COURSE NOTES

PARTIAL DIFFERENTIAL EQUATIONS

Hanfeng Zhai

Department of Mechanical Engineering, Stanford University

Disclaimer: These notes are intended solely for personal reference
and study purposes. They represent my own understanding of the
course material and may contain errors or inaccuracies. The content
presented here should not be considered as an authoritative source,
and reliance solely on these materials is not recommended. If you
notice any materials that potentially infringe upon the copyright of
others, please contact me at hzhai@stanford.edu so that appropri-
ate action can be taken. Your feedback is greatly appreciated.

March, 2024



fooctwme 1

applientions,

= C/m;z]lzw?on « & Sutiong

/9 /104
~ / ntroduetion :

contents, Lramiples

= Solutlon  methads
Znimﬂ(ucrfopA
?775; : 9)'5"%% —fhnf evilve (N 6/%4@ L —tn‘me_'
ar afrm descipedt — via  PDEs
A??pﬁm-f?ons ( thérmo .
} me&hﬂf/ﬂ“ Df {Oj/‘é//é?q/p,/jaxs
i/%'fh?”\&?he'f{ég
Ok%yneqj
d/ﬂam/wﬁ
Material  Quence .
\PDFM’W/\?M

PDE" Sn i7um‘fm Hat  Mlateg

"[4)4010{7% % L

A muffvarable

/74 rial  olovatives  in

or-  Mpre /no(afz&no(%f vaNables S
/_.) o}e/\m
(-p(%)'t) 70(')()‘:] B‘t) op lﬁ(?.ﬁ) .
>
mmj:_m o o "PD_?)

e e
b&&%L

cecee
bobs

e

&
XS

mmy;wmmn

F

.

131315

@

(70 /(’ Schar-; ’remF. ) pressue,, 0<ans‘m] , A/FHQMM\:.
1 Veotors . V‘@lw?f7, 'E’}, g = \ferw)
Tensor:  Gtresg,  $tpatn, Pé)m!o(s Steags
ﬁvme_lgé
. Ad&/g{;ﬁaﬂ9 .
>f oY
=+ Y—=0 (1D)
5 o9 X ) or
’ \ D — PR _oocne,
oonst on (70
o
=i % (U-’v)(fw (N —olim,)
=0 o
&‘ \0\0(026\2
5 -~ > 7
L(P)=0o

LanGts .




be oue Almengion
h‘u}h&» than

(e rvat]on

Naw

® ,/\/vn/f‘"em\ adv- «e?na J P“'?"“ '2777.
,f ®
% ¢ f,/(% =p. inuiscio Qwh?&rs .
1

d

1P ﬁrm/07 f N-S 2714;,-(70” .
().

Chawvecteristys — Method .
T 'fernfemw»e
s s T T
-—k‘\D/ﬁZ‘onn %:t——; ()Z—;*\/ ) X+ —theiwyl O(ﬁqalﬁrﬁ).
=K (mr)
~>  heat, s ( conwsntretia), (ﬂcf” )

Mom m‘lm’\/

ip%: }3 b514¢

. | ,,.«';‘

®
AR AN 21 S X2l
Doy A7 . DAY /57" 2
[+ = OZ(T'JW‘ f 7—77 o 7_!2;) ‘
B how o wse  congbnartion  Jau  to olee At
. }’@f' . @714@"/70/1 ,’>
ﬁb‘le % ?DE o(ﬁﬁuaﬁm
| Corirdl  volume  balan ce ( Zulettan) :
|
: )L/% . » : -
| 07” DD /I (7
5T B T M—s R+dx
(daoty) ¢ G5 = (B m)dj s
; Ty




e D
B
r
Lﬂ 2L — ,(—a—ﬁ‘ —f—gf‘) g
T ot < N

] :;:
'FA= -k VTJ. \ef:ﬁ’ ’k% K.
Tourers  daw 7;7 - 'k'%lll. g
oT Jﬁ‘o
(00? at—’k(gz >T«—— RVVT g
T >

= oo, v f = o D e °

° g -

(PCV‘EE -+ V’f 0 pr
= _ —
CCrSe + V- (kvT) =0 o ?
V- ( V(‘)) =) ~  Heay -icry; ‘ ﬁ
3 BN A X %
>t —a—;" = oo Mw-—o@ﬁ@‘ “qn. .‘,/@
oT o <

T I i g O
‘V}T; A = ?Dif.;mg‘ Bh, l\pﬁw 474/6#/”7,, \'

Source —“va

X mass Z)ar /%7%,
C[c,(,wficm%m 70 FDE

—  Oroler oA p(z7N,e / ]D ]Mrefiaf Mers portrues /
90 ( %, 7) ?’”f“:f — ordlep— -

|

WON% Q V;be(\OI’I
U v D
S T e R e
1
U e '
o — C Vu-=p At &,
. wexrt)
o T T T~ —
Av—- T 4
9_'«-‘\1,’(7 ()qu'ﬂoV] A =
/\[
Supn Ssunol waves iy -
Cgﬁ/ - - —{'en'g{,‘,, a{Sume S (v,

a0 q) 2L by, %,7>%7f +C (Y d
Seeond —orelor: (st or‘:‘

Al%.9, -
19 0 ot B) B €0y g 4 ]



AB +e* 0.
BtAC « discrinant

D P-ude >0 > hy/»rboﬁc, /97. wae '9717:)‘

 Wve- like s 7n74~nm=>m trMWeLing  chumstoristies
@ B4Ac =0 = pambiic /e7. Aiffustsn )

@ @m/@qC <o =S e//zpﬂc (e.7. | V(ﬂf/m ;Por‘mg
~ Linetr  or nonfnean .

Y Lt ph) L oytip)s ALK,

a }'/vmo70w90m .o~ ?nfloma7é/4éoa$ A 4 ukal  Soliy |

S 9z L fmiy

—[Ce¢ 2 2.0 — wq(-—Foseo(wéss’

(%a\s'(‘enc&z, un?c?uene&\ w& Syths )

\'darends o dbmay,

ya rnde/wdenf varslles .

WWLLEELEEE

ﬁ

ceee

& %\s\e

.

LTI

®

..

P

(LI

39926085555

[3]
5 4

=L RS

. Seth\a'ﬂm o‘t vars .

v
. 1’"3?"“ -ems#mﬁ»:»s \/
L~

' §?milam7 S otans .

Selutron  Methodls
W‘fhad S %f‘rz@r ‘
. |Chaputerictics v

[e"senuaf : &crh}> g

A\ S—

it Slufrons based % Leg‘; 74ht'/7m I

Cnerel

-1

J

Heme

I A

5D

\
Conedt “PDE°



*
ol
3
th e
&1 ® Z 2
R
il X,t)
o
e ® U ¢ ou
‘/3 ot T i y 4 ulx 'f=o)_-_— @__xb
. : )0 ";C on  chamteristics, .O_bf_’ — X
C‘DOal : ‘(’?/\d Sy wtion \é(\ = r;a &tfé = 'L —— X
S & ! i
Along  cha o c . 2y
n;? c howreee . 72_;% %e(o(_-(te: .«aa J oktﬂlé . ;
0[7‘ & Uo(t ) = /X-‘: Ut -+ é . . .ﬂﬂ“ . = 0’(% L
- 70',: .é,dﬁ —,x""cldt, S - Thx = —=
A chovetecistics  ve — fobef ol b é | = =Tl
/ . ' . | X = e/c ,e/'—-y)’ = é e""%/
Cuals > f0,0) 7 ¥ . du = et
§o o v = FE) - 2P Bl s
= e .
: AP Leo: wimt=o) = F(E)=F(xe)
L’)V F{é> = F(x— Ut ) ../& — v
‘ | : ‘/’&; =Fix)= o7
-[‘C‘ = 50(9(11:0) - f()i?& e’xl W\
. | v ™) > y O ' P e (=)
e e ()= For-us) LN ' gt KT TN e e s pogervedt
_ ~(x-0)" .* | = & | -
ﬁ. A \y L Gaustan  wiok+h ‘
o Shdlaltag i TS




P\\au:t‘tce, D eobleon

>t +t
M [7{)1;0 )
4‘@"“}7“1 Y UIXrt) =0
/,_-—> solm
U 2Uut _
o + SRk
Jineer K homogencous
| -
Dl\ﬂ “ ’ M'tl ?7 = 1— 7
Ax ’
o(‘t Z =

AU

At o

—— ==

/@ = - Y —

O+ Uix t=v) = Y, ( 2)@'T -

Wix,2) = Yo (£)e t
€

At preseaed  Sbay

A

]

, = %l'ft*.%. «ﬁ@;’xk‘t.

. Nl
Ulx,t=0) =€ %

‘c,|f\°-f\.

de = usu () e

-—

—

-
Us (%) 2~
! oo
6'71 bden tep.
e %o

.

e 5 Burgert  2qn.  (niscidl),
—K>

U A t=2) = e

UKt) — ulxw), +).

on  th  chereoteristieg -
Pt , ol ul |

At % = I/L« AZ okt ; =D

\(/ i - 4
e, oAl L, Oho oy choc, ,  So\a

f X : o , j
Streig it Lrarg, ' C\‘:\ 050 & CWQ ) w s
t/ 28 $l°re o\( char.
i ' S \NAPORY

N i T
W — }
l

6(0"6 °f He  chon,  oloes wof cwi.(u(%;)>
L

wiar r‘\LSDMBMlv, if\‘iﬂﬁu:(e:
A — ut + %;:b b= ~—ut .

LssFer b



d of ik 4
:h\a\l

—H\g_&%& ;

Lovion ,{’

(ﬂmsﬁfmﬁon .

, Ondex--
e lJVlemT‘tq

: Homo‘)e neity :

s Coedfigront - Are

19& —~ onhes-

>

1 Y\'fQQ,w.-t?M]
imrwl)\e =

®
U = F (= — 1,(_-(;> s ,TmPhdJ(_ c,,p\f,,.
/\‘ OQWFW*& on o
-PFODL'EM gé%lon I ‘
oD&s .
%0‘}‘9’* M\%ﬁv&.
Do thee A, wm’ et Tem(
15 (j:o | A Solutlon 0 not | O
Coofpicerts V. Y Y
—Ancﬁ%n ,f X o~ Wot _’?
\
ODE -
‘vu’ho 4 Pl’o}j:’/' 7}0@}
lineew , Ak —ondes—
\(:au‘m\: “evese Fwduwt rale
ey =1
bj& /wcx) = Q/Zr ﬁ/ﬂ)O =ye” ; .

fV\V\\ﬂ?\v“ |

€)X4/1/4 zewxﬁ; evr

eoe

Do b bbb bbbbb bbb

556

CLLLLL

N A

el
PP

I

(ej,x g)/ ;elx
‘eu:ﬁ ¥ ’7"/@” +C

LR AT R
2 ﬁiomwﬁ, //ytl,)c)_—, %’{J/ f]?”@ﬂ(x),

i s?fﬂmfe " the olesvative .

ol v
ev(iv]r = _AeA
&M‘W%ﬁ%) - _?’[7(),4’ C

arcton [,JTZ]) ;/\l—b/(’)’jﬂ’l-i’ @)
= g e (T (200



L/ 9t Lecture 2 e <
C horactoristics [ b j%fwws) .
\7[;“0( Cootol inate -[»ngzgrm =t +*&ns7é% -

/7,>'E “to O-D[;C & .

\'&W“—‘W\ > f c hosactacistl

“Think 790(1/10{/«-‘70&11;\ )
| e = T !

= $) 1
A1), tls)

a B0 g aJw) to  the .ﬂj;
, ~— —~7 will Le oDe . .(‘&Q
% ¥ o
= o | ./ ~
S et ./”@
Vades alna & “ //@
(X _ﬁ) o —('MS (ﬂq‘
? 2 Plxs, 115)) ] e
A
e B i e (%% ) ::/&
>3 >x sg =7 =5 A

&%J

T

Gl

(+x)

ol w\gl

)
&,

A%um?rj A !Q 7; are ot As¢Sune 4.7-0
ij‘.ffdﬂeombf oo,
> 20 B W
S€ /-]' oA /,& .
_9_% et GO X B > D)\ o¢
T Sl - i 3 B v W Bl X
{
' _ 2V dx B ot oD ke
>7 | ds I (N A de
CHhoote C =+
U 2 e
LAY S = |
| =iy .
) st -order  ODE
\ |
A0 ClY, ~t) + Pixrt) ‘
L p{—{: A(‘-FI ’M‘f)
> {mlj of ohernceriic  curvey. (w9, £, P
v )
J g U_ T
= < xcso, Dt oo



J

‘e

2

ree
¢bbh
L

#
11}

6 xact é?,\am“ong
) v -
/\/\[X”ﬂ -+ NLX%Z) =0 .

—(’hr‘nﬂ -+ frw( Some ‘ﬁmm’m ylx%) 8.
Ve m L Yy=n

Mh/{%)_: }g‘f/ — ht );7)’*%4—&0”51'

> 1/4_; ”"}27 _—%7(7/_,(—‘,?)’—{% + oorst, = ponst,
%”4, (7{7'—{—[)% — 324 =C

@m( —odler-  ODE¢ -

Piely” + Gl Y’ « ree Y= fic)

oind vomppar: %/;,N o Voem. o o r ay < /gﬂf ey - 910
Gmple VY x> 4 (2 e ) A, Usnaity  ongomter and T
L%/ L’—\/\7—*/ )40*"07- G ze . /hhomxgh 7—e)¢o
e f et MJ iy horho?@news s ol be sv/w/;omron bf 2 4

"Tl\Wl 1‘_: M —_— %ﬂ fde
\%: /};«]”77{"0(7‘-
%:—7&%,37(‘/ + hiy).

j (-t)’ C« t) C»/y (-t)

hous T jﬂf Zjhf Anoate: Zj: eﬁffwt}
7= p-explt)
LT

3e55a00n LTI Y

‘
how o f'?rw( }'[%) c— %7 ‘ (a,l.f lpzc) ‘_(?/7,[;:6).:—/0 ;ﬂ”; 2 Mr“,-t)
%7:/7(&/ ¢ //(/?) = >¢y+.7(>+/ _:/\/. Chamdeo?s‘h‘c, é&,WHfon’ ﬂI}—f bie 4 ¢ =0



— R
oL
e
2 .
]T%?I\ Hose an /OW,\ /h’@ﬂl‘ sonist @ﬂc ﬁ
/ . —(o ODEs ‘/”‘i_ 4= CY, + 6. — C=h = U/ |
| 779«4 Gn  sTart ‘//V// Charcteistic ZEE (—-O V] _ “g /i] =V, Cys Vai .
/demﬁc ?7,44_{.70”; i 8 —b # Ap>—uac ‘,a@ 74" ‘exf(fﬂz) Sm(;t ;
2Q ‘,04 _
s T2
o b-YaC 5. 5 el roory ‘/‘@ 2 - ”F‘“”' o\ ot ().
o Z T T ole dos cropura e ot equr
— Gac =0 - /«?W o] (vots (;“ \L 'Hl.: MFlrt).
for 2 el oots 7 & N - @ ‘%ADI ® Guese Y, = Ve,
zjh ("t): gl WF (,ri't') + é @)7)(1;1») ‘,,a@ C@{dm]a‘&, Vl\/ { 1/}7/" ﬁ cubttitate.
— ‘ éV 'W”% Canwels except ‘
e n b rl/"’_.; .
R Lonplo Cate T ([ X2 £5) .&Jﬂ ! s X 70” 0
. ' | ‘ = —> VDE -
W;. ()= @pwt)[a ws (Bt) + C’/g"(ﬁﬂ ./g.‘ fw s \/\;/(;-t# /;:t .
‘ | .”J“ vt
Zjl" Q)‘F((b“’ pi)t] . /7],/; ..ekr [(Ol'gz)’éj % A‘wm’} naeed 17" o)
QXPW@[’””(& +‘9‘"@t] :e’c\’(o&)[w%t_' -‘QT“(%J :;:5 | [t = l‘°”‘”7‘f’“%“> B aas % ) —f'j )
iﬂy: 0«% =t C}JV - (Ci.=0.= /L . Q ) 2 methody: ?/m/ﬁ“d‘ a\f vndetermined coel%ﬁtfem‘é.
L) =K (0( : ' .-ﬁ%t‘% VLaration Ptﬁm.
U= expltt) gt ore o PIY BOST e gy s



e Mnoﬁﬂ'ﬂ‘m?“&/

poerffrdénts

7”-’ ’7 s Sttty
'm?: \jrw; at*t bt+ ¢

/—-
s

20— (ot + bt te) =

At + bt + C A = —2¢+Y _ut _—)

b= —L, #‘-7

@sz ,

20t b

Z’F “ =xa

Subgtnt 247 £32 1)

- 4= _3

Mp= 3t -2t -7

eugses A= Ypror+ Y10
+> zﬁwmze (Gues) Y, 7!14%,

}’l-'oa? . 770’/ nomia | >

S

- 427 7;»17 .
o Ct

&* >
&véﬁf > wsff # QTn(}t .
Sinbt >

—  laatfon ’f —?QM’MW;.

