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2001 50,000
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ZHRHIE—PERZRERTHEZE(OZEZITEEMFER)
RE

2020 £ 9 H 29 H, L PHRS U 2 KRS T 344T . ARDHZIE ] T P B RFABE
L BORBEEEEAE, KR E R A L m A, RETTRERAMER L, WIS ER e A,
TR, B B AR A2 & R B AR .

T 2 B T2 e 5e 22 Fic el e A n b = F
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118



HIAFERFATIZEZF R 2020 FRAIET

Bija, #be Al 7ROy (g2 TREIEMIERD) 5. ENE 7 E 22N HREN KR
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Jik&g, SR T TREREABISE R LS L. g, SRR B ZAR BRI, Wit ek
JEHC A R R SCHE AT 51 UE ], SR ARSI R IE EAKIZ AR K .

119



I RFZRTIZS T 2020 FRAER

ZHHIZ—FEITRERRETESHE ( TEEMIRBKRE
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2020 45 10 H 24 H N, R HES I+ BIfE 2 R & T 2547, RRIHZESIE 2] 7 E TFER
TEWEHBGEEERSE . FBRSRELE. PIRBIZE AT BORRERMAERFILL 200 AN T#HE 2
i T2 B e K 2 58 i £ 47

DB ERYIBE I BRER ARG, IFRIZ A T £ AR . R I KA E
FLAh TRE Ot 22 4R 4P PR S BORWTIT, ARG TR B IR /K B v AN B s 5 1236 77 T BUS R S Q108
Ro RERBARP ZAFR LI, FEERHE D 55K, =K% 10, FHFIRE PR A2 R0 LR
TG B ERAN M TR . 2015 4F 2k b [ TRERe b L.
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2020 F (F+E ) M1 XS EEEHE—RMF NS
ERITET A% Eduardo ALONSO #iE= FF+iH

2020 FF 6 H 6 H R4, PEEEZF INZ % Je I HE T K% Eduardo ALONSO 43 ST R 2% 1 [ BB i i
Hea@iE, = EFUF2020 4 CGEHDUE) #iim ks g =B .

WL R 25 3 S AR 2 5 B B K AR B A 48 7 G 1] SR (1 e SRR g Jee i 26 T A e, R o ]
PAZ WK 2 L TR AR SR %% Aok, AR A — 7 32 PR A K 4 [ R A 1) S

S EERKIZEF (Biography of Prof. Guo-Xi Zeng)

O HEER, #R, 1918FEHEThEFERERMT

® 1943 RENAZFZFLFM

e 1950 REEmIEXFMIFNT

e 1950 FEBEINAFZELARIIERFAIR

® 1953 EHIAFELTRTIZRHIR

e 1979-1984 EHIIAFTAIIERER

® 1999 RIK, HEIESMRE 1918-2014

Professor Guo-Xi Zeng born in Quanzhou, Fujian Province, China in
1918. He obtained a B. Eng. degree in civil engineering from Xiamen
University, China in 1943, and a Master’s degree from Northwestern
University, USA in 1950. Then he became an associate professor in the
department of civil engineering at Xiamen University, China in 1950 and
a professor in department of civil engineering at Zhejiang University,
China in 1953. From 1979 to 1984, he was the head of department of
civil engineering of Zhejiang University. He retired and became an
emeritus professor at Zhejiang University in 1999.
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OThe next Zeng Guoxi lecturer:

ODate: 15:00, 8 May 2021
% Professor David White, BAL MA,
MEag, PhD(Cantab), FREg, FICE.

Title: to be determined
FISE, FRINA, FIEAust

Wi BARTTE T TR O
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ARV AR IR AL, MR R DK A TE I AR R T 2020 SR “ 2 (M S5 RH BB
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Fy ‘ . . -

MAACAKLE R G, JOEHERAE T  “RERIR” g0 mds. “HERIR” ——500 K
H4eER R 2204  (Five-hundred-meter Aperture Spherical Telescope——FAST) , & “+—F” EX
R TR, = B B 30 st R oK s AR S BRI sy . FAST I H G R gi——E3)
RIS AR = KRERE FAH 2 —. gL S B T FAST 4 R840 RN IF I 50 FAST
SEMBARMEBZETZ T, RGNHE T FAST E5) SO A5 AR T % SOF THZS A T RBER . &
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ERNIEFZRESK=ZETRFZHETE LR

2020 4 10 A 26 H, @R TREEB S K =B TR e RE 0T IS S 44T TR W 2 e
WHIN A RZEF TR0 b [ F 55 R Prof. Giuliano Noci, K22 B TORSAHTH S RIAK . &
B2 BE Rl B & Prof. AleesandroBalducci; £ 3 TAHE - Fe Rl Be K Rk HHR . EFR 225 & VR AL BB
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BBFEBNS I, HEBEITT RS 7 [ PR R X AT IE WL M bR A Be, et s @ s s
FEHEE BIE NSRS IR G 1R =R USROG, S HESE AL % A BRI &
fE, SR EE SRR PER R DR PIRE S AR S POE BRI SR, LTI, 2L
R/ =R e e (B AR B S i i N S (i

B TR R 5K = TR (QS @ FHEA S 7, 2020) 1T WA RAE @ S4B U R IF 5 R 4T
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AFF 4T 2k EiFE “Strategic Planning and the New Challenges of the Contemporary City: A View from

Europe” .
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FTHRIFI [ R 515 -
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JOURNAL OF INTEGRAL EQUATIONS
AND APPLICATIONS
Volume 31, Number 3, Fall 2019

