Mot 358 PDE “ e bk oder quskmy we'd we Sweddons  Eluwds o POE
dectwe. 4 AT Skt oluost omy 2 weeks  OPW bk quit

POE: ar wnwnown fa  Hebk condoins parkol ditwhu ok on  ukown fn B clled  POE
P uenown B oo P Sewsl  variobles

D 4w order of PPE s e oy AL lighor duivetu iwoied.

& uy+usy =0 Ast onde
we by = O nd  order
Vimar POPE’s

onsidy a.uml A-th ocdas  POE

Flxg, Mp, pyggeme) = O , Ao e Bty didue v Opeotor
Llw) = £ (xg,2, -
ex Mk Bug = O He L(p.)s,u,,-\-nna_

R TR +20, O M -M,, ~uu, =20 D L) = M- By — Buy

§ e opyotor L is Lmar Aot is  Llamew) = L(w) + LI ond L(em) = c- L) VeeR
P POE s Linar

ex Chack 2 R
Q) Mg+ My = 0 (line) L) Be- B o =0 (won i)
Son @)  Llm) = M ¥ My
Linvs) = o) + (40, = A v B + My + Uy = L)+ L)
Llea) = (e gy & (en) oy =cCmy v em, = c.L(a)
Soln k) ) = Mg - M —am,
Llure) = (uvv) om (), - (rars) (v,

EHea By M s By s M- b, —u i, = L) L00) Sy - My



rwork Lot L(u) b lime~ oOprator Hen
L=0o : Iumoe_.m; Liresr  eqn
L) = £0,9) ¢ fon = bamogues,  Jirar  eqn
Suparposition  Principle
et L)=0 be o limae eqn  Her Hr Gy M, Sols d):0 | L)=0

we hae Het (u+ cqw) ¢, ,cpe R s oo a 300

et Lln)=+# be fon-hmges  eqn and AU be theo Sdas Han (u-) is o Son

W A ossocioted  lmsr qn L) =0

Solns f PDE

Considy A-Ma order eqn  Flxm m, - ) =0

M, x2lheo%n) dn Ma dovain D€ K, wa sey ak Sden Re et Celosicd 20W)

M Mmec M), m e continuoss  patoh duiveNus vp do ordes N, oad  He 298
Flxam e, a..2) 08 somsdied Wovbcally.  In N

N €0 , xe R forwed  hot ogn

-

L= {xe : telo ) xe o, 00) " o posed  prallen
My= My, t40  xel bockwerd.  hast 260
ML= Jty: e (-0, 0)  xe(oso,00) C A posed  problen

sk
> m— Y PR TN " wel  posed

%u«l\&ﬂd\m baste Nzroai m’«\-ls.‘n\ anlomok. GOk 0 * fosed



ex o eqn My = Uy €30 xeW , find & sdn of He P m= XV sin(any

noe =Mt sintsy € C’o(M whiar JU = Loae): ¢50 ,xelR%
Subset A Mo ke QA

me™ gin my = { (— (QM" A sinCan)) \ = Mm=- ua*
T N—e— TN\ —_—
My M on

-unle |
Jor g M= sin(ad  Sdws P e
whet we  on 3%_ obout- 6.‘“ Sdn o eoE ?
ex &, = a_-'-x (x,!p e R* lc\-v.d.mu. wrr x

3‘3—‘*%"“9 ¢ & Coovaing qrb.'&rqra_ :fn '}
o P4

e et 2eC” e on m;»ma_ap,*ado.PDEq_Ma-pmm odr  flet Was o adln

M= z‘:ﬁ(x-ZaJ (0
L){Orl-ﬂ-mra,#l\ ~ At ond'r?

no= @R 4 £ (x2y) me FG) =4 (2)

By € 2' (a9 D) (2)

fow we con expren Fod P i dem o M, Uk, My ad sast Mo 3nd eqn
$l-2) = me™

= ne*- 202 = mxe™ - me™
My= o€ - ne™) (O

”a_z -.’Ul-, + A

M§+ QA My = ol : :p!m!- orde~ eqn



ex M‘a_= ) (x.a.)elﬁ"

et S A€V

mo= Y2 a e goo

M= Wi &~ GM wha k/a_ecz(lk\ orbh-rua_

remede  wh e~ expett o a_wol Whno st AWM ordes A 4o Centein N Mg
orbitrory.  as

whet obeok  umigue son Tt ow swigue S s Al oddidowh  conditony
30  colled bound,a_ ook VP

X M = My, (wove O.QIQ £50 xelR

M(x,0) = 06 3\\/? o condd Hony
M (x0) = §bO

osuoua, we wort  well posed  prodems  ond
A existeer
) Uniquaress

3 Stobllity. (smalt ck.na.-.) in il\iﬁol/bowdwa. cond . Creote.  Small cknats in B son

ex (non exisvnce)

e VT T e
Ma_= a.
recolt ueC"(lL) +oan M"%"__Mﬂ’* oot

M* = (Mx\ = A
TR g 130 D My # Mgn
Mgn = (b, = ©



dectore &L 20 Svbot

$est orde~ di)  eqm (linear 7 uosilinew  in R(xF) () $ 2 w*
Linse  Alngd 2, + B(xg) By = Clng)-2

Quosi Mwar  Alng,2) 2, + Blx,g,?) ty = C(x.a,.%) linor in 24 1y

we 3o both N o woa_

JL(.’(.'a,%-) = C
My M
Lt s T E T
Mmethod o heroct grisees
Consider 0. surface 2= 20n¢) , Lv‘a,\e-ﬂ- in RS at a pr P on W 3\,.3*_,(&

I
We houe o Aormod  ueetor ﬁ=(%n,%a.,-4\ ﬁ/\

¥ e defire o westor #:cu
F=Ale BRI~ CT

He 29 A%x“' %-‘La_= C OR. A%x+&§&_c=0 H em“_a_ E'EBD

Woas bt the sefoe 2= 2(ng) i tegut Ao F 2 °
t+o st the  eqn , Wt Al e enstroct safoues tm?w o F :e.a(m)

W COA (onstrvut 'u\-\f.dml ourve :ear 'E' corves -\-ma_wl- o T ol dhen wa

construet il\-\-t.arol -Sor..fou ‘.'?NM Fhete corves
Iy < Y
tow o e F) = (39, 30 ,19) = xWis FO3+ 2(HLC

W s +o,\a,u+ Yo wre F i‘«f; %:{_L//—F' =>%E=x((-)$ dcdlpi-sef.?
159, X'=KA- \ \ \
' X . T ;
_— & 3 A = % = —E— = 0 0& NPW&I’-R N 8,'_"

2"=D§C



W s Conviniar o welre e SaS\-M as -;?c“’w: AL C e *"5

;“_".=A , 0‘_"=°u- ) Hon .d_*=.i‘;=i*_ (=d¢\
ot A

d¢_ 8
— -+
oM con a.u- X r etc
feeld ot o Fa Qing)2) colled iest ‘u\+¢6ro& & o Sgsem F Y@ is corstoant

on ol Solokons : Pleyd) =L keR

' we o ,f:mi “we :fmﬂmlla, indeper dat *:r:\- 'm-u(’ rols

{ Ralr3g®) = &

P we houwe Has ’m-iedro\ Ourue. 0% indrseckon -%_ Al SePoces
Q, (ng,¢) =ty

kel (Xl'dl%) = k‘ in \ek (X.,,}\ = k.’_

B owe doe gwoth An G € L) Ahen  we ey\- ir\-\(erol surfoe
(% begid) , Palxge)) = ©
we hwe *he soln B_L s eqn A&,;*&ia, =C

ex  Johue ah—xaaﬁo

x & e dz .
A:a. ,3=--7~ 'Czo = —aT-'-_—:a:=T Note ?Mum z2=C \544&*;,-,.\.
'll\‘\tqrol /cpnsmf
QL &=C|
Ix d
Ra '?=‘-% S xdx= - gy (separoble.)

