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2 B R B B FAEIRE S hy BETRM 2 Rl O Fidk %
BEHE LTREATESHE HET B

iR W, 2 R O ¥

fa] & 1 DT 2 RIulriE O

A bY oy Tk GhoE#MARNESE LTS | RENBHEESL TV EIEEG
RuAFEENKEUTEBBE | »5. SKRuOBEEZHET
% G ALY ik
AERE. EE, A& 2IRTTEE. 3RTLFE,
RISy 81k HAERRES R S REOHM, Y v THEE
WHEAEN DB
RIBAL 20 FHIE | HARIKOER S SIHUEM.
HBRFE ik HEA S h e fR DI PRI b RMBEE <
HEND B
W7y | EEk
F|E2ERETS —EKEE RAONBIFHRE O H
- ST S T e e
7
B EMRRARERE T | SRTMBRRABHNZAL | 2ER LR RAOBEE  SHE
5 JiEk BY. 2RaMEOS CEA | DB
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3-8 2FHHREO2RCBERBFONELZORIE

83-83-1 2WREEHER

Cc2,d2) @

t] A'
V(‘lx.O*

M3-1 2RIBHEROBERLBELRHE

(1) HBEOBERNHEH

K3—-1kmd Lok, FEEROBKBERC,, C12db22F & a, b
HHBERCIVBEBINTVEI30DLT 3, BEEOZ#HAkm. KER x . 4
BEAcz#ze s, KB WUO—E@hHho5REMO—Efh FTCARD
EcEs 5,

VWEL A AGUTKAREB o, AARB oD ERER LD, 2FHKa

b RBANEBETO, BEOMENBER (Xao, Zao) » (X0, Zbo) 2Dy
EBPEFER t B WVT (Xag,Za0) » (Xpoyr2zZbo) KRED, POZhPHhoRE
DEDCHAE Qua, Quo R EBHE VY REET 2033, ChoOEMEE

GEROEKREEEZRZN,. Ko Z0. Dva, 850K, 2. 0vp 2352, 233

hoBEIRANTRDOLEN B,
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BHalconwT;

AY2—1 Xa1=Xao— Xao=Raexp (—ioct)
E—7 ! Xos=Zao—2a0=2sexpP (—i0t) (3.1)
B— ! X.s= Qva =0vaexp (—ioct)

FHbikowvwT;
A¥z—: Xbp1=Xvo— Xvo=RXsexp (—iot)
E—7 ! Xps=zro—2b0=2sexp (—ict) (8.2)
B=n ¢ Xps= Qvb =Qvbexp (—ioct)

TR, i REBBME (=V-1) ¢b 3,

A EB) . KM, FEMOTLFARBY ZH/NREEE T, TEEN
mEEELITSE, X (3.3) OOBERFY Y + 10 (x,2;5t) ZF B,
ChOoBMRuELINLERTF vy v VEBY (x,2) & XN (83.4) D577
ADOHBEAEWMET 5,

® (x,2z;t) =(3¢o/0) ¢ (x,2) exp (—ioct) (8.3)
AR g2¢
gxz 322—0 (3.4)

H3-1ksWVwWT, Bh»S 48N, —BEKRKBHIIBTZMEx =208
FU¥x=—Q2,.8, ThEhEBRUBEFAB,A’B 2%, HEdEEE (0)
(xZ2L8x), (0") (x=2—-2,") LT (1) (—L=x=LR) &R,
BHRBOBERT vy v VEBRIEALR T VY » VEBEZNR TN, 00,00’
O, BEUV Py, 80°, 0T B, IR (0O) LV (0°) RiZ\ HEARBHFE
B, AHEIAKRhTCAGHEERGE REIKEh ' TEAROSNFEET S
TS 5,

(2) R7Fvy + VEBEBEARHE

fHi (O) BV (0’) oXF vy v+ Vb0, P’ 13y BHRERED &
CKBEZH2WHET S 77 208K (3.3) oELTUTOXS kB X
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oh b,

o (x,2) ={exp (—ikox)+ﬁrexp (ikox) } A (ko,z)

(3.5)
¢0’(x,z)=@texp(—iko’x)}A(ko,,Z) (3.6)
_ coshkg(h+z)
A(k092)— Coshkoh
A(k’z)=coshko’(h’+z) (8.7)
0 coshko h’

cews RepevoRBZhZURHE, BAELEDIHEEH. koB LU
Ko'lds ThZhAKZEhBEICh KRBT IHEMT, ROVBEEROBEGTHE T
5%,

02=%kotanhkoh=%ko'tanhke h’ (3.8)

ST\ HERZITOR Do TREIEZRRT B —EMEhos Ly nE2HEMHE
B () Ab oA CHAMERLTCRBERET S, 22Ty RF vy e VERS

BEU, KR TRENZ IV EBERACBFBHEAZBAETLTY L,

$=hoe (§¢/8n) (3.9)

(A) REBAABBLIUVA'B' BT B4H
FEEEA LR, X (3.5) LUK (3.6) CRENBRF VY v VR
EBZXANF—RALEBRHEOEARELZMEELIV, UTFTOXREY Lo,

p=do={exp (—ikols) +Riexp (ikoR:)} A (ko,z)
(on AB) (3.10)
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p=ho (§¢./8x)
=—ikohof{exp (—ikofx) —Krexp (ikofx)} A (ko,2z)
(on AB) (3.11)

d=0o"=Kiexp (iko ) A (ko’,2z)
(on A’B’) (3.12)

d=—ho (§¢/8x)
=iko'hoRiexp (iko' £+') A (Ko',2)
(on A’B’) (38.183)

(B) HHEHE C,,C3,CsBIUVKEHmCs BT 254
BMNRIBEOEBHRE LOBAREZHRR, RATRDODIN B,
20/ 9t2+3(gd/8dn) =0 (on C;4,C3,Cs) (8.14)

N (3.14) kN (3.3) 2RATHLUTORNEE B,

$=T¢ , T=0%ho/$ (on C;,Cs,Cs) (8.15)
KECOEREMG, KKTFORBREL LD R E%5 .
d®/dn=20 (on Cg) (38.186)

K (3.16) kX (3.3) 2RAFTBLUTOREE B,

=0 (on Cg) (8.17)
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(C) 2F%a,bOBKREC,,CaliBY 55H
K (8.1) LUK (3.2) BART LS BH/NEB LTS FHOBRKRE

FOE (Xarza) BLUH (Xbr 20 ) RBTZRBOKED & O HE R
Uar Up, Wa, Wyl BEBIBROBEREACIVKRROL> KRD SN B,

u.=go/8x )
=— 10 {Ra¥ (Za—2420) Vval exp (—ict)
wamB DBz (on Co) (8.18)
=—i0 {Za= (Xo—Xa0) Qva} exp (miot)
(on C2) ]
u, =g &/ 8 x )
=— 10 {Xo+ (zb—240) Dvo} exp (—ioct)
=808 2 (on Co (3.19)
=—i0 {Zv= (Xs—Xs0) O} exp (—iot)
(on Cy4) )

¥, BHRELOR (x,2z) RBF 5, BEHAR (1) »oskfinmEsk
MAMOFTER, RXTRDLEIN B,

g0/ 8n=(gd/8x)cos (n,x)+(§gd/8dz) cos (n,z)
(on C,,Cy4) (8.20)

K3—-—1kpaT L5, BEXsOFAZ2BZHMBORMB E. FRAKK
cos (n,x),cos (n,z) & ROXIRRDLIN 3B,

cos(n,x)=dz/ds, cos (n,z)=—dx/ds (8.21)

LieABoTy N (3.3),(8.18)~(8.21)kREV2EMBEa,bOH
AKREBETOEBHENRAZHERRATRDEIN 3,
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$=_ir ?a dZ_ /Z\a dX+ @yaBa{ 2 (;a'—;ao) d z
(o d s (0 ds 2(0 Ba ds

+ (on C3) (8.22)

2 (Xa— Xao) d x}]
B. ds

?b dZ__ /Z\b dx+ /Q\beb{ 2 (-Z-b_;bo) dz

i R S I A P Bs d's
+ 2 (Xp— Xbo) dX}] (on Cg) (8.23)
B, ds

2T, BayBy BENEThFHKa,bOWTSD 3,

(3) 7YV —voirRK

K3—2 7V —VvoRrR2BHITI2RAEROMBAK
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M3—-2kpmd o5k, DB CcHENAHEET, u (x,2),
v (x,z) MEBED+CrBOVTIREBEK T TCHEELEBLT S L E, —
BMICROELIWBW2RTDOT )V —VvORARMBE Y LD,

dn dn
(in D+C) (3.24)

(UAv=VvAu) do= uaV g u ds
D C

TR\ A=@2 /8 x2+8% /822, §/78nk HBHEHESH»SIHTH
MERALTCRERnOFANDRFRHEEKRZRT,

S2FR, B (1) KX (3.24) 07y —~voRrRE2EHT 3,
N (3.24) BaRENBBEHBu,vELT, BF vy nli#ioe, Ad=0
KT 2EERTHS Q0% (r/ he) 28T S, 22k, rB3ERLO
RRER (x,z) L#EE (1) Ho& (x’, z’) DT, UDTosksikc®db
I b,

r=v (x—=x’)2+ (z—-2")2 (8.25)

UHALENS, u=20% (r/he ), v=¢ (x’,2’) &35%&, r=
0,9%Bb/M (x7,2") VR (x,2) ¢—HTBLATR. unAEKER
ey, 7V -voRrAXNIBERATER Y,

ZITy M3-3kARTEIHSRMEE (1) 5 (x,z) 22L& Lik/pEH
2B VDY HBRE 7YV —VvoARZEHAT 5L, ROES51K 5,

_ _ gv.__ gu
ID*(UAV vAu)dU-—EC(uan Vﬁn)ds
gv.__gu
+jCK/2(uan Iy ds (3.26)

ey u=20%(r/he),v=¢ (x’,2"’) 28HITBE, Au=
Av=0Thahs, DTOLSEB 3,
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3-8 ZCREEARBEROLE

(r Y89 (x',z') _ .
IC['Q’O%LhoJ Fn $ (x',z")

o CLL v B A KRR PP EIR

02220 g (xneng{sot[=]}]es 2w

X (3.27) 0HALRZ KI3-3&0vRAEK 3B,

Ecx/z[’“%[;o] 0¢3(§”Z’) -¢ (x',z2")
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7l

+ ¢ (x’,z’)éir{,Qo%["i‘;‘ }] rd9=‘§; [—r,Q,o%[ o]

¢ (x’,2")
gr

+¢(xur>{}-r]de (3.28)

ETC, r=>00¢ 2 DTOMELRS,

%_1)6n r,Q,o%(r/ho)=,Qi_i)6n(r£o%r—r9,o%ho)

=R i r,Q,o%r=,Q,i6n{,Q,o%r/(1/r)}
T—> =3

,Q,ibn{(l/r)/(—l/r"’)}=,Q,i6n(—r)=0 (8.29)

I“" r.—)
,Q,i6n¢(x’,z’)=¢(x,z) (83.30)
r—)

oTs X (3.27) 0HA& X (3.28) ~(3.30) &b, r=>0¢
LT, UTFTo&SkRbENB,

6“[ ECK/Z[ %[_fi'o—] 3¢a();’,z’)_¢(x,’z’)

golror=)}]as])=-1, ¢ x> a0

=—-n¢ (x.,2z) (3.31)

LEB>TTZ ) —voRARER, X (3.27) X (8.81) R&vRXD &
IRED IR B,
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¢ (x,z) =—7[1—§C[¢ (x”z’)ga';{’goﬁ[;o]}

—203[;0] a¢a(§"z,)]ds (8.32)

DEFR, I (1) 2HEHABRENBOB/NERTHEL., Fife LTH
REEPT S, BEFOPHE (xy ,2,) (i=1,2,---,N) TRL. #
NEROESIZAS; ¢35, BRTOXTF vy + VEKY (j) =

S (Xy 24 ) & AHMETEBRETIHMOMES (j) =¢ (x4 .24 ) &
Officiz. R (83.832) 07 )V —vOoORRRIBAUTOBEBAMNKILT 5,

—¢(i)+gcﬁu¢<j)—Eu8(j)J=o
(i=1,2,N) (3.38)

iy Eu . Euldy BERLOVCORSET KROS5, X 5HEM
OMAEHRIHRO S ICEFKT 5,

_1 rLJ]ASJ A

Eu"_ﬂ ’Q'O%[ho ho
_ 1 AS,; ]ASJ

Evi== [20?’2110 e

E“=l [XJ—X;AZJ_ZJ—ZiAXJ] 1 (8.34)
Tru rw r

Eii=0

ru=v (xj —x;)2%+ (z —z,;)?

AS; =V Ax; 2+Az,; 2 J

ST, HBEKOBARHLC,,C2,C3,C4,A’B’,C6,BALDEF VY v+ VH
BZ2EOER, 61,900, 93,.94,95.00’, 6B LU Poe L, HABEZZINTE
fin Ny, N2, N3, N4, Ns M’ Ne BIXUMBOHM/NERRBEIT 5, B
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Ci,Cs,ClesLTiBAN (3.15) CeltLTRRAK (3.17)
A’B’ridsX (3.12),(3.183), BArR®BN (3.10), (3.11),
ColtBX (3.22), S6RCKBKX (83.23) BEVILD, Tho5DB
#%E2X (3.33) KTRATBLROBEANBS N B,

gj _6(i’C])6LJ+ELJ—FELJ]¢](jv) +li-2l _6(1,C2)

=1

6LJ+ELJ]¢2(j)+§ _6(i’c3)6LJ+ELJ_FELJ]¢3(j)
N4 . = . Ns . Iy
+§1[_6(I»CA)5LJ+ELJ]¢4(J)+§1[—5(l,Cs)au'*'Eu

“TEu [ #s (i) +5] -6 (i,c6)6u+Eu]¢s(j)

+ﬁrexp(ikoﬂ,x) r_aipA(ko,Z‘p)"'gl{[Eu

b

- i kOhOELJ]A (ko,ZJ ) }]'*'ﬁtexp (i ko’,Q,x’)

[_aiq A (ko’;Zq ) +%{[Eu—i ko,ho’E“]

N

'z r¥p Azs X e Axy 2,

A(ko,Zu)}]‘FlFElELJASJ Co IFEE“ASJ .

. 2(;;,4' —-z—ao)AzJ' 2(;,”' —;ao)AXJ}
+iT2E

= “{ B. ASJ+ B, AS,
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A AN AN

QyaBa . o N Az; Xb | _ N Axy Zv . M
———— — — — +

2¢, ~TaPwRs; T, iTaPvRs T, tiTak

{2 (zbs —250) Azy, 2 (Xyj —Xbo) AX, }/Q_\YbBb

+
By AS; By AS, 280

M —
=exp (—ikoly) [5ip A (Ko,zp ) —El{[Eu+ikohoEu]

A(ko.z.j)}] (i=1,2,---,N) (8.85)

EXC, LB 202y A—OFNVIT, 6, =0 (Ci#j),6u=1
(i=ji)Thd, ey § (i,Cy1) .8 (i,Co) HFiZ\ Zh T heli M\
RC1,Colitda 21, ZH5TRVEERBOZRDT, sy PBLUY
Q3 TERNETNABSIUVA'B’LOERORP (Lx,2p ) ,8Ha (-2,
Zq ) 2FRDLI, X (3.35) ikBFsE ik, C1,C2,C3,C4,C5,Ca§
A LEcEhEN 1 ~N;,1 ~Ns,1 ~N3z,1~N4s,1~Ns,1 ~NgZHLY,
AB¥IUVA'B’ LT, RpBIURKqOofuE@E2MAH256, KX (3.835) &
BB, (N;+N2+N3s+Ns;+Ns+Ns+2) HoBILAEERNZE X %,
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(4) 2BBOEBRHFER

Fha,boBERE2ZEZNZENM, My BED (Xa0,2a0) » (Xbor2b0) KA
TrBEHe— AV iR, [ 2BABREHIIBHKENOKELHREANS
JUBLRBEIAREBE— AV F2F .M, F3.™ ,Fg. "YW, Fyp ¥,

Fap™ ,Fsp™\ 2BABOHEEMNLHEIHTIHRAKERLIIBELNEER
E— AV bEF3,% ,F5,% ,F3p 8, Fep'®), REROBUHERIVIFHIRE
AT 3KELHESFMNOBRBNBLICELREBETZE—-AV F%2F,,",
Faa™ ,Fga™ ,Fyp™,F3,'™,FgpM&g 5, B/NEBRBITZ28H4
ODEBABRBUTOL > RRDEN S,

JHaltowvwT;

hdg(jz x.aO// d t 2:= F‘la(w) +'F‘1a(“)
I a d 2(2ya// d t 2;: F‘sa(u) +.F‘5a(s) +.F‘Ba(ﬂ)

FEbIZOVT

Myd2xpo/d t2=F, "W +F M
Myd2zpo/d t2=Fgp ¥+ FgpS' + Fgp ™ (83.37)

Ibszyb/d t2=F5b(u)+F5b(S)+F5b(H)

(A) 2BGBOoERFH®
BREOBEZpThhiZ, 2RcMEBECTCHSH L&D, HUEIHYO2F
GOoBR:ELRMEITIBHE—AV IR, RXTRDEK 3B,

M,=9U1ah02 ’ Ia-—_pl/aaho4 (3-38)

Mb=pU1bh02 ’ Ib=pU2bh04 (38.839)
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VWE, BHOLDBAROELRFUOKBRODIRLZEINER LD S D
DL BB8-1RERTEIR, KEROREIZ2 L0, 2R Ly TORK
WHTBABEDO2IRE—AY b Iya, lypn 2FBORKHELOWER2
Va, V&35, Tva, Ivh, Va, Vi BRRHA TR DI T B,

I ya:= 2 510334/’3 ’ \Ja:= 1% 331102 (:3- 4 ())
be=2,Q,ob3/3 ’ Vb=U3bh02 (341)

H (3.38)~(83.41) OV ia,VibrVoarVobrVaarVapldy 2FEOD
WREREEESARREIVREIIERTD 3,

(B) ByKkHEH

2BUOBKELEOR (x,z) RBVT, 2BBREHRTIHKEN
£ (x,z2) B "2 —A OBBARKID, EFv v e VEK
$ (x,z) ZBAVCTUTOLIRAREN B,

f W (x,z)=—p0 (g0/81t)
=i0%lo¢ (x,z2) exp (—iot) (8.42)

FoT 2HBBREHTAIKELHEFOOAENBLIVELRET S € — X
VIRRATRDIN B,
Bhalk-o2VT;

