CCL 1., go\w\-nm 42) He Navier-Shles @?)S"

1. Cpnsewatrun ()w'wd-w‘e_g
- Mags Confexvals—n : a—w’-}mu;{:j 9%
MmTN ¢ v Naviev-Shlces eeg.

iy 7 ’ Hu,»wxwe ece.

—>  Cmservattve ~ppox. = FVM
g

e How alouk lZtmetrc Mm ,

| 2L
S Y

neewp. Hoo o Lwokic evee~yy

Corf- " - (CMTC_ }‘_-ﬂw«xg e

& Uj"]ed' ‘W\)]o lenn,




e
: %(6&*)—? se(f Uk = —a-g( 7m__( Rl

2 (Y
j b\<)')~%b\~{ )57 *']01’ —®

MV\\"\’?“‘J (*_5 ‘aa ('((. ° X y
i v E;(f«w)»w:& ae Mo ) - 5wl 1P

Zeu * ket cmwrvd_:\

.._(A Ur
""’%‘zf“)lew- ot Bry)

)
— o6 D ZD\ “e *41., Z/A ‘o‘l."’ u\c F + qu. L Y
. “I ’1 W) — - a(A
$ntlR 3t 1eudV = "&? 1pw yny A é?uu“J/\ ” U‘ oS MRE
W

0L - (% 3 pday s ]y




g—

Diccwuesrom

O et 3terns o RHS L?meh‘c M/D ML 15 not CL\OM‘),Q@,
lo'-:) He oncki™ fl cryectnm oA Q’YfSSWLe witHwa He CV

& Ho are AU VTSCOCT'&‘Q kimelt &Aﬂ/@mTS
NoO rernal -(’/“\9-/\ “(‘_‘j (.%i_-‘- 0) = then o)\b\%"j

propesty thok we w/a.n‘l‘ +o
preserve Im o numescal pafliod

o We co\va_ mbm eq Crot knedre e%.
CrnSeyvoiR fohene 4«;_ rim eﬂa 3093 no

3u«rau\-ee Comsery akmow 67) )
~ “ﬂ;{cu\-\- o NSV Wﬂo«j nuW@J(%.




D ’I—f nuMcJ Wwathod e ~Q/V\Q/ODAA q)‘nq_g.e,\\/«-]_,\v{/
ot Bimadrc emedpy dges ng- GyoLo im hme
—> \Ie[oc'l‘fg ok every p+.]~"i"\0.0bvwm~\ Mus remaim lounded _
-~ 3\;.a.mn+~ee_c nwvvwco& Shb?[i’s‘j (bud‘ no'“ o&uwc\ua)

> lmedic enengy emservokio T rpoitoat i
CO.M,TM‘-\“N\‘:) (M\-S'l'eowtj 'Flms

® fr\re onre a(rmo\te-\’r Yerm S
Mr-z—gc =%€’C?h€) = Fa_;%:i @ f:
i acomp. fhra | 20,20

< gL(At%{zd&V" g g%‘(f‘iﬂ’“\f = gPU\a‘\a AA




- prexure t~fuemces -l"w._o\r&aﬂ Biretrc evongy [sua(jei~
a—-&a “y 'l“’s ac.'\";‘av\ o Fha g"V‘ﬁC—Q.

~ We \/\A\pe.-l-b ’re*‘-a.‘w\ oo FVD P‘&\—E‘a .

C‘h‘l’ (= Qf/ant;) R ﬂvmui@.a “pyYoX., 52 he Precc. {rw{
v ) I S ¥
E u; - UC-M{‘m) — ZI U, GRPAR- ’ Q“b&." ar. (P4 ) F;V

=

N
> G)gi punas - 2 PE\‘EOR
e%wz.&&j ¥ ensuwied &JL:) '?JO A, AP foX ()1 9“‘/‘03(;
G & D ave c.bw‘»\‘\w‘o\-e .

N
= l.e. (_,_S ( )oy. = Swf(ac} Fevms
=1



O] & r/lamc‘cuua/\_o! At

f}’"‘ﬁ@
'Faz (o) Mo{ ly eob_’

- Pi - /
1) Co‘\ocota\ Me&\') ‘l}“ — I (AG"'roﬁ, b : By

! J
fa P Pc
\ %“‘hf <——)e—)ﬂ _l_( ]’Q'u; O-RI_: Pi Ugy,—uS .b',
10 ‘ OS¢ SOin v i v

‘ ((AcélcrO& + 'FDCUCQR); =

—

'ut?o T quﬁ PtJ . OK

<~uc Per + P U )
Gf & = oL =0m )



[} 0."
D) shaggened meck <G W g oup] g o
_ -—l—¢-+—v—¥—-—*—— v ¥ ¢ I
v i fim ‘
R )
of —
BUT oy [ &PaR t PRWBY = —uPi r RUs T op=0)- o

¢ )= ~ukrt4nbk Ok

@2 collocated mesh  shggened mech

nu\fﬁooi °,ot4
= not oo d,




¥ The rejuirement thook 0~q4j ‘OJ\wj tevms remain cohew Hee
S Uw on»oJLQ C—d"\*VD‘Q Vo\uwx.bo R[N +AIC-e~| Yo ﬂo‘l‘ eRQ:qu

Subiclred o othon two Terms Ceonv. & LEE )
egreaaihj difleadt G arbitrary tnd anctruchnd Medno.
@ pressme RV (A/-f gbg) - VQF = r . Fo?SToﬂ e .
(Wnconp 1401«)) ¢
-9p V- (9p)

/ \WT ,\ﬂ Font
\ rodion
l\um)co& o"mol\'ns D- \

0L & doold be cosistent € pass coservat® is b ool A



O, Tncowp lonod Wy body fre b;
",'E\LOY\“Q Yewmou "‘*j VOl :mi'eqrc,\Q S e yiScous ‘erm

