Friday, February 05, 2010 Chapter 3- 2D & 3D PrOblemS rr'd
12:22 PM .

%OMMWE%MMWM\&I@m\N&'- ‘LlL-L L &
Given, |
v St (Do«mw Geo SRME

¢« Loada p o \Obdﬁ fora (. - 'h‘@N}D
Pe s o ‘f‘fﬂuﬂmw‘b@

C”&J':C{ﬂ'uéka p- ¥ s - 29
Hooke!s Modal: (Isat-rb{;ic/‘ Lin/'(;las'fic) of, ok,
T = Merg)T +2m8 g- 1%f | g-lESE
e)L E 4
(o = (re)dy + 29 %) (7= out(F)

BCs .

Ch3-2d3dFEM Page 1



" N/
N
Wednesday, February 10, 2010 E
9:12 AM

Note.

& ~ G Uq,ﬂ O Gx'x_ e’xy ew%
65% GUV 0_3% X\— ,% > G‘d-,,_ Eyy eV%
Czx  Ozy Caz Ezr €ay Gz
Uai Vewghb  Notatiew
g Vot
Ot () ~ l G
Syy v (=) 7 o &yy
Cz=
~ U '9) e-zre
Gy (1+v) (l 29) T ar— Teny | = 7.
Oye z *Y
5 o =22 o 2652 | . g
fid g 27| | 2¢ A
- ¥
° ° = ® = ga-x-
-
e. [g=D¢ (* Corefub)
2D Plane Problams
e Plone Chreax
S rr 7
0’3'6 =0 /' 6'13 = 0‘5\ = 0 /' Hﬁ— s
Oz = 02270 & -
VARV ARV a4
Stredy - ctrranm, vdaimwsh,\f;
G Lovo° Exx ie =D, _¢
5_%\7 o © ‘-—z 2 Eny
Plong St
63% = O /- QIS = 65] = O /
€3 = €52 = ©
Stvedd — stvan 'YWMSL\A)O : ’ ":/,'
G c (-0 v ° Exn e |8 = Bee €
oY = = e
9y — (= o 9y
(l+'>7) (_l—Zﬂ 7L )
Gocy o 5 -2 2 By

2

Ch3-2d3dFEM Page 2



Wednesday, February 10, 2010

e S forma %Ke]ﬁ: Redﬂ%i% 8,91
* Clagteenty ‘

= wy d?,}é Z¥T - h 2,3
BC: g = tn e H’P/
©U = Y4 v q’?’
M ’!A,é_(_) MZQ(/\/,Z')
o . Wy CX,Y/Z
CV;\‘:UE__'Y JQ‘MD \b_;(_xl\// Z.)
+ Heab comdudtien  Find 9(75) (swi.ow J&,eid,) o T

NN/

2 o
. . - 77777 7777 70777
§/ ?,/ ” W . r.’u //IB 7 Vo274
e = 8_1) ovv r_';
Te Gredie = VO ~ O
e—ow‘pe/raﬂuv% V. -
= Q_Q % O%y
J
MW OO'V\/W&AMM ’_lg ~~ Ko Koz
Kay Kgzz
Fourier's g - -% (V6)
Thwa

J

E%,{Amunﬂﬁ‘ <K&J 6l +f =° [ V’J [*]
L% %n][m ] [’% o <o

Kz Koy %q(ﬂ_

e o k(o8 -
L o, [ J(%.J""P ’

Ch3-2d3dFEM Page 3



Heaty Conduclien :

Metved.  of Wa@hted, Roatdmata

4b3)= fé [olw (f09)) +#] 40

Vi
[ 1

Fov M‘t%ryvd}ww bg Pavvté Av 2D L 3-D

Recatls from 1D+ (Tntegoation ba parts [ Produel Ruuke

d}@/U‘z :._\9’0{_____& +M,O(/()'

e ol dax
fwsly

ofu%yotm_. [de) - f@w o de

Cuvl,

H_,—a—*‘

[\wl

—

s;m;uw(@ :
dir (5.9)

Aside 1-

| A
J{( )

/™~
gy

d -
s

o b

(R

( recamar @f %1”%9 dot = f(b)-,l'(og

=V y + 6 div g (,ymauuytmm)
= = 5 L8 g, + 00 39 %
e By = Biger By - (B0 Ere g o2 m)
> é%,'u = (5@)71 - 6y %
Acide 2 -
6(9/5> ="

[G. JQ,J)oLn+f@q ), b+ [of
N RK—J

gg (Bg)midr

(nga, n\lb’v-bn)

fdw(j/)o(»ﬂ = sg(g"ﬁ)clf

VRN

g?ﬁnidvﬁj‘ ) 9 Vi dr
rll) 0

0

N

q@,@) = - f(,b i

i’:{ Vi, I 355%”"’5‘”

YA 4 fé%oul+f5hfi’“
\/_\/_J

JL
‘W[

-

We

Ch3-2d3dFEM Page 4

;”_\K\NJ



Friday, February 12,2010
11:00 AM

Dis crtilzoliom, . ,
At Ahis zjwemuobi"o Obgerelize. MP@WM
/| \\(r‘\ N

Y
* RN
LM ., N

L OVER

Recall, ivv 1D art Oiridedt oo -
i e Kl
[ )

e
Ivn 2D & 3D Dhis can e done 4n a vorrieky Ofwmg,c.
onaioly s 20 dpmain ahewn Lelovs, alovg it four

NS NN
i‘ NN N
NN
N

ﬁ)'f QWV\/PLL/
POA.AM oy erelizotions .