F,,“"’=§Cf‘”’ (x,z) cos (n,x) ds
2

=ip3loexp (—iot) jc¢(x,z) dz
2

Faa“”=§cf‘“’ (x,2z)cos (n,z) ds
2

=—jip3loexp (—iot) ECQS (x,z) dx

o b (3.4 3)

FS,‘“’=ICf‘“’ (x,2z) {— (Xa—Xa0) cos (n,z)
2
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+ (z,—;,o) cos (n,x) }ds

=ip3loexp (miogt) jcafﬁ (x,2)

{ (Xa—Xa0) dX+ (Zg—2za0) cos (n,x) d z}

FHhbltowT;
Fib¥W=jip%loexp (miot) IC¢ (x,z) dz
4

FapM==ip3&oexp (miot) IC¢ (x,z) dx
‘ } (3.4 4)
Fsb“”=ipﬂ'§oexp (-ioct) EC¢ (x,2z)
4
{(Qb—ibw dx+(§b—2w)c<>s(n,x)dz}
(C) #AEN
BAREREBETHE UTO0X3rEDEN B,
Faa®=—20p%R0aZaexp (—ioct) (3.45)
Fa,=—2p3QcbZsexp (—iot) (3.486)

Fh, BKEREIAELE—AV IR, —BRB4UOEELZM, A%V ¥
—HEX2CM. B Ro—LoEEMEQy ¢33 MI-GM-Qy :Eb
SNBDC, BMEBLE A 2V I —OEE (= ABE2KE—AY b /W

) GBRELEIFLOERET AL, £ (3.40), (3.41) Xl
Tokd>REDEIN B,

FBa(S)=Ma %G_Ma Qya=M, % (B—MB_G—BG) Qya
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3 - _
=“P3’Va{“§'£v%‘_(2ao—2aa) }/Q\yanp("iGt) (38.47)

Ros®
Vi

- (;bo——Z—bB) }/Q\ybexp (-iot)
(8.48)

FegpS'=—0p %Vb{%

ZZRN zap,zoe BZN PN a,bDBLD 2 BEMBTSD 5,

(D) &8N
CZTRHMS—-1RRFTEOIR, 2HEUMBFHFER I TCHBE IR TV S
BARODVWTRERE, BB, 2FAEREVEHITILTREB IR TVIHEAR.,
REO1BZBORFANLABOMNE VR 2BRhZAZThHESDVTITAR &V,
K3—1kARaT LI, 2F3BFa, bR ZNWTIHFEHEKRD,®,0kk & THW
REELCREBINTVE, COEx, FERTIHHENNRLBL, SEOHK
BEZIELTh, YHMEEINL1, 82, 0:Ty ki, ke, KsODNXERZHTT 3
BENRXTDY, 2HBOZNTROELRBHAOBRBE A OPREZE S HEHR
Ltedsb0LRET %,

CO0EE, FHhaOKEHARBHIFARBENF . "MRBUTOLSS DI B,

Fla(")=Fla(N1)+Fla("3) (3.49)

2Ry Fia"  Fi, " RENTIhBERO. @& VFH a OKFEF @I
H3570THY, UTOLSFDbEh 5,

F1a(n”= {Klala(n”?a'l'KlaSam“/Z\a'*'KlaSa(nl)@ya}
exp (—-iot) (383.50)
PP AN
Kia1a"’==k; (c1—ay) 2/ 8,2
Kiaza"?’=—k; (cy—a;) (di—by) / £,?
Kiasa"?’=—k; (c1—ay) {(31_;30) (di—by) (3.51)
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—(b1—zao) (cy—ay) } / R,2 J

aN ”~
Fla(n3)= {Klala(na)?a'*'KhsSama) Za+KlaEa(“3)an

Klalb(ng)?b'*'Klaabma)/Z\b'i'KlaBb(Ha)ﬁyb}
exp (—iot) (8.52)
P Y
K]ala(n3)=_k3 (ag—c3) 2/9/32 1
Kiaza"?’=ks (az—c3) (ds—b3z) / Lai?
Kisss )=~ ks (as=c2) { (as=c2) (bi=ze0) | (5 £a
— (ds—bgs) (aj—Xa0) } / R
Kiars ™M ==Ky a1, " Kiazs M) ==K ag, M3
K]aSb("3)=k3(a3—Ca) { Cazg—c3) (bg—;bo)
_(ds—bg) (8.2_;b0)}/fo32 p

RBRBENDZ2RLTWEUTOES IR B,
Faa™ =T {Kagata™’+ Kgars "} ?a'i' {Kgag, "’
+ K3aaam3)} /Z\a+ {KaaSa(n“'*' KSaSa(na)} /Q\ya

FaN N\
+ K331b(”3)?b+ Kaazps " Zp + Kaass "3 Qyp ]

exp (—iot) (83.54)
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FSa(")= [ {KSala(n“'i'KSaia”H)} ?a'i' {K583a(n1)

Fay A
+K533a(”3)} Za+ {KSBSa(”1)+KSaSa(”3)} an.

paN N\
+ KSaXbma)?b"' Keasp " Zp+ Kgass "’ Qyp ]
exp (—iot)
Fay
Z

FAS
FiptM= [Klblama)?a"'Kle!ama) at Kivsa "3’ Qya

{Kip1pM8+ Kqpyp M8} ?b'*' {Kipsp "2}

FaN PAS
+ Kipso™M?} Zo+ {Kibsp "2+ Kipsy "’} Qypl
exp (—ioct)

AN FAS
Fgp" = [K3b1am3)?a+K3b3a(“3) Zst Kapsa " Qya
{Kap1p™M2 + Kgp1p "3} ?H' {Kapap "2’

aN Al
+ Kspsp "’} Zv+ {Kabsp M2+ Kapsp "’} Qyb]

exp (—iot)
2\ FaN N\
Fsp ™= [Ksv1a "’ Xs+ Ksvsa ™' Za+ Kepsa "' Qya

{Ksbip "2+ Kgp1p' "%’} ?b‘i' {Kspzp "2
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+ Ksban "3} /Z\b+ {Ksbsbo "2 + Kgpsp "3} ﬁyb]
exp (—ioct) (83.58)

Ty Kiar """ B EOEEKRE, X (3.51), (3.58) &Rk, &
BREROVNHBEILNXEBSIVRAROBERER I - TRESHRB TS 5,

(5) RAMPBOIHHE

A (3.836),(8.837)DHEAORHEIK, chxTcBoNEREZAAL
TV, BlRAWE, BHEAaORAY 2 —ROVTOEHFBAXZIKXADLS> TR
na,

pU1ah02{_0‘2?aexp (—iat)}

=ip%loexp (—iot) IC¢(x,z) dz+ [ {Kjago "V
2

N PaN
+K1aia(”3)} Xa+ {Klaaam”'*'KlaQams)} Za+ {KiaSa(”“

+ Kiaga ™3} /Q\ya‘*‘ K1a1b("3’/ib+ K1a3bm3)/Z\b+ KIaSb(na)/g\Yb]
exp (—io0t) (3.59)
¢y X (3.88) BART IR, FHha,bOBRBKEAC,,Cs2ZEhZEh
No, Nt mMad203ohoexp (mioct) THRLULTEET S
L DToM®%EE 2185,

BHalktowT;

AZJ+

{Dlar+Kiala(”“'l'KlaIamS)}?a
ho

. N2 .
;('7:_‘—.1JZ=.1¢2(J) p%ho (0
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FaN 2\
K1333(”1)+K1a33”13) Za 2 {K1353(N1)+K1353("3)} anBa

o ghg (o+ ©3heBa 2 ¢

2\ AN
Kiasp"®’ ?b Kiazs " 7Y 2Kiaso'"? QypBy

0% ho §o+.0%ho §o+ ©3heBy 2¢o0 =0 (3.60)

Rk LT, thoBBHBRADUTOLISREXDLIN S,

. N2 . AXJ K3alam”+Kaa1a(n3) ?a
E—v - + +
Pgfe G o ho ¢

Uiar

_2/Q/Oa K3a33(n“+K333a(n3)}/Z\a+ 2 {K3a58(nl)+K3aSa(“3)}

+.
ho 0% hg {o 0o 3dhoB,
ﬁyaBa K3a1bm3) ?b KSaSb(na) /Z\b 2K335b(n3) 6YbBb 0
2¢, ©3ho o ©%ho o ©%hoeBys 2 ¢
(8.61)
, N2 . ;ad' —;ao AXy ;aJ —;ao AZJ }
- +
o) 1‘_§1¢2(J){ e - e e
FaN
+K5313(””+K25a1a(n3) ?a +K5333(“”+K25333("3) Za+{UzaF
03 ho {o 0% hg {o
2h0__ 2 2/QIOaa+U 2 (-Z_ao——Z.aB) }ﬁyaBa_'_Ksa“,‘”"” ?b
B. 3 B,hg? 3e B. 2 {o P Fhe? ¢y
aN A
+ Ksazp "3 7y 2 Ksasp " QynBy -0 (3.62)

+-
0% hoe? o 0% he?B, 2¢,
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BHEDblzoWVWT;

PaN
N4 . ANz Kipia"®’ Qa Kipsa "3 Z,

;r_"": i + +
A7 1‘_2=1¢4 (J) ho .O%ho (0 p%ho co

2 KibSa(ns) an@a
P 3 hoeB, 2¢,

Klblb(“2)+K1b1b(H3)}?b

+
+{D1br 0% ho o

2\ AN
Kibsp "2+ Kipap " Zy 2 {Kipso "+ Kipspr "’} QyuBo

+ +
0% ho {o ©FheB, 2¢,
=0 (3.6 3)
paN
, N4 .y A Xy Kapia M® ?a Kapsa "3 Z,
=7 — + +
7 1£¢4(J) ho o3 hy o o %ho {o

AN
2 Kspsa "’ QvaBa, Kspio'"®'+ Kgprp ¥ ?b 2 Lo
+¢ v, [ ———

+
0o %heB. 2, o 3hoB, o ho

+

FaN A
Kizpzp "2’ +K3b3b(n3)} Zy 2 {Kapsp "'+ Ksps "’} Qyu By

+
©¢ho o ©¢hoeBy 2¢,

=0 (3.864)

. N« . ;(-b.j —;(-bo AXy -Z—b.j —;bo Az }
— ). +
a—) 1JZ=1¢4(J) { e - b o

A\ A
+ Kgpia "3’ ?a + Kspsa "3 Z, 2 Kspsa ‘" QvaB,

+
P Thoe? o P Fhe? (o 0 3he®B, 2¢,

+ + +
© & ho? {o 0 & hg? Lo

paN
Kspip "2+ Kgpyp " ?b Ksosp "2 + Kgpap "3 Z)y {u r
2b
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2hy

e T s RipaE =0 (3.65)

2 280°, 2 (Z 0= 2 b8) }’dbeb

B, 2 ¢

Lk#toTy X (8.85), X (3.60) ~ (3.65) & (N;+Nz+

Na+Ne+Ng+Ne+8) BOKMBS,, 62, b3, b4, b5, b6, Ko . KBV

Rer 20 v, Ko, 2o, Ovo e T 3 AMOBYL ~KRHBREFX S LD,
CHho 2RI LREISTCIRTORXRAMBZEBFRIRD B ENTE B,

(6) 2HMBABFEOMHEDOHE

PED ISR LTEBONE2EROZE— FORBBIEOREREEIR & - T\
CEKOBMEMAERTFECES, W, AV =—BMIzEsE, X (3.1)
,(8.2) FOHEShADZOHERWI LT, 23&Ka, bOBERKROD
E5REDSN B,
a:Xs (t) =Re {R.exp (—iagt)}

=Re(/k>a)cosort+lm(?a)sinat (3.66)
b:Xb1(t)=Re(/)?b)cosot+1m(<x\b)'sinot (3.67)
W&y Re ( ), ImC )& Z2hZh () ROEHEN EHPB2RT,

TR (83.66),(8.67) &V, 2FGFOBEFEMHEER, HEIL
BRERRIBOEBRH L ERHEEERT AL LoTRKDON B,
(7)) REERAHER 2FERBHEINIGEORTE

KIS— 10WBTRT &Sk, 2F&HRAER KRN ERE s h
TVBEBE. RAGEER (0) & (1) FUrBb, Wik, BRREKEDY
DHERB-TRK (8.35) 0£UB8HOR w3 sHEE2BM L. R

(3.60) ~(8.65) »HUSHTRIE L, rELeoex, 1R,
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OHEMIZ1.0LK20T, HEBPHMTEOABEND IBEIALEBECIEAH
AL 1S cH A M, BEABCTIONHMEOBACIAHERELBEHACER
WZERRBAEBRBLTE»PRER SV,

(8) REBHAOMNELHER O HTE

CHhETBRTERLELIR, FERRABMZ 2REEBRIRNTEAMEIL?D
FETHBOT, RABOBLZERILGVWR EZ I, BEHEZITTO R D 12
S TCOERERHETDH 5,

M3—-1kdVT, FREHERAAB,A’B’OfER. B 1ZHOoBETAH
EE2ERHLLFITR,. ZHOMRLY, KROSFEEEOHMIKELNTVS
(D, LhLBRS, KERAKE»o D, AHEBEEXNIVBEALER, 20
HHIAHBEBREUARTEIRDTE, B LIEPENE LS, 22T2LT
B, R(83.5),(3.8) Kirdhsssrk, HEEAKRILBORERL L
B THBEREENTVBILEREBT 5,

M3-1kRTEI3, 2HBLrSRMBEREICOBEHEL Q1. Les & T 5 &,
Reir Resdy BEBEAKOF—HEANLI /1 00RREETBLEIBHELT, K
AR THRT,

Re1=(Ro3100) /ky Les=(L03100) /ky’ (3.68)
TN K1, k1" BRATCEAONIBEHILBEBF—HBEOBEMTH 5,
0‘2=—3k1tank1h=—%k1’tank1’h’ (369)

COLIBRRBEFONMY I, FEAEO | FAOBEATHMHINTHEY,
EHETHTHD I ERBERIN T RIS U8

Fh, HEZ2TO5HH TR, BARKBEBROERZBRECHEATE, »
DPBAOHNEROEIMNHERZTOBEREO L /1 OUTRE S X5,
EROBNEXRTELER 2 24T 5,

U, BFEBER2RLE DR, BRALODIRRNTHITERATCOM
NEFOEER, S-SR ART LI, TRRAZThIAES ML UTR
BB UL, ChPDEEBBZLERHEEERMLEOLDR, S5 EZOH/N
EREDENTHMNERMEL T BT,
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3-8-2 KHERKIZ2KRTBEHNERORIE
(1) EBRELEBRHE

SCREBEHEORIED D, IS -4 RRTEIIR—EKEO.SmOb &
RBEBIN L2200 —EHEHOBRRPOBIBRBEIZ2RILEREIT - 1,
ERCHVIEERNZAR, I3 - 48RRI EL5BESE2.4m, 80.455
m, WEEX0.3m, BKO.093mORFA—D2>0H%MOEHEFHARTD 5,
HEFHoHR, ELRYVOBHRE— AV I REOETE, RS —-2KRT &

¥VThH3,

2Oo0HBFHE, K3 -4RRTEIN, EE50m. BE6moOKE2 4
POBRRIV O oNE2RAAKBR2FHOMB20.42me L CREEE
feo s M3 —4ARART LI, 2HBZ2EVRHAZLCHRBITIHEA L,
2BU2HELCRPEILI2HE, BEMEVESLREMOFZE250.3mD
LCARNMERENRELET IHBENBLELOERE2T - 2,

50.0

30.0

Tswave guage

8.0 [partltlon board

wave absorber

0.2 0.45: 02
‘ 3 ?-‘2, 0.455 wave generator
” @ b !!-@-%-@-‘ a 0y
0.3
1 \
1.9 G~ ‘L o~ ¢
= B =
ﬂE . y 0.3
2 03 10093
LA AL A A A i Sul Aay M SR Ar A My Euw Sy S st D EEY SNE A SN A B AN G A Auy Sl SN NN SRF Su Saw T rryrrrrr e r rrzrrry
unit; m

K3-4 2KRRE2FBPHRORREKE
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FRHVWERE AH0.68»r52.0R0KA1 c mEEORMEKT,
T5vY e —HOEHEBIVRAESE, ERIIVCAMEIEHEZEAHALTY
BOVEMOKETHELR, b, 2HEABBORROFICHAKEORE OME
2L2AMT L - TRARTHE, WEShLEF— I RBERZT-> T ASHEK
oFE\ERM 2B,

O OBER., 2AOCHHEMABBAERERIVHAL, 2B KD
AV 2—, b—=7, 00— LVOBERE, A—e— o023 4HFouHETHT
LR EE R,

£3-2 2RAEBREBUIMUBIHLERAROET

E&¥L.=Ly=2.40m , W#B.,=B;,=0.455m
MAIH.,=H,=0.30m , BWKd.=dy=0.0938m

BAMIE Z20=260=0.0036m , BiMIEza5=25=—0.0465m
g8M,=M;=42.315kg/m , BEe—Av b lya=Ilyp=1. 80k gm?/m

RER

MHRNIO Kk g f

mﬂl5$£1=£2=23’=24’=0.20m ’ ,Q,3=O42m

N2EBKki=k,=ky'=ks'=98.525kgf/m/m ,
k3=9.525kgf/m/m , 41.667kgf/m/m

& 0 2t 0§

EELL, fE¥O0,0,0’' @' 2HVTCHEVWRHTZ LT 2B3EREHA I T 5154
A7 2—:Tsu=4.08sec
-7 Ty =0.94sec
u—) (Tp =1.25sec

Tk, BEOHER, EEE— AV M BIUCRBEONZERE. 2RLER
THH LD, BFHOBMURIHVODIOTD %,

(2) BERFEELLVEHA O 2 R @i iEE ORI
K3-5& BEXAFELLVERRET, 2HBERELTRBILL THH
RBEBINTVEIHAOEE—FOEREHBER IIHERORANFNELERL

V3, Moz, ERCHASEZEORY, 3L v—VoBEFTRAMT
BMATALAZAMEZRL, BRI ZhZh AGRRER X 5 MRTBFERET
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B, IetZL, v— ) oRBOBMRLRER, v —VOBRRACTEHEOYXEDB /
SERULLEZ AHBERECHRTILLEEZ Lo TED, u— R & Tl
CHARBWMBOLTEMEZRDLTY 35,

M ownwe, n—VOBEFRAYMCERTILLERHRE, —REFZHOEB

(m) A% EY 5 —BEGM (m) RBEEhiE, BHhov—VoEHTRY

Tr(sec) 3—@ic, TkR=0.8B/VGMtiEftlct s, 2%V, v—nN
OEFRYMRIBAEOREIEMACHERYEEZRTIHEECTCIDIZINLTH 3,

