Phi Tau Phi 2026 Lecture

25T o ERM T (1986-2026)

Sy

" " - 2 G
THEA RIS (500 IS 59
RIS EE/ LS L 5HEIGEEAN ,.m,o

BRI KR BT % ‘m‘jti*,%(gf') BAREIRZEB)=RALZHT
STAM & TwSIAM Fellow {2 HBEE+

SRESISR : 11545 10H 220 & # » F41:10~3:00
WD - UL — R — R
= PR

Phitauphi-hre-



Phi Tau Phi




XM ITEEF ¢ (Phi-Tau-Phi)

« Founded 1921 (a WLt &#7 * =17 p)

- Phi ¥ Tau @ Phi §
| J }
e TE il :

Philosophia Technologia Physiologia
* Fq :%)ﬁ"gﬁﬂﬁi‘ » FRFCE > %?)ﬁ’g 2 g ¥

. Welcome 19 NTOU/MIV ¥
. o

e r‘ k"l
£ 4 Al4 BREEER miz2d  mEzd
ﬁi%%i MEAREN EERE A REFFIHL s RAMTTEL

REITEREEE TR AEH







~4¢

2

2026/01/16
2026/03/09
2026/03/12
2026/03/13

2026/06/16

2026/10/3 (=)
2026/10/12(- )
2026/10/22 (= )
2026/10/27 (= )

NTOUMSV%@%%Q

mnm

2026 Lecture
O T RIERGIE 8 EEIR

A ol Sl S - BR -4z
A«k-t%%%&xﬁ 3 247
Z = & & AT
oK I8k I&Y
® i o AR
TiTk FoaE— .
Tatsujiro Miyazaki,
pE B S Eﬁ-g? 5 m T 3B AL
*x 4 A wEIfR 324
e B Sl R T I8 A
/{/'I‘:-': %/J( ‘?‘N—é

A B PrRAe(T)
b5 F
RSl

A& AR

g Ptz (L)
<~ BIRFAriE 13
%

B 0000



TARTEE?
JETF:

-2 R T EBIY 15 (1984-2026)

\
< 7
I
r=1114

] B
24
!

u,‘(

oA  MIER 15IEE 2R

RIS ES/NEE T HBEIIEBEA

BRUT2 MR IBLR - BRIARR(BE) BATARZR(GE) =RALHE
STAM & TWSIAM Fellow E{E2E jEatE & 4

iR EMFME : 115 108278 (281" ) 14:10 - 16:00
o E AL | I KEBLKRZ T EKIEES05




JIEL(NTOU/MSV)




JIEL(NTOU/MSV)

s it possible ?

—
@)
N
2y
0Q

Q)
A,
iy
|
H




JIEL(NTOU/MSV)

LGB :T)

1 /= /=
Yes, it is possible
HIE )

B 090000



JIEL(NTOU/MSV)

It is possible (rod:Australlia)




JIEL(NTOU/MSV)

(=208 versus<g ' 515%)




FJEL(NTOU/MSV, 2018 10-28




A YN
I\ :_./

AN

QML

LLRE2s).

Fi

LiEm

w

a

PENANIS IBRAVMUS T8N

3 o
SE LLEPL LRI AT PN
LA 200 TR RLRY  IWNEN)
MBI movENY S esatsay
PR RS D5 R Rk
M LR R
AR RE LA R I RAeT RN
FUME LENORERY T
LRAERERATREEA
AR VS TRSERR s na BALE - N T
B S b R b L BT
L R s T S R
PHELVIS S RS y
LR R S L e ]
Sl AL YETAT IR VN

R ESNIERI R eRUNERR T S ARSI S

N FEDR TS on

th=

£271(2018)




NEZ(NTOU/MSV)




(Jan 23, 1862-1943 #&— A)

(David Hilbert, 1862-1943)

T
04. Ts

B9

ory = ) 2RI A
NG MSV B s

T.S.’.. “0. ,




sy
& My

[ A

MV 2 AT

ERAKFE 5 M i

l&.@_ 7}\,;,/\‘3'; ﬂ('i?$ﬂ1161+ %‘ﬁz‘&?‘f}j}ri@p yd
P ETIVS 2t BB RY, FudA
BIARREA b b RITAS LA 847 o] 7 2 2
% e A BB AR Hs TR
FAE, RA Macsyma (- §21237, 18 B 8 B2
1yrf(/4(cf 2?3 “»{} ,5’ 1.1_3 eBk .- %I’f’ A
a2 wikn A Bha %,,t_"fi* FRIA AW IE
e RFEapE 4 3 m;rmﬂ*r:q)\«,fﬁ
AWz, 7l izh, Bbiz, AR, B
,f,»a»sm,mw#;imﬁ% ;fm&&a/?au &
GEEXBPEIY (redit, WRETE wrase 128
DX LR 2 % 42 -8 2 ] ﬁmifzx
%'* wilﬂ?’fﬁi\&»&ﬂtﬁiﬁsfa'\:? 750
E¥sh 2 Lol $E 3o 3 REXG 2R E RS
£ %3, o

EEE % 5%

HIRERIESE

T %ﬁ/ﬁ
BB 7 S S EE
BR{ESR PR E
kR RERK
A SRIHE
=i




T edar~ T4 FEEERRET(NTOUMSY Lab) 2026

M BB TR
rﬁ%h@ h=

)

- v
o
— -;- K& i" 34 Z

7T
T e— — o= —— ] s e T £

-—- | e T e e e
——— e el \U — ¥ e ]

=] &

Vikas
Maurya

e ;_;'(\—
m /ZP LA H"H }-i T
) .