) ‘ilaﬁ,w(ﬂrr »Nf/to\m@,uiﬂ\/v ?ﬂwd/
(1 tlaguuw TWM aﬂwt
(i) Iwregukw 'TWWV M
i) A%téfrma Domauny ‘MWEM
Cuaicg Delounay Fuiangulotin)  BEIRK{ICEN:
disevelized. ouv oomain, o
M M M,
663 -= [ (@iwyo)dn +3[epda « 5 [ohdr
1\ 2= JZ.e 65'@"— €= I,,Ne
Note : Thia i il "enact’ We hauwe o olisoretized. ouv donmrain
(we have neot %t Qﬁpo’ﬁmaﬂ,o(, ovr U _gpluiien) .
UAA}? Are3e olicartlizationy, we Carm W“"_M""L;fw"m Jcé’"tj)
Tn +Hnis e,a,o,o,/(fw Uwoalratieorv Wka) :FC’X;U)’—' M(@T_Z_?*MC%E)

N

N

[
A

I7NIA

NN
NN
NEL

N

N/

EREPRRPRRDED
NN

>ﬂsﬂi“ PSRN
UNZRNZNANNN AN

NN
NANAA
E

7|
VA4 N

N
EAN

]
N
]

ZANVAN
Egﬂﬂ

kk
V)
NN

N
]

AN

FARZANPARNAN

NN
N
V1
7l

BAV o oz N
AT

Ses sl
EE A s R

g

H
we eonn

Ch3-2d3dFEM Page 5



Friday, February 12,2010

00 A thﬂ@) E(ﬁh’\ﬂ»ﬂt APPTDWW

1H
KwaM,/ v 1D amt ased B followw‘a aPFrrvodmaMw Meﬂ

Ae Hen
Uwfﬁ Ui, e cowd exprecs owr  golulin as: ‘ z
d,(_[
woy 2 G = Nk = i () + 4 (V) re on
T, fhin, allows s o emprees tht glibal &9
AOWNRRS A "W"V"”‘g " oof Al Sonnants. “

h

A«\,an,a,toyom W WPWMZD»%%D’ ° -

,ne.
0 (a,y) o (%) = E; N, d.,

e
9:("‘;3): l:l\lle N NZ_} ji_ = ‘/\I\J 0_(4
d;

1 : !
NP <& S

2 2,
e e e(,’l ) 2
N () Ny (2 N; W4
N
L ey &)
%07 (@M s )b + A (NEEY)
h A e -
VQL%J) x Vo = o _19% o%, D, dlé +ds ('\Jg(q;j))
28 ONi 0Ny DN s
1y N =~

09, ox, 1,

A

W -8 d Wi

Note :  The ‘hat’ ahape function o /"

2D fanibe hnrurnts ot H‘*(Jz)

Ch3-2d3dFEM Page 6



Monday, February 15,2010
1:09 PM

Ch3-2d3dFEM Page 7

N, (Z/U) N, (1,3)/

N, (Q,J) :

e

da
Ringy - Ay () + L (D) + S (W3ng) - B T
d 4
L
gly) = a + a2, » + a o ! doa
J) / : ©) . (i,b )
= (e, a, Qs] { = ELT L\,(ﬂ/y) Cq”') > /73
* C”(-z., a—)
Y e 7
D(/{ = q:] + a‘?. (}L| T q%g}
Tha urt hane v QVA/G.MOM.' .
0('2 = a'] ‘+ q,y_ ,7(‘?, '\'OLQ,H?_
O\/Qg,: Q, + Ay %4 +9t3‘dz
SM' @, 0, 07" .
Gcbﬂf 1, & 3 a, |y, ~| &
Qo | = b Uz_ Oﬁl_
Qg Vo s a
f»\bwm;«g back, wits @ - e . . e
O o) = L [ (B Gy df 4 (Bt Cyy)d o [Py +Bas Gy) d,
1A \_,-\(_,_—_ﬁ/ \——\/—_J "
N, (’K,y) N, (2, 5) Nyg (flr\\ﬂ
et A= mlggfmsx&,_ A, - %35, - 1133 A, = x‘y?_ —qzy,
B\T- 2‘1"?3 Bz‘-yz—‘g’" By = y" - LJILZ
Cy = gy -y Cyp = o, — Az Cy = 7 — =
[ 31
Nl,(('x,\\j): LA+ 8a +C,(\\]) where, 28 = oeb 1, vy,
e oL=1,2,2 ]ryts 53
Conaxdlev: )
K%\ '\J»< ('K,j) = N ["(—13) ’l"ML(ﬂL,J) ‘{'N_'; (7(,/5)
| [ ) + (BEyae) + (TG tG)y
e. 21 C—
oA 0 0
éNM(fX-IJ)?- i



Wednesday, February 17, 2010
11:01 AM

smmmﬂ A aPPwoawwt«;ow QL(%,\J) = N Q_L
~hy - M JI0 T Mo By
<o_t/et>=-§~f&'&§au+ = gff,wow -
- J\Le/r_’) - gl A €=
1< T -
~ & L
MooT o, M _T -
A FESL ALY oy
e=| e=i
,qT G & G) _ 9
849 a7 (a9 -2 18
Awlg An 2D % 3D (sD) ! 2 E
Toto numdrer o][MOUA * N il Y
Totak NWMOJCM: M
5 c 8
’De(-jfr&é Of fr\u,-d,ww Per Nodo 'Tota/L
+ Scakla~ poslolam { N
Thata , mban, mpe 2aamdole A ;
K—e & o, = K o o Ke
; s > (e.) =K (e, )+
::,[ ] I
A TTT K, —
J K T 2
Lt —
?/fn\oa,(, W O(hf-S' t‘/\}/k' .

Ch3-2d3dFEM Page 8

-

.



Monday, February 15,2010

2 EM/W\PLL :
1:09 PM '

ez(%y’) = q’l -+ 0[.2(7(, + 01.3\(]

-e/(MY\MVt "JL&”

@6

@ (2,1)

(7%51 3)

d, = o+ a,(2)+ a, &
Ay = ot &y (8) + a; (8)

3 a, + a2 (3) + as(y)
Sc‘bu{.vg e

@, 1

Swmmv bock im
AR

\

Qll + q’Z,(K" —+ Q’&ﬂ

i

> . [ loo-s d,
apy = |Uos 3l qdet =2 3 ol o
3 A e -
Az l d—/a 0{/3

—’-[(H 0{/6 - .Sd,z +1 dj;)-t- (—-d: +3df}~—zd%>¢, ¥ (..;_df;_,df—z -t-'2>du§) j]