FRMcOoVTR, ASBERRENLTOBRBELX5 X3 :icd- T, Blh
ODEBRE - THRER2HEETIORLFENTHIAINI»LTH 3,

MR BVWTEBRERR. BOAHMORE 2 200, BHoZEBUMORHKD
2PAMTRL, HEHEBRITNZhEHBLUBTRLTL 5,

HIOHBERIIHERZ, ERBRIZ3BERLBE-HBLTCVWBE I LHRHL»
THb, $L2FTHRBE/ER, v— W REFRBMECAKEBRE—223D
¢, BIVE—T7RRAHBRERALBERBANESLILISRNBY, BEKRE
FROBEBEL2REICEE, IBETCORNEREE—HRLTVWBRLIATH 5,

L, o—-VOEFRMMEOHEMER, v—VOBHRBERLLKRD
RHEEELERERRAMT A LicED, ERMBIR EVET T B &N
fkcd s 1,

EhFHa,.bOBZFORBELT, v— VoBEERMID BHEBMMNEYMHE
BTl FE—FL3ZBAUNOFTHEDOBIERAHMOFE a T ERT/MEL
BRoTWaZ eRdbTFohs, COMHAR., FHMRZI2Z4RMEHIIBRNOKR
XIRIVBRIAIVENRDIBH, Cho0WTRBLETCHIh B LR L,
CCTRAHMOFAR aOMBHRIVIOBHEELI S, I3 -6, Fit
HER X -THE HEBKOBRORHRLBARKOHHEBRTH S, K,
EZRIRHER, BPREIZALLERT, XV o—2VoBEARM LD b EEAMY
OEVHETRE, BRaR I TAHBERLARBIRFEINBZZLERLTW B,
2%, FRaDAHBORH I TERBMUOFHRDbIIENRDIFVEAL
TVWREVWEDR, COLIB2BADBEREOBVREDILIDNTVWE D LE
BT EMnTE B,

M3 -TR KIS-SLtRBORBRECORE—FOEREHE R &
AWBMHEERZRLTEY, NOMBRITFAED LI THERKa OBIZOMMMN
ENKSGVIEATVERE2RLTHBY, MHEZNR0L2 7B 2FHNEL AE
TRHRLTVEZLE, NHEEAZ R 2B AREMETCHRE LWL L 2D
LTWw3, 2, IOOMBERI L ML, ZBRHE R I 5MMEERFR
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LTw 3,
B&yBEMEEZEL>VTS, BRENMK I - TRBLZBBRFEKRECH
HTEBHLRHWBTE B,
PUEkoc tho, FRABNEINI2EAREROBVWERRBTHREAZ
hTwW3iEa, 2HGBORE—FOBBEBLNMEERPVT, ThETIHREEX
RHETEBZ LN 5,

A exp. e
----- cal,

|
()

J; el
lzl sway ‘-%;I heave | Bll roti

[V Tl /
0 Pl R:&??A&A i 1
" ! T (sec) 2
Lan i H 1 H 1 . .
0" o6 10 1/Tp 14
K3—-5 B ILHBr I?ZFAREO2Z 4R
~ Kl
I!Srl ~
K¢l —me--- Kt
1.0+ B bttt et
051
0 L
20 T (sec)
L 1 | | l 1 L ] ]
o 02 04 06 08 10 12 14 16 T/7g

H3—-6 HERIZEARIIFEORHELEARAR
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phase dif.

o exp. b 8
cal. v
27[r— 2 MW~
sway 7 heave 27‘rroll
o) [e] [o) (o]
o]
T o i & (A o ) ©
0C o8 ©0o
ol 1 | i 1 0 ;ul 1 1 1 o ‘nl 1 { 1
1 T (sec) 2 ) 1 T (sec) 2 ) 1 T(sec) 2
| 1 1 1 A i 1 [ i L 1 1 L 1 L 1 1 I i | 1
o 0.6 10 /T 14 o 0.6 10 7 /7g14 o" os 10 /114

R3-7 KXRIHERIZEANEO2ZABHFBUHEE

(3) REXFETZHADO2IRTHEITERORIE

H3-8&. HiERERNmI 2FALZN TR L CHBREEE I TY
B0, FE—FOERLHABER I2HEBORMFELZRLTVE, 272
L. I3 -8o#ljic/;nd D, Dyl i3, IS—9 kg &5 FHa,bDH&
DB ELERETITORKEEREEZ, ASHEOEEDA4SD1 (Ay/4) THERET
ftLicfETHdy, 1,3,5, & BHEOBLMERAITHICERSI L EHNE
Bifofi (/—F) ofiBkedbcEB2RL, 2,4,6, & B (V—7)
ODUNBRHPBZIIELEZRLTVS, . N3 —-8RBVWTERERI, 8L
SEWAHOEE 2 200, FEBRCEVHOZFED ZAHTRL., FEHRE,
ENERERLBHBTRLINV S,

Ch&y, 2BHAREBIARCEBINTCVIHSEOBHERRRODVWT S, #
HRIDHEHRBRLERBRZIBZIERBIBZE LB LB L B, Ty 27
#BBEREC VT, BHBRBEALCAv—VoBHERYLTOA#Y <&,
AHUOFHEOMBEHRIC I TREBRAVIOZHOBIEN/NEI BB &
2RLTWV 3B,

o, FHRaVEBIPOHMATC2EEHOBEOME (D.=2) td B L %,
AV =2 u0— LOMEHIBIEOELRY, ¥MEFHTH»A - T73EBA L
BoTWVd, ABEREEDNEREILPOIBMATCBOOHONMNME (Dy=1) b b

_74..



LE, E—TRBEROENS, COLIRUBNEBEORAHMMNEVEAIRRE, B
EBEEBHRONEEROAR - THREFHEOREBRBRHEATE S, LA LEHN
S5 AHINEIR T3 L2BHOHBRI-TELIRANBL 2HUNE
T LR E2HBAEABORERHMNRAREALY, BHIERELHHMKEN
TBHILRBTERY,
—AHBK8-10& KI3-8 RAFOIREBLEHTCOZE—-FORRLHE
WEBHEMHEZETHY, NP RBRIZERZ2O0M, HER IIHERLER
TRLTVS, RV, BIFEMEAZERSDVTD, HELERR IIERIEBE
—HIFTBELEMBTE S,

e, 2EBBEBEVRERBEZINTVEHAOHER, 4 -2 ~2 TR N,
CHRHORDPVTHHAELERRBEISASIILEZRLTW S,

Doz Ehro, FERBHCINE, BEEAHIC 2FEREEINIEE.
QHEBROHER. NHELDCHEEIHETEBZ I LXHLI AR S,

3-8 HRILHHAKIZIEERIEO 2FZ4HHE
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Db=

S+B,/2
Ao/ 4

Ao/ 4

= A

Vr o G ey ar v oy ov o & S v i O G Y G v g

M3-9 RFEANHOEBKEY LZEOAMERHEE

CTTTT T T T T TN

L
<
O exp. cal.
Ve 7
2% 27 27
3 ° °
s nr nh - nrgx
©
¢ (o)
s ¢ » = o
o
?
olp-L ] ! o9 ol 1 1 ol 1 ob
1 T (sec) 2 T(sec) 2 T(sec) 3
167 W I Y N N B | Ly | I S Lyp 1 | W
0 0.6 10 “ t/T1g © a6 1.0 “ 1/1R Y 10 1“4 T/TR

B3—10 EHRLHAFELIIFEBAEO 2FUHRBHEMEE
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3—4 2FGHREOIRTHRKBENOFELZT ORI

3—-4-1 3Rx@EWER

(1) HBERT vy + VEHEORSE

n

M3—-11 3KRu2IFEBEHTOEER

AMTR IS—1 1RRTEIIR—EKRKEhDOD L IBEREAZRREY
FHRINTLETEROSIREEHRD, B, ARKEB o ORHAKER X5, 6H
HEOB/NIEF EB2E X 5,

CREDOBVERBREER T v Y+ VOBERHEET S L. KBDREIE
TE523KDEDLVOHEERTF VY v+ VOB, LTOL3RDLENSB,
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<I>(x,y,z;t)=[%§0
g

{¢o(x,y,z) +¢d(x,y,z)}

X X
+§M¢rna(x.y.z) +§M¢rﬂb (x.y.z)]
i1 o =1 o
exp (—iot) (3.70)

TR, FREIMBE. (JIAHBEREE. t M. | QBB (=
V-1). .., 82hZhdBka,boBiEe—F2RbL, 1:2%=—,
2:4—Y,83'k—7,4:¥yF,5:0—1,6:3—Cdd, T\ ds22%F
WRGEFTDH LItk THL 28 FELE (diffraction wave) 2RI HRILIL
ENNF 475 2vav - BFvye VEEB. 02, 9 B ENFRZTH a0
LE—F, FAhDLDOYE— FOBIEBHIC X » THE L 2 RBEME (radiation wave)
PRIMRTIALENESISFaz—vav - RF vy e VERTH 5, 51T,
PoR2BBRVEHATIAHBELZRDODIBERTILEIL L RF VY v VBB T, K
RDOESkBRDIN B,

coshkoe(h+2z)
coshkgh

o (x,y,2) =—1i exp {—-iko(xcosw

+ysinw)} (38.71)
TRy ko BB TCRODBBERNXOBAFMHETH 5,
c2=%kotanhkoh (38.72)
&t\ 2@1‘*3; ba)%ﬂ:ﬁo)g't\aa (;ao,;am;ao) 1ab (;bov;bo’
Zb0) My EBH Gy (Xa0s Yaos Za0) vGp (XposYbo»2zpo) KEBIL, »
DENEFNOELEVIREIERS Qva, Qva, Qza, BEF Qup, Qub, Q0 X FEH

MEBNER 2T > 0L 5,
ChoOEMLEEROEEREL. thehnR.. 0. Z.. 0, Ova. 01
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bahs,

FhalcowT;
- %) . A
27 z:2— ! X1a=Xa=Xa0— Xa0=Xaexp (—iot)
ff‘— 9: : )(23 =:§{a:= y a0 — ;;80 =:ﬁ?a e X p (- i G.t )

E—7 :X3a=Za=Zao_Zao=/Z\anP (-iot)

EoF ! Xsa=0Qya =Qwexp (—iot) [ (3.73)
2—) ! Xga=Qvya =@yaexp(—i0t)
a— ! Xea=10:a =0Qmexp (—ioct)
B bikoWVT;
X‘?;*-ZX1b=Xb=xbo—;bo=?bexp(—iO‘t) )
$=9 1 Xoy=Ys=Vho—Yso=Tsexp (=i0t)
E=7 :Xsp=Zv=2b0—250=2bexP (—i0t)
EvF @ Xsp=Qyxs =Qwexp (—iogt) [ (3.74)
g—n ! Xsp=Quyp =6}bex1>(—i.ot)
a— I Xev=0Qss =6nexp(—iot)J

oy, R (83.70) LviFad XX  Xp* By RARTHRDLEINSB,

Xia* =?a, X2a* =?as X3a* =/Z\a: Xsa* =L86X8/2 }
Xsa* =Ba?2\ya/2’ Xea* =L8623/2 (3.75)
Xip* =?b, Xap* =?b. X3p* =/Z\b: Xap* =Lb/Q\xb/2 }
Xso* =By O/ 2, Xeu* =L, 0.0/ 2 (878
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&y Lo, Ly 3B, a,b0EE, B,,B3EHKa ,bDOMETS 5,

(2) 24O EHHER

2% a, bOQFMEATIBRKENLLICHKEE— AV | 2,
Fpa'™ ,Fop'W', RBENBLOCEBE— AV P2 Fpa™,Fap™\ #KER
FBEARNBEIVERTLE— AV 22 Fa’® Fap'S'2&95%&, 2BEa,boD
HHABRRXRBRRAOL SR EIN S,

FEalcoVWT;

A9 2= Msd2xs0/dt? =Fy, W +Fia™ ]
=Y 1Mad?y,0/dt? =Fg, W tFao'™
E—7 :M.d2z, 2 =F,, (W 4+ Fg, (504 Fg, (M
M, d Zo/dt F3 Fa F3 ’(377)
8‘77' :IxadZQxa/d t2=FAa(U)+F48(S)+F48(N)
B—) : lyad?Qva/dt?2=Fs. "+ Fg, 8"+ Fg,'M
a-— :Izadana/d t2=FGa(u) +Fsa(”) J
FHEDIZOWVWT;
AT 2= Mpd2xpo/dt?2 =F,,¥W + FyptM )
Y=Y I Mpd2ype/dt?2 =F,, ¥ + Fop™
t_j . 2 2 = (N)+ (S)+ (&)
Myd2z,e/dt F 3 Fsp Fasyp L (3.78)
EvF | 1,0d2Qu/ dt2=F4p, "+ Fgp®+Fyp™
g—)  Ilypyd?Qys/ dt?=Fspy ¥ +Fs5, %+ Fgp'™
a— : I zb d 2§)zb// d t = F‘Gb(u) + F‘Gb(”) J

C C R:\ hda,hdb‘i'%.*L%?zI¥¥c$ a, b Q)EEEE\ I Xxaes I ya, I zaai‘%‘*l%?zlﬁ¥¢$
ao)ﬁll}ll’-ﬂﬁ‘?‘é X, y;Z%@O@{EﬁE‘E_} v ]‘\ be, IYb;Izbli%n%’
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NERDLDOBLKETAx,y,z#iHVOEKEE—AV FTH B,
() BAENBITCBAKEE—2AVY FOHHAE

Fha,bOQE—FREAHITIHAKENBICHAEE— 2V F Fyga¥,
Fop M BLUToXd>icanEEsh 3,

(W) = (E) 4 (R?
F sa Fa F o2 } (R=1,2,-+,8) (383.79)

Fopb™ =F gy €Y+ Fgp (R

IR Fpa'® ,Fpo'P Wl Z2hZFhiFHa, b0 Qe—FEATZHEREN
FhoR3ERHE— 2V T, RRA&EVKDSK B,

Fra'®=103loexp (-iot) ISU(¢0+¢d) nga’d S]

Fan'?=i 0 3Floexp (miot) ISuE¢°+¢d) ngp’d s
(g=1,2,--+,6) (3.80)

2T, PRHEHOEE., (XarYarza), (Xo,Yb,25) RENZNH I
ODFEa, bOBRKRADEE, nNyxasNva, NzaBETNnyp,nNyp, Ny MENE
hWEHa, bOBRKRETCORBHEBOHI A THRER T TCLBEMERR2Z b
MnDX,yY,zBRREFTBE, nga’',ngp’ (£=1~6) BUTOoXKkkHE
bINd,

Nia = Nxa s n23’=nya ’ n3a’=nza
n4a’= (za—zao) Nza— (ia_iao) nva | (381)
nSa’z (Za_ZaO) Nxa— (Xa—Xao) Nza
nﬁa’z (Xa_XaO) nya— (Ya—Yao) Nxa
9 | S | I 3
Nip = Nxp > Ngp =N¥p » Ngp = Nzp
Nap = (¥Yb=Yboe) Nzo— (Zp—2p0) Nyb
Yy =T NI 2 » (3.82)
nee = (2Z2p— 2Zp0) Nxp— (Xp—= Xpo) Nzp
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Nep,’ = (Xp— Xbo0) Nyb— (¥Yb—¥bo) Nxp J

Ffeys N (83.79) OFpa®,Fop R i3, FHa,bDO3F1x—vavh
FhBIF3F42—YavE—AVLITHY, RARKIDVFDINS,

Fﬂa(R) =§FE&M(R)+§ Fnamb(R’
m-1 m=1
5 5 (. m=1,2,---,86) (3.83)
(R) == (R) (R
F b —“{-anbma +"7Eanbmb

Ry AR Fpam P&, BRDOME—-FOBBRLI-THEHAEaDLE—
FRERTAESF 42 —Y avELBS5F 4L —YavE—AVLFTHY,
MBRAKTCUTOLIRKRDLIN S,

-

Fpana‘® =—Mpanad2Xma/d t2—Ngamad Xma/d t
Fpam R’ =—Mpam d?Xm/d t2— Npam d Xmp/ d t
Fooma® =—Mppbmad2Xma/d t2—Ngpmad Xma/ d t
Fabme ®'=—Mgbmo d2Xmp/d t2—Ngbmd Xmp/d t J

(. m=1,2,---,8) (3.84)

2Ry Xma, X3 ®h (3.78), (83.74) TrR&hAFHa,b
OmE—FOBEERRL. X EMpam, Npano &y TR EREZEEDOmM=E
—FOBMRRIVBRaDQLE—FVREATANMERS I UCERREBTD 5,

EoR, 3F4x—vavAERESF4—YaVv E—RAVIR2RVRX—
AOBRBENFBRIVS Frox—vav - RFvrvyeVTeRDPL, R (8.
84) 2RI 2L, (IMERLREABRROISIERDLDEIN S,

p3E )
Mnana="—3—2—ﬁ§sulm (frma) npa’d s
____Pﬁ'fmbi ,
Miam === g, M (Frm) na’ds | (g net.2,8)
Mnbm=—_p%fma Im (é:ma) ngp’d s (8.85)
o? SUb
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Mnbmb=—p—3§§-ﬂ°-lswlm(¢rmb) ngp'd s J
Nnana='og§na§SURe (frma) nga'ds ]
_P?f'abl ,
Noaw === Jg, e (Prm) maa’ds | g noi,2,08)
Ngbma= %EMX Re (¢,ma) napp’d s (3.86)
o) Sub
Nnbmb—p%fnbESUbRe ($rm) nap’d s )

ZZRVRe ( ), Im(C D& ()NOEBBBLICBMBEED L,
E'ﬂav fmbl‘i‘ﬂ(ﬁ'@ib‘éﬂ%(ﬁﬁ'@&%o

[ 1 ‘m=1,2,8

Eva=4¢ L./2 :m=4,86 (3.87)
L B./2 ‘m=5
f 1 'm=1,2,8

Emw=4 Ly/2 m=4,6 (3.88)
L Bb/2 ‘m=5

COLONRMMER BERAEZ. HENRBLBFEINTHY, 2BEORE
NBEBROHMEOEBRIR>VWTR, HDTL4—-—2-3ChRB LT3,
DEoksic, BIKENBIVCHKEE—AV R F4 732V av KT
VY ey VEBBIUSISFaz—vav BFVv Ve VEBRERD B ERES T
HEINZ3DT, UTTRRAMTDHIZIChoDRTF VY + VEBET ) — Vv
BMBERAVESRAERABRABER I TRDBFHFERDVTHERN S,