S s
_-_....--\- = .r—\..-_.
) - T s

RAG @@ ¥
R 735 @ﬂ B g

— - on=s T

E]

<
- § -




TG O

PHfEEtxEh

LY eaginl

s

B
Bl
BN

Vikas Maurya

gl

B

.\7;7.4 .4.\.1 A e



http://www.hre.ntou.edu.tw/study/2nd/teacher/srkuo.html

BERE®RLENMRAEE

B IL
5 Bl B 57 3 1

=EE AT AR
s e A B ER

%E"f—‘éﬁ%?%:/\j?
%&bﬁ/ﬁ W& M__)
(EE=nn=Ni1

H&GSAE/\E
RlaH MSV XIRINEE—(L © &5



http://msvlab.hre.ntou.edu.tw/member/wu.cl.jpg

NTOU MSVenz - 9 Exts 2 (1994-2026)
® Ffl ¢ % Ff«fﬁrﬁ%(*%k?)
® 5% k- EPFE-HIP
Oﬁkﬁbﬁ%ﬁﬁ

® -1 AT kK &t

® - % 1 & AH‘%"}I«J{K .Jf}k‘ﬁi%‘agv{f\”?ﬁ

® i % % - BB SEL o SREF fiav - ¢

O I AE | R k) O FFERIGEEY- ¢

® Ffl g BT B Rk OEFF gl gL
CHI o mft e 1aAt AEM 2 B4 EL: @ FF gl Lme B

© FjLE AT A BT BN O FIf g BTG AR

® 5T N i (2 ) o AL

@ FIRE LR EL R E Sk ® TWSIAM 3 3R 37 < 1%

Yyt # @ EHNEKizh iE

® FF AT ® ¢ fatimidi~ g

- FFEEL o 1zt f BATL Y 4

® TWSIAM ¢ L ® ACMT & TwBEM ;4R #t i i i+

® ¢ 1 & festiE(d)

File name:MSV ez o 22 £ §5 2024 Made by JT

B 0000



NTOU/MSVAE XS AT IEEET S




x;ﬂ

/\’Ji ‘*r;%

12

5%&(%[[%)%(2026) money credit
o~ ™~

/ / \ //Nm H?H"J‘&M‘ﬁf%ﬂ'
RCAS @ NSTC
G L A I SN NTOU — B g~ &%
silga [T s
\_ 07/01-08/31 ) NT$10, 000 \_ -
/\07/01—08/31 /\(
((NETS | . A
NCTS » gAS ‘.
o 6N\f$;0doi(;o o e TS50, 000
TESFELEE L\ 04/01-11/30

\_ 07/07-08/15 -

o

NT$16, 000
07/01-08/31  /

2026 ACMTA
TwBEM17
v

o o A S T
@NTU ¢mb\

_—




©zzx22:22 NTOU/MSV Aﬁiﬁgg %

2 2o 3% RR ) A
T7) B

THOTRIN ENGATERNG COMNS/ATANTS. N0

@ ewmn HIWIN. (iorgip ot - rfgmz o BT -
u.‘""‘}-"—ﬂ’”ﬁ ,u.l et ¢:?¢L'§m:&@

uu:ﬂi(ﬂ’is'!i%a) :- e

iﬁké&(k%%) @
SR (F: Lffzzrwum /MOST 1
e nu .
G e e 8 © Il B oo
ﬁ,_ TRy D S . E s il ERERREASW TIES &

C wzrEnse mf-aﬁ-s EEBE  TWIAM « T« T - PERERSE) LA e

B &
©#rhx-2 Hiﬁk&@i:'é"&(?miﬂfa“ﬂ, remions (@) 142

?ﬁt‘ FEBP [ (RS LR &) mosr ¥ inEp

Hivdowy of SCiorum wiil Toshwaibagy

MSV A TSR MET ppt  VLBEFE 2019.05.06




NTOU/MSV KE2 4= SCIEm SC R DN ZE451(1994-2026) /N

R

MRS Dual series representation and its applicationsto a string subjected to support motions (1996)
PeAE e+ Analytical study and numerical experiments for Laplace equation with overspecified BCs (1998) AMM
BT fFE** On the free terms of the dual BEM for the two and three- dimensional Laplace problems (2000) IMST
MR A new point of view for the polar decomposition using singular value decomposition (2002) 1JCN
ZREfE R ~ BEEE A meshless method for free vibration analysis of circular and rectangular clamped plates using radial basis function (2004) EABE
Y Conformal mapping and bipolar coordinate for eccentric problems (2008) CAEE
=EYL Waves in string using diamond rule and M athematica software (2008) CAEE
HIEE Derivation of stiffnessand flexibility for rods and beams by using dual integral equations (2008) EABE
BE& Regularized meshless mathod for Cauchy problems (2008) CcM
DG ke On the spurious eigensolutions for the real-part boundary element method (2008) EABE
KR Equivalence between Trefftz method and method of fundamental solution for the annular Green’s function (2008) EABE
mEE Analysis of water wave problems containing single and multiple cylinders by using the degenerate kernel method (2010) |SOPE
=iets Eigenanalysisfor aconfocal prolate spheroidal resonator using the null-field BIEM in conjunction with degenerate kernels (2014) ActaMechanica
R A self-regularized approach for deriving the free-free flexibility and stiffness matrices (2014) CSs
Vo Revisit of the degenerate scale for an infinite plane problem containing two circular holes using conformal mapping (2019) AML
BRIETE ~ BB On the linkage between influence matricesin the BIEM and BEM to explain the mechanism of degenerate scale (2021) JOM
BER On the path independence and invariant of the J-integral for aslant crack and rigid-lineinclusion using degenerate kernels and the dual BEM (2021) EABE
BER Construction of acurve by using the state equation of Frenet formula (2021) JOM
BEE Anindirect BIE free of degenerate scales (2021) CPAA
AvfEtE - MEE On therole of singular and hypersingular BIEs for the BV Ps containing a degenerate boundary (2021) EABE
EEE Support motion of afinite bar with an external spring (2022) JLFNVAC
N Analytical solutions for the Laplace problem of an eccentric annular domain (2022) MRC
BEHF Are thedirect and indirect BEM/BIEMss equivalent 2(2023) EABE
e & LK Animation of cycloid and spiral curvesin companion with instantaneous center 2 of rotation and radius of curvature (2023) JCIE
BiEA Numerical instability and its treatment for steady state heat conduction problems in exchanger tubes using the dual boundary element method (2023) NHT
B Analytical study for numerical instability of steady-state heat conduction problems in exchanger tubes using degenerate kernels in the null-field IHMT
boundary integral equation method (2024)
Thermal stress analysis of free-free trusses under temperature change using selfregularized
4
S approach (2025) ASCE. JAE
FoRMEEREN R T A mF LD K