{lwwowﬁ,u\\? [ n—% 2)0(,\ ~5 +%¢ —;)0(, + (wd]

lém;y) N Cq,J)
Shape fandiens o [y

Ch3-2d3dFEM Page 9

N z (992)



m\u \I\IL v C . )
%'— £n
! l/

Glw, )= f@(dw g +b)da ’E ;
JL N
f w;, [(O—{’/.’J)-l- bl-'] s o
o g

Conesida
G o), °g t @a Tiij

i T <"°” %)y T %

Thus
GCW w) f M’LU oy 4 f w, by 4 4 f(u, ch)n, dr
T v
Alio Note: /\
CL;’U.: l/(Cl’i.“*aJ;i,) + ‘l/zcmz{}—uv/') ‘{‘t:n d.r -f—f H NL
— 0 r
sy V@ g) akaw VI YWt
Wy, Gy t%} 0“5.
= Ei10 _ _
» » x » —_—
Tn L \/méj)'dl N stodte 1 -
- g3 - Tg = (G ey 97":7] ["‘;4
o
_T 7
= € Dn &
T,
sl6(e, @)= - [(Epe)dr + [Todd + [Tt dr
S - QL .
“ _ \_,\/,___’—d—/
— Wy We
Discretlze
M
G(u,z) == -f(’gTD g)df + fw bdd + f_@TJEuO(.W
€=y J)_e jf r'7‘e’

Ch3-2d3dFEM Page 10



Friday, February 19, 2010
9:43 AM

w Gk/d) = ',\\l,e é‘e 4 ‘a, .
?oﬂr\ L 2—’9
wlzy) [ ) see | N2 . :
Wy (‘7()\04») © N, Lo

Z @]
k
o 7
z 0
e
\

Q e
glny) - B d

’ [df?

e

Can Ni,, © \‘, Ny, © )'[ N s, © ,d_'é:_
_ d=

va - 0 N 1, L :| O N?_,')_ : O ‘\)'517_ A,-i_

! “ Qe

T"? Nz Ny Nz,  Nay § Nyp o Nay 4

e
L4e ]

o ly) = R B d

e A Fnal Weok fod‘w—v‘.

§D)=-2 [ (@rgan 4 - (*(I et )

€z

Ch3-2d3dFEM Page 11



Wednesday, February 17, 2010
11:01 AM

Awlg o 2D % 3D (9D>

Totoh WWCI][MOUA * N
Totalk Wofwir\d

’DZJ'Y“% Of ﬁ%m Pev Nodo
+ Scala~ ]’)nfbloU)/rY\, ! 1
) v&wtu'\f Pn”ab(ﬂrr\/ : $

2 N 3
1L 21,5 20,
y
4
il , 8 H
1 ]
o) IZ 7\ {{_i
5 5 G_,” 33 vg 1S
Total
N
sN

saei,—l>+1 5 s*i,—l)+2

.,

G[LDIOQL Degmw OC]C f/%d,owv Q.O’VY\ZA/Pcrde/:? In rva(.L %

s (e-1) +s

Fo~r e,nua,vau, A
<.€.
s 5 > K
! P I
HZEG {4 DDA e
i 7 %5 =1 LI e
lLJzBHYEJG\ 27_“:‘[3
?/fnlom/{/ vad’: O(Df-S‘. 24!
2v-1, 2V, 257,25, 2k,2x M
t 1% () t f -

Ch3-2d3dFEM Page 12




[ NV al
Friday, February 19, 2010 I———— :i Jl-)-—.l W _Jf) Ve’(fo i

9:44 AM

3

KLCQ/U// o " H(;'L;_l» ///IZ///_/ZG’// /2
e Heat Comdudlion ;F:Afe Y cm NV @
ot e=r - 6" &l
7/
-2 S N O NN N W NN
wnere e g
f = f ’i\\l:raﬁ’ dfl + 'L}T”" dr \e= efz
ey 2 e
= e d‘ﬂ =+ f e
Ny () f@tjg} N,(fxy) h(d;j)qu
g (o) W Nty
NS (“’2} Ni(d{y)
tn
* 2D gma%) M 1144 uldlygl
& e E
= 94 2 ¢
b= Af b g g\ @
WAt /
e T . s T 8
§ - JNpAL 4 [N dr
(ex) N me

_ [ [n ) osew 10 fc W o) b1 dr

N, o M| By ey
o] Nq_ Nz :‘
- - (o] 2
Ny o _’\r T
3 O
o} N3 o N
3

Theao M'l;eﬁ.«w{A widd, MW, mad. Ao MWM&%M.
However, fo—r Lineor 2-rnde 'tm@o.ﬁiu (\)7/"':[\ )

o, ity fCrx,J) (o« 'é[qﬁD ave comuabonls f, (D-( ]z_a\,)
and i hb"\‘f) (v (q,d')) ot  awbonts hy (D’Y '_(_T_No>

Trerv, we can ﬁmmm%wm?ﬁva, A

This  wUh IA.JFMAA(M»& (AW/FMMDMM timne mmww
A en OO"YV\,FMt(’/f (MATLAR)-

Note. - 'I—f U«ew howe O M—th “f”ful\ffﬂ"?"“/ ?/Mbmmu/
asam~t  tobt  f i conatant awthin ore A Than @4 wou

Ch3-2d3dFEM Page 13



Friday, February 19,2010
12:25 PM

| ets First conaddir Alab o tenm - (A3Ye)

209
[rugdn - ffN(%yMA L U
'Jle

= 30" f(Aer%o(% +C,<\7> dA ()
_JCO[A,,{(O@ (fmmw(fgmj
Thus '7LcA \ch

[weug b do - fo[ o B(rzaras) ¢ C"@'*‘J;”S)]

‘51(

2
H A,(+1z>,<oc1+c,¢u> @ﬁa %Z+Co<3> (Wﬂ

) &[F(2A><A.,L+E>dm+&yo>+o+o] <mmmoc>

1
= fNoL(_(LIJ')j(Ld"SZ: %_A, wHNALA, “,f)-’/ Conny b‘-{, W\Ld) C)Dryszafﬂ)&..
)

Now econaider bt bowndsry term (A2Y2) o)
mg
fe (dzy> ho dP® = he 2 [fN G”-CS} j(s)> os
,ZI rlN Gx‘ftjh /3

We cam exprecs for the edge (-2
x(s) =(-5)% 1+ %, ] Note <=0 5@t y)=(xy) (L=0)
y(s) =(1-s) i + S yz 521 = quy) (‘ly, > (1- £C>
e N &y ZZ(QCA"( +B 2+ Q.y> - Sﬂa Ow .
> ﬁsz) .—_3:\5 <A,,< + Beox, + Cy V’> + }—'A [BQ(QL2~7L,> + Cy C(szfjjs
Lo \ Le
h, \rLNoL ("‘lj}‘kr’ = 1""0/"\}»( (”L/(j) oL = Aobf /I\\)J&C:)@OLS

Ch3-2d3dFEM Page 14



Sunday, February 21, 2010
56 A

h, N ()\] ) = M “ = ho It CLL

ds)ots
)

\ |
- e [ongns g + fternd 0 ] e

L%@[A,<+Ba\(%_|:17—>+cc(%_";ﬁz>]
_ % [ (Bt %‘f+c‘3'> . <A,(+a,<a§f»ra<yﬂ

= el [ A&+&<§,;+c.‘y,«> N OJ (o avm onct)
D geraral forr elge ?d

S g hdr = he Le V)
NG -

eV
2

\!