(4) F4792vav - RFvy e VEBESFaz—vaVv - RF vy

NEROEHE

(A) BRFAEALHRARHE
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RN (3.70) CRENFIEBERF VY + VRBETE, ERABKNELERALHE
B ROXS3REKDENB,

§20,/8 x2+8§20/8y2+820/822=0 (in Q) (3.89)

§0/92-d02/%=0 (on S¢) (3.90)
go/82=0 (on Sp) (3.91)
go/8n=v,. (on Svya) (8.92)
g§o/8 n=v. (on Suys) (3.93)

RN (8.89) BHkoEKEHE2 RIS T 208K, X (3.90) 3%
NNEBEOBHREESRME. X (3.91) 3—EKEOARBBLKE OB RLZH,
N(83.92),(83.93) RBEhZhFHa,boRKkRAERBTZHMEE T
BOFBEOEBEEHERDLDLTVS, L, nREIBDBIBREEHQL S
ATHAMERETCLERFRAOMUBERDLU. Ve, Vit BZhEFhFHEa, b
ORAKREATCOBIET L34 NEERANEETDH %,

R(3.71) TRENBAHFEORF vy v+ VKR, X (3.89) ~
(3.91) z@ELTCwB0oT, X (83.70) 2#X (3.89) ~ (83.938)
ANRAU, 7 v v e VORBHE2ERT L, BERFBREERALER, 7
47232V av X7y e VHEEBE, & Fha0QE—F, BHhbOoYE—
FOBBREIBZSFSFsz—va Vv RFVv Y+ VEBS 02, P20 DEREFRE
DVWTHYILL, UTOLSRRAMEF VY v+ VERCHETAERFRR & 18
REHENEBLONB,

KF 1473572y avilE@E
80294/ 8x2+829,/8 y2+82¢¢/7822=0 (in Q) (8.94)
¢/ 8z—¢402/%=0 (on S¢) (3.95)

§¢s/78z2=0 (on Sp) (3.98)
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8§/ 8n=—§g¢,/8@n (on Sua) (3.97)

§b./8n=—8¢,/8n (on Su) (8.88)
VR (§¢s/8R—1ikota) =0 (when R=>=) (3.99)
(s F4x—vavilBE(R.0'=1,2,,6)>

52¢r2a/axa+02¢rna/ay2+a2¢r2a/322=0 }
82 .00/ 8 x2+82d .0/ 8 y2+82d /8 22=0
(in Q) (3.100)

b2/ 82-02¢.00/3¢=0 , §S 0/ 82—-0%2¢ . /3=0
(on S¢) (8.101)

P2/ 82=0 , §d.06/8d2=0 (on Sp) (3.102)

VR (8 ¢.9a/8R~ikob.ga) =0 }
VR (§ 6./ 8R—i kob.g) =0

(when R=e) (3.1083)
ddpa/ @n=—inga, §.:/78dn=0 (on Sy,) (3.104)
8¢2a/8dn=0, 8./ @@n=—1ing (on Sup) (8.105)
eZls X (3.99) ,(8.1083)RBYVv=72VFORHEHEEFTENS
30C, BBEEATIAMECETITAROANELET A LEE2RDLEDD
THd. BBREIFEEILPOOKEHETHS, £y npa, ntb BT ENFHK
aDRLAM,ZFHEDLDOLITMOBKELOERILEIN-ERFTOEER2RDLT
B, RAKTRENh %,

nia=n1a’02/% ’ n2a=n2a’02/% ’ n3a=n33,0'2/% ]
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n43=nda’202/(%La) ’ n53=n53,202/(%Ba) J
Nea=nea 202/ (FL.)
(3.1086)

N1,=n15°02/%, nav=n2,"02/%, nspy=nsy’ 02/ %
Ngy=n4 2062/ ($Ls) , nsp=nsp 202/ ($By)
nes=negy, 202/ (L)

(3.107)

(B) v —vHEH

N(3.94)~(83.105) TAHRLEIIBERIFBERNLERZEL2EE
TEMEBEFANICRDZIOIEETCHAOT, Thoz2I7y—vEKETY —
VORAREZHOVWT, RARTF VY » VB, Prpa, Prap BT 2R HERX
PREHORMBICEIRE-TKRD B,

TR 1/ roRE2b L, r=00RERAZ2BRVCERABRR LT
URREAUNDOEREG2WETH EBRZ V- VvHEBGET S, 8RBT
—VHEBGR., UTOoBRABRNLEBERAZEZHET2EHMTD 3,

§2G/ 8 x2+82G/8y2+8d2G/ @ 22

=—4nd (x—€,y—-n,z2-¢) (in Q) (3.108)
§G/8z2-Go2/%=0 (on S¢) (3.109)
8§G/8z=0 (on Ss) (3.110)

VG (§G/§R—i koG) =0 (when R=w) (3.111)
cTw. (E,7.8) BRANBOEP. (x,Y,z) BEHBELONQE

ARy SBF 459 2D0F VBT, (x,y,2) #(E,0,{) DL
BOELBOVUTOXZMET 5,
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IQB (x—&,y—-n,2z-¢) dQ=1 (8.112)

X (3.108)~(3.111) 2HWETHHEHBGE., Jom!'PRIhIFK
KoL BRBRBHETRDLINT VB,

271 (ko2—v?)

G (P,Q) =i D (Kof—v?) +u

coshkg(Ch+2z)

k24 v?2
h (k,2+v2) —v

cosllko(h+()}h“>(kon-+4§

cosk,(Ch+z) cosky,(h+{) Ko‘"? (kaR’) (3.113)

iy R’=vV (x—-€)2 + (y-171)2 ,uv=02 /$,He'V BE1HE
ORDONVH V. Ko BE2BOXKOEKRy 2 VEHR. ko BRAEWH
BT I3EFMETDH 5,

c2=—-%k.tanknh (8.114)

(C) AP ABRRR AR EAF vy + VEAROHE
K3—-11kmrg&di. OMNHEBESCHINALHEET, u (x,y,2)
Vv (x,y,2) BEBQ+SEBVWTIRBERTFCHRAERSEARL T 5 & %,

—“BMEUTOELIBIREDT )V — Vv OARXMNE Y ILD,

Y& én
(in Q+8S) (3.115)

IQ(uAv—vAu)dQ=§s[ g v vau]ds

iy A=§2 /g x? +82 /@ y2:+ g2 /@22 8§/ nB Tk
BO»SoATHABS LRABMECATCAERFANORBERERT,

ET u=¢4,v=G& LTSya,Sub,SF, S, SriTEVE TN 5 ¥ 44 fH 1K
QR2O2VWT T ) —vOARE2EAL, R2o& L, ¢2CrBETHIERIERN
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CHEREHTHBN (3.94) ~(83.99) ,X(3.108)~(3.112)
ERAT B L, WBHNBORPLBHERHAORQRETIUTORD HEAM

BYiLo,

__1 g _a_
¢1d ( F’) - 4 - [ X SUa { ¢<j (‘Q ) é; n c; (I)) C)) + c; ( F’)‘Q ) é; n

o (Q) }ds+I {¢d (@)-2c (p,a) +c (P, o)
Sub édn & n

P (Q)}ds] (PEQ ., QE Sya,Susp) (8.1186)

FCTC. HBEP2BHROBAKEIRESTTI TV E, #RAKDE> LT 2 H
KELOBEP RBFBEF4 752 vav - EFvye VB (P) & U

TORZABEXNZHET 5,

——_-1— . ._6— N ' . H
¢4 (P) = 27[[ISU3{¢d(PJ)8n G (P;,P, ) +G (P;,P,)
an¢o(P.,) dsy; + Sus ¢4 (P )anG(P;,PJ)

+G (P;,P, )aan‘ﬁo(Pa)}dS.;] (P;,P;, €Suya, Sup)

(3.117)

AR, F4x—vYav - RFvy e VERROVWTDTY—VvORNLEE
RABK, HRAKXAEZ2ERITLE, BRKD &I LT 2F6hoBRKkERRHLOR
PRBIBZBFFoxz—vav RFvy e VEB S 02 (Pi) ., b0 (Py) &,

RROEIBREASTEARHEET 5.

___1 N .
b.0a (P1) = MHSU&{mm(PJ)an G (P, Py)
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+ingaG (P;,Py ) }dSJ +I5Ub¢za(PJ )—6’an—G (Pi,Py)
dSJ] (P;,PJ ESUa,SUb, ,Q,=1,2,“',8) (3118)
¢ (P-)“——l—[I ¢ (P')LG(P-P')dS‘
r kb i - S 7 SUa r &b J an i J J
+§ {¢£’b(PJ )LG(Pa,PJ)+insz(Pa.PJ)}dSJ]
Sup dn
(Pi,PJ ESUa,SUb,,Q,’=1,2,"‘,6) (3119)

T, X (83.118) TNz 7)) —-vEHBGRERx, yEENR—TH 3
BAWRTE, R’BOERIVBHRLTLES DT, RAI/RT Wehausen and
Laiton ! It 3 2 B2 HV 5,

G(P,Q)=1/r +1/1r’

o (u+v) exp (—uh) coshwu (h+2z2)
+2P'V'I0 #sinhuh—vcoshwuh

2rn (koz—v"’)
h (koe2—-v?2) +v

coshwu (h+¢) Jo (uR’) du+ti

coshko(h+z) coshkg(h+¢&) Jo (koR’) (3.12.0)

ceiy r=vy (x—€&)2 + (y—n)2 +(z—-¢)?,

r’=vy (x—&)2 +(y-n)2 +(z+2h+¢)2, P.V.Ba—v—
OFM, Jo BHEIBOXRORy EVHEEBTD 5,

Iolky RPLHQMB—HT B L&, 7V —vEBG (P,,P,) BRRL
RO FRBAMECO TR IRFDLDIN B,
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G (P;,P;) =27zai/ASa+1/{2 (z;+h)}

(u+v) exp (—uh) cosh?u (h+z; )
4sinhuh—-vcoshuh

+2P.V.§0

2 (koa"ve)

2 .
h (Ko2—v2) + v cosh?ke (h+2z;) (8.121)

+ i

TRV AS, BiBHOBNEROEHETHY. a,=vVAS, /neERbDI
hb,

Ffe, X (8.117)~(8.119) o¥pABERAcVWT Y —vEK
EABHERF VY s VEBOERBANEENTVWAEODOT, UTRRARLTH L,
BREALUATORBE 7)) - VvEBOERB2 R, RATE ISR 5,

§G (P,,P; ) /8n=G,"" {nyx (Py ) (xi—x4)
+ny (Pj) (yi=y4i)}+G,®n, (Py) (8.122)

27[}(0 (koa"ua)
RLJ’ {h (ko2""lJ2) +U}

G,‘"'=1i coshko(Ch+2z;)

coshkeg(Ch+z; ) Hi'" (kogRy )

ko (ka2+v?)
tz;
+4T§1Ru’{h (ko2+0v?) - }COSkn(h 21)

cosk,(h+z; ) K;y (kaRu?”) (8.123)

27 ko (ko2—v?)

h (hoi-1u?) 0 sinhkoe(h+2z, )

Gn(2)=

COShko (h+Z;) Ho(“ (kORLJ,)
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x© ko (ko2+v2)
— M ' n +
4%lh(kn2+ya)—y Slnkn(h+ZJ)COSk (h Z[)

Ko (kaRuw ™) (3.1214)

CRy HiIVBEIBILROAV FVER, K BB2EIROEBRy
B TH 5,
Fhy BEALTCO 7)) —VvHEBOERMASBRATRDLINS,

1
4 (z,+h)?

aG (Pi,Pi) /8n=nz(P|) {'—

+PJWIw 4 (ptv) exp (Zeh) o o (htzy) du

0 #usinhuh—vcoshuh

. ﬂko(ko2"va) . }
+ i h (kei—107) ¥ sinh2koe (h+z;) (3.1205)

SOk, AHERF VY v+ VEBOEBRBABRUTOLIR K S,
gP0(P; )/ &n=—-—1i (ko/coshkoh) [—i {nx (Py)
cosw+ny (Pj)sinw}ycoshkeg(h+z, ) +n, (P;)
sinhko(Ch+zi)lexp{—iko(xy cosw+y,;, sinw)}

(3.1286)

T, 2BBOBKERSuar Suy ZTNFIAN, N, HOBM/PNERIHE L.
BZEFATRKANRF vy v VEBROEZ—EBEERLTHEIE, X (3.117) ~
(83.119) OEBABRAR BERUTRRT IS BBEBALINREEXARTF v
Ve VHEEICET S (N, +Ny) HoBIABRANFEEHDS>N B,

27m ¢4 (P) +:§j¢d (Pm)a;pn"@r (P,,Pa) ASJu+?2=:¢d (P )
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aan G(Pi’P,;b) ASJbz—{ ':%"IG (Pi!PJ&) aan ¢0 (Pm) ASJ&
+ZG(P.,PJb)aa P (P,b)AS,b}
(i=1,2,"*,Na,Na+1,N.+2,---,N,+Ny,) (3.127)
Na 6
27 drga (Py) +J§1¢r2a(Pm) Zn G (Pi,Pi) AS s
+fz;¢rnacp,-b>%c<pi,p,-,,>As,-b=— EVTIG (PP

nga (P,a) ASa (i=1,2,"'.N8.Na+1,N3+2,"’,N8+Nb)

(38.128)
Na a
27 ¢ (Py) +‘_2=-l¢r2’b (P i) 7n G (Pi,Pi) AS s
+Z¢rﬂ.’b (P.,b) aa G(P.,P,b)AS,b-_-_ Z\/_lG(P.,P,,b)

nﬁ’b (ij)ASJb (i=1:2!"':N3’Na+1,Na+2s"')Na+Nb)
(3.129)
Lf:i)i‘of\ *%ﬂ’ﬁi’y“/'\’}vmmﬁﬁé¢d,¢rﬂa’¢rﬂ.’b‘i\ Et(3

127) ~(8.129) 02hZPhoEUARAZHAI I THREHR
kvoh s,
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(D) BKECEIBERXNBLIVCEXLE— AV VOHE

2EKEa, bOBRAKRAOERRIVT, 2HBOESTNOLRBEMLI X5 #H
MIBEBHEP. S, P,V BUTOLIRDLEIN B,

P,(S)=P, () +P,, S+ Pg, (s
(383.130)

Pb(S)=P3b(S)+P4b(8)+P5b(S)

TR, Pra™®, PR 2nZhiZhan QE—F, BHDOYLE—-FOIE

FHOEMI LY., FHhaBITbOE (XarYarza) » (Xb,Yps25) KAIE
AT 3EBMETCHVROLSED SN 3,

Pso®@=—p3Zaexp (mict) ]
Pia'®==0% (Yo=Yao) Draexp (—miot) } (8.181)
Pea®==0% (Xo—Xa0) Qvaexp (miot) |
Psy@=—p3Zvexp (—iot) )
P =—0% (Yo—Yb0) Dusexp (—ict) ¢ (3.182)
Per®=~0% (Xo—xb0) Qvbexp (—miot) |

ol Bha0Le—F, FhDOIRERATIERNBLICEATLE— 2V
FFpa®™' , Fap ' B TRDL &N 5,

5 S
($) — (s) (8) = (s)
F g2 %aFnama s F o %QFJ?.’bm'b

(2.2°=8,4,5) (8.1883)
Ry Foama®' ., Foomp ‘' B Z2hZFhFHhadmE—FOBFERRLI-TLE

—FRN BHEDOME—FOBBERI-TYE—FREHTIHNELT B &
CEHITE—-A Vv FTHY, UTOLS5KRD &K 3,
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Fnama‘s’=§ Pwa® npa’ds , Fﬂbﬂfb(S):E P’ ngp’d s
Sua Sub

(2,9, m,m’=8,4,5) (83.1384)
LrEMoTh (8.81),(83.82),(8.181) kv (8.182)
2R (3.1834) "\RAL, Btha, bORKXRALZ2HAENOBE & RKEK,
EREFAN,, NoBRERLLCBIRE, BEXHFua@BLCFn S X (3
.1833)RE&oTRDONB, 2FVZOEA B HFERLELIE, BHRNETHI
SHKOBLMELBAERRSEZohhEIRDONBDT, #XKOLS5k®
—NREyFOAI Vv I—FE, KBHAO1IRBIT2RE—XFV b\ KR
HOWEMR EOBBZ5 X3BERREV,

(6) RBANBIUVEBE— 2V rOHE

H3—-11RARTEIR, 2F3BFa, bR ZhPhEHEARO~OR & - THH
RNDOBVBBLHYERC I C2FBRERHINFERILTVEI D LT 5,
CDLERKaDRLE—FYBIVFRDLOLE-—FRIEAITHARENBIVR
HBe—2Xv 13, 8—8—-1TCRLAE2REDBELEKOFER X TLTF
DEIRRLEIN B,

Faa™ = [ {Kgara ™ + Kgara ™ + Kpaia ("5 + Kgaiq "6} 6?5

+ {Kgaea ™+ Kgaoa "2+ Kgaza "' + Kgaoa ™} o+ {Kgase MV
+ Kaaza " + Kgas, ") + Kgase "'} 2o+ {Kgase " + Kgag, "2
+ Kaaae " + Kpage "3 Dot {Kaasa ™ + Kpags "2 + K pag, "5’

A
+ Kpasa "} Qva+ {Kpasa "'’ + Kpasa "2’ + Kpasa "’ + Kgaea ("6}
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N\ 2\ O\

Qzat {Kpasp ™+ K215} Xp+ {Kpaer "% + Kpansy "8’} Y,
PaN AN

+ {Kpaso " + Kpass "} Zo+ {Kaase "5 + Kpass "%} Qus

AN A
+ {Kpass "’ + Kpass "’} Qyp+ {Kpaes "'+ Kgpaen"®’} Q.51

exp (—iot) (=1,2,---,8) (3.185)
Fab™ = [ {Kgbia ™ + Kgpia "8} Qa.,. 'S¢ LLY

+ Kiboa "} Vot (Kitosa " + Kisa "'} 2ot {Koas "™

+ Kgobao "3 6xa+ {Kgoss "’ + Kgbsa "8} ﬁya+ { Kgbea '"®’

+ Kapes ™} Drat {Kunro ™ + Kaors M + Kgoro 52 + Kypyp M8}
?b"' {Kabar " + Kaoeo "' + Kgboo "’ + Kgbay "% } ?b

+ {Kabav"®’ + Kgoao "'+ Kapss "7 + Kgbap "%} /Z\b+ {Kgoap "

