'ﬁaus [)v"l' 5?‘““’" : bélkh fr‘er
*(,(f ,'_vu\b < {) U \k”x@,x)—oge

/% M« solves &
B Han Loty 2 sxu(xb
2(s) < $
2(5) *Vﬁé(*sb /'6-(5)‘6—(- a{'(ﬁ%if&{

Do glwn b FHR ) i
Y +b. yu=o e kﬂ X1E>9
QIVF\ fM ()(,a) ':3 ()() }

Pefu:  u k)= (-£5)

‘\'F UéC‘r Lew u solws &

%Ff q C’Sa{uﬁﬂm K exsts . ffmu?“&
N""‘" e Vb = f(xt)

barke Wzs < u(xesh res)r + D UlxeshTES)

P = 4 {sh FESVI - "‘(7“ S?.tg/'
X ; Wt th Vu={Gp on R « 't>o)
lA‘—g on 6:DJ
uxs20)= Zéﬂl-r[t 2@ dy
= J(-t (Q’ £(x+ vb, t¥)¥

°
+



= Jl-tht| L pixetb,9) ds
ETtr).
S {‘f wes Cf Ho & solvs v
f 7ol sol'n fv . (t mwsthenn .



e 0
vt Uxler PDE . @rwowe’m )
E’X, Qa} ﬁaﬁma/&g V?/W/"/'g. f;gt(:‘r
UClRV‘ 0‘)e\.
C :M;(E;,fd,_y/,z a[easo‘/y J']L 9'03 ¥ A€

V< Uxpit] R el di gcf/(h;;rﬁl;éz

Eix VEUW smoth boodny , *t % et
g 'Mas; o

dt
5?‘(#-”, (_M(ll:V)SJ(,OW Vém‘)%(*/ ( -f ) ,hv
s Y .(’V)=J}€ﬁ,t)c/x

J;\/eycw%- %‘;‘ﬁ”{
- J oy et WheD)d x %
;feﬁm?) + Ji\gekcf) VD)= 0
Contindiyyg JuU.
MoV (s diverpne free ( g 'S th cmym%;hb)
2 %0 T V ed) - yt) = 0
l'fwe hnow e veliity ofeld v (xt)

Cav we st He 50(”4194 -
J[‘ww initiad  cong ey



Jee. th X sole 74
%ﬂ?x(t}: \/(Xﬁ')rf) ¢< |
X(0FAy ex \3>
Jcﬁ?w‘t) Ve Vedes Q
le. P ts cou?‘rem’(x fi:f o +
F: R <R GWI :é (’(X&"’\“gﬂ
R — R g (M"m i
F(Vu . ug). x)'~0 1)
.,J on <O ” UCK
ol)u"-

Ex - Exl
el 541 v [-1=0

FC =
b A‘) 2%)= | pl-
ot X§)= (x{s)d\ 223:;@ @D\

e Co
&;;“"’* X6)=TBP
So(bq/ RVU; u,,)(\ O n a

Z6)= X
A 6)) €R
)= Tulxsl) ={pis)-- ) ) e



é&S)SVlAU")';((‘/ tflﬁ)-ius:@ .
(xal@

491 th (x00 = 2

) ~Dues) [ X8| e gode o losd.

72 eyl PO

Dl’ F = (‘:P"FP‘ an) . D% Fc F-Z , D’( F:(F/‘".Fg

éx‘-
~f% ,,P) uxi"i + F-z Xi '\"C.
h
§>%ﬁ Xy = querxl

Petl ? Mxixj““‘) }L ==Faln—Fx
S Fy;
PO/= -DyF ) -Dp D



Sa P @@ ¢S d st J‘f OPE “"KM'
X6 = DPF(I“' %) x6))
ﬂz

76~ 1791 X8/

‘P[sy = -P, F(V,y AR )7(9 "‘Dx{:@"ff“l’?
The- Ao W> e

,—&UIU X -’0

If cg) sibes x6/< D, F(va@ca ux6).x5)

The 26)2y {8) onJ ps)=q U 8)
5ol e chomck isthe 2gus. | )



Lec 3L
X6 =0, (). 265). X6)
clw{\mi 26)=pt) DpF (ﬂf) /26),x65))
S P &) =Dy £ (PBIZE). X)) PS) - OsF poctns)
%F(Va WX, D=0 n U ¢!