More  Gonerl wethod - 7[%( /mﬁzmr &l

!‘

1

(!

<1335 SRR ANRNURRRARNUREREEERLRLALY

/‘y]'/ 7 @H)y/ + H{)«/y’ _;O<7up

X [297147% homsgercons Solution
ﬁh (t) = 01/7, ) F Km Zjv(,-(:)_

Tty f"m( U £ . o
jjr 0 = W) Y ) M},u;/ij

‘o 4 iy }70ma_7f/}_ews S5,

7(7 A 60/ ntion

Tun Y= Uit U WY+ st ]
MNew, U + U, =0
W7t = i/ + Sy _H%y//:

?Jufl o anphfy |
uig],/ FWY = qe)
w” ., u  and Prtenate |

A 66 rml

uitt) = — /__L/‘_Q_[fl___ - ‘
W(’ju‘{y) 1,;— %/\/\/ Q

Mmlf) = .gl'(’) G _W% +v ¢
/jT ) ot -+ fﬁ
W Mt

WWnQBaﬂ /WQ']: ,}{(y) = ‘%n ‘]v/ - lﬂvﬁ,/aﬁ v



thon  fpt= U, Tl
R B Tnic. A

, It €
’_9 ﬂ,: e P ;j),:’ 8

/1/1/\5 ;ﬂ: ﬁvl ’«lj‘”:g‘/ = — Qe/ut

Ml:f v ol %y;f... P

~> Y, = -g—' e”" »
(Wongkadn
Wiyl YL Y]
Ochede  whother Y b Ay e a %ndnwmﬁ
Set "]L Golutfons .
sef 37[ W #0,

* Eﬂq"ﬁ”y m cheek  on o  In pendence.
)
{‘l[ % = ot - %' — N pof ‘fﬁ/f/% .

2 Solution

(J
.

HITNNIIRIIRI IS

hectine 5 (/16 / 2002}
¥  Choretastics ag conndinate TW&%MM .
% Nonfineaw  PDE ( Bwe‘m' ﬁiMoM)

2 éx_]mkf‘;for_) Q &om;(%':m Wwaves, & Shockes .

ot omer PPE : (f('xi‘t). « (+)
Ay, x,) aa—;’p + qu ,fx;—t)—z-;f + CUP, xt)-

(g xt) = CP x,t) +Dime)

(’X)'t) > (é(?{z‘t) } 'fé?f;‘t))

£ 2} %v = Z;V Z» Z,
Aty
o = q.g
>® T ¢ of o9
“S;ZP’ ot ot T 3% %
>t 2¢
ifx - %'Za% LA
2 DL
by A% + B 25432 + A %*EW}B
Y
(3¢x) ==~



\

(Y
We  Need — +the ?DE - oDEe 0170-'? chatectersties

4
i i I S

Q'ﬂo”ﬁ Choraetesitlces
Kot —T =ty (ilf’m),f)

Lj /\- Wiries a"“ﬁ ohoe.

Const,. a./wg

chat~, (F"M/& rvle d{’ 't'?me ‘

SRRSO B2 r 3 - Te

=) > (o)
PR ,
W“g@ e |
uqn‘cd«@s? \i ‘ I/IOF@"
A(o% Chos, ‘) e want to Be o>
> > ol 2
d[% =0 :-.—————9(-0(77-—!' _%—Z:t—dt = _;t_.: -—__?el.-;h
.
?640'\3 C o= .
Wk del 38\ E(-éj%“\ .25 (- ax
K A(.—o&ga“) XA | = T o _d*fg

= é [/X;'t) = ¢onSt

1t &a3‘ssmmmnmmm’fm%.a\:

A=
e R R
System  of (DY
O —
a'og A

Bu@lavs' io\m—t?o:\
Lo ordas noa\lats "?bt
U SU
St T U5k =o
G
okt =u-
(4 ~> UKt) = G,(%)
Au '
wly =) 2 1
]{5_, Const har!  age Strele bt
(u ‘}J(r\e,s.

// /X.«Cv(g)-e + %

> dnor cmtues | “Fmv’ “
Geaie bt OXaog




‘ a\:@‘

0&

¢
5 mpee LG Ui, 120) = G x— Gik)E) = Grn) % wu —o

T =o) = =Tuwr) Peha s
il ﬁ ? LA ) {:CK) - /b l'{\ ehoract edstic CT'DSSTAO\" s *vaﬁTaA °~F ghof_ks.

SRTNLE

SWfons  pUinyt) = F(?) ' ‘;(‘@ (4[766"’*“ ) 6_11‘”’?_(_
Ut) = Flox— et ) .(a@

F\_/
TWIP o i7Mﬁ’ on .
C X\—M-t)

1—“): e ~——=> n= o

»6‘1., Bisecflon  rtiods > NMA—Q\M&V\M Feant vath

\

N\

T

-

?EW&A S Compustin  Uinwes {
/\/f‘t Fx) = ucx,-t,o) A= - )F Compresi>n .
W= i

- /X Mﬂe 9]0 ﬁloves 0‘»?04\0\ ea W)

/\ ey, /\ e AONDIA AL T A 1IN0

jan s




1

wee

133339084555 phELELE

LLE
I35

I

D/M/;ow
, da
M ‘f,p Hb{) %M‘ﬁm pf CWI* d‘t/j = 721
du %)
¢ hay Solurtion -"”/ = _,/O..
PL' N A O(t} /l .
‘v/t/M"l?uL .‘/m;,}me' : [/([ﬂ, 't)
— v d
B2 o 2 YL N N LU
(4| |olg /i
~ .,
= e /
¢ Bee ] A
n=f
Pm]&/s’ 2K
2w -y
/ 9(<’{
UXo) = U LK) =
: ‘24’1
e £ X<o.
—% ’%i- O£x <2
= 2 ex



&&\J

» “’),; 7
UtAL) T ﬁ
§ i e L _teg 6/:‘
Y A9 2t ;{jv"/‘ / S I s
N %p,//// g

N i, L pd e | / /
N 4 ¢ N — '
L E el T G
b T AL [/ . %g
-G -3 f=- 4 P g N & 0’;@
%uﬂrt?o hop —éi .} r‘é’
n vﬁ c okt ; s f)(;u(g)‘t -f--g Q.g‘:{e’
choe. sXn  cwwne u= F(é)B j T‘*’ A

\\

Les: Flbuma) = Foe wen :j:
Utx, ‘5-/0) /:( g) U- (%) .é,/“
) | Us 4 Q
C -] £ ULS) o = x=tt) &

2<4§ B 1/(9(2);%2 = X= "’{9- Q ‘?'?‘\
~| £ 4540: (/(o(g)—% _%: 7‘,_
X= % + UlE)t =L+ (57 )t -

= 2 ( 1+ 56/;).-& =

%
X - =t
= % (s.t) = :
[+ <
- 49 [4 X/ }‘b/q,
I/(C?f;‘t) =0 (%) _7}/,4. = + <44, Tt
2
b@?ﬂ-v"ﬁaﬂ Jone +  t—| < «x < 3
: 3 s B 3t/a
Rell: y(#rt) = 2 £r. — vy
<% <
Com D Nogs 1o Z
= 2
r Uz Ul ) = 2 - —f—;
ToNe

-t
%—t tX L 5tV
7

@fsl 2

M(?f;t) L{o(g) (—z}
(2

™

%z 4 (1- %) 4t |
3 : |
(’t/V*

P2
x= % (1-%) + 3¢
2,

——

-
£)e+ %

X - 5/), -t) ’
¢ Jt

—




w.lﬁ’-
— \ Wo(%)
: . &K 0
I e e L < S WUIEE: SYRE T p? A
2-t 2 1-t > T " oA o df ~ ox
=3 o9 N S
@ 4= W B vawli-alued 6"“ = —3% ( H+ %_‘:) = ﬁ%
' ﬁﬂ'“ DU A
AMIY*TCR’ Solitfon Gp“ = sl A%
/“ A< —I+1 - ‘ﬂ@ £S3
T 2 o'® £ ‘\\% ¢
_— o= I : Ll i N ction
Yo tth ) Y -+t £ A < -_%-t ‘ra“ & a S Nl (
. fa k> X ; ° . g = I+ _Qq_;. =
R e S e =y ® ﬁ_ao oy 2 is; g, {
z " v Bt
g}lodp ‘Fowmw X WHY%? v é + s sz
NI W G , - ;
U ‘ Shecle -
s « & | &)
@M M, = = T d@
“ ﬂh | i &) /:(f_\:,“:f,)i) .%4' 7 Geometric Intepretation
N = ‘
§~ ."}i‘ [\ 44;( \LL"")/YI
Du | ~ iz e
o yoa WA | on af(E) ¢
o x WF = @ ok T ——— — ./”W K . N
4 o8 o S0 A==t
. oo i *a(g*oﬁ‘:y"
LR
—TTEY ( (- Sulx.t) 1/ ( e
——p&; 2K Y ¢4dk A




.
0:%43 cu (4 d%) -'/—u,li)f.

% = (uot{s) =L "\4‘” Tons .

- Q%nmng Us Is Senootin e ejlon’s %?N\%?af\
[/J > U
% = T 5 fz; i dg T - \

) *%d%

TAE)
e o -+ V =
N S%e.\lx Y %: b(o(i>’t & {6 : |
BE ’ »
e =D y
4%
t
PRI — == — =
\2 é =0 ﬁ T;‘hu,k === ea“é
[ )

"

333900055 bstbittittltt e

o ;@'em Sesston 2 14/ wry
o¢
_%% + (A[@, d)t)’é—.ﬁ = g(‘j’, xz't).
domatn = € (—w, *), teTo 00) .
10,  @(a.t=0) = fcx).
Methsd ;,]0 Characteristies . (Mol)
nt
S0 e Chavacter sties .
6 0
- —> X - convert > 9\}9- °f ODE; .
. M=208) |
' o _dt 3, dy 2 T=t(9) .
bt. | - . N -
o('b’_m = |- 3¢ o(-tdw > %
. )
dx}
_OE” :b(l?’, x,t). — DDE "QF é\"' a.f char .
ALY ‘ G
',Q«?\es.*
A | _
Tl T S 9, ). > P& for chor s s
by .
J
i a5 ¢ =t
-&05' l\b ¢ )—a -'7(1
’ (y(¢ ) =€ |
1{ —= = ¢ |
okt (¢ /\
- >
J X

ﬂ



o9
«“ 9
. &% 9
5 o s SwE
%}/ =y ( ¢, x, -t>. ol Pw?a%a‘t?on $Re,e¢,ﬁ. @ﬁ ot /g = @ ~ ‘t) R & A
Z ‘ | ’ 9f ?r\‘{lw*w\:rk’ion. g){‘ , -
gt | G”C A= 49 ( 1+ t> R T TAtr
ffion 19 4
l ﬁ ’ = = ¢onst, .. §
o, S=o ey = us et () ; d | \ -
S e « R e e A
U <U / \/\ %x;u—t—vgl‘ | ¢(£) l
Z tted Lae { ,l 3 |
P&mb\ e ¢noe) et 6"‘ = —{vmh(?;)- \”/VF(”U,
e G v wa TOT Sy .
o ¢° 9 s (=2 -t )
' o2 é(xw)., taah (=5 ) espl-t)
R R e T W s~ S i )
: “~ . et M"—— = . [‘1)1'\% >0 x
Vearde oﬁt% + (Ht’)[%%?-f#’j =0 . vy ; ot 7 %= fu ?
L [ = (). 5
r”‘ A=yt S = [ Fl%) ( 28¢) .
[. @., #Cﬁltzo) = teah Lx) ‘F,;. (,,A‘isz w- ., [ :.l 00? i
ek — 2 _ exp ((61) .
(st —corder In o 4 _ laorvwa).} "‘:‘— P=o QQ‘S.S\?'T?S‘ :_;.” { ;(‘f_ = (@ut =2 U= /t/e> ( (;
5 Pps - dx .”]4‘ W s 2
/(N“«e, /(t M\\ji . ‘/’r“ f&ﬂ 2 f[F(j)J _Q)or(ZF'E) olt
>t ot 26 E / > ) v ° 3 ;
ECN TR e 15 «° - fr-(@]
— —>_ “’ﬂ ) — /X-"[}:(g)] T £ g
U= (X)‘t) ) . .ﬂ“’ﬂ %(2@_{: 1@)
S wn?ﬁmlg Mfa’maf. e A Wi A Rue,
I TE—
> Mo Ghock o o breop PDE . Shock thwe - G| -, a% 2




i\&l

W

f s w=emp (2x>)
S0 F8) = ol 217

F 2

%{5_ = pa%) 2p( 34 (’— @Tllﬁta o

5 26

-2 0 exp(25?)
=> |- @’? (2(5'('0) — 4@ |

b ,a,,[H pop (%)

l% ),i P
A ®
“Sue o Ao ok Prcn s’
7-; *{ind 'Tcnme > MmMan3e e 48 «a T o € §

te

Ay T°

e (
_(Qhod(rv ?J/“(\)%ﬁ,>

=

EERE) R30S EEEERRELLLLEREEES

3

31113

x= [ e (-zg?)];t ¢ %

‘ de e . i
W\Q @90 ) —t"?hock— = P;’? = = ’(Z"“ @» o)
Hw: %b- " a -
/;7—(' <t 2 _ 9 _Q, '0(,
::r _t ot 5/ = a,’rz ’?{: - -
= > - . »
T om T % /-;;,f
D¢
k) 29% + ?ﬁ'u U—;—;/ &~ U V‘O'f elrm‘m—'epl
A= X~ Ut
1{ chode i't/;-f
y 2¢ 2¢ EY
5?, b%/u t U >’
L’Wﬁ—"’/
concels,
2P
?t’/-’— RHS .
d [, oé
_ e olf =
qggj(ﬁ)’ ‘ —F R w7z X+ Ut




\"’.J

88

Ucﬂrg the  Coordingte -WMS][VWWM

, o4 2 I, o0 '
22 Y2t o 32 [ag’;’, o ep(/-qb)]
G e '

W. ‘A‘.f-. ﬂ/l

b

ot ot > '&/Ulwse A= Ut -

o0 29

oA T oA

>¢ 54 2d 2 [, 2¢ '
3= e Ut U = Top| 550 = 01-9)| @

Cetiing  LHS =o
7’%’[9%?}7 ’¢(/~¢):[;D

> Gl ‘f’l“ RHSr—o.

P D
035 &[40d]

ol ¢ " ° . 00“’"7 ‘f’““" L o
(2 Fr 4>§(\¢> :’%{ - lHe=0
/— Yece ‘o Qaﬂ;ﬁ “Hu T.-C.g

,0

|

5

3355251 AR S LN OUN R R AUR

i

A

G l
[ l/‘bf‘) - Y
BT
o4,
j[‘“ frd) -8
b iR |
ot < (—)/ 'M:l')+c
(x) Gl & B j(puf@ Z
' 2
L A
= 3 | $-#) du
‘ @’7{’/ 0 % Nondam = ¢ PMSM ]>:\a/)o;~+/e5
) TR
/\f 0= D Q/‘XP(Z_
,/*\\

i/} ?h‘[d’( "4’):(: ‘(%\)1@
|
j pLi-¢) =



- Tnmﬁﬂ%e Solu-ton
u

/ x
/é (- Ut) = o #%) //:r “0"1’[7 ’U*>/‘J

[+ ‘@‘P"/" ol [ 7’"“)/4]
(/4’7(>__:Q‘?( %U?')