+ Kgbao "+ Kgoan " + Kpoap "%} 6xb+ {Kabss "’ + Kgpsp "4’

+ Kaoss ™ + Kgoss "} Dyn+ {Kagoos ™ + Kaes ™ + Kooy "

+K1xbsb‘”6’}/0\zb] exp (—ioct) (L’'=1,2,--+,8) (3.18386)

221N Kpaz "B EOBERBE BRBROVHEI LI EH. FEHA
ODEBR I TRIIHRBTDH 5,
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(7) KEREINE2ZENEROAE TCRAI NG S ORITE

Svb

SE

; Q

Sp z=-h
7

K3-12 22BAREERAECKREING LXORERHE

TR M3—-12RART LI, —EKE, SHE—HKESRERERNE I E
BOREAOC2FAUNEBMEINNTIEEE, CHETRBRTELREBEORVIE
BRECOBFEHFEOBVERERL TV,

CBUANMRATAIAHBEARRTRTF VYV o VEB S B KX (8.71) e

LTS - 13RARTEIFIREEI»ICORFBEOAEB LMEERERT LI
FokseRbIh b,

o (x,¥Y,2) =—1i {coshko(h+2z) /coshkoh}
[exp{—-iko(xcosw+ysinw)}

+exp {—-iko(—-xcos[w—20]+ysinl[w—26]

—27ycos [w—61) } 1] (8.137)

TRy 7y BES-128ARTEIISCEROPSRBEZCOHBCH D, B
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(Za.Ya,Za)

M3—-18 REENACEBINLBEORHKLERDOED A
BRIATIHOAHABE, FHREHITIAHAOLREBAO R L > TRAOD
doRRDLEINB,

B=n/2-w+t6 (3.188)

¥y UTOE I BRERTOERAZHELRMD 3,
go/dn=0 (on S (3.139)
§d¢s/78n=0 (on Sy (38.140)

a¢rﬂ.a/an=0’ a¢rﬂb/an=0 (/QH/Q/’:loz»”';G)
(on Sy (3.141)

R 7)) —VERGR 2PV T OROBEREAERND %,
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§G/dn=0 (on Su) (3.142)
LMoy X (8.118),(8.120) &K (8.121) TxRI
h3—EFKEhTCO7Y) —vHEKE, G tHRIELR. FENEET 284
OV —VvHERGE, G* CHEBEZ2ZBHALTUTOELIRRDLDIT I LENTE
%o
G (P,Q) =G* (P,Q) +G* (P,Q") (3.143)
DGR, RMEFvy e VEARBRCETIHESHERX (3.117) ~ (8.
1198) ARAT B, 22, Q' (x',y',2’) ¥ Q(x,Y,z) O
T AEBEATCUTOMEEMREY Lo,

x'=x—2(xcosb+ysinb+7ry) coséb

y’=y—-2(xcosb+ysin+7ry) siné (3.144)

3

zZ =2

ok, RERADAOERBEDO 7 ) —VvHEBOERBEP &K, KATRDLEI N
%,

§d§G (P,,P, ) /@n=gG* (P,,P;, ) /8&n
+§dG* (P,,P,;, ') /@n (8.145)
Tk, §G* (P;,Py )/ @nid. X(8.122)~(8.124) Tx
Ehs3dbo2HEs AL O, §G* (P,,P, ") /@ nBROLIRERD
Sh 3,
dG* (P,,P; ') /@n=—G,'"? {ny(Pj) (Xxico0s206 +x,

+y;sin286+27rycosb) +ny (Py;) (x;85in26+y,

+yico0s286+27ysiné)} +G.'*n; (P, ) (3.1486)
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Fhe. HRALECO TV — Vv EROEBRBORBRACRDOE N B,
§d§G (P,,P) /8dn=8G* (P,,P;) /&n

+4dG* (P;,P;’) /&n (38.147)
e, g§G* (P;,P) /8dn3 R (83.125) TCRENWNLD{OEHRH
EXfdbDT, §G* (P,,P;’) /&dnid. X (3.1486) oP; 2P’
ERBPATIBIDTH B,
E5ic, 2BBAERATAAHERF Y Y v VEBROEBES . "X ThH
Abhb,
§d0 (P; )/ dgn=—1 (ko/coshkoh) [ {—=1i (ny [Py ]
cosw+ny [P;]lsinw)coshke(Ch+2z; ) +n, (Py)
sinhko(Ch+zj)}exp{—-iko(x, cosw+y, sinw)}
+ {—1i (=ny [P;jlcos[w=26] +ny [P, ]
sin[w—261) coshke(h+2z; ) +n, (P )
sinhko(h+z, )} exp{—-iko(—xj cos [w—26]

+y,;, sinl[w—261-274ycos [w—61) 1} 1] (8.148)

DERREATVERRBR 2E4XKZHIN TV IR L, ~RERERE
FEE 2REBENEROAECHRBEINTVIHAOERVT, RANBOMES L
EZTDOHDOIDBIIRTHLTH 5,

(8) 2ERGBOHREIRBVLUMEZOHE
X (3.77),(83.78) kRART2BBb0BHIBERNOALR, ThETH
NTCERBANEZRATHRE, BRA (3.77) ,(3.78) B, 2&HKa,

bZNRENBE—FITD, 12X 0EFHEYL I RABRRE L - T, WHE 2
BFHROBE-—TFOHEEHREIREMNRD >N %,
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Fh, 2B OBEMHEZER2RTOEADI -3 -1 tAEOHETHE
KRDBENTE B,

2D, HEHHOBELAER, F4752vaviFryeVEBESF
4t T—=vavRFVvy e VEBRERDBLZDO, X (3.127) ~ (8.
129) 2B ETH 35, |

¥l BHOFUMWTO2VTR, " BEFNEFORBMBASEAHBEEA LD
@M. VAS/Ao=0. 1BETHIREIVESHTW S (D),

Aok, 7YV —VvHEBOHERSVWT, £V 0HEBPa—v—0DFE
ERZPHEAPEHOITBEVR2VWTR, 3oL DHEBEEOBRORM & &2H
NEFRHOMBERR >VWTO FHTTE2T-C, HEEBTSRNHET % &
CHEPMBLTHORKEE2HE b 2D, BAaRHERB2ZEMTE LS
BOBIUHERD B,

3—4-2 KHEERBRIZ IRLENEKZORIE
(1) ZBRREBLERFE

BEHAHEORIEDO-DIK, I3 -1 4R AT &I HERmAME (21 mX
16.5m) RBWVWT, MIS—1O5RRTELIREEOFE, BOAHA, B
NOBRBEABOFHEZEAT, 0RO 2EABRBRBEITIEREIT - K

HBRCHVWREZ2O0EBFHKREZ, 83— 33— 202KREERTCHVWEZBOD &
LdbDOTHD, ZOBEBTLRK3I - 15FRRELTY 3,

EFRCHVEBERZ. AHNO0.68252.000KE1 ~2 c mORAE T,
753y TRHOBHBI SO RESER, . IS —-14RRALTVE LI
REZHZ2RELTCVELI3B1 /7100088 2b-TED, BOETSH
MTETORBAMZ2 2 LA, BRAYIRMR LYV 2 s hitko,
FHBBTBINTVE LZALHELABR=0.3mDETA (Frvarl)
THIEL /2o B, 2BUBHRELAET 0. ZREZ2TOROLAMT., K
WOF v+ VAN 1 EEBHROBBNBRBIIBEEOMEL2 5P LDREANTSE
&, MBEINABEE2WHELCAHEORWBE o 281,

EOoR\M3-14kARTEIR, 2BBHEOERDP2FHAKOBIHIIIF +
VANZ2~F 2 VRNARBOWTHEEZAEL, K#MQEDL1 /1 08RON
BADZAo—7THoORGBELEORBLE2HMBLENSEZRET V., 2348
FOHRR, ChooHERRVWEXOREMEEZAV T,
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2HERBRER,. 2HEO0EHEMGDHENERBR LVHAIL, 234 D6
E—FOBEELRA R — Vo230 MEEREIT 2AMB®ELZEB I,

T, HER—EKEOXERBETHEN, 1/ 1008ROHIFETCOR
BOMRBE T EOSUTH o Ao, 2HFRBIBTRBEELLVWEEX

ENB3DT, 2FAEEZRELLEKER=0.3mO—EKEDD LIHHEZIT S,

channel 1
partion board
—_ ———
)
|
210
channel 3 channel 4
(o] (]
unit:m
wave generator
030 ‘!‘/
o rp
Wiz o
L 777727 T I T
40 10.0 10| 1.8 |
1110 11100 110

K3-14 3RL2BAHEEZROEE (BEHF,60=0,=30")
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®HE:M.,=M,=101.556kg
Hge—Av b 1,,=1,,=566.9kegm?, Iya=lyp=4.832kegm?, 1,,=1,,=56.3kgm?

FRBERO~OD 2 EHM: ki=ke=+"=k¢=25.0kgf/m
2 /
20§1 —9 ?50 ?25* 1T§l«o iL(?
= © / |
103 | 0458 | 0.4 [ 0455 ¢
A 1 0
2 2 §
] 2 Ry A
1 4 30, '\l
RN BEakd
4 qri Ga "E-‘*y 4 b a
2 b a 1
2 go.s 0.455) 0.4 | 0.455
4 7
? @ /1 (
] Y/
a T ”0.15 T@c gg MQ'A
0.2 =
2 unit: m 2 0.2 03
TTTTT/ITTT77T 7?77 7P/ TTT 7T v TT77?

N 0.207 G&]L.
i~ o
4 ogoss| |03

vITrT7TrrTrrrrrrrrz7?7 7 CrITTry 777777777

BHER EHERH

A% 22— Tsw=68.50sec , ¥—Y 1 Tey=12.0s5ec A%z~ Teu=7.00sec , ¥—Y : Tsw=T7.115sec
k=7 Ty =0.80sec , ¥vF:Tp =0.925ec t—7 :T,=0.90sec , EvF:Tp =0.82sec
ol Tr=1.24s5ec, 82— Ty =4.20sec up—) :Tr=1.24sec , 23— :Ty=9.20sec

M3—-15 SKn2BHBREROFTALAEROER

-102-



(2) RENRTFELZVIBAO SRTWITHERE ORI

K3-16:HW3—-178, ZhEThREEXBZVEARBRECEBIL TS
QBB BENEMIAOAHBLTLBEAD, AV 22—, =7, 00— VO#iE
BlUHzETd s, HoMuMEHim,. SAEZRBELHHEBERIN3I -5¢K3 -
TTCREINZ2KREDIFBALFAKRORRAEZ L - TWVW 3B,

ChoOR&Y, BIRE, NHZLOBEE ICHECEI I LE2RABTE,
¥, BEEHTOVTY, REHENR2RTOFEALELAERALTHZ0
T, K3—-5, HS—-7CHR&NbDLBERMAETHY,. HEORELFHE
ETH30T, BREMOLOABHLTS3BAR, 2RxHHET+HLTH 5,

FhyK8—-18¢K3-19&, 2hZh2BH#hEHDR (0=60") H
RAFH LT B3EAD, HELERR IAHEBLMMEAERZRLTVE,
L. KIS—180#t#ic>o>VwT, AV —, =7, -V 3H3-16:RAE
ORRFE V-V RAHERB K A\BRTl, v F,2—-RBEhEh
OMEARBREOXPOL/22F UL CAHBEERECHR LR CEZHAY
TWV3, ChHODORRFERINE, Lo FRIZIBHARANBEBONE H LM
Be, a—REIINEBEHOKFEARNEMEBNREN B,

ChoDREYD, MOBROBARE BREKILOAH LT 38 E K
TH5E AV E—7, U=V BRPNIXBTBY, TLBENXEHR» S A
HUTKBBARBELU B foy Y=Y, Euv F, a—OBEE—Fb D
V., GHtCEHEOBIEER2TTS et Hh b, /s WIS—-18,. KI3-19
RiIh3, #OBOHARIUBENEREICHER, UHELDEHAETES
TERHERTE B,
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phase dif.

A exp. ®

-~ cal.

M3-16 HBILHABRIZEARE, HROBAO2FGFHHE

o exp. T
cal. ()
- o 2%,
27~ sway 8 27 heave o [ roll
I ! !
o) 8
- - o \@ - ®° @
Co o o (o] (*2s)
0 | Ao l I i 1 1 I 1 4 1 !
1T Teec) 2 O 1 Teec) 2 O 1T T(sec) 2
L L I i [ L ] ! [ I ! 1
o 0.5 104 /TR 1.5 0 05 10 /TR 1.5 0 0.5 107 /TR 1.5

M3—-17 KRLHERIZEFBRE, MROBAO2FBBWUEE
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; /
1 T(sec) 2 \GO°
A exp. o

2r J/a% cal.
1 )
11—
o
1 T@sec) 2 °
| T T S G (NN NS WA EO O |
[} 04 27 ] 1.2 16 O 04 0.8 12 16 0O 0.4 0.8 1.2 1.6
Ts7 TR T/TR T/ TR

M3—-18 FERILHHERIZZAKRE, FOKOEFAO2FABRE

27 sway 2 sy rge 27 heave
o0
° o
it b -
Cb O 1e°) % o
Q o]
- o - o =
- (eX6)
s 0 | ° 1 0 ] L L qzq_{ o ] 1° ] /
1 1 2 1 2
o T(sec) T(sec) T(sec) /
[ ]
2 27 pitch 27':('roll 27 yaw \so'
a
e T % -
©g5\8
ex p.
n 2 = Q o - 0 0%Fo
cal.
o 1 ol | L, | A L L L i I !
1 T(sec) 2 1 Tec) 2 1 T(sec) 2
t ] I | 1 1 | L | ] |
0 0.5 1.0 1.5 ] 0.5 1.0 1.5 1] 05 1.0
/TR T/TR g

K3—-19 RRLHARIZEARE, HOROBEO2FFERAUMEE
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(3) RERELET 2BA0 SRR ITHERORIL

M3-—20¢KW3—-211. Th¥hAHEHEBRGImC LITEB (6=0")
Ehic284&KE, BRER»OAHLTSS (0=0",=90") HAD\ R
V=, b—=7, u—-VOBREBERLUHETH S, L, HNORFHERIKS -
Q¢R3—-10TRENB2REDIFALEETD 35,

ChooRED, BIERE. MHZLIEEICHETEIILERRBTE 5,
. BHEFHEROVWTY, REHER2RTOBALBLALRILTHSOD
T, B8-9,K3-10TCRENALBDOLERFAKETH, HEOHKE DR
BETHIZ20T, BREM S AHLTL3BAR. 2KRxHE TR TH B,

¥y KIS—-22¢H3-23R, ThENERREFIER (6=0") &
hi23sre, A8 (0=60",8=30") BYEALIIBADB E— FODHE)
BREUHEZEERLTVWS, ChoDODRED, BRERIrSOAHLT 384
RBELBholy ¥—=Y, EuvF, 2—OBIEE—FdMbH, BEREMH
SABMULTLBIBALUERTBE, 2V 2—, E—7, u—VOBEXLEN
RNEA BT, BIFOHRARPPEI/L, GHOBHEOBE LTI T &N
Dhd, ¥y HI83—-22, HI83-23k&NiIF, HOBEOHEATIHEEBERNE
BEISHER, MHELOIRHETE AL BBBTE S,

ThielL <, KIS—24~H38—-27REhFThERBRCEMARXAHRKHE
(6=90") shh2FBkic, EEFm»208 (0o=90",8=90") &4
DB (w=150",8=80") XEALLEE OB —FORRRLAHEESR
RLULTW3, ChoOREIVERREN LUCEABARKCEZEHE (6=90") &h
BIBARCOVT S, FEOBMIH L THRMAME SCHBETE3Z L 2HRB
Tx5b,

¥y RS3—-24R R3OS A—=2D & D, Dpy2EULE>CEHEH
BLOO, RRAIEACERINIEEREPDEAR LD SPMBZRTIOCH 5,
B&O, ¥y—VeLE vy FHBE (D . =2) ONETCREEOLEKY, @i (D, =
3) DHBTCRY—YVEEyFHRBALESIORHLTE—-7REEO L L
TW3, ZO&3K, KENRYMOEVEAR CRIEFERIERAIEOEER
RO NBHBRILE - THHEATE S,

ok, M8 -24¢HM3-26kAT Lok, M—0RM4NERBIEASR
MIEEE (0=90") &h, BXEEE»>AH (0=980",=90") L
TRA3FAR. YR 2FHRLFALBHER LB S, FHEERSOVTR,
ERBO AN L TOEBBAMNBEREI L R, FHEOHARRIENHE
EREEEARI AV 2 —, 00— ), a—RYMHE (ZHEE7) 2B, WHERE
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phase dif.

BREgEE2RIV—V, b—7, €y FHRENMHE (ZH£E£0.27) & oTWV5S,
SO 2BBOBHRBICIVAEL 2HREB (radiation wave) OHEF#
ORERBOEHBIRINB35TH 3,

A exp.e
——--cal.—
R ]
A a3 A
le I.Z_ 8
£ % 25
33—
sway 5 roi
A
2
3_
1
2
1 =
1
o o 0
L L L
@© -] [+
1 (I L
o5 o @©
l L L
] 0 ()

B3-20 HRIHEKIZEEAE. HKOBEO 2F4 BT
(6=0",8=90")

]
2,
o ex p. o ~
cal.
27 20 27
sway ° heave rolt
€ o]
VA o] nr nr [e)
» u o]
B o
i | L L 1 ] 1 ] l = 1 1
o 1 Teec) 2 ° 1 T(sec) 2 0 1 T(sec) 2
L ] I L L ] | 1 1 ] ] I
0 0.5 10 /TR 15 o 0.5 10 1/g 18 o 0.5 10 7Ty 15

K3—-21 XKBLHERIZIEEME, HKOBEO2F4BHEMME
(6=0",8=90")
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surge ™ heave

60
1 T(sec) o2 0
L
roll 2% P yaw
2r A exp. e
! -w-—~cal
t
1—
Ny 1al
1 Teec) 2
' T T SO NN TN DR WO S WS SN T SO N DA By TS N S S B
4] 0A 0.8 1.2 16 O 04 [oX ] 1.2 1.6 O 04 0.8 12 1.6
T/Tr /TR /TR

M3-22 HRIHFRIZEEGE, #OROBEO2FHBE
(6=0",8=80")

phase dif.

