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BHRY I TROES it b, TRhb B,

ﬁ'M"'—‘]—e)L(l”"l"}_e)M, (2-17)
CZig,
Ry K11K12 -+ Kis EI
D guz 21 22 * *° * £>
= - . . . .
Ri’=|gel=—l = . T |E=-KF -8
M5 * y : ° 5
RMG Kal : s Kee EG



FRBoK:; REFRECE-TEL 3RABHT, RBEROEE, WHERE
BELCE-THRE S, KL, BERCYHOART (REROWMBIERANZ L) &
BEET3EE R, MEOERCX > THENOFEBENT LItk 2EEE
EBTEABINEE 5BV, ERIFRIARY REETERTVEELEL,
RGP SR BEAW 20T, KRO LI IK4 >ORSCHET 50

W=W+W>+WE+W’ (2-9)
WF 70— F2 w77 (Froude-Krylov Force)
WP : El#fiF (Diffraction Force)
WE . g7 (Radiation Force)
W’ JE#8F5k 77 (Non-linear Hydrodynamic Force)

WP WP WE g WTRIREICHRMIC B35, WA bKUEHOREDOES)
L THEBITHD, BREERF vy VEREAWTHEHET A I EBTE %,
_HW i, gEERTRERTENWEL OEGEN CRR T 3HREITHD,
FERETORERA Pl CERT 2RENEE, WRETIRRL-T
BREEELRLHNTH 5.

DEOEBRERGT, EHHRER(-DEBEET LRREE 5, £LL, ET
HOFEHER Y REELTV S, |

2 —> —> —> —> — —_—
aﬁ*{c+de=wu%mHW+Rx+W’ (2-10)

[N

m
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BHE2HEF SEESTRS Il Xk S PEIRRTER oOOITER

AETR, RQ-O)OHEEAEWT , WP, Wr s@EHR5 v v v VEROT
REL, REHNO>BREHO M ICT %, REROFER, FREKE-TEL
3 IENHES (EFEE) KoWTEFITY, ChEFRFAAATcCoEEEE
BhicihiRd %,

2 -1 EFREFHTIERE

CITREHOLSIC, K2-2CR
TEII, ~EKEOHEIRICH H—
DOfEIC, —HREH» S HEAKE 0 OF
HEBEAT 2B& I 20WTEL S,
EolT, JOWITE > THIMEIRERY
BEEBETEIEDEGT B, THDDB,
mEOEHHFERNIRETH, X
(2-10) OFERBHE L |, W' rEH
TEBbDET D, LIELEEREL
Tk, MEEEHZIERT 5D DEE
#Gs XYZE, RikESHZERT 3
1HDOEEZROXY Z D2 2%HW3, Q
(1) EEXRF v+ VOSH
tio &S BEFERETIE, HEX
Fryver® (x,y,2z,1) BXU [H2-2 —EKELOB kI
MEES F (t) %, kKR0S X3 B ERER
CERRIEZ DB L CHRDIRD CENTE B,

..iq

®(x,y,2,t)=Rel[¢ (x,y,2) e"i*t]
?=Re[?oe—i“]

b}

(2—-11)

72720, Rel 1R INOEREAEEB CLABKRLT WS, $7-, Fo RERE
~ 7 l~ll/'6‘3550

..11_



WE SERD3 >ORDICHET o

p=¢'+¢°+ " (2-12)
¢! : AFtiE (Incident Wave) OXF v ¥+ b
¢° : EFEELE (Scattered Wave) DX F v ¥+
$F : MyYDEEIC & BREE (Radiated Wave) DX F ¥ ¥ v L

35m¢3@,gmqes@ﬁm@ﬁmﬁ@?%ﬁ?yv+w?&%b?,%Eﬁ
T— FOREERIBCTERILTE 2, 718 DB,

6
$7=) B (—iwF) =—iw 8~ Eo (2-13)

i=1

Cli—iweREio i3, jE—FOEHICL o THELIRPEEOEERT Vv +
VTHY, $R= (PR, @Fs, « = -, 0%6) T TH2o 127 LT BEBEZET. &
(2-13)YDFEHEZHWSE &, R(2-12)RBRDEIICE B,

b= +¢5—iwd*® Eo (2-14)

(2) BERAGEX LEREMN
1Bl 2 RBHERE, BEMIIWAERFZHRIUTOED TH %,

_3%¢ _8°¢  3%¢

V2¢—ax2 PR 022=0 : in Q (2-15)
¢ w2

'5‘2'“—7(15:0 ; at z=0 (2—-16)
a¢

E=0 . at z=—h (2-17)

_12_



o¢
5, = U0 ; on Sy (2-18)

p—>p! i when R—o (2-19)

EXT, n EMOBKERRE Sv BRI TRERFRBI%, Vo 3% OH[E OEEH
EOERRIEEERT. £/ RRFER O» SOKEEETH 5, R (2-15)~(2-19) &k
BOWC, ¢ REANTHEM V0 BRHTHE0T, ChdhSERET S