Ch3-2d3dFEM Page 15



Friday, February 19, 2010
9:44 AM

Example

@69
Conaioler
h = hy @u%a«dﬁ) o 1-2: ! ~62)
oe, M
Wby < (Acr B r Gy -
Al = “12‘3’ “Ls‘dn. A, - '7"351 - 4"133 Ay = %, Yo =2
Bi= - %o By = Yo — By = Y - g
Cy = oy -, Cp = A — Rg Cp = %o — 7
g{[(n - —za)dﬁ + (~5 +3% —;) 0(,: + (l -2 %+ 3&) GL;]
o — N
NFC,) SR N3Cuy)
Thws
e

J\QNOLC%J) :Fo di = %[Ax + By (’701'\"7;7-“'7(-29 + G < HIW;'*"\’);)]

Note: 2A-A+A+Ay=TF = A-35 X =12:3:333 m._g_:z'en

g;NICnL,\&;);fDM = %[n +<—l)(%> + (_z)(%ﬂ - £ ('/3\><3'5 _
\L.Nz(fl,j)?f‘ AL = fi[—s + 3(1/}9} +Q—1)(s/3>j - p M) x3s v
[ (mj)(ﬁ, ddl = ﬁ[, +(_z)@>+ 3<%>] _ 7&(1{3))(3_5 _

[e-2r+a0" = {13

/ 7
f N, ho ar - he fkloc (m(s),(st) 2, ds <JQD'( o(=1/2,3>
—_h,.;ﬁ,,]:Ao( + B f[(l—s)%,—rsx,] ds + Cy f [Q'S)U|+ S 4o d;]
24 ° R
o [ hadr < hb[ A e (x4 € (94 )
fre 25 z Z P
Co(2Le (2) (123 = hls
e[ 1 C0E) 22 ()] -
fNZL“’ df:bfﬁ":[Az + B, (%|+’17>+ C, (31+l\1,_>:s
e L > 2

N [— + 3(2_;5;') +(—0<u1_3>] N
jl\l;l’\x ar - Thaaa fe _ Bja fo + émw
l:c = \ NZ)F" + &q_l’\o \\]

Ch3-2d3dFEM Page 16

pnd

g
(9]

\
o




Friday, February 19,2010

Ny @’J) > {'A@‘"Jrg”‘% +C(a>

e’ —_—
* 7 Ny = LB
Covalonts .
No= [Ny Na N3 Ne, = 10C
2N
B - N, l\ N 'l N
~ N l ; “! : ¥ tonatank
V% B NPy ) Na
K= fal Ga B G K“‘“ *‘mMB) B, Bs] i K, 6 comaond wibhin A
A 240 8, ¢, Ky, Ky, ¢, Cp G
A
By &
. Elaaj[,‘c;%,: NKE_: f §TE g il Nyt Gt
\-SL&
B = M‘/! © I\ N1,| 0 \\ NS/I o]
~
© Ny, o Neyp | o Nge
] ]
N\,z Nl,, : NZ,z Nz,l ': N’a,L N&l
e . o ! o !
~ A )| 6 o g ~ o & )° G o =
—_— e e C,‘ %’j CZ— %z‘l C,z BQ,
A %9_ (@) Gy
° Gz B
Ry © Ca Lj: D i conabo s oy A
(—O Cs E_’;J

Nete.: D i e Wtﬁ ratrine - for Plone alread WPMW.(%3-p32)

Ch3-2d3dFEM Page 17



Wednesday, February 24, 201(

726 AM i , Outling, odﬁ_S_‘l;Gf;i acu-( COmPlLtL Pfﬂ?b(ﬁmq, Solulien
(i stmyyy kv Cewwq,y DW‘M EW)

* Heat Comoluatirm disry = f ] - N
guunkwomv -. 9(1,33} 9=-x Vo % _
8-0,] v D5 7
_‘20’»:&»] on I Y \r':
¢+ 2D Elasticu
wnkeumn __LLC’l,:/) dir g +b = 9—] _ <PLD/V|L CW/S#VW)
5 gu,,@t,kd) -8 8 g-2¢& (oigt)
U'z('l,y) W= U ] on 12
gmo=ty ] on [l

) WMKJQWWV ¢ Meklwod ofwoghteot regidmala + Intaﬁﬁrm,.;m bﬁ Fw,tg-:

- Heok Comduotvirw _
h @(e,®) c;\f@e}-g@_@) L)) —r—J[@FoLJ). + f@lm Ar
18

*+ 2D Mm’a

GwD=-Le g e)on + [apde + [3-L
> g - s
:—fc Dedd 4 f@b f@T-l_:NoU”
gL A T
i) DisorslizoliConn, = r
™ Y]
fmu =§'f(-)&& ; fudﬂ:z*fc)ow 7
) e e=s / A
JL S N r"v e r',f.
(\‘l) Finite, edsment APPrfDW\AAﬂ/wv € v rodal
+ Healo CO'VvdM/(‘iz/Drvu CFL) ) (,(X—D = ti(i, = [Ne\ Ne'b NZ] {d‘l ]T No
o3
(4
V6, (1) = VGZC'JQ= Bd dy .
- [N\,l N;_/, N:/l‘} d;l
N:z Nza Ny, :J:'
Y . 3
2 badicdy ‘. o e
wl) % Wel) =N L Mo WG o | | g [oedek
o wilo g to g || PR
ez el - Bd AN
A e L e VN :
€| | o NQ.IQ: o NI, | o Ngll a | o
ny er- N'/“NT-:Z N2| I'N:;'L N.e'i',)

) Coloulate Elume~t Moabtaiczs k Vedtr~s fz,rr ol elerunts.