Rt
VL g‘/u % ujdw <OJ ~ 61159170\',77‘4 _,«ib-ﬂwwo».o

@ Ry : (A —? |
z,e((,"i)"—) P = o-t n' Hae sl-mr
‘%\ Zf *W/*QCPN\\C N5 Ce\fu\n W""/\OA A0
ch)
Cq=fuo = ev s L L0 fy" "")+ﬁw “)]

gu‘ w(f ) ‘ UCH u‘\
f ASZ % 2.("‘ - z(“c):]

-,,C(Ac



T

S O e e N I
M N
s vty s {4,500
: L W -l M
oo oo @ T ne e
5 . A Z()H X
e A T T

RIS
> EE od TE W f\ojr“%‘ww cmseavot\AL

—~ Hre J;TE(‘GJW/V\ (or fm“eﬁﬁ\*‘fﬁ) method cam l-es‘l'ng
Hre emery CANSEAVOATD pro Pe/\t\] ‘




> .
T pwy FHe = - -a%*a)—(/**:‘—:zj) " imconp Al

nonlinar Yerw

arnveton V(44 )
He = ﬁj(fu:uj) N A:\I‘U‘D@V\CQ ’fbvm — M)"‘§€/»Vm‘|-\vc 'Fm.fm
Ho = w% [fbt;') : o\mvec“"‘ve "fwrm - NM- sV TR 7€VM
\ ) j_

\ 2 4 y.vhs- -
H; 3% (ij(WtuJ3+ )55(()“*79 : ckew ’QYW\MQWTC form



l -
é‘]k s{" €pn1=1 Sl T =D

These 'Fow- H,',IS are MA.J_LQ_M-\-,‘co;Uj ‘;Aen'l'?‘cmg
s = «\umaA:.canQ\j Aot

rotgtrpaald fore

> A p) AUy
= ’K('i?'l'ze‘;‘)"fj) + g{)(f‘m ) ‘@

” )

fﬁ)w:'&““k =0 - ﬂtv\h‘“@ﬁ‘r Term

- hos no effect
Xt Sym '

However @ Non-cgnsevuchVe foim -F“— mtm



e I
h, — (= __;_ (Acn:) — Q- —J-a - —1 ] ,
] 52 Y- ) X \
)2 ) ) I
A,

|
L]
a\?ac:m3 error & “”VMMf”j"m errim,

{fv-a\v'c\qev\\:o % }'\o\.«\ C(Ol?—7/ JCF_) ’Hﬂf‘l—l-.'mes Q.uj.
durbulent chamed €lar

P

4

[ alrase d dealrased

Nonlimeny terns Gedrel| ED2Z | Fade 6 | Seckred| Fp2 | Ridef |
r_b+a+m ‘L { ® & ] ° [ [
Foonp- | T | 13 ;L_t‘@. ’r_j

@ ‘L e | - » - ° e J

o, stkle 5 T, umshable 5 T, uﬁﬂjjﬂf\fmmc ouoacsqqﬁ 5 :!‘




4
H
ow
[
Minar,
i3e
¢

¥
k.
(N\eh\C W
M
{€r
Vet
™
p—>
"‘U\r‘ow‘e.
N2
) Q
eod'c\-ﬂ/\
‘JVeA,TCh
AL

C
p’.l
(o]
n e ﬁM
V\es\’\— "
mt
")
con
JEN
s
Taa®a

]
A-(;'o a,.ﬁ M+M
-m\"\ L

CD "
2 "y
T vk bt
- c[«?ma/l
%‘3
an U

D
S



‘ C ot 2 J\) OerA S7’S"€M

® Collocated (non-stagiond) mech oX
| T ST (€
+ '
%S S | FVM
| £ fu — ) [ YT T¢ on
- SRE
FDM F\/Lr/)l | ) .
e ok
|
oW Al 2 e MW Un=Ts _ o |
D\g'



.,QX‘cchge, ’\rﬂ’VS‘ (’V\‘)ﬁ 7);,5-,> _J

o eq 3 2 - Rche _ Fiap R
1. 2L &% 20; Joone PC‘S-

- Pl adcod]‘acrn”r ‘fk?a(j do not €alle eo\c‘/\ osHren
— a\ecauﬂ‘m_c_) bet. P oA US

r
P 2l 2l-21212] 2 | C\'\eo ev “bdaw'o{ fnuew
| | |
v P AN 4
2|4 7 N\
v k- J), favoe fi |mcow10 € o
s fo He ot\‘f‘f“c.ul-\-se_g w/ ‘FY-eSS —WQ-Q a‘-ecour'

o3 occurremce of ‘cpurtoul preffuve o.(‘ul\d-hm(



¥ (8 5"7 Fme ¢ [

qulooo A we[ “'\ (_(‘HS-) u ﬂon-un?-form W\&SL\

wm PTCAQ c«.(c.uﬂﬂkm ‘% 'HM’O(—QT’% .
NJ‘(C:OULS ‘lmcde(;, v of Gu/\xo( U/ 6’6‘6 W{a\&. f‘Aff: .{5.