T L
x—=-i.+c.,_
2 2

So 0, e 3_1,2;_ 20k :-?-irﬁ- b\-(-gem(
&mmk soln G(Xa-ra.",%\ = 0 we con Sohe B B by impvde fn e

2’:3&14.&1) where a s %;}.mra_ SWooH .:e,\



xtp + a_"-?_ma.)a =0 Ronart. ( 2x=¢ 1 2<% i§ MMM)

ex  Sowe
o _dy _ _de
xt a" G
ok d d .
-"‘%=—a‘$‘7 Sr—: =S% D "%='i tee D % -é—-“;:c‘ Pirsr nteg.rol
o (-SS 8 awpe
T Ge Recall cTa ™ o T s
dn—dy  de _3 dx-dy  de 5 dx-dy  dv
o a_«. - )2 % ”3(;,3_) ) & x-4 t
dix¢) _| d+
95 ry —)\T Sepachle  eqn
= Mlx—a_\ = Nl & ¢y
= xg= Xe, (wc houe Auw C,_\
5 X%
5 <

?= 3_(%'_4_*) on 2=C"$5'(%)

t

X o (x+2) 2, + a.ta_ = 2+ 3

N
P %. &‘_a:‘-

dy de dv _ 4 T
: = — = — T — . E [ad ?‘
<, e - 3_%-* $  Amar OOF G 3
v A . . . A =4
2 - —,é_% = a_ u\-k.a,robl\a, #oc‘hﬁ Vol T T da—- (c=o)
4 = - a
R AR IS

Si*)"y S __"_%=3_+C,_ > ?4:“;;-&=c,_



gea: dx = ola:

ond wse O -%-_’*-3-::. D 2—=&“+c\a_
e TN
= L,
J* = d} _=) J_*=i+*+c‘ & 6'1. a-
wfrar ¥ 3
x‘--‘é—_x=%+c‘ we wew /A=_§__
oot popet

R A R A et

2 %‘%’(%ﬁ‘&)b\a— = Cy
—~—

<t

Se d.wpl s s O6(a,c)=0 or 6(‘%‘*‘3—, %-&-(i-})&*):O

applcoton ex

a.'tvv\ a .‘*m‘-\* of sunfows = Coxg -F’N:l oll &r#om Hat o or'Hoo.mol Jo

reco] Hwe sar:Fou; o u-l-bodm\ ok on NRrSection fl- i-?-

Hheic pormols gl Mlndol\ol

P e

toke 2= 2Ong) W Wes  Aormol (3""20" -\§

}(kna-)-?.-:O we med N L No ;‘.ﬁ; =0
t 1
";tg_%x ‘,3?, ia_-i—; = fow  Sdue. e eqn
dx dog de New @i TR xgtey
- T e & * L .l
g —"_31' s Sxd-x -j&aa_ 5) l‘z-:j;_-a-c‘

_ R‘-‘f* ’_xa"‘-éoo_ - "a'dt \el: xt- a_L___ &
* v 23




at 232
-4 1 A T
S—xcb\f-j—-o!‘i- = =X =—q<’-' + Cq
@ &+ 2= €y So we gowel son s
Orew

G(% ) =0

6("'.' 3". / 2+ 2""3 =0 Sole  wr+  Secondk AR
2 At = a-("t’ }L) oR 2%= -2x"-t-3.(x"—a-")

letos jostily v metiod o) 5o
Thn consider o quostines &) eqn
Al g, ?) 2x + B(xy,?) ty = C(xp.%) whne  (xy,8) € 2
we osume A, eCA) o AML 40 i (L
Wbl ad Calag®) =cu ot fuckmolly indepardest |

;Fim— '“\W ot sgstem

d . .
élix_=%=i¢: (=€) A é,.- o Continoon difloomoble. 6,-1%_ e?uo!Ha.

60 €2) =0 +hot is G(R (xgit) , Polayga) ) =O dohims o Soln af  Hea
a,;m eqn- We ossome  Hot 6La,c))=0 hey  Solohens

iN MT we Moy be osSeed —Ho :Fnrm\o#{ o Thm

¥UI\CHOMU& depudut W) = £ 7 Ree Si fn ndepedtent & P f 209

‘ﬂ(v.é,%) ,‘ea(x,a,a-) one -'puacmllﬁ_ idep R VY ad FYo ax A'mrla inde p



25 Jubot Solx

fecolt we o adu:la_ quost lintar POF

ex Solue

XE 2 x "a%-l'a_=ea

cofside —we Q.Pallowi/\& ad;-km

de _ 8% _dv o dx _ dg
x¥ -g¥

o
d
s 2 -0-%
= l:\x=—\na_+c,
\l\l(a. = C, =) ‘fA:
g _ de 8 = dt
how & et ° %% et
v D A -+
[&=fec®ae 3t S
2
Mx = —2€°-* 4 c
P Mx+ 2t = ¢,
*\ I?" I:;" ore :'\mak'maua_ reladed
~
Usina_ "el ,"(,1_ we e,ul- T2
W, = hax+ L\a_
hx = mli— g ~
\fg_" keg_’b\‘f‘(

?2: hx+ %Q—%

R Ut - Wy r 2t

-|-€.'E

-2

gl ooin = FLL,2,) =0

re.-wmh\a_ ‘o A ueshon

..PI ,'fz ove w.:d'h

o

-3 -
Flg , mx+te + e -0

wmq:are’.m-\-hfn



ex Frk an #-nﬂ- ordes POT SuhsPed by conicel  Swrfoas  with  Verkx ot (a,bc)

(aidic)
et 2=2(xy) b el oW
8
take a Pl-(x,%,ﬂ Hen e permol ok Lx.-a,ﬂ is (i*'ia_;»\)
the Noemok N is oruoaa\oL do  Lire -Hmoe,k (a,b,c) @k (X,a,-ﬂ ('Hv. bine. Lies m>
e, N‘*ou.