NWx1=4  on U U
el T R
26)= y&x®) _

Conerwettn [Lows- “J
(1§68 fuothe XER, >0 romppress bl
Ex: Intscd Bugd Egp {65)295° > flnd -eluity
y "‘(’ZLC(L))( =Ug + a'axzox% 5 )=
Ve gt u),=90 on ¢>0
Y ﬁ) { MQ(ﬁ)QXUOL‘) *fO" XGR
A\W&‘M’ W tsa Cl 90[’” {9 lW
W Cah il egn as
(i + ?’(u) Ux=0
%) gt ¢

P(?xulafu'u,xa)-fO for F@fﬁf,x,t)



PRz (pc pAE Y

PpF=(02), l)?
(X S, %\6)3( (‘Z‘S')/l)
7((5) U )/ﬂS) ¢)=S Wb,
For (“:‘j {(‘KPJ ﬁe”{%).cl\wb ﬁ T
Solvkg ODE {ov X W/W)j
215)= ?6’ (afe(9), [> X) =3 -“f (KS)MS
p6) = (Dxﬂ(“lg) Jul(xs) ) 9(’)/‘”591"' L J

For £l iy fom, @65 s, chnaic e7Hs-

e - 6/(%

(S( G). ¢ \99 _(Qé-(X(S))/
witth  (U) . tw))= (Yr ") y
2197 (PL9 pu)
7 Constend 'é(xﬁl)rj)

g A zcerao .
{; (O))'f(z ‘Sﬂ; i), xg }?a(-@ 5‘““' sl M-



Corsiea ky) ﬂTZ

—

0
otrm-l UhJ g’ \
PWPLQt f € Cll Q‘—‘f‘ , omsidex (gnsev. (owl

M{'\' au) fA;(C—O on R)((ﬂ.:)o)
09{01(7&01(1#/ on (K

(o o €ARNLR) Thy B has o€
gdutt o £ all +e ng_calble.

<) He AP Y b AUy VIMU{M%
67( thurﬁ {A.b +_7L/@)X:O
(/Hrl‘uux:'y fﬁ_ﬂ p
e >=Us A
Lf Uo{§) (5 constoml —for ly SR Wt not }/,,Mg
no %lobal,({' QO( '‘h 4o le’ o xSt (onstert -




lec®
Consamﬂw‘ éﬂwg
W)% 9,0+ f @) =9 xelR 73
Ak 0) = UJQ() xclk
A ?' golutlin L5 (%) exist N /\
orly & a\d(gcl
fm‘h\v‘.fwotumva %k f
> () mreermasy (no collisbr)

Def We 52y w s wesk 3ty to bo) éf
s ve C'(#fov;w)) . R have

0 :.(foln Yut MOLer t/‘go(x,o)aa(x X
Er (et e C'(IR"C""O),) 56 lve é; W& awenlt
Ceg op

HJI’M S‘mllr%?— Mmoo mo(wy[@ )276('.)(&)%,'52)
(B&) dhpe & o C' e ¢ FXP 3t
Ucdl2 ), uec! 2y md us gifwh

Contharts on Jl_(;\ anf )2_
X~ =2 JKDeR X< L) /&_
524+ (RDER: x>Kd

\e :’-t'u.(;‘()



(Vote (H BV ko) e Y e#@-l‘/f@h)}

@mtb) =(im UG\E) exists
le)€52+

ang f > (A5 contingnes
Mtation ot pee, le{-[u](P)Q =u*(p) ~U R »
)= dX {/4\
The: Asre 1 & I et

Thew u 's a W*Saln Haﬁ'ﬁd) <@ h
C)a\)ﬁt*{wﬂ - R4 L Lt

@)~ )+ W) =9 on ¢ f",;ﬁciut‘fpeltd

- o # {lurfid=0 nJ2
#Es U"db‘“”‘@) 5 Cullel 'Mg, /zqnlde\[‘é«]mw?m{,m
s (9% [F Ut o 2) red |

Q) = M")
e 75[» ? Sal'&'LhU ol ,,g mwwk solh n 2
F()( rf )2 Wwﬁ
ASGM MTW;/LS%u fUleo o«z‘&/z?
ol she (€ dcg,tz(u)J& D>O
Tn, we ronfid
q@ St. Bg(“ 7. %) r) CR .- ad G 1 g, 729

+Li(5 u[( “



Take © €CL8). 020 od nt 20

flw 0= Ofat?;—&-ﬂfﬂ JK(fa(M(T
Qlfal W q%f)(f

j PW”’M €03

fu+ delh >0
S‘l-cfl L p- C“(ﬂ ‘t‘)Cé >lwse $50 3¢,
Blfs)cn ,clws @Qﬂ? p<)

0 = J\w@(ﬂ)“ )" S”