¢[ X’U‘b/) =

FO'\ the  “non 'mfwffwa H’-’
G rp (77¢)

[+ Cytrp(x/c) =

or =1

)
o

=

1

.

W

"o
S

(2 QXP(—’Q): + G, QXF(%).

SRR

T

:,I fo[ vartton Deﬁuortfon ‘fﬂl‘ 3 Ce)
0.5+ 05 §x— {1~ “’Wﬂ
‘ >t | )

0';—1- 0‘5[’7(— y+ - O(faf‘t-'f'/]

[ —0t |
£ R R — o5y 4 D~SD/(/X’DQ»+/)
=7t
0.5 + 05« 4 pw/ A—e s 220t
=10t =t

DS +olH + 057(4(-7,-&{""-’14'}%\
[— ¥t /-

thwvr/)
05 (H#x) + v-SZr( =77

X
=0t

05 thx) =L + .2

05 [H%)+ 05y (, [+

)




| %mphﬁ,mﬂ 2 ().

K-0t -Vt+)
T—ot

0.5 + °‘5§ K- Pt— Ut ’U‘t}

05+ 055 — oiye — oS¢ XF-Vesl 45,

[— ¥t
XA+ . >
A /UJYf/- (—r¢+ A —de—t+) s
e S U
giasl | (o ()—Tt) +7%- % |
e psrt (X)) Ut
Y=ttt/ By
Fo—Ft——Fe PR
i oy e [—o¢

W ~ : ) 4\) \) )

i
.

11

.
.

—

1999
idd

~ A’fs’s.’x‘%.";.m‘x

"a
Jd4

i)




Qb
I
« <L ®
AHW";’j «® S Cmsengetor P Mo cotted  Uslana
A A 0%
e . b | proon)de = | Tprtan) do
A & Dt ‘/@ 7 )
¢ ® NS
msarua—tim %mws .%;‘ = J‘ [‘T’ft%ft) o= F*th't):, Ax ‘
S g A ol vt v ® t
ot %%-'”; =0 Drerie—Formr «? Consenvoton  doro o Intexra) »@am,
s 5 u),) & ,' | 47
ot * o (T/ L Consootte  Form | \ ® Ay X i alu.a«gs Wlds g/
I~ P . o : j___v Xy =Xt dhr : .
j ) .ﬂ]’d‘ T, — <, . di=t 4ot @ L do £ dt >0
S tom .”'ﬂ
oneral 5 |2 >p¥
% AONSecvortion Lowy | (ﬂ))‘ .,,_.gﬁ‘ DP_(: .+% l:* o &:qu‘ Lansention
.,;40 Povork: F* hoo +o Lo ﬂw&ene«aqb\e, So
.ﬂuo —Has “%wm (\Aj ot s\d, M\LM&\LX ==
B
.“ : ¢ S € x
o B B = O
i (:; ’tm{ﬁtc“f - fedft msf”A
:1_* * dongi =
o (e2)




(. - y
e ¥
Qsbntme - "_‘,@ ‘
: L e —
@oc\é.u\,m\ue *’%K‘M >T & _% (C*&( F«-) e“> =0 ﬁ,‘;@

\
_/Q}W s do

===

Qonokd 20 RonoAle .

R
, >p* set L\ 2 Bl
oW ia »%wv\ '3% + (\afw ( + C\ A0 i:
Ela “Te
bf«* ) '/’“)
re. Spesd °'§ chorecta sty .‘ ¢ o
&, — 6{()/* ¥ * * 4
R [ G A T X e
d\t % —=3p) . rg‘
Crevactectls My o Looly | stedelt Qe O’”‘.
(2= | o«
) oS v
IS SO . | .
ot L CF= Croe (|- 5 ﬁ

\\\_ \ (7(\'«-» ¢
i

CP)Y=t=F = Lrses psds)

e

¢ 3
e+ rer))=e
2 Ade \ D
>t T (C * (W) sy - ©
op - )
P + (_" lf}—;"‘ = 0
= o f
Aelq = =2p, e
—~ T

At

[/]]7/}

///// /j/\/“’,’7////

\lé'“?%g%’\ vovg |,

L
7= S(e )t ¢ €
((ut)= (%)

o e . - - S -



RN —geftmd fectar 5
T o Q
oliseordtt auons —gwm" @ w 5
@O"RW?M Wone . ‘ w —
. A G/‘ A~ fal “P” 6 Wale  Sxn ; Smonth S
e ¥ g(%)- ["7—_ﬂli>)_ .‘?‘
| / A T i
! )= ’/v ‘( . X |
| ) /// / /;// (bb-t ) Yot '//}ém’]/b‘()j_'j we o 520\0*(«3(‘ shode ssgeﬁ,ol _ (shode 10@(8%3;
St A / ' v wzy, g I & off
/b ////\‘\ iy (ap= ] A
T " §mg accms e
LT e
= 75 | = .)/9-0 @Dc\camem on o Shode @ Xe C—e)'
| | \v e - _
o i ten e Contisns chomgp 2o n Fa)
dt e( 5) : S‘( 5/ = .F""(‘
{/z'$s/;' . .vo“ o ® > ‘/
A= g(%)i +t {6 ) » [/ ‘/A f’%é)/b.llsﬂa. - R‘d‘*“-% o Q\Db\%—‘
2= (‘/L‘ 2/,7)1 + % 2 et ‘"f, PiAat)— ¢(2,1) T=t.
) >
\L& ¥ o _Fo ’5% ¥ % ((C>:v R S A 8 £E
éé_ -t ."L" &?}Q 50) —_
R $¢0 St° ol SR 4%'%%2 =t
F(X)'t) = ﬁ(%) L= __lé_ ( > — t/ ) i E .’:: _f;_('_).: S ‘9(') 4 >L 3(‘>‘ ’a_’z = ,
- | ( =t ' .ﬂ‘ﬂ—. >A b;( 0= 37 e S =1 .
Tor al  ch, @ =3 2p- ?ﬂ_., ‘ 4 2= s
— Y § oo 2
i ("" ORener)
Shode *fﬁ*warh%n Fomg & —® CON, . '?VE\ Y4 S
. - @ o+ * T ’ﬁ[fc‘fisj .
A% |, e ? E
'%W*‘L o"\1 (\&PN-MI— _




’2)‘
2o N
/ he T

:F/Mao acroLs “+lo Shecle = ) P
_{.2.0%1 Od} M)eebem_a Mo?ﬂi
.w\d—l’\ +he 6]/!ock- 1, Contlawows ) _

P>

Fe Fo.

FL’; ‘FP— . €E—= \Mb-;‘f*s;jc;c .

zgg - te Colta) fﬁCL(@__ /Y @
G- G N\
i Huﬁonio}r k.

'(’L\uf(‘tc beb\e_o{
' o R, O T

I ‘bQM—m\\ 3} :Z‘-é el
G- 6 .
( N\/S‘*ﬂrﬁt uq&&u%.
20 2
L S e
FL "/ (.r— ; = (ﬂ& '
S 1 f e e
| _J
(ﬂ‘- \\_ _ ¢

S LS5 A5 02 bR RRRR RN BRRRALLAAN

e

-

@ (Ceroe)dn— (e o« :&*i\t(@_ ~G)

z\J vaspoctha

('h' Fe)at -—% \Qlwees
1'/'7 Rt A
7 i :
¢ = 62 Gz — ﬁ C(, />y
.:X.g = G — - I/), .
Co- O .
VA L
Ve "t
‘17‘2\!%?(, . {?nobleoq orticved O discntiancis s
T T P
o Stexndt Qg

l/ Y

( | * / P g ),
) /?J////////éi/f/(ﬁ}///////é

%/ e (7).

) %
_"{{i %IDQQ_“. -—de;ﬁ'l T
dt LS =D > t {5 t -

beaﬂw.s s Pe.gges (2,0) :l-—lf.
(*(%t): (- Z).

Y <




M

FSi5ddoatioibiobebisstesstititt

hectun b WY a 2e d

Hohaper 3 (lele). oy pdoordec O >

g@ur\cﬁ\ - oneles ?56 :

Aet omors

vumtra&)n. ilziatl)

e -

Stk o> "7

Cound. wars, | Uibkection é‘({ a g{-(qv\j pa e pbo reng

cefocto- (\/\e‘x}‘\o;ﬁc g\ig—{;e_(y\,g‘ U X t=0)
PR
> 1{ eyl i 3’%(7:’0’0)
(x=0)=° ce T T w7 T -

_— - : B e 18 2, L 2 Ry
@ Q:.:*;t/,/ \\,\,- . /‘% ) DQ\/
—_
Zal > Qwsenf@ 4o GHuewe - Emﬁebﬂ&’

Tl x+dx)

Col . _Zi e— —tepslon 1
f (— o(e(\gf\ﬂ/)\ N{&Q—EDM

U&icoj«w\ ;
/
D Anwbests SVe . (haa forafoe doatn )
— 0 < X <02 -

s ot lcos
1. = W%, t%0) ;]Cm). @
%ﬁc—(x, —t=9>:jm‘)'

Aygrwe ) ::\‘ r—pLX‘CO'&') = \%K‘F C"{ﬂ_" Ny o

“Atlot
\ g Gy AR

[l/\ wti-nenciong, o ?DE wrette, - ( waw “-QE\(\ ) ‘
U
i A

[ ~
ek o ’\\-EAJ\C'&( ons

c\Raroucto dsfl o to

<;r<7x<cu\5\’¢’\fs

yave ~t  —to

as A sysean Q'EA p»\)\g\zﬁ\ See o%}b&

‘MGO“Q\Q e ‘7‘1&*'2.«\

’ So\\«Q. Cenn duu,ow%\o-a\ ®Q/?bé5~

Congtanct GA-KTon o%\ olejut  PORg
A% \!
, .. 2 S —
—_— —_ =
— = - il k)
2L . 2h
Uis=sn— M = e
= iwzs P i)
U RGN 24U
3¢

/ U S
3 ot T oy —o
O W ‘Col . e
St P .
2 W Q > o U j
-2 [ = = o —
"a?"}t(bxu > >>:('>]Iu\= d ¥



i
:

e
Dt(/(\/ 1 o X
V4
’ MQDON\\?\;ge 2  Mmotteix
. :
G 93
LB

ot e O & &Ou\?\&} S\)gfem :‘f : j:f —oreles PD€S

We see A combiation a$ i il o B, | et
QQe,wu?l% ~+le Sytem — 0

\Q,\u;e;\iol\\uég ‘ £ @f\cjgcuec{a_rg Jg P\E

13320035 PH R P83 13114
-y
2
)
i
5
Bl-
,_ig,/

. >\ 7 v : : ) X 3
&MQ\L&‘. .‘ b—.t 4 60 ¢ “}X —o Y MMC(%LS'Q&

51
EEEIIY!
N

= 1 | N {\'&:Qlko& -
A=H=0 = ﬂf); Co o 5% P Co %\1$~QQ_5\,\ ) SN >\ /
NG T e = AT e

\x OK\J\\ =

() z | IZ)' ) x?‘ \J? 2 N Cko\r‘ P 9_— . cm ) 792 — =5

X [A&J X ’[C‘,] © ; 3 ot [y | IT ¢
. . a— oS — P — = S A

/Q« (9( >)(¢j /: ] A= Lot * § _\}\((X.-,t) E(ZS > (iom“u\g—kton)[

]




o4

5
‘/' \j\p (?S,'t) = Fb C{}—) = F-(fx+£°'€,> :
_® =
:;0 U betee) = £ )= g,
rj: W £ W
& & .
P U= &Y
: e U ! ! Vi U= Vit
—® w |- ) — = -
\ r = s % Ly =C (B U\)
.Y o®
; \ 2N > ". | s / ‘(_&_e)\k
v 8o g'sh/a 4721 %=1 | ¢ ® = ;[»C uc—coJc) <+ { (X .
. ® o°* ® A P
S R fj: L 1
W = . [21\ = L 24, S .“,;. ,
v O% Co 3¢ “5\[\\(7{ t_o) = = .“Ao0 fd\f (
' L = ‘-‘iP U= ;[\F(\(‘ﬁo‘t) +{Cx-&6of)] - AY
TRy s | ﬂ\) o° |
Vv oA ot _G/ ‘ l
= Ty ; WX, t=0) 31&‘) ~ “Xto) afcﬂ.
/(D):D
R ou "
2 sttt} =(=o{ w5 =0
‘ A =1 — L
2 12U
. | S4r G Toxt ©

N d |
)_é > ; .

Y= 1’ []D()H éot)+*§(><—6v*
Al o A zo 2 Xis a0y Ny




|

&

L

u ¥
® a Ve 5 et Gan.

e )
I Geasrall Fertlon {lu\ lM\ Ondlac ‘\\b‘gs & oy ;;1 ) \%L’U(AC :/0 —_— &Q%._eg,.)\ QZ/‘*)QAUQ\MLS :

_91’\, " , et : —% Pporebolic Ll ol obe .
Azw‘ -+ -i@;ﬂ s Ca:;’_ :b (5][(L4+ow

eYh

all/\ . C: .

W = Ar G o, (,{Koxmil) .

ot
R —

;\P\iohm Seston S

) g C >
__.a—gb"é =/ | "/Zj _i U, _ D/q ; —.
oX I ?/)j " ey - == : .

E— N SR SN LA . =+ U =0 L((x;-t/o),]% Sy
20 at} A f : 1. #A>4%.
2K i { B_I/_ . 0\ « Fwa{ Colutfon . WIMM 20
> ‘—Q;\‘%Q'-aUQlJLS d Ol
* ds o | -
KB en be fapped —¥ a -~ S I— /g -0 > uFi8).

*—3&((45,1) ’fﬁév).

R EERRRRRRANALL

>V R ’ ki
D_n{ L /\\ W = Ol o(Q(/_otAP\-Qd\ : .“: l 1) (;/-H’{’ 4% Q/} l/((g (X)‘C)) "t) = F(é)
‘ ' : *,1)= &= £ =
D o I ot — {P‘(i‘m’% t=0) = FI%,
£ | :;0 O 1. At>s. | g \
%; 0(6'( 9@ = ° .1'90 ~ (% t=0) ;/C/%(W/ t}o))
’\ O L r’@ = _2/' \/“\/\_/
B -l .ﬂ,@ L ="Fr¢ x .
l/\/ leet\ua\u@g ' ::L’@ j Ulx, ‘t?v) = FL‘X)
P i . 6™ 7(524;4//9 o 2o
%— UAC" > oo e 5 et r et AQe )\ _€>9>Q1\ veliag ‘J v FLX);
o T Zh 7V€- e A
\\«R@m& 2 oves PDE —e 4
' » - F(‘f})‘t bt 1 X>95 .
s : ‘
Bothe <o >t e i s R SRy S
\ 0 = o\pta  FYStam S Y/  pemzt
nQe AN ot 1- ==z




VA’.\’J

e’ @
€ oo
Now, Le#ra 550 il Mz = | e Taffte TW“-Q\M& Coomlanm
Méx,-t) = ‘(’"‘ QAP aAc( io\j ‘\%M"
‘A[ la ot T e T
| ¢ ® P - ety --\3 Cacy per L0 !l,am%ek s
i «® o
i { > |
= e e e e v ® A= L A,
i { i # e : r”- ‘
j } ‘I v 1 ‘,a. 2 . Ao
- e oa; S pas
I e R
L ‘ * Q: % ed °J§ -toe;%tc = |- Z}.f
" ‘?d.. | 5
| <
: .:‘70 I 6(7‘:‘[&0)‘; 3 . AL 3 ((X;‘C) ST
[T T Ll .:-o ' e
| | |
| a ] ’///// . / / O”i .. [(owmen et Jon 1L
, ('/ L = b)pr\ucxc) ~ Ry .
\ | l{/// / / / .‘j& ; M(?‘,-t-——o): 1 |
= Sy o " oM >n-C (™/p) 3 ikl
t( .ﬂ”‘*@ > T+ — o . =0 % 2. XS
prAPeal suutroy 6" Al
Nt 6 ® ‘
‘ > M 4 > CC(V\//‘\‘) e o™ Q(m/> =
7 < AN > ' ¢ Aa——
! / ® o : SN 3 C (n/A)  dS(A) iy
._4% ot a(M/A) > A o el
erdhiom | —




«*
& %

>m / e o &-
St CURlE S e o)y s c—9®
—®
om n >0 .o
ot +[" '¢A~$-\\‘) 2% 2 ¢ *
om m ]9 -
R Bl o, (Lot -odc) g
¢ ™
aal e ALL (55 .{ﬂa- ‘
dt_g v/\(m(‘;,t))_ ¢
dn o«
red M s
> ne nd §/ iy ."’@
Oongdan L Casee MK, ¢=0)> s o
- E32% :w@
A e oD Séﬁgb.z?ﬂfg,
L e T Y as v > "
o\‘b\\S R _ﬁgg: [~ "2 i””
+ 0
1 : ~ .a -
; ‘ ( /X . W% 7& Shpeie ‘a“‘}
ST IR,
| [ L, N~ ,'“// ‘JQQ
ST s

, ; '?.///,//’ ’ // ’/// ‘/ S5 ' "

.-.