ERTERV, Vno RMEEFHBREZNBFRIERD SN, BicmEEs

¢ OFEINBENESARTNRERD SO VWOT, RMBEZEET 3B,
EOEFHHFERNE NENBERFEL LTXQ-15)~@-19) ML g hidns
BWe IELUTIRBRZ XS, BFREHHFERLERZELELTHVSE L
BEd, RQ-WORBFEAHVT, EHOREIEKELIVWEF vy 165 &
BR REIRD, ENOHORE BENBLOKHENEKE, AHHERIRA L
TEFHEZRETIEVIFIFEE LD IEBE N, COXSBFEZHVARERE L
T, EAMKE, EHFEAVESGEOEE T I L TREBBEE LT
DikRZ32E, RERVENANTIEIC G ZETETILESRZ VI ERERETF L
0 ¥, HELKEDOEE, HEHORRZWL >h0EHRIcsET2 I &ick
D, BAOKEPCEREERTEBRAPLTBE LW -HHbH 5, UTTH,

¢! 65, BFiHTIEER, H2VEE ~EEBHER LBERREETT,

(a)AFHEEERF v v (@7 ) @ 0 HFENICHETT 2ERBRK0 DEDOKE
Z#n: BIRAcTcKEN 3,

n:=¢:;cos (kxcosO,+kysinb,;,—wt+sg) (2-20)

c:mczm&%@,kAuﬁﬁ,auﬁmﬁ%iﬁocmmmﬁﬁwﬁm?%ﬁ
ERFrye i3 cH5io503,

¢’=g.§1exp[i (kxcosO@:;+kysinb;+¢) ] coshk (z+h)
iw coshkh
« (2-21)

_13_



(D)EEELERF v v+ V@5 K 2 ERAERLIRASRE .

V2¢S=0 ; in Q@ (2-22)

08> _©F s =

52 g(b—O ;. at 2=0 (2—-23)

a¢°

az_.o i at 2—h (2-24)

545 3¢

5n - an ; on Sv : (2_—.25)
aé° ., s\

AR (?R—lk¢ =0 :  when R—c (2-286)

R,(2-26) 1zSommerfeldDEUH & L IFEIXH, BEEHTRAMECETT KD A
¢!
an
20T, 65 BRQ-2)~(2-200) B LKL - TRDBIENTES, T2
G (p'+0°)

an
o, ¢SS REFE LR GEFHEHELL) ML > TEREIWAEHEZEZR
THEF YV NTHDIEBDD Do

(c) REEEF vy v eV SR T 2 EBHERNEEREME: RQ-18)0
Uno 13, BEFHE— FOBELZHVTRADLIICEKST ENTE S,

BEETBEVIEFZRL TS, SvETO DERA (22D 5F 50

-2 oBSMRE DI, SvETR =0 BKVIL->TWVWBI L

—>T—>

Upo=—1w Egn (2—-217)

RELT BRKRTEZ 5N,

_14_



No Ny
H=|N3|= nz
n—Tl4——Yle'—Zle (2—28)

Ns Znx—Xn;
Ns Xn'{_YnX

i (X, Y, Z) BXU (nx,ny,nz) i, Gs XY ZEBEEZTEZshi
SvEOROEES XUBEMERRI bVORSTH %, RQ-21D)EFHWS &,
P M AERAERB LUCERRMERROL iR S,

V2@ r=0 : in Q (2-29)
6?‘2 w2 —» 2

5, g ¢=0 ; at 2=0 (2-30)
IBE _

3 5 =( ; at 2=—h (2-31)
0$R_; . S

e ; on Sy (2-32)

8dr . =\ 4
AR aR-—zk¢R=0 i when R—o (2-33)

KQ%®~Q4M%%mT,éb@éﬁ%—ﬁmﬁmjzﬁgﬂiyy+w¢ﬂ
(j=1,2, « = < 6)ZRDBIEBTE S,

(3) BEEEF v+ ML BED

(a) }\Ea‘?ﬁlcck%?&ﬁV_V)F (Froude Krylov Force) : AHERFrv
' XBEAWT i, RQ2DDOP’ HORHOSNBENP % S ELTERAT 2
CERE-TELNE, 2-2cRT &S, 1 MEcH LCHESIcERLT
wanT, WFRKRRTEEN S,
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iwp[ ¢’7de-e‘“”} (2—-34)

WF=[ p ndS=Re
Sy

Sv

(b) @TﬁﬁﬁﬁL?&l:&%?&ﬁwD (Diffraction Force) : @° ic& 2HWP
Ko WTHWF CERIEKRTEL 5N 3,

WP=Re iwp[ ¢37dS . e"""‘} (2—-35)

Sy

(c) RBkic k2 TWE (Radiation Force) : ®% ik 3 HWE mow
Tit, EEEHOESIE - TRO LS KERTE 3,

WEr=Re iwp[ ¢R7dS . e'i‘“}

Sy

=Re wzp[ (@2 Eo) nds - e’“"}

Sy

=Re [—p[ {Re (F) (—w2Fo)
Sv

+oIn(@*) (—iwEo) ) nds - e"“"}

,
=—p| {Re(¢*")
ISy

=—p| [ {Re (¥®) 7"}
'Sy

2F
dt2

+w1m($”)%§—}ﬁhs

2 F Y o TAE
TEE o (In(gH) mTriE

it ar)as
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!
=

-N— (2—-36)

