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TWO FOOTNOTES TO THE DELAWARE “POEM”:

1. “According to his own estimate, Gauss had to
manipulate more than one million numbers for
the geodetic survey [of the Kingdom of
Hannover (1818- 1832)] alone. He also had to
perform enormous calculations in order to
reduce his astronomical data.” (From W.K.
Buehler, GAUSS, A Biographical Study,
Springer 1981, p. 198.)

|

Phillip Ludwig von Seidel (1821-1896) was a
student of Jacobi and Bessel. In the study of the
luminosity of stars, he had to solve a system
with 72 unknowns. For people who like very
descriptive titles (and the verb at the end), how
about Ludwig’s 1874 paper to the Berlin Royal
Academy:

Ueber ein Verfahren die Gleichungen auf welchef
die Methode der kleinsten Quadrate fuehrt, |
sowie lineare Gleichungen ueberhaupt, durch
successive Annaeherung aufzuloesen.
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ELEGANCE, FUN and PRECISION:
On the mathematics of two of the founding fathers
of the Circus on the occasion of their 75" birthday.

Jim and Bruce, they got the juice,
They know how to cruise,
In waters Mathematical.

They are in their Element,
They do their Theorems cement,
With Proofs pure and economical.

Among ensnaring, snaky integrals,
And choppy, sharp differentials,
They navigate with ease.

Yes, it is all breezy, it is all so easy,
When THEY pull the barge,
Those two Mathematicians at large.

Yes, they can do whatever they please,
They can follow their whim,
They know how to swim, do Bruce and Jim.
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THE PLACE TO BE.

UMBC, the place to be,
For finite elementers, he or she,
Knowing what’s now,
Growing know-how,
- Glowing news of elements in MD.
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What Do You Mean I Only Have Two More Minutes?

by R. Falk, Fall 2006

Thirty-six talks at the Penn State Circus.
It's great we've achieved such reKnown.
But my talk was just getting started,
When I was told it was time to sit down.

All my best results left unsaid.
I was really quite perturbed.
Perhaps if we held the next circus in Antartica,
I would get all the time I deserve.

I ———————
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The Best Circus Talk Ever

by R. Falk, Fall 2007

The talks were flying by
At the Circus at Cornell.

Where one stopped and the next one s
Was almost impossible t0 tell.

tarted

In my mind, the talks have merged to one.

And I am sure you will agree
After hearing just the title.
It's the best in history-

nd fast solvers
g, mesh free, or DG
uation

L-infinity estimates a

For methods nonconformin

For the Darcy-Stokes-Monge-/’meere €4
With a corner singularity-

/ )
\(‘ /ZC.\’. ?{ /(" 7 /(’( (’ & (’




T TEMDELE S

Lo 2o ) br= Corteco )

Uiy L7 /é%c '/((i J&”/(/r( /
g+ Co'\a = ¢ Stere Unwe /

B : ) o
G‘(ﬂ AT B Cz/’b? %‘“’ % ﬁm ot 4/ s

Al C ¢ T Men U’ H \M 2 S 8/0\

o { ".\v‘\v] I
[ thatz Cort!

S LSU
ot LS U

v 1Ae  Unv.
(o8 wn H“ S

Je un K MU

Y/ o berceh B éf) \L "S‘/\

WL ) B
R | \r‘w'w’\l"v'r/ ‘4?.’ hl\/“. L)

)
i\' o o ,!\',‘i Viere i, ‘
. | GJ S‘{aTQ Mvr J.
:;-; e L: ) v /S
= ) > han \/\/[”‘JW Sute Uit
Sheng = Unt -
</ j : /{l/ Sl A (f ) [ Awor€_
SHANGTYOWK Z# Mﬂfﬂ"'é\ ple W Ko
: ‘(7/0(\ \O-
/NC,C_.I. be ot ! ANC esr (D %
: v Zhona Univ. OT Delaoore
O v J U é,(' /)t (! %
U ) Chen ‘ i
e wof plavt

Ltr LA
L/]V.
/

Y // W, Szl

b cd. de (f
(Q( /1,(‘ re \JQ X (




uv\lvin\ﬁ‘" { rD.e,\-cz wore
2255 /Y SF

Petes Mowe

\jé//;/)’f‘é. Mﬁg

th Zﬁwn (W ; Cute L)
Ry (et lelasoe)

G
( Wayne state U )

Conc
(J/L 8 5‘7‘”1 Z/m'uﬁﬂ/}/ )

Hugrs z&u

BIV\ Zheng (P%u)

)’f’kcbj

/H"‘QXL’Y» \Q&Q v A\C i &QOM('LO (C(LC
Yun

yon
Hichael %&\M
Dickbin Clao ( Penn Stote Wiv.)
e

Che ol:jnovéw

&‘FH’H&5 G

OPNeA s

ZM ( P@"”’L Crate  Univ.)

(,Ommsﬂ? ot Tenm)

i J Pt )

D“VM( \focss eV @"'WWL —Q?ﬁks‘“\\)

(./-\L\L\q\i}. : ><J,< ( Venn DT
A (an Oewwa__/ (" 'M//t?fg A b'Z‘ KEWM'?)

Quzanne Sniz (Paan giate

Ui ve )

s )

pividle ”{ds ‘

CHensng 2HAng [ Pom ;*‘f' e )
RN (%ﬁf’%

Joe Voo Jemy ( Ubversh 4 Heh Grre

( Rensselaer

yOMnS,

Pely technic

Fe’“‘?‘j‘\ 0 G




Hengeog Li Clom Stats Uni)
Hae-%00 0\’1 C ONiv. ofF NC cd“dw&ﬁ@

V| cToR Ni1STo2 (PENN STATE u.)