PP

choue s»\ea&
f - fe
mMe—Mp
me ()
) m Fr-= (’

\

\I
Ay




‘

i par R
| 7 M \I { ~
Honewste  Roblesn . Dot toq / U= 5¢ V. CO”VM"ﬁ i "/‘W’"’ "{ oDEs :
Zode s dw] o oWt :ﬁ '
' M, R = oke \g R o lra.' -,;{0(’"" f /go{/mt =0
Convest Mol - vecta "@M«t. 79" :
'4&9‘-’” bectipe ‘g)jon ahﬁwz/j’&%‘ﬁa; 7)-.; U= px [‘%'7 ::M,’j A
s 9 | PSRN 7T
ko dx | pl j”‘”“f (= J’”j (
4 U -~ " ¢ ® e
9 ‘_'é U g T Ry wx
ﬂ nt@wrtion on e e .”‘ , A | ued” |- = J— Wt
it )4 : [ S v
nttH )47 = = = ) ¢ ' 3 T %
5 a5 — At o :'::: ® R '%:7'“ *“’—-%7.
v . [ — / _® ;
y _® ) \
o " t) = nt +yu = —ut
e L o ? i b,
— ox+F [ =
e O [W olt o ..,.40) s - 4—-’—)
| ‘ .‘:’ "1/‘('"—“/ v
— .-a J ol , > I~ . ;
o o i .
. — - a. = B0 yp)- o)
_2 (i . o ° erplt)
2 It 1") a ST (74—):" . [® (¢+1) [t
, { = X ). - —"L_X)
I lalte) £ % o /’;7,4' W S G | 0 . vw?’ (F é)) ﬁ ; — U - \2apre)
o - |+ /7 o % f(é) n( Feox s




Joctue T [/ %0/ 200} S
W M %o\ot\ — M!:ﬁ&.ﬂis .D_[) %Lwﬁtcs fl \
A WM iﬂuﬁe‘\’o(\ .
. 910( _ c"' 9’7/(
ML'K;‘t) . at" (4 90(»2'0 .
— 00 < X < OO T.C.s- vuvx,—a "‘?‘*"7\

Det < o0 %(W ‘t’o).{: ).
- e %g\u—t?qu “%\ RSW v\’
—{\ (’{ (7A-Cot) = —(«x *L&ﬂ =
////mﬂ ~ )
¢ ——ZLTS 4% ds
e e
: .1 H' 30‘% :
Q \E 2L G s =0 |
Qe a’t» = S —
WU =0

®

PPN

WLLL

LLLLL

=

WLLLLL

XIXIXY

XX

%

"FETXY

\E \ \2

12
3

(Aot) =9 (LT, k7))

= o ﬁﬁ‘me?ot\ RO fs* 2 ?S C

) A
2% ox - °

ug-rg’ :'(/(g-{sf
SO G e LA
o EE) G ). = wed

o G (mmcw) + G (R twt).

LL—= uux, ’t-'?o) = ~€ux)

> U
Sl t=) =e

G« G ™ = fm; )
-G G7+,(N) « G G’—,Cx) =0 .

.f.

Q+= '

& () + G‘L?O:{«). {
G=<1 -

G - G w=C.

JIL,

—

e]() v|0




W.J

PR TANNAA

—

1

o
XX

9
e

sebbe

WLLLLLLK
e

ddddase

R
g
ke

12999

V4 ad




facongis e &
- (2 ) :

Vi= 3 ( DH—— i) 2 {

i >4 l owy
> v ( x ¥ a 7> =5

ol satay D |
‘Ln‘ﬁ‘w\ Condite g o2 Enw&mﬁ‘ i Qm&%mg O
whese [, Wouy Ban, Lot ¥

-

L—) el — Qase«)\ P?bﬁ ?C\)\J\S’—V‘.

C

3339335535 0e5000000000111001NC

-’},«i\

e

% Moy ooy 195 Qo (E 2 altes
<

€ Howo~ '\/\,_.(\l r% & S

" oo M,\& D; C ¢ {L.— l\? A .E.Q—S‘
iADSz Conditinm 5 s%‘v& Ao e tht A

('/ONC«:S‘ nto ‘e o win °'§ hﬁ\":ﬁ'. G‘Er% -y

’{2)*\ L T




L

1iiiiaddtitte

299¢
TEY

LLL
PYIIIIY

129%4%%%%49¢

ddddddd

,{Q\Qgt A= Gt %[“FWC&) - ’E(@‘”"’f{(
e Lo - fimed]

G )2 (e, ) 5 € Vs B

Nt
{

i Ss e 7Y e

f

L"eua\ Spohsngisy,
\

(1%=0, € k)

M.«(A7‘ oy ;E
wee) g nm®)

VAN Un = U Ura a),
\»K(// W =T

\’%%‘F(’xA*C"{“)’
> e bade % Beo L T.Ces L0 pe )




e B o

«?
e ®
//\/WWQ $ 2/ v 6’ V. Inoo N
5 i c 9 Ses pol skesaus e Riat
21—/(— = &_‘_),f_(- =0 c/" o2
e 2 i Te - K=o
QA . _ a1l = v i CIT
== =+ 6 (ie’r,,& 7],2/ s ¢ .%—QAC {"> ?,_,,_\\_q}.,
S B= |0 - ‘f@ X
- = 4 ot = U
45- = Xt &t ~— ‘/a‘. U )
C : oU
) —e_y - ”‘—1‘/ =0 -
—B Qenedivafy - 2ol-oadic  PDE ¢ * )
, .“ap) /%1_ AC s %/\ll? TP"C’ . OOM‘\Q" e rectocistiey 8
\(\ QBOJ\D'N\" . .=“=@) 1’ — U < 0
' >0 . & ] .W@ @) . Brmutetr o e PDE -
Aﬁy = B sox 'b_%v = .:_a; \
5 l1 7/1 , &) _?%4 _)(2:(_‘/'\\_. = X 7o - M@,‘;éﬁ& 4s'\(\ ,
2‘4 et /\[-BI’,LFACT o oA 2 -
A VIS Sa e o« < T T
o2 wok  4An . o
e o JRE A PR
.{4 ) _
é/ ‘f—L""’ @om-:tmf 25\ AN SMPL o ST | ( Q)mel S\ !s'fu—-:).
W A5 - - "“"\ Resge |

—R‘Q.gz [/LLD,'t,) = V\,Ll.»'b\ =0, t>2v0 .
. [,G-s' ML’?‘/?} — %K? o 4’766.5_

“gm) £ ¢, ST

|
298459




&J

Crare
wix,t) = A (t) i)
lt/” Mw\q\ﬂw\ |

S

6 oci ¢ \[}/\A a  aon=tut e\ SV .
?—Q W+ o, .

L_%H)‘ X q%i"‘) =+ 0 |

@_’(‘C) ), = (i(_e) F@‘”Lx) QNB 2
S 0, PR
= Bw) Flx)
/T_/ e s a
== =% S
= = ) s

Ple) < Aoy =
‘\E(Lx) +2%—%) _

/Q LJ\N\\'S %:n\.) e er e -R'C.‘?
A /%b) = \]{L‘l) Sy ——

42/50 Hok(‘(m o Qw\\a{eo\!\ .

Fereed  Sd \_Q\cx) = C, %mg{h‘?) s

Cy osim).

PRI

TTY

Ctrende B ’\f(“ = _5 Q.%‘«A(,,f?) -
J
. Genasal Sa\n Gen( [F) =
ghw) =-C, % L) - Jo = T om
o ot R Aep [ pads), A= Rw,
rix)=Cet + O o | Nok=Ae
‘\Ik-mzv"z/ Ae tat W oaky s e
> -Sevinde oDe
Tit) « APw) =2
d ') )
F()
F ) = G e~
> @) = o Tt
= Y = C‘v—q‘; @f\éﬁle <j“‘ Sto (kent )
U = Cee ™ o (o)




Gum.,\ 2ol U(A, k) = ZM? Ak U _C”X,*D A
=1
L§ ,Q-, = ‘Tf éo‘t\rb - WNV&SQ £
'iH? a ‘%‘HT‘L‘L Awn-,\oer?l
A=
“udp e Rehboy !
IR Wl i
%) = f:, Ab%él&ﬂﬂ).
= |
/L___———-*Fm\ctfm Gn  be

Fﬁ)wen—u-‘k ey —thi

“gertes

J‘%" (M7 ) *\Foo = L %\p STh Llcﬂﬂ) S vz ) |

= Am g S ( omim)
An
533

i.\

—
pe—

g“mw., ()é M) & uvxuf;.) Ary =0
’ W\“\Z. \"QQMQ ‘A\c o Sw
- au,%au\\m— .

3
A= g VQ/m) Qinllmzr) doy .
)

4484

EhEAMRRLERRREARALE

A

SESFEFEITINe

ML Shntion
%
UL = A‘P W (7, ‘(‘z)
\ﬂf |
v LVe LAp Mo e A "‘E’wé’r‘?l‘é OLM <t
\DHV—O‘baML';’»Q“ )
'FW\DL‘LM o o\° oA U
}/ L/Wm >Cw kA Syston o’ﬁ 1t —orstec— \Bbes .
P
Marhods 5t Iw»ys.
® U 2P _
[{e5e " Tox T°
12 pese
LCs:  ubx,t ;D)‘ -"‘Fv‘) —> Rissuon MS‘CW
(Ait=o ) = Agux)
g’fe,‘, A ? > ’g

|

WSt [o %4
aP >t + fn Co" O

I
o0/ o%



2|

\A?\E,.

A: AN
ﬁ:r%u' 7;:] ‘/\':[ﬂ‘ %]/
dot (A —7T) =0
- '/o — A=
| dﬁU—;z” ’2()j) = qg.ﬂz:&—cﬂ
Red @mpavess . (A '1,1)251 =0

e 7

_pE -6

__Cbcllu) < L/ﬂ 'ézl“):o-
Al cA® o

= 47= 06 9.

@:&QL

(A-AY) Gy=o-

s

= 0.
0)
Y

<0

_ (
> &Z\/‘: [:ﬂc"J

o

%

S3AEAEARRRIRBERLERAAIL

3

LALLLLY

S444dddd

g{‘) {
(o

| g
. AP{]
Co (o
izﬁ’m
9‘4’ AL

f;‘%/a"qz CABAF =
T "
’\/’ :/6)4({[; —) %.\]g 1‘- ./\:%i;;

Ce
2_. \-{/" a N__ D o \'ﬁ\ _
>+l - o | Ly =3
. .
=5
N >
%S—{ b5 =
CAS B\V\ =
.



W J

8
%‘2. A —Ct + %,
Y% 6)= Volh, o
U AT YA 5 t=0) :\Cw)
£ TPy =0
Tondoce—LLy o gt
o) %), é‘A |
Ple,oy= 44, ' ®

T- a3

W )« pe (5,0 Yl

SREEEEEETIRIEERRARRIPLELEREARLA

(
'\{/L(/X,—t)=%{LX+Cot) = L@c, .ﬁ(x—f&t).

il Stop - LY
[ ] o —/a][m_
UL, t) ;;{uw‘,{) + 2% Jox= o) ]

v 3 o) - 5 qureat)

P = B2 Locay £ 3 G-t

——_ﬁg_F(H cA) 39 (x~tcut)

M

On\v\ S ~Sy vwvv% -
\Wsﬁ = Hﬁq -~ Tﬁ, AE,) =0
= 48)- pefis)
i R B i




_‘G’V\ +» %\‘%‘\ e BQS ‘

# Moshads o{ | ey j

A %swdfm oa SQW“?“{?“HQ oo mad,

oY

o

RC:

/\M(%,O): f(_x)
1 Wl =)
I e — L N%
>N L oW < %
s EC 17 —R 7. >,

ES 0= X <cpo, t>o0.
DU |
aq{O,f)ﬁt ‘F_OQ’: o Défx¢//
l
D g ]

ot Wxe0)=0

oW

ot 67(/ D) = O
A\

=

S

(
\k t § (
— e ) — ! ~ A

&

EEEEFETTTITIOERSERFERERERALANS

/- N - o
N
7
\ ( :
/V —( / |
- o = >
= X
S

A .
Sea— v A
N e s
-7 \
e o |
& Xv —_
. - L




[hecovme K >/ 6 /oy «
Pevten, 3 Sopmectton  of | Uaslablos
OVE = Beg
L Senered T c\'a > okl
Seclos, Sol'a
—= Wasdc A0 X vt ies
(V55 TIRE G i vy

148

—

~

1348¢

«
®

!

H

HIHNIIIIIIIINN

?WM—’J\ ]

gubygﬁdfx = )lM f V¢ dn

U
Jp € C2(0)




— L .

chqu[ ;fﬂ'wfo(xf-f()/dx

= sbm + WO%,&%_@,)
= = J VQ“fO(K

Wk'? )l e S balov Spacs
WU >R »

«fhew,\cx

13 W euists — In L weak senge

L) /f—fw[)/e

Wieth IN’

L be/a/\:?S b

A g o g
WHEHU) s HW) e, )
]/z AN Milbast
(E \«&m <oo ’
T e T terar T nts Spee

(:'

crrerer iRV EO0RREALRERLARAR ALY

¢
?e%ﬂ ‘% w e H) -
bl = 20, U \Dm'dﬁ>
/R/ 1.( W=D, Rees
I/L )
(S rofa) -
AV
= (Lo o i EOV\,M“'
o @9} twll | S“ “"[»VV/A ( (* \%“:Ldm\/h
4%
& ( L < 0>
¥ l‘“"%""’“‘% o—\ o hesnt ‘%w v
>Q)%(\ ‘{_OF @UO.rr\ \{\ j(é 'H &  Hilbaxt =.
we  aae c)&——?lw Seboe
"ot netr o (] a)
~ Aner ~\>m°hu:k \(\ 0&
> L .
D (fp)=e, =



Cen be complex
2)- (. 4) = At
). BN ERESOL I -1
<) . (—g?ﬁ ) = () F Q. k).
ool P (s) ek O < R

TR FEFEEIREARERREERRERRLEEINEAN

o
LA 5\e .
_—“Q__ L\WCD—)
P ' K—Awm hh&) \6,«:\(.
({\’j)wf = g «eu), SW>WNK) A
S
d wix) >
I S batuy  Hilbews % wr  Sef

\.J

O(\“t\u%om\’rfb\ ‘ /‘\gﬁ |

DA B> e
(A 1@ > nﬁu (o5 O

omd  » L A, (zf,v,l) = (IFF)
Defy 3 How Hhex, g foag et
B Wl SN A ol (" Ut

%_9\\_ ~€V\ x) = Sin Cn?o_

Tun GELT s e
hvd lvx{hc\.}w_ Otthro ol e uaares
@‘\GYW Sith ?N\S%“QQLW\ bki&fé-\"eo'r% _ P‘E

S S -

¥ . & ‘“Pnrﬁo “F“\ e\t

‘n LL Lo, TL)J

a  Conatable aﬁc@gom\_%f.