= f g@)u)(&tﬂ” { @W Wl

) {f([’ -tut), 09‘2_’_) V=0



lew 57 = [ )t (fz) 2. )LJ ¢ (At .6)
%J{ H/;& ¢) ¢’ " JMLMW (c(e,a,.fwy)_
hec' @~y 24/

UW\—F Cf$ Ou )2-&— />2r
(/w, W s a weak s tv Uyt 7[(“//(:0 YEOY,
@ ( ) " SO(V@S (,({4’{((4/)(7/0 ov 2 - U2+

M
G| _ e “J*ﬁ@ﬂ)]to oud, % ) /G\I‘Xiﬂ-
P—l[: we_ é‘a\e §W () and ,—:—\>(/(i][(;;; ;U
‘)[((A;)Q' f((a;)/u_fuf') V=0 ow) }0 | g5 /—,[(wj
© X1
e™ 2 = = = '/—X({7 {A
mW ) ){2_ J/—ﬁ [)

=7 o
fuf + 3tfu)so
= = R ’ ;‘ |

é—j '/45§ame ‘fl_é CZ/ ml.dg%’nbé;[ ?KT) revsih e 3//
Q?jl thviseed &y@é . fp(h}[ - (,, U
inttlel data (1 (9= )f(w -
up_w, X7 0
(’ma(; ﬁl"wf vmh;pﬂnw {O(t{']("/xr—o % KXJQ.F

R ("(K/CC(.;O(/ on /{
Let = F4,10) ~F, -
it - il

)/(\(f/: 0+0,7¢ Ue—Ue

s I
ey k. x> xt

(\S A /
Rankhe g% b to LUPg

)]
\/Vbtaf V{O c&a}aa‘en‘?ﬁcs /NA (tho R W

Cage [ U
WSl = 0
3{‘)'((‘% (\ / / Z /
. ) > 511, f\;ﬁ/f
/ 9 £)
Yot {(}0«9’ r -

—lU

Up U




) U ; My blank) — "7 el 3 bl
CaR We < Ug ,;O’// f(tqgi " //" }// :\60_‘ / {M(“ +, g/p:é
.({,\L,< 6\0< {Qﬂ) / | / 3

R G

Austley il 5o o Cage 2

] //;{//b%,f) Penfacttn fan T

N ot o 21
S(pfe- ?‘(: )

X
'{: ?bidté conex =) _)(’/:Q r'h\}%f?;@ S ukt) = a” (Lg)

) I S xX<af,)t  aleny e
()e | ) L —f a 0 (s
1 “M‘f 0] WX < gy o

Chock by hand . ' %>aly
3 ' Sape Pn«‘f Q H (',)M(ILHQV-C— \_,> s @ WQQ./( So( h
e a/uug M“kﬁﬁﬂ sol'n

i

SI}LQ
-
S/‘f‘)bh d,\g (X-‘é} Oh& (A {5 C04+V’M (I‘ /K (0,\0) Q CT‘SA



[ec S
Cr '(‘GC;,.GMQ«(J Comex

— uL x<0
.;r—~ aa.—
Up x>0
Case 2 0, <0g

Solo | i L Rtreor o flg )
(3

NI /Z%L "

Def A wenk 54,
ts  discomtintus ‘éualo Ut +ffdx=O +ho

Soln2 .

\ * Cane
S deemad pdlpnisgfly "ﬁ%@(é/,é}pf
and & calfed
Lax e ,f{ “))> ] Ve w“f m
U*W’”é? (p)>0 > eip) "y gty

u-



Ex. fo=35"= {6/=5= as). orig)=s

ct,(x/maxfor I~} ~ J
Qaa[ wte dpy. e wﬁ&',?

{af"U'Ux'_’o Lt
0 O =0, &)
XE)=%t Lkt % 1
Lbr Uav-
% W <Y pe
i [-(x (x{<| X = ktt)= %Xt
8. o R
(%0 Yoo Y-t
bor €60 l) S
Ge)= § sy -+ LS o
‘HV . N I\Yofrﬁé
‘Tl% Tax< | +
A—f{ex - ¥
ug 1)z { 9 X<t X! R
2l k) ~

For t21, Seah o solution » (]q;

e ey, (U0 L)) ol
9= [r{_,;’ «x <R "M/Av'fj
/-

R —1 >,




,7 /rt' A

Tomh o weak Sod'n . heed t9 iW&- Rt
oGty = 49 2@y

ci"uf'fzta’
uj Ut —y~
&it) et éj Soluhg S ;[9*5‘1.)
\7As 4l
{?\“}"‘i D Lk
xU) = |

pdmgibe. 0461 %_\‘1( < -t{if’l'
Lax-Crtepy ond (/-



lec% A%‘W FGCZ oy €3 j€C?
gngl—(va 0,x)=2 U

M-ﬂ In ré}q él
[ 0l exstene fttuwy i) 20r8))
o Bup Vu(’(/“[)ﬁ‘@’/ "