MW @)om.fm}’& (6 pracne U-.ww@

Aﬂd re) Came roN C Corne\k unt \36(5&”33

D/'{”[[/)/ L//;‘f[eo(/{/aﬂo, ( (///w &

Q’\QX\ \_:Q\\Q C@Q\L\elw O «\wv
T{r\chmo ?(N\/ ( Bores S‘\’“’\"L >

'./ L pik [,’Z’LZ»’Y/




?ﬁ
s AN S, |

wed erfdC M. ©AC

‘g 21 =AUy ¢
y b

N 0 C""j LS\,

'(T}( P/'..‘ bb"'\ 0%

\I\ IR ALY rﬂu(» Z{/['Z/'\L ?Vf Fl/(-ﬁl \'—/()ﬁ'
: /L { d(/ way. ) o) H N
= 0. Rosihis (Lsu) | il
LDQusaganne . - DrenM<t /
( } : Mo Weale Oves - SO
Tlevio PQ,WU(D Moo ds W
= [/ L men ("4"'74’?'“/}61 ,
J onhany / \ £ 4 ,,,.‘/
Optinyl EFLR F St Pyt @)
D G mz/ﬂw/J
( Olahoma Stade ttf"w’fﬁ;a’)
Ay 1N Q@ geanonia < ==
"/"\/f\

, | BLaas, ytdrr'//k\n
Psen dostress -velo ‘;" o

(- o "’;" g '\ e '5
LVief - D%’l’(’j eric ‘t{J‘W)

| ﬂ{aﬂh (C M U>

Y'E, KOt eteln CL é f?-g
L
Oﬁ(‘(‘r’\tw\uceu\ ,
F(bf}d‘(l WC‘[ (\/fw/lmctclw S

E

,“r* ;\‘v-v L\ 1O\ g YT "
Vi Sbu /

r(\”\( AN Ll‘ hae

Galet g

2 0
o I‘:\ ar 19

s ty)
3 L 0”?07, l
?wt't {on3.

me f/lq Q(

On o balancing “h ho (12
>'C‘( \,iwﬁ He

.’: ¢

-~ L




YOMN@-T
w e
Con s
v
X i
Cove cﬁo:e —MMZZ: o
/bl('ﬂ«:afs c7L 3 -
-ﬁv SZ’X?a@

%/m of %MSLL/




S"‘/\en 2 lﬂ, 7 [/U a,jll-él gfﬁ/&/ Lliblf)
dw 0 \cnw,» 7%& pexel on Douaon Em Llo{bcﬁwﬂ@

Skﬂﬁﬁ‘jb U '?/ng/v [&(f)/l/ 497L D&Cﬁwm)
| it elemenls ©n TLWW%ZM %afméez/m
[( l ﬂf bhoxed .
fecv‘ﬂng s AR

\7’-77’ “"W/ By ( Delaare State L )
A P& MeFh 00( /)vfr CDM/?L&‘ e /M%//fé |
@/%%é‘t Problony
Peler  Mml L Uk ven ey '{ Delaion)
An oo ephimaty - gl A M

Jw?/o 2 Wﬁ/l/é [/)/775//’/5;) h

forerface bl f
Sifacy ansf. SubSalfAce
L) ssbola

Tong S, {Beptieg, Grees Cfafe o

o
o ywme/\ -
CU"\QTS(" ;o /\/U/MWUJ S j \
w:a 1 alloanatie AP Lax Kb

}\m\n Z/,\ﬁ (wﬂ,wﬁwéc .)
W [50315 t gmcr\t /)(fmy TM{CS |
Ao Below |




A v\ "\5-,';:' @ T ov | PR CL
\)5(':‘\|'LLL S LA

C
. | -~ ¥ r'd L€«
‘» l-,[(", L (AN K /

pr ol

YUNRONG  ZHU ( Pemn.

X [\Dobp{;;r Mu/ﬁ[@ve | Methoos %rr Prbé/emg
with Sorovgly Aiccontinuons  Coofficients’

Midncel  Nedlon ( omms.‘#/ & Teawc&)
W Loile element MM Sor he _FO//7 Non~ ek
Horde,- A"'ﬂ"& 88)04"‘/\ 7
DMT%TV\ Ch (Pem\ Stade Uny )
* Uit Prtc,o\ohﬁowm 'CD\" G\ev\m&ﬁM ke

Ctate. Univ)

?an, a\.da‘\,w‘k
A Weak soluhea and

o wwflu\ Navig - Sholkes  asd Tany %Mfw—)

Dana UpssiLevy CUnW & ?‘%s\wr& -
M&\‘\: Q&\A&;cs C’““Qb s“ g\\_. ’_’DMMK “:(0
R S-Uaks \M\,WlO

M(\ \V\Q L \’m’\ Storte L/km Js ;
KA ks 1".\( 3 i\/c\/
% RL%U\(C "—\‘JJR t\cru. nt ,'\C"m \ )

DO\XC\‘) . )% le S L 't_}_y ) ?Y\% oS




*7—

[\(lw\ D()»»\

T |

l,'ra/fﬂ,

Jae Woo

P g

( Denr 973 ‘:'lq 6’(' K”%ﬁ(ké)
‘;-L/-M @ 5«/1[%[0

jemj (Urwerbyu& Modh  Canlina af'avfr\o“e)

RPPM /RSPM  in Meskiree  Pactide Mefhols

Ponn Stete Uiv)
ssan provloms - A pridr

3 -L"f\ﬂ’\q\ Wwn c{'

H@\%u{mﬂ L C
NULMW MWM
eskinstes

Hae-Sco O‘f\ <U of
Uniform PPV Patthwise

Adzptive RPPM,
Y QPNQQQ ( PEAW STRTE u)
| & : T A T o/

A FLATE sceHEN g
A MoDTPic p JCHIZ? DI&IGER
' Stde U)
7

A h f//”éé/' /{ ’ Y ol L@!;:]'Cif V) (jé( A/{;})\ ( % X /;ﬂ/}
e o ',;\' [ (a2man
Methoo for solury
] (&
C‘] U c(]’ 9
; 7 )