So +he  vectory (h,ﬁal-l) ol (o.-x, b—a., c—‘i—) o or-l-tooq\pl s var prodot = O

L, 2, (ax,b-g , ¢-®)> =0

(a-x) 2, + (B-a-\?.a- (c-x) = O let's  sowe

-

ox _ dy _ da

o-X l,-a_ c-%

\——
oo 5 _mla-xl = —Mlb-gl ¢, 2% . sk inde
Zof 5 cmledoomivgl vt o g
ﬁ--‘& -;)—Mlo—d:—hlc—q-\‘\-c,_ ‘f,_:%tsc,L
O ~-% -2

¢
Qe
[a)
»

+he  goln T-(a_& ﬁ =0 uy  Swooth Ronckon F

Thm Consider a ?uwi Uno~ POE

A(r.a,%) Tx t %(&a,a—)?a_ = C(x9.%) n S

we ossome AR, C aee §wor  in L ond ﬁl+BL+ CL# (o] in SL
T# ¥ ' Y oo *{rs-l— :n-\{aro-b -94. % = i%t = d_:
Fhn o ooy swoos T, e equatity  F(L, ¥)=0  dafis o s

we oswe F(Y ,9) =0  con be shud Sn ST



PL owe howe 2P s wplciy  dafined ba_

F(Okyge) , ¥ (x,a.t-))= o we ddl wer ok ok 4
9 2

¥, Fp=—F

femore ‘#pr- ?(“'\ lfl) w 3o ’FA = 3:_' 9‘('1_

E(Rye Ra-2g )+ Fulvy+ vaey) =0

E= Cr+Py 2x _ "Pf""@;ii

‘w follows -
%o L] W+ Wy Ty \Pa_-\- \P,,%a_

3 (€3 Yo~ 2 Wa_\ 2.+ (PaWe-0We) ey = P ¥y — ¥ ¥ (»)
Sotisfed by 2=2(ny)

we bow on M &l He Byskem
Ring,2) = ¢ ok Wlag,d) = o . ue dfl  He obow  equolikes we &
Qe x*+ 'QEN"* e ¥ =0
x Jd
\»L I!_-_A %e& ﬁ-nc
W x' + ‘?;3-‘-»— Yo 2'=9

24‘A+‘(’33 +¥92C =0
e

‘PY.A'* ‘\’\g%‘\‘ \PQ-C -0

c40 T replo -

\Px%"' \P&%=—\p%

_&..;_"PK‘P.;""P%\PX _/\__a_‘(’;_.‘l’.‘_— V;“Pq-
< q>3' ‘Px" ?x \Pd. c ‘Pa.q’x - \Pi_
MT O
Compa. with (%) we Jox Stotlmat  g)  Tam

wWh pougy F iy soln
Zar Tyl ma Aneleg =



we oasidy te o sl L indep.  varables |, T con be frevlized o A-indep
voriolles

Tha  conside~ e Q'bllow.':v. eqn

P, (x.,...x,\,%\%m + P (% ,--o*(\ﬂ-'\ tx, 4o+ Palx e Ra Y, = B (X e %A 2D

nJL < R Aguae Pirfn, B ol smooth n L ol ?,'"+._.+I’nx+al=t.0

F Pasor®a ot Quactionolly inap ,  Pest ’wkom\s .
dxa . dxn _ Je
) Pfl &

+Hua 'va md 8root, T Hae quoli+~a. 'F(‘P.,‘?,_,.-,‘Q,\\ =0 dafinsg aso\n-fwPDE'

ex  Sowe XMy + 13.“3_ + 20y = G

dx _ _ d¢ _ dm

T'%’si—’uu (= &)
M _ M 5 oum=Luylrc D —’%=c.: %0 ok tnsegreh
A
é’da- A A 3 Y I S
2% 5 Augl=dum sc D L oe 2t Pk indeprok
dr _ d2 5 pONT TALE  Ws sof fa indep
3 1%

A

T 43
&TP“"““Q- Snooth 'l(:(la-"%'%)=o 5o 30

WL Con Soee. WM an

7 2 3 <* 1
LR E) O G E)




et Sdue (g Me + (-0 my & () pe <O

dn . M _ dx _ v _ e
a-' =X "'a. (o)

W o5 M= S Y
2 o - . # ok

drvdgrde _ dxrdyadr | 0 5 dlxrgerd) = ¢
(o]

Jrerer+xy X+ 3+ =Cq ¢ '%rﬂ' indeyrd
2 L8 L3
xdx + a,dla.‘\' éd% _ dt S xolx + a_d.:a_.\. dr- O\(‘L‘L. *%*%)
= = =Jd¢ ) = dt
x(g-¥) + F e 2 (xy) o (o)
‘-> 1‘.‘ l" c
5

'-'l'—‘(x+a.+1- Ty &L,M) =0

oe. xwgtsats ¢t P .',\h#,;{

M = :f;Lha.a-% ) x‘-r}t-h %L) #or ma_ :ﬁ snooth

COIKJVé_ Roblen fr At oder  Quosi diwar TOE

‘:e:r.s»- we Consider P coxe s e indep  uvodables t= 2(&3.\

Fod 0 3dn s Alugi) g + B0 2y = CCupR) ?ossina_ Teogh o giaa cone
X =R () g- BB z = Y(S) S¢ (a,0)

920, we construct Soloten  surfocts vstng  Clorecters . cordy Toke ond Hosgl.  eachy

M ae o choractaiwe . Thet o we soe
pon

% %*:_ x(0) = X(s) In ‘.w.ml_, we o.v} a sofln

e %84 §o = Res) x=x(t,3)
e 3 s) Next we work 40 wre &ise fa
%1-?= c o) = Y(5) *=2(43) o x od 3

We Sdue s in teras o) xwa_ ;)Qm X=X(63) ad Y-gles) ad  sooshwe in

2=2t9) = %=(-l:bsa), s(xa)) n o Some I\u'al.l-rho‘l o4 M



X= % (43) X, &
. % v + O o r
ae a(Q,S) xs a;
eL Dol Cn.ud«a_ MM, + Aa_—:& A(x,»)=0

Uixx)y=0 & x=3 a.:s , M=0

+he .sd.s«hM # chor.

::%=,( S Saa. =S‘ole = §et+C  J@=5 D c=s
-di— lo) = =+t+S
el xel=$ &
My ger=s o y@=JJ* D M=z+tec U =0 A ¢=0
at [ n=t
dr _ 4 PYRY
-_— = L
de %:_et = Sd.xgj‘{-dt S xefwre xS S o
X=£}.-S

Mz M lng) >

L8
x=§£

- at+ alg-x)=o

P L3 DR R0 TN Ry
2

89, A=W ulr=0 Xra-
Recld  fr A2, 2 T gy = € we foond  puwel S0 by wsiy ik intagrad
Sepeore. Y=<, P=cr e e fir indegrol  andd W adln
?(\Pl?) = O / F ma_ SpooH, uel\ . CAA wL Vi ‘F(+, \'\’) =0 7
we md o do Pd F s+ poins o T sakisdy F(¢,P)=0

we st o P o robm  betwan P=C ad W= Sabsfed on I



ox  hr W e X g, + Gy = g

4 30 =X < ’Ls ! ‘S ) !—3)
b‘) ﬂd

<
é_*_sSi D Alxl= Myl +
dx _ b _ da %=.ﬂ£ D 5 = )3 o
a) &£ - - 3 i
— Xt i ¥
-—*—:C. *;I“';’\ fﬁl
d*-_si =) &&KE-%JQ‘ a_ ‘P‘.La-‘-:c‘
xx ®
kS
: X -c é) é._—__
‘-rNM q‘ 5’ ‘ “! IR 'y x—-\-%"_(‘.
-t o X_oghc .
l‘_dx=j‘-edg =) ’;?."’—z‘*'c ) l ‘-)
(4
2 +-t)—0
g son (3%
3
by rm g=x , 2=x
X_.c x4+ 2= Cy
§oe
]Q_ i‘;:c, / x> x°= <,
6 D, -
A ("‘)1" (5:3 = <, reo¥on  Sobsfed on
x= 4 .