2%~ 27
sway surge
)
el - o
= 8 N o % 70
o y Y/
| ! ! £L°=L ! L n R y 66
i T Teec) 2 ° 2 0 1 T(sec) 2 \°Y |
20 27— 27— y
pitch 00 roll 77 yaw
L = n ° /
xk o 0o - N 8 ° exp.
(<23 cal.
B o0 B o [
%) )
o i ] | ! ] { 1 _© C 4
1 Teec) 2 ° 2 O 1T T(sec) 2
L ] 1 ] | 1 1 1 (I) ] L 1
0 0.5 1.0 5 © 05 1.0 1.5 0.5 1.0 1.5
/R VR /TR

K3—-23 HBEHBELIIEEANT,. MOKOBEEO2FEHMUEE
(6=0",8=30")
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A A A
[t % [
150 z 5o
3 1 2}
sway surge heave
2—
05}
1
vy ¢
0 0 ‘ ' .
'9" L 1 TEec) A28 1 TGe) 2 90
2;0 o X 2%, |6
pitch roll yaw
al- a4 ,
104
3 7 > v
2-
2 4 exp.e
- A« 7 e c
2 1} al
o 1 ~ 1 | ‘l o | 8!
1 T(sec) 2 1 T(sec)
o!) I | 1 | T | L I N I
765 3 p_ 2 0 7654 3 p 2 ® 7654 3 p 2
l 1 ] ] i ! AL 1 L | i i
0 0.5 10 775 15 0 05 1.0 TITR 15 0 0.5 10 1/7,, 15
M3-24 EHRLHERIZ2IEEIOKMEEBINLBHEO 2248)F
(6=90°,8=90")
2% 27— o0 O° 2% o) T o ©
sway surge heave
o~
o Ro OOCDn [le N— - {
o
. [ | L ! . VN - N 1 e da® 1 a4 90"
- 0 1 @ec) 2 ° 1 2 © 1 2
° T T(sec) T(sec)
gzm— pitch QSM - roll 27— yaw
£
Q - [~ - YA AR A A i
o) O exp.
. - > oRO N - _0"8“8'06%09’9'9' P
o) cal.
.00 1 £39 | I b1 ] 1 ]
° 1 Tec) 2 ° T T(sec) 2 © T(sec) 2
| L 1 1 { 1 l ] { | i il
0 X .
0.5 10 77, 16 0.5 10 1/7p 15 0.5 hadh 74 P

K3-25 HERLHFRIZIFERINTORMRABINLBAO2HHHIET

fLAE 2

(6=90",8=90")
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pha.se dif.

LB

surge

sway heave

150°

4]
Tec) o2
L

253

roli

1.2
TITR

K3-26 HRBRIHFALLIIFEEIEGMTEBILLBEEGO2ER46HE
(6=90",8=30")

1.2 16
TITR

27 2N 27
sway surge heave
a
- [ — — o]
o 0
ocpo ° Blads
7 o Y - - 8 v °©
lo}
L L v =
| I ] I ! ! | L o | l I | \ Qso’
° 1 T(sec) 2 1 T@Eec) 2 1 T(sec) 2
27 piteh 2% roll 27 yaw
= ole — [o) - OOO s
° © gPo 0a° o ex
8 o p.
- - nr- ©
%
cal.
o ) 1 1 L o ] i ] L o | ! ] 1
1 T(sec) 2 1T T(ec) 2 1 T(sec) 2
L 1 ] L L 1 ] | 1 ] 1 I
0 0.5 1.0 1.5 0 0.5 1.0 1.5 Y 0.5 1.0 1.5
T/Tr TITR TITR

M3-27 XKRLHRELIIFEBINACMFEEILLEAO 2 F4HHIE
fiitiZ (6 =90°,8=3830")
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3-5 ##E

AECTR, BRPCEZFLICRBIN 23 460oBER2, A7 vy e VR
SOHET A2 HEE2RL, KEBERNERR L - THRAORIERT- 2.

3—-2CWl,. BEOMBR L I2Z4DFEORBITELEHEAL, ROFETR,
1 ZERBHMCTHEB IR TV HAOBNBEMERXNIEDLITEY., 2HEH
BEXREINLBRIEFERDLEL, 2REHEORENTIINZIEICRIEES
TwhEWwZ ERRL K,

83—3TR, 2RAEDODEBERO 2ELEN, FEKBEEROZBBRED L
BEBHEHCHEBINTVIBAED, 2EABRBIEORKTEZ L. KHEE
PRBR LT, 2RAHEOEER D THE L 2HMB LI, 1, 287
BEIERFELS, BRI I2FEO0RHE ZRBE, ROoVRUBNERNOBE
ORBHHOBHBRE LEFAONBEEN S, EHEARHRECEZ L E2RL
2o

3-4CR, SKEOERERO 2GR, —EXKkEROb LI, EEBEOL W
EBREBICHERIARETOARTREBINLBED. SRL2FHY
2R L, KEZEBRL>TC3RAEHEOKER TN THAZ L 2HRA
L,

DEr0o2REBIVIRTOEARTER. 2BBOHNRLTI2ULEDOF
BOBACIBHHECBETES, shAHZicl, HAROEAYME R RE
RIBELMN, RBEAERERA L L SPERERBEIh L EREDESK
BRIBAADETHIHAC. BRACKEANOEREHOZER, b LIRZHE
DEIBAEBEBROSKRARAAR 2EFANRELETI2HSEG. RAMOBHEMNE
BREND, 2HGHEHERAOCLERBETES5, COIINBRBROPVTE,
BEAXHNZR. 1B cochsooBLAOMEBCHRODhCE L AEE, RRTR
L2236 8iEmMirla2lladbesctToHBTEBEEILNS,
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2B 4 = 2 FM4B)EdSE

4—-1 M

BIHRBVTR, AELTRBEIL 283460, REOLVEARBRES &
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I:—7:X3b=/Z\bexp(—i0t) J (5.2)

A .
B—) : Xgp=Qypexp (—ioct)

BEMmonbiconwT;
0=/®\exp(—i0t) (5.8)

Zoiy i BEEEM (V1) K. 2. 0va. R0 2. Ovod e h T gt

a,bDRY=—,b—7, B— N RBETEHEREE CREWORNEY AiHE
TEHMRIEETD 5,

TR (5.1),(5.2) TRENB2FBEROHIER, BIHETHERRL2
RABEBEITICE > CHESN, ThoR&-THEONS 2BHOHIBIRE &
MEZORERERLI - THRAINRTVE, TCCUTTR, U5 -1KRT
E3B2BHOBBTOHEHRELIY, BYWC ORNAVEL, BV LB OH
BEC, L OMMUBBLHET 3 HE2TT,

(2) EYVoREIYHOHK

BS-1RARTLIIBVEBM OEIREI L/ DHABMTEIVRINTVS
tE, BVMOIRNBIV R IBAESTAOEMx c OEBHABRANBUTOLI LR
bIhsp,

med2xc/d t2=—F1 (8=Ty) exp (—ict) (5.4)

R, FiREABHMTIERAIIENT, BABERERVEZHEELTCVWEDT, 2%
ﬁjﬂlﬁiﬁt‘?‘% &N FT=mc%&:J‘&M?% 5,

. BYTHARCOKEBIUVMBESTMOEMNEX:, zcBRRNTRD
Ih 3,

Xc= {?b'*' (;b_;bo_»Q/Cf)ﬁyb'*'/Q/Cf/'o\} exp (—iot) }

ze= {Zv— (Xo—Xb0) Db} exp (—iot)
(5.5)
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+ Im {/Z\b— (;b—;bo) /Q\yb"/Z\a
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REREARNBEMEL IV FIMO2BR2ZNZTHERO2KREFHETEML,
MERE» > ZAABRNEEITCOEMS2BARMLIETCHERZTS>, coH
Hid,. BEREBE2ZMIE3 LRI TC2HAOHANBIELNESCcE 2T
REHEOD B L 24 -3THEBLTIVALDTH S, hEZ L, 2HBABOKZHE
HRAHTHY, L TEIIIRNERMOBDIFEIREEHOEEBOL
VW e TTCRA-STHEHBLTVWADT, HER DL - TREBEYIRE L

-146-



Let
Ce
S Car:331
6.6
153 -
- .15T~Gb .
= 45 Ga 187
22.0 28.6
23.0 305 25
unit:m

IvFra
M, =181.40ton/m
lya=8.771X10%tonm2/m

BhAEBED
My, =137.25ton/m
Iypb=1.0874X10%tonm%/m

M5—-2 A"AuvFa#gEoavsr-y—3IFn

T 5,

K5—-3&, AAMNHE2FEABEHERCIVEBLS=38mTO2F34BiE
HUETH5, o, B coOAHEORMT., MBS —ro®Kka
fLEn7-BREKRETH S, 5K, IS -4 RBREZHGETCO2REOMMEETD
%,

T, M5 —-3RRTEIRBE—FOBHERIFEZ. EXAEBRAERY OE
A, FEIECER I3 EBHEOrOMBREANELET I PR L TER
HATEB LB, I TCRABRTELBFEYVTH S, LHLEHESHELETE,
KEBERSBLZELEDCEENEL B30T, HERRENEOL S AHIKE
AcDBTHBGOBILZRET A LRI TER Y,

ZBES B i nid, IS -2 CTRENI IS BNHPHEHAEICHATERES °HY
INBHROBHFER, IS -5 TRINBEICHHHEEHRS CHE BB
MICEBEINLBFROBELELONI B EMNRER, SES OMER2UTO &
SREDLDLTWV 3B,

S’=S A/ A’ (56.11)

-147-



TR AgBRWHU—EKRKERhTCOAHER, A'3HMEOERIVEE IR
KREh'RHTEHEETD %,

IC\ M5 -3 TCRINBIIINHERUEOFREZ EH-HNKEZA S LD,
R(5.11) TRENZIEIIBEBONBARERN ISR INIEHKEE L.
CHBOBRLONBYEEART N5 A=%D, D 2Z2HVS, 2ZkD,, Dpi&
BIETHORLAMN, KIS —DbHRFRTEIIBMTHY, ERENTFHUNEH
BBBOMN.,. BUMBEONBIBZ4a, bOBLADHBZEILERLTY B,

VwERIRh’=h/2¢LT, I5-30KkD,., D 2T 5L, B
alk2VwT, REEE»S OBONME (D, =2) TR Y = —MB/NMNE, E—7
REAM. BOMNME (D,=8) TRRAY - —RBAM. t— 7HREB/NEE K3,
Th, FEbDROVT, HiOME (Dp=1) TRV 2—RBAKEL, b~ T2
INEERY, BOME (Dpy=2) TRAY = —MNB/ME, e —THEBRER L 3,

PEo&ksic, fEAimcCOUBMNERNO 2 24 0B EEWEORER. #
HMECOBREREI L2 FEE, ZORAEEREIVL ' 2LBOIICERET 3
CiREoTHVWAR (5.1 1) REVEBMLHMEREZE X, REERER
HCOBRHEBHEL 2BEH4ROELONBRERLIVKHATESL I LXFH» 5,

3am
= 1 “o
b
a
. 7 ‘o r L LATSN S AT LT

| roll

,%L | sway l;.l‘ |_heave

:

n
1
1
1
1
t
1
1
1

(]

‘sT(set:,)u
1 | I | |-
@ 54 3 2 Da ©
| J | 1 L
o0 43 2 1 bp ®

M5—-3 HMEAIED2F4BERH

-148~



o cal.

A\

sway heave roil
o - @ o %o — © 00000 - ©O0 0 O
-
L
]
o
£
a
o loool o | 1
4 8 12 16 0 4 8 12 18 0 4 8 12 16
T(sec) T(sec) T(sec)
5—-4 HMERTO2ZABITAMEE
S’ Bb R Ba
t t
S H l # Ao
1 — X Gp — Ga =
1) b
N a h

q;.\»;.\.uu.\.u.\ S

TT7 7Tt T T /T I /77 I eT 7777

S = ;‘:’o

S

rad VA A i A i A i OF B i B &Y N 4 e

S+Bp+R+Ba/ 2

Da--

Ao’ 4

D= S+ Bbr2
b Ao/ 4

K5-5 RENERRORER

-149-

4



(2) BYoiRnE Y #it

M5-6,K5-7i%. EWELEVO—HlE LT, ZFHEXNEME O FEE
SHA38mT. HEAMOEINELZEN, HVv I Y—2Vv—viRRAEhizayv
FIMNB & EIVFIMOPR LR EEEIBLr=23m&, ZO¥4H
DEERc:=11.mOBYORNEY ORMBEERRT, THLZHONOD M
M2 v FFORANEAVAORHBMOES QA FEUTCAHBIRIBS  TB L
RERETEZE-THY, 3V FFORMAID R IZKEBBROANE IZR
bLTw3,

B5—-3kk&hid,. BHRNENEO— VOBEETRAEB T RIOBRNEBTH %,
—FHRer=28mé&L7sE0avi+oRVFEHOBEGEAHTe 39.68
THbd, 2D DL ETRrETe BN MU —BRARENTVEEIIRIRD
AR BRETCE IV FIORAEIDE, o—- VR IXBHRERVFIT LD
KIFEO2ODHENRER - TEHBRAEXLEMORNEBIO R X 5,

Flhy Rer=11.5mDEEDTe BB6.8WTHY, IG-TKRRENT
WABEIRaAaVFFOoRAEDIEZ, WOFOEFRAMTH 26 BHIHE L FHN
FMEO e —VORBRAERYMMNEDO OBWAEBETAELIN S,

Dl ks, BHRERELOZV—VvRRBRIN-BEBYWOERRE D X, ¥
BRABRMEO - VOEBRAMLERAOEICHIIKRY FTORFRMAMAE
TREIBBILND B, LERTRERAEMEOHBEBRE T, FHXK
RO —NVOBEFRAMBLARMOKRY FORAREMN, MR LLEIZEHO
BREAMERFALZVEIR, BHAEMNEORZIPELNBORE L 3

AF eV I —HECMABYR T B L, BLUI/V—vOBSEERRTE
FEILR LS TREMEY L TA2TEROMBRBOES2HET 52 L 1Y%
ETh 5,

(3) Rl &Y & HRLEAERS OB E R

K5-8,M56-9&, ThZhFHAEMEOMFHEESHIEmD L %,
AVFFEZRERMORPBEPIRETAIHAL, FMEREVHORRHMIC T
H5THADOKEB L CHRET RO, IRNEIVEY LHBEROMEMBEL KT,
ZZik. W5 —-8@BA¥EHH, 56 -9RshETROHENBHELZRDLDL, 2h
ENROEBRI2vFr2HROPRE, BHIFKROWMBE TAIHETD
%,

-160-



®(5.9),(5.10) »oBHoAREIIKR, EPOERNE D EB) X, KFE
FHOHEHNHEOARXEIRREETSZOT, I -8R RTII>REFEHAEME
Ou— VOEERHTH»EIOBE, 2vFFOoRNEVORY FORARMY T
% 9.6HOMAMEIRL T, IVFHETCKESFAOHEMNBERIFEFTRKEL
BoTWd, ULAL, RUOHBROMBC . BE D - T d KKK R OIE X B %
RARKERBVRALNK W,

—H. SEFEOHENEBIER, I5-90 &5 REMWOIRNEBYODEERK
VWA, MUOFHHRAROMBR & - CHNBHERRES, Chid,. R8O —
WR EIZ2BREBHBOLTEHRMD T 31D TdH5, LArALERXS, FiRH
BRETHIZ225 LV THTUDHENBENRELIBLIRVOR, 23K
DEE—FOBBEOMMERER >TVELDTH B,

RDroksk, iRhBIVEMEMUOHFHR[OHENBERIZ. 23 A 0BT
BLH,. $IUEPORNAIDOAREI LM o THRE B,

(4) BRHEEFEYEARNOENDERREITESE

4 —3BVT, 2BEROFEERELOHEHRBEOAX X IN2FAOHEN
BRI RESHETBLE2RLE, 2222 TR XMVFREBEOFEHELK 2
vFF It =3Il ST, BURXEREOBEE#BELTABZ LT K
NEIVEDERUOHRRLOMETBEREOLI>RENT 2L 2HHET 5,

M5-108, av 7T MOBEROPRIETAFT L X, BORAHMMNS,10,
158, BEEHS238~68mMRTILIVALLEORYELHGEHOHEN
HEE2ZRLLEDDOTH %,

KoM I#H=HES 2, BB ZhFh AGTBIRBcERT/L SN KE
BLUOHEFRAOHMNEEERL, OHNRASHBEORHAGH. AAI1 08B,
AHIZ1DOBOLEEDDBDTH B, Fhy KEAMORY 1 0BIEYOERN
BYRKS —BRARTIIRIIEFRARELIRY, HBEIZThRE BB ST
EHRCARELRBDODTIITRABLTY 3,

CORRRT LI, BORYMNRSBOE 2 R3FAXNBMEOMEERHS M
58m. 15HDLERE8MODEITIBIMHBEREINELA LTV S,
CO&EIR, RBLELABORPMIT LT, HERELAFECERT B LK
Y, 2avFrORNAED EFEEROFRAOHHBER/NE ST B2 LMY
fETdH B, Ty AHM1O0OBOEL FRRRERAFEHRS 248 mikIRIEHEF T
DOHNBERNEI B EN, —AKEFMOHEMNBFBRIERETREVDOT, &
OEYMANRIE 256, BERH2ZMLIE3HicTARNENRREO—L

-161-



OBRERAYA2BHROAEIRELMBORABR I -TERXB L, BIURE
BIOESAENIETCa2vFTORNEYVOEFEAMEEASDIENERTS
5, $HEE. BHABRMEORGHEZA LI B D RRE. ZAXKME
ORI HERE cCREARMELAERO2E4ABRECEITIU LB
IO BMEARTOIMVERD B, BANLRNEBER., ZAXEREO# ZHRE
BI¥u—noBEERAMCEELL, THXAERFEOREILELMNEORE
L BEYVORAEVORARYCHEELLEIV—VORIORETH 5,

Eol, 4-3RbPbEH LLEIR2FBSZ2EVRELHEFKE TSI LILL -
TAREHAOHMBIZA/NEI B0 flRDI0T, S%&. MEMBELKEH
GETCRBAICIXRBERHARBINNE, &V Vo 250 GHEOMEREZHL
n3b0EEX60 5%,

/ \e‘w
7 gﬁ
Zo
QAA;, > ] oo
;o LA A r7 77 / AR ard 7777
7—-
$S=38m
6—
Leg=23 m
54— ‘ To=9.6 sec
4}—
3
2p—
1-—
o | | | I
5 10 15 20

T(sec)

Mbo—-6 HYOERLEIRE (HRHAOCKS: 23 m)

-162-



38m Zo

84

%o

] | ] A
0 5 10 15 20
T(sec)

M5—-7 HYORKNEYRHE (HRMOKES: 11.5m)

38m

/4
!
i
i

; f e T L4 YA [4 7777
10 —
5 b—
o 1 ] ] |
5 10 15 20

T(sec)

5-8 kLY EYLHBRKOKES MHENHE

-163-



/
%

38 Z, 3,
e *4{ —

10—

FT T T 777 r77777rr7rr7y T 7TTrT T T 7/ TTTT

YT 7377 TIT TN 777 A
'%l T(sec) |£‘
5 |- %150~
O s A
A 10
o B a4 N
A A 18
AL A
3 A 3 A
| A A .
A
2 2 A A
@]
A 0] oo - 0 o
1+ O (o) 1=
O A
° 4 2 o a
wl ] ] nl | I | L 1 1
ﬁ38454'85358«313(;%_ “38 43 48 53 58 63 68
S(m) S(m)

-164-



5-3 #3F

AECTR, 2EHAHEL2BAHRRBRNCHI I HBNEHALE LT, 34K
MECFEBE LB GERE:Z., B4ABMFOBBI I Z7v—vicR
W-8B8YWOERIEOOKREE, BIUVRNAIVED L MUMOBEROMENEN
DHEH SR 21T - 12,

¥, Jv—VvRBINLEDORNEAIVOKRE I R, BhO EWOIRE)
FEAL 2EHBUAUHREOHEHR IV RD 2 HE, BLUERHVEYEHER
OHEMNEBFEEZHET B HER2RL K,

il "VFREOBHRRIVFF - -3 F 0 2Hlic, HENBRIEHRIN
2B3GBHREOHEL2TY, REMNLSHERBAIHOBHBE L 2346 0%KH
ffERX->T, HEWERMOMARITO 2 26 BERENERNCHET S
52 EERL T,

ok, 2BHHREOHHEAFERZI LR, EYORNEIVOARET I 2HEL
feel A, BRAEMEO - VORBRASEEDEZRIFABMOEE L
TREHAHROVTFOBEAYO™MAR, oA ERMALEVWES I D
ZAONDBENRETHHI L, BIUONRERABRORAMMIT & » TRED S O
FHEZEY 2L, BNAVEY L HESOMANBEELZ/NEIS TS
EXRTRER Y, kM2 mECcEr L E2HLMIRL K,

BAETH RN ES Rk, BUAEMELFEMNL2ECES I 2 RAPEEE
2RI B LT, 2HEHOMEMHENRNEILIBLY, FEHdERZEISEE X
BAEIENTELI, ¥ TR HRMOEIZ B UAEREERERLEDY
EHNRITLTED, S&, AEHOEINBMNEEATIHAPHBERD
RNIEDBROYRLBLEIZR LTV LENRD A5,

-165-



5% 3(HR

(DAGRHE @ WRERA»SALENHFRECH T2 EROTAR. ARAREZF
G323, 241p., 1981.11.