', A /s .
{ /ﬁ toad C el s

RPPM , vl

/Kf QP Fo XW&//"
7

/(/(,//V/{
Jircltag fan  ( Penn awe)

H ’D\”:\\ WfS“Q Cvnshuc on

A




LpVﬁWAAu% SR g

///-—-':' — =
SIS lfzf

-/.f :“ e ',I ;
e Pascny (Terns A
PM ). Pormulsrisn

E'I{ VJ,'} N Q <o h “’j"

\/Lcﬁgf o (L}TAJ‘_‘){_L’L Ic;;’-i/

—

—

T -

yA

—M_F /"" ! 179 Lo

Pt m——

£\

zéoﬁwmg+fuc A—q__‘z[/_f)kb ot
ﬁ“(ég’a’?—ﬁz//Lgf‘J E?L/;“écﬁj

M“‘?UW\ How (U T-Austin  AsE/EM )
L”‘Y*"V?'*a/ 9’('1*197“['“"“3/ D'f' W\w[‘t\l@m.f_g ‘g;DVV-/\u"'.?r;“"’-J’j
65} Hv‘\f’( Ll o srma(l time Sters

DUE TO TECHNICAL
ERRORS  See other
Side fn Ve vsval

He Poem, @

L

W




A’*/:w/ee_g éfléé/C‘ g

Dve. Lb 614/11,3‘/2“,\ /7(‘/7,1,8,6‘4

//\lar‘cu{ %}/‘,e /e"'/ea |
” <y - D oo s ; e
émz S A Ceer
'C 5) B AT Fodleg

Wﬂﬂ/l C—A L _,,.,7,({ xS 0 e -
B ok i A
[17,4.11/1- J/VK

FQCMa

FON A ND EAMBS AT LS.

A CTreve ahd 2 Rodea ~17/7‘?
E/ements Mj/pw /i ke /

ﬁ‘ﬂ’f < /”0:2/1/14/? ]er m
A nd ?41» w. L Anne g 283

Z~0'L§¢ A/or‘ie,/o/’ﬂ:; .. /e n’n?.

; B,

PoeM. (fo e R,
My f des )

IRVE A JM I LIFE,
MG #YVC & ha /41, ///e/ I “/I/( f’“—”’"/

/f/’oﬁe/ﬂ«vp‘— w h
Fre,e Sk AAM/"'? ’,‘L/‘e owh,

vgre Zt/
’V’My A, o0 B benell,

Pt I‘l/lﬂk?oql‘lfi/e Tlee &/m‘m :




ATTENDEES

7y 0. Wedilfer,

7,.' //(' 2
Ji mm fm v
oo Donds

/L /&

Wmt@%k &CL%MB v

Q D(—’\Qﬂ QO%QO A
Vo 45/;“% M
MNartin Mnes
Kent - AM(‘,E Mam{c\k
kcm&@_ G, A%

Kibal C [l

&Mok_f4xxMLM

é-nw%
Colveds Se Univet

colractn Sfote Unersly
Coloeds $626 U

K,
Lol G

QDB of Lttt 5 i

SMK('“ NW
Stwnular , Norwe

Univndlly ¢ S8 fauds, |

riosty f T & it
mf{w Whivceg! o

LSU Wd“/ el
Un JUENST OS% &k Mgo
j( S/ U/ 41,04/1,«-

ten

Tenus AWM,




p\x‘&&m\ \(‘ avTdn

Y . i
) (ince C kuAv)&f) war

Ay cfl Cesmelioglu

—
Q\‘\ g——

? ‘)u \O AN

'r—\, < LLabin
(/MD Mi@w K + ST \Up,

~ cu.wu,s

Jeson HOUJU\
Ch \‘kévvi? I m

\{0\! (/\m\\» 64&”6(&\/
Al Schat
A’waha g‘OL‘Z’V’SA[L a
AVVV\‘W\ ZQ\SQ\/ 2(
C /”'f S ’f il
NOH} UL‘«YVL\_/

Wone S Rgnes

\/»CTwOI% K3 rof
T“\ =UW0R, W On ?‘» \K\‘ .\\

St g U/ ef
NJ‘"J QNG 2cy : ;

'\A/.A .
19 WV ,j S

\{)ZL

U\ /A\\))\ e\

C(’LKJ" {;\r'v\

e
\l\l\l\/é")'j

C(ﬂ 1{.\ e (A
J/VV‘ w5 &, Nloric o
e
/;\’{va“z/\ A ?/ M Uye

[ ({\/Lv»
(-

U wiveve L i
st ".7

(W )

‘i/\( > t/’A" N J F}"// .
Al

)N )

STy

\ f/

NY i

\ )

/f

P R 2/




,h\o\ Hoxe e :
¢ [ meroadgel 44
o Gk I W13
Piare G(;:;n) wwﬂb z fouiton
A%ﬂ; | TR Bl et
B - “Pardur Universi

Oklahons Siie W”@""g

_ o W
(MGV Ma /[é(ﬁg /«ﬁMJNT L u/Ul\/ ;\Fj

T

§— Tennessce

}"i&",»f_,¢l Ly, » '} O\Ld 57}7( (//La‘)%{g/
/ Tz;,#‘e Um\/f/d(’?j'

(WWS%(‘MQ(—(,( cAl L(CM(
Sihia j\mo\i’

s I WJagne (fale Unversity
A“’ I/~ W2 :
T”'{V\Cleri Loj A Sinoula Keseardl, Lob , Osle
&Ny '
Ty .
N e 3 U o| Texes ot E1 Paso
az\’CN |