HOR|: ERE R S R A K (R e A R e ARk B HedE)
R Z BRI R D SREAE R BE L RKE
*kkkk « A 2T TR (T 2N LB 1 4 o9 e B 4 B -1

W oot g RS

C
GEERE LT T EL LS

Crwess Wirbomaval o
Tow

mitm 99
Bz ARRA L0 RUNARIMARANE taus
PRELPLS NEA[ER) ARLK SHLS-

AR MIafuaninadtisraninn
AEEN RITHER - SRANRRN

A
CRLABRRERTE WA Napim e
et o




\7
il o
N7/
b

N7/

FNREHNY TE-RENEFE2MEVE] - ZRik(M—ElT
NTOU/MSV AE23; SCI 373 75 £58843(1994-2026)

\_\ T — » .
‘ Tl R —
) § el e BN -
L - b 1 ™ - — - Y- - -.I" < b
L ifenii BfifEE VAL ~ RS
(ADV,199)  (AMM, 1998) (JMST, 2000)

- R[4
P HIEE

o #

Mok as (EABE, 2004) ST
(1IN, 2002)

(CM,2008)  (EABE,
(CAEE, 2009  (EABE 2008) 2008)

— AN
e e %25 A e = .
EABE, 2008 (ActaMechanica, (>0 . ST RUTGTE i e
(EABE, 2008)  (;50pE, 2010) (AML,2019)  (JOM, 2021) CPAA, 2021 EABE2021
2014) (JOM, 2021) (CPAA, 2021) ( ) (QLFNVAC, 2022)
(EABE2021) (EABE2021) (JOM2021)
09“"‘*,
N\,
590
»g.':.\m,- ‘ e BpEg e JE&C A (JCIE, 2023)
T re oy (EABE20) (ICIE, 2023) FRACHT (ASCE, JAE, 2025)
(MRC, 2022) (NHT, 2023)

(IJHMT, 2024)




Ay
@‘

&

e

>

A

Mgy oeee™

‘le
& Ta

%’;\9‘\

o.mc'

_F

o

4

_gﬁﬁa

NTOU MSV KE2£

= -
vvvvvvvv ICAL
ENGINEERING il
SOFTWARE ﬁ,.wg
1996 ¥TEEHE 1998 ﬁﬁ;@

2008 ZEHH
2008 = EY]|

2Tk =

2008 BEfG 2010 &

25 2014 %%

2014 1648

3714

Computers

& Structures

2016 R

AR BPHFR

3 20788 7.
= SCIER S AR Th ZE51](1984-2026) /NFL YT A TH

Sngieening
Nocharr

o v

2018 BREEES

2004 EFEIE
2008 HIEE
2008 5Tk
2008 sR T %

2021 EEE 2021 BRfERE

2023 BRFEdE

.
By
MECHANICS
-

Avrospate
Engineering

2021 FHZEE 2022 EEH
2021 ARIETE 2B

- 2023 W R JEAC R

s -
e b —

L

T4 FE (ASCE, JAE, 2025)

L]

2021 BIRIE 2022 B E

2023 HHEERE 2023 HfERH

Page 3

-




CRIS RS RCHI Sl RIS R SR GRISEICRIER GRIE R S RIS GRIERIGRIS RISRISIGE] TR SR ICTISTD
= ull)tu"-’f o085
il (.J

i 112 4 Sk K % 2 38

E Taiwan Mathematical Society
' -l Certificate of Quistanding Paper Award

L;’J Presented to
£
: BLE B
A dMgEXEHERFALSmATEMZ PHRER
FHEUAEAR P REB[EA) HAULK AT AP -
BB RTBRFHRAFHRERA ARG M
EWHIS  RERHIE - R A

W AR &

PHRABRPRTER WA, Ming-Lun Hsicl

,._
-

HapEaEelGEGRER RIS

The Mathematicaf Society of ®,0.C. (Tatswan)
Jamuary 2204 2024
IaiSeGRSRI SR RERISc s Iebel SRS caEsR GRS S RS e el els iSRS S[ESTE

E

EEREEGRRERRE

ISEEGIEls]

=l
5]

