g‘ TE poissen Equakion

Le’f \/L - ”2" (n; Q'L,}) Jbo A domo?') (o,ﬂ@h Se(—) catbh »AOW)CIG?
(bfL (S-ee ffjwe ﬂ) |

S\ DN -

Tr\ev\ GAQ uvknocan u " a,l} pOQ‘ W, S o
(‘SQO)O"‘ o¥ Ued—c)a’) JD\”\(}LI(M Q A s /ﬂw’ . Ge denote ke d@o,‘v..
- Q)(‘:ves as:

Too= (™. b&)

07‘0 is Ge Secg-\o\ dpa.‘uo)n‘we - and

D t() dehobs Gl\ e k-th dgo{u o\J‘\‘wP ,

Q'\?V\ éj,,e most ?Qhebcul JCODW'\ Ojcq PDE (pcw(w‘a) Al‘/z.lﬂGDG’Y\/v‘w(

@q,uah‘m) D 8»‘«9»/\ \5«2
F@)q; VU) 02‘4)""’ 0&.;4) =0 - @.U

\fb’ Some "\0“\"‘\'\6’0\6 \qu\()n‘ov\ F
‘00@ b’eolucps e )Q.A,x\g a\/444014‘a4

e losk OF So[“*’\? A
4 UG[OJv\mSAi‘p . 69\(0399&1 a

o i
ul 3'\'9r\ a COvnfh‘caJ'e Ol Y)OnJm@qx
&Dm(ﬁv\a)\'\'ow OP ke dem‘ua};v-e/_& .

A Jkas:ie numbes 0f PDEs  appeas ™ wodels v )”l»js.‘cs

Ond engineesng . € coill séual} Come of te wost mmpostant

pobs fnak awise ™ enjmeem‘?
o Solve éLeh.

Cl)ml o(es»‘yv\ @JM-'C.‘@ o meb oc/_c



h
é;jb Oe‘b;qal-rcm Olﬁ e foissan's @CFqul-)m:

One of Me wost :“(os(on)r POEs 1 j’uov\ ij e (bissonls
GCf,uo\l-fm,

T

Heoe, FTS A Sows(Ce [‘3'\"9") JQJM ()—\‘cn Omd i L= ’Q o b

n
0 - gux;x: i e (laplace Op<e whov,

\ 12 4

e, e !Qac\ce of DZQ'

of e (bissonls

loe weol) ()ao.,:ole e fcllow»\g desruckon

ecPquv‘m (g' 2),

6. 1t: wimal ]Da-‘«dp’g '

— .
Y"\Odel Jéo:'/: CLC:O B

l\f\ Y"\C(Y\? g.{-uaj-"anj ;y\ ‘ﬂ)"j.g.‘C.S, H? .6/
non man s/,
{'@ CL\OOS‘\._ one CO"MA‘?“UQ}"“ Oﬁa chslew ano 2 j ‘ﬂi
? ﬂ cond wsoho 15 usudﬂj o MRy
C@ﬂfi7uao}w‘M~ Tve jo»uclk(- o 9 |
Uab;od-;ma] ‘Ooo.blcw) os in e fo//owm;

[qu,dw’t-eo') fot Some

CXOV\#'( ’ ‘
(O"S"d?b’ on elas(.,‘c JC)OOL dpﬁ»\eol o 'doma"’l ./é ./41'- a
Claw\f 2 ok the \bOvv\oluoj (5-09 ./4'? &)

\
tastomce o vmenbsane

— /"ewécqr\ e



T‘:\e U)\k—h@c@h S H/\Q &;Sbﬁ[c\(@w} QV\/‘“ (.A, = MCX})Y’WA- @
CICM?“? ab e Joow dqo} mple s the "Jmmolmg Condihen”

U\l% o — (69

r——

he - foled enesqy (elesbe ehQG‘?jj} Con e adeled Véf

j—(q): E[“ﬁVql%I,‘- f;fdx —_— gq)
JL/ A
ol
(ol Sore Joad  F0.

The 50*—\7% fer ('cnﬁ‘yqaodx‘m e Wamiwgrer of He g\@oy}
T OJC @-H) (3’ ;¢ olse (-Qovqeol the O'Ul‘CL)Q{“ €n~9°‘]‘4}

Ac mn (Medus, o @ G woke A Y"""""‘"”e';éy. @cdalv\;
H’\e So-called Cler_ LG\?’DOM?Q ec,,ua}'o'\g,

oy =0 = dim - T(aroel= T (u)
C-o ou

Goe pebﬁorn e d%//ow‘xg (.74%*'10«}) (cwl(ulol.}:‘%,

C c| 2

- Cff'u d)()