: [
‘j\(v\/\\/\\'\ L\\ \Aniv "'Jr I\‘(WAL' o \161&




(,‘) CMN (11
v

-

|
ot 4




{(

i ¢ L osysremsS
~ esy ot Lo Nonliner e \lphie sy

) : ey 8 PSSy Moy

MatyS O \ e -d‘.//“:“]_

/ GY A, ¢ [ ‘}’A‘f]'fé volumé mé tm'-(( T Con yeefion =4 7ot

\ j : T ' 1/?,’&&1'47 un F){'))Hru I

FUM o ellpfoc B pooeil bl

/" ; AVUA s vak w “C){L»\ ¢

J D J
y r ' 4 1 3 7 /’,‘ _/_' 3 7 Lo by /g,‘

- lends)  Thapeed Sypraggorti i on) 1] Crstgy Cl

{ an Us” ! y

Moo

Cavn Coskrson: 7 pm)mcn mwoﬂm«%&J J.em‘m«olut%;rﬂ
$olution ; 7 "" M }\uWILS b

AA e
va ’~ \ Nawv i i a Ld T\uuyn “} atens .

led NAWY (@,
Juv\.w \Z . A\ ’3»-\,.\ :‘\’ e Y’&rv’\ﬁv’ WU"(’\“_XLAL( S}\n\lﬁ?: |
.L/‘b;--_&\_‘\' (,.v\,\_g_ﬂkoc’k
Tason Howr A spraxirodson o ddbel stass for 2 nonlindea
2 i)f(‘l‘:, l\_‘_,c(y(;,wx €
éw—/) s

/‘j‘é;\; o AV f'v// 4‘\‘/.7 S bnd /VV’ //

-

1L g Huthsels ik 3
: d ?ffA/'»J ’yaﬁo‘/n« Aow
Af%cwfv[ \’;/'*u,. ok ] ‘.':(u( %n&u il ;W.Ezj?’)’woé |
3 7{’” 7%&4(%/ coedret fv el ,
\( 2012 . )\ : Wadiiah - &Qm/z'f,:)

,\ [ N {’ ,‘\ ¥ (. ON j :
Ljﬂw. ;4_;0 1:1] CQ\ACJQ-L/()?D/I/\C

l"«lw

")

g?

Py
Qﬁl
i
T
~
-

;gi'\;Qh}i e . /

’ / (,?'f/,//“(/"///l‘f gt /

A |

[ ]V ;
«. (/ e

. A1 k(b/,
Vv Walkep ™ Madel u./ A raly 019, 2" (%‘,ﬁm
of Eleclt- Wﬁ /

) o :
' T mak ‘?rp_lﬁ/('“ : (/ LY \—Lf r% 14

e A

ey UKW IR




B 0 Closind Aipredt PPacsion Aopoact 4
‘ Mo AuaMe gmg‘kua(«i. ?m‘bﬁuei.&

a1
;:1 \

|

| | ‘ P Gfevcoc A Nuwweeal twverhgahoin \» Vwe ene. mae
/ .. 00 i d
| g X. y@, Di¢. freQ H(J-«'ri{'mHe elnA het by Fov ML eﬁw
Al
b

2o, 3 vau&—l»ui exrzrros%‘m&vrfw t;hfac fm@bm
[

Rolad  Discotinuous distretiontion for last-sguaros froni
of SMWW Wm*u‘#wdpn p"aum with
honsmeoth  dafa
| MML The Pt Elonust pethak @
1 Schisdager Hype oyt
‘ S@Ulﬂly( (47'4'\ The éa’W'FmeF,w\ Ve SEVantes Zie o
| / | "‘//*’th WSTHg PUL  methd
| Mool P, o

|
1
|

|

( Flevend— Appoeimedion  oF He Tnene
l ‘ H&U\ (—uro.\Lq . F’kw A'r. & /:O Ff‘l 19 .'Je‘ﬁﬂhl
% | “'M:Vul

%@«m?}&x WL SRR

\ / . ' ‘f / e A y
| | H / // }: D“ 6"‘4’ {mwr%//(, Al Maesf S L2,
B i o e 5,

\ Al 3

| ék:’m'm Zhom, . , : ,,
; / E’\Z’\(lnﬂf ei?ﬁﬂh‘atkt Y/, (0)"7’?)(“71[{1' P rg ’6&,1&0{,{74

.{QCWM{} f@(k“. l

‘.\utg .
AV\CXQU (,0313 S.MJ‘f—lM-'h'V\-\e Comp(’qfh’&w ﬁg
wi-te WLQVV\aw{' van ay onal ,.,&n«_c
- )
> , 9 -~ x ; ‘ }
S W5 Moot g vawmeica) chandy of Maxed)

Efeiomg s é-\\LrY-EYéM N AN

J—



an

N i‘A

N R 0T o P<(

D

LA VY

w4 > ¢ hatony

&

b

[

VY gé(v

4

I :
- b;tlL&hC‘Vqu /‘/IGY‘\LC'(V




RENSSELAER Fall 0%,

On Oclober 290NN
sonvenesl ok Lk fvw rhe
vntp He D\ CTmovs. Therve WIS
42 aitlteadees 07[ v A el R
gave fal ks, Ccac/\/ 57e¢/eeﬂ
was alls A el a 7 enerovs “ g
minvtes.
Ovr ﬂ’rg./ e Y asfes‘s

Fﬁ)"l/ jm L}) ym& LS Vury/

Zﬂ\/djq/é/c G relUs wi th ;y/cml—
mf“r’a/mzﬁem&yz/’& . Thawk /”U ;

UPs ANMD aowusw

To model j’“q,o//énf's e trems,

A &awf pdence o xT s‘u/orﬁm.ez
Sv‘-uf’/; &/em,e"lt eMD /’/djy
wi He A’folafj/

Areart o

0f ”7"/'9:/ . madl then Scream .