6 —
Cls"'"' Ccy =0

iMplcir  £a
(Z) = —(%)‘(xa»ft‘)—.-o we hawe & a3 M
He 2ol 3



o find He soa fr (g4 ) B -3 (e p= (O 3}\ z

possing. Heoogh, T x=t g=-t 2=4

dx  _ %% __dw N Xort gdy dt
x(g+d) N (-gV)e Cgtede-ghtgh Pl #
2
Alz+5) _ dz

2 (x*- 3‘13 - (xt_,t_t\ Py
—::- dxte 3_7' = d&
1

1
d[r‘+21‘,q.)=o ";" —2=C D Ridwyt-r=g

no%e_ d(x’ﬁ-a}): 2xdx « 23‘4‘3"
AUSgt) = 2udn - Bgay  Souetwn d(ey?) o dlx-gh)

d[ua_) = a.dx * xoha_

e+ xdig _ _de
(gt ) (-3 6&"4--?:)3 (-4t)

dxy _ dyv dxg de _ dxg
Xy + X3t - 42— r§-t (x*-4*) 2

x\a_(‘_‘-. xt) B ()‘1._3_1.)

_S..J‘_”&=j“_*$ S -l = Mzl+c
Mlxgel = ¢ P:xgt = Cq

oot a0 'F(xﬂa}- 1t ,"3*3 =0

reale x+yt-2r=c , xgE=C  on MM =t g=-t 2=l
2-2=¢ -2C,-2 = ¢,

\ LT =0
&= Ca C|+9~C1.+2 =0 The 3dn s 2(’(3!’) * (" ¥ 13) + 2

Flc, , ¢y)



Twm  (Exisince  ond Up‘quu{s(B
consder  Alx g, %) 2, + B (*i42) Fg = Clx y.n) X qire S
asstne.  Het AR C € (L) AR L0 i SO

lt : x=00) , &'-'[5(5) , F=Y () Se(ab) be a swotn corve

N SU ek s xB,¥Y e C!lab)

A B
d A= o ﬁ."#o on tn e M@w‘a— problan By 0. Unigue

W n Sowe Aziﬂ,kbm-twl £ M

?.F cndides e ba.s-l-u» *«' cor,

& _a

—

o X 0) = K(3) oor oswmpins on ABC ol X, BY

= ©) = R()
% 6 ¥ aotmwlea. et I Jstem M @ puique 3ol
[LX3 =
i C A=Y x=x(6d) o6 22 2(4,5)
sice Al #0 from X=X (£,3) od g = i 63)  we con Pind
£= 'é (’,a—\ ) S =S (X,;)
Thos  we Wowe o &dn 2= 2 (toy) , 8% ﬂ‘\)

The  vniquues  Hollow  from

L) e esch pro2 0 P k4 ukige choroct. fossing 'f\m‘ﬁh'l'kw—

3) W o cwodd. hos a Common o wih o Sh sfow " mfl&el.i_ kes  on -hot Sopfhee



4 Mort ol
we coside He G“k% poben Tt P odvr  quasi s PDE
et find He sdn o) 2-%,\—’“&%6=2xa— Setsdy  ¥gT2  ad  gt=|
Pk intageats 7
dx _ dy _ _de
% 'Xa. 2x %

)

-2 5 [aax=(d d xtazac

e O R "'*"6“0

ol

&i = & = . ﬁ: - & 2 -2Ly = h2
-x§,_ 'lx?.-) 28-3—5% RS | e
M e = ¢ D gh = (4w 'm+e(,m13
q-wv\ wn Flx-g, g'e)=0 B F sl
e G, ,C 00 A initidl  Corue

(N
= a- 2- .
= 3‘ ( }5 63_ -5) (j_-c,I)L— i— = e,
T

A
7 4o
z
So e s i (2 g'e) ’f:z; =t (s 40)
Rovere 4o Wouwe = 2ty in wee oAbk e TTowe med implak R Ham oon M

Recll v on Pue  Cavchy  problem "“"%"‘13-

Alx g ) 2+ Bxga) 2y = Claga)

M: X=Xs)  J=30) 2=20) se(x,3)
At .
W &\, = X6) 6 $+0 we osome. ARC o x() 3, 26)  Sexsdy

ond st e Exisdce tam
AGC e of 20D .s"wo\*mm;é_
AR E O O i ortlasoml 4= oy vecker



Wuet i Al =
e cn powe ot N Bl =0t
owe houe afinitely Moy sdn - N ois cwwask curve
cwe e M v M M s NOT choock  Girue
ex Hed s o e Coucka.

Xty - ¢2,.=0 od xgaq , 2=l

st e groly P 2= ¢ (Sgmwic foke¥an)

_fi=i:_-%' 2:¢ b +Hu Pt inkegrol

L2 s Ia*ar
_3'..
2

%:: %D £+%.=Cz
we  home :[.nq- 'mr\-eaml;
z=C,
Lyt <y Obn‘oos\a x"+3."=q and -0 is a cwrack corue

x-\-a_ =
ol soln Fl2,x%4)=0 we cn +w g F oo+ Fl4,4) =0
F'(i +t)= O %='@(x‘+5f3 we  Con ke “‘& :@ st £ =1

w % %ﬂ:" o 7= §- (x"-n-}"') o 2= (o5 (x “-q)

Sinca.  inHa\  corve s comdt  we hame P mory. &g
Wit we houe P Meny  Solas whea nik  eove & Chonct
A%,.i'ﬁla, =C  ad X=r)  g= g6 2= 2 To onstved o Sdn we doke N

ond  poss  clovet. '\'\voua\« each - g 1N



lnsx.huwoa_ wv.e.u-al&f' bot we foke o hon  chavact Cree N

.. n
\f\k«'m{h% N (niee corve V)

ond  Consider the er.ka. w1 g 3dn "

The obtained soln Condoins M 30 W alo  Sowe  Tthe or:&:ml Cnudaa Protlem

X dotemine W e '-?ol\owv’na_ Cowcly problem Wos  LAique [/ nol Wy Mod OO
(8-2)2 + S %y = 2

% ) ¢ ot N0 aMed o aohe. e problesm

(3
o M: x=| ,a-':s ) %=%
Chece DI\

b)r’: X:;—S"—S P a_:s , ®=3 / S(Q,l)

|n=

sine Dl 0 we hwe o Wuigue 3N

e &

2) &= o A

o) 4

1
sts), S[ &

Ao
%) go
Z 0

L v
b-) Al = A g = - 4 =|S S Sl = Sts—-sts =0
C Xe g s 41, S4 4
O\n=0  we have ~wo Cages ¢ H._Mm* or Mo 3dn chack. F T i chorack.
Th I/ (#8,0)

Lﬁmmih

&D—l'\ua. ore. parellel

T.= (e, g0y, 20) = (1,40
$:Tph = (A8,Q)
# Aok maed do be constant

(89| = (§%2,3.%) [n = (sbs,3,9)

R, iy cloock  we houe i Mot S,



P2ddon POHE

At1~+'2>%a_=C- We  constevet sorhees -l-m&m- 4o Jhe  wecder Fed 'E=Af+$§+c—;_

sidy onother e find  sorfoas orfiogunel + o 6.'»0\ veckor e
G-=pi+ B4R E (NLE) (N 7za)
N.F =0 N=p 6