Uuh\jz ky lvw‘l - va ) v 00> ({, ? _-" u‘-'\lz:; ()aoducp
" '




oo See thal @

3ol - T [ f,w,zdx ”fm,ww
C/
+,c}jsw;‘dx —Ll o0 td x ) Fv d¥
l

= & f{w,vv)c}y +£f‘m204x - fv dx .
2

A,

S . 'j(uucu} - Tl) - J@m) v oy
E-o & o
A ol v Such #al
Henbe, D"/u) = J><Vq‘\7'V> O,X P sz u
vV E O on B»/\-

:\:__J‘}vo\x

6(*195‘ Lajnmig ec‘ud}tov\.S oo ,

J(w,w) ol x *jv dy = O

VAS

e looon!s _)Cwﬁujqj\

- asks andl (us
Q‘Z \-J-ea'ocx}-kj H ‘0 ¥ (7
@Le 0})@0/9_ A
VOU\ dx *ffz OL\’ f‘\lbu‘ dicy =06
uDQb Ohl‘
H%C %S ) VU Y Q\d Yy 8 th e Ouj*

-

(ay ‘)’\Osmo) (’0 (b\/\



aé\m;gg}é} (‘e (%nﬁ‘juaujﬂ\m @

US\"W} e _Fnc)&,(:‘b\‘ak‘ Q’“}
'S C(C\v\fecl ok He Jocundqaj e =0 o oA ke aboue
Tedues lo:

(Do - vde=o, WV

1 A
Pﬁni) “\ QUL = J[) OMFJ
U= O on ‘N ,/ﬁ /65-)

Poissoms ec#uod»bn (5l) .
Ol@o'beo( J[&ew as qQ

T fororts oquakion G olse e
Stea Slake of the heat- eq.u.odv‘cn, (999 CLupl—ey ?)‘a.s well o

the PO‘cev\k,‘oJ Floes e(f_qod{w..s of Awd aL;nuw‘c&

LL“‘S AEJN.\,? éLe

aclie d\MMI‘O"‘

ﬂ-:: [O, '>/ ® 'ét\@

.i‘——__j:l' T':e ?O?SSOAQ_%L&L‘Q O One-38¢
(omSvCle te dow\o.“s\

Lo one fpace Aimension ) we
po?&&cm eq(ua}v'an (GS) assawes H"P J[d,"'
_at = 8 v ze fov)
(65).

U(O) = (AC!) = 0

W Note thak é’-é) x on exomple of

,Oo\»b‘ JooMo\o‘oz_ vokue {goob’em ((gup) fers opEs -
,FoomJ»\. Jpcw tHe -fO/LJ"‘OV\J O/ é{\)

e fedo -

exphat

()De (om Jc.\d an



vos ke ‘W.k? fudwenkaﬁ_ theosen of

To Hos eno\; €
‘lv&e?'p'o& COACUJ“S B«C\)‘ ,. \7‘
- by
0
.
= (L - S\f(\'l at (f’oo»w < 'Gj'
o N

Gh&
Ux) = G + fuv(_ﬂ d‘/ .

o
(. Gx - f/:ﬂ(u di o\y — (es)

Y o O

13) = FO) .
Lot FO) = j;(,a dr | theo £'(

(0]
" o onkS X
G‘b_ mte a:}‘ \k\} ‘0 S d
f\{ - X F&) - N :‘:[‘i) 7

X

= x . |
© . X j:‘(q) dy - jﬂ‘j &G 4y
b

X o

= f[x-q) £9) M .

o
o,

X
ukl= G+ GX - f(t—tj)f(‘i) OL{.

o

HQnCe‘ {6'“ com Joe ~sew dithen



(e  deleomme  the Conslobs G, G S50 Che
\)Oo»\v\dw '3 ndikor  in @ 6) {

0: ub) = ¢ =  and

0 = aly) = G - fCt—v) f3) Ol.i
{
o

=)
(< \/}‘~7)f[9 Olj .
X

H?nfe, Ol
U (x) = fx(«-\,)f&) dy = ffw) Hndy - — (c-¢)

0 o

Delre
- Gz = 5 (1-0) o cysr (c-9)

x (1—9) x € '3 <)
hen we Con chede H—\O\)f @8) < ec‘ewvoJPJ- to .

{

A )= \fc\(,,‘\j) F9 al\) R (e.lo)
6

The fon diom G (6.a) s Oween ’s Fochian .

0"‘0\ PDOOU\AQ‘S
Cqu okion (Q ..6') ’

uapj[’uxl ad

e ex‘ol\ cit }ODMV«L"\ 6'10 'S nok Ueaa
! The Ml'ea’do.l " (€~IO) < not Pccft'€I€ co -Quajuwul@
N adreol ﬁ Cource J&m—fj (JOqo() JE“\'\CAM .

QXadA-a_ ,Fas (o P e



sale needs Co he oaed. @
7O

fcw of the Hozssonls éc;.qculc‘w;
oble ¢o ;C.»\Ol oL Soluk'on
m A MQ'»'\; ap/ﬂ.‘cal\cw:,-

D nunmes” Ccs.)« C{;\Aaéva}u 6®

A S(qb«)\‘ peo}—us()ajr»'oh m e

v

y,
}Oamwlq ke @ . fe» :\15)(0';«-&‘

mpdfed  Joom of e foissan)s uake

—_ (Q(x)ua)‘ 4 bl)at T Cl) a = f

W (o) = ul)= O - ;

Q‘ \Jal C { aﬂl‘lu .