_M=p[ {Re ($*) 7"} ds
Sv

(2-37)

N pw[ {In (6% WY ds

Sv

THbo 2L, Inl[ 18, [ INOEHKESE LS EEEKT 5,

H(2-36), Q-3 SPHo MR LI, EEEFHOEE IR, REEICLBESN
WR 5 O I I B3 B 505 &, MBI KT 3RS & 1o CEBIT B C
EPHRETHD, TOMPEHROXSOEKEREZS >V v 72 Y BLT

N t5zon3lethbdd,

wic, R(2-36) 2 HOCEHHER(-10)2E 2T, Ry W 3EETE
3L T0WBDT, RX%*HB 3,

?F

d¥ - e —
CE NI (CHE)E=WT (23 8)

(m+M)

EXpSHS»R LI, M BahrFoERE (18i) MndbbiNEE (1§
B) 28U, N RERCHE>IBREERY, W7, WO i, mEkEsioks s
CEBIET, ARERIBCEAT3EITHED, MEEADE THESRET (Have

Exciting Force) &IE3s, R(2-34), (2-35) & 1, WKHHHWE xR cE 2 oh
3o

ipr (@'+@5) ndS - e-ivt (2-39)
S
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2 -2 FEEREHITIEHR

BT, SERLEHRICHEINESER T2 BE0EEERH LT, KEHT
BIUOEKERS ((HINEREERRE) %2, EEXF vy VEAWTEREA L,
CITIR, LD—MMREAE LT, RBAEOMEAO TR, ERERE s MR
RS FIEAEIET 3 ICPWTEL B, LI TTh, mifklE L TIRBEEIE
DAHEEZ Do

(1) BEREIIc> W T

ERUA& S, HmEEScBE L CRENMEL LTBRDIE> 0T, REEHIC
mpAGIc R BREAWE (1) i, R2-3iRd &S, ABE7: (1) of
BIZADANIT2HENELTEDABIENTE S, LW -T, EEHlHoO
4R RBERKRE () 2EHWT, WE(L) 2KRADLICETIENT
&%, '

]

ﬁﬁ(t)=[7ﬁ(r)m(t—rhn (2—-40)

-

FRXOFourierZIZRD L HICL B,

WE (0) =27 hE (0) 7.5 (0) (2-41)
< AT1> <HF>
n: (1) ——-> | #@& ——> WE(t)

K2-3 BRER~NOAAELHT]

_18_



72721, IRA, CFourierZ 2 EXET 5,0

r ©

— 1 | = ,

E¥ - E iwt -

WE (w) 27 WE (t) etetdt (2-42)

J -

. ' ,

E¥ — E iwt _

hE (w) 57 hE(t) eietdt (2—43)
ﬂz*(w)=—1[nz(t)e‘“‘dt o (2—44)

i

wE, 7: (1) =01(0) €% BRAERLHEOAN KT ZHAELT
WE(t)=We(w0) e % 2212, coks, R2-44), 2-12) k0, KX %

#2,

@

7 (@) =LJ ”10(2{) e”“"%‘dt

i
=210(0) 6 (0—w) (2-45)
We' (0) =W @) 6 (0-0) (2-46)

ELSRF 45397 0F VB TH B, A (2-45), (2-46) 2K (2-41) icRAT
&, RAEED.

WE(D) =22 RE (W) 010 (@) (2—-47)

VEEBRHNORBMEERMHT (0) 2RATERT 5o
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W)

HE(w) =2z hE (0) — (2—48)
(@)

ERGOWo id, 2 - 1 ThRREEIIC, EEMEORELTRDEIENTES
o, HE(W) dRETEBo Lis-T, RQ-42)OBEH IR (2-4) BL U
KO- FFATH &Ly, WE(L) BRATKDSN 5B,

«©

WE(t) = [ WE* (0) e i*dw

o«

=lﬁ3(w)nz"(w)e“‘”‘dw (2—49)

-0

p5(w) 1, n:(t) BoOrNERQ-MEHVTRDEIENTESLDT,
FREAVWCTEARHDOBEZEENIHETE 5,
T, R(2-43), 2-48) & v, KA %EH %,

@

ﬁﬁ(w)=J7{E(t)emat (2-50)

-

WALy,

L

— 1 — .
E — E -twt —
h (t)—~—2”JH (w) e dw (2-51)

-

FREDA v EERERE (£) Ak®, RO-40)ERALTWE (t) %
HETBILbTES, 2L, EANCRIRNQLNOXRROLVERNTS 5,

_20_



(2) BEFEERAICO>WT

SRR >WT s, KRENDELERE, 1V VAREDOZALFEEAT 5,

bbb, K-30oKkiiZLEn, (t) @ﬁbb::@?)ﬁiﬁ&%if =? %, FEeEE7]