Ch3-2d3dFEM Page 18



q ==

S a6 s S [ E (ke
vii) Solwe , u\ﬂocnrc,wﬁ Bo‘\mr\d.wvg Conditionas :
7 N
bl IR
Ks{ Krs @ @
(viiy  Post OUW\f,wbaﬂb'w (P[D't)

* Temperaturt \alue ob atl rodss
antl  emprraturt Freld ovir all elwmasits (MAnAe-.PodchN())

|
N

’ D'lSPULCML SMFL wwza e Locationa
onol stvess didbrbudiorn Guer all  ehements CMRm:lomtah/(D

Note
R A et deiatiirts ant comaliont  owr M entirne elumund,
Thwea
St~voaw : _G_(’l,:j}: tontont = %é__
Stess o (ay) = wevatont = pe o= R gd

Ry this -YMW/W 3-noos tnrv(,axvgkb w ol cotledl W.
CST!  Gomatont  &tvreas [strpam ‘l—'rwiax\ﬁlﬂu

We can alao "Wa.az,” B Streasss [Stwoirmas ok o awde
frov r\ugh/f/vvw& 2heniantas .
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s Q4 ehunit  A- rwde Quadiribaterol
In te disorelization step, ent con alas Chwear quadriloterals.

Thae q/l,t,o(,o(/ml,a/tzmM Com, e ?,e/\wa/L ®C%?’3'3> 1A
Cwég \
® z
(2 ya) me‘
(’K‘l A ) D 0
Howewer, Leks Finst  conaloler pirre rvf,ctamﬁ\,u: .
T quwa elomant OPPK(WVV\JWIOW can Ya Naly) g 3
cbboined. b5 Wt/(\jug Ang, 1-D sw»fm
vawmow o andl &V. NN '\’;;(.\"]) ! 2
Ni(oy) = N () . m,ca) x o
Ny C”L;tp = Np0O) o Nx(\d) N () = 2%

—-: ’:’2 Ny Cq_,(7> = [I\\ll, () [ f\]',(:]) * F\)va_(w] * /f\\jz < [ w)jq

A= 7 .
a4 ~ 1— L‘\ q . (x )
N 4N ) 2] 2 N (m,(y) 1 .
\ oK , )
) Thaae 41/\01;@, Mom ore mbt Lo csT
N,L ((L)J) = Ow *+ Q GX,) + A, Cé{) + Qo Cma> {; :j :cQ'-l
:77-
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We 1 sday, February 24,2010
10 \\I

.« Heat Comductionn 95(_'1,(7) % ey (v) = N éu_ d,"l‘
- a5
d/e d/e_y, B [N‘ N"?— N5 N""lj d':_
1 3
ok’
N . Veeltg)x Voo () - g d
[ oy B - Ny, Nay,  Na, N,
Nyg  Nayp Nzo Ny
¢« 2D ELWOU N i d/e
g ¢ wa,y) m We(@y)= N !
t—-n LS_ e ’a) ~; =e U) o(,e;_
. . AN '.‘ No ‘: Na '1 Ny, o]
t—n Y N, ! N, Ng ! Negy Of(f,
N ds
Eeloyy) = ee(¢,J)= 2 d ot
i
( ! I
e"“ N Ui i NZ/ 1 " Ns/l ,l N"/I ?
G>’y = Ny, 2 ,,' Nzﬂ_ ,’ Ns,p : Ney, s d—’
7” N2 Ny, ; N, NZ/; | Ng,, Nz, ! %) Ny

+ Heott Cononcduow
K® = fﬁ%ﬂg%dx@ ; £°- f’,\!\,ﬂﬂobcg+ N ol
i) Gxt) a

e 2D Elpahjw\a .
< [Fenedy o L c [ s EELS
(%;é) 7 (3) =

Note: The dedvotives of Nelny) wdh vt Ve tomstond.
Thedt ehornent M\t?z?rra/ld 5% &WM}@W evaluoted. Vw}ﬂg{__

F aeamble  omde ot aq wanal.
o G- A foAs 5 T(KaA)ee ¥

—_

e=j e=
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Friday, February 26, 2010
5:29 AM Example

//.\’ YV
Heat  Comouwctien : A gy = 30 7/ / ;9'10
) 2| 4
<S K = D - Q"i) ; ,
Y LTz : ’ /
= CLAAF(V_‘9> +—F.°: o
2 ~0
= Ye + 10\ =0 (Pc’ll.&%wr\, EW} <$n=1>
vie s ’_bia_ + 32_9 (L“PMM> BC: B8=0 en I}
’B%" 'Bgz‘ r’N = %
Note: S%M OJ_ e P'{bbw o \//////////
,6=0
A '[;o vedurel Ao rrbblﬂ-m/ oo / '\I—"Ce
Mo of Are orvv:ﬂ/b al L. /; P i
f ™ /ng ;/ Vo
Sawwwbvﬁ Complittoma ¢ Prulolm davm,wv/ Z 2
I/'D (’JOWd/L.H.brV\A/ ////////,//

N blom: .
T Ve +h =0 A @/{s’)

©
Bmmﬂ‘mwa camditioms 'é
e 45 /om0
26 _o on  edge =24 f@
’bj §
Do _ (-2 -6 /
Dn oo aﬁl @

= =g = -k (Vo) -w - —L@E %Q]F}

Fov Edgz |-2-4: g:::}: i_‘j& = %@3 - |l=o
L i ERA RS LG Rg i
x

\/ﬁ

Ruoadl + Weak form!
@(99) f(ve (ve)a,dl ffoLJ)_ fehotr’
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Friday, February 26, 2010 . N .
8:44 AM DLS(',T&JCLZE,& 3 A*PFV’W)N\M CGIMVU) JCO‘WV]/ '