19 i3 rob foSS,’ole (e JZMA ~e,rpl|‘czl-
hix)z © and cul= C-

ol

I«}x.e[o.»)

Gortly (o ef}-‘c-‘ev}f
 smudas  even Jes Sple

(aser Cach ted
C!m‘a;(oi)"e J{° he

Foiesom 9‘7-‘/1‘3"1’\’"/ "G,

toch as  bhe G Gall:

os e ok

3. C‘we en's

\

p—
Q.F) explﬂctl- &/\Aj‘l\d’\ Jévmuja_g' we «wie

Cn‘ue-/\ e J\‘M\lﬁ‘a"“l\ ons
method € The -Cw\,ﬂlssl- Y\uneM‘CcJ mebhod
”‘ﬁ PD.‘SJOV') eif \,{od\‘o\\ NS, 74’4:[‘9

(3. Rake Qiffesence melhods

NLwmes N C&l
Qppooxi al~e aL

odtesence rethod:

531 T 0;50,9&."&7\? él\e AOW\QM ‘
—
2 . Then ¢ (o A»‘J&d\i-e ¢re clos«q,\,

P! |
Lek" D 70’ M /AY—
(o) ™o (N1 po:«lrs [e
X - , a?\d xj P ) ax .
xo:OI Nei )

See }'\3069 -
/



—t f 4 O¢ . y
© “ "'\ X Xjx 1 §
2.1, Orscoehrirg the DesivakivesS -
— — 7 -
00\3 o Ll e to af(wox,‘n oke the ﬁ”‘ (J"\‘:’\ & (X] ] ‘Ad‘%
Colve s (5“5) ’ coith fo:'wl" vadues e,

§;m.\m,13 g ()
Oer.‘u afives ok appeor A

H we mneed O PproX
ente {'O Pbd Qh}eo@d

1ha C
(6’6) wo thh q[\m\'f o\hcﬁeoeﬂt'és. (e eme a § 00’0,
ato(oox:ma}—"m ol tke fOCMO\ deo.‘ao\}:‘we A% @ e,

\ . q~
ax® - @

Cooolly Jumchoms A )

Ex:  Check thak fos Gubfrcieahly
! (A (%) = uly) ¥ Ul -0¢) c (01&.
(A(KJ) - N SRS c
O (e

é}-}‘ W \
for a‘opaox»‘mdj""? <

A fake A fesent@ Cchene

%Cven &)\3 ‘e 2,-,.,1‘3"

- Qo ¥ AW = U1 =
the éoun&ao? (ondibon

(G628
O] = ﬁx,z Jtl
ALy — U

ﬂz,z .’)C'

J

Uo = Ulo) =0, ¢ 2% th <{.



S‘W)a ] !
z»} %\fj e Vk)anAda? Gndihtn, 4

uN-»F u{)ﬂg,) = q(:)—: &
!

2 —uﬂ-q'\‘th):a

Cosing e sedor U as

U = [U,,qL'__‘__)MN]

év\d\ €= &qul') -‘e" e fm'j
a.bome
A.e J%,/aw‘\“g.

e Ebseme Hook  Fhe f.\/ce d:fﬁ?aowue
Chheme (o0 P@ secost o3 ok 1

eq,uo.)n‘on,
(614) ot the

_J

he mal-w‘x fg[.qajsbv\

é~3'H . fe,“')‘;l t
JCI“ a/‘)box |\"4 OL]?&J él'\-Q ig’\"u (e 1)) .’f

ok & wumem‘CQJ cchew €
o maderx eqwlo.fvéh ((-/q)_

Note

eq.uxodv‘m Céé) yodutes to fo/oMg

(Ote>ve ot A s é;}ds‘aﬁond-l) d"agonou(ly alo»»-‘vzq—»u(
iporkible (G-M) (om de 5o lvecl »q,x;_

'\’V\a)@iz(\ Hpﬂte ," G

\/"efhaols iea,ml-— o nunél scal Jmeas odj ebra.



&)

éé:,g /\)V“"\em‘CoJ X@JUJI?S‘:

S:ee A(Com FC\thﬂ ? S,"O!'ES .
D.F Hne &aeen)S J[‘LWJ\E‘Y)

I -CC(CJ'I 0’-;'“? discsere (ar vession £ "'l;a o5 mode
Ry

\é‘eese&?w)valﬂm, O~ (o ‘ououe He ft‘:”ow\\?

Nus=ll , < [1£%1] oo

A
g
\:t?e—z‘e -‘FW O EB 3|\o ev) ”x )

00{ > [u,,d;,, _-~,q/dj a""o‘

R N
d"’M{ [‘ﬁ‘ j NOJ,,M. Qc\(.ualx‘cn .