Wruol 40 He  3dn swdac.  porclld 40 G

oM wtor in oyt dpe P e sdn Sordee (ax, dy, de) s ortloganal o G

-—

Hat 5 (dn, 44 ,d¢)-(7,6,R) = O
Pdx + Odg + Rde = O (#olan POE)

—

ox Suppw. G s ConSwuohive  vector Rilds

G=-v ¢ q4) ® iy cled ke & G

6=¢xi+ ¢d_é + ‘b*t

B b laed sefas Q) = € Wil ke lmel b 6. Wead, BNy o e ok

Recdlwmm:wé'moa;mpamgmmn&m@kwu.#

crl (6) = O
ot (6) = (?\&‘a%\i + (Pe-RDF + (Ba- a_)v_ =0

B 6=(3e+0i + (a+e) g + (g & polerkol

ex  determie
oAl gowee L&é*-l\ dx + (quaﬂ_ + (*m-!) dez =0 A =R?
1
Corl(b') =0
¢ 3 L t 3 L
wi@=18 & 3 | -|h & B |=69i-GFPi ~ 6-De =0
f & K Jen e xgn

Sine G CON3QUOINE (G= Pi+9'—34-9~h.3 Sdn ag_

?H+aaa.+%&a--o a foen ba_ fotee|



?=¢7‘ sﬁ=¢‘a. K:’Q%

¢x=q--!-+k S O =gTxarxa € ($:%)

Qg = x3+ =3‘§g¢l> - xz+%£.=x%+\ S fa-_c. =\ G @)
—
G = xgrt] Fpoxg e + xeg + & e
+ 2 = 2 = = =
&= x%ﬂ’& 5a = M se =) Cr=gre 2':\: :mha\

Q=g + xrqre
He Son  secfory ome =< Xt + XegarE = C

W Ge=vd P:?o&o-\m PDE hes a adn

On oHer Oy Wk Soln  exist # Gr vo

dhat i _é =/*CX,-d.ﬂ- ved . ng,:a b=c woold be. o 3dn

Ao 6/"'."20:\%\&

Wikor i‘lla oﬂ'lnasm\ as\w_?u? prafordiawl o (oNSRNGK,
(

Pdx + &J-a_"' Rda2 =0

R os Show Het s m.'\'\uoq\a_am wha  un of
exists .

Indeed let S(xg3)=C be « 30n

Tan Ng#/ & D 6= puNg = p7 ¢

wher = Th  for v @

fecesvy  condd for g:/AV¢

Ossove. et sdn  @xives  we wrie QloyF) =O o5 2= 2lryg)  Hen

we haue de = %xdk""éa.d} ad  we  Tobshitue  into

Pdx + Brdy + Rde =0
Pdx+6dy + R(2xdn+ 24dy) =O

(Pr R2)dx +(Br+RE g = O dx , dy e indap



[9‘\-9\4& =0 > %"=—%

6+R2q =0 -R
we Consider  Sweoth  Ha do Q‘x.a_ = -Ea_x
(%)3' = (%)x POrgteg)), By ateg)), Rluy 20g))

R(Py+ P@-Z-a)- P(R}-'- hﬁ.\ R(&x +911-'h3— B (Re* RaZy)
R: R™

Nowwi Ogor  Helt R ok At40-4b.10
6 Mot Cor
we consides Hu  pfofDon POE
Plxg Adx + a(xq,e)a&af R(xya)de =0 n L e R
we Wow et Son  exinr o
PirBg+Re = Pyt TERID fr sowe &
Necassong  cond o exisine. . 3on

(NNML &dn  exiy

2= 2 ) Pobg+9.aa+ R (2y0x+ za_da_)=o

S0k de e eqn (P+R2) & + (B¢ Ray) dy = O (o, 03 indep)
> PR =0 8= &
G-\-q\aa_ = z 3xa.= %Q,x =>Z'&- (!I)a. =%' (%)x
2,--8
Ay
3 Plxg,eong) , 6 (ugirisg) , Ry, 20590) w,

(g Prag) R- £(R50 Rgag) (B 8,8,) R- BlRee R4
R* ) R*




e qvo\:-l\a_
UyPae&\ R - PR+ Ra2y) = (Bx + Bty R- B (Rx+Retn )
-8 % -L P
R

& ¢ £ & 2
- - = A - -
PH'R P26 Pk.a_+ 7‘? R-6.°f R, + <

Plore-Rg) + B(Rx- Po) + R(f4-Bx) =0
we. houe (P,&,K)- cur| U’,Baﬂ) =0

Yo vedor Fld G = PieBI+RE MUST SATISFY G- oG =O

Remore. v oo con o P adn la& Sd.\h'na_

P
2,(:--;-
&
ﬂ-a_-—?
ex Solue gt dx + lﬂ-d-a_«- xa_d’!- =0 Xy >0

sk ek nacessont. cond (¥ son ast)

G=(§2)i+ (2x2) 35 + (xpn GG lo
4 3 b
MG:%%‘ 3;-—“-(&5»{2-2:

t M X3 Gor is NOT 2er0 )
g Wecier field do pledic\ b Mo+ ca\wvd:v&??

(wc.'n grout Hot +Ws dn )
G a6 = (b, Ixe, %) - (-x0,2) = -xgr 3% =O SO0 exigh \6-wlG =0 is o sollides (ond
d dx - S 228 _ B
-tz SRR st S 2% o 2 SR
__Ixe 22
36- x‘_ 3
z S 2255

= ()= -2hp+rc 3 &-aﬁ_ Nwedes %;é



2C Jolue. 3.1'% dx + .’lx%d:a_.q- xa_da- =0

fir chece ¥ s exisr
i 3 b
G=(gs, 2xe %) anle=|& & K| =01 -(g-§)3+ (2-20)e

a‘q, 2 %y
6wl 6=(-x) g v (f-g) 222 + (22 -2g¢) x4 =-xge #0 fo soln exists
Mcosont  Cod  holds D dont  men S exits 3 ?
o Mcessoy tnd = Mo s
Soflicer cond holds S sdn  exist
o slidut cond D ?

Thm &+ POB,R be cont dffobe fas I Some. Open Smfly  comeded JL .
W exis¥s
e ——

Tha thwouglh edr pr ef JSL pusies ey A Srfe 2= 204P)  Sodshying
Pdx + Bidy + Mz =0 e He vetr Pdd G equol o
(akso P £ 40 i "'V\M\
G=Pi+B)+ Re Satiogy 6-0dG =0
b W odn ans W G wlG =0 s proved
(= &:"oy_ 6-M6=°

we ow ot Hs Ma.h Yo Sdue

-2 _7 -8_3
dopie &_P , 2 a
k3

we nred o Sdue

fix (%o, Jor 4.,') € S

od amider  Fe= Plxge,t) ¢ OO | Pis sweoth ke 3 o ongee M

&F%‘na_ k) = 3. . Wa howe o cu-w.-“w«aeh Heb- ok (a0, a.,i.)