(A2Y3)
¢ fov eachv lument 9:(.”‘-,‘_-1):510_{'
b
W
Vgaca,t,)e: g d (%y) ()
- [legde 5 £ [pans fufee |,
' - ~ ~ 2 z
G Mool G AM | ° 0 ‘—?K(”L I bk
oA gAY e o
e=) k) e o
v - —GT( G 1§ G) _o | for V"J;q 1
> &(4,d) = | L &d-f S W IR
- £
By A PMMJO Prfbb\hn, o= b-= A/?.. = 1/2. 1
S '
el
50" = I/Z [—l 2 -\ ) 20_ = é [[J el = 1, 2/3,1‘1.
(o] -\ ] |
Assemlo\,
(. s (A=)
] 2 2 y 5 6 @
1 _ I ] /
'F ) | | I 3 5610
-\ 4 -2 - /
G ) "1 ¥ 3 40,
S R R A ;
K -\ b 2 -l /
5/ 3 +Qs ®
< 5 -2 =1 4q -]
kL1 + Qg
4 - ]
Bo‘\uvdﬁmbz\ ComoAbona
G q Y
s [ . N v
G |G (@) (& o pe gy 6]
< |6 1] @)
o
= o Tl © d ’/2_’-’ 6 da 0-3125
2 -l do b = 1 g % & = Jol, p = (02292
177
o . . Ol,s Ve o, 01771
fost %WV\PAM/‘B'W: Qy Vo G - g -01q719
‘Heat fux on ;[ 95 T7) g +[ESFH¢1‘} = g-orser
. Qe L. -0:0417
(W) 24

* Temperotunt, WM v WM (V_9§e = gegf
( Stvdims | Streasss)
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Friday, February 26,2010 .
9:22 AM RE/C[:O\I\@U.LM Elment« .

JL
WwWe.  caw O’V\La wal lA; "Vb'wvml/t/“»a un '(Ti’ws CcCoal, . 7,////)/7 ;9=0
« Same  weak Jco-vwv . G - ////:
* Disretleation & A‘PFWMW\AIM?'W ’ (h=0) |”
9:(_’7(-;5) = lﬂ/ 4: < [Nl N, N Nﬁ] 5/, 2
VQ:’CQ)U) = %‘4" = [Nl/l N"-/l N3/l N‘l/l OL
N'/w_ Nz,2  Nz,p  Ng,o a
’wwto/vW ehument of .q,ohu o &“b” @
©) 8
7 Ib 6 = T 5 7 G5) e R
) 2
<= N2 (o) < RNy o o (y- \o) @ 40 20
)
N2 (.WJD ‘\)7_(31) * Nz(D) xY ! AR 2
ab ® ) &
N'-\ ((L)U.) = N (.‘L) *NLQa) ’7(_-’0\.)3
Cob)
Nl,l = @a}:) ; Ny, = ((% ; Nz, - ?“J);_ ; Ne, (?‘%:l@
Nl/z = (”%‘ﬁ) / N’-/'L :C_@ /. Ny, = o%; / Neya ;’;}o)
E/ = [le; NJ_,] N?,,] NL.,”
Nyg Nz,9 Nz,2 N"/Zi) ., ) A
b -1 =1
o g’ = ffBTzBOLOlm A 4 -t -2
:> K, = ~ E‘v Jé/d\ﬂ - ~ 59 \\j - g
~ @ o (o] L! —1
L1._

| S
ut—
§<\_3
2z,
sl
S
+
O
2z
\f\\
&
I
_r\t\a
N3
3

axq ax ax|
- > [k ﬂi}
Post oomfy,‘,d:am:om b
* Heat fuows en T (reaclioma)

+ Tempe~yature 3mmts i SL Cabrmims | atreasss)
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2D Plarmt, Streas  Problyn

ll'llivL}L;:\‘.\I’\x]'l)luillA\ 26,2010
Sbfovg forwy CGDE)‘-
S+b=0
Wy, =0 en ’;I l,;
w, =0 on r;z
ie.
“ff e -
0 7
MGIR
{ )
4, - H o T
o,

by - ig} on
SUvaima redinced Ao Frrblol{lﬂv to )/2
ngng forv 2oy (csT) wafam?/w(a/f eAommards:

stxp= )l 4 y
[/Ll (."L/U) e}_
. [N, Ne N } e
M) N2p N OL%
elvp= (0 _ g4 oS
Evy - o~ = df&
Exy
o
59’[’: f%TEBdA ; f=flr\\'l7—_@0‘~ﬂ+fr>]f'tm0(ﬂ,
s A b
g ™M ol ¢ ™M ol
f- At AL

Ch3-2d3dFEM Page 25

P

(™

ERRREEE

7 _—_

7 R,
g s

/ .t
Yad

A — JL
v —-
A —>

’ 2 S

2A kF,,'l




Saturday, February 27,2010
10:37 AM
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Monday, March 01, 2010

Data strwdlior?

2D Fnke elomet Codl Stowclivyve

Wp
E

C Stract” 4w MATLAR)
y Oy
MRXJ&V"\MAS _-—"da’ﬁ_.
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edﬁey\wn
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3
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3 x 9 . Y )
Noouw{ (dof) - Noumunlzz/r =
(/1)
(/s pee
(n I
(2) lLoop ouer Auments .
Obtoim K% Jc@
(3)  Assemble an ls,q/ :'Cq
L) Baforee BCe  (doffree, difepec)
G g
(5 sowe for Sdpd ffjj
() Pt Reawta
. D;SPL&JW
o Sbtredsoy (f"“ ol w””@"@
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Monday, March 01, 2010

9:48 AM GW@L aLf Elrmants

79
®
C%gs)
Gm) A -9 N Dy
o 2 Iso—powametwit
3 I "1—!? i
N‘ <E’,YL) - (-1-) (-1-) N,,(C"’L/j> = ? &O‘f
I,\\lz Ci,(n) . (Ew) (’*L“) Chooat -
Q-H) ("l —\> K’ (g) = -2 &((g) %,
‘,\\1\3 (i")) *-(iﬂ) C’l“) _ 3
7 @ (%) e LT ReEa ;'
z(§7) ). TN N, 1Nz Ny 2
A (s G (o) { 3—['M e i
4 Li)dl) = m U(i,”l) Ny Nz‘l Nz 1 N _3-:—
T gertvol, ks
J= 2
W) = L G )0k) = ey ”

whot (S, my) ave tooroinates (1, £1)

e Gla) R Mo ()

Ch3-2d3dFEM Page 28




Monday, March 01, 2010

Monday, | MWPPUL Q4 fcmbe, elpment Cf'o"fwd,aww

(YD (aY2)
a (1, :j;)
(ryy)

* Heab comducdiow rZ.
el = Ny & -
Celle(z)- A 4 .