"—'
1

IREREPER

[

536

.1

CTCI FOUNDATION




B EBEAENRE

National Taiwan Ocean University

National Tatwan Ocean University

NTOU/MSV %‘ﬁ‘-i-% Jﬁf?ié iLi%‘ AR #’ﬁﬁ‘iﬁﬂﬂ*ii

i B iovied
- \ thamatice

. —— e p—

E. 2023

@

- 2023 EABE. 2022 m&igﬁ 2022 AML. 2022 MBE. 2023 JCI
@ @ ] L J

[EOT, 1024
incleneview

CPAA, 2021 EABE, 2021 MAMS, 2022 7aAMM, 2022 MRC, 2023

' S -l
. l . | MBE, 2023 !wm% 2023 AML, 2023 ‘ M, 2024
v . . 2 Lq .Q.A L— F!‘m 5:*’?'}*“&
9“. **’ Department of Harbor and River €ngineering z Machanicg Sound Vibration Laboratory 7 R 55 S by YT2 2023.02.07
NTOUMSY = \SU‘
‘3

0..,“ Department of Harbor and River Engineering Mechanics Sound Vibration laéora%



ek
g1
FH

R
Tk
gL
TE

PRF%

gy
& ' H >

Ewl\

ogpus®  026/10/28

NTOUMSYV created four PHDs

B
I TRR S S

FRATEY

‘._.M




MSV created master and PHD university

PR 7%

Sy, H >

Bét\

» MY 2 0

st 026/10/28

ZPER
Bl R

FRER

A1 8

R o

AT S R %
‘I“"‘IPJ‘ /3‘

B R

I A1 EE

ke s

:ﬁﬁ*g
A1 8 %
EiE:d




22 (NTOU/MSV)




1] 3R =
MR Crack growth

- N Sabe N FEM since 1963
B . 7 L - ,%
; & KA S Remesh near tip

= & &8 B & & W
& I
o] O ow\\““@"“\\m | BEM since 1969
B BB B E a Subdomain BEM, 1981, Ingraffea
) ¥ Dual BEM (MIT) since 1986
& r\}— D \_}”"u’., } (B ”
' T o Hong and Chen, 1988

B\Sp\ 8% & & &% & & = = ChenandHong, 1999 =

.\nl ."1?‘ SN

Ul it

& i
47"56?8 it



1986

1999

fitl (= K IETD)

APPLIED
MECHANICS
REVIEWS

»

A IRAES(BAREAN)

2000

ME AMR Taiwan NTOUM SV 2026
Impact Factor 12.2

APPLIED
MECHANICS

REVIEWS
-

X 4

o

2027

APPLIED
MECHANICS
REVIEWS

X

AN EE
AN ?

ZEOR R

Vi
TIL
7/ l N

2026/10/28 Chen J T#@ ASME-AMR-Taiwan2025.ppt

Ywe®




% Table G2 NTOU/MSV Googleciting 10% # 7 (Sep 14, 2026)
" Research Gate Scores: 45 h index:41 (Scopus)

J. T. Chen and H.-K. Hong, 1999, Review of dual boundary element methods with emphasis on hypersingular integrals and divergent

1999 series, Applied Mechanics Reviews, ASME, Vol.52, No.1, pp.17-33.
H.-K. Hong and J. T. Chen, 1988, Derivations of Integral Equations of Elasticity, Journal of Engineering Mechanics, ASCE, Vol.114, No.6,

1988 481
pp.1028-1044.

2007 J.T. Chen, C.S. Wu, Y. T. Lee and K. H. Chen, 2007, On the equivalence of the Trefftz method and method of fundamental solutions for 146
Laplace and biharmonic equations, Computers and Mathematics with Applications, Vol.53, No.6, pp.851-879.

1998 J. T. Chen and F. C. Wong, 1998, Dual formulation of multiple reciprocity method for the acoustic mode of a cavity with a thin partition, 137
J. of Sound and Vibration, Vol. 217, No.1, pp.75-95.

2004 JT Chen, IL Chen, KH Chen, YT Lee, YT Yeh, 2004, A meshless method for free vibration analysis of circular and rectangular clamped 113
plates using radial basis function, Engineering Analysis with Boundary Elements Vol.28, No.5, 535-545.

2002 J. T. Chen, S. R. Kuo and J. H. Lin, 2002, Analytical study and numerical experiments for degenerate scale problems in the boundary 112
element method for two-dimensional elasticity, Int. J. Numer. Meth. Engng., Vol.54, No.12, pp.1669-1681.

2008 J. T. Chen, P. Y. Chen and C. T. Chen, 2008, Surface motion of multiple alluvial valleys for incident plane SH-waves by using a semi- 108
analytical approach, Soil Dynamics and Earthquake Engineering,, Vol.28, pp.58-72.

2002 JT Chen, MH Chang, KH Chen, SR Lin, The boundary collocation method with meshless concept for acoustic eigenanalysis of two- 108
dimensional cavities using radial basis function, Journal of Sound and Vibration Vol.257, No.4, 667-711

2001 J. T. Chen, J. H. Lin, S. R. Kuo and S. W. Chyuan, 2001, Boundary element analysis for the Helmholtz eigenproblems with a multiply- 104
connected domain, Proc. Royal Society of London Ser. A, Vol.457, No.2014, pp.2521-2546.

2003 J. T. Chen, L. W. Liu and H.-K. Hong, 2003, Spurious and true eigensolutions of Helmholtz BIEs and BEMs for a multiply-connected 103

problem, Royal Society London Series A, Vol.459, No0.2036, pp.1891-1925.
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2003 S.W. Chyuan, Y. S. Liao and J. T. Chen, An efficient method for solving e ectrostatic problems, IEEE Computing in Science and Engineering, 5(3): 52 — 58. 5,045

2006 J. T. Chenand C. S. Wu, Alternative derivations for the Poisson integral formula, International Journal of Mathematical Education in Science and Technology,
37(2): 165-185. 4,564
W. M. Lee and J. T. Chen, Null-field integral equation approach for free vibration analysis of circular plates with multiple circular holes, Computational

2008 : _ 3,345
Mechanics, 42(5): 733-747.
W. M. Lee and J. T. Chen, Free Vibration Analysis of a Circular Plate With Multiple Circular Holes by Using Indirect BIEM and Addition Theorem, ASME.