L

S

d
~

fox+ -‘&r o M (xLIULl %L\

/

)\

/1/

|
i

X 3 we  Souve ﬁaﬁa(xu,a.%) 2(80:2:_

we gat Joity o e Ry

P wion of coves £y, gomies  unige  dedow S possiy. Heo 0<m-."~>
lef vs Sww S 8 a Son
La_ consroction 3‘a=§> ' SoMsfed on S bt '.fnr 2,@3 b M*{A on L -ﬁr 3-69
0t vs prove. et F.=P on

consider Pag-p (A0 7) 2= A+T

we Woue Aa—=i¥d.- Fa.‘ Fg,&a. ‘-‘(an“' 8 %J-(R- 6&13-3
Eax

Ay = Bar By (A+P) - (7, + B

Py= Gry+ QeA + Diof - ?}—_?;-E

(Ply=(8), > PysPeb = Bu+BeP

Ag= B+ Bah + BeP-8Gx - R2F

ﬁa_=§;AaA=c.QS:§% bt 2,=F % g=ge S A0 g-y

sek a,:a.° D=c |\ 9 (=0 A=0

we hove Z.=P - b ¢ O
Nemarke. Considvina_ Pdx + &da_-l-Rée =0 we  obtoied  Mecesoy.  and St conds,
dr v R et ok we oo obdoined  Me@Sot  odd  fider onds  fe

eigere o) sin For

=_(l| ?2) = Y - - — -
= B lug) son  exst H %(P) %(Q) Pot s P&t?t'a‘&x*a&"’

a'a, = é (X,‘;.")



ox fo o Sgriom

= (‘.,’;q_ + &)% Q) detwraine. B sdn  exis-
. b) $d s (B exnnt)
&a’= (x&-&"‘ +* X> t
Q_) 3‘;* = aa_*

2“_=(x- % +l) z + (xt—:vﬂu H-} 2y

_ =2xd% X 3
= [_x‘*‘d}) —+ ¥t + ("1"’41' t 5’5 (x«.‘_‘a} + x) z

-2x 3
9-'5% = (3’ ("—1+‘JT)L+\> o+ ( gt ""‘) .

L i - X - :
b\ 31; = (K"ﬁ;‘" + 3‘) %

= M2 = %ML‘%’*-%}) + gx ~ By
r= o [Eg - LY

3 N S
u

}a_-- (Q"a‘@-&tﬁ\&z x&_":l ‘x‘l_._}a. &La) + a"a‘ X __&_ &(3\ +£"'6-W4_ &‘(‘d')
gt

Q"a'\'s,{‘;a_" . &‘L‘as =0 > &‘ (a =0 =

X;
2=C¢ ¢ )‘1"}\



MK Mot Soi

e «) (Qazw.'lx) dx + Xtdyg + xgdz = O
b) [x-a-\dx-t-%da_ -xde = O
M“M l\e o solh exists ad *«* ¥ (‘* QK;&\—)

0) existue:® G- wl6 = O 6:(13“3,&\,;»,“3‘.,%_&

I b
‘2} Ll=0i-(3-29 5§ + (2-20) ¢ = $3 -2k
+ X2 Xa.

CD(“G.—.

é&’ Plo ».

G-l D F.-xv + (-z-)xa_ = O Sdn  exist

find @ sdn P (23%4-30&& + Xedy + x3det = O ) de-. .

2yt X
dt = ) dx - xy 43’

2.*=_23.%+37\ (__l;:)

x&
%4 -%;_— Pide 4ws ey~ (%)
gx -z dz ?
24— = 2y = - S ——= ——
¢ 3 d F 7/ a9 ¢ foke_ : 6=-!-V¢ ‘b:(‘za"l“'ﬁs)
§ﬂ= _dy
t 9
Pt B oo 2
= & = - = <
q-% - Ea-(;:;z ) =i —; %a)‘z-\-&l:.-c
3= &

_ 23 4

= p

»z.,&_:} Aow Sukst. n B =

—29 3D | 1« 2 dx auxt
aw?= 6;+ /*=1S" = pe€ =kt




b) (x-a.\dx + %da_ -xde = O

0) eisiue: 6 wl6 =0 | 6= (x-a_) iv 2 3+ Xk
£ 3 L

C\)P\G=%%' "g;_-_'-(l'.-(—A\é.\.(_A )k_: —L..,i_t_
L Tt -x

G w6 = TREGE AR = 44t 3 O No son |

ex fr o ajm sﬁs«km , detawmire W o Soln  exisk  and Fd o SO\n(ﬁF &‘JA
9%
T ae g = (o

%f ="V 2¢"+ yhr g = ez,
¢

29% Ugt 24 $ et ~ 23.4.1 Not equol 9 o soln

ex for o g Sz desemire W o son exst od Fad o son (7 &\i.ﬂ;

:: - gty e (&g = (29«

2. Coslxy) + ¢ 2, co3(x )-/L\V%\
.éi".: xa—@s(xa_) * & i',' $-3 ¢
% 2 (o3 (xa) +R 2y s Ug) Wa)

W see b&a.:%zx bolds
iderhcolyy |, SAn  exist.

7
34& Cos (x$) = R, 03 0)

7
grr o s bey) = x (g o an)) cos (<¥)
e ——
’\r 2 g ostow-

-%:t—'- =gt &= 0&3_\ > g% z 3\ & Cvsan.) dx
> 2= BlY) sinby)

we hoe B = ¢t 3 &)

Mz = 3.-‘- sinley) + Q)

& V= es‘““ﬂ = 0o =c
0 T = a% COS(X",\ D2-= ﬁla) QS"\ U*‘(D 2-c.e su\ L\(a)
i in ( in(x3)
T\ e_snb‘q) . R e_s' (o) .oty = % & e.Sm cos 63)

SCOJK'E d¢ = T‘: ShkE +C




1 Ocder  Gruaslinegs POE
o Second order Quosiline-  egn is o eqA  lies~ in  second.  darivokves

Qo bo) B + 2040 i) an_ + 03y (9 Mgy + Flrg, m oy, »1_) =0

au a\t
quedsaic -Fnra Qi = 0y

Qg Qqq
we onsides  closstfioton o) 0 A onde Quostie PDE
idea  we dry o siwpify He eqn by Coge of  veriables (w'ﬂ-wu?)
we ivheoduce  Aaw  vedobs (3, 1) ¢ indepradoat  variales

§- 30
1 =1y

we  rawrdre the egn in 'i ok 7 — voriables

we_ haue u(?bsa.), ’Lb‘.}ﬂ we,  need  -Lxpression :f.r Ryx ,an. ; Ma.a_

Mym Mgt 2y e = Mo (S0, L) § 0P + B (30, 26)) L, (13)
o St 2 ‘Z} * M’Lt} = .-

My = (Mg $ & ’*"ﬂ_’h)'ix * Mo x * ("*1_7 o+ ”u"l—x) U My Tux

= M?f 5: + 'QM?/L S)QILX + A'LZL’; * M; ?xx + M'L'th

in e mw&a-

(A 2
Ma‘% = M?i ?a_ + 2 M?i ?a_’La_ + Ma&za_ + L!? ?a_a. < AZ,L&%‘
U™ Mgy Sty * e (g w UxBa ) v Ay Ly My g + By Ly



Oy Mxp + 2012 My + Ogp Mhyy *-- =Q

ond colleck coadliauts oL My, Mgy o Mgy

a—u}lii -\-9\0_;)_ Mizd— 01_?_ M’U. +... =0

—

ay = Oy 5: * 20 ?x?a. + Qg f;