H(-'2-'2~=—() :

3%7‘0



N I ue"uw' Vo -V -1
— 4 —— —
W—*Pc _‘QL S OX DJ
- \ l5 | - u;-hj - E:l + l\r(,‘)-h "'V?,l — 5
— ox o:j
Cno }M'\'or(’O‘od‘l‘U"‘ 1S re °6w“re4 )
C Comparcy )
Xt € %E‘ = Te-P _ Py~ Py wim,
' 2 °X DY Mo |m'\'€/FOl S
P : vt G
e 2 R G L 5 ) B
= \ ™ "7 oY



= shoy couphmsy between U7z p.
— no Sl i~ § L uc
Owindy o Hee fYDY&*:,) dncﬁryual mca\'\ Lo alom)/vmn'Hj USQ‘(.
Howteper, A co«»‘\m qeomatry, one has ty trons o N-Sey
S j%QmQ;z;-eJ c.oor)ts,p w/ M{%M Varsiables §Z
cosbrauntant gelaaty ko smsg T4 <0,

— 0% 0N 5 “./Z

L - l I I -
///// ¢ /lb \F/;Z

- \jae.v-j COW*[’L'?C«"=4 e?‘)ec:ca“& ™ Q‘D.



Che?, Mot L Kon (1943, TFM) — 2D 1!-5¢ﬁ

— Ioac\c +v Co l\oaﬁ'ec\ W\esl,\
coilh fnproved P~ couplingy algoritun sima (4305
Rhve & Chowr , AIBAT 2L (520 CQ33D—) #503

c.o“ocﬂ*fo.d "\'25\"/ Lv\oheﬂ"‘mm ‘m-\-ev-(:é\»?{‘l‘b“ V"\em"i

\

D_lv’

n

v

U

2
YV)
o Qg -5y Vigw ~V6]

7 'T — ~ -D
Ox olj

>\ _
-5-1(— = 0

]




ehie . chow | momentuun~ ‘m+u‘>oQa+hM o o
collo cakmd megl

n ?_‘."_4_&-— o = U‘H" _U';

- se =W
o Vl,l_ ‘L J-F'V:“)H \v):D
D,', ;LJ. eu:r OX o_‘;g
s |
V)

2- i €7 %(uu):@) Ue {\u_,jyl,

Com*'«l\ll?k\‘ e, s A Sati r'é‘d %—-ﬂ u & 'U‘)L\Jt U&\/



W\qﬂ — um?\‘rucMA Mesl«, + F\/M
} collocate A <’
L\/\/ pes|n

Kiws % Chot ( 2000, TCf)

Or ]V\\V\MS'C" bawiav M-H/'Uo( ‘e (a(f-ﬁg}o\n COD'I.!~
Pes\clm ( ‘.rc,ﬁ ’qu> *2ro01¥

@(}D ,F""‘» G b ol CJCcP  2001) ¥ nsb




Caledlebromm d) s pressure

'Inc.ov“-" tlowr
F . Pregsure - QO MQMMO\{A\C&O %Mﬁ"l‘l‘kﬂ "O%S(Are W

conty flw‘b}

(D Ppressure e‘])
2 cquey + 3 (U =~ 35 Fam (5

2., v~ [22
(7 ) = S;(EE( = Ton ox—(f’“‘“'j porsson g
> N

U
(5% 44
v ﬂrm\.

use c_ov\s‘deni' d?scre‘b%a'(:rm w\n:"fa-o/)
otheanise  cmhia w‘.-(,«j s not atisted



® S'“'“(’\f "”‘{’l“”Jc fe advance Schava g
w.) = Ui b ) "P' ar\—- !
ar&(e 17(’6 ST % e qnz_{,: :fn

cc: (%) ~(f“‘)

u _r_-(’lk S
(9‘33 5 —,3)\@

((gsoure 2. o) 1 i

b a
obtim U — jlP%) F 0

L 9 oy - I 3%
=20) 5 R (e "ﬂ-ff*“) =t 53';-[_ 75 O ﬁt‘ % ]
We re‘Zu: Ve i (-eu‘)nn = 0 °

- ) _ _g;ﬁ_ (e u-) = obtaim f




— oblaim (A /\ of " olshlaed,

w@
— &t X vem:]sva-Q

%, > (ow) =
ce — gcot) ot 7oool [« hwe-accunate ;ol

9 S‘.w«v\c sAAf\AQ't Fime O\JVAV\(Q Me.‘f‘{/~00( f
It (gu@dfw - }: @’@ JQ ‘ wﬂq §‘f—nﬂ
ox , ‘j o .
o TS ) |
(ASSume oAt > 0('.') \@

We ‘fe'z‘*«\fe 01‘(-@(&3 — 0O

crxc(*) :

T

0x; 3% 51.’.3'15 ltl\own



Tkus onl lNJ\Q ) §<>\u~e @ &@ gnMu“:MIEOusl(g

— +em¥w~e procedure
CveniP we know p M B ntaims nonl} maar term
—~ 'H-cr'orkv-Q fmceolwze

[im@av: ok u:\ﬂ a—t% - - -
e
11 I\H

n, N

e ) ‘&:H
ucb +u‘,4>‘u,) +u)<.\.u 1~ L

fau = ot lj—;; (@wu) "5 (Qq sl ) -5 3 (eu oU
l\ﬂ
( - f14o%) -;L - axr T aa:tT 1—T_‘r°f;)"_—l —




Airecr ¢
ol Jb@ Tg s&l &o‘)ens‘uuq

Use ADT 4o y
‘fm' eg. Imto A Sermgo c@ (D
PmueMs

C +he \Wbceo‘urc TS (withoet ¥ °f/ )
X )

&

So‘\be o\A =
pou? ot[ c{’um (ewu) ay(eu
;



Sry > Fgop _ L a(ew S
’t)arz()ggi;b;—ot'a*_xf).%lw%ez%
L Qle.‘\‘ar

35 A '
= \(’stz- ({’%;P" & ’airc - ;{_(@&a“ =0
with I‘«»qll«\c,\"(: ﬂn-v“'-ool) »Q&V'}e ot con e W”{ §4aue!
‘ow\‘ still 0(0'E> :

direct mathoo)
— Uy
oK u.; v
N
ﬁ)-\-’" ) f)onlf/nealf Ui - f\QO.VQ-j ,
bt 2 ; »Qog;.ble |
?ur’
\ > L pl -