[aobthesmon € ° , ” ~ otk IU)’
((U oo~ LeisnN

“JLA(”DO WS Ohalc}?Obdlg‘
the Jotlowon 2 epsor eslwmade,

deﬁ\ed

@,\9 © o alse  prove

v E-  wlol- uJP*
s [e, -
A:c f"[x)l
then UFDLHDO c 4é 0cxu e

. el b e oJoseooeol geCcMOP
e OBOO"{ 2208 e&(—\ma}?e VK(‘\P‘% b

Ooaua{ OP @w“e‘ 30«(? ' f/



(1)

é,%/g F.‘mle dﬁ(fcp&emre §o\,\eme.s ﬁ“/ e 40 porséon gﬂ}u&bj —

e

T e —

.[P we (oander Qe 1_&;«4@.\5,\,”0\9 Versim  of lhe Foiscem's @?uodvo-«

m g e umb Squoee e N= (@)%

- 5 2 (0,)%
fg va) = & on s e

s

Uz o on N

ben e Com e Joomulote o Sinke diffevence  Schewe:

et At’l 0’7""01 e d«*rc.séne‘ the Sq.qu'e mwe  a sek of @‘H}K(m*'/)

Po;,}s. \L\a JaJoelmj;

. jeN -’ ]
.’(,‘:a.lﬂﬁ ‘29' ) € s A’szr'
XO}O, XN"(:,

. j g is™ .
\b‘s-.)ax- & : A'7 "'"H'é"

Yo2 © Yy = 1

See figue (6.10] for be 2o
R B
.
1 |
BERE
ay)
( \
| BT ’
Oy

\J['M;l,-e ol?ffeoenCO Cehewe & (’t’ Oppao)(.‘mqlp

Oy & Ules).

Then We Q= OF' =

(,‘EJ < bud \’ ; ")

\

Oppo Oxsmethon 152



Uy x (x:95) 22 (A v e3) = 2ulss) v Glr- b2, 35)

DT

o . R
- Uiﬂ,) ~ 2053 + Uiay

O

Sl‘nv‘aal‘j D\I'f (x;,\/)'J X ();,3«-! - ,ZU;',' + U,‘,d-—l
Hqt -

Hente le JL-'ml--e Ofle sence q(‘oao/(r\ao\}»'m s of @J‘f) "5

— Ot"‘\'ljj -~ Q055 O»‘-))j ' U!';J'-H = 2055 T U"'J—’) = f-"j

m—

— +

" K — (6 157)

Tl:e. “‘bO“’AQ’? Cond!l’;cv\.g G :MY’OS@OA o
d Uo}‘:' UN‘\-L; =& i * = Oy~ =) Py

Uio 2 U"Mk( =] 0) (} Y= O) ),. -~ ) N*'

FO'I‘ Sl‘mrh‘Ctl’\,l CP(‘ /)z_v Ay N ”Pﬂff ’ ANz M .

La(»e[hg, the Uethor:

- Y UNI-"UNN)
U’qu'l'-'~~lv"”',— - - ] ) e

U= (Uu, Uy =~ Uns)
(3 Jp:
P?- Nz (J[:l, JCU/ - -"Flua) T

OY\A G\)Z,\’/\)'L) V“\a}'u\x A‘ cM)

~— )fw:"ﬁ""’ - g‘w)

-—
—



-1 Y -l - - - O =
e e
- - - ,——— - -
i
O S RS L S
®) S

CO& (o checle HQ}' (619 *534«4(9.5 o H.e moadsrx 9?%0\,‘7‘05.

Ao =f !

he Aelmed fov obhes Swple

Finke A fFesence Schemes (o
Homeﬂle’ ﬁ"

Such as zs‘ec}o-«:j les .

(:wo—- ch-meu,f)ona) O[owo ams
16 5 rob Pocr'()/e fo. dedne

even Sfor Ciscles,

One needs
q&‘n:{'e 9"9‘”‘9“‘"

(onplex ?eo»’f}-.‘u,
Fate diffesente schemeh .
Qrociteq  ~ this 78 ,o::ou.‘o(ed 6?
in e pext. Chapter:

to ;A)\ol on alkesn ave
we(—bod& , CorSiclered



i:]”: Fabe elemewt metods for U forsson CQM

fol (amdl heawly sed )
ol e Jdask Chaples -

Fm\*e elev-\e«)c ne@!«ocls (PEM} 05e A powe
Altesn abive te He f"ml-e d.‘fﬁeoence e thools
(e shost cotth @ desc»:pl—iov\ of these mel—hoe/l.ﬁ

d"‘\e'\ (=2l

M One-Spae

@ns.‘doo e Ohe=0QM9nSrbnal T yessie o/:’ Ehe ﬁﬂo}sron'nf Q?wc\/fm

—u = f o (o))
— @
Oflo) = Ul = O

L’\ the Jog(: Cqupl—ea, e dem'uea{ e ﬂO?SJon
the  Eulers [,o\cjwnje ec?,uu)n‘cms, Cé:sues/)mdmj