Compare



fjc%/é 1 C/éég\

L‘—JJ/ % Q (/L/;L:A //[)/ ','/\ & O raell

}Ll[a«?/‘LSCDO OA L of NC &b CAd\/[WﬁZ

&Xﬁww (jémij Mcom

Mideed  Nedn I senH so6el
Al Soha‘\'z Cor‘\'%’/)'x |

Alan ewbso sty 0 Hortuctt

Horgoeerg L Sj rature Vv

% l\um ZLH"«?

Runerave ~ Texts Ak Tt M
e [T o3 (- ‘\z\"('/r;f‘lf//
J PISY, Q1 Na,\/}m} ALV
T Sue Dol Grees
52’)0(%\10(,\ 2\\9\“5 L( ‘u‘" T}e(;\\'u'

i
b 0 iD(;n/(,1 14
J E rown W versiatny

2 ) s PTW
Ha;ymﬂ W/ cmj Co (c vadv S{qft‘ (ni€rz ZJ
Yorlai - Chen woy, UNMSTY

C’xw‘/ﬁ,{ R\U\,\L{\/ ?\\,V\‘TLH,‘,; A
\(OU\Y\()\ fW\ '\/M/

\
~ \ -
~iA\Y 5
NAASREA
N\




Q\\JL%M Q\H’) i) Ao i

SON Y AL |
Abga (G 1V ) J
BenJ'q'm('y\ 6’4(/\ lS (/(.’NU”.SHLQ OF PlHSbeJL ‘

Matthiag Golhet Veivenle 30 ('(QAO/ZQMD( Bals wnove C..,\,,J;

0 Deleuw
7&1 5‘“«(/:‘, (/LﬁJLWWB(/L_k 5) e e

Un vewity of [Floadg

ﬁkwqﬂﬁﬂ?'ﬁ’
Kyce Un )'Vef'bf*j

Aycil Cesmelioglo

ﬁ;v% (“75 /u al ) /('.’(, &[\ru ) L/"MV(7”’ / 5 {/‘7";);
(/ilw O N l ' O Cib Jk Cw!w s (/:7 0‘77 D(‘/OM,;J %
NI D [~ & == , " ¥
(Jnivers?y ”{L s
0,,( P (6. (e

Y, (VA > (/j

é L eI~
; {/Mf‘/‘é §wt /f
//L/ J(;(‘, 51,{,1‘_ [Zé [) 7},{)/(._ 5’#” /,E [ 7;‘5’[/) / /

/j/é/(di/k’_/x?"‘ ﬂé‘gwéo iy )(/Ofﬂlrﬂ{j 3
Uunt v

M on Feleny Sk

(PT «

.

A

/\ N \j\,\'_\ Muk \‘\L ‘3 ee

/ l
R 1/1
(\N\ ‘\/ 1A ; \/ .

p . 15
N P 1
in: UL d W
[ > |
o 0 Mo llon. Utiva$Te
Nl ' ' (/6(.’;1“7&&/]" W :
JohSsown. 4wl L J ~

< i : A Carle me 0
LU on ~ '0& I/C HUM ") u,% e rl,ﬂ}/ (/-‘L vt (a2t ¢
U’v

Tergyam Gy , R()Jcm(mm/ AL
Long  CHEN Un“’@m‘rfﬁ /

SQV‘%@H yo\\'(»v(),liv RP[



Vuitry) Leprechuay U Couin ﬂ

SHawn walker N Y

or &

Jdl’lnné) 6uémﬂfa ERowN
Jae-Huy A’Lﬁj & UNY A A




~TALES

(—\06‘5"0 Oh :

Mfdnc-&l /\ja{‘;c.ﬂ

A D mle

- ) '
Loy ) Ihon 9
\)hu/". v i

|

Buncuanier IA

(,’

| 8’1g§ R
2 e e

Sh anay s Z/’lﬂ/ﬂ :

E o Den q
J

"‘C\;j‘n‘] {’\\l“&fl‘i‘; A"?@S?eﬂ o exyol &MLj 9.‘&0][ j("
J J '

A (oead C/(M i noms

AQW°59C e*’eﬂu)l'\ere Parﬂw‘fn‘m oG

Onk RMWH“L\ essevkral
Boumdavy condidiavs ou Weshless

We’ﬁ\ud <
A modiiFed,  Chesaderthe Piade element
meloel For  a  nonbiress Pormy bdibn of fhe
wwswwfkc Flow ey uhiss

[oote gaty ol an fE €M Hr eotothng (e

emvr% ek
/4

K@couer /éase/ a / a/
for ﬂw‘ﬁ@m (mé/em el ond woo ’747
D

Lonvorsonce. dnslysis Jer least - Sgusnas
opprokimet] ons To solutions of cobond=srilew.
teo-poid” bma/?a/rg/ V/@L,,g/ﬁmé/wé‘

/\,“'I LMVLQ/WL\(’/(/@ Swﬂlt‘f WV“#@’/S 57‘

Fo’d—v%/zhf Tk - §f;7“’;\‘f 5‘/"%’”\’@/}
Ttlﬁ @tea,/c X Q ket

f.Mr’f‘zw{ Oil\ﬁ;/-v”hﬁ\ov( ‘

’\,’"C’L..Y.‘q};]e a{g{'ueg;ae@f Q{:[)F%I‘C' Fmﬁ/élﬂg

nke volume meéﬂMﬁ 7[0»"

dnergenc_ |

G?:L[JLTL«/}\ uthod ‘fDY fv'va(ﬂ-rlAOG% . | |
Q?vwﬁ:m/s with ijw—wdw dorvaties ‘




Vanle: Chon  Podusd fogs Mttt T Moowbly G

B{nJ.O\MI'V\ Ganis Imp‘cm&wlwh‘»\ of Mortar Mixed FEM wlyFII;{:/ﬁ:f
Vidhios Gatbert  Egeiumbenst™ Smertl $Gdil Lo o