Tw \4CA—!;, pressure —correchion patred
To cle+ §'fewlj ~state flow, use impli st melrod - Qﬂr‘)x ot

M{'N\ e}b c— ‘time % 5‘)uc.g o{. Cc/eh?.-ala'i?\’ls [

- APV\ -PEAX%;_ Quc %?H)r& %n—o i XE 2

r(“ ) / a[[ terms —l-rec.i'{a{ Q/xr‘,‘c_.‘tl
s well 2 ”°"{9 fornee term

(terodt e or sthor Maanize ] texw
folw—\/ ( v\ef,(ec.l— Qu. L how m)






Ly WX
Adus -3 b‘ ""
) AL
— A WW\ 2 A )
A - aof 15550,

~ n¥X
-~ us’" — . _,.L J "
‘f “c\o f,b& ')]o
’é £ 3;‘:' ~mP _ X(A{M
'o"‘:(')—) It; (.)S'fait?) Ve b;;-%)r Lj “C?uur.\__g .-d—i ~

—> OL>+01 " ?
— u‘,éo?’& W k@er “chﬁoj‘ﬂ-’“”
Ca(LeA Pre,;gwe -—carrec[-mn M’Q'H/Loa(



or froc)ec\-ﬁ‘m" mettool
STHMPLE (icmi-;_ﬂ\;c:t wneflrod {r pressw -,)_(_?'“lﬂ‘vl }fb)

U = WMH"CI e M—"’F/
‘_ \ " i M _ _(.'}:EM ;u:m
mres A[’Wf 4 J.A)lu“;. B dia‘,o 7 - °
M }M‘f
—| Prt R MUy T ”szi)r — obtuim W
u_ q ‘( 6’ J
Apltep + T, = - 7 ) qri—ﬁ%o
N TR 1 -3 [ J &’
- u —
f Lﬁr( ’"ﬁl/z}'} Arj’t( )f —®




(Frdm caf\‘)‘\lﬂb\:'{OI &'ﬂ - &6“:?.1-?32{ - D)
IL; < A

_g(,,) - E_kj ﬂ") - .61?: +‘?ﬁc/ + pressure
¢ TN ok f A ( S L. r —covrechipa e%\

khowh  pnknown — neq’ecﬂ'

— obiav~ \ol C"[o\](/\sﬁ'(:‘cd'm
(A"" _d d‘\d / = cause§ .(‘low o
' M mr ! _
Updete 1) = W= e+l U:d” mr&"““’}':\“_j
/ (Ac=0(u§"1("°l)u(,
(0<d<))




<tMPLEC
Do not neqlect 2 (f )

%
> aLﬂ’YOX' vwoJG, as Z AU /
3 V» = Up A

flom, 51 =~ 5
p Arg Aﬂ» yy, EAQ
— (4, ./ / ‘( A
(= & -5l AT
i P e
= JQ(A(,JrEMgC) - Lg T /
i rﬁ\ 31g, ]0 - °‘0¥dy\f'
-F




P So C Fre;'guye ‘,m»f\;c;,-(, with fr(;-l- OFe/\g\H‘L>
Neqlecf B—I;(QC,-) as tm C—;MFLG

0u-0\ 6‘0'\'27\.?«4\ "

[
N Ue OGS Tm g‘DMFL@,

b i S WS T S@oo-’\ﬂ{ Cinl‘e.C'I'DM S'MO'/\ a

STMPLER
SzMPLE X

-X

V\‘)A"h MZ — L\C

&F ~

EAREON

1—1\;1;2_ metrod ¢ are ‘Fadr,Qj ethcent
SbIVl\Mﬁ S"'fc.p‘j f']‘,‘_@‘ f\/D‘O\ew\g /”

/4 M



STMPLT Im Asteredt Q/("sts'nlv\.

2 e = 9 1 2.
AR L rLTw

C/ITV% u:’- amd F\L [c* "l'oro*hf“) ?MD(DQ(

K
a (AU' LH _L 4 ’VULH

—Z;;)- ¢ ] bu‘ 3
L ALCh zZnken
— 2 (e )= 3, J— v U
T : (e
k o ..L Zy\kn - L*- § N Y
-a(u:,;’;) V) Y -‘;%C = sl (G
/ (dy H /
P, W = (" rug
C iR (H_



H Y 2 Iplth
((A -
2 )= -2
@ne'ﬂed’ i STHPLE Terathe
—)
(ZQ‘V ) b\ 31 old'\"“""
5 . / \ct)
Fat) /.,—L‘ olbfeser 7 —F
’ T
( _ 1k a_t |
— b T _FCV)DKC 3 k} AKH
o by = F(M&.)* Rl
Eﬁ - i_('k 4 & = 0 b“t
\ £y k¢ )

oy

Pc\’,'a n {40\ f"caik) ﬂow




other meHrodg
Fadmmal Sep veaods foe i comnp ressilole Lo

Koger Tewom ~
ARer Te 1( Prjed T wetlod  @(ot)

Cb\or'.‘m

Kim o~d Horn ((‘W?/ —TCF> @(oé)’) 7{ QT(TE,{ W-’Z W/
M #3200 ~f ~ OF

§ a(::( =0 Conle-N3elom melte f Cal) ~ O
e, 2 : e

+ ((A; =) = —-—t 1 2.2 < \‘c‘{
vt mﬂi (ﬁ) o +R€,‘75’ b‘»:.’ ('ot-»bo) "
ond-ondon Adams —-BO\S‘/\&\_‘RA ‘Mg}\,\oc‘ (M) — @(cé)l %"\76.