2011 . : _ 2,805
Journal of Applied Mechanics, 78(1): 1-10.

2005 S.S.Lin, J. C. Liao, J. T. Chen and L. Chen, Lateral performance of piles evaluated viainclinometer data, Computers and Geotechnics, 32(6), pp.411-421. 1,498

2009 J. T. Chen, J. N. Ke, H. Z. Liao, Construction of Green‘s function using null field integral approach for Laplace problems with circular boundaries, Computers, 1174
Materials & Continua, 9(2): 93-109. ’
J. T.Chenand Y. T. Lee, Torsiona rigidity of acircular bar with multiple circular inclusions using anull field integral equations, Computational Mechanics,

2009 1,095
Vol.44, No.2, pp.221-232.

2009 J. T. Chen, K. H. Chou and S. K. Kao, Derivation of Green’s function using addition theorem, Mechanics Research Communications, Vol.36, No.3, pp.351-363. 1,167

1999 J. T. Chen and H.-K. Hong, Review of dual boundary element methods with emphasis on hypersingular integrals and divergent series, Applied Mechanics 912
Reviews, ASME, Vol.52, No.1, pp.17-33.

2007 J. T. Chen and A C Wu, Null-field integral equation approach for multi-inclusion problem under anti-plane shear, ASME, J. Appl. Mech., Vol.74, pp.469-487. 752

2008 J. T. Chen, K. S. Chou and S. K. Kao, One-dimensional wave animation using Mathematica, Computer Applications in Engineering Education, 17(3):323-339. 673

2009 J. T. Chen, M. H. Tsai and C. S. Liu, Conformal mapping and bipolar coordinate for eccentric Laplace problems, Computer Applications in Engineering 576
Education, Vol.17, No.3, pp.314-322.

1988 537

H. K. Hong and J. T. Chen, Derivations of Integral Equations of Elasticitv ASCF .lournal of Engineering Mechanics, 114(6):1028-1044.
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Overview of numerical methods

Numerical M ethods
|
|

Mesh M ethods
|

Finite Difference Method

|
Finite Element Method
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Boundary Element Method

M eshless M ethods
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Null-field BIEM
Degenerate kernels

WNM
MNWW
Difference Equation PDE- variational Integral Equation
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Thin breakwater
(degenerate
boundary)

W K Weng and CY Yueh
10 (1.7-mm thick)
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Dual Integral Equations by Hong and Chen(1984-1986)

Singular integral equatioNn———p Hypersingular integral equation

Cauchy principal value

Boundary element method

1969

normal
boundary

b\, '\15:39I\/|arch 20, 2013

y

NEANARE

A

—_—) Hadamard principal value

(Man
— Dual b

y

1986

gler principal value)
oundary element method

LTI

degenerate
boundary

LT S



Degener ate boundary

(-1,0.5) (1,0.5) O geometry node

O {71 O (4} o)
A A M the Nth constant

2=0 [6l|[E] 50 or linear element

(0,0) ) [U{t} =[THu}

N 1 N [A] (

. I [LK{t} =[M[u}
(-1,-0.5) F 0 (1,-0.5)

5(+) 6(+) — N(9) 5(+) 6(-)

[-1693 -0045 0471 0347 -0054 -0.054 0039 -0.335] [ -7 0000 0588 0519 -0321 0321 0927 1.107]

-0045 -1693 -0335 0039 -0054 -0054 0347 0471 0000 -z 1107 0927 0321 -0321 0519 0588

0445 -0335 -1693 -0335 0019 0019 0445 0703 0219 1107 -7z 1107 0464 -0464 0219 0490
)= 0347 0039 -0335 -1693 -0281 -0.281 -0.045 0471 M- 0519 0927 1107 -z 0785 -0785 0000 0588

-0.081 -0081 0063 -0638 -1.193 -1.193|-0.638 0.063 + 0927 0927 0888 1326 - =7 ]| 1326 0888
5( ) dependenc 0927 0927 0888 1.32 —Z —Z 1.326 0.888 5(+)

-0081 -0081 0063 -0638L=1193 -11931-0.638 0.063 6(+) 6(+)
0039 0347 0471 -0045 -0.281 -0.281 -1.693 -0.334 0927 0519 0588 0000 -0.7854 0.785 -z 1107
|-0335 0445 0703 0445 0019 0019 -0335 -1.693] 11107 0219 0490 0219 -0464 0464 1107 -7 |
> 5(+) 6(+) |
l [z 0000 0184 0519 0458 0458 0927 0.805] n(s) 5(+) 6(')
n (X) 0.000 7 0805 0927 0458 0458 0519 0.184 4000 -1333 -0.205 -0.061 0600 -0.600 -0.800 -1.600
0612 0805 7 0805 0464 0464 0612 0490 n(x) ~1.333 4000 -1600 —0.800 —0.600 0600 -0.061 -0.205
0519 0927 0.805 T 0347 0347 0000 0.184 -0282 -1.600 4.000 -1600 -0.400 0400 -0.282 -0.236
[L]= 0511 0511 0888 1417 — 1417 -0888 | -0061 -0800 -1600 4000 -1000 1000 -1333 -0.205
el ) i IR ' 5(+) M= 0gs3 0853 0715 ~3765[ B0 8000 Ja765 0715 5(+)
0511 -0511 -0888 -1414 -z x| 1417 0888 6(-) -0853 0853 0715 3765 |-8000 8000 [3.765 -0.715
0927 0519 0184 0000 0347 0347 7z 0805 0800 0067 0205 1333 Tooo —Looo 4000 .16l ©(7)
| 0805 0612 0490 0612 0464 0464 0805 -1600 —0282 —0235 -0282 0400 -0400 -1600 4.000
! %\s '\15 :39March 20, 2013 QEMJ 'LM;I U()g
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How to get an additional constraint

f () =(x-a)"Q(x)+ px+q
f(a)=pa+qg, whenx=a

The number of constraint equation isnot enough to
deter mine coefficientsof pand q.

