4’9 Considen the hon-ngwiogeNeous heok Tquaban in 1D
win vosueble  cotfficent
d\(xM -Ca(,uk) U (x i))/ = Loy, xe 1), £>0
w(O ) = nt) = o, £>0
w(x0) = w(x)
Formulate a (G(NAGB) Fnle element wwethad  for

S poblemm.

Qalukion
WY by V= V(xX), inteqade ot (o), inarade
\0% 90\/\"6/ {n—\-ezr\cc\-c ovT\  ON aenwvael —T—r\': CJC«\—'\. ‘k‘f\]~

Then we gek tne VF:

A 1
§ [ov v awy’) dedt = § § v dudk, Wvouk): v (0,k) = V()
Ino ‘ =

L~

The ¢4 AAQ(G) Mmethad:
For cach fine et I of lerg¥n ke, Vet U= U ()

M
. 2% v (x g .
Unt) = 2 S 9y o,

Ua-t :
Unt= 2 % 7 6 IR
W= 0+ (Uetn)d, - 7
Tak functon in © @ ¢, =1
Tesk funckion in x: W wsuah ok §inckions
VE S i o\u:\\?\/ d*dk‘\'} éCuﬂ’uh-ﬂ\)S’cn_1L€\' dx dk = %ig“?i"(*di

In° e
D § S, =1
1 cf Ir\LM

/- 4
> IE éauh\f; dxdk 4 §(un-un-4§\r;4‘< = §§ ,“,\P‘ dxdk




5 5 4 / 2 1 1
o §on oo - L b G

\/_\r_\) Iv-\
L/“f_) —
= A (oltp onk!3 :’M b

(A +MYE, = Mg, b Y

10& Considet ne CONVTCaGN  pPro‘olem

\l+(£-\7v*avt=§, * €S1L,£%0
u_‘ﬂl x&‘/_‘ )] E’)O
wix, 0)= uo(_x\) X e SL

wXh da =7 Ll . Assume Yok «-37-8 2c70. Show
e fbllowl\nﬂ stz bi Lihy eS\—\\mo:k.

[uemN * CS\\u( ol dt + ggn put dsdt <

< \Iuo # 1 Yllp(wc)\] dt * SSln Bq” dsdt,

Su
Soaion
Rdhantii-dd
Mutriply DE by w and integrate ovot L

(4 ‘{WA + S (pvn)u +§Lo<u1; § fu

FeW
Au Vv S(VU\ '\3" - (Yw Vv

— c—

O 7q L



A L]
\s6 wsng uws 14 W), we Csck (*%) = '\

7 d’c( AKS w

(5‘)”75{ Pox T@®-n) ¥ (60) - (lty-p +
ak’ré\_v ‘S:u g ;ﬂoj b —“S— VP ng\u = ’Li(yu

St ’“}L“*‘V'ﬂ S e Gulpn) < -Satpen) #2135
- — r g a

27¢ 20

% W, + 2eluly Gu (Bra)ds = ;cf\@-n\ + 1§LS§u
O -

?1&\/\ ¢ (_V'é_'—)l N (’V—? M)L§

> 4d (R 1 ]

= ;Ck“u“}" ¥ C”Mu\f + ;U (F n)as ¢ %\\?“1;-}.,. ;%’L[?.ﬂko\S
lnyegrate i wrk X prom O T:

.
St%é\)u]\ v Snu\\ Lk o+ SS WL(RN)dsdt £

N T -
¢ 4\ p ol Ik SS 9 2180 ds ot

L) )

™I +c§l} ’Ldk+8§m(v> AYAsdt &

0 N 4

2 T
< “ U, “:}_ 4'12 p%(,l’.)“ LzOU:"SSﬂ'L “;.nldgd_l-
°r

7



From rne xam 2013 -03-11

[y \n Mne SGquane domain _n..--—Co,’L‘)z w A ‘oour\c}.a/\J T‘=a_c7_/

Lensvaen
“-AU = 1, 1N <
w=0, on Thiz T\
a% gug
—_— - T . _ .
9 X, | = onlai= ?’(4 “fing.,_:Zi
1=2 )(1_37_

Dedermine  shifness matrx and mass ety and load
Vettx of the ¢G(1) FEM  wirh e \'viat\%qu{—x‘GV\:

XL :
4 LS T 2217 et
T, yv\';.ll—qz‘l =21 1o
1 .NL LL1 1 11 -1 g /l
. — Y,
1 1
r
Solution h=1.
ormwhion

T esk S/uy\,c)n'c}h Space \{ = ?VE— H’1C—9-3: v =0 on ]—_‘\ }
Muk’n‘p\/j Yhe DL by veV ond infeqrase:

() -(bw ) T (wNy = () dueV
Green's "CA\.L,V) = (VUL;V\/> - S (n.V\Aw\/ As =
oS

1
AN
<
(4

20 on 1= (Vu,VV) ’4”'\7“'\’\)1;_;

