IO o Urove. M e
*’X“ wiarge e Seesinss Shtif e Aid classes



Cxt) = Coucertialion, o’j wolw dual. af a Fwe postioy =
5 . .' :ﬂ Wl‘kui-\ our }7#&“/:4;: Qe 0*“5"(”07
5 #_r__(/ . A (/W/ v, e
\ _ | How DoES THE “TOTAC
Blopuass CHANGE INSIpE

ﬁ_:ff/”lr'._ THE  yoLUMaE 2
%

Tt awowd o} bowass wade V = JC(X/{)dy
vV

0 CCx,‘c)dV = JTJ’ j dy

&t
Flrx 0& W-O‘( GCQM (O%"W
e o wa V.
’HMMLL

cwz\zwlv—.\ a8 ffowk{‘s auehwasds. uelve wLJEu,;{EJ
""‘WQ“dﬁ o we Ueegd e umug .

Kby, _J ﬁ-foﬂwﬂ(c)d‘/ aud Suce |/
ot , by s auy a«éf},ay VM) :

L QCCK{)_‘_ %(3_ e 1(C) = { Tz--_.b @C

, T,
ot
e
,-@——g: %(C) —+ %D&X -Pb&xz aﬁ

T D 3ot




Tl -
- Lo are called . B
i ekl cgcke
LWHAT TPE OF New oMk SHOWD WE  BXASCT Feord qppaly 7
L
B l{ge_f; e fuse dy discusnon,  Lef's  tine /(c)_:c({[_c)

/

e bae | B¢

— —

Ft

Fisese~ kowosoros =
(ex)
S Brade o oo el qons aud demecen,

T TAcoduced et mn BRI o decde o 2 e Spede
44WWUAO\YQMA_P\ o‘j

A) “TeavmuNG WALES &
i:)ﬁtrl ‘Po'u.u\g C=o
C=1
Tlis weeans Jhak
Clx) = c(x-wﬁ) = C(3) X

e 7

= rai
— =

dc 92

De Mis shisbon weed & %) 7

5% T s ot _uzlE:c(i_c)+~DOfE T%;.,thue
e Jz2 olz* probtun,
< - T e . N For Cecdamy ¢
X _j_ 4 X —p4 OO *C)() = 0 K QO(MMIS
Ln, =) e O
X =9 Q) C@ d i . L_.S h:.-.




23 .
' s ‘7
PR o A
Lets
ik & aducd wave Soteda, 7
XZ
9-(: o Ucu&z&;
[ods wake o Srunc Cgﬁ“—]e (/
k) = c(y—o%) = c(®)
S

(w)

- - = }o*c‘(z)+bd‘@) :@/

A S 'D% el P _
C(%-c—ao) = i

[ a..L{-;:
ZE. (AAJ (s 96&;
_q.
"CQ.La.u.,\c Cl(?.\—- &) ?‘”E‘

+pl = = d O{% = ,&IJ D,__g K
____,O —_—
O*SL%) D&(i) ,4 | : -+
— l

-O7 2

) k

‘ i : kf‘./ O .

:E( C(x,fc:o) U oo F,,MM ——_—