A N n N
=N N, Ny N |®

. Ewm% -. 6.)

L) = Ny &
= Nl d
{w, Gy ) - TR LR,
w, (oCCi,q),Zta,q)) N, | N, |

Colewdatién o\—f Gradlients
* Heat Condaitsw @ (VO) =

e
%QL = [N’l/l N2, Nz, N‘W]OLC
2

172 A

% = N (g) 2k

N, I\ N N
. e /2 e 32 4,
. E(mimu—a e = B o . |
Ny 1 Nz, l N.Z/) ‘N‘U] e
Nl/?_ l: 2,2 |: N.B)Z : N‘I/Z d[
Nz Ny ! Neg Nyt Ngp Nz Nez Nay

In et caass B mabnitts molre  ONe(xy)  amdt /_@_'\L*[*U)

K

°d

£ o N
To colewdate  ONg o ONx  war chain rule @D’ifw a‘T:>

ee3 ?
’,\\La Ci:"’L) = Ny t%’\@
Wa _  ONe 2%, BN« By DN
A £a T
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Monday, March 01, 2010
12:17 PM

UA:\”& 7Y i4;o~pow'owvmbr\43¢ op:

(% Y (L2 Y2)

4. A A n n
®oe Feoa = N+ Ry oag R
= HS. ’CL( < = ,lt‘h + ':]\ 2t '03 3 T "\\J"' 4 (7, b,)
JE R g Mgty R g ey
A
4 A 4 A
So o _ = r?l\liﬁ G Y, (CLI. S CL
or T e R
oy _ L o > 2 0
= . o ) _,i - ——°<—
03 I % yp( g om L Lf(

M’cwww@ommawmyzd, an mabrix  ecallzd the  Jaccbiony of;(jnz.mafo

w ox and) oz 9y 7 (2R
= |4 7, 5 o ol ex 28
- O] ok ex ey | | 2N
D& o, ’aél o7 D, on

— _

[£7]
So Pc“ml_,(aj to calowlaln ’% % % (m 0. portiemiar (x,t}) o~ (g,en})

() Colewlats DWo _ L i (1ropn)
°

’F”Y °<'=,/2/3/L,
oNe ) (14 503) M
’DWL A >'Y),
diy Calewlale [ T7]
Giy Calolote N, _ [J_]"T Ne, §
Nx, 5 i N"(/'rl

Now wl con colewdatn /B\J ooty
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Wednesday, March 03, 2010
12:52 PM

FLV\/O\%/ Elununt Moaknicey : -

¢ Heat Comdactieny
< Lf%T':i g da fd=jNTfm + fs)fhﬂu/
- @ a
G
< ;f!%TR gdd fd=fm"rém * fmﬂmd«ﬂ
D) ! a
Assermbo\y ™ M
0 g -Ax ;- AF
Sl
~h ~ =T qcf $\ _o —
G(d,d)- -4 (gd-f)- v d

(wikh BW Comlitions),
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Tuesday, March 02, 2010 pa—
5

6:22 PM

Tn  ovder o calculats U domaim onds (/'OH/\M? /(/vfiﬁ—(aj‘a
[¢) om amd f{.)ou
@ a

b
Corgidhr #t 4D irfogral : j’F@ ot

/%—@K {0

£(5)
/I g ! | /|
1 1 o b

rx.(f{) = ltl\ Qo+ lsl,_@)b
= (5-0 a + @b
=

Um‘vi JU/M(((’}_\Q!\(?@_J%[ varriples” 5 Y “_‘Q—Ipmampjbwbo 'h—rwmfvwwaﬂ'm'mv

do _ AN a + ANe b o -a ib 5 dw= 2 dS
ds g s z = Q:;':L
Thwa b ‘ N m: J
f fay da = f 30(3) Tdi ]@(él) - ’JC C”‘Ci»
v B =8 z 2
4 o7 gsh S
To evaluate (5)ds (1) =22 . ey,
f J (e - re-e
=48 AN
Wt com M @ 0 of O N 1 [
numeeod N@mmﬁw £ = («j‘ pyy O(L\-HQ/VGW
(Qm,d/mhwe srulieda) £0) -5
Fox  encomaplo 3,(1)
() Tropeesidal Rule
Divide ite N’ P‘Wts
y Q..: 2 ¢ | o1 ;
I:F WL Pm <A _I\T) -1 0 4 i
T
~
o (£ds =~ e_L[@Jr 2 2 a(3)s (DJ whert, g = (400
_‘(a % 3 g=! 7\ 3 < )
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Tuesday, March 02, 2010
7:25 PM
ai)y Sbmf)AtvrﬂA Rule (i)

/

1

—_— CON\Pos'LbL Sivy\f)&dﬁsm ;
D it "N ponta (strg) —= = Overlagping
QN" mwt e W)

7

ey (‘Jomf;omil:&vv\fiqm's Rk M'U’VQAA&_L pols: E? 1 ! l l l(?
t N2 %_1 41 4 2 4 2 4
f gii) aq & AL [3(-\) v 2 3(§~5)+2J§ 36%%9(1)] g = -1+ @Dl
1 i\i = -1+ 2 AV

When the W/\/M FQthé i-b (o—\r §0> ol Prrﬁ,-ou,'tvvwvmbo(/ ek
“/'UV\ "T'Y'WPQ,%DIM o SLYY‘\PSO%(S Yy ool pou nomiala  ane aeol /?l/—(?
fist e fundUen valued o6 9(gy) (o 30,%)), Yon Al forridids
of mafiode gt catted  Nowfowm - @heA  formudas .