Ju :2\_{ ;’\}, Tn,WH - (1 D
}a,q!x_ axb\ . =(VWy 17T

% *

(Y

>

(¥) > (Y, )+ (MuV) = (1,v) + (1,\/)\.17_ ¢ veV



[t uh(x\ = %_%J Y 6, Py sdendand. fenk fFunchons.

u .
2 ]2;1% (Sv\f vT dAx *—S‘-T \p] ) g\.r Ax c—rS_“f 45 \:'I,...IL|

e~ — -
S M b
Ny o
or (S+M)Y = 2
Assomble  globel matviced M and S N,
Moﬂ - ZJM'\'\ *L‘W\\J— - ’I’:LL\L \r_‘\\
= -1
M'\'L’ M‘\Ll - l)\'M'VL - ,FLV\‘L S’\'\: ] S qS'L'L. =4
My =0 , Sq1 = L=
Moy = My = Mgy + Tmg, = —EV\L Sap =0
- ] 9
May = Mgy =m s :7:11\\“1 Bua* S © 1
M =, 2L S = _.=0
Vi, 11 12 24 ] _ 1
Sam
W 1. 2 02 S - 4 -1 0 1
=— 2 & 1 7 -1 2 ,%_ 70
y2N !
o 1 27 o -1 1 1
2 1. 16 2
4G % T
A
b = (140 (pa)y 6y +0 1
T = | s-1e2l | L 32
| 7 -1 /e
17+l A
S R Uﬁﬁ')r}_ 5-(; y7-1 L

o
7 11
: :: E :EA"“-Z‘i




’\O_M) Formulate th< equation ?or cG(1)AG(1) For
tne twWo- diimensional héak eqrucd—r'OD ushg the

duscnete LqPLaaan.
Solukion

2 -cmensionol heak eq{uadn‘ on'’

O] uat ) = Bl ®), 0 iese iee 0
Vilx, ) = 0O, X e A0
U (x,0) = We (x), %elSL

et En=En-a%a . FBV Formudodion: Fird i such fhak

%((&,w) 4 (\’M,Vm))d% = %(;,movc \ \)\)GW)(:“)

n
UQ():: = %U\)'. W p.\)o. b’(‘\eafk, conihhnuowd (N gpace/ PW !imeom,
ciscontinubus t\wuag

Considen one S'Pace~bm.a sleilo Sa .

: ok Lok
Ler  wnle®) ch)Lk__ + Yo (x) 2kt

n

b i St
:Z\/,\ C%) =" VQCt)

! \

Ur\—'l (‘5%
2] V; :
|

| ¥ £
e R

We'll use tne disolete lapladan and the p«ojcdc\‘ov\

FornnoOstONE - g W) = (A b, W), (Puhw) = (5iw) Nw
(see problem 33)

= FEM Pocmudkedtion:: SI,\(ON( —A“U\\/:Bdt = %ﬂf\)h%\h dk .12

usng v, and v, as dest Luncricns i t.




We howe ok
Balx) = —%nd)nu\ ¥ :\l;\‘(“ (x) + (¢n(x>fP,,\\¥n-4> S—tn-']

P\\)ﬂ Mnto FEw Fo(mwka'{-\‘on =
f:']f

S <j‘<‘v\(\{/ﬂ—c\>n) Vi + (¢ﬂ’Pu‘¥’“-*>§tn_1 vy —Mv&dk

\I’\O\.CP. 0{' L B% 0\@%} = g Dhg\/" &t
SIn\/q d%t %— = g\/rLO\b ‘_Stng%n_qv‘\ G \/’\(Jcn—’l):1 Iﬁ
y = ¥ Sy,
%n\/,‘\/,‘ 2, . @
k
SV/\V’L = ‘gh
Tk

> £ 004l © o B - 3 B B Ay, - SRiN
- 1(%—4%\ e b Riyor ~ %(2 Ao * \A\Y“) S D\r\% %dk

=2 S( (¥n ) Vo + (3 =RYen) O, Ve =B ($ah o) \O\‘C ,S Pubv, dt

In = ,§J
_§ gfn-'\v’l_ . VLC{Q -'A =Q

7 jz:(\(n—¢f\3 — %(A\f\d}f\"zg\«\\yr\) = %r\)h?ktn-1 at
"\ n
S6 oun cGMAGA)- ?ormukcd"\om becomes .

(3-280¥0 " (B-% A4 = BYar ¥ Y RFEE
(4 - 280 ¥n - (i—kv\m% ; g\)v\cri._’f—ﬂ—i—d&k

—




40.49 Considen Yhe 1BVD

w—Auwru =0, R G >0
w=0, xedq, €20
WX (0) = Wo (x) X et

Uiy 4 ) = Ly ), Hoe
Rewrite the pmoblem as o systern of o equodions
with oo hme denivatie ot ocden ax ok 4
(Why 1 modTFicaion? )

Solurien

Let uy= o)t

rren = 8]l o1 el

Eosien 0 compuie  Such o @{ob\,cm-

\\

A\l