«! e ppect euv\?m\ A= -

-\ ,SQ&A\{‘% RM>




B hame 10 2/€/20%

Rowy . woak  olovuaties .
\

2)  Sobley - Hilbert.

2) O)W“ W*‘W ﬁ? Hilbert Space .

%\Wﬁ'\ﬁ( -.=V.-£—"M—\. }'\9{' g%insl '—’_\?

il
L
be  an Y R L ’@w e bagg
> ). f@hi:iv ’(ly\wx A bagy M
Sl .

%W\TM Foudos Sees

N=i

v
N
g
NUNAN
©
—~
2
8
®

=
T

IS NNII




V=§ on ]:q‘],] ‘

bet— Jow = dyod W+ @) 1+ Ao U

Y i ewond —ovdor Sffaekal pesertor.

&

AR/ STEOREE.

(») € C ( [‘Q,J;j> e LD mpact S pory,

\B"W“dﬁn\ CondB+tion
Bins Cow + Gw (A)

Bl = Cyuh) + Cauwh)

alss | (Qn(—\-\czf =2 5 (G,\y— chﬂia

O'Q S e TNV T2 K %Q‘QPO\\ Y%\Qv\ 5& .

HQ)‘_M' }‘\/LL = ‘FLX)._ Recx<h
%r%:’o

= \{\'{'\)\\'\'7 n 1‘% He
B)/ 4 “ Lo (Juoyase *—(%\«M.Jt-?o/\ f% :
JZM:)OE m i=out 7191) @2¢: O, b

(4, 1)~ [ 4o ap)fiir @
S j & | (axp«) ,(m,/ﬁ)b)fikao“f D drs

11333%3131131111133iiiﬁiiiﬁﬁiiﬁﬁ

Qie.

Y

®
en we aa Gm;l
(h$, ) =(3, )
l{ we WfQ\A ol »ﬁwwg
};"f}b = a,p«%’ +(ral —a)) Y
“’"(QW‘,_Q _(»ﬁo)%
I]Q a = ' N S L‘ZL‘
® = (L¢ T/A)‘:(?‘) LYF)
T —— i g Acqprer =
. g\ d} N
1 @9) VJ *—-C}-‘-:'::LVC(%
Q\DQ,»B\'@« {a(\ D \v\Jresm\ ‘o\\ Pa,\-tg ]
Thaect @‘J‘ om" = SMA;; Aot -
l«\,l " “No  be tecry
| M&w\
| (LM,\}) = (w LV‘)

1S
I —— e~

iﬁom adapeh v,
Sy -

—_—— — e

(L8, = (L F) =T )l

LR Gan Show -

o (¢ = ¢ ) taa) Py



09
D
| \{ S (P) %)\i =0, -hoa T “'lS go,u%,,;é%fwr L
> et hod = Guix) ¢ A i Qetm) o—®
in - addiflon o ®, B % o o :,_‘
%\ 6?62)10‘\ == 'Pno >0, r.
| '—PUA) = n@k‘Y ng GALS) O\\S‘\\ Wiy o, ‘p"
S S iliate
ﬁ - a \y—mc&\‘\or\ og
?“) e T .

W) = 7 o & e8I et

itx) =

ao (]S) : \/\T ()(.)

e LoP = 5 g s Sugrvele. PooMom

- () + %C%’ = awwd

e
‘—‘G'\l\(;ttfm& ‘

.1‘ '{yh‘-f‘z "I.I-“Z. ,;’ AL 47 .
Lt . | ' |
— uttrction o ‘Y ?\g A to be  dFgenssed

NI

lex L% = (pd) + 4%
Aq;___/;‘i

W K)

NO’(‘Tce, —@ PN \@M qf“-
(L, ) = (b L)

> ﬁ( P« Y | i
*f%’ (pe#') o‘**f?wd%-

I LB(Y/F)/% dwf‘?/ﬁ%d"

‘a>f[t(7\f“’)'+ 9% | ¢ ohe

(¢ LY)




Ve

W

O, \
Ton Gen 58 s

~—

g
13

% ozt Oondmstion . In Oo QO Quker—
TP
o/ . ‘
5= AT =uAT.

L\ﬁ?(ﬂ*-aﬂm o {&b@?fo ~

(wner ook 2R o £ 1
\ : ( 2
® outer  nodbus 2 L @

&) . ?DE n ?vku\ WDMQM((@(

ﬂr\ orlo  +to  Show  hex va/> 1 SA-fFAJLj‘DmL

b ' %
[Crb/ %)w :f L?Lx) ;7?679’ W09 dar .

T55535005 0 it

‘l(q)“: = ( B‘LP ZWDG A : L2 T |
& <) e -_,,
= / ?q/) i [’,’{ 2R (R'P/’IZ> * ,g %J
O3 oy
= (&3 oF ‘ el o8
| o L IR Ay
.;-———v -t > KR 3)2( R3p ) ““7
) = )
.'JL; 2nd—onl e R, otooseles W 1 -
; T
o O“ﬁ'*' @ == We  Aecd A oo lCs G =2 'E.(’,g
it |
- | C.) . o1 -
Q“"«’ ) - %Lp ’/Q@L ot R "@& q#0 > anealing lesy
'* ,\.'v ._ (.3 NSto ~L i



SRECRRRRERIEPRELIIRTLLY

e &%m\ Rmesttonlosy, VDB goobe  Qike -

=N 2 x 2®
21 T = o >v* /)

IE — 0@]7 Vo

/’L,Tw, ’Q‘ﬁ, ﬁ; &y"ﬁm = ,
| @ = T=0
= Te oo eed o pen-dimensisaalne A Sy g ®
V ’T_ Too P .' , e . S"fw\cv\— L\Lovdk\t\(ﬂ_ ?t‘o\{,\&ms (\-ﬁc\g‘:{(\o\ e
= A S YR S BC.
@R xR L= b e Nom-0Qe 1 red:
C ) MWM‘T’SL: @: @ 6 ®;S -y >t$:—o.
T N partietar 5ok,
Dpsaral sar '<
= - - .\'_\\; - \V
?EE ) e
C A (o dBs N\ @, =
! W U= M e - = @sx‘*"l@\m(“)*\ap
§F 3 eA e
e 6 7@/ { = -« a'ﬁ@/
o~ ® _c_-_—l_.ﬁlf-— =T R 5 ( 5 T
’ A - —
d = E EACTS N® @’—‘ ~ s




Y
o(@ss
OQ V — ot [\:*: €
A5
o(vS “ Ny at =y
Mo_v d.g\owa-) tle  constants -
= B o pq [ - A Uﬂ
S oo *
@Cf L5 X et)
°

|

_‘,.i R [x PX
T St :

%e?w-%‘@w'\ congt
Ml{\‘rﬂm
J
—t, ?Q&e\@ ﬁuﬂ“ﬁo")
=5 qet —te B o
9 ] 3 LRemg *@(X) =
W = @) =o. .
X(¢)= -
YRy

> :bﬂl

PN s —

W

MU N

|

v s

— .= A SoéQM ) 'L’\BM \/\°<2Mr*)

wiversa| s

- anAten
e T 12 %‘HV

/K e OJSQf\fAWYM& ‘

Canellon

B
at U0, =0
AP0 L ) ¢ Baa P s (A BY =0

?‘M: By 62m%>

wl cam(ﬂ

=

_ K (F)= A, [3 Py t*) = > ‘2“52\,/% (.

= -A = T) = (- A" 1) |
»y :
> @LV b = AM ‘&C\) (-—-7 "C)X“—\( )

("\‘

=5 2040 bmu\nﬂﬂ—w\ e flon s -

A T, FC =1
AP U + BN (20) = N AT (20 BY

7-@‘) ’(’\A_

SMenveling. cand3tion



. ed 3
SR e S Sy =g X . sy, o T.Cs > Sl .
—— >t it S : pg X(t=e) = %
T.C. uto) :{(x a7 Y
- e % -9 KWL
o\A ) Cr= , G/
A % = u. & ‘E. = |
Set W sysas o gy ¢« _,00'&;( €)= s () 35 (4,
. S
] [ K e P ¢ Voo L
0\‘(. A @ S ° k=% Ky = ’,‘%@)
Nt 7@9(9 : \ev&' 0/7'3@:\\/(»,.\%5‘ @%Q(\.w‘;f_,/sr e (s ONCR.  we See  Ho QM\"\ ~MQ5W®\ Foorfefes
A\~ P LN I N Qf»a‘- e Solusta faks  tle “?""‘\ \Q e e SR04
theb A= = A\ A | =0 ¢ |
\_// 'y ¢ = 4> R - "ﬁ;Lg> Sta &t )
[ = \ A=A o—
/2’1' A= (y] . W‘: Mo = la( Galt) + lzvév$ue)
AN e ;
— | > AU j} :,"0, 4 ~n ] L %) 005(__\»)
A== R = [—f\ - = = SNt - \C“ 7
i :::: Shods L Srapanbiza ‘%‘\ , |
\A ] )
v ) gl %
O(U?%d\)L—th>+C»\/\v@5]’é76 g:‘: ® 3 - aﬂ“"* %70‘
%‘] = G (W) P\} + Coon (-1 L,} — I, il 7:7:;._
w . t.,__.J - “LX/ O) - v 2—‘ “"Cﬁ
v « /. PR




v ,

3535555 Tt

i

£
Lk
Y

3

&
299
RRER

79
AN




HRobley,_ Lo 5 < . TRewetice Pt > Dot ¢ Wdan%{\%.
\
P‘V\o(QM ‘),(ol) @ ® + @55 j?D.e =A% vy 2W = el
. T R A T De t<w©
VmsfeaM -Gt Staly V2, et
= TLos: Uttt=) 2dvy oS A/2 ;[ oz
r ., 2 xZ 5

tor 3‘“"*‘\~$€a{e: d@m
AT ~

‘o, x>

- “'du,?be N \E\«AY *‘6)?#\ ~_—— (. \P)

| (porsenpiive) )

D‘QQ\‘ ‘(""Q OQIMA Staalegy l?\b\g

20 . o
Ti >c IZV 9r* R

?3??%K\\Xiiiiillﬁiﬁiﬁiﬁﬁﬁﬁﬁiﬁi@

& (fq pthe  Srewieterg tie e 3 %} L = W
‘ 5
F = © g-f(»e'%&@d.;’w So¥a T ' | i}
P’ W chavouetecistic SAUWBon Cratde 3 % .
howegaeons - Fory S Poblenn | | £*
| — X = - Tt -
Sotond —order T B ®s: ke ¢ ke > A= et B nm R )
—7? Sl —fd\ oongtg f:v\ @s( i { W= FL%) . Vi {g o
— J&* S, - Say @:E@Tm V%@bﬁ te Wo. BA)=1%4 , 122, |
= SL ewMan: Y| \ | B S S
2+-n 0&'1 I : ]
Vw ¥ = X / *'7] N = 49 §4'—L—7f’%>/45¢|./7/ , 65 >;.
A QI = . aA
L (O &“Ac*fan. [FOl =) e oo
v g ac%<y. T
Reon RARsaY \%m\ N Lded Aot @ - *® \’X ; .
PLQ‘: C\M :SM LQK“\> = Cw—zh(gr V), 4L'X’ i)) ‘ {S 73
Rased on (£) e Con  Clotd e choerecteicfios |




-
Qe
Qe
oL O« e .
L i P () Desormine Atme £ locrtfon  ~for Loty
g ne- ﬂ\le bﬂ‘m’ W olertdh | He fwm _ﬁc +lue
@ Prten o the eRpansion fm.
e '
= a
_9&(" @‘_‘ 12'60'” -t = ""Zz, - —L:; =S ﬁ5 é Ti-o').
Ig.. YV ‘
. n= /‘é-‘t* % ¢
e y
¢ *® %"b + 45 = Ti‘t + 7 e 3-le f‘” €°’>—"’*“°r\
¢ = @ ¢ 9 .
ﬁ‘:: (f’lv)t i
‘f"_ ,
«° e 3; _ 3b-n%
¢ 347'13:' EA R
i o | -
P,am\l o 2 C Deadl: H= oo - %—T
i ﬁWﬁw\ w@o Co’\w(j‘ﬂﬂ) o ghouke SM .,,,—’
% . fi-Ff  TU-gu " .;{&gu‘s i
(/(L— Up U — Unp. ‘ aee =i
g2 i B £ ,)! + t
Sinee  Shode Lam) 7&W ot éz% @ = — o
SR 3 FF @ Q-._o . o ! .
A 3( ~ 5 S .}._,,o l?(-’?/ibm) A
Ry dl D= L {
EI PP, et - [t g Tee ¢ wtiet)] = fotee s 8diw]




CORpAn eItttk ——ot— % =
t+2= Tg—t-ra /y-)-Lt
——
i Xot6r
/2
+= —=. A 2
AN B g = =3

), 0(”9“""'\1 The  ¢dutha

vf The -&x?nns‘?s,\ 5@0.

> 2@@" ! chakeu-féﬂs-ﬁ(, ‘Z@# +he P/)oPan Sion 7[2/; ¢
4
1= —% 49"/ o % = é_t £ 4L2
é .-q-ﬁ,\flé#/m
= soluthons L= /:(g> . - s
P2
ST L = Skaiio
e — é,_,,J
9/1 dbfr\w( N the h@)?m [1, 2]
q%?D — p(_,gv(—/-”/*

.e>~ de'f@nn?n& 'HQ 7&35“9/\ "H'\-L Nacle ,
% Wee the J:ﬂ “PW eed e

i MF the ‘g’qmﬁ"" ‘\(ém bt e Shode, (A, s ‘

The “WPMCS%A ne dorved, Up- /2 |
P S L Sy

LCL(/(R~* —=

@)
Qoe
o9
G @
@%‘
W‘
ﬁ‘
6’?"
o ®
¢«
o °

. when %rmwl L Vot yeetot @E:

1) ot\a)uo\\ SSuation - $_ ﬁﬁ(
7—> &00@;05€Q(\00\ Oo{\ol"{«?or\ . "-\’; 5
> S8, > =
St + 2055+ -] Sh -i?z
=30} Sy
D e e -~ %?;
2,) 5@Pawe He “91; “aed 91
4) - *ﬁow«ﬂ, on He D \&)&H

w fzu u‘—c]{ \l —>  olefnal myctem

é)-('ka, ‘two  vTows -& the Mol Stadd {‘o

—the  “wo eolwci’o«g

[t Pocte Midtem  209-2090 .