Another constraint eguation isobtained by differential operator

f'(x) = 2(x-a)Q(x) + (x-2)*Q'(X) + p
f'(@=p, when x=a

| l BEM 4-Tai 201
L \5 \15:39March 20, 2013 M 4-Taiwan, 2013
|'T'.'.l".;v~.~.,.,. d
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efinitions of R.P.V., C.P.V. and H.P.V.
using bump approach

* R.P.V. (Riemann principal value)

RPV.[ Injx|dx=(xIny-x)|:Z, = -2

* C.P.V.(Cauchy principal value)

CPV [ %dx: "Tofﬁf %dx: 0

* H.P.V.(Hadamard principal value)

HPV.[ %dx=_|>i:)nj:+f X—lde—§ =2




Liggett and Liu (1983)

 The singularities that
occur when the base
point and field point
coincide are not
iIntegrable 777

The Bound 1r\

Integral Equation

Method for Porous
Media Flow

Multi-domain BEM, Ingraffea 1981
(before 1983)
J C Nedelec 1982

James A Liggett
Philip L-F Liu

. Google citing "% ng
B \91'\ 1715§9§a“h 20, 2013 BEM 4-Taiwan, 2013
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Dual BEM
(madein Taiwan)

=IS =

Portela and Aliabadi )
(Portugal and UK, 1992) Liu Y J =
(Fracture and Fatigue (U. Cincinnati, USA.2006

(Acoustics-thin barrier

— |
B. Amadei

E.N. Pan, C.S. Chen, 1997

(U. Akron , USA)
(Rock fractuge)

Leonel E D
(Brazil)

2011
(Cohesion crack)

tres 582
(NTOU, Taiwan, 1992)
Thin breakwater)

@&
l‘&-- .j E
. Dual BEN -
Hong and Chen §&+ % L\
1984-1986 ,l
NTU, Taiwan o (K '
' ,\"\T-«'."i:'.t.'.s.......
e @) A—

arv ) aml

H.P. Nguyen
(Viet Nam, 2023)

Han and Cho
South Korea, 2023)

”-% jl_ "ﬁs‘

=t w1
Vijay and Nishad
(India, 2020)
(Water wave)

2R A (SIF)
(Hunan, China, 2015)
% »<ig (SIF)

(Dalian, China, 2015)
Chern S and Wu B 2023
(Hydraulic fracture

Zozulya l .l

(Mexico, 2000)
Hypersingular BI

Linkov
(Russia, 1999-

(Hypersingular BIE

DBEM-followers.ppt by ChenJ T




Citing records of dual BEM

(updated June 4, 2025)
Hong and Chen, 1988 Cheg asn|\§|j :_OAHI\G/JI, Rl999
ASCEEN APPLIED

MECHANICS
REVIEWS
-

B Google: 482

Google: 519
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Infinite domain

Paradise
(1988-1998

Levy’s problem

(FromT.C.T. Ting)

Paradox
(2008-2018)
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Parasite of BEM (2000-2022)
inimum®

singular “
value

AT *mu-w- - T Rank-deficient systems

-2

0
T T T T
0 04 .08 12 16 2

Radius |

Degenerate scale

Engineering Analysis with Boundary Elements

T T T T T
0 2 4 6 8

Mechanics Research Communications

Fictitious frequency

g T: True eigenvalues T
g S: Spurious eigenvalues <9.499>
= 1 sOMBtry node
1E:020 - ' _ ] ] _
= s : G the Nh ccastant
= ﬂ,} y ' of Imear e=ment
SIEE ' ol
= -\.r::: : (oL =) T
I .
S 1E-040 AL f
5 2 N : (L3000 = 3¢ o
3 = 1
= 1
= 1
= :g T
= %60>K10.940>
1E-060 E i : 1
= <6.392> <9.447<10.370> | Bt
= s s - S D e i o -
= C-C annular plate <9222>  <11810> =l 3 SmAsZE
=l u, J complex-vauled formulation o P ¥ § L3
S L L L L R A L L R U U -
0 1 2 3 4 5 6 7 8 9 10 11 12

frequency parameter ¢
: . Degenerate boundary
Spurious eigenvalue —

International Journal for Numerical Methods in Engineering Parasite of BEM.pptx made h



Paradox ovroumMsvy)

=T HEELLFHET  Niels Bohr 7 H AV -

How wonderful that we have met with a paradox.

Now we have some hope of making progress!