0 = 0y $aly * O (?x'LwZ,‘%Q * 0y ga.za,
— 1 v

&gg = Ont Zx + 204, ZX’L‘. + 0y Z“—

we con Mo e eqn  Simpr by c\mm’, 2,1 st sm cogfiduly e qwo
trg 4o moke  ay =0 ,m\wk@» % o

R u i: + dag Ity * on ?; =0 [0))

Claim Sb'a‘a) Sowe  egn () }L{L +re ectuol.-l-a. tp=cC JQ%NS on e fa
B0 {-q.an & au dé - 2ay7 dxdyg * Oy dx = O ¢D)

pLoossume  LOuP)=C depas = ), B

1
;i.: - Z_;. Subs+-. :.x_i e eqn (2) 0“(%3) - 200 'i—i + 099 = O
§x L Tx z
i Bl E) om0 g g ®

1 1
Qy & + A0g Gx Gy + Oa2 ‘43, =0 X

fow  let's  sdue  eqn (2)



SO\u:I\‘_ (2)
ay (JQ'L - 2aq d3dx * Qgp @) = o F = o)

4"&\- we e A
ax

dy \* oy
all(ﬁ) - lal‘L K - Q. = o

al - ayo
% an 7{ ok - ouo 03Uy # O

ax Qy

2 Mok ey
Recoll clowsifi cotion f He Id  orde quosilimer PDE . wa work o simpt:f* Q
a‘wm eQn
Qu(x3) Mxn * 200 00g) g + Mag L) Mgy * Flag, "'”"'”‘d’) =0
New  voriabRs , we  haue

O Mgg + 28z lg, + Qgg My + F(?,?.,u, Mg ,Aq) =0

T = Oy b + 20 (S P LIY f;

0n = 0y £ 1, “"’n(?xiy"z*?&) * 0 ii‘z‘d-

—_ 1 (S —_—
&gy = O, * 2ain Zx'l.a. + Qg Z.‘_ 'I"a- to Mde @y =0
we  prove

9% - Qip ?I ag - Qo o3SUme Oyt O

ax Qy

Hr we hae 3 coses



‘ t_a
2 coses - for % G T %7 udn

9% _ OSUMe Q%O
ax ay

A) l'\aww.‘r. L T A

a'{,_—a“aﬂ_v (s} in L A Het ok we Wour 2 sde
33 c"_.}“l:l.‘al@ﬂ_ 6‘) hrace  we con  moee Q=0 od a_{:_"'o
&&I a -% % "é

u

So He conomicel Fome o) o hgprldic egn

.‘j - Qi - 1 GG. - Q04 % zL (,"}\

ax ay Meq = FUT, 10, e, my )

2\ Porolodic e;n in L
a:,,_-o“ou:{) I Aot ome,  we  houe on\a. ong.  soln
dy a
d_x=a_::- S 5 0uy) ond o 'th.q.) we. cn folee o Svootlh P

inde pordest- o) F (w3)

Ther ?“ =0 . I+ tuens oot Fot .a_\:'_ =0
lf\d&e‘. / 011 = O“Qn pow )
1 om—
ay, Tx + 20y, f,";‘.d_ * Ogp ?; =0 (ay = 03

oy 7:"' 2 {onoq1 Tx %3 * Q. T;. =9

(lo—ll"'?&\.t’(mﬂ-?a)z: (@) % (‘o—“?x +W_‘§a_>=0
*‘“‘ 62 = Oy 3x Z.x + Qlﬂ.(‘;xza."' 73’ 'L,‘) + Qg9 ?&L
=0, TxLx “"§°u°‘n_(fx2-a. * ?3 1)&)“‘ 011_?3. 1x
(Mm%t fon Ty) (2 +fouly) o &=0

He  we Woue a-i‘l_=MpL»L =FL§1,L,M:M$,M4_3 2 M'L’L=‘E(7',Ll M’ASIA,L)
cononice -@w‘n 4 porckalic e



3) Ellipke en  in L

QiE - 004 <O ia L v Het e we howe thee Compn  solns

9% au_-t-i,j“nﬂ”_‘a;'i S Php=<
ax

Qy
heyperbitic. de 443 | Wi =<
‘ -al Y Y1)
g& - A =4 1% %2 " Qe 4wo  complex Cen{;uo.ok sans Q=Y
ax Qy
+alea_ '§= q;:q) = 'Ri ‘P

- Qn—i.’w -

Q“ Q;L-(' 20\1_ QX‘Q& + a?.'l_ ‘e; =0
ay (Fy+ i’l.x)t"' La, (%+ 14_,‘) (?3 "'“"Lq)“' Q22 (?a-* ”-7_Q'L =9
(Q“ 'f: + 20,1_7,‘?&-\- LTTN 7; ) + Qi [Ql\?lex + 200 (3« ’La.“‘?a.zx)"' 011--;3 /La.__s

- (°u 'L; + aorL’Lx,la_ + Qqq ’L;.)

E“*‘li‘m,-o-—u, =0
80 3, T velcbs ue ge+

M?? My = ¥ conmnicsl form A on  elliphc N

Romore  aotle fam of N 2qn  dopnd on e dompin L
o 29, o D

ox conside e e ?}Au =2 Wy ¥ xMygy =O

A= (-01' —¢x = A—xg_

as \* &

Yy _Rex J'“\'L’S'N\"'u. _[% t\iﬂk“’nﬁ-\.
204

Wyeeve  A=xg >0

foobolic 4—x4=0

ellighe 4- *3 2o
A

xgo
l(-g>7( (eligre)

ay

ax




ek o o guu e demwine.  He tgee op exn o donsfem W 4o coamnical Form

uxx'\' EM,‘% —A.B)*a,a. ‘\-ﬂ* =o Cxla'\ € Rt

D= 98- (4-0) = 25 (Igrrialic egn)

E"L 7 we  Sole ﬁ - - TR ¥1 Qg - Qyoq
ax ay

Qy = A 0‘1_ = 3 Qq_-'_ = —46

+S -9 jJa. =ij& D) a:g* +c a-g,\ = ¢, 3= a_-g,\

(X

‘f .

~|

[y
9

= -1 S =524 D g -204c goriw=co  [l=g+2x

~|

1:

Pid Hu exprossioy Pr v, Ry Pxx, Dy “W’

o

whee 1= grax 3= g -8x

R (Fwy, Leg) = Mgt + M 0

‘Pl°

My = 4y CB) + Uy (2) = Bbig 2y = ~E0g (Fx), Usg) + 28y (T0g) , 1np)
Ma =A$$a_+ ,!.!2"1,1 = A Ms * 4:02

oy = o,%”x ,__g(,u“';“v A’?-’L*) + z(uu $x + Mﬂ_’lx\
Moy = -‘8(.“5‘ (-%) *'ng_'(z) ) +2.( “‘% ('7) +UnL‘0
= um“-sm,,,_ Uy
= 50g) = B (g wmy ) = (Myqg o+ g 1)+ (atgg 3+ 19y 1)
=-8Mg7 +.’)_An -9 Mgq * 2.Mn =
‘&‘f —5»” -b Aﬂ+2 ’uﬂ
=2 ._ -

kst o origisel  egh
My * BMX% —iBMaa. My =0

BC(M“-:SLM?,L + quao-é(-s»g’ -\6_):5,’_4-2 M21>-45(Mﬁ -\-E_):ﬂ_.f M’Il) Fug +2m,) =




ex for a For detemine. WS tgee ok Toaden e o cormical Praa

&1”‘8% "l"a-"\xa. * Xll«ka,a, - i‘;—ux —}a}: Aa =0 ("uﬁ>°\
al - ayag = () - x"y" = O : puvbdic egn
1
Qu=§
L= -xy fd T, 1
agp = x*
v
a."(da.)l-l- lxa_da.alx + X (Ax)l =0 al(%> + !bta(‘% +%x =0
dy y o o dy * v 1
(a-ﬁ + % = = ——::—E => jad&:y_xebg ; ‘d/;_ = =-xfL +c¢
T 1
2ag 4o [ 3
Mam Mg B v thg 0, = 2x Mg+ Ry pice o T, Sog |2=%

Ma_= }.\55% *A'Li} = Qa_b\? 4+ M,.0 = 23,‘&?