("Ae UO.D?aJv‘o-v\O) {bod él@v’\ s

Min 3_' [Q) :
A

)s equakon A
fo e S‘o/w(-'ehrof

/

T(“) = 5‘“ j\/u'(xnZ dy -
° 0 — &

M(O) = a(]) =0 -

fov\o\j lboo)glem o Som@

0/5 ove vow :‘o\)-

alxy £ 0x) O‘X

e olso aSSaned aolt

(o' need ‘o Séudj fLe
J\E‘-o.k'

z__::‘ Vaa;‘od-»‘cnqj f?__o;nc\'ﬁl;ﬁg
@ T n cohot ek (class) ol

T? acﬁ‘z'sé- C{.ues{'fm C°‘7'C€>am‘a?
Itu) !

a "inmites OJA

oy chems do € seek
The Roundos ondibions mpofe a Yyosbichom on o set of
adm’ss.ble M.‘QM 2] wl\cjf\ oA YA€ 7 13 SOonq;J o e



A nokasal Consbroimk  to be seshik Co thoste @

\[’\nd—ions f"c'z w(\‘d‘\ 3[(” RS
ewnsorse d OnJ.(-j if

coel] dehned . This m Se

L

f{u‘(x)lz&x % Y @

O
{ ond

fumf(x)dx) C OO, — @

@)
Tt onscwee el we nouery Jw@:éaqc)r \‘n,ﬁ‘ml-»”e/).

be set of ordm i ss7b (€ .pwcjwb“.\ ‘ﬁ‘j,

(ve will nosrocwd docﬁn

iwfosz @ ol @ ]
09!‘\\9 ' /‘\
{ 4 gt C ik T o Ny < 1m S |
J ' ( ' l ; i = ‘(‘O‘)J = s —
o

—_— = ) = d
) v— u=(©.l)H”2 Seach ot U lo]= ) = O o

flu'(x)llolx < + 09 3

© wun cow
e e Class of  Juwchions fhak vonsh ok fie baunduy ol
M-eqaw{ oF ov'd"*k"‘e .S .,baum o\-ec’ 3

olese §Cf.uw€ sf do
A

OJ\SO d@f-‘*et i | I/L
”u“H‘. (o.1) = J’\lu'(x)]l o x
o

Neake Hak @ OMJ'OMO\L‘CUVUJ heldls voae H‘g @',))'

exomple of o Sobolev gpace.

Hc’) (o)) ic o ()aaﬁobjp,‘cal



Q@‘!f Uflx) = x (1-%)
‘?‘69?“} Ulel = dl) = ©

W)= 1=2%

l ¥
. B! é:)
;,\(m\(x)!"d/\’ = jﬂu,ziﬂl dr < ﬂz_ Lo, UE o
o | 0’, |
Exe L) = x if xe (6,%)

P |

=

u—‘x- ;f Xé('/v')

Chek ol u € Hl [tov))

( //)
of x € ﬁn 3
Gl Alx X

e s nob dofimned o ¥=%h, ¢ & Ha
AS khe desivok !

gel oF aa\’m,‘a.%lo JQMUL\%J fo Ho!/ we

o houe Hhe

b Q\J_ w vesbordn 7 fhe
Gotow ctJ-u‘caM; Cakvs f} @ 3) .
\fbﬂam‘qg Calewlodin: | :

|
{fu&) F 0 [ dx < ﬁ!(x)l | £(x)) dx
| O
° ‘ l 4
< (ﬁq&);lda ( (460 12 el
o o

.(-ﬁt obeue fo(/@cas J*] e Caucjaj-fcl«wa—t- :\e%uq/,/y.

ool abowd @U) ©



O€£°w'€ :
LZ (0 !) g? (0n) F— IR : fj(«t)ll"ofx < +‘>°))

m //L_
e / 3/1} (o) = @ﬁ&)l Zd,y)

Hence’ F we ASSUnm e J“\DJ— al f ¢ LZ‘ ((o,;)),,m-e see Haf

Ifw) o 5‘)«/ < //ul/Lz 1 <+ es.

o
Thas, (73,) . well- defned ¥
ae W (en) 44 ge (*(tom).
a e LZ((MJ)

Hooeuoo, ﬂsou: i a fu:ﬁeu
fb‘ov\ (-Le fO”awl‘v\? g.‘v‘aO'-e (qlcujdz"v‘w,'

Leaish Lo BN Me‘as Con he Seen

(et Ulel= O
then Jo? }\molqv\eu/"‘aj Hheorer o} C‘cJCwlu»s,

Q) = fu‘(sidS- , Yok @®n)

O ' d
- (u_(,\)', c f{ Jiglds ¢ (VG ds .
g X ¢ /01’)
-‘,—R |
%’ [atol € f Ju'Csd1 ds . 1’ / /:” (3”%3)