Remdirn > Dffonin 57#6\.. . 5 Fodt Rachs

ﬁhlﬁbj Vm'ﬂ’ﬁ Tc\ﬂ r\\i\—eYC‘T" NE SRy Ly

)Wﬂb n‘c\, ch\ T\;\fk e‘; vent wethe ]

—
[

/@cil Cesmelioglu ﬁm@sm‘s of Tiree Dependenr Novief

: T T
Stk CS m@w wd Dw‘ckf. 7T 1QW

'\J/al’? GL’.()&[“L AdS Lh,cv; /56 L’\wagf S cg, VIt /%} \7 . ("f}’t;;
"]LD Ce m/7/,,x ¢‘~c//, Cek W e 'P/)l: <

) ‘ ) ; 5 : | ~’”»C
(om0t %c\mﬁ Digere fidodan  wyyduy

"355 (c«'& LRB Sndr O

: 3 Jres Al
locander Plexseonto  Nomerica Fapo?® * e
[exan / 3 ‘27 ad .

Min how Petascale Mpgp"ﬂb‘é/ cont

S né1S
Won-Tak H""‘? Aeghless Wathod ot enriched bas

‘CM""*“ms for 5)’}4‘7»\(6\\'{#7 F*Cbi@’mf




D& Method for

A Lentuel

Fongyen
lam i |+to
sito -~ Jarevy -
TW’(:TDV\_>

LFEM
, o
piior Estinares 4%}/§0ﬂQ£
o

/o5 q]g,/é/fﬁ/%pb/

v mAn Local

P
=
e
]
)

8¢ Shon WaKer  Shape OFT mizatioh fo
pe visTalt ‘c pumpiny

Y DG Me thodls et e

- // A 7/ 4 g
Jonn i (5 v zZmeon
VL1 har met-C pe Blos

v




VERITY o OELAWARE .

'R

$ e pa
Dela 1T Was

‘—“f Yy ;L / ‘( /k_.

s oA

A YA eopie,

y __’,/
A o f‘r 7 ('s[/_,

U & d

fr A RS T8 B

AN

: 4 +fed o each (2 fe.
7 ) &M € F L€

p y . 2 c o > S ,‘('((i ¢
b c eanded at @ Sff 7
. € . C < ( / Yy - ’L?L ./2/(4( /!
M Pp DL TR < /



ATTEN D e

Lonis & whlil
&chg Yalov Cen,

[7/(! 4(1‘\} L e ( REK ,/;’/1,%//

\’J (/Z«(:(y C‘u('fw»/"
Aﬂ'\l N. Hivan
Lu WAN G

Kum L
CHUO ZHANG-

\VAV.

T ~C 2\ e

“—RA \\ \:" ‘:‘ 7\(:-—\/ :\’\) ( 2 \_ A NJ.\ \

o acredt

Iinois €

DANA (’li\f"’jp‘jf]ﬂ

"5 Loww WV .
{ |
"\‘,& Yi''?

¥
\
¥




) N g
)it [/é’/;{//dd/g Sﬂfe (/M:t/

(et PS5 %*/ :“C; DL/QQLJ &P‘Q

Univers A of N.C. oL Charlotde

L é\) ra (A [ i ’\/0‘?51%3
: : Ut m;@

dA At
{ Co [ I ",“ \k t‘L \¢ A ‘~L\"f\‘

0 Vool $i8-ley

(:ﬂ ’[/’(AC { -3

valKep  New York (lnversi’Y

af Aot é&‘
Un ;\,',;:/T,‘r? “'7& / w‘(f

X ) \MqQVQ\H
\33“\-‘3"’““ A Stawmm oW\ V!

J

Elsal, e
NHae - oo Oh o

i AR
Cd Rensse (ae¥

U maini v \)USt*'j @% M(ﬂltﬂ\

of Novit CaveQinec
@c‘/\avﬁﬁﬂ‘{,

pc(a‘h&:ﬁ A ju’)ﬁ-fu*(




Midee!  Peber

n/va ZACMV’
Shangjou ‘Zl’\ar\j

DL sanne %ranng(

Alin Do

JaEun Ku
x;aou@ Fe,vg
e, Mode
&W@V\Q{\A\%am%
Q. § y
Chumsows, Zew&a,
Camin  Feha

Moeme Lakari o
Hrlew AghekSerfenan
oo SN

Le WANG

() N vers +/ A leanessce

Wﬂ e ftq[{” U/]’;/EU/?L
Um‘verﬁjjé‘f Delawae_

Louisiana Siale Ur\{ms\jj

Universtty, OF  Kenbucks,

OKlahoma  stote Unwva
UV\TUO-'NS% Dg T TannesdSe

Univ 4 Dol avare

wn/('\/ab\‘\zf} Ma\j[@ndlﬁ J;mou(imdy

Uiy, MY, a8 - Chy.

Pom State Univ,
Ponn State Uiy

fn sty Uk
Poy
UNLY & UCLA

Univ. of Foricl ov




T AL

— C L[l‘ NE WO Ctayh‘g 14\—‘2 £(C""€4‘/ ‘;V)*fz
Jh an =
Jb Ef'i:éé Freo S 56 yn € ‘/’..a
. Fovms
A\ N ( SLHW:Q& Xg I\'GSS m&T‘{)CF) /"m/ V\/h,ty\g,‘j
Y\\ ¢ VYA

25 o S0 meklinbs ot ottty %&

MrETHMOQ

P(I\’\\/\ Ca Weel (5(4\0\\\3

Be FEM 1 A NEW HeorsH FOR AN OLD
s e s

Temicisco

Ywe%z’z Hia | 4 /0 _R-W2T FEN for sty senera/

Clactic mele-Sthctue PPA
/(/ové)t /\/mwxar\m(

o
P aiede L U
J @Cl/“/\ s@x/b“ 760(
W{)L@X ﬂu\) ¥
é/”e/ué
‘ chon O W’
j//“&”f/ Sun 44 /Ae me . / ééﬁau,ﬂ/

,/w/ﬂ(/&///jj /oc4

.MM’W
P
/@?W' s O P4

W Q (Vi
N ) C-ad0 C (UMUC(' M&ﬁ[t{) iy
Tason Howell @ Duct Wixed giate € NW(A’V\)HH%L{((p.Lh.