@ [0('4‘3 ﬂ‘lﬂeh \4: b&JuJ Xlg/_ %5/ Z(SI X(g)

WLD4G . A%ahe 5(9’ SI- f}@ﬁl As/xg)
Xez0 4 7)&,.& ﬁ((iig/ 26/%¢)
Zy:RSR

7eC 7y @“‘”Fo 7 530. 59
By Lol () DU-/‘ (xf:'o) )6.>rﬁv} M[}m;}

‘?:. ¥ .@ 4?5()(,,)_# ’(v-m&

PR w/y)
§ Y’.Gé’



How daes 4 Eansfons ctcwml%«(;?
S & s a € sdn copypP
Frr ged’ (ec CYl~4(¥ (9)
de. g &)= (g w)
a;%ud) ::g; _;)_E‘V( Py, -D\i]\
TR dX; \\)@)%z.

Vulk V&"[fw'Df/ eé)i'rgfv
Y
o FliuW.qv,x) / [‘@N

= (6(7[&«) Df[x) G’@UN())
Lui f;(m’ 089y - 4P -F0)
D $919-Fpod [y, . Ty
Tlle» a/ 30(‘/09«‘ f(\?ti"a':ﬂ)':e) h &\’
Xl=J0= 9 G
Gl

~aAs



v
Fe 5e3  TEC™ wht bt s
+ ]SW\R [0&4/ VXN

6- D s flat ety

Seg < bl e chncmtic < gus

We bt solie fov [xm\e(g/.[,g,)
which wil qie us (x6-alww), puixe) )
> Perbeg {MV 3{3"9 <[ .cant 4o st
XU)) < )(0—:7 ) %(0)'= -Zoij’f’)-ﬁw)-? ogﬂ(“"
\ V<, 25
I oy 0 sdte Flyu,ux)sd pe <l 1
WQJ to dm”‘ P(DF bo 9.t -
F@"Z”'X"/-:-a
It Vﬂlﬂ be ’f‘lﬂ" /M 524‘4 ﬂ,a PK&’?[}" oy

ol J\{MI@@ many e x.!st ﬁ
A sk (. x) e
is@lled a co

, L ot gETif
f @W R0, K2y ;"faj(w 0= i,




9:?:‘:(])0%0 x? (s o caftth'ble, ’MPQ oT (.
condilbms (Oa lanfee. +hat we Can
'"Pd\cl a—’m‘v'fzoﬁ;
(77 Yl gd) X(J’) 7[" a//j€frh 4(“\0‘ :
o'[ OFH 0"

We wad : yO( 24 =94, P"”'t(’)
Pepreged W%(a%f-bg/juwgv\? ]

fm i
wg  car JZ:(JQ. ak o4 . F(y‘[\,) 24l J)
Loms A%mr w( P12 XV F 0 The.
2! gol' g(—> Podw) for Jerto nLAA fo
ot Fopy.2y)-9)=0
Wt 4. Pefon- H-(géﬁ 3) ._Q_.

H(gj) F( '_1‘3) ”‘Jhﬂj{a)rz,ﬁ(j)rn)
H (V" ,0)=0
% Hé’ U 'I: (2:x )io‘ly#‘v%

H éﬁ (U‘{ fﬂ + =)
Y 9E [ ¢a nbbd ot 0 Y -7(;]) St H@(y)j)\//'



Le<Y]
{F[Vu,(l,X)—/O ‘v C'!Ppﬁclz.n
“ o« [" 20 @r

(loca( exisiene x*
Stonaling Hotbus . 3. F e %
Jll eck

X6~ Fr (S 261, x)
2(8)= pol ~Ff@(sf,z<s/¢x\s/)
16 = -Fy 67 o) 2 &-x6l)

Mepl-wmoq. (Y

SR} ="