7 [(QUCJAT— Schewaott+ lne?qu.l.«,/



hente ,
{u(x”l = IU’CéJIZClS u
v @),

o
ho > \‘-J-eg'bol:-\'v\} é»oﬂ\ S-‘C!e_ﬂ Ouer (O,') L.')-a(: X, oe 0“6(0./‘\'

t

{
flu(x)lz d X < ﬁu'(x)ll O’ X

o o

o7
/[u”Lz ((o;))) S /, U//H‘; (o.:)) o (;-J)

(?' S) 1S Owm  EXxow ,0’9 O‘F A ‘Oohc::wé‘ I\hec)],btﬂl',y_ L
Tesefomne, Tiees Jusk .‘npoS‘f‘\C} A C /.}O’ (0‘()) 0"70(
Fe ¢ (50-") , we Con gee ok EHe enexg ? Fimchiomal

(3-4) s well defned.
The predse stademed of He Uosiakonal ,oo;».uple 5

Lo et
u P 2 f@,u),Wa}:

GN‘W"‘TV &= ;
1;-[ (s & H°’ (@c’))

—_‘“/..\ \ (= 1\
) ¥

b, dnd u € H (to), suth thol

! Civen f € L* ((o.
w (>, ¥ ve Ho (o)’

U mininres T (W
Ld e Hl(m) Such the
T (v) . (2¢)

e,

T(‘A) = Mm
Ve Hé (te, »)



j‘}.‘ A U@wia)‘?cmai f@bmulo\)ﬂ;?j .

L=
e

AS is S‘-qu\o\v(’X ™"
ke mivire ¥ S of (’.7.6) J)} e Eules - Ca\ymnj

F\CX au € Hg [(o.l)) [OTN tho

(Qeadus  of  Unsiahom, o wil] Gompude
e @?MQA‘MM:

—3‘((” — O co ik
Ju'm 3—(6(+CV) - T(UL) ' oy e Hé /(0;1))

REGIE

C=o c
@c} Tefecdv\j (’L\Q' fo\w\al CC’JCU\)OU‘"\GW 0]0 Cl\d‘ﬂé\?b' é; co €
See  (hot o hos b sekRfy

(
fU'(X) i'(e) dv = fum tho dw ——(7)

o o v v eH <)

g&ueaa.\ Xenaolcs (oY1 m @oolgf Lese
oFN ]

Lem 4. (7'?] is Lewmed s fe B¢

e I-D poistem eq,ucdm.
gkouc}uac\) methoniC $ -

coell c’eofhecn o>

?oJ‘-‘oY\ a} J[ Oowm uJ oJ‘-"ovp cne
f)on‘nc;‘f/e O]p

Oiskued coosle ™

'ZQMZ- J /\)Of-e h,\QJ‘ (’)., ;l) iS

U, ¢ Hé g flooa Jom €@

{

fu'm sy dx S ”“UH{,, /lv//h.é C ¢ O
((audnj.- Lch wOJ‘Z- 0 fﬂe7ua1,l~4)

(Covueky - Scheaoott]

%

\
fmﬁm de € Nolly 11
] (ﬂo 1q A6 '“8?“0-(:["(/

< (IM‘/]H)D ”HIL’—
< + o0



@ﬁwg"' s a € H;)((é.t)), e (e Seb = Y in
[‘}.})l awé’n (ne OQ(-CLM,' (

{
Ilul!g. — fl“‘(’f)lz le = ﬁm Ja()!) d’f
(7]

o 0
< [[uHLz /!”MLZ ((C\uc)dj- Schwaolz )
£ flal] [1£1],2 (‘po;" caroe)
2 0
uHH‘; < Jc/}L'L e (28)

lp.‘w\q}e A .So/l.d\b‘\ Of

Note btak (78) = ()aou;ale;, a gl_cda.(.ly es
doke, f- 1))

e Oaorakon ol JCO‘G \MuloJ-:ov; m Feeng o ﬁ the

@" l'f" (A Solves (‘;.;) a~d &

ul ) exisks Ond is bounded,

;s Mmoo e ze?u.lqr re

we (on i-JejacJ‘E vé}

fen

boiks i~ (5- 4] éokog@q;,\ -
-’"\(‘u"()ﬂ JCX’ d,\’ = f;(/\’)f[f\') C)A’

O 1 o

-
ﬁ—u"(x}—f’[ﬂ) ulr) dx = o | Y ove Bl
O

= - o &) = JF&’)

e H\e fO?ﬂLwFSQ J%an Of‘ é the /-0

Ond  we  wvecov
the Shong fom -

£ (;.,) ¢ ako kewed
e Moo }an’u»«@M als

sohimal prheple (>-6)
S ()qm‘q.’)'cuml

pO)S(av\ ec_r_u'qj,\u) C.-),. 1) .
HO“‘?""O, e uvasiakion aJ Form (z-7
s G\wed—l? Aeswe ek foorn the . UC>