WE(t) ORDYIEBEIEIRAWR(t) 22128, 4 v n2EEERIR
RTEALO>ND,

©

WR(t)=JhR*(r)_?)(t—r)dr (2-52)

i, AT (t) BREHE— FEIOL v L RBED SRS, 6X6D<T b Y
w7 A THB. ERDFourierZEfickyn, kA EE3

WE (0) =27 R ** () —?x (w)

(2—-53)
=7 L,

7 RY _L :R iut

W (w)—zz[w (t) ei“tdt (2—54)

Rx _.__1__ itwt

h (w)—“J hE(t) eivdt (2-55)
PR Ul

£ (w)—“[ E (t) eividt (2—-56)

W, EHEHNOBE LEKIC,

—_

E (1) =%{?o (&) e~}

— i 0 Eo (W) e % 1 2 FHEH DA

_21_



HicxtLT, WR(t) =W (0) e % BaWmAzEL 5, (2-56), (2-54)
L XA %EH 3,

E' (0)=—iWEo(®) 6 (0—0)

WE (w) =W (w) 6§ (w—w)
ERXEK(-5DICRAT B E, ROLIICET %,
Ws(0) =2z h*" (0) - —iw Eo (W)
=27Re[ ¥ (0) [—i 0 Eo (W) ]
_%zwwm][—ae?o(m] (2-58)

ERoG05E 1 HiEHEE LEMEORS %, F2HRIEHOMEE & ELHED
KAZERLTVWEOT, RE-3)OFMEEM BIUEEEEN RRATRS

N5,

M) =2 R (&) ]

(D

N (0) =—2zRel R ** () ] (2-59)
ERED, AP (0) BROESEBETED I EDDb 5B,
B (0) === [N (0) —i 0} (o) ] (2-60)

Lichs-T, -5 ouEeELc, R (t) BrAXTcELIoN 3,

h* t)"1 R® (0) e i“'do

_22_



=—2—17I—[[N(w)—in(w)]e"'“‘dw (2-61)

—iiz, N (0) =N (=) =0t 55, M () =} (—o) £0 ko,
EROBORIELE VW, #CTRDEIBERZEZT S,

r o

B (1) === | [N (0) =i 0{M (0) — M () }]e~rtdw

J e

r «

1 s -itwt
+2—7[J iwoM () e ivtdo

-

-

FRoE1EE-R (t) b5, 5516 (t)=2L7[I-—iwe‘“"dw r gy

-

CZEFETSE, RF(L) Bkox>icEah 3,

RE(t)=—R (t)—M () & (t) (2-62)

- v e
ZZi,
o

R (t) =2L”J[N (0) —iw{M (0) =} () }|e"“'do  (2-63)

-

A (2-62) 2R (2-52) e RA T, FFEEEH I 2 ERERNNORAALL T
RAEHB S,

(o] «©

W”H=-[R (z)?(t—t)dr—M (OO)I 6 () E (t—1)dz

- -

_23_



HGAE2HOBENE, FNVIHEBROBF BT IERICLIVDRDOLIILE S,

1z E(t—1)dr= o 7=

Jaa(:)a _dE (t-1) T (6

o]

LT, WE(t) BROL>IEF 3,

00

WR(£)=—JR(r)?(t—r)dr—M(OO)?(t) (2-64)

2T, RE-63)OR (t) wovwcZErz, M (w) N (0) &, 0odESH

KERELRRWES, Ebltoic L TEMETH 2, CoZ&hs, X(2-63)DhH
DOEHBHBELTKRAEE 2,

©

R (t) =ZL7ZI [N (w) coswt—w{M (0) —M () }sinwt}dw

-0

- (2-65)

EowicR (t) Ret<oTEueThsd (HEMHE Cc&&b, t>0kFLTK
AAKILT 5o

R (—t)=2+[l l:N(w)cosa) t+o{M (@)=Y () }sinw t}dw= 0

- (2-66)

FRXERK@-5)IcMA B E, >0 L TRAEE S,
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@

R (t)=% N (w) coswtdw

r o

=2 N (w) coswtdw (t>0) (2-67)

J0

7 (2-66) X (2-65) 5 ZELFIK ERABR SN B,

R (t) =—%[w{.M (0) =M () }sinwtdo (t>0) (2-68)

0

ERXDFourier sine HEHc XD, M (®©) BrRoLS>5RKD SN2,

0

M (0)=M (0) +—i}—[ R (t) sinwtdt

0

(2-69)

t<0TR (t)=0, F (t)=0chsctifiv, &bBIENEET

T5&, A (Q-6)RKROES>IEEXHRISN S,

t
—

WRU)=—JR (t—t)?(t)dZ—M(w) E(t) (2-70)

SR (t) id, BIERIE (Retardation Function) & 3 Wi £ € U —B54ERY

¥ (Memory Effect Function) &BEidh, (=0 TOHAA v L XDEHICL S

WESOHEELY, (BEROEHCEDES BT I L ETHETH 2, Ch
2, Cummins iICX - CTEAZ D, ERSY k- THEHIcRITEhTW S,

EROHETR, EERBEE LTEkDEN (0) VT, RQ-)H5
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R (t) k%, a5ieR-69)»5 M (0) 2@ELLE, R(Q2-10)IRAL
TWER(t) Z2eETHIELV. 270, N (0) 2SRENFES: cHET 2
CEREELL, MELOFRABEBENEITY I EHBE WV,
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EESHEHY JEIPEEEGREREs KOS C oIS EESN & E oDiFgEs