du = — Mmi' un —_ J " — o
(R -f —5c = 2 (3{ @) N AB)‘) 6t ~ &Y g-?ﬂ“\-;*‘r(f\dn't
ch

L) v :



b€

Mm

“c“))“‘( <

JE A&

\2071( '\)



® froctrmald chep matliod Clom & Moim, v, TP )

F‘}Lmvec‘ﬂ“) ¢ 5 fusom) /Qj)é_\gl

C’E_ +-— [Say-(”t“ )~ o (u‘m —@
" 1] Mmoo 2
= ’3(%- bx,_ )T RV (“5 +o ) _‘-(9(0&)
M - ~__ CN
3w

Jecaw{»\c e Ve(v(»'uj Lpan He presswie

> ‘Hdl

[3&(%(&)— e by )j z@ev (Q ""‘k) \@




U, Wwtomediake ye ‘od&}

We 2, _ 1 2
@ Sewrd-sden aﬁmx a’(} = *5‘*]“‘“5 = Vg

HOW-QNA. ‘ah :f O

Dx' .
~ ugn-/"t\c - _ﬂm —(® {—’ : fS-euo‘o-r’Ve.CfU/Ll
o-ﬁ-_ - 3‘5(_ ,“_'
L foree u?ﬂ +o Qa‘bf‘ej e C'f/"\+n\~‘-t:9 b}(& ~» —®

aab ) Sl
v/ 1> = Dt a%L —.®
ColudTivn @Y\')c.eJWUL -
1) O\o\"a\m ‘A\. 'GV\\‘“\ @ Usm«b u" b h

) obtara + 1 © usms W




™~
c-() Obh~
¥4 (Aé\ﬂ
ftm ®
S\
\M\D /(:c o~
b

o
A w ﬁ\pouﬂ' fnﬂ )

®: G
. N+

|




® o mp““ 1 +p")

S ?M: "F + 2 '\n_ggvzc}"ﬂ _@
W

Vvo\ar\'c p"" € 1 rn . ﬁ’ﬁdﬂmﬂ_d_ef

rattof !
How 1o Qol\ﬁ-&/g@
[ 2(A . N g
u? i [g %(uﬂj”“ﬂ = 3.V (g g ) 400
APy g@w_ anscxe+1-2m matbod Sudh as Q>
A M "’l (L — - (Ad‘ll\
St [0 R - sal g ) @)



. +&(ot)
Ra
- S Ay 5_1 = i -Si
(A)( ZPCF'L A'(,)— %DH ) A-z 2‘2(’0}1’) —‘-@(Ot

- (| ~otAy - "&AD -6t A (g~ )} Ry + 20t (AxtAy tAy) U

cw) F E R\\\\\\J Sparse wati )<

G eqeng.wz Tyt

S) MWYDX?M 0\\'? {Ac“‘ﬂ\’z‘:a&?‘m :



Nz (1-otAy) (1motAy) (ot Ay) (b -wy - 5 A (€
- ¢ ") 0
: - ok AXAZ.“"")

~ ([-othy) \—&E/«‘:])(l—-ﬁt/\%)ku ) AAe C 39(5(:)

', nesled|
g (‘—D{A"X‘_"EA@(""%AZ) (i ) = R+ 2ot (A, kA +Anz)ﬁui

= ¥4¢
- (-0t AX)%L = QQ + 20t CA):‘I'A-‘j ‘(‘A‘z-)lkV
M?. —" \ ‘v oo (\)
co N f C C(I)\\\OJ ‘{'Y’(A‘Tsjb(\aﬂ N\OA‘VHX‘ 69( )\d\r)

y 0
obtam %3 . No .+e'v2§3;& |




(l—éﬁ%)((-fb’t&)c/&t;, —LL;\) =
- C‘—O'EA':Q \J“’Z — éL'\‘o@m (aJ
cPxr — “' OLO\CJD\oD Ma«l»,\y

C (—-ot/lz',)/\rc "U\( ) = ‘3{ = olbgraim r‘:\b ]
CD.L"» H\AA&-S)W%Q MO:l‘NX
= AHEPV\OCh’V\O-\ o\\V‘C’C"ﬁ\nag\ "Afkkc:t ne ‘\'L\OIA

CADT_)
SoVel o ot JLC?Q agho\ MeMove}




Nuwme \rTc.a.Q sta b L‘\‘(ﬂ

We USed a sem -1

- Aex

cPL= (% *

<

-—

% st

— &uw(ﬁhwa“g skable
I “3‘ "‘":)b-t <()ta A

‘/(‘—' a\, o

arcwnacy 4 stabi
st wmaetod -L}
+ o PR MU

cFL /\MML?/V'.

82 + cnJ

eI

\) ‘E\?ac\\ by

O X, MmUMm \/«

I(»d

)

Dq’( ((V\ ‘JY‘QCQTC& Iv\-°~



)J:(/OV‘]ES

C [ CFl = Mx _
F\': Z—FL:de | 0‘ ' c‘q—ha)‘
Ao
. +erms !

(}—d]o‘E
g "t A-f'new = °(5tou+

New
oy i)
Yrum (@) & requres Constart
Speciruwm ,‘\
\) freq.



x AR TCN N — M+ A
?ro‘o\ems ! (D not se\-f-s’rw*bmj bemuse % U,

N .
Y Y sf:
£=0 Lt 2:9‘(',--~ o\e\'e_rmm ot .\ ct ~ot .
\ N
AG2 fe‘Bw‘sreg cemg-\-. ot C A, N A )
(€Y Contaims SFu.v-TOu,S roo‘\' (U?—' u? u?ﬂ )
Y/ N~

A
o oS st =0 uc"kqs+womo‘\'s_

® store \L(E-' oS well as h?.