By amy o 2 (Mg Tar gy 1O + (g3 Tov 2y ,)

=dugrdn(Bgp 2o v gy ) & (Mg v ) <Big slungy & st & 00,

Mx%z Ea;(ua)=%(2a. M{) =9~a_ (Mii g’“"'Mf’L’LK)
Mgu= 2 (ug) = 2 (2gmg)= 205 + 24 (M gz Ty + Myq L3)
W= oy O T gy I EIar S & SE2 31
= g + 23 (29 mge +o) = amgx g Myq
Sobst.  He Y. eqn
M)‘x My
#(ani"'q‘tuii+L“M'4'I_+»’LL3—1X3'(Q’* M‘i\""ﬂa'Mf?_\

ax (Amg v Uyt M) - ¥ (2 ny +mg) - o (24mg)=©
My -

é(“*t&t-ggizrt*“*L&L) My + (ong ;““}L)Mm DMy

(24+ 2xt-24"- ) Ay + (-2 -a2x) MO D 5"»11 20 3) =0 D[y, - —
cononicsl  Form 3




B Uat Sk

ex.  troshm e 2fA  Ho  Ha  cooncol  form

(1

- B - - = (<]
MXK 2 Sian Mx& COS "¢ ua"d' [<=313'8 A* o X' a. 2
au={

L = o L 2 o . Qe = ~Sinx
tee Q- Oy ag sint + coslx =4 > , hgprooic  tgee o e ot
e d8 e F 0% -ouon e TSE L Cstemel ogpd -dian -4

ax ay A -

dy = (- siax1)d

‘a =é$imt-l)ix

§ = sk +n 4, D 3= &-Cm&—x

Feosn-x 4, B L= g-emax

fnd o, By Bax Moy Mys while e = Siax -4 73 =4
Ix = Sax +\ '[at =
M= MeSos Mty = Mg (s v uy (sianet)

ua; u$$a+%za_ = A?-d “* R,L.AI

(2 (3
Pae = Mgk £ A Ile + Mgl HeTe T Bl

(San .)" Slax-1  sines) (SIXH)L PR xR
Mre, = Mg (sinn-1) + 2m 1 (sin%-1) + Hgq @i )" + M 1 s~
u"} = Mi'{ }KS* + M“,l (2‘1*4. %d_ Zx\ + M,n Zx'la_ + Ass&a_ 4 -M,{an_

By = Mg (i) + g ((2sim ) + Gimet) dgg

- T 1
Mg Me st M tels Al v Motee T Mlyy
»\W= Mgy + Quﬂ + A’ll
sobst ol dems  in Origiel e
(.smx-\)tuu” -2 s ‘“37_ + (smm-l)zxxn + M? Cosn + M’l Codn
—25"‘4\ ((ﬁﬂﬁ‘\\ M‘ss + 2 sinn M’f’l + (Sinﬁ—\\ M,ll\ we 0"‘% M
O-Meg + 0.8

[(5;4,‘_\)1 - aAsinx (3;,\,.-\) -cp;z,g\ 3 A“ + (-Q.Co.st% -y S‘I\'lﬁ ~ 2¢o58 2*\ M 1 O. Au =0



*et’f‘l'h/' Siu\fli»km‘\bf\&
The  equotiots with  cosdont  condfliciens

In Coronicol -'?ﬂﬂ gg Wuboh‘c coYe

Ogq * Ry g + 0y M tem =0 0,,00,Cc W

1

In conmicst Pm & elliphe  cose

}l“ +‘M1’l + O+ O My + cu =0 0,0, ceR

I conamicadl P o) gorode  aon
“5‘;""’1”5"'%"‘1 +cm =0 0,,0,,ce R
in ol we con remout tun mot duws Mg My in  hypreoic oad ellpke cose M§ onl My

. in paroledlic .
wisds  V(3,0) b a(32) = Y v
we coo P9 M e} o Vo ood V), o o

ex &Mu{?a. He @n

(.3
My, = 21&6_ -2my - =0 &'H’!Aa. M= "% vixg)
x4 4
U= pe™ By o+ v
PArq
”a_: lIQ 3 \2 e_e““ Va_

P+ qy prrqy

P
e g™y ope Ny w PPy 4 PRy,

fow sobs-  fndo He g0

g"/‘/“( PLV 20V, +Vix ) - 2;’7(3(1va@ —15% (eveV,) - 2B =0

Vet (3= V, = 2vy + (% 20-29-0) V=0
. x-3 =
Cloor P 3+ -1 =0 p=\ }Pﬂ =-1 D f um=e "V ok v=e M
cloox. q S+ 4-2-2q-1 =0 q=-4 Hn Vv St

Vxl‘a\/a_ =0



ex s'.w?#a e  eqn

By, + M*ﬂ' tlUux — 20y tM =0 bé- using- M=QP“% -V
My = Pap“%v + e.P”“ Vs
My = qv.m By rfn Vg
My = Ptlmwv pe Vi PQP’\-‘-‘mvx + eft*'-lav"x
T T L A

Now  Gubsd o on'dtm\ Qqn

g”)"gL Vi + 2P Vo + PV ) 1—/@?/“‘ (Vi + 29 Vg + V) +L,§P“'/3( PV +Vx)

Vix +V6\a. + (’4’"“‘) Ve + (aﬁ'z)va. + (ft" ‘IL“"(P "7-‘\"'0\/:0
YU+4-T-2+\ =O

Vyxt Va_a_ -4v =0

?‘ }A:Q-zx"%\/ “Hen
v!(& + V&a_ "'-[V =O

WAVE EBUATION

—1;’)’{’ (qvvvy) + g}‘*/‘l‘ v=0

v Sotsfu  He *.fb(low./\a. en

Myt ‘CLU:«’:O —00 LR+ >0 50
fole Hek His en  n not  Camicel
v
a,=1 012=0 Qqp = -t ) QL —apnaq = C.L >0 kafcrb“c Qqq
tronsPra - 4o comenicol  Porm
M mFloi-oon _ d_ .o 3 dr=cdt dx = -¢ dt
at ay d=
X =Ct 4+ X ==Ct *Cqy

1= x+ct



vie T ,17 od Pd owy, Dgs Mxx ) Hgy
D= Mgbyx + Uolx = Sl +Cly

Rz M"S_E‘l—»uzlt = Mg x ‘ui

Mgy = c"u“ -1c1‘.u51 +c_1.»\,n

}A_H:= .. ""‘MA we OJ.*_ u$1=o