RIEiTARLIcK DI, EREINBLUCERERNEZ, T2 hBERCERK
(IMEEBLUVERBEZEE) BLUA v v DB (BERNZETD)
AHWTRDLEB BRI EBbh ot UTTR, INSoN2EEBCEHEBTER
Lict &oEg iR 2 FEREAR coEHFER, 1 v Vv 2ARERERTREAL
7oL & DEBHHEALHERBEOEGHHFEX LY, ZhsoFEIC VTR,
3 -1 RBHETcoEHHFEX

FEEEER cOEHAHERER, 2 - 1 TRLAEEEHCHT 2 EHHER
(2-38) %69 T ZICHIBT %,

—

Wme(w)f?+N(w)?+{C+Kﬁ?=WEU) (2-71)

oS hRES I, AMEEM BLIUEEBREN REHOAREHo®
B TH 2, Lich-Tl 0EHHERIE, EXRNBATO FIcERNEE%T
SEBEDAERE bo. THbL, F,WERKRRAOLILEEND,

F(t)y=Foe it , WE(t)=Wge ¥ (2-72)
ERER@T)ERAT 5 LRREB 5o

[—o2(m+M (0))—ioN (0) +C+EK]Eo=Ws (2-73)
LT,

1
H’ (o) =[-02(m+M (0) )—ioN (0) +C+K ] (2-74)

LBl E, EoBRRTEALNS,

Fo=H () Wi (2-75)

i (w) RBEEsEscxtd 2880 BREICERK TS 5, HAIKIC

_27..



X BEREHORIE, FREFACTERICRDSIENTE S,

Wiz, SRIEHRCAFEIESERTAEBAL S VWTEL S, < OBADES)
BEE () i, BEicROE-7-0LEEE, BERZ~0WE (t) DAHK
X3 erHiTE LTIRADL S IcREIN B,

o«

?(t)=[ RS (7)We(t—1)drt (2-76)

0

S RS () BRERA4 v VZROERE AT 2 EHOLSHEKTH B, L
K OFourierZHic L IRRXEE 3,

F(w) =27 5" (0) WE* (0) (2-77)

s, X (w) | hST(w) W (0) i, znzh ¥ (t)
hs(t) WE (t) OFourierZTh b, BIHITIT > 7D &R,
We(t)= WE(@) e % naE@igoARcs sH7

F(t)=Fo(w) e % 2212, RE-TNLDRREE S,

Fo(w)=27 5 (0) We (w) (2-178)

FRER@ERETZE, S (0) BRATEAONE I EMBbh b,
s¥* _L s —

h (w)—ZE}Z(w) (2-79)

FRoEEHRELT, 4 vV RGEEEBEL SRS,

_._1_ ~itwt
hs(t)—ZHJEFWw)e dw (2-80)

-
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L7 -T, A (2-40), (2-76) & b, EFWEBRATEASN 5,

o

?(t)=[ [ hs(z) RE(r’) p:(t—t—7")dz’dTt (2-81)

- -—00

Fr, RO EEABERCEEBEAVTELAR, L2 E2ERAEES,

0

?(H=[H5(w)7f5(w)m*(w)e““‘dw (2-82)

]

ERix, K(2-81) OFourierZHr v, HS (0) =2z 5" (0) ,

H (0) = 22 H* (0) RaMRERVAR, BLHREFTS CEick-THE
S5Nbo £71R(2-82) k0, AFHEDOR~s 1S, (0) LEFHDR~<Y b
S () OMICHKRROBENS B EBbh ",

S¢(0)=| H* (0) B* (0) [[H® (0) B (0) ]'S. (0) (2-83)

SIS (@) Bex6D2 Y » 22T, EHEOI 02~ FLLEATH

3. 7t RERKBEET,

PDElokdic, R ESHRIcH LR, HAKICL 2IRED A 54 RERHF
KEBIDEICS2WT S, BEEMERTOEHHFERLSRDONZ 4 v o R ILE
B A (t) 3203 EAERMGEEMEHA® (0) 2HVT, R(2-81)H 20K

(2-8)MOEETEB I EBDM S,
3 -2 HKHAERTOEFHLER

B R T o EEHER I, R(@-10)02R(E2-10KRALT, koL >icESH
%,
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t

(m+MWwH?#JR(rw)?<ﬂapuc+Kﬁ?