=) than -&w\\cj '}M‘L}c:’c wathod Umatod
or better .Sew‘\——‘mf\xc,ﬁ wefbed such a8 wé}g\,ﬁu



Eme\e © RE3 OV — B(ot’) e L

4
@-(Oé) 0C&> C/ =0 €21 L £33

-
U vt ’

= C;(\f-"‘(;\:) Lt (l_A_k-‘) .|_ e Lo (Qk_u ) L . htfusarm
N cyedid
- hN M) - 4w fcu“:) - (R 2pkT
k Aet € ﬂz_g -
G SR A 2 E2123

ot oL,
1 L RE ® besy i)
L (K\»_T"{r__)vf-k :0('/—3?:': (ul k) cm-’)
- (‘*c Cke=3)= L;
%= = b W>¥s  4=o

a(a::(lyﬁ‘/(g' Y‘w,:Y/,z L. ~1 (1o
o= 5= Vg, ¥a=dle 83>/

oTC




CF(_ = N ot
nax =T e w " RE3+cN

/ dentbaeed fo shve 1 AL > <
| AB2+Cn)

ho SP\Mr‘.eu S rcg\'

Sﬁ"f Sﬁrbv
\C.‘v\aw:)g o< }Uw'%m> cgm»r(,jz\;{-nm Lased m CFLVM)C.
bud Hvee S\»\D MAYC‘I\}MT re/\ "“\W\'\Q s-‘—_‘,r)'



ol 11
: : ole M~-léLVU + evrov teawms

C [} — —- —

>
€ fomdla susjested 1@ ks (Q7)

o Hr | we neel \.cs%nuc
C«.)\\-«,CL- vv\at] loq LtPerne s fypan oor 601

[C&\M(‘@l‘g\’) -y C + at-gE-_ @ Lowjmv.esl
20

"
9
—fwc mc- ko_ e ()Vecg (\V‘ai, fuclh ao ,g\[;: ay Sk
U‘c RS . ‘HMMA L\c = (l'\ ‘ @ LOWAA&V?.eg. DX

")
3‘7- C — ;em\- tmrlnc,.{ Ma,{"‘/\—oo‘ 7 st <@)-LOLQ

Stable
P, ‘Mcﬁ,- r M’{’ "‘EH"



2 'GJ‘(, t‘wfl}tc:& meHod - Hiepo v

o (i ;
chey g Moim Q9% TCf) [ o ({5“ aﬂ%:eu“%% m OL

VMS
¥ §61 .
i " > N aY n n )Fm 1 T, ATl )
e~ '("'l‘ —(uC U T U M’) = T ‘f'meV (u‘, + U,
can e or ~L(E-+L
ECM fweav:yed ¢ O
° A n /\ Y]
P AN L) _L 2 A n
> ‘ Us ="__f 4 . ’ ’

) ’—7 need Thevaline metod such as Newtom



*
Ne ke =3F o e s‘lqo Lhwet

] o a
@ Ulrr\f\: _al._t 3;(:;{ $el-f ,S'"p\l"l‘\ D (No Uz )

\ © u‘(\ﬂ_dg _ ._Et—w need terntiTs 0* etref‘/‘j SANYS f"@f_
—ot (!

. FSM VS, YZMPL% ‘Fp. WV\S“'PAA,:, -(:lw

'—9%& s"coﬂl‘j Qe
EcM — Solve Poisson ey ence -3 Hmdo pen Hims r-Iﬂ'e
? [ Solu< m¥m c%
StMPLE —  Colue mtw\ es ¢

ol % LY T‘l'ema}?mjxa pe~ e S'Le,r,

D155 o e]



§i-rer: Funcrrm —\/07,1‘?&-(5 medHie o (’Lf‘
continusy TS Tolev\\-TcoJ\j 9\-{—;;{:;:))

Guhm a“w“cJLr

ne fressure

T, T T Ty
b2 w2 >
X =
,3(2& k ‘jm{h_—w)*@
Aza;‘f“-> __(T_&_) RIS
lax(a yo- - ) S| (et fu_‘_‘J'ev% :/sz] ®

—  (u P63
) 9,5 —a(t[f‘w)&ze‘bg




Given Tnitead W — o —*C‘)V\)—-s u;

prolo\em; bowo(avy cendi o /Dtn > ok He wall

”~

LW . =

'lP' o Co“oCo:I.?.J
y;t‘L Vlw o
/f{j % o

MCS\'\

2 NWlw

f

l

—

_ (4‘——({,

. w
. ’ [
HEE
amuy /744 =
77V, /s

2-0 problems
,\r\w 0", {‘oo\c(t\ s (egs f:»ru(ar Y\owol{q‘ig.