—o03
2%« (=Y @ )Rn=o 5 <A <o0
P £t < o>
L / ’M(.ﬁ(D
1/{(7()\9).: ﬁ?{): . )
_ 4 LA, T v
I [£ X < oo




To detemie  -the  chovaeteristice, é"ﬁvdfor\ okg haae il
O e JoMceistic  Solutin Cunel '

b = ?,'('U\’/ — [(’—%+W](++ %7.: A .

ot
< ('*)

%)=
A
p ’ ?

y) l£§<oo
YVlOOlﬂ‘fv‘TM\ =N . (¥)
-+ = X — % a— %
=L +u” frae F[Z’) 4[?:(‘2)]
e
— 4 9
§ ’7(4’9 : ,M<4§<D ::EL,
= - -
Tog e L% C R
w34+ . 0 ED
'Tjj;i_ | 2 Y < ) ' |

SEAESERMLRERESLLLTEE:

®

.b

|

=

Gze %21
Ao AU CotteRNS Mode -

| Yo \%V\O\ A @K?\wﬁ 9o\vrﬁ’of\ 3 e oo\l He Qﬁ\u{ﬁaf\

\9& Al Nesegtectsticy

U T

U= FLY= Flx-t + % -u’—t)
Lubititate  Tnto e &hodle wl?an -

4oo: Y= -ttt —Gi= Ut e———
%9': 2_—; 'X«—tw" %/‘t = 7,%1:' N/"Ton L

LWabing = )«Z

Ul - (HE)U 42 -A+t =0 e _
(| :_f)i W)L/ 4‘b("'“+t) ,
= 2t

b=

i - |



QLd
o9 #
I A
¢ g ® w2 el
One  con ~hen  gow ‘f°“ the  Chocle \E“w“kﬁ‘”‘ ﬁf‘ ﬁ% - Wm > Mﬁ&mﬁa\
Dot Leles otes, s zjﬂ.‘;' - Adare | |
i | urm- Liondil '
T choute 2 I o(:“ _‘ - g‘f L vike
reecAl  +he imPh()?‘f’ “FV“”’D r: M’ )\/7979 Qv(vf)? -+ Q,(?r)¢ JQ(W) ‘77S
M:F("ﬂ——‘t+__,-u-t>} r‘ | ” Vﬁéfﬂb—]
Ty ¢ ® ﬂg ¢ ( ( 1a ,9]) £ 4.<o .
£, [/ —fc(bhé)%;] F1%) o ®
O ¢ ® TN ( J‘/x P T
' S 9 ® jn s i o adS) ‘
<~ = :(///(‘g) /t(llft'i’ Y C%) ‘“ S = N
av( 7"’0 Wl x) =y ’LO(VM) D.
r’, *¥l= o K
Y Rl o i o o0z i) o)
tOu-+)S% - S —thon L~¢ = 2\% i ejvﬁw“”/’rf e
—t: Vh;Vl ?" 71/\ ’,_.»;—O | '
- —(pd) 1 gt = A
.HM—V) / g e 2t
?‘W&h —DLX<0- N A’? N %’F a,S
nix,0) = 6767‘)—-%9’ 0 £ x <bo ¢ ‘::: @ (%/ L,?) ;(¢, L\.\f‘)
& | b ~
17 1, —s<%co, —— (7%/;?) = JA _F(go()f
FC@’ 32: 0e %o D,



Lo ¢
- )\,% = - (??:z %4 —jc—-\i
/\LIIB;?){’ E— S Q')SQNJ%_ QN&%
Tt i pot §eb%—qskja?w
B‘e—"f—“" A now Wrted) < .
2 . PM& L Y2
4W(Q b) = g(# (M’”w: (J [¢()§)) V\H,xjg(;),) < 0o
! .
Voo andaol
b =
(¢, "z‘)wz J, B ) FUon) Vo) dox
(48 F)= (8 1),
K—/’N\
N ony 9@*’"‘3, Fou condbs.
E"#; Cp(a) + G Plen=0
?)v(ﬁ-" C\; c’>(l,) + C£§»~¢/(b>‘=a
o

\C‘\“’\Cpl-f;o K (@3({;]&&4{0
Tor sud TB.Cs. > chec. alow BC cefoadyinf

TIITFEEI 111 E PR AR REEERRRELEEONNE

v@ self- gt
. = "

T
?{ oo s He o 5.0 an P

o T =

756%" t&} L‘Zﬂ % SQFf—aijp‘u\'f
Theoen -
="

ﬂD l\,o‘f;-‘;ﬂ% S Qﬁwvaufr-/* o L»7£=7)(#

? D). T= gk) 2, %V@ T 50'/17&— adjelat
% (3> ~ /7‘ }\qg a cowrtable werne. © Nea|
| Aot epmblnss . %ji? g‘”_, Wi D> |
o)  —the ov(\u%\;»o@pt%ﬁl( @*ngtou i‘?nzg
o he. Chaten <5 {sm A baon o 15 ab)

@) : _/(/\@56 0715 ATony, e 9%3om\ m —tha
WOpRed  Space, eyt
\S:\ i ?iMj a{w pm % ’ - (\im — E\M
\£¢A = dx '_\_ n=m

,&' Wotwmed Worhon Const .



¢
‘b' Q“«\ t(é L}Wta,lo) Con Lo Lutten gy
\-C - %‘;\‘ &‘:t}“ .
Q an (_‘gz #Dn}\,\;\
% N"W\W’DA Q‘S ‘D\vk\u’%om\ %‘%‘N‘LTQM )
%¢n 2§; e et ovthojomeel
M o be  orve\ieo] UGrsy +he  Tanes ®
et wh, Vhoo — R
| (&, })..
A wﬂﬂ Pesiody, B.Cug
?5(4) = %Lb) K %7&): ¢/(l> )
75(@7 — = K Py - His) -,
e
d
N\ ot Sepaatle /4
—>  adoty A=o Bk ‘f>:j_ L J
- WP R P

i‘

AibaddassuibbabbetitllIININK

Sl ap) =o ST |dds

%L Pi Pzg st g“f’mtjo‘mf
?]}61 praﬁ,

%14 Aotmm\\b)

‘F‘ Gl QJ,SQN@,WQ, y LR i T Y )
e;lVDQE\.W

Obnb(,dﬂ/r —+he  haat

/ T/j )
9%5 2/0_5
o+ I

B.lo: UL = Uil +t) <o, Ht>o

@%@U&M ove Aot 3 N\E‘ e

%\M‘ﬁ’of\ ,

LS Szt o) - ‘fb‘). D <xel
te  sdutbn U vidtes
e =
:.& @ gT/\ CLCTLW)
“he 30/%\/«\ s3\'n
O<) - y
«  §UeliaeA j\:Q LUK

A= % AL Y )



L

5) . Uixo)= \Fw).

\‘QL)Q = §Ak 974(/|¢W71>_

%
hf? %)
& lh,d) TR S o

Ll

-

1e., (eMuneliyerilon ‘

9&« 9‘466‘“’7()
L ]

~k
BN
\ , , B
S:’ S—‘I\ (/VKN) g‘fr\(_\d‘(?\) C'X?Y
CO\\MRO(\O&O) '-ODE '
T + AX=0.

z,(b) = 0o
X_L&) =0

oableg
Comtir: o bamas gty MR S

& W‘N"‘-‘f{\%. osCNator

Yo, Sean Lisntie

\8 ST 2T 977
T S

((_’(A.)ﬂ—‘\%l’\-tzil

REALLLS LRRERRLRLRERLELECRCLELTIN:

Xz OeosP /14 = 00O

l/(,9‘2w> Cheln  tule,

B L 7 Sl

Quagine, tn 4he  Souttn  Rensaty

o v & 2)- T =1y
—> Rke) EApection G{?i1m
L rd) = - 2R —

Doy, 1) = ROTEH) =

= R4 =0

va\’ﬂ(‘w) ) WL VPR e oRy) < AR



> 67)9—(\%&\\ Ee”%\ 40)(\‘ ..
R+ Ad e V) s

5‘;‘ onels- 7)

47“7 = O Jpla)+ & Yo i7)

gL
Yeose\t f\wy %@é ,&M

"'&'Lsf‘ﬂu& %M@J__

7

“\PWM Fouzn b

‘/‘

gt(&%/\— Z_/Toum\kg ?kaam
« R o R R _RQ ¢ p o

%%; fC?M)%’)’ — %c&)?‘g ;27’\(?”;{/.

‘04245 7’%)«)% .
2L
a4

now O‘FéWor ilj » ﬂy
77 Db' Fooare (g *L)CNLM.Q,Q\ D‘\_h(\m%&_f',\w

7]7‘7(7 >o,  VUK) >o X et b
e e f\lDMn

C‘y:ﬁ ch) —+ C;)%/( b)=0. CBCZ)
@ P Opuaaes e e, disdeet, L Con
be DM .

?1<ﬂv < - . - < A

C)? +he- /@“6@7@\/1(/‘(7 7 MW% 4 digtinct
| ronne g othoqons) o @dn  othol
Pm— P, = Li(h) = //-'V“ﬁa;
= ¢ b
<P, $> = [ 190 o fro= P

i /\/m; < %M/ L?m )
‘@ AM\ \Gﬂ&f?’fon “In L:: andd écn‘?g\& B,C.):
o2 “ % Lounded - !
< 2 Qﬂ'\ MCOC? ) .
ww = ~ }1% ta }\J” $Qo&,
i L
L hns B> -Fm ™ Ji -
§Q0 (1ol v




‘
Q{%M S e

.7}7[&) Sed o o) = _ a Skagdac Qi“"
‘?Lb) M; /‘/DX\ )= — b S\Aﬁw c St

-/4@&'» sf/j R A %baaww ?t

. ®le L. 3.
2). /\e%m\amv) v@s\«w on AR )
il l‘.//\ilca)l < oo

6\416@9 o Q\ gb“s\"bﬂ* %{"“\‘*\ — L\vowh\\-a Q@& ‘

QW»SS@V) B }-\ T
X" ’A” ~+ ‘Eﬂ/ —+ (’EV/ \/&) ﬁ =0

2 wmd.  sung:

1) Sy = bee ~€\,¢t‘fm5 u{ “f‘\r“ Rond

0‘(; Onde~ 2 @

V. Yy = Beg -{lw?m -f Seemh §SA

‘ fe oo~ V|
e C: I+ G 3v(+)

el

\/\'___

E

117990
TIIIT

;

Vibsbbbobbbbbeiiisddddtet

{

(o= —i—ﬂ}

I
|

Modifled Pogel Rpoon

Pyttt (V) Y =0
;U] V] — jj( - (Dekg

(R Tvlx = 3 Tv (%) =25 ol s @

?VL7<> - IVL’X)
S34 UTV)

A= 010 r Gkt

MNetue

— Yot Qall . oW
P—e&\\ Stusan - LI,MJ\‘%\’WQ&L\D_V\ 5
"CY‘]\'Y -« ﬂw V} = 7 MMPj C¥x)
,le" 44»\' +ubv‘”)¢(;a J‘uﬁw

= x*" 4 7{_@%{_ A (7)//\”212"77:0
d
% rg“%w” ﬁ'éé;«& (P7+ 1);77:—0
> Al ) = =
S A E) B 2 G
Comgarg e U L)
?”:ﬂ A 0= —‘%:— MR =

W{—i«\h) Ct %j

N

4=

Z§ 5 Daporst st i

o 172



-

. dx:(\h‘;kt\ = X € to’ i],
Xﬁf\?obe_ pe,c,.> on —(JAL c(shln .
@. ’\//\ (V) =0
@ 4 S el — Lelnawesl é—f K=o,

\ {\ \ ) -—(—“\Q §c\;°ﬂﬁl°/\ AN (\\PULJ‘.

MW= 05 UERn) + G ()

V]U’)-’ C Yo lo)+ C\,_\]:(°>_ = CGi=-
’\/ll(’&):- C, 3»(5} + C\,’\g(ﬁ> :D

NP (V)= €, Jol k72 )20
=55 V\
1 D
V\ 0 O\M\ 2 ok o{ -_S(\*, |
k . %“N:}Q oot 9% jn (
T /><_\ N

333377530335 00005SE00055 058444

3. = —
P )’w [ yutton 3y —the
T e 7

2= .. Se—

. of Hb  @vpafirotn
}%‘: D, ()O,n x) {LQNQM;SOM\ ) |

So«jo ij ) 3 (jom %) oy = - _
; F1
] &

At/ e L

» 2

:F(M\\ SXn : i\l St Cn. ¢h s ﬁ Qn J. (j%»» ’X)

n=| n=t
A 3. e

To (o, ),




- \J
(P
’
T loztme (3 2 /20 /200t Y V" ®
. P AR 4@
Q/“’T‘ e L pejates ol A RN
G 4D heat ealmﬁon. ij: %‘297\»}_@_
()7 ‘7/D W éﬁmﬁom. Q‘T‘O v AT
C ;T’D t,‘a' =ha i 7] @ + ﬂvvy§ ===
- QL L 2.2 -
K i 6"“’;’4 7 < T r( & >/~>, S;: 7(7/@ + ,K@ AP =0
A= 1. .
. 4\ ﬂon—d‘?wﬁomm%\, .ﬂ' P Pesel AGartlon o% O" orekes
ﬁ/\ "7({0«4, ‘ ‘;R' 4 VR’ = 7?/ rx, (<A7> 0 .FAL,. ‘ e‘;@\w\ ‘%’Mf
“plaotds i W" ("
— MRUR = AR =0 a2 9 RA KT+ (V) B 2o
¢ ® 7
A = (rPf), = ﬂyPR*"D' ¢ @ e fun to a4 qs\(“-
( Qﬂ'” &L"Q T C‘ jy (x) -+ Gy YV Lﬁ)
—(+R) = AR | o—® A 7
P@"\“ <t St - 2oud e o—® \—u/
4%1\ . >—® W
JX)CV) = A —> (A‘\Q}Q;«”w el v—® Besel “Emvf‘fom bj{ tle T ordoc |
Lo tuney ‘—Sw\(,f‘lar\ e P T e R MH e \E‘b our prebem,  gpe AT, Vo
Comypantmy o e OMQJQM\I%_NQ#\* Sam: 2 CJlar) + GG ),
) SR e [P T
gw\o%'('t/w(_q, o , =8 (o 7 —® oS ~ — o .
“X= 7\f, k MVW = % L>\\‘> ‘ > ND‘('Q,E we (e hond Qo Ow\b> o0 ?AI\I\QMC’JQNW/\‘
]



Ww, e QAT ek ‘
Do)y = & §lav).
R = ,3.(4) =0, & B
Qe Gy =0 or — KlA)=o .
= jo )it

A= ‘Z“ AN W a‘% -&mr@%w\ ﬁ*if?ons_

“The m’)@n‘fw\dﬁa%k
SerasL .
w OV‘CLU’%OMA\}L»\

5&/ "S‘(ZM r) .S°<‘Zn‘\) t\éL_P = any_nm

J ]

e Na :’S 3. (Za1) .= v) v Ao

A DOoskas:

o, TW’Q = Z Ca t&ﬂZM‘) C
0=
Tt s e T0gy) = Hw ¢

n=1
Can=

Genas\  Sds o

( ﬁ‘), -jv L-Q'n F)B_\'!\_. 4- \)d\‘—‘\
(= (2 D) SuU(2o0) ) om

R >J

11320333 330303331333333318331LC

— (EA
~"{J .

\> S
A A 2 A e
H = - el l‘iv/A "E\t\m)@:@&/\
N s 2
e S T e
’g’yﬂ e g )




s, bl pengdta bede 4 S;w.okﬁ% is\e

L) A

—

1
V%TECQ ‘ T = 2n 'Xw:) sz "‘J—JU/\

L'}‘”\"\'\ whan = Cynast
S
=

Sterees
2 .-\Et
‘Y)('”"% 2_'1 Cn '\f:\tﬁ) €.
AN
Ry = E Y
Tranotorm VL To 5@’“’*‘\ o\ coowkwvcz& ¢

Hmmnnmmnmmu
%

;mzz

Q‘\\ow LooN. %vas”\‘ar\ .
e
;! v .ﬁ\
T i AT B4
. : "(’jd(\tx) (\i/\(.yﬂ = E%\'
/}/’[ ~,o 0, ¢) = RCP)Ylﬁx '?)