Stolues Problom u:“rj

;MWJ L\Cuuj L

Stteedy

MQ‘{'M'\]ag (w‘a‘oyﬁ : %‘L@W gwiﬁwaw f,ﬂ A Rxﬂj‘ev\ D"R“'

e b "“
it a AN RQ.AJ‘M WH‘L A‘N’M’T
H(olé Sh&‘W FLOV
refs (N

Shawnh Wy ke * J? FEM fo




lo i /(‘,/., Ly
) Ly (o
F ol el

M

[S@V‘gl\*i\m %‘\Uw\w Subble 4l
LTLL\\JV\"’\\A \'1_/27 a :
HG&—-&O-O él‘ 'ﬁ\e. SQMaQ\‘gcd, Pfoiuc’t'

Pocct &tomn anrn'tj e
YY\'QS\\QQg W'C{*\ods

Ly \/Qka, Un. e f‘/_\, Qi),,,‘);\,, A Dé’l
a Me ﬁ 7/> % ) aled MC’SA/(»
Yorlei Chon  Posuend Beris Zomand [Uhutish T

&loe W‘m\ﬂ} A
H 'M A;t.L" L-'n';b &WJb W\S

&I’ o bu‘- pove ww WO
from w mwie| H dwase

Z)«\ |1ﬂ’h’ﬂ 2 /\(\ 9\9 g ‘Lf,r(,:\ ';;;(G(J"QL [nc MVvergenie (,.{ f}v&

: | ( + 4-)
S[](({”&\ ~ Collocart /—s. thix in Z D

@i g

S[Mly\ﬂjw %k . C} ' A C) ’\/e'gwre i frt"e € fc‘ n?@tﬂL 7%
the Novier-Sio ke s &/f:%f (w11

Vort d’\‘“] - \led sy po%r\ Hal {(ﬁY%
ﬁﬁ Gnne quhnu

P’“ AN A cad g ‘ ) +
e \ ¥ u} ?‘“’”u‘d Baile lomn




L [/‘, -.["’_,u ol /g’j' /"V/{CS 7%"*

/‘ / N e i A
fré ¢ 5 / A ? gl C/-Jw;z’ ad Z«f,l/\}‘z 4{:/'47[7

vﬂ'\-/f.ﬁ.vv\;

L K Evor  estimatod for  solwbioms of
leest —sgueves FEM.

A LAt Lol % e mwsf—{'cf"\f\«l
I e ) oo o e 2
O‘w&cma_ Zhang- Mukedavedl Mdads for w&u
QLA:A,; 5 quQ_at,Lm
5 HDO ZRANGT Noncen S d% Rty Elomeid Wobyod
,’\';»\ Cg@i\,‘,r\ e (u[’(}u\d Eﬁ L@%/‘L"’n |
fuoki M/J// A [/ vzr feM 7 Solveng senh/

1% :f',kj';j’C V44 (’Z (3 Z‘ﬁ/ C fﬂ/’é / L é&”g‘

{

J v
la T
Un !
| A/ i
[TUmencal  Anatyss of Mavoeli's Efzaf/‘%
> }}’)‘Eéﬁu/h‘,,ltpyth/g
4 /\/ C«/\v, /"’VI(/,;‘#L/?'/./("/ Vo el <L Lbé\{/[)lt'{éd &/7&'642 \

i ~ i olectyomaghCt/cs. |
(”“)/“ﬁ 7—),‘7.7,7,1. (ju/_gy)?,/llﬁf//c e/ec{/c/ \/




EALE 2oL Octoper /& -17.

f/dc’ (,.7/11(1/8/‘;/:737 a:;{ %hhessee/

Koxville.

There weve 24 /Deb)o/& W&f\dinfj

. % whichs /9 R fa /K s. Lacth was
allotted 20 dh el awa he Cive
Procecded at anm vAhovrred pace, with
/o/r:n}j of brdn ks W Had My Fin
R'\""f"“z{oam‘ Crvise fﬂ. Fh’a/fej D iwher.
'7%;,,“;(5-) Xfa,oéi'n; and Ohahnes.

Her rLemeREs.

S d Th ene []H7 5/307‘/
S-/Lg,ke

’7‘214.} 7 s

70uf é@hﬁél‘l’lj MOMC”/’S ,(,ot

Wéfn jpv joql some %éflnj"

ye“/l-) 70(‘7 7‘07" @ Jo+.

/7‘ » I s e,/f me 7171'5
SZLQK)'V? het q« /’/L€7 caun bc_/
yf/cv/x ; Seme e/ley,ents a- Z%/c,’,,})

Dawh )’r\

& - Shd'kin j/"
i 4

K R ox W'I’Uca}v—ﬁhnef; ee -




/l 7"[[44 dees l

L p——————

/ Ve

(QLLO.M“CQ Ka.ru Kafl\ACLU\ U. Tewn
\‘ ‘Z"’\, (9\/@& \\

Minaho Oho L sE ¥
Hae-Soo Oh Univ. of NG & chav lotle
><l‘a0‘é‘7;é’j F@'g L/lz‘ W, c»':— Tenne ek , K"’"W‘//e‘
Bkl e i

LLE Al s > ¥ l, -,\"‘,'174-\1-‘/!