Step2. what otk +o fzaj uith-<2h

For ‘Jer . et )(a =y, 2= [j

1)?%,- Efj(j) ‘l‘=’/".("7’/ j j] )
Agsme P:(OJ Caw be chyes st 7C/P G

E‘e(f‘(ﬂl'ﬂ"’ﬁ(’@y /s UTwh'éQ 67:‘& = 0/

Agsmec Fa( f"(o) 20) X)) ¥ 0

DL C fn 9Py fu o reipfod of Ohf



‘}_'t"q'o(y) 2 ,1("(‘7/) fs a mfwﬁ'é(e ﬁ-‘/lc_ -
(I"’,:Z'l)o [ o sl -He - Q
/Vaflre—‘j [—7@’@/,-2117), Xyl ) s &
S"'?B: Sl cl\ara‘b Us.
X ol [X\S’v&s). 7'4% Wt 4o solve. i 9
) is):q(Xs;) & R *RxIR
“R s 3
9 [:) {47 e“blaj G,F,B.IG utibo, _X(S) +9
&) wath X(W:(?’.W .24Y). ﬁ])) 91
by stavilitg  up to shbrg [ h,,.,(g W)
Tely) 25 T

_Y S—{T,(o)
Vj;rr,i@-- for e Flow % ﬁewé’ G
rcu-ﬁ._/?@)ﬂu"%g)

weshned § g o ps Jf@"'f' «)

1. -fad‘. Sthee 4‘€C2-£ s GC’(N

as T of (17"2"' X) ) F———p (Jf,)r,af{
This . §Cp )70l Xl 158 app T




(wmu @ﬂcul hertl })1‘(('#3 ) Assumme s
Fo, & 210 X0)E0 . 7 opev thewal L
Cﬂﬂ{‘w’"‘a Q ,a"/v/"vlw/ w V]LO ch [‘C/KH
Wa:ﬁbwlhl; Voof Och 5
Pr e %V 31ys)elns” R0
st. x~X(4%) ¢ %
The g ¥ 6= 49 tsC°
P”“'f-_(/t wogphd YDr—sx(49) s c
x(0,0)=0
t\f DR[@O) 'S \"l"“ﬁ‘h@ +l¢n [QMJ. famwg

M”’”[s:; ”‘jig ) L8]
Jet Do) < v oI £ 0

: (P&o),%"@),x%)) £ 2
S-lkf q" Fn X éV 21om- cﬁam‘hﬂbﬂ
Lot Q= Z(Y%)5K)

The, The ficttr 0 V) Ly
‘l'\(} 71‘“’/5 F(VU“}!UK'X):—O TW U)(fkl:/g(xi anCr



Le CHD
{F[Vu,u.f)-a b U

“"';\7 on 1T COU
Goul ~(oed etBtene Q
“

P mos A
\.;r
O® T whds R of O and E505)
T 0 st VY€l sefss), 7 . .
by = P9) Z(s) XU F“:’”‘ K
7”‘""3 Cl/l‘:‘ le e’n(%ga) lM"H, ﬁflﬁ-f[z
f@'"”(/’foﬂf?”@"’@’)\ a»?mt,%z brole
RAogure . 9. I Copki e W&o&x,) P -
® IC;:.,(;’D,Z"IX")?‘o w0
7 hw,é, ;:ef;z\n Rty xel,
7Y x1 + < @o
Set V\(X)“Z(ﬂ(X)/S(X)j ng) .
prx= A IV -5€))

T The fh u (s CZ ond solves
F (VUrUIX)c‘]' tn (V\'C_v ) U:J on r’\_zc/..



Lemn & £gs) - F@(ﬂé) Y9, vys))
¥ sel. 5ercr f@s)so
e, VXG[ 3(1 ( M(X}X,>l7

VA1)
Lewn2. pu- VA
P fLem ) o
"t - For $=0, f4») F@‘t\ﬂ Z(w xq)co
AfG9= Fp - potFy 201 F, x5
'F,,( FxPFe )+ Fup Tothfy

roptte

‘FQ\S)“ //
Prod of Lema 2. pisl= Pl s8) @

ww = 2(45%)

Vu(ﬂ V,’ZDKJ T 2 ViSW
/

Z° p-hp- px V7

Clak - Valz- fDx



AS%?&(:)Q:?@SX Dyt xVse] =7 /
A2 XK= x(j()g),sual)
d ‘[_‘M‘“‘DX ij+ XV S
Pr of dokn £yt r= v, €05 10
ro) < Vy g «P(w l—i)
(Vﬂjw Pno))
= %J(‘J\ Vj JU =o
6)= Vj %—'])%X - 'D_f;X
Erh) Rypx - P%X Pp-Fp Tipreep)
f(ﬁaﬁ)‘% 6):@{_,:?%2 +®)§

¥ 6)= P?(P%*‘Uy -z-)
(w———/
Ppr=fr T
ﬁ(ol“w
O7=0