BEM/BIEM
achilles

tendon

W v
d, =
S nh 7 “snhn, o
d—c coshan,
% l sinharn,
> 5 (l— e—Znyi) = 9 (1—6 777777 ) 3
\ 2In(2c) -—— Z;ﬁ (eZanzh . e—2n71) i Z;E (eznrh _ e-zm"'h) =

ATOU MY Lz A

r'1/3)°

h=1
Ar?
a=a,[] 2.37105
_ A7 T'(2/ N) =4
1/ N)?
A7 T(1/ 2)
_o _A7T@2I5) ) apoes a=a, = T [11.69443
T(1/5) rds4)
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BEM/BIEM achilles tendon

1

Failure of BIEM/BEM

for the special case

ey R R K
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dimensionless argument

h i Laplace equation

MREIE 5278 J

sin(30) = —0.9880316
adi _arc
sin % :% %\arc ‘9—@




B EBEAENRE

National Taiwan Ocean University
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onxs NTOU/MSV Collaborators since 1988
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Taiwan-India joint work on breakwater using the dual BEM (2022-2025)

x = =y o= Frocsmrface  w ¥ =+

C.S. Nishad, S. Neelamani, J.T. Chen, and K.G. Vijay, 2023, Gravity Wave
Interaction with Cage Enveloped Breakwaters using DBEM, Z Angew

Math Mech (ZAMM), e202200064, —
https://doi.org/10.1002/zamm.202200064 ENGINEERING

(EABE2023)

BOUNDARY
ELEMENTS

K.G. Vijay, C. S. Nishad, S. Neelamani, and J.T. Chen, 2021, Dual BEM

for Wave Scattering by a H-Type Porous Barrier with Nonlinear

Pressure Drop, Engineering Analysis with Boundary Elements, Vol.131,

Seahed i

(EABE2024)
1. R. Appandairaj, K.G.Vijay, K.Murali and J.T.Chen, 2024, Oblique
Wave Interaction with Dual Submerged Oscillating Buoy as WEC
near a Partially Reflecting Wall, Engineering Analysis with
Boundary Elements, Vol.166, 105822.

pp.280-294.,

|
£ 2 0 Rt 1
Seaside Leeside
B \SU\ ¥ wrier , barier  (EABE, POF and Renewable Energy, 2025, Revision))
| |



Taiwan-India joint work on breakwater using the dual BEM (2025)

(POF 2025)

Mg 4. Sdvrey rpwvaeseion ol operimentd st bihe wave faw

S. Salman, K. G. Vijay, H. Bel
scattering by barge integrated porous cages: experimental and
numerical study, Physics of Fluid, Accepted

PTO Carrier

= (EABEZOZS) Sotets ' Autde 00D Fro R~ =T e
ENGINEERING bt A - ralls ¢ =
EOUNBARY | S Salmana, K.G.Vijay, C.S. Nishad and J.T.Chen, 2025, Numerical and i W\ Crs A0\ .
Experimental Investigation on Compartmentalized Porous Cages, " Ay 4 :
Engineering Analysis with Boundary Elements, 179 106353. ' Pt A I
k WEC 2oy
Fi
rH_ (“\)
Sezibed Ise =3
1 R g T Chen, 2026,

Experimental  and Numerical Investigation of an
Asymmetric Half-airfoil bottom Wave Energy Converter
B \51 under Regular and Irregular Sea states, Ocean Engineering,

= A Revised TeeeSETaE e
TOU MY L RV L ey




Take home parameters
PARADISE PARASITE PARADOX

Take home poems
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National Taiwan Ocean University

Department of HarGor and River Engineering Mechanics Sound Vibration laﬂora%
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National Taiwan Ocean University
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Thanks for your kind attention
EVE5 Phi Tau Phi

105

L
% 8

P )

77
g
Bzt 57
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e e

Departmeat of Harbor and River Engincering .
National Taiwan Ocean University £ -Te _&
since 1960, hetp Awww hre orou. ed tw

URL:http://msviab.hre.ntou.edu.tW/ sice 19

U tube: https://www.youtube.com/watch?v=1d3xr9zdFGg Since 2015

E mail: jtchen@mail.ntou.edu.tw
Google citing: http://scholar.google.com/citations?user=CcL1xQoAAAAJ&hl=en
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Null space of influence matricesin the BEM

Stupid Chen paid morethan 40 years (from 1981 to 202z
to understand one book cover of Master Strang book May 15, 2023

(R GO R?N)
- =TT R e T e Iy Introduction to
A- - [Alvi)=oild ] Eoumn space LINEAR ALGEBRA
Row space | R(AT)or C(A) FIFTH EDITION
RA)or C(A T) [A]{Xp}:{b}i : All range of [A]{x} =
All rangeof [A] {y} == = S : n
| o | 4}
{W' } Al =P ! i=2N-r,+1,..,2N
i=2N-r +1,.,2N K !
: di
dmf, X} ={x,} + %] [Alfwe} =ofg) o GILBERT STRANG

O I
(0} — | (0}

- = S

=~ o O
1 o

Nullspace N2 Lo Left nullspace
|

N(A) {l/jo} N(A")
i
1dim2N—fa i=1,...2N-r,

Paradise, parasite and paradox in the dual BEM (U, T, L and M matrices)

Bl 34 100




Message from Gilbert Strang
May 15, 2023 last lecture

Dear NTOU/MSV people,

Introduction to
Thank you for such a generous message ! | am very happy
that you approve of the final lecture -- | wasn't sure what to LINEAR ALG EBRA

say . | am so fortunate to have the chance to teach at MIT and FIFTH EDITION
also to have the lectures for Math 18.06 and 18.065 on
Opencourseware ocw.mit.edu . It is neat that you found
applications for the 4 subspaces figure.