)

7//

+0(2)

-jq

[ phagsened mech
U

"

Yl

on2—S, o&e o&' H:WQ&

—{_w? S\\mju'«k Oi_fkﬂr‘) CWS



AV—B—E.‘C?@Q covrv‘ecc:u Ls'f-v W\QJH\OOA C‘r\o\m‘m (("lé-z, ch)
[:'asc\C(jTowa 0\2.=%%‘ _ XRT La rﬁlf‘&d' j"\S
K9

/
P=§RT = p% = pp — €= ¢F

—%g'('—s—_(fhc —0 = —!F'%E'" %f(eu(f): O
[
T"Z INCOW\'f.'le _gg;t(euo.':o —_ "FI?'%E -\--;%(_(eu{q
+ N-5 e,

@ : Q’w\mme‘l'or fe FYDVTM N f’w?ovﬁ
large & — more like Mncompressible.



oxpbieit walhod — No. because ) veshickon im of
Use ?nuf\zc:-e w~tHosd /t% [0‘,\9’( ot .
AcCM — Good /6\»\ steads) Hown
o reng e akﬁ-‘vwds on .
-Cf\! o U@*\j«Qf’\rgel AcM ~ STH pLe kﬂﬂlc e*D-Q'
Ca36, AIAAT)

(Mwa ) 5:30f"" —lorm _ Lectnre on FSM Codu
# 301 — st floor vy Joerim Kim. )

CM\'{)V+0{ Room



Soludton medtrods G the NS e‘Br
Iw\alu.,-& schame U} e Preﬁwe Corve thy, M Q 51‘&336/714

. 1 c‘t’/‘ d CFVM)_
S L T S I E‘
—_ -C L “C l | js I R
=\ il £ W
c.e“ CQJ*"\ cell 'FQQ C_eu f:acq,

Corduct volure im+@‘frahw
TYQG+Meﬂ-\ d)) YV'QSSU/\Q- '&1 CGUOCDRJ \/QI/';OHQS



Gl ’(reo;lrov\er\l— of PV‘eCCu.VQ ‘{;n (.ouocos't'eo‘( UO\VI\O‘MM

a5

‘3WAFCV\\'
al \roz@ywce of@m"ﬂ

AL le wiuj)=

Fn el
boncbwond

He = - J‘x (f“t“) JF
J

j gL\ AL be C.J\'\sz“'w{ ‘ﬁ/\_
wa,\.prO c,uvue/\vm«?) Sc.['\eM.L

%)

Gwod differnce ilm. 7rw("®w{' or&“ﬁx

cr y JIW(L (r



N N ')

( __‘ ; ; 1 "‘5 3"

IJ. O‘R(TﬁfCl‘g*—J{ W]—‘-A\‘j/fg?—r\gl&]
W | e " on

1- :j’[H*r'H*'WJJrZgi";.r'Hv?s]"Q?
| L ) W N 1) \ nNon A n P
—~ 3 8- 8-0) <& 4 - (7E)- ]

Same ‘&nw\ LY +Le. o o‘o“‘a\"‘me,‘ s\ A S*Aﬁsmﬂth\
w centrod ditterance. r
OPPX
Tn NS Q_Ob. ~%\§‘ ~ 'ﬁnww\ot ob@&/w\u -ﬁk@(o\) ovdl.

=) 1St oAen afpro X Ho 4 pressune rad, NecA L@k/




—

Now, D2 vﬁn_ V. & O’TAA rr/ml‘ng

X :
‘g(at;lc R 7 ox %F’?" (YA #H J@
-2 -
M[TEE 3;‘[)»] T = w%,v dUg] o

= [ e Hha) % aog g ~Hy =%
I . R BN U
~ s (1) - ) * 2 0y G- ) - P
TL)Q e% m\/olw?—c V\Oo‘eS w‘/\ c[/\ ave 20X C&lo(d) a\fm,-t.

—> Ma(j creaie A C[\&L.e‘rboowwl fvesc ol»S"J‘fs wL%

1

"
-2




STMpPLE ‘[01 x collocated ﬂh\A,

Pa Pe )
ifk‘b‘,‘r—g‘u_x‘a _t)(u*e b

s%%EQ V\l\v,

Va
3

X
(«.’lr‘f

M2y
e W}‘/D

+ “e

!

o use Wb W m}aﬂ'ﬁ\(.w

So, Imrtm eg TS ?M:(oxiw*«
Haod Covhg{'v\ e CCJWHV‘"‘:‘("O,

— MS'c Ho= C{I\AC—Q'{)\—, Cal\eal \\Momev\-‘-um ?A+€Af\°0|&'}77‘ﬂ WUL‘H*OA.')

£l s eem oAQAM.Qov).e,l

by



Ee & Chow CAWA T 28, 12 (§73)) fin steady fnns
Thany et el (Tep, 1% 13 (1990) Tt vsteads) €y

o ohrudad C.urv\\hmeomj"?ol_:
G~ & chet (Tep, b &1 (o)) $u umsteady flmg

&m on wasthructuned O[V?"(S.
N7




N-¢ <y, CCN)

G - | 3 (™ "\ _ D AR M n R
_ +28§ku¢ “ 4“"»“)) = 3%— + 20, 7 (up +u ) +0(E)
M .
= uf.',“oj" U U - u{‘v«)" 00t ¢ [fmearizdrom
w A wil 2, 1 ) 2
Pl 1D el L T L E "
- cO't A-Z.a(j(uc uj+(43 ub) e Z@Q (\"H'.((“) T-Q( ),

AW\D FSM CC‘AOU« Mot~ \O,Ciq:) n

A N e 3 AT
- L 2 () :\ e -~ ——f U/ ((A"\""")
[ emte 43 Rl W) > To T T T

A\ ’
ugwe . A" iafeqrate HOs ¢ sven Eack ol ad]

—-—

| ot ole &Wlto e P tnc haore m.,

—




|- 7= o"c?%% i = Uy —Ue L
[\ " XE
—> E{"\-_C..A +%-—%’@J\&°+M?n,Fa\ n J
ot i ) j -\-Zul.@ AQ
- EL d +§ (r&\ v=0p )dd

\_S .QF“" GH‘NNJ lo |m‘\'ev-‘> c:l-ﬂ/vy
W OQ = %@l\ osgem'\'ceﬂ-.@ﬂy\ ueo(;(—,cg ub

B\s&




NH
v-O =0
|
V S
L
4 B )
U

Mt rm“afildﬂ“ pattod

o C—ouccchA [V\E’CL ,



Mste on ()Iresswe ad Mcaw‘o re s¢: b\
To FYDV‘C 'H\Q)r PVeCS TS Q& Mﬂ\.“"/\ g‘uanh’fﬂ ‘Fm_ Wcaw,-,m,\:ﬂ} .