OARKR, FEBE, WEEH @ JEfimcsd sKBHOMNGERH >
WT, HEABBFXRWXE, B85, pp.73~81, 1988.3.

-156-



25 6 = <= J — T B DS T P o — AN
— + D=

6—1 #HH

2~-~4 -3 TRBREEIR, 7V —FRBEEINBZI VIV +—B—bORE
H2BRET I ADRE, BHFHEHOBRE R L3y r ZOMBREI IR
F2HTv, REDPOBER IIMERLOEMP, X 1ORBEVREI LK
Wi, BUILMMBHL2BERI ISLEND 5,

LhLlEs, BRO1EDILVOHBEARR >VWCOER VR, chgx<
OBRBRIY—FTOERRIBZMTH L EAOL, ANBET BRBE,
BE2EP»o0Z20RBVEIRAMEMOBREA T M2 —RIETRBEIR®RBC L,
BIURAREBZYZAIALTOEMIIBERERINECHEZI 2 AMhohTVED
OO, Bl srHBELIEEE R, BHAL LCABAOERE.20.3ml TR
BIXBLVWHI HERDBRBER Y,

ZITAETR, ChECTCRRTCEL2BAPDEMBER2COLIBRBARE
HAUT, =V —FRR2y FrHFEBINZL20BULBHEEET VT, 2F
BOBBRIABFEOmMPOBTZMA TV L,

B-2 2BUBELIVSLMUEEEROFM

KEe—11, BEBERRINRTVWBE I V—F—- 54 7D3 v rDHTLE, T v
FOEWRER EHAPORBLILERO—FiT, CORE2y FORBETZATIOR
EOMBEEROLILEDIDTH S, 22T UHRFBBEIL L2802y VOB
HBFZORERZTo i, CORIVEBERMNL I Yy POI A4 X2, RIES. 1
5ms APFEE18.3me&d 3%,

TR A=Y 1 X033y tBRAUFIRBEBIND L EXREREHL» S AL
LT3, 2REBBELTCHYIES I LD, 2 v POBRAKERERE -2
AT EIBHEEELTEMT B, 7220, 29 rOBRAKEREZERCEMNT 3
ERBLVEENRIBEEIONBEOT, CODH A XDy +EEPLZEHE
ou—VOoEFRHEADLDES DR, HFERSVWIANZHOELUELHA
B2 &oTRBIRLIy VOBBERFUHREAESTIZIEIIEED TV S,
Fh, KEPHHEHEHZIIOH A DI y POZRETOTY —FRBITBE

-157-



BE 2D, IB-20DX5RED %,

—BRFy POBRPBIFMOETLLREHLCLRBR2R/ -3 DR, +4HK
EBltoT, WE3PHhRBLEARODBERNTVWERREITHY, BEHT IR
FERAHELTREEAEEALTVEVOT, BEBHLLTHERZTS,

KE6—-313. 2FHENREMEIVELZ T34, BIETERRL2KRTOH
EMFECIVHBEINAL2REHECT. MBIRBEORYWT. MBI ASREIR
W o THMRAEILINAEBIERIBTD 5. . HPOEHIBP O AN a D,
BHRIZAUM D OFH OB REREERT,

SCCOHEHRR, AGERZE51 038 —FoBERRRD >N 5,
—BRHHEAHOBEFRZO.SmUTEEATVWR I LA, TIRAHKEIRE2R
0.15m&¢ULTC2FBFBOBEREEL RS, S5, 2FEMEM LD b
BEECHLEIHPOHEEZ, 2HREOHEMHEEZDIMUINEIRETHEHN, T
CTRIVEZMUOUBGE A LT, 2FBZNFhOBBREOBTME:2 2 F
ERBET A LRI HAWMEERL, 2HBOMBBRCOEAWEIV B K
VeI y b RERERBEHIRI-DOEHBLET 5,

DFED, MB—-—2RRTEIR2FHRORAY : - R IBZLHEFWEE2X,Xsy B
— VR EBZ2ZAPOEBRREINEIHEAEZR,;,R2&THE, Ch b BUTO
EIRRDLIN DB,

FHalkcoWVWT;
X;=1%./¢01-0.15 (m)

R1=l@VaBa/ZCol°(0.3/3.l5) (6.1)
+(18.834+0.24) -83.15/2 (m)
BFHEblkoVT;
Xo= 180/ ¢01:0.15 (m)
(6.2)

Ro=10vwBs/2¢01-(0.8/3.15)
. (18.840.24)-8.15/2 (m)

KE—-—4 KI6-3emrshnicfHHElMmRER (6.1), (6.2) RARAL
THONB2FBOLAWOAMHMEEZRLTVE, IHOEHRIRAY = — &

-158-



H5HEAROEIHME (X1+X2) v BB uo— VR EZRAIOEBRIREBNES
HEE (R;+R2) 2/RL TV 5,

He—-—4ikRENhTVi LI, AAOERNO.3mUTTHIhIE, KO
PR CEBRRESAY s —REIDEFWOAHMI, REOMM MR OR LM
0.8m&VDH/NER, TOMBBEEHARALNTVWIEIRY, 27 =—R &2ME
OEMMRE 2a[fEERE RV, LALERS, v—VOBEERMTD % 28]
BOBETE D=V RKELIBY, A r0BBIRR B HEEEMANMEEEREL -
BYO, 2BA0HEMEBERLI> TR A MAITOHRSGVHRE X 5 A fEH: A
b5,

PDEo ks, HHROBEENRO.3mUTRBIXLGATVWTS, BORAM
Ry bOe— LOoBEERAPBREVIEARE, TXFOERIRNBRAKEIRD, =
2 PDOBIPEVHEIBZLEIOND, COXINRBARE. MHEEZBR
FODRER LD, v— N RREIBOBVESRAy VORBEAIMZEZX T,
BEAEIOZUBVEIISRINETH S,

30~ o
— @
—~ — o lo)
EE | %o
IE Q O o®
o ° aa
< 15F 9
(]
o
“;; o © (o) ° (¢}
o]
1] = o]
= i 00 ©
] 1 { ! | ] i ] i ]
o) 3 6

Breadth (m)
ME6—-1 ay btBEOBMBO—F (B—<2APEHI)

-169-



Dy
j:l.:\;
:/IV
! !
1
N i
A
1oy
|
/: :\
N P ‘\
© [ |
2 b
iy
’7 ! E TF‘ Ma=Mp= 750 kg, m
P
1 ) Zan= Zhw=
! 0.8 \ Zao=Zpo==0.24m
/ -~

3.00

Me—2 <V—FkEB&hz3y rORESFHE

. AS— -

= b

5

A
H§| ST T
A

heave

|

4

2

%

B
Bo

roll

M6—-—3 #HEBERLZ22BHEOHE

-160-

T(sec)

ol



(m)

X1+X2

Ri*+R2

10—
e U= AR &BTRIOBEHEEBV

£

08p—- - - - -

0.5 +H— -

L-1 1 | | | |
1 2 3 4 5 6
T (sec)

MBe—4 HEHEIOcmDEEna vy bOSHIE

-161-



6-3 HK#&E

ChET, vV —Fi#HBEIBVWTay POMUBMBEHIBBRPUCEDSNTE
D, BELCBOVCAEINTVIEIIEEHERE P EITH S, LI L
BROBEATRE, B2ETOHMNALEIOAFCHLUA-BARKOLENEL
WEKRE ) —FORBEAHEINRTEYD, CO&INBHAREBE I I THEN
RESRBRPO22FHHIFOTI OMUEBEHELZREL. TR EL-TEED
AR BEPHNBHNLZRETRNETHS 9, 22T—HlELTH-1DDI,
BUCAXZEIDZ oy T, LADALINAEZ2BRBHEHHRREIBZIERTHY,
CORREIRTCOC ) —FRZOZIHEHII I LBHEATER VN, M
MAEBEE2RETIRO, KEZARBMPIRLFERZTARBRIATY
5, El—HMAK D, REBEORAHM LR LT ray rouv—VORFRAYO
BRI TIRERZLIOLERD A5,

TV —FRBOVT, KHARBHUTREET B ELOIBIN—F—- 247Dy
FOBREROBEIBR, IRTY)—TEHBEMNOREL DR S, TOREGKTEH
HEETRIEROFERLLDLNLT, JVEELAMZREIRIGHNEINS
RETCH D, BAM VY +—ORRERBY—F N, SEEVOFLELTO
ez 2m EIBTVWR2DRE, VI IHAOREDIBZI LBNO[NR LN S
BRZAEH LT+ RELUELZRET I A—FHOAK L, T TRBR &
ST —FHABOMECERRZYTHLLLHAOHERREBHITITON BENE
TREVWHhEEZIBIRETDH 5,

-162-



BN
(1) () BAREERN S @ BEORROZN OB -EMHB, 1989,

QRBMR, BHREH, K ¥R <V - T OHE, ERHMKS, pp.99~
143, 1988.3.

-163-



23| 7 E= v S

FAX TR, BE2HATAHMEMBEORRBRE T 2BHU4DHELERNT
BZEIED, RAVIRBNBBRELZRM LIRS ETIRRHBHMRLL T,
CEABIBORFERRT L bR, BEANL 2B 4BBFEL. 224D
OBRMANDEHBMI >0TRWU o

FETCR, ChHETRRTCEALFTERERELVZI LD B L LB, SR
KEhi-BE27R7,

BIETCE, BEOARILE IR, WLBMALBRIREOERTHHI BT
b, AELT AR HNB LT, &V ERHE, T2ERERIRTVWERT,
AR WBREELUGCEEBINRVLEXERNEBRSBEOBBRBMOoONEKABRRER
ABRETHH EEBABART,

B2ETR, SROMEBEMOERNHEA2ZIN RO BB DI, EHE
BOMAETHI2RMEMBOBHAR - T, BROBBoRAANELRER
Ly Bt 28oNEE LT, HERROLDDO3I 207 Tu—Fidh
B EERLE, S2ik, 2F4HELZRANTIZ LN, BABBEE 2@ L X
HENDREBEBLREHTHA LEHHE L, 2OHE LTOo LS uiia%
/1.

MBoBEEFHS. MNEHOEERFOBEALIY, REXHWOoBEXERN
B, BHhoBRAPITCORFEERFONAFCHL-EERZ. BLVYER
ZBTR D 5,

QXYM OHEBNE TR, RRLEBABBMOLMI - THERBAELT
w3,

GRMBERBR, AFCHUAEBBOEERERB LYW EE2F/ELTH
D, SBOBBBHMICBIAABMORERRTFERMINEZIRETD 5,

DEHNORHTFINLIR BRI THEShLI LT, IMOERHRA
KEABEBZRET,

G)RMOBABNEOAECH L-EBTCE., ABNMEELL. oKk
FREhTwEW,

BIEOHBEER, BRIY2MMNEBHOIRCOBRKEORLMEIRR XV FHM
ENBERETDH B,

MEK BREEEBEIABVELEBHOBBOEBN, SBROBERHOH
MENRBENRETH 5B,

@EoBBEOE LoD R, BEHE., MEBIZHNA., HEvx7a

-164-



ODRZBEEOIPOT7TTu—FRd 3B,

OMGEBIRL2HAT s HEoh T, BLIMOERLCBEABRREREOD
& RIFAR, 2FABERERTFEBRITIIABRTRER LBV,

PIHETR, 2HFAEOBEBEBFENEL2, 2RXBLUVSRITOEAK TR

SOBHTHAHERRL. BEHBEOREF L KHEBENERLOERZURT S

TEREY, FOBEAKLHER L, TOo&R, LToLkSuERE"L,

M2XAEBIUCIKRTOHER., 2FBH40BER, 2FHOBHEMMEEL D
. BEROFEZr Do T, HKERERZ2I(FEHL TV 5,

Q2BHOER»OLUBENERMOBBERATZ2HAR.. BRI AHK
ORGP, FEAHCERINIEERE L 2F4OMBEHARI & - T\
CHEUDERERIERNICRHATE 5,

SHBOBBEELTR, ROEIBIERBT SN B,

(DHEAYREOE—7HEHEEISHAET B &

DD &I, KEEZLEIBRIBEMERSKROEHIAAR 2BEUREET S
154 OB,

B2FHOERUBELIIFREREHO TR,

(DARBAUBEREHLLD, FIREEBEINTOVIBEGD. RREFNBLNY &
W,

B)32PULoZHOFKOBREZHE T 5 WERBINE,

PLETR, 2BL4AHEOELAN L FERZ, BEHE I ORI LE, Z0#

R, UTorsnERm2E L

(EELCE4SEEE I I LT, BRFERENLT S, ch 3, BRAR X
BAHBEOREIR X CTEHHEHET X 5,

QEEXFET I LTCHREFHERIRNESEILT 2, chid. LENVNERAH
OEMREMO ORI IHACRE., FEEAEHCER I IEHREL ZA
OMBEBRI L TEENREHETE S,

R22FBHL2ELEBEITICLR LY, CRAOHBFERCIANERENLRZSAS
hBVbDOD, 2BBOMMEEZHESTTIERD 5,

(DEAEZFRT I > TRENEER. BRHNELIEER2RT S, 2%V, &
BELCBAEXBREBINIBAR. 2BHABHEL LTRBNINILEND S,

OFAENBREEX3REOREBRATVY, FIAXERBEEAREEIN
3EADA Y —ORBNEROELIR, BEROEERB LALB VA
LY

@®)ERHN X, FREOEEBRIAEVY, EBRNERMOBENER»S/ERAT
AR FRIHCERNINIBHREELB4AONBHERBAL L TE

-185-



HHcHEHEHTE B,

M2FHROMBE., iINBRELIIVEER2EARV,
B)EEEELELEIRI LT, HNBEER2/NESFTHILENAETD B,
N2FHhA2ERCEIEZT A LRI, HUBERNES TR ERT

5%,

(IOREBIEH T IERER LT 2BHRhOEBABR2ENIESC LT,
MNEEENES T B ENTE B,

¥R, SROBBLLTCRUTOII R ERBT O N & S

(D2FHREEZRELE>BHROMBOEEEO HEEL.
Q2BURDIERPARESIOHER, 2HEAHECRETEE,
ROFRHABPRCIIEREBRBEINRTOVIGZEZTORRINAN BRI & 2 H)

.