: t"ﬁ‘\ﬁ\lil)e

v»(

/
{

Y&(,Qns Xmﬁ Univ. gf . Temmeseo  Rnoxvll

% 0 Pw\};\ 219174
: ir

"}V Wons, ‘ ] W # \
Tomta, Qm’cw Brown Uowessty |

\rexsn*j |
\J\fmjma_ Stok Un
Faw CelileaC T
I linngsctn € U oF 2000007
t{(,(” S >.‘ e S" “\ 3 2 = —<’F. (. ‘
: 3 ‘ s
Vi CTOR ANISTOR FPE NN :

Hywguw  Kim Uhiv. of NC al Clarkot#

O(\f Vf avs Jaw SORRNY S
nee Ervin Clemson UniV.

leo Retholr C\k vison U _)

DC\\/\\@L 3?»& {0y O ALY Ao {07

'\‘1\ U\% (»/!,“'Q/\/\ :\, {v VA § * ;+ VoMW W

;%W]q L Sy T A e ., *'\\/?(')IG
Z, uostar, b V) 1 N2YS, T'? of




Alexander
perjun
Texs
Sheen

J/jc.lmz] |

o Foah
keuwe U Carwlzal‘,g Mallorw L{m‘.wkﬂ ’

:& :"'-,\,\,:S‘\/ Qa,«f\’\u)/\at ML\(UV\ \)M‘\r"‘fﬂy
an Sullvan * Carnegss Ml

Nlowseenws Califorma Stae Unrwwﬁ&»& W&rsaﬁez

L
purdue Univesrty

AR P)MO{'L\S) Gresn ﬁa)lfz (v

,m@ P\,\ o W““‘:ﬁ

De [aware State (i

;-7_\3\35./\3 BN ws&\\

C RY4 S}Q % MQ\\W\ u:\NQISi+7

Cyracase Unnersid

H@“ffﬂ'“wﬂ Ly %mwﬂ/ (/m/aw%j
/Atiﬁ’\ /)'
Jundho Lee  Uak Rike Noctaned

w L,/tq/]ﬂtflffb [ﬁ /{””LC/(?

(_alovatonq

éﬁwjﬁ/\ﬂ(;ﬁm %O\CML& Un(\;grg:fy 05[ IDQ/’QWN(/




Ta Jkes

Hicheed Delen (1L50)

o Cor\veraaa—a& of e Vendh ,‘3 Momenr Helhod
for Mo.ae, - An‘)e}@, P/Z/c)ajwws o

Bo vaﬁ (Prendd U)
i Ofi\‘ww( onwergence  of the Gﬂj\'*w( DG ruthod om sz/.u A rwhy
for vertable msfw "@"“*j”,
Ruijong Wong (Midign Tech U)
e e
\(@A(,ﬂ; CLQ'V\ ( Froww Uum\fﬂ)
" Rodued-Ordse Madebig Bl @pdhiomosnobt. WOk gt

+(‘O“C¢'S(0 '\)Q\*.U S(‘(V{:‘_g (L F ’“l"\/‘"éfcbﬂ/ U. ch e PS5 cro | 3?4‘ ~Y

g /U\ \T.“ AT a"CL‘~f'¢_£ T”HM “

] N/ :
y Ge'{h,\g 3@(}9 "?(CV"S !‘ﬁc;ci\i} {of‘ @ = v?t(v\,’;‘\

LQO Qé\ﬂ\o\x (C\DN‘S b u\l\\&@\m\‘g\
"B \:@\OCRNY\»«)M\& w\ru\\’\kv} BN od  FE oW &
Jhas Mokt Slaog: erhions™

Q{M& (j:,w (unwmf,‘kﬁ & D@L(w&ﬂ ) | W')
i Do Elacbomagueic Scltorny P

Tedmu  LupStar (Univarsi? of Kuo‘)Jo (meD\\

1"
CUPLING ©F THE PLANE wave TRASIS AnD BEEKE BASE
PAUons 1 e WTRA-WeAK.  URRIATIoNAL EORMULATION !

mQ)‘ ’Q’ek%mk‘? (%J [)f:f; fornia Stale Cniv. b }7/%@@1
“Aﬂ?hca)mm bt D6 Aserespatoons b te
. Mo Aol Yrngp ¢ &Iut)#ﬂm

ey ) '
PPeun L) U purdue l/h-‘\/éV}"LH/ )

Relent fﬁu{,‘es 0N ﬂl'rppt and Ve3¢ prvw@mf 1’3’,

for AGWEC W prpagaieon

i iy Sun Bow//;jv Green 5.0 e
A : J 5 0P ey T y
A SM"‘?M” %3/5 B (j\ In gjr‘&ﬂ‘;‘w f‘/v fzw AE # £




S
Shun 2y (Precdue sty ) Ve ¢ pris R
R Methed .%W G\(ér#c T;(wh‘m tal

K o fmsly f G elened

oC\Tw\ F¢o€qr+ie>
42 E’ewen"' Me

\

. (‘an
J«juﬂﬁ .\ .
'q \'\v“\Q sCuw ( g\/(Q“\*S? 0) F}W roxam

O(\/ the GQAPIQlQQoQ r{—‘\'a

fngquacg i The ofest Of MRS

Hol |

Co W

o B )
\ :/),‘JO,J W-n(o///ﬁ? ol the Lia p/@‘;wé@a
gyl 4 /::, b A " el " gmrov £l matt
-ghr%ori Eret E‘s#\'majc n (K‘

I??/zﬁ/* b o

Pm )80 ms

Tt gvall  p pobustand Flesible fFe
@"léhﬂ&/\ Ba&u}%« 74 PQ.«PCJ&OQ &Axﬂsz
$ddle font

Markus Schmack H‘omoﬁew\\ 2a o 01( the Newwst - Plande ~Poision
eqpuaiions