Tn 3W«L, ntar formmlos are of At ‘%Pe ' :‘fl’ 3(1)&51 % %‘,g(&) w;

(i) Gowaa RQuodyoture

Tnatead 03[: qu,—owb/mwwﬁ B localions X,

A eror v L Anib . —
The following table (Ref ZA2T) guvts  anwme
JL'D V\J5 K@f 244/44 - 5 :
Tz?ble 5.2 Gaussian quadrature abscissae and weights for
Iy reods = S, FE w. o)
n=1
0 2.000 000 000 000 000 A M
n=>2 ' 3
1/4/3 1.000 000 000 000 000
n=73
J0.6 509 o)
0.000 000 000 000 000 8/9
n=4 7N
0.861 136 311 594 053 0.347 854 845 137 454
0.339 981 043 584 856 0.652 145 154 862 546 c

-1 @w o 6\0 1
Note:  An pond  Gauss Buadvatinye, foromde i alde To
pntegroXs 3® eﬂmﬁg_ upto  "2n-1” polynomiol terms.
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Wednesday, Ma
11:30 AM

rch 03,2010 IV\%’Y‘MMVU OJC m %M QEO'Y @\/_\ wmeﬂ/tS

(%4 94 4 cays)
; £
T & sy, )

— \ ;\ ~’

=l

< = N(8) <

e Conaoler ML doninm /waeﬁfrov(é Jal"fS'b'

= ff(”.é(%} d@ N(I; w o ohomental omea  Am
ga . CURVILINEAR COORDINATES (’L,g)
) ?ffz_fc%(;)) A5 Lt\kﬁ\ ¢ It W b Md& (m#dfﬁ"(ﬁ)
9 % B = dx dA(j
| I e Tn W@L
- f jﬁ(m(i)[d% okg] ((Lid«L) 5
-l - oy
- A
O <hovo : % v oot
24 oY >
LY ’BZ * In {-D IZT\ = O_L__»(:_
Thwa & 4 ab
T 2D da
ne ] [ )l dvi] dg | 20 RE-
- iy —_— In 3D lv,l _ Q_'lli
t " \ !
= T, ® ,f é Jals) [T Ciu,vz)luﬂ dy 3
M, - | *
= Tax i,=1l P JCC(-Z-‘CEL/"ZJD IQV_(EU"Z(/)]“’C w; -1
n=2 2x2
n, =2 Gouas
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« Now Llets Mook ot At lfokudmbt
= [fla(g)de
a

= [dl + [rde + [ ()M + [()dd
‘:£ +z:£ 8£ :‘_{

and 34y <"Z= %M}

e
- feayy |9

v edga 25 and acl (2 condt)

- [JETgg| e

[3
;—3 - % Hg@ﬁé»l (3* (QH)J 0;

o

iokageols
7

(—@ '27"‘) @ﬂtz Y2 )

-

AL
Note: A 4
oz
= Joal ou\f
[ LV\: 3D L/'ouw\,o(p/ra La oka/
Thid 14 W\IO-FPJ?,CL it L
PuoLOLS Anea, '(?—fwmfarrmam"\'
<0‘Y NOJV\.SO'WS foyW)

Tl pm,

OMA = oln, xd,@,_ da = dm, xd=,
da = (Tdn))x (m(N)

Tda = diklg] da
5 [de - dlfT] T dA
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Heok CO'Y\,()UA/(‘I/W‘W
¢t [depan x 22 (@)l e
o=t =l @J\g‘)
el .N/T A o fy, T — .0
g J f = ?K‘i mg“ﬂc.;@w J
+ fNTh o + = [ﬂé[@fh}m "OJ
; g |5
2D M&%&
. [grpm x == [(E»TB 8)1,@] w, 1
72 v=t y=l é»,"'()
fo e s 220, me
a = g (&)

. EV\/JC()'YQL Bls & Sswe.

[ o] = 1) - [ked§ 8]
. 'PQS«t.WvJEaILm '-

- Pbbt djﬂ%’\/‘medu s L.
~ Colowlote Stvessr  on eociu ament
at eoch Gaust Pent
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Friday, March 05, 20
7:15 AM

Recalls Lo
- [drsde = [[(EFre) Gy
|2 -1 - Ci/"D
n M +
A = 2 K% 12,%>L g(ii;’%)ﬂ wi Wj 1 k
b 3,7)

Hewr nmpwug r_)erwu't& Q&U"L}) ahpudl e /olrvbbd.@?
Rv o4 elument, (with condant D)

—_— 4x1 2x 2 323 ¢
R DB wil W quatdvlic n § %)

. (g(a,%)/: b (7) i Utdr  in 5 amd i)

(e Hra A;w'tLJr{OUV\,dJ i ombic 4w 3,&”() L. C’)i:s?*"'bg

o Trua o~vor oJL W\/amr& mﬂ_?/t,u'r\/‘&da for
Fu/(/t mb(’ﬁ»fwtdm@ uS 2% A

Heweuver, ;fwu Mt@grfm W NOT NWNOL JCO,{ oo-rwenjemd,.
The MmN UN W fov wvwﬂffjxwv% w that e
Wk fory eoartrge Ay As Nt oacmﬂdvvﬁfir\l,mmt.

e ét“Cfi«,?&) — G (w, EL) oa h'—o

It can le Wmﬂvatﬂmmwm%smjﬁlbd,

'LﬂCOW\, Aament, i Mo Lo WWMMAMMOJC conabomnG sTreoa

Jn e ek oa h—> 0.
Tia "“Q-W’“’”"W fvnmA Ane Uaaids Of“‘fmi}(b?’/ nor ks withe oo
okt callide A 'Poakon Lok

Note

T T ST elamat ackisfied  this uirement aurmw 4.
. R~ the ju\.vro»(, L@—wan&tmbwﬂy fYYW\PPZ/dJ eAorundss ©
(@4 o highr)

The oonatank streas (staminm) aeguimtment s 2guivaknt & having
"“taﬂ’ﬂ"m AL ok onOLOoMﬁJO”\’b B mmatras,
then  onwergene Wil b oelnieseds fov e Aoment-

Ch3-2d3dFEM Page 37




e=(
M, _T . —
ie. 62 _—c_i[f@gfs}dzj]gt — fﬁ?,g«:_ow Jor 2l
™! # 0141'\,'->O

[Eze)da - (Fre) [dn
8

Aveou

e, AL we ~eed to Mtgﬁmm Veﬂccwdg" o At avens of all elaments.
This /Jpe,oifiu AL vy ovolr o/’- Quodvatiure rrng/bwfweﬂt
fo"f Q4 (Comdd Vw&lr\br on/r) ehrmenti

SQ/ ]
[ a8 = [ [5G dadn
-] -l

This mﬁﬁmk dds So e evoluwatod eiv% (Net l/{*)
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Tuesday, March 23, 2010 Variational Principles in 2D & 3D
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Tuesday, March 23,2010 Constraints

4:42 PM
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Monday, March 29, 2010
11:33 AM
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