[ry G- »ouZ B 25 (sne- 2X)

rs?/u@ 0
=l 4
=4 F‘%’Z% >ay]
+/RY = ERY
| o S e S fomdaton
okmu lw\ YR .
- gf vﬂi*cvvaﬂ
2 ,
= oY L or
— fé’ % S0 ste ) * swe E AN
K sdn W e Sohodal  hesments,




*
\,/'.
Wm& #Hig 2/20/. . V. .
5 202 { «® . @renves o e
'/' P Hm{ 47”. ?n—?ohf“ WWW@Q\ m 2. {%“9- - -
| @ | | tSo—eaed T Cuadum sts”
o G ohrbdinners “4n- @ R _ e S
M] Lo T >m | R ar (* 0(1") . :
G S, - ;”‘t??W >z qﬁ-‘i ® A
> Zmﬁ} State st , j., A. | +L/JVZY;~), E> e /@ (,@«Li)
|  G%. . S ) T 2
: - / ) =] o A
L» el o i k7 2w 7 (0 55) + 5 Sp
)Qrmjd\m— n o @ |
v Al 0.f) oY) o Tl g | OIS TSP e aey
[*v L) L 30X e A Y164) =@ (9B(¢)
, L2 g
(R 3y o 1® gL T~
" N "7—?) wj;:) o> @ Sind -0%6 )J —+ j(j—l'l) 314’5}7
+ 3o RY = BRY PRl
— - » . o ¢ b é 0/75, ’—D
5 ' y : - Jioectis nad - _ V Cint & (& o
£ S AR py ) 2 [T R o avc “ﬂ + L) e =
aan ) L LP "
£ LTt o), e B P
s e =
A4 Y Sinb B ( 3o Sud 2y gj %«/ ekl e
waq Conact e— (/ 44) € i’;{ P P ‘75) = Qm% Lansond

R =




‘e

S Do, ety W 1< Veﬂ'“ At
@(75“!’ 7/'\'(3 ::EE(¢>

M‘E ['\’N\ﬁl (P + 2@3 - %( ?m¢>

= “@‘1{\’ (MlTnD =

4 (i) e (19 )
e SAdlon: ;
ml /o _A_\_ L
?r(/x). = ((~/K1>( / L(Af :\Pi}&)
( Vs o =
o) = 2 - il
= ?—oo\ﬁﬁu&s “\Q"*W\& _

® D) = AP )= AV (o)
Apoomad Lepndre piytodiels are osthumonel

XW[ YN ‘?Pﬁﬂﬂ) an tt\ " 't‘i b
> 9”9 o&@ (S @> );UJHL) & m\‘e—mi@.:b
¢

AP —EQN/V\ \g St Caked) ge@%&d_% “ga.

R IR R PP PERERRESS!

' Vﬁe,\- /X;Wle; _;&"é' - Okfx ,&— —Sme A
N . /( wuit  loe /\or\—uojm?u?f “\'uf)% .
%VVO\ A\ J\‘@)era\\\o._ q%(\_ " .
O ol@ JL@ «—® 02 e 2 (?L ==l
9) g’wg, — | = — %Ln%*a—( S 6 @ ) (g0
- 2 R T
4 > e \
= G - 7)\; U CO&L@) @ e st @Awey s M
it Secnnd :
o A A@ e TT© o Glitton bk R 2 Sliniioeed
% » ) 8 € SSociata ¢\ L Lr-\
g we ” 4 4 :T\_S §
| L ST l o /Q;“(N\ ,l J,l:f%:‘rj,ﬁh%;




| (
j(«ﬂ?fﬁvé’m g dr d&o(?b =
T
O(S’ (N ?Ao“\ me\%
FOA L"l.T(
J)O (Ra Prdr=1 & gf ('L 97n&.t96’7‘) )
) ’0’
\%\) /{Wﬁ‘?ﬁw?l\j }f(/\w\ - Lindlle .
BN A 73 e Py owe) ‘
M": L WLE B ) oz
qn ( JQ-f,m,)s l 2

WL

|
|
|
)
|

|

- 6‘—
k7 5,

i
s

ugw) CO,./lU\M'Jg /QCLN) :@( O =

S 0“2\ -2 s
dv(f\ m_/ _!."L— Y ) ]R ,Q(QH)P
/\.ﬁ""(' W= l"p_(r—) : P = /,\ |
AuA
2V S S IR X
oA - - = = | 'm—-b“
__(i- . ﬁ Al— = < 0(0\
ol " === = < L= 0{( -7
= V%%;, 2mn [—\gva) E}u& /Q(Q-k—\) R
St e B He sdgal Ode ‘
= dlu | ,, :
s a yim%i [""b‘*) ~Eluw = R
> | | ﬁg\l—
— do(mr" £ *Q(MD}TE i Ete

!@v&nmu),w g e %\b\‘y"sg\\

= E ISR .
{ Sm m At (:l lu:tu\



(éﬁé(

iodom  Sasgian ﬂr%' d
M‘*“"W’ {é],, [ijé\
(lm{‘)v] v%<1/4 7\17 =o0. Z((}”’"e""‘ f"'\m)

_

o L |
7{7((“7‘) a(xj},_;,u), [ Stonderd ’\m)

P

Tl‘@ = 1- % M) = ).

: 7«):0

e gl Qe e GTpar pants .‘7”5 *‘“‘5@5‘

L No mere a4 g Stumme Llowdile pactien,

AR AR

~ |

7\1/‘/VV1(M*1)‘ Wi m=29, |, 2, .

Do) = g Pty
o, lim=1 ¢

W‘”‘, T,(X) =
L—/
m=1, "F?VW‘) = ’“\’ (% \3

u‘

il

Q

y

Shhbibbbses

UL

%&

@mwh’?aﬂq_
2
‘511 —_PA“)‘) P,V._L_’() dx = =Py .S'-‘?’VI

L
471747 => ﬁ/w) N

A= 0 )  da= -G db

—|ene].

Ve £

;m % (97”(7 '—‘ - -7

?19) = SmpP -

0) = Sl - -

g(9) =7 L
| ﬂz; m[m(—'), m=

i %m,? (x)= ?(wsc?)

wm?fe &olin ot X= + 1

] | .
I) éli’le-k (CJS&)/’EH/A?_S@}J&} <L..ﬂ_+/.§~“m

)
nAWtInA  —Prnedlzin
i )

|




0)
D
Uample { ::: ¢
dm WQ&M) 3 A M - , +
— |~ e | -TPe) HIE, ©). o: _
” [« o [ ®-FIHES, 2.9 o
ol @ Le: = Tib, g, 4=0)= AT (r.6) ::: ' HT' =T y9 (H)
S £ S _ o | /
el Be:~Ttr-R 6420 . - o A ()27
e Th) - fz‘n?ﬂ L@ 1=, ® L /
b=2 o1 @ A =
ﬁ- = 5 - T =5 ~—/— 2 rL/QT' (o e l ﬁujﬂj[f,"“"”&_—/fwz’% /@"gﬂﬂ:ﬁ/)
A 2 U X)) 1o —F —®
9 st oreler, Ml Aups
@ .
) 2 N 4 | 7
= NG g TSe (S/r)@' ) ) i—® . pis __gr
/O{\ M5S0 - 2B )79] pill /'f 7
Mm%w«/ Wy conduction [ wd%} M Fuarther Qxf@w{ ~tle L”]’L%@“ 730”“7"”'
' | | ' _L 2 ~H 5 SH \ _ 4
. % A~ - ()(Z' ”‘ 3 %
N Z = r—®
@ AT / - R, ,Q)/ : - » / Fas Tq"m
~—>7wm97m legs, ?mblmq- @ ot e H @< b=o
: ‘_,L., OWUICJQJ\%M&, oan QIT D=1
AN S SRy - Sl T PSP R st Rl ¥ (e TRy
oT -~ ?)/ -B‘;Z;/ (% 7‘ - ;‘(LSQAG—Q«(SZDQTQD_B :&\1,:: ?45( >{$ /—/% <P \ >0
N @ — Problem
18 @ 6 t) Sfles) U ol ® |32 Hisg: RE) P U
=0 M’ __ V)
G / 0( 2 ke , _’__’__,-__C]/_ nl—7 ] =—
% @ (%'/‘{):0 ) @([’)/-9 %n/‘/’e C 9"07;77‘ F"Ai = IQ -cTég %;&g _L?"R‘g s—94—-» b b /Sl 90(9/! /fl




g Rep=o

Rio) 5 ‘Fnﬁe

4,50,\14 actons = o
9) = 7;“099) fz mime))

% s -
/’:@ dﬂ)’m_

@ d‘} S(a(‘l's

Bls in % pae:

Rigot)ze, RlFe] = fime

§€w\\ M’s s;;umfm

'>61“*‘°ﬂ 6{7%@-2&1 BsseisSoncth

m=o,1, 2, ...

- AR
@57 +ic
u@sem_/aﬂ/% ]

Uf V]-M 9 l"ilr -

J

R- AJ(W +/5ff (2%)

km(% Jm (7)}% é)
AWM the P
R5=1)=0 —>. 7 (4, 2)__9

(%, 8) = R(z) Y1) - Sphereal

,Sénwlhﬂ L
nﬁll PErS 0r7

waw\crﬁq

~

1ot o
®= 22 A, wf [~ ). ]97,,, (Fom %)

=55 AP~ (20) ﬁ(n,,m 2

m=p m=|
/\\ ? /wsi)

\ | ‘ .
= 0’(“)“7/@ Sum meition

/W@?Mﬂ‘e W.Nt. 9) D/OMb/e fnnw,/Bmeéf :

2 \ i
[»Pc@ 9)7 [wo) o6 = %/\% s (2@@91)
tegote Wnt % mw? waﬁm %”)

/%,; 2»,)/39 (7) 44 = Np Emp ‘Aﬁ’“” oy

P
-
=@
—@
e

2 ol - o —/ A7
i 7(7 :;fls.(ﬂ;,,@ f 9‘“0745 0) Reose)ao

e



A
o~ ’
Lectune  #15 /2 /202y Y :::'l' ®
\ = | e o b I
Nt Neotwe o0 DY %—ﬁ' @\B) TR NT < P <=2
e e & w. [ - :
/Zgu:m HINAS  (F, 3) 9 w&w\,,. QL Qtww?se cxngtont  (We)
A= ¢ Z//V’/’j) D . - DL u‘m\ S0 Ages (¢ dsd. »n. ®.
= L .
%17‘; %) i) X -—{;g =1 % >D eﬂ. % w2 roed -t Yosle ‘\Q? v =0 S\n g =
Wt Y)=o, =tay’= 1. Yy <o T
e A Sloewitse e~
= = (o %\’) e o 7 W X '
& cubs _the “oncars™ ' ﬁQ—E\%% -y d% ‘}' ® /270 ®(8>; (<l <in (/‘79> =% k}, OQQ(/X_,;)8§.
e e S ‘“U% . ) ?’}' . Q> tTRite\ Sl . ¥EK NP ORTANT
,v),w ) —® T /
= D @ 7 S CHn o C;zwzﬁﬁe\\ \/\W(\Tos_ (3)?) a
= g
(% - 1 4’0 -
V }4) ’ /;(4>v. ql.e,‘/,jl;ﬂ , =@ = ?mhﬂ.\ ‘iﬁVl ,
lj(af‘ ) = D - 1 = ..—, 2 M;
4 = e O’b.‘f" 1. = PYA\R
“Noeds, < BRI e o 4 ) s
vAOEERa oI s ECg . Y i\/ _?P—\ e L‘}ﬁ = [’_XQDU\_) _ i
V1 o 93 = %W) ,@\97 | | F_,’) 2w i
2 Subs. henle o o o " \
@Lk}@\%):o- N p=9 < c-e ~ -‘—%———- "\" —— _)ZH (9‘/\6 a—f
s : e S Y | S 20 >B
L)@k%);-i ¥ we vy 0 f\" & e > 5
@\0) =0, ¥ 9 £€Q<cw ""“’" S’ >Ct%



2 2 L e
h M <+ jV[\Lr) B ,Qﬂ-ti)g,?;\‘ =il )

2m o

e \%’(\«) ‘Qavmg ;E 6\%2(1 \RM ?Nlb—h :

T M e s .
’—“—f};(r"dﬁ 2vm~ ‘?‘VL\(‘?* E\X&

Reemn A =D E ' %2

= atom ‘ x OPV\
P . /9/ — K ah + [%9 * om M“Q{f,“l“
dv[\bo I o - 4‘5@\;@,\@ KN‘O . & = EUL )

e s e 2+ e ] Conlay o e

/

B-CEE 4. OB e KEE e ey
N
— 6?_ l / Toouad. St o'% catony

%(r‘%)sg\_( du bk>

ol & A+ —
| ;,jwﬁ-f‘f‘_é_"_ e wer
A£u A0 m Ddiads e L ©ides bu  © s
= r A +xF ~ Top (27 A DA
% Od we W suhiak.. s
A

. ,2’ b
e S [1 _mE 4

> s «?f%\w)~€j“ = (DR

9

i—®

@
-
"
o
1@
@

o A U40)
= ’Y:Ftsvm) + BT Bu= QDR € ¢ . el
o H .- , . me (KA

*—\”. o -+ —‘@r\?— AP +&~\—)P/\ "f;\ Ea . o a4, %LK |

D~ /~_ 7 ‘



o> € :
R
A« - o, (
Ap* = [’ ¢ + L NP
@é (; kf\ - oo
U
do> ~ 4
e s e ‘;%’c‘\ .
U= Aefl ipet
@f‘*» o as f—» b S we  honk "..»
ot WG o
W) ~Aef 1 |
L
[) \MPORTANT d\wou)g Farlow
it € -~ Al 440) | T S angen
> i‘om?no;te;
y Me-tlo dog % A MTan o \%MS
U Ay
Af -
== m(()zd(“-@@?ﬂ ¢
oS f—éo, F\ﬂ > a0 ==
Sou(pra= DopM o0y

L%

J

3370333335 SaesaEEEEEbEEERITL

|

NZW 200, v deem o A%
T€ \10“’ Chose - 7 V‘—’L?—(’;
=3
= e ot A -2 =1
“CFI'~‘(1}‘””7‘>¢+Z]¢~ D= L
A TS "’Ri;g()w <gr\ Bssetactad
PGSl oty L\q‘ﬁw—t\m Qon

s coMed A oRacted

gy @ = -1 |

V\%\A‘O/\:& oy ost\ro’&)o \g_\"

\.K‘)Uow)\(\o_ ?ﬁ\»)/\o,\/&a‘g |
4 \?

4 2

PR i i
\'\/C\(W) = Qm (%\0( (e—?‘ X‘(




CL).H — %;l(i'f',(-fi) -—IAD,
/ ) )T;ﬁ;; ;
X =0

jiise

A

\k

PRNBARSRERRAREEEF LT

L 4

9CH\FF bd

AL

~ —the i:.?’n “‘F?r*

We an then e
h‘]”{“’p)“\ ortony } i
3 (m—-/ /> ]

o

— Ya Py L 294
nfj—/

9%9'" /\/7 W{ M[ln* 2 /]
M (0- 9”>
W ._ s

3 .
QD = un Vhae% — ) Aeoslad Qs Bhr MAM_(;

| AEE=> Ao AP i ,
J{%Qm yn’ gjil;/’ = S B '@

Ao
- SR Dr—‘ﬁ/\on MM“\\_“:X/
g 0

/’y\lnomoé}arw’f’“

1 /(ul pow~ —> fJinear FPDE 7@“ SN

- . @G/\mm\q\@ <§N\ oneTE
Qjues  TDEs

(C> oetivatives ave W0 DNLV) DAL

“?,\&_ \)‘U\\

S ]Aj“ bt~ Gon it Torn e o
IOQ, lﬂoﬂ\,ﬂﬁe(\&oufg .




S %’ﬁw\c ln \wonuga neitles
;e;gr, P\ﬁ SSYNC. 4%!\ :

2 (2T) L 9 [T\ _
99<k>>f ] (zag S

'\7;L T=0o
A T=0
One can cave wn. 4€ /«ﬁw ’
S g dfe% " e 0 ==L
st N@m ‘(% e \
we Ang. 3%\\)0%\_1@-‘— _7\{}“1)‘ ’ 2
/@‘u\.w\} 4%«1/5 .-
S

= .

T[?f; v) *;\F["ﬂ_ 7:/(7(,0):0

T(/X’L) S0 TL(?(,L.):D.

Tilo y)= Tolo o) =

| 4 2 L= 90 ) )g@‘t
T (L, g):o 7;(L,/;4)—/D /7

Sapestopae  -twe foeds 7

\

Soubbuasbabblliiissiiidiaisss

N f
> \ ¥ %
{ B\ i \ t.'\

Ineoime #lb VA Sy
5 W G s oUqur aon .
[ = Dsocrorte hofondrt e .
- (goMial po~T, AR wminal |
<> SFenfme,  Buactun  nuwmbec
et envels |
—> \y\\\om,oje(\w% B Uroe e L)
\nbopoopes e
S L 7,77 =p
Tlx o) =0 5 Tix L) =0

, il LR i LIRS L33 [l

3 /,—2.% VTn wnT X ‘WL~ 75)N
/),l“l(ﬁ) = % Ar' (/_:15/”—) 6?% ( = )

peesit AU D

ﬁagomﬁe.eﬂ
=AY X =0 o> G (neasql.