ON A SPECIAL INTEGRAL EQUATION WITH
AN EXPONENTIAL PARAMETER IN THE KERNEL

ZHANG HONGHU

Communicated by Penny Davies

ABSTRACT. Applying Laplace transform on a general-
ized acoustical radiosity equation results in a special Fred-
holm integral equation of the second kind with A =1 being
the integral coefficient. The kernel of the equation contains
a varying exponential complex parameter. The values of the
parameter that make A =1 be an eigenvalue of the kernel
are defined in this paper as L-eigenvalues of the kernel, and
the corresponding eigenfunctions are called L-eigenfunctions.
The interest of this study is on the properties of the L-
eigenvalues, L-eigenfunctions and the residues of related func-
tion at the L-eigenvalues. A set of theorems with a series
of lemmas as bases are given and proven. They construct
an integrated ensemble to reveal the decay structure of the
generalized acoustical radiosity system with finite nonzero
initial excitation.

Theorem 1.1. P is a set of countable points, and it has no finite limit
point.

Theorem 1.2. Re{P} <0 forall P€P.
Definition 1.3. The values of Re{P}, P € P, can be sorted in

descending order, ie., 0 > —ap > —a; > -+ > —q, > -+, and we
call P an L-eigenvalue of K (x,2',p) of order n > 0 it Re{P} = —a,.

160



HIAFERFATIZEZF R 2020 FRAIET

Theorem 1.4. (i) If P€P, then P € P.
(ii) LeLp if L€Lp,
(iii) L(x,p) = L(x,p) for all pe C—P.
(iv) Res{L(x,p)eP'} =Res{L(z,p)ert} for all p € C.

Corollary 1.5. Res{L(x,)e®"} is real-valued for a € R.

Theorem 1.6. For P € P, we have

Res{L(x. P)e"} € Lp
if Res{L(x, P)eP*} #£0. In fact, supposing P is a pole of L(x,p) of
order r > 1, it holds that

r—1
R.OS{L(-.‘;:,P)(;.‘Pt} = Lp(;r-gf.)(_—:Pt = Z lp__k(;l‘-)tkept,
k=0

where each lpy(x) € Lp if Ipy(x) #0. Specifically, if r =1, then

Res{L(z.P)e"*} = Res{L(z, P)}e""
= Lp(x)elt = lp,o(;'li)(:fpt £ ().

Theorem 1.7. (i) The real number —ay is the only L-eigenvalue of
K(xz,2',p) of order 0.

(ii) K(x, 2", —ag) has a unique normalized positive L-eigenfunction, and
the geometric multiplicity of —aq s 1.

(iii) Any L-eigenfunction of K(x,z', ) is linearly independent with the
unique normalized positive L-eigenfunction of K(x,2', —ag) for a real
number o £ —ay.

(iv) When p(x) =1 and S is an enclosed boundary, one has —og =0,
and the unique normalized positive L-eigenfunction of K(x,x', —ag =0)
18

1

o(x) = NGl

Otheruise —aqg < 0.

Theorem 1.8. If By(x,t) Z0, then —aq s truly a pole of L(x,p).
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5% “Theoretical analysis on structure of sound energy field decay of acoustical radiosity model with finite initial
excitation” , f£ 2019 £F 12 F f- Ui JASA HITISHIIF T 2020 4F 1 HIEsURER, 3RS TN T & KK
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@ CrossMark

Theoretical analysis on structure of sound energy field decay
of acoustical radiosity model with finite initial excitation

Zhang Honghu®

Department of Architecture, Zhejiang University, 866 Yuhangtang Road, Xihu District, Hangzhou City, Zhejiang Province, China

ABSTRACT:

The acoustical radiosity model (ARM) is a typical algorithm in geometrical acoustics to simulate the sound field in a
room of ideally diffusely reflecting boundary. Even in such a room, the sound field decay is a complex process, as
the relaxation of the sound field observed in simulations has shown. Based on the Laplace transform of the
acoustical radiosity equation, this paper gives a set of properties of the ARM. It shows the system has a series of real
or complex conjugate L-eigenvalues and corresponding L-eigenfunctions. Under the relaxation condition, the sound
energy decay on the room boundary, generated by finite initial excitation, can be expanded as a summation of decay
components, which are composed of real and/or complex conjugate decay modes. Each decay mode is a decaying
and oscillating L-cigenfunction corresponding to an L-eigenvalue. The real part of the L-eigenvalue is the
exponential decay rate, and the image part is the angular frequency of the oscillation. The reverberant sound field
inside the room space has a similar decay structure to the boundary. As an example, the decay structure in a sphere
is analyzed. The relaxation of the sound field is explained by the geometrical significance of the sound field decay.

© 2020 Acoustical Society of America. https://doi.org/10.1121/10.0000510

(Received 29 March 2019: revised 24 October 2019; accepted 10 December 2019: published online 29 January 2020)
[Editor: James F. Lynch] Pages: 399-410

FIG. 5. Solution of the case of p = 1. FIG. 6. Solution of the case of p = 1/2.
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eThis is an intensely mathematical manuscript written for sophisticated readers who understand and
appreciate the long history associated with the study of acoustical decay in enclosed spaces.
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e Although I was unable to follow all parts of the manuscript because of its mathematical complexity, | am
nonetheless convinced that the Laplace transform technique to calculate the complex eigenvalues is sound.
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