—

=WE(t)+Ry +W’ (2—84)

ERig, BiEiTRLAE D T, EEREHICL 2 EFIRRNEZERICRIA LK
ChB, LLAMS, FROES K, EHEAICESHIERY W HES
TEBBEIE, FREAKCH LT SABRBESEREERVWTAETE 20T, b
EbEFR(2-84) 2R HLERIE W, 2F 0, X (2-84) OBRBIFAK TOEFH HENAR,
Ry W BEETEHEVES, $+RPBEHRE L TORDFOSTERVE
BIOBEWERB I EBbP B,

R (2-84) DRI, BWURWPIEHEDO T, Vo757 v sER=a—<—7 BEESE
ARWCHUREMNCHEERS L TRDBIEBTES, 20K, (=0 ToEH
BAT ORI & BBEGEEERT 2701, WE (1) ZiEMERNcHiE
HELIBIERBRENS I EHEV, BREFEHOESHHFERZEZHV TEHZRHE
25y THICE->TWHER, BELBEVRE, §2F v 78IEA(Q-8)FD1
1AABBESEEFLEFAER OB VAY, HEBREBECREREANH S, ¥
f2, BonfEHORRIIZEO L > IKAEFTHIAET I I Whic oW T R
BEINTOV 5,

<BEXH>

1) Cummins, W.E. : The Impulse Response Function and Ship Motions, Shiffs-
technik, Bd.9, Heft 47, pp.101-109, 1962.

2) EAXE - FBEAFE» : FEFMNERKEE O BEEFEETOREY, F1#
~ETH, MEEEMBEE, F1825~5H1925, 1981~1984.

3) W.G. 794 R -RED EYa 7 BEREBETFEIHEFLIDH>, HIHAR,
p. 175, 1980.
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H3E BNCBITAEEI8L 20T
=1 NS

F2EH2HTR, —EKELOE—-OMEIL VT, REXF v v+ VEBRE
FAOWTENOSEET>7co ZThiTk B &, MEACRIZTENE, AHKCL3E
HEREORERKEZELTRALCRBONE 7= F2 Y m 7 AWE | ASHK
DAL > THELS NS C LIk X AWBERTEIRHAWD , b X UREHSTIT
TBIEIE - TEB LD 521 5 REAN GEERIERT) W 03 By
HEINaIeBbhotto TITIITR, AMETHRET I LI BEBNICSH
BMEILT, Cho3BHOENERDZ L TOMBERIC>VWTELTAHAL S,

TN—F7Ym TR, RBFEELBVWEOBOEF vy v Ve hoEHESH
BIRENBATHLEBRTIENTE D, —TERELOR—ERFEOBEIE,
K@D TRENZ LI’ REATH M, KESELL TV BEEPHIELL
A SHEEVMHBEET 2L IBBEICR, ThokLBKOER2EE L0 %
RKOBBEBD S, $HbE, K-1()iRT LI, BNORECKRIET 7V —
Fo2Un7%2RDBLDIIEZ, BRATOREEHERT-T, "—RABTOD
¢! ZEREFELBFAER SRV, FLERENCS>VTS, RQ-25)»SHSHR

*wave

(a) ZV—=F27Yua77; (b) EfET - BELS
K3—-1 BNTORENXHTBED s~
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é@!
on

5, BELERF v v+ V@S 2RDB-DICBKORKERTLETD x5

ABRFHRERSTCDOT, 7Vv—F7Ye7/joBR&LER, BNTORELE
ENBE LT B, —HEFIKRAE, R(2-29)~K2-3)LHo L LS I,

¢! LRBMTIRELEF v e A BE BORDSNBEOT, AHEOERIER
HETIIN,

FoBE2MTRLALIK, 65 BEU ST oW TRNERKERLOS T
EEREERELONDRD, 05, P ILk-TEENBED s — Vi, Ki-
I IKRT LI, MEREEREE L TR» SBEHRIRIEDS > TW & 5,
BNTRIOFERBEEREOEBER RN h, ToRFESEUALLLTH
KIAERT %0 Lz - T, MEFIKLZBEOHEBLUOEKOHBEIc>WT S, #
BEROEEZEHTILFIRIILLIE L, $70bL, AMEREPCERRERED
RENRRIC>VWTH, MECETOEELTEAhZoTRAL, BEMED
LEZECBVWTREEINSE D THEIEBbh D, 121L, K3-1(b)D & 573K
FROBIHLTH, BETTbERED S FABN AT IS BEEROLE
BRNEWIERTFHEIN B,

DlERNRIzE S0, BROBREICRIFT 7 v—F7 ) v 7 B XUCRIFEIZXR
BBIHITR, TTENEATIEOERIEZTILENS L EBDRP -1
a¢!
an

7212005 2B I IRNEEKERLD EHMALENSD, BT

?

d
%%*wéﬁﬁ@ﬁﬁﬁﬁﬁTm+ﬁ?ﬁheai RIEEK & < KT 30T,

d¢! . _
7£;wg&ﬁwenmu%éww,ﬁ%aﬁ%u&m@%wﬁ@ena;aaﬁ

BENEENE, —F, FROXS>icd! BERMOBEIIE, ¢! L6° ZoEE
£, GE=@+¢5 LLTHE BRkD, 6° HOEBERHNWE 2RpBLb
T&5%, CNIKODVWTREAEFEIHTAHRRS,