S 57 i AT
— Coofiracsty (V\QM,\ v»aw%am«;l\l
Tto.y) = ?’i Ky S (:j%) Soh () = 49



e

Vo

\0\%
(6 &L), <or2un)
($, ) S

T‘y T(%,o) = \-ﬁm)) T(X, )_-_) .:D)

S D,ﬁ) = g“ﬁ)
P(A \‘\!\Qau}tv‘ 3

lx;lp = _F'L?",‘;]) - _l;("fai)'
bT;, vl T;ﬂ

%]L,Q,\_ﬁ;_i T
Tloli): ) )j\\ TG :():o

(i) evn(réfﬁﬁ (fip. &) ¢

—}F(L/f'/) 5O

\~/

\

>

3

=

\

T wWi| %x«f»\ \%i’s e —S"'\’ e
| >, C&thm.M
Two) =0, Tox, L) =o, /_l—tb,j): bﬁ, @
L = @
\(\'\{\OIV\D mﬁk,‘é‘% —r( 1,/ "1\ =0 & X \\H..
-~ o ste@eten R _ Q%@:—“N

2 FE e A bl o) ?‘\\“Mﬂ“ﬁ;ﬁ':
e |

SWosTHVan. s f _

YN %\/“Vﬁk Q
_?D%/ \‘Q’WM MN\“){_\Q_OM.:S :
-~ WNew VousMa . = U Wi

* Gam-«\ Lo \A«ow?qw% .
S SW ‘
%‘Q"‘\\ r"a?(f?r~ = a\;\'ﬁ_ “\({((\,_q
\\.Q) l‘b \/\9_9..,.( 0'0(\0.\1&(;6\&\ Ra ?6\0«;\ &Qorﬁ\il\&"%

( ?:\\%@mx Q,s; &W ndes )

{éb(;-o.
e v

=S e % PN

. Y=o -
| e
| —_——

o W o, €) > hoe | S Sqp - roaq |
-/-)’_S z) — e),b@{%.,\am‘\ %K‘t
l/(.LV)—-(,u/o> =0
[ AN
TR TP ROt
(\:.

gquh VIR R = F@l + V»@\ =5
Tie




1
&
|

¥

2

3 T\%) el A ﬁ;@?;&
@U‘) = i L = r) /_{):[\)
s /
vty = ACS (0 w) o i\~
A=

RGN
P

” \Q\V% >/‘ Cm)l(ngﬁ i e L 5,

o

&

PR R E R R FRET TS

T s

[é A [ S| -2 &m%

Serida

__datuatiueg o |
~— ) 3o (2.8

A=y |
\/-—\(\/;
—ber )

<) -

L %; Ow) —SQ(‘QV\ \->

O\'AA\*)
s CAe ¢ det




Coedf. am Tnhorey
? M Ua \
l\/\ (X) = g C,,H) dfd

N
6/
>
o . g
{

%
7
&

G‘%‘E) - (‘%Wﬂ)/\ é?«bw
(P, Pu)

R S
ﬁm -/)/Mns
//
s sto
F 4f%ﬁ“ﬁ§“’? o

\Y
B \&“f = = ..*%i%“:“?
SRR e S DRSS
>r(>
\owe Vvestos /Q/ ‘[ L)

-

“iiﬁ%ﬁ%%??&ﬁ%%%&&ﬁ&&&ﬁ@@

C&%(\’\Q—l\/’b‘. ?\7(\ 5 ‘\'QA) E\\

( )
) =
., —_—

=i SleNR v Qije{el-
FIL - bt |4 R s

—



boooobOLLLLN

FOMM\ ’Jhwwz%w
0
\/\L ® \)




© (*~a) - {) Ge

S.—- } (?1 ¥ﬁ> =

\—&1”0\%«».;\% 2N oy

Ux, ‘bs oy g

=

v

g & Ca-

) < D

Ust = Uowe SLW—SXL»&:&J @

N=o

e

gjf‘"“"‘) oo obe = fua
G(W— EA —e)

o t) ﬁb( %) @
dt ol%

XYY Y

eeeee

H

Jiia

.

" e T —’CNW(‘-‘\LW °§

%{ 4 kit

= 5( ) f—*/—?
S‘T gm 1) * dx

@%\U‘Q *g\w ‘4$ ond £ -
A

et
| V\;L\’\) {\3 QE;
o3 —e
Wk X)) = _@—;}W‘“ <3

T l
— = — 0 < X el oD
DY
g« O < ~t < 060

%] <o

= ;

F T Oy O SQQ,QL_

b

Rowond  blo  copuolanton ~thm

Uk‘a'\o) GDM/\ ‘%ﬁc\ €o A A “®€

D (\I\?\w

s



iﬁ{

v o~
Y\ = {4) 4+ __STC—I/;)X Q—Ml 75 ~Qv(\‘0«\»\‘€7/c_
s
Nty = o o™ enS ¥y o o
Lo colaclaean

L3 SET < —

> bx )

W = —+ BRlext), O&tex
Q't /QD 1 >27o
W0, t)= mlLt)=o \soure @

—term

ULX0) = (LX)

U1 U
— = —
>t >R

A= X(7A) TTI).

/., «X/’ .
L

e L A&OH?M) 4 L < (A7)

jkl}ﬂ]: &, S o (I’I/T)‘}.
A cpZes

n=o, ,1, = '

5 X DPANY I

PRRRPER41

veceee
TFEY

;

3

'
9

3

LLL

[
o—

P

o

A&
d
L%
\ »
1 N\ N
2\
x

Al

e

o
Uikt ) = > P G brmn) ")
n =o

BN

Vnto *TH)

o
i ’2’ Sin (NI ) TL‘C)
NZto

i iz%f"_f')v*ﬂcﬁwn

éf"'(.n‘ﬁ?‘) i =

QKQQJ\S?DA

My

~( h7t).1,’ STa (urog) | — K

1 W)&

hY
\
[J)
hy

[=d

=)

S (T’* (nﬂ)zT:—] §T/;(VJ7T7>::/Q /

=3
h= >

'

e l :
( 2 (/\’4' ('\VL)] Q?nLVlTlX)/ S‘m(mw% = (ﬁ,%mma
n=o

0 l ]
n n n Jok“ «\*\N
it
I (n)'T = = 7
e
— 7 1w




Sprord< = Qimtre

NL-&) =s[E =
(Ml

A (m}e B e

5 /(mc)"dt_

Mﬂ)}-( K (nn)e ,
e T T [ ae e

Jo
W\.'OO(‘“/?‘/, A

(%tle L

—tnd*e ff
A’ =l o
- ) = €& [f}e CZnL-e')df' .(—1?-‘]

Gintnninl [ HJ

—(nn)e
5> Gin LN %) € (j

:/{/m/l rigr Thoas —F"‘m ,

i@ = 7#%

9 X

U‘m) o5 ‘
Inlt)Aae' « /loi/

NWix,4) =

( "7‘)\“’ )
3. it o

,wjn]

J& 3%&

>N 2 [ou St’
S - = ’%';s—éﬂ‘) vk e

A

= \]e (k) =

WA
e S

Pt

1T A ~ =
2 M(,k,—t} v/é"M((é/t/—/o
v




u
. ’ D(\LU) 2 acg SWC’-M *B?DF/
L W Qe fv’w o Sualanty
24 Q}T , SV .
AL ¢ G- ‘%ZE = K

2 . y
207 - Thove gM @"ga(%;@:\

B D et
1 \'AT/ x Tt X
(M&)' \ o o ( - >) _
j)uojeb\ o) \ > =l - ‘\—""FCM(TQ)




b) . v = l/q/
w\ = ‘)7/,)/
Oe ‘&vr thp ;

Lf’ /- 72??%“65(7)

T+ =T~

7; 7%—0 ((7) + ks,

’a(B—t Fﬂ7)+ L. ]

ot

9/{‘;# F(q)]

>t

/i%ﬁftﬁf)/

—

iy ;:{/> + B /; (%/P)

0; > [ B+t Fen) + o

> 4

v o [P)*h ’:‘N

[%+F( j =

..n/ h>

2999727999 9% 0000000200000

2

9000000000000 000b0000000000660000

C

m =1



Flo) -

. Fleo) =0

VRV S o *ﬁ/E?
co- thgge F@?EG e oM gl Tﬁaﬂ/&
A kB

o T
g T e

Az, B =S @/1&7

=
JSomed

>C 2 5C
7{ >W(Db097q

| ~C %% . Ds

thowlé( {)Q.

Vl?(/v

M}O

O ¢ ¥ £ oo

K

A L
sl

£10

A eds et Ist st

= {vo'(f’ ?fi’
0= F'F + (F) 41//F
F(f?); , Floo)




R

[ H H] _ (H¥) H* + HH
_ 3HH. e [ N

€ H' = %'F/‘77 F’”’zq)]

| Hxot) ;Btm ‘{/’(7) =i _ﬁ-n
Rz A H%ot) @- V] Ar
- 2
-— - L —> ‘{’ . =l {1
,/;/;;77/‘::::’::i:— ;j—::izt?:::::hx\\§§:\ ‘Iig‘ P4 < = (;‘——‘,[).—i; ] ";23T~ \
gt;?‘t, @ __zj—.— ____.{—
s e i A"
Pl [" 2 e
2t 2,/11‘ x| > X = 2, s 2
2 J m [
- . e S (B S
H + . ® o e s
) A T T " . s ) o
> r e
M_,.h 0 I o e 3/1,\ [ = ;
* \ 0 ! -/ s
tiwe | v \ &
pln
il

7

3
Vi
e
=
i
J7202000049990r0ereeeeneenesern
900000000088 04004dddddddddddlt
\




18 o Ly .
= 3 >
S ’?M'W(F ;ﬁ)
— L v DM >7>H ;?—‘/j
- ‘f/“[w o,
(7(‘7; /4*6'" 0("{
D &) -
B F(vl). A 047 — M
)2 o
VH') j
%m
m-n
> Ab-t / tt/’) p{,y] ==
Yl-yo
oH B _mn
> = A T .{_,(,7)
o'H 2 - )
il RS L
’gﬂ— B m=n V474
» At F UP.
®

1

®

Lk

i

Y

;

77%%00P00e

ITIXXITIIT

Plgging  a e dacivatives +»  RHS
) r 2 m ./ B min__yy
PHS: = ”;/’M’ {77?{ /Z—t ".{’cv’),ﬁ;t 1= (vV
P m= e
*/—H;-ﬁ#«.'t _— F (7)]
ws: 28 = Pmt™F Bt”’-{:’%%’
B [ ,m«’fj{
Covlttion - —t @rfonufza/ 4027%0;024/\45 G re
,Ef{%_; -/"O:’Z/%V/? 'Eu.«ﬁm'(m ‘F@) Fcn)
4 A Pt
‘ na—-Uh tt
L e s
lm —%n =m =/ o~
?7'4 —qu«cm.

,QHS; _ %tz/} F)F/Fu/ 4 _];7;{:,,,, ﬂ’

Um =5%n P(




| T X == F——F
T | 0 5 1T
T PR 1 —+

‘ o
— S emi- meﬂ"ﬁ‘e <lal
—'b‘i
S e el
g = 1

L

79772999999 %%r0%%022%%01

3X£Xdéééddééé%%%%%%%%%%%%«H& 1Y’

(o

71 .
R R A &
Ci)— ==
e
(7116l ] - T8
fank = 5 . (=3 )
H A,..IF dtWWSI nlegy 4?00»1/)5 }/,_-;5
H T o,r-ow])g-. n—ym=2 4}\)7 n .
’m,nvafnm) "““ﬂ@;jj[;’“
S cn
N

C\Nw\«,‘ QS




Y

o g™ [ D/s?”; (—;77;

8 | et A />—:>‘7" +-(¢)

VOuUS . L,
i3 / = Jﬁ(&xz,%) =p

&
&
1
%tl
&
%
#

;Z\ =0 ?5’- mebas i &
| g %Q.(\ Uu} . Do {\__\015&@ oot
/_\ Ry 5 f\ja‘.? é{,‘.ﬁ”ﬁ?c[\v(, .

1
[}

/ < Q e ",‘ _‘_:n'm
‘l‘ 2 “‘&“u\zta.c, e O

é;:\ﬂ\“: TR e Lo
o = WWM”‘ VRQ O S1on
\ \
\]x\ t‘\‘t ‘F’:‘ \ M—(-.I\Q\/g@ S ¢ i y
0'07‘ - X TS o 3\?\%;\\‘(4\%\»




’DQ:%NM“ LYsN \'\\‘“\Qﬂ—ﬂtﬂ\
) 23‘> =
LG + ) = ¢ L«(‘?) 5 G L‘L‘PJ
) ‘L\u\wr NM’RN&S‘(\ .
Vo v /
S v X
vtz v w7
im\w\ | s O [ ]

> M%vum, 4L Q%A-

o ~ ~ dq
"@‘7 \M‘)QQ}LJU\L(/ ' PJ\—-t_

© \OL hj?&b‘oollc )

/t/- 1o be \Fn\d’e :

5 -va- {{\\w\a olee , 9{_?(_
ot =Y
t — o,
= N <\ e . Ay
@
o C)l\g-wxc&r\*&‘ﬂog RS Sv&( LR
Conte \‘*Q‘-J\L, we b Sawe .;;QQL‘JU\-&W\ ~

42313

Tiiii0a0aadatitill

e
9
= )
e
2
1 ®

®

e (Chonecetesistic <

m |
AZE « PRE ) <D =

PP 24 ox , 2® ¢
=& ~ ox %5 ot 25
ﬂ\
=

Z’X( s, tlc")). .

W=

e
s

Nwte e VDE ag

e

o) P

-t mn g =g £ R0
: ﬁ%ww\th—(/} /;\?'O
dn B oAt (D) ge
A% Ade =" = 257 AT




?2%9%¢¢

pep
%\\:1

Apelselpe 1o Cocsevation Qaud
2f  2F
St + o A =0

\_—g A Shodk %M) ([ n  wae

?o,,\@w — Huéso ot -t \%’\9\ Shode SRO—L& ;
Ug = FR = ‘FL-
(R ’ elf

Le ¥ Mﬁ%{@\ dant ,f

»@av‘/l’\ ’«7“\94\ o\ﬂ N\ DC . %
4
Chede tle HW>
2" Duler o Auestin for aaf,
<, >U
- S
\-& /@z LO "’] U¢ >
\ — G | %—2—1.
’g@“ woe-_San !
Qbttus Quian de.ly
L




m&?w o) f¢ﬂ+ )9
S

M 22U ® sI'S

‘two  Gedy ,& Surtion ¢ +y\

‘7/‘r7,\ ’\\_-.

l% _%, \/‘0'3 C\)N\(UJ_/ Q)—'SQ_L\UQ/\S , than Wt ?’

IR gojvbs_ —  Aw _*\}Q%

%
Wow o be

digodont  vosmes: 1

| OW\A"QM{ U et ble:

Rssos

x, u\ _
U= :X('n) YLj) .

Sug. bak 6 UDe
___A 4 M — o

vy > -~ 12

Arsatr:

JIInIReS

o

p

¢

:

e
e

¥

¢
o
o=

3333333333

N

9 Y
_> X = =W ;—/.\\-)700/»&1’_
i'l’ 77X=D
, /‘ZN —+ ﬂY"D
A-l' B‘C.; gy {L =to - he BDWS'QMOLA__% .
Sattons 4> ODEs. “isen fmarm; _
(. = o ,
A\ ‘ ¥ s "
16 ~the
::_ \fw){ :1/) “hh»wbe;\e,.wq'“
Z - 575( 4




AAA A A LI I