FEM amouds (o & Avetr ehrathon of  Eh
Peow edadinm



N

9. e Fate Glomen formeledion @({\
\}:\'a;t:\}\‘cﬂ\@y] *)

LQ‘C v — HL [(O‘ l))/ o He W fcamuju})‘u\ ol
éLe One- dMM;OhO\i ‘Oo::‘sonk ec%uo\}im s

E’?V\A wu € V}.‘ Such H«w{' {
\(‘u‘(x) U‘()c) dx = f\'()d Flx) OIX -— (.}\,q,

O

©
l’\O!d.S -V v e U' 4

Oeno(—e,: (%,‘4) = ﬁ(x)’f\M d)(

(@)
then (39 5 conklen Cmc,xd} oy

(o) = (£, ¥ ve V. — @)

Te fuke clenent V’\-e('lf\oci (pem) 'meﬂaces d.e tn e d-‘w@n&:'onq,l

(Jouv\c}-‘m) Spate V w4 A sukable Lnke d?n@n;z‘mal cSuuéS,oclf'Q
o holds Ba s Y, < V.

\}\'\" omd. ok (3-10] s
d:&ue}fl-{

iy the .)Z“\ ite

(©41) e"'“‘kj o
Lo baod

To ke Toee Sf»eo‘ﬁt,

Cl?Fferw(e we‘mocl NP, 3'\'@\ h—>

X !

P2 R

) ¥ = O
odh.  Geebgure O
L { ¢ L | ) }
L3O ,_____,_,l L I
x/’ { K{-‘t‘b ‘rw-..,;/-
a hd J&e\'
whla O d

\/h - gw ¢ Conkmuews ©O1 (o), %)=

o ] ve Jvheo\-rz # .56@.-.,4}*})3
[ﬁ"') "u"\)



i.e, vh Consists O? Owu M (6nahaue JDFeCew-‘.»Q
}W(J:-?ons on @t'), 0ot ?S'@SI?QCJ‘ o fue PUAALi‘l"b‘I .

Ner
@\ﬂ = U CU—')'\,J’J

J= i

Jiweaa'

Shoun ™ f:punpe;
Pl

AR e ee
3 1
O ! 4

F‘-'gu»e (77.)
s V=h (o)

(.‘e(e w3 e J"V’ e

A e"){J-CQ) 'QXO\'\'D"Q of o \)chl'\m WO M Vh s

,-—_‘é_)—_'-i_.—é b Chede Ehak

v, ('ovahq oy

-Q——,.g:" (O’\-S:A98 He JCW\J“,“‘ \FJ. (X) s
Lot g ()= )
J = O ( Aleswive -
(See _;c-‘?uue ?-3&’ .7[0" an eanple)
: _ P (x) .
A K; X
fgun @ (3-3), y
! o)
Lt s easil Checked b ok {‘(’53 f"“"'q J°°‘—9-‘°~70 2
‘} J) costHen 93¢
On J’—wd,;m AN Com e
. N (
W= § w; g x) 3.11)
J=)
o1t
. wisl”
J
Hence, Vs Fiate Aimensional . @

A~



TE& }wg}r:bmj (Q; O e é’esm@d o &t 14()\}‘ H . (]WN @

/EQ FEM JLW eL-G ﬂ_«O Po:csdﬂ eCf.ucxkO"\

s (Emsisks of Hhe

jb”ow&«.(j :
" (A“A O\V\, & V"\, fur}« Hqc\.l— )

[u‘l,\. V‘) = (f,o) _ (]

holds  fo ol ye U, I
ap g0 ximahe U

s a  pPrecewnde Jmeav

o f the foresonls
Flesence -m-ef‘l\ccl

—’(-L""t teo \.‘ﬂ»\t\-f‘ e[‘@MG’VJ'

(owhmuecr fw\(}»m \ o\pp»ox.‘v«a-'s"sg h.e Colulren
ol to the _)cﬂnl'e Clu‘

ec}""u*"o‘ . ‘EA:I S;\oulol \.ke 'C’ov\\-ausl"e
OHhese ’90,\.1- values sk v ave appr?e kMa}ed.
1.44 : (oncele Loalrakio of FEM.
—_—— S e e
A3 é&} (o Vh; e know Feow 6-”) ok
N
V= g v 4w
)\':r_l
. b &
(u,& ) U‘J = [‘FIU)



Aij = (4 ') (-4

awo tee fo”ow.\,z veclos F = {g})f’

\‘F-' = [\/1, "P,‘).