Linear algebra is a beautiful subject --- and teaching is a
beautiful life.

| hope all your work and your life goes well !
Very best wishes
Gilbert Strang May 17, 2023

By
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NTOU/MSV ,5 MIT j(Eﬂi n\lzln'i
1989 BEM 11 J J Connor o=

Acdvances in
Boundary
Eloments

MECHANICS

RESEARCH COMMUNICATIONS

Vol ' Camputatans
and Fundamantal

“M“--_

RrTotarmuions! Ssumal (=1 ihe Ragd Coamatatiza
«mem-(-m M ries
< Fuide Soiide Patiches 302 Sislrs

Gilbert Strang
\%\‘9\ May 15, 2023 last lecture
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Bookorpaper | Tile | S

1

6

2016

2021

2021

2021

2022

2023

Mapping diagram of Strang

Gilbert
Strang

YL Huang

WC Tai

CH Shao

Book

TAFM

CPAA

EABE

JE

EABE

Introduction to Linear Algebra (5™ edition)

Study on the stress intensity factor and the double-
degeneracy mechanism in the BEM/BIEM for anti-
plane shear problems
(double degeneracy)

Anindirect BIE free of degenerate scales
(degenerate scale)

On therole of singular and hypersingular BIES for the
BV Ps containing a degenerate boundary
(degenerate boundary)

Study on the double-degeneracy mechanism of
BEM/BIEM for a plane elasticity problem with the
line segments
(double degeneracy)

Arethe direct and indirect BEM/BIEMs equivalent ?

Appear

Appear

Appear

Appear

Appear

Appear
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@vanable BEM
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Numerical instability of BEM/BIEM

Statics (rigid line inclusion)

Dynamics (time-harmonic)

Statics (heat conduction)

2D Laplace equation Helmholtz equation 2D Laplace equation
. 6.5
. ; ®- @ @ cxact solution
:. -~ 5.5; (I = 2.37291)
) ol [l = 2.37105]
' 4.5
N AT 77 T
! ! ] 5.2 5.6 6 6.4 6.8
: . b/a
Degenerate scale Fictitious frequency Degenerate scale
iE II.'I"-'IA":II“-I:I-[I.II.'IIf-ul'-_.
i :l-E r . - . ra |
Y = e’

Stress inten:sity factor

radiation and scattering

Exchanger tube
ion shape factor

File name:Numerical instability of BEMBI
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Departmeat of Harbor and River Engincering
National Taiwan Ocean University
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Dual BEM, DDM and Dislocation
theory

Neuber-Papkovitch function Higher order element
by Shou K.J.

BEM 4-Taiwan, 2013

15:39March 20, 2013




Paradox in mathematics and mechanics
(1986-2019)

Elasticity BIEM

X

Levy’s problem Harbor resonance
(FromT.C.T.Ting)
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e Paradox oNroumsv)

Angle degeneracy

a=aqa,

wedge A JE ] iz iz ES K

fireasonable eigensolution

C> Unique solution

Scale degeneracy
(BIEM)

Frequency
degeneracy
(Resonance)
w=C0 EBL{F BEIFAEES K
K Q

—WWWWWWA— T =

SONNNRNAN,

,

P G

X+ w”X = cos(Qt)

F
Xp (t) — m COS(Qt)

=0 W #EHERA.

2 a.+b, a= ac
ZK[Inat+bcj: 2b, Q> b=D
2 a + bc M
k=3—-4v
C> Nonunique solution

IEERF BT A—ffE - (1S
F cos(Qt) — F cos(Qt)
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Taiwan role on BEM
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Taiwan BEM/Meshless Meeting (2021)
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Dual BEM EiE=15(1984-2022)
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History (BEM Workshop in 1986)

| was a TA at that time (1986).
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Published in the bulletin (1911) of the Market
Street Church of Chnst in Athens Alabama
James Wilham Foley was born on 4 February
1874 m Samnt Lows, Missour:. He became a
newspaperman and a poet, and was a Poet
Laureate of North Dakota. He wrote the

poem “"Drop a Pebble in the Water,” for his
rwo adolescent sons. He passed away at the age
of 65 on 19 May 1939 in Los Angeles, CA

Drop a Pebble in the Water
By James W. Foley

Drop a pebble in the water: just a splash, and it is gone; ‘

But there's half-a-hundred ripples circling on and on and on,
Spreading, spreading from the center, flowing on out to the sea.

And there is no way of telling where the end is going to be.
Drop a pebble in the water: in a minute you forget.

But there's little waves a-flowing, and there's ripples circling yet, 1:); f u.
And those little waves a-flowing to a great big wave have grown:

T
You've disturbed a mighty river just by dropping in a stone. ;37 ;]’,_ é

Drop an unkind word, or careless: in a minute it is gone;
But there's half-a-hundred ripples circling on and on and on.
They keep spreading, spreading. spreading from the center as they go,
And there is no way to stop them. once you've started them to flow.
Drop an unkind word, or careless: in a minute you forget; ,,' | —
But there's little waves a-flowing, and there's ripples circling yet, e |24
And perhaps in some sad heart a mighty wave of tears you've stirrad. E/ |:h AL
And disturbed a life was happy ere you dropped that unkind word. x ﬁ ’ I
Drop a word of cheer and kindness: just a flash and it is gone;
But there's half-a-hundred ripples circling on and on and on,
Bearing hope and joy and comfort on each splashing, dashing wave
Till you wouldn't believe the volume of the one kind word you gave.
Drop a word of cheer and kindness: in a minute you forget:
But there's gladness still a-swelling, and there's joy a-circling vet.
And vou've rolled a wave of comfort whose sweet music can be heard

Over miles and miles of water just by dropping one Kind word. _
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Seepage with free surface

FEM (iteration N0.49)

Initial guess

<’“\..
After iteration =N

> Remesh area

BEM (iteration N0.13)

[

‘_.-.
. 0

0
.
"-.
A

Remesh line



PARADISE | PARASITE

In the sky, there is a paradise
In the earth, there is Suchou and Hangzho

EEXRE THKN

BEM always needs fundamental
solution or Green function
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iﬁ(pai adise ?? 4 (parasite)??

Fundamental

solution
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Suzhou Han@m“
2008 20159y

Paradise in the Earth Par asite in the BEM
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