T p* st w74 o
Want Yo create ¥ St, VUV =0 &%N'U‘*

Cet | = ;g[?_cr) V) AR T oy
Wi i Fheng R
-v.?_l‘ =0 _/) lfv\j '
( C aL[Qu\us ')% Vow.\ob\ﬂ*ﬁ>

g:_ig&(v YASU ~ g () v Py 4 —#)
Lo~°)vow~'-'5_Q MV\H-"' e,




S.uﬂ?o&c QU"' s \M;:.;_g (v-‘-'v*)z—o{jz g\v.v_‘_:O

—

Lt v=V £V 2@

Sﬁ = R- RMRM
(v [ dn - o vy
- Jv

-f

= (dveny-[Vio -Ver+ e Jdn + ( Acd Jvan.n dg

JL < \l/

Then, i arsitravy oY, weneed JR=p ok L geim b

'-‘) 7/}([_)-'2*(&)4- VALY = ) A V\°\+U\V‘a9 (AIOj
v'z ) oy |97 CL\oM-Cl}/\j X .



= VZXU.I\= V‘fllfgr) D6 CSom ez &1 X
- Logﬁrou'\je Mu\leTeAr 9(0\‘15 +ko,m-0.z /?, P ovJ
e -Fw.a\-mvxéb P 7s o allow c_owhm,:-e? © Le .fat‘sxb.e,&_




i. mLI -—

V=0

%’%Ia* O

® wall
v
‘4" ' o O Sl: A :O
V- d Y=
I: C’(.%)/w,l,( ‘C/l.?) () (2.2)
1"4 \L CO"",‘:’IM;
1w U |_ a‘;[ =
L -0 Y e v
N w 75,“’: ©
"'Wo \7 ¢S %rb ‘V\ —{ (
b ( O'\-e Cavw\o"' S'a"&AS‘e b(f\’c\ b 0 \' V”J ~°
j C-S SvM“l"'aMPouS[(}

oW
’»?LFO - Vlw’fo



P, s fe‘gwtreo( 2s b.e
VP w .
7 /V/ ~ Fp - _af

co[[oca)ﬁ. L’ - ©

4 mesla
| ¥ ;-“‘gf Py b

@ o, ’EL; /‘"V"'lur /““al 0

—

- Vit 3 = _%
G - "-E T T . \
— /f'/r‘"“l 7L/ b)& 717\\ pl,p’ & fro IS not- rengeaf_
S = .. .2
d‘ac\ctwj WCCL.Q st 3{;. - 8Y jooa’ ,I



!

!

i —

C ol‘ocd"ea'
wmes

e
.
X

2



Sywmefv\},

l

e/xi
VVT S M ]
— @&}@)
INAY
—= X

y —

Uso
v=o
Syimehvy /’(2& “o ('
7'0 B ' f)'hmef*rv L\C.
M _ —
T stk
STec s
2 _— o steadsy Hlonn wnt
—_—— = O Neu Mmann b‘ C . accwaT<
oK e.hOUwJL\
Law_, 20 _o :

_a — =
WL, Y \9\

Contind % =0 — Useamst@ont



W\
>
9
S
’{S}
“le
\
QO
¢l
‘l
(®
T
©
S
3
2
S
—
'l'\

7 @
) = UZo @ ex
(A:(\J.: O .
Naccurate
: f‘)'reaM';\/\lA ) \”/ N
A U
— = w0 @ ont

77 77

'Fn uMs‘l'eaJ.b Ao ?

Mg Uy
- @53@’%3 RAGR0 ¢ weshve ok b
- L—% oo fn steaks fhn )




NN




— —

p—

/ q~)
=7 7 7 7 7 . s i

20 beu~da vy Qoo},e/

{QMR'\"*V‘ : 8[0\5‘?»45 S'o,,
{SM 8‘% k=lp @4 V:V&
2,4'\[£ (k_.g e°6 ) D —— “"1'&7'\9\»\‘2(\*' [ = ‘(:-\—u’
K /At ( M

_
W2 WAW

8 dwﬁk;\m("\i‘i
Upms  Vpms  oF mled / +keor7,

g—

u\’Tl*é*

lw-o



DNS ¢ LES Chiredt nu;«w\ZCaQ s wneladrgn , larje Qout/ S?Muldwv.)
VA
JL no Farbulenc voM

(AI,| '\I“!,’VV’ ((1‘3,‘E) ® )m\e“'
Lanck ot &, TTp C1398) #1355

'\’wlooww\c('\}”‘”"?

“fEn

—_— ¢ |




® Hfar-tiell



@ ‘Pe((‘\\oa\kc bc = no b,

A, de-——CP‘ ‘ii;)f'i—tll

pavg (k¢ ey) — steady 20 TAP
\[ (Amsf"cwlﬂ:)  ¢)

DNS g LES — lwsheody 3D




. EKA'W[’\CS
D Lid -dhven cavity Hor
U=l V=2 Ghra, Gl g, Shim CO82, TCP, W, 279 )

/

/ 22'#_!;’ :h-'(_[_([_';o
// ;u:'\l’:.b
99

’Crryr 7

@ Buo‘aancj —Ar\s\lev') CAV?E'Q 'HU‘D

odiobatre
F Horkmann, (Vevic) L 5c.('\~euelf-e/r
cold hof™ (199 A T. Mo, Mebo, im Fleeels.
1, 139)

—

S
&AX aEA‘\'Tc