J
N
0= £9i,
L St H‘“‘l’ (’?-.IJ) 'ser)mcw fo e'ue el ¥ @?ua}“u‘;
AU = P — (3-4)
Twe Ml X A’ S éevmed He S‘fﬁﬂhe.\s ch"ut
fe Voo p"‘ termed. o8 the Jdoad vedor ondl
.. (oMed He Soluben ve Jor




N eder ass
C‘Q%l;}) A- E QA g\ﬁj“\""l@{“’\c ["“Y”’) X

Ty o7 Ge) d
@ hH; = (ce’-',LPJ")—: \{.‘PI (x) € (x
,O

Joed) -
- f*(j'(x)f,-l(:\') dy = ("6;?.)—

° N
QN o ( . oy s the IR~ imeo ,oaoalud-
puﬂ'\«es«oael Jeb w € l aw )
N ’\/ ¢ w\
s, > - 5 T G R
l\j;l ',J“
= ({w gty C w; W)
J:—'
o ‘ 7]
Y ' 3y = 1 ) ?é 'F
L\QJ" W = ’ LP’ w #0)

_'T,‘\,.\ A is pOS"‘IW - dQJc\)"k ;
¢ pmmehaie postve
O,\d Jmeor Systen

O{eﬂ”“'"e ﬂq,!\n\/\’, we

Lven hol A e & (3-8 s & lvoble.

oo Hak A s wenbAle cle el

- []- e fwed -

2. 10 S we

Thwy, the FeEM ( i el HO (oad vedor,

2.4.L (g‘:ﬂﬁl-"l‘% Hee SifJness .

N ex hoH
gé;.ﬁv\eﬁ ma\l'n)( 4 ‘j
. L ¢ * ¢ [(34)'\,3';]
) > '\ Y N
L{?) (x) ¢ oxt Dk' Genh).

I
h

2 O '

e

OELQMD'\“Q *



|
A‘ \ A3 —
SEI I ) ) "
, X)‘-\i :
W l‘\
Ry ot ,
Hen(-e
A / S s e
] /\_ -1 L"‘ - e e e - O
O - = ——= g2

E‘.

eq-uols
75 evaluate the u{load ve ex

A \‘(}ﬁr) ¢ &) olx
© a quao(m.l-me aal®



7"""3: émueff}‘ym% @‘“aﬁ“’gw @

leb Oy be We feM  Soluwhen (b sobshes (7.12))

o550y J[w J"‘CM .

A,Pw-.
o e, €V, is the

we "\c\wQ JO‘B (7..lo)
(L, vY) = (£o) , ¥ ve y, cV
GU cem [>-n) (U\J‘,V'l . (Ev) ¥ U & VV\

Jc\a e Jineam'-?_ of (.) .), ownel 1)2 fu.béaadm? H.e

odoove , we oblaly ,
o, ¥ W veV,

((q—-b\,,,)') o =
(ché;% (el, W =°© — (LIé),vae%
The abose idebby i Lomed as  Geleln osthoga naily -, the
Cviop is @{LM?MQJ bo bthe SwhspHe Vi
beo onq V€ U, , dodme @ = @ C{h-—VGV,\
:
- - fle;, 6)%
&

= (ep: I eh') .
— { \ ol (aleok ™ ostho -
(elr\ i eh ) L (ehl ) goy\al‘l‘j {';Jél}

pd (ehll [ehwa)')

= lef, (a-')

(J,s\eo.oll‘j oF ('}')

(de)-\- of ep,l



Nedl, = (el (u-)
o )
= f@v,' (x) (L(l(x)-—U?*)) dx

(f{eh de) b (/zu'm v‘(x)!zd.v) “

((aud«\f— gdAuerah-)

2N

= ” eh”"::‘ HH—V”HC,)

”u"U”Hé ) ¥ ve Vh'

Hence .
ence [l{’,\lIHé <

o llu-u,\uH; < (lu-.v!)Hé r

v b be le Prewns
x Q Co whiuo wi

Jméour
e
tv\ path‘cdm/ we (o chooce

l'v\le»ﬂo’a-d— 0./2 au re. Cn ‘;Le go‘uey\ ,\‘c:'/ Vs
Jwmeas Fon o Suth Hod

Ali;) = o), ¥
VZO).____ U(I) =0 {

precewise

See J(‘?woe [9“)

dowoted 4 LUy
can Calculste thal

Suth o Fuachion
Loow  Mespolakio, <€

-

" o

Z ’u”(\l)/
| ) - I outol < _%, ov;e;;‘

0w A [utCa) - Lo Wbl ¢cg | wmax Jul(y |
oLyl



«,~; Js‘} fq,%umj G"“d ml-a?aalmﬁ, we .

oblam
fou-3al ) < Ch o'l ~ o

O‘ééq M

Hence - OQ? Cw(:.\:n? /’JJ;&),Ond /’4-'8}. we

w € Chillella

CAla-uy)
F\,J‘\e,how.,\}, /chCaoe /‘qecilual.&;’
/,Q~MV,IILL < EA /lq"//&z_,

—ﬁxw, F’EW} (0\'1\190705/ ad ‘\--!(9 a\d He 1"@.}2 Of (‘QndPojp"(g ”M

HY omoen s 4 1]