AECTRINE TRNL I RHEAD S, BEOBNKEOLFIEEZREL,
FOBABEFARDEZHNEL TV, $¥F2ETREAIREINTVET
HEFVEBENIREDEEDBEEDIT, ThOORBESEMT 3, 153
HiBXUFEAHTR, BERHEOREREE LTERERES, EUREELT
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Wave Rayi®EZH Y Eif, Thoo@FARZHEAEROER LUK T B EICEIDR
4 5. RERICESHITIR, REAIESENICBATIRICHE SN 3ERHOK
MEEICEHL, ToHY ERAERRIRODWTERNICTHNS,
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F2E BHEOTINETIL 2= RBIELI

2.1 BRFEXBIUEREHE

FoETRNI LS, BHEEHAMEL LTROESIRicsWTiE, HAl
Bkt 2RI RERB ICARBANE IR CE %2, Lk »>T, TITHWDOIES
FMERTRTHEUEF vy v VOEFHEE L, FAEECGLTREFHEE
HIE) OR*BEREHLEZIERCLVDERTESLHDET B,

(1) EEHRER

WE FS-2CRT & 57, HEREEICES L AEBRRBREEER 3, BES
ELTREBORCESEOR2ED, X,Y,R,0 2D X3 ITED, 2 shEHELH
L& B, BEARRBKERRLICERTHAERC»THD, BEXRF v+ VER
G-DoE3cETE, S (x,y) BRE-2)OBAEFEREBETS

coshk (z+h)
coshkh

® (x,y,2z,t)=¢ (x,5) eivt (3-1)

V(cch$)+kzccg’$=0 (3—2)

M3 -2 FHEASIERR
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Bic, MR LTIEEHOKENETNRT—EFLIRETCEIESICR, RG22, K
DOANNVLRVYFREACEEBRI SN S,

Vg + k2P =0 (3—13)

K(3-2), -, WIFNHHEHEOREMIFTEXTHHDT, BERET 7D
i, MRETHHE (WEOBRSIFERFLE) OF~TORRLET, HRAEH
BEZSNRINER SRV, MAFHFLLTR, HBREAT BLUBRER
Ps ECREERFAEE EORNEH) », JEEAE CRBELRIY L TRER
HBEZo5h 5,

(2)BEERRFMH (HoRIRER)

K3-3icrd LIHic, REEK: OF $Gm)
BIBERICHFEO, 2R LTAHT3ED \ éﬁp
WAREEEZ D, WHEHEKEOHE R

Frvenk @ (s,n) t¥3&, 8B ~

HECRABRILS 3P o 122 L 0

Kr GABEERGFEOMNEEZE 28

HrRHET, Ke=|Krle'* 0k> [K3-3 EREEECXZIXEH

CEEhE60ET 5,
8¢ _ ., 1-Ks

=ik

an 1+Kﬁ51n09'¢ i at n=0 (3—4)

COFFTIR, ABFAO, 2ROBVITFNIEEREMLEELTHVA I EBTERVL,
FENOL ST, BEERICEHHD OESAST 2 L5 BIESIIR, 0, 281
SR BRIV, & TEYUNRHETRS 525, AHHEECRILCRLT 5
&3S EREE SRS SNT VB P,

$F0, BREVWLDEREL, kp=ksinb, , k,=kcosf, LB &,

Rnp=Fk b{fﬁﬂ2=k@—1(k”r—l(k”r—---} (3-5)
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ksp 4 a N . knp 52/&/ 2 Y
| T cos 0, DEDHEEBT 2Lsinb,= P 552=_ksp¢

0, RE-HRIXEG-H)ZHVWT, RATRINZ 2 ROMOBNEHFICEFSHR
5113,

., 09 2’y iaefg_
lké’n+ak 1,13+.2 6?52—0 (3-6)

LR a RBEINK EIFEH, RATEX LN 5,

1_KR

=I+KR (3-17)

a

Lich->TKr BEHOESIR, REED 23 0F—D@HMEBK 2P=1—K %
aTHETE, KiP=a (1+Kr) 2 £33, RE-60)DFE2IEE L3 &, Thbb
Raosk LEQTAE, BEECHVOAZBRNEERG-)MBE SN, ‘

ad .~
—6n_lka¢ (3-8)

K (3-4) %K (3-6)b 2 0ITA(3-8)T 0.0-
Efle sl itk aBRER, B2P0E Ky T
(EatE L) RefRoZ{be LTHR ]
3, K3-4¥ ixa=1 (Kz=0) $71bb .
E2RRDIBEDRPIFTORFRK 7097
(RG-D)EAVEEL) EKre (R ﬁ
(3-0) X WIIBE) 2 RLIbDTH .
Bo 127 LKr<0&ER->TWVWBDIF, A
R EORMENT FHFhTOES o
EEEBEHRLTWS, ML b AHAEO,
RELRBRERFROBIAESKREL K3 -4 FEEOEIEEI 2hiF0
BoTED, |Kl<O01 %2itgrdic REIR (22BN DOEBE) »
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X, R(B-8)DIFE O, >55° , R(B-6)DHFEE 0, >30° TRIFNERX ST &8
bbb,