WERMMBEXEE T 28,

BLETR., BhAFEMECNBEF L CHRIEXEZITIBAE, XV FRHE
PR L -C, BRABMELRZAIN Vv —VvRBEINLEEYOIRNE
VDOREEIL, BRUEIVEYENOFRALOMEMNHELID, HEEEORKS
HERMN L. TOHR. UTOo XS RER 2B,

DANVF2EBOL BHAEHHCEBIN2F460BERER. HENE
R OBRIESE» S/EHT 2BARE,. RENRHERBIEICER S L
ZEEBELIHRONBHERR L - TEHNIIHH T X 5,

@I7v—viRINLEDORIEIVEZ, 7v—Vv2REITI3FEEME
DAY 2—,u—NVOREEEAH BIUVEMEZRAITHEMOEI R X
> TH%¥ 3,

Ro—VOoBREBERBEEMORVFLLTOBERAMMRBEORM EREAFAT L
B, BYORNEID BRI KELINSE, LT, BEKXBEMEOD
- VOBEHERMEET S, ZHOBCLELO LTHE, BV 27V —V
ORER, WRLLBIABOAME I TCHBERREINBZIRNETDH 5,

WDBORMICE- T, BERE»S> OBSFEHERLBEYIC LB LT, k1
VEDEMOTEHOENBIER/NES LT, Hgfte2zmbEsws2 L
NujfET D %,

T, SBROBELLUTCRUTOEI BRI EREBET LN 3,

(DBEOBIHELEHHI>E5%, HEMNETCORDBEO IR ZFHEEHTOR
T

QFHEAEMELREMN2ECAB IS ENTY 3, REEBOBMRB L.
EOHROBER,

-166-



BI7v—viRINEEMORIBIDR2NE T EILOR, Zv—Vv2§&E
T3 NENEOu— NV ENIKTIRBHEOHRLEEZOMROBR,
DHBROE SRBHMARELLTIBA0RIEBIVORITE, 2Vv—Vv DR
hiE»EEHBOMEROWE,
ZD3b, (2),k2VTR, BEKMNEZFHLAFLOEH FERD
BEEINTBY, CORKBOBAAXEMENOICHABREBEXON LS,
BEETR, vV —FJFEBEIh3ay bOER2, 2B34BHBOEL S}
MTBHEERLE. TOHRUTOISIBERERL,
MH2FHBIBIVBONS, AV —-REBZBBEODEAERBICu— I &
372 PORNREIZEFBELEL -T2y PORBRBRBAEINBIRETD
%
@Q)2F#hBEIVBOIBERIZay rOLSHER, HEIh2 v b+
OHBEBAZBAR. MBEREERTEIS AV —Ro— I RKELXK
DRVESKR, BE2HMIALRZURVEII LABKBEEEIRETD 5,
¥y SBROBEE LCRUTOLIRIERBTI LN & 5,
(D= —FHHMAEHMET I E—F— F— PRI BHMERN, 2 v bOBIE
RREITEE,
)3y POXISBMBERERHUARIREAERAB B RETEE,
COHIBE(DIR2VTRE, BF, AMNOBTERE RSB T, A EH
TR/ BROBEFEOMEN S, MEREZTA3/NMNPROBDB BT IERE
BRITOhTWE 2, BE, AN2ERECHITI S E—9— F— L0 HEE
DRRAMEEZRETS-DRd, MEBRCIZIBRHATUONIERITELHRT S
TENREHETD 5,

-167-



R PE

(DABRHR, FEBEZ, EREER, W AX @ EEEGHLERBRIIMNG
EBHOBEHALCHE T ZERNTAE, BEAMBWELRXE, BT, (RFEH)

QRQFEHBZHM, EHKT @ IERCSIHANEROBREBBETET 3 KkE
X8, BEHBZIRXE, #835, pp.169~176, 1890.9.

-168-



a8t &

APRA2F DB IR, RERLBEABEZB -t AKRAZELKRITZEH
A SHBCEROBBELZERLE T, £y KBRAZLIARITEZHN N BB,
BROoUVRAKBRAEMMEBAELZMEAMEZIBZCIFARXONABT B LAERNR
MERE2BLELE, T2k, BHoEA2ARLE T,

MAEMAZAGRKERBEBCE., FADEOEBRN L UBROBRE» & R 15H#
BOZb Do THERIMATARMREDEARECHHBF R ELL, T2,
B TCHEABRHHOEBEEZRLET, sHARAZERAG—HFiZ, B&H
FROBBHBECEHLTCOFZORMIEH U CRBBR 7T Pt 22THEZ L
CERMUTELIERAABL X9,

ZHBRFIARIEZHNEHIF-BEBT2ICDHD LTI, RRAPHRKTFRE
OBoWR BEWRI/INV—-—TOKEEEHARE, EFNBLIBHLLEZLOFREN
MHE2BVF LA LRIWNLTELIRBBLE T,

T, MABAMAZEANE-DHEBERLRZ, APEZITTHTVWLSH X T, W
ROMOVMAFRLOHEI» SRBBELRARAEEB ot tWLTHo 1 d
THEEZRL T,

BB, ARRCBII2EZRPHEOF— I UBRZARAW N E2THEE L
fon MR AZRAOHEEMEK., W HIEK2E U D, HRERZEEFKOEN
BBUNEERPAERZFLIHIENTERLNTHAIELELLT, T
RELBALBLLEFBERETH %,

-169-



1~F 8 a5 — B

() NORFR ZOLRSHRERILBIEZTRT,

A: v by —-2v—voEHB (2)

A BBOBERF VY v+ VHOMEBEHNSHBEK (3)
AB: 2R xHflRBERHE (3)

A’B’: 2R lIRBERE (3)

at AV Y= 2Vv—vODRBEEX (2)
a:28%ko—% (3, 4, 5, 6)

a;: SRE I BEHEZFOKREIRZRITEIRTONT A—% (8)
an: REEnOFRERO X EBIE (3)
B:REOMHAN (2)

B:&#4otg (3, 4, 5, 6)

B,,B,: #a,b0itd (3, 4, 5, 6)

BM: BLhbAs ey s —2TcoOmE (3)
b:2%&D0—%5 (3, 4, 5, 8)

bn: BEEnORERO z B (3)

C:Hi# (3)

CaCh: 2BBHENBELZNAMIT2FHha,. b (4)
Co: #WEs (5)

Co: i Lo (B)

Ce: figlicmEINTEYOR (5)

C:1,C3,Cs: 2B HEXAEER (3)

C2,C4: 2REEFHha, bR KXEER (3)

Ce: 2IRIKE, ZBEHEA (3)

Cep: A¥EH (2)

Cn:BiHHbhOME (2)

Chn: fiilghoM®& (2)

Cn- BEAEnNORHBHO X EE (3)

cos (n,x),cos (n,z) ! x,zHARKZK (3)
D: 2®ucBfEE (3)

D* ! REm2hLE U/MNEMHEBE2ZBR VI 2 RoubfEE (3)

-170~



D..Dy,D,: BHOBELLRRIMEHKHHOMEBEHRERT NS A7
(3’ 4’ 5)
d:®Kx (3, 4)

Eu.Eu: 2REBEROMBEA»>REBER (3)

Fpa™ Fop™ : Ztha,bD QE— FOBKEN (E— AV F) (8)

Fpa® ,Fpp ‘B’ : Fha, b0 QEe—FOREMEN (2— 2V ) (3, 4)

Fpa'® ,Fpp® : Bha, b0 QE—FODF37F 42—y avh (E—AV })

(38)

Foam R : FHEDLDOME—FOBBRIVFEaDLE—FREATIOS 7
4 T=YaviI(BE—=2Vv1F) (8)

Fpa'S',FgpS? : ¥ a, b0 QE—FOKEN (=2 }) (8)

Fr:WEMERTEEN (5)

f W FHEBKkXRELORRERAT BB KED (3)

G:2a2avFTHoRr v (2)

G,.G* : ZJy—vEHK (3)

G, G2 7YV —VvEROEREAROELH (3)

GM: A% &v ¥—H% (8, 5)

GB:ELASTELEFCOESE (3)
§:EHMEE (3, 4, 5)
H: 2R A0EHEE (2)

H:2BBHNEHOEY (2)

H: BZHOBEX (3, 4)

HeM :HBI1BOKRONYFVEK (3)

H, " :#B1E1ROo~V > VEK (3)

h:xk& (3, 4, 5)

h’: 2REEMERBERTCOKE (3)

h’ : NEOHERL VB EBHEBAKE (5)

ho: BXOREM (3)

[: %7 - R—roFEAM™ (2)

(1) ! 2RAEGEEERACRITE2BEBEHFORMEHEE (3)
lay I 2kcEHa, bOBLRET2BHE—AY D (3—-3)
Iyva, Iyp: 2RxFHha, bOKkBH 2RE—~AV F (3—-3)
[yar Iva, ITzaw I Ivoy I 2! SRBHKa, bOBLKBET S x,y,zH

-171~



Fbootge—2v 1 (3-4, 4, 5)

Im: EBEP2x-3 (4, 5)

i T BEEAM (3, 4, 5)

i tHBALOWMMNEFORS (8)

JinNgoy rOFERAB (2)

Jo ! BIEORORy NV (8)

i RBALOWMNERFOES (3)

K: 23428 T3R%BRONNZER (4)

Kpamp "’ : BEDOME—FR &> THB a0 RLE—FRFATIZREERED
Mo AHEENER (3)

R.,: R B2 ROIHEEER (3)

Re: BBEEROTHEEH (3)

Ko: B2EOROEE Ry 2 VEK (3)

Ky B2E1ROEE~Ny tVEK (3)

Ko ko’ :KBEh,h' it i3 (3)

ki~ke: BREKRO~@0 2 EH (3)

ko BERBAES nHOBEAM (3)

L:B&0oEX (3, 4)

La,Lpy: F#&a,b0oES (3, 4)

L Bd o 2REMURBERAETcOKEERH (3)

Ree : Z2Vv—vOHREMOES (5)

L' ' EHeEh o 2REFENRESERECOKEHEEE (3)

L. FHhogHEe—F (3, 4)

R0a Rov: 2T a,bOKBROEEIDL /2 (3)

Ri~Qe: REAFXRO~OOHUEX (3)

Re12 Res : 2HEHL»L2RARBER I cOEH (3)

M:Z#408R (3, 4, 5, B6)

M: 2ReHIEREROSHEK (3)

M ! 2REREEBERO S EK (3)

M..M,: Ba,b0oH8R (3, 4, 5, 6)

Mpamp : B DOME—FOBHBR IVFH a0 QLE—FRFEATIAMER
(8, 4)

Muamw : SHhbOmME— FOMBIR LD Fhao Q% — Fi/EfT 5 ®KTAL

-172-



At mERZ (4)
m,m’':ZFFroEHEE—F (3, 4)
me: Zv—vicRINIEYOER (bH)

N1l rARABIIMOESM (2)

N:»2HOABER (2)

N:#BREOHEHEEK (3)

Ni~Neg: BAHBMC~Cs DB EMEH (3)

Npamp : FAHEDOME—-FOBHBER IVFHE aDOQE—FREHATIHERE
(3, 4)

Noam : #hbOme— FOMIBi LV EHa D LT — FIfEMAT 5 BKRTA
ShEBERHK (4)

n:HEEHEA» LA THHEERETRER (3, 4)

n:BRERILBEOEE (3)

nga’,ngp P FHa,bDO QLA ROBAAEE~Z bV (3)

nga,npp: FHa,bDQFHMOERLEINAEREE (3, 4)

Nxa>Nya,Nza, Nyp, Nyh, Nzp s FHa, bOXx,y,z FROHRMERR2Z b

v (3)

O:F~& (8, 4)

(0) ! 2RxMiliRBEER X O MMUOMHEE (3)

(0") | 2REFMREFER L VENOMEE (3)

P: 3RxOFEBAHRBTOX (3)

P,.P, : Z#£Xxmkli, | ZBBOH (3)

P,",P, " ZH#KRHAL], | BHOROEBEIHNTA2HERN (3)

P, 87, P! #ha, bORBENHNRIZIHNEHE (3)

Ppa® ,Pop'® : B a, b0 RLE—FORBENA R IZIHBAEHTE (3)

PDC :#HHEERM (2)

P.V.:a2—v—0Ffl (3)

P2 iREER EORKE (3)

Q: 3O FHEREDOH (3)

Q' ' FERELWNITZ2HQOHEHS (3)

q: 2RERMRBERAEORER (8)

R:EBEH»S OKEHEE (3)

R: 2B&OMKE (3, 4, 5)

R’: SREfEBHNOSNLER LOFDOES (3)

-173-



Ri,R:v—nicksay b5 (6)
e : ZEBH AT (4, 5)
r i HALORFEEBANOROERE (3)
r’ SREOBRLORLEHENOROBEEIKEOREEZANTL NS 2 —

7 (8)
ru: BHEXRE BREHELZOHEH (3)
S ‘Hdhim (3)

S BEBREEVAHORKOH AR (3, 4, 5)

S’ REHBEEEIREBRZAIVHOEREKREI TCOEH# (5)
Sua,Sub: SKREFH a,bOBAKER (3, 4)

Se: SREBHEFHRER (3, 4)

Sg: SR—EKEKKEHER (3, 4)

Sr: SKREEHHER (3, 4)

Su: SIRuSHERERER (3, 4)

s - WRAOEE®RAM (3, 4)

T:®%oRBM (3, 4, 5, 6)
Ter:v—NOBEHEREYM (3, 4, 5)

Te :Zv—viRIhiEYORIEVOBEHFHAM (5)
To: BrEERM (2)

T, BARKERH (2)

T, MR E2FEFBERM (2)

Tas: FMRICEAHEAFHEM (2)

t B/ (3, 4, 5)

UKC : R¥KE (2)

u NI REMEB: cEERER (3)

Us Up - B a, bOBKRETCOKKTFRKEAMEE (3)
Va,Vo:! 2R tFEHa,boBKELOKERE (3)
viIiEEAT I REERE cERSER (3)

Vier Vb : BB a, b0 EABKREERSTAEE (3)
Wa,Wp: Fa, bORKRETCOKKTFHESFMEE (3)
X: 2B4oLELAAMHENEE (4)

X: o288 EHRIAOENBRBOKELEMBS (5)
Xma, Xmp : FHha,bOmE—FOHE (3)

R : Btha,b0OzY - —OMERE (3, 4, 5, 8)

-174-



Xpa*  Xp* B a0fLE—F, BhRDLDORQ E—-FOHBEOEIRTO N
5 A—% (83)

X1, Xo0: 839 b2y .- EBL5FE (6)

X mEavyr (2)

X KEEAHFEE (3, 4, 5)

X - EBREOHD x BBEME (3)

X' fEBNOEHO x BiE (3-3)

X' I HRLOHAXxORBRINTIHEESN (3-4)

Xi>»xXy i, BEBWNMNEFEDPAO x EE (3)

Xa Xp: FHa,bOBRKZEEDOED x BE (3)

Xa: HWEEOKERAAEM (5)

Xo» Xp: B1bBtha, bORKREHLO SO x EHE (3, 4)

Xa: BRIELBOR RSO x BE (5)
Xaj +Xbg - #WHa, bOBRKREHLO | BHORD x BBEE (3)

Xao, Xbo: Bib@ha, bOBELAO x EE (3, 4, 5)
Xaor, Xpo » MNEZFHa, bOELHD x EE (3)

Xp: BIEBEOA—T -7 4 — NV FH O x EE (5)

XcarXco - FHa , bOBERLIBZHEC,,Co,COELAAMOEM (4, 5)
Xc: BYOKEHBMOEM (5)

Y: 2FGFoOR®RTmHETENE (4)

V. C Bha, b0 Y — U OHERIE (3)

y s KEFI®AME (3, 4)

VI BREOHEDO y BEEM (3)

y’' I fHERNOLD y BEE (3-3)

Y BRARLOSRAyORBEBRINT 585BR (3-4)
Yi Vs i, BEHMNEZRREO yEE (3)
Ya,Ybo: FHa,boBkRELOoOHEOy BBE (3)

Ve, Vo ! HILEHa, bOBARELEOSD y S (3, 4)
Vei »Vbi :Hka.bORKRELO | BHOAD y EE (3)

YaorYoo: ik a, bOELEO Y EHE (3, 4, 5)
YaosYbo: BMEZFEHa,bOELEOY EiE (3)

-175-



YcarYeo: Bfha  bOBBRLBHC,, Co, CORBRAMOENM (4)
Z:2%G0LTHAMENEE (4)
Z: @mhBr2EY AR OEABIZONEHHEKRS (5)

2.2 BHa, bot—7OMERE (3, 4, 5, 6)
z D SAEFEE (3, 4, 5)

z I BREOHO 2 EEE (3)

27 HEEA DDz B (3—3)
2RO ORI T BEEE (3 —4)
Z1,zy t i, BEB/NERD SO 2 EHE (3)
Za,2p:FHa,bOBRKEHDEORD z B (3)

2, WRAOBREHAEL (5)

Za,zy: BIEE e, bORKRELOMD 2 BHE (3, 4)

2o BILEORBED 2 EE (5)
Zai »2by (FHa,bORKRELED | BEHOHD z B (3)

ZacsZbo ! WILiFHha, . bOEDLKED 2 B (3, 4, 5)

Zo! BIEHOMEM LM 2 B (5)

Zao»Zbo . BIIEIFHa, bOELAD 2 EE (3)

Zcarzeo: BHha,bOBIER XB5HC,,CoTOLFHADEM (4, 5)
zc: BYOBRBEHMOEL (5)

Zaprzoe !l Bika,bDFLO z B (3)
B:EREBIIHIBsHOALGA (3, 4)

F:=0’2h0/3 (38)

re: B POEBECOHEE (3)

A:575v7v (8)

AS;: i ZB#M/NEFOmSK (3, 4)

Axi,Axy ,Az,,Az; i, BEHEFOMNERREIDOX, z 43 (3)
duw,d (i,Cy) ~8 (i,C¢) : 2720w hA—DFNVF (3)
I RBEBRBOSD z BiE (3)

{ot ANGHBHRW (3, 4, 5, 6)

7 RGEHEBENBOSA Oy EE (3)

P EMORNE D OEEFE (5)

-176-



6 : 2FBOREREEA (3, 4)

6 :7v—viBRInT-ENORNEOVAE (5)

Ao AGHRE (38, 4, 5)

A REAKERRHTBHEE (5)

i BAB Y - VvEBOBSER (3)

v:i=02/% (8)

ViasV2ar)V3arsVip,VopsVap: 2REFHa, bOWHEEREBESAI &

DREBEHR (3)

E I RAEBRNTOR O z BE (8)

fna,. fm: FHha ., bOME-—FOEMEESIORITL2D I DDEH
(3)

oI RBEOEE (3, 4)

o fAFBEHB (3, 4, 5)

~

o R ENARBER (4)

O: BRHBOFEERF Y v (3)

Go: 2WTEEE (O) OBFERFV Y+ (8)
Oy’ 2WfEE (O’) DHERF VY + N (8)
MR ENTETF VY VBB (3)

MR LIALINTERTF VY + VEBOBBARBS (3)

$o: SRuMEE (O) OBMRIEILINLRF vy v+ VBB (3-3)

Po! S 2BFHVERTIAGHERRIBRTILAF vy » VEKR (3-4)

P’ SR (O’) OERALEINRF vy » VEK (3)

p1~Pe: SREBMAC  ~Ce LOBRIEALESNERTF VY » VEE (3)

s BRIEF 4752 vav-BFvye VB (8)

o2, Prap: FHaDQE—F, BURDLDORQ E—FORKEBHIIVAEL S 5

Farx—vav-RAFvye VEK (3, 4)

Q: WAoo 3RILHEE (3)

Qyar Qva, Qzay Qub, Quvb, Qzp: FHa, bOx,y,z8#iEBIY (¥yvF,u—n
' ,8—) oA (3)

o, Ovb, Do Bk a, bOx,y, z8EY (¥ v F,u—n
La-) OEEMOMRRE (3, 4, 5, 6)

Brr B ®

A
xa:an» Q

za»

Qv :e—robiEs (3)
! 2FBERNTIHEOAHA (3)

~177-