(3) HME&HE

BAEHQ, CORERF Y v+ VB2 %, KROLSIL2 ORI N TE
To

N

Fo=0o0+¢. (3-9)
S B0 BAKIKE ZTOBRETCORMELERTEF Vo v AT, S DS
PDHEBEETEF Y Y v LV TH Do B LT, EEAFCHEADSESH
BELDPEELBTVWEWVWIRE, +HbbSomerfeldDEIE&ENE L SN 5,

. (9?59 . % -
limvVR S ik |=0 (3-10)

R=a

CCRRIBELAODSDIERTH 5,

2 -2 KERLE .
CITEIHERELR, BRFERG-)d 20 6-) it LT, BEEYLLISA
OEPZHVT B BEARED I ETH S0, COL I RFERICIBRESE
(Finite Difference Method), HIREFRKFE(Finite Element Method), B LUER
8452 53\ (Boundary Integral Equation Method) X EAH D, oINS
EHEATBENATY 9 FEEIFENh S 50855, UTFTTRIFETFREZB~DEH
HICBNh TV AEREREBLUERBESAERNE LW LIF CHAT %,

(1) HREHKRE

FRERER, MNRHEHESELERERICEIB{LL TR AETH S, L L,
WEXNRELTWAR- 20 & 5 I PEMIBIAE TR, ALK LERLT A&
TET, LEB->THELORBERNERITILENS 5, K3-2THERT .04
TRKEDS—F (53VRTIEV) 42L&, KOS BEEROMEESES
FhTwaY,
OT . ETH(3-10) OMBFREBELNNICKILT 3 LIRET 5 Hik
@T.LOARD S« %, R(G-10)2EBET 2 RHBTRIALTHE, T, bT
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N EEE LT ZORBERETEHE
OAWMEEET , LickhhicbEH L, $3VEH2ELERLOSHTRLT
BE, T, L THBREEHLT, TORIERET HHEY
QFREM ISR E R 2 BEERET AV HEY
Wi, QOHEERRAL, T:HEHELCE>Th>2D ETELRE (a=0) &

+2&, RE-DO P BKRTEETE 3,

e

’$;=:E: Hi" (kr) - Bacos (n6) (3-11)

n=0

S B. WEHOEBER THY, HY RE1IBnkoONYr VEHTH 5,
ZaEE L, RG-)%EFEL, T ETRG-)MBRIL, oI LT

83/1_ 8 N e - > 3 f7? N . > >
5 - an (ot o) Ezak>3RRE, ®KATELoN

’4\51:3/0'*_’65/8 N

ZIREKS (61, 6.) 2T+ 2MBELEMTH5Y

N N ( g 2’\/
%(¢h¢Q=J-HccAV¢02 Cf ¢@ks
JQI
[ iy~ a(¢o+$§)}
+ CCQ[Z¢S (g1—da) an ds
‘Jr2
(1~ 8%,
chg¢san ds
JF2
_’ lz’awc’éle+iacc 6?51 2}ds (83—-12)
9 T Tk ' s

Jrl

Behrendt® , KostensS '™ i3, LROFEEZRHVWTHERELPRNEDOLEL L
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DWTHEHLLFARTW S,
ERELZEREZERCESEL S 20T, HERERoBELH LT EEHE
AT&2RITERL, BARKEFOHMOVBVWRBASTREESTVEVLIRICBL
T, ZEFELDSBENTV S, L LEGELEBIC, MRETIHEESKRE W
&, ZHPVREEOEVWEZHVIRIBESCRHEORTEN K&, §Ea=x
PP SCRBTRAADNT -5 OEFITHIED ORMAZBRPCETRIF NI ST,
(2) BARSHEXE
CITRERAERXNELTREG-3)%, BRZGE LTRE-8) BLOA(3-10) %
Az, R(3-10)2EETARNG-DOEERELT, F1EBORO v VB

) 1)

HO(MO%E&&,ngHo(Mﬂ=%%MNM)iD,¢U—V®QKé%E

QicEALTRA%2E %,

Pt (x.y)=lj [¥, (u.v)—a%—{Hom(kr)}
'i+TI>

(1)

—Hg @r)gg;ﬁ}(u.v)]ds(u,v) (3—-13)

cowr=A(x—u) 2+ (y—v)2 THb, A 13X,y BERONRICH 3
i i ~
éﬁ—j-,ﬁﬁimﬁégé@—7-&méoéémﬁﬁQuﬁw¢smomf

b7V —vOoRAEBATH L, RAZEF 5,

F(x,y)=2 ([as —[czs) [?s“s(u,»)%mé”(kr)}
IT's#T'« " T

—Hé”Wr)g%;ﬁk(u.v)] (3—-14)

A (3-13), (3-14)iF, X (3-8), B-10)2@ATZ&icky, RADLIIcEEH
TIENBTE B,
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F(x,y) =A[[—a%— (HS  (kr)) —ikaHS (kr)] &1 (i, v)ds
| A
+A[[’$,(u V)L Ger)y —HY k) -2 F 1, v) D ds
! an an ’
'z

i (x,y)C€Q: (3-15)

an

Felx,y) =AJ[—5~ (HE (er)y — i kaHS (kr)] Falu, v)ds
I's

—AI (¥ (u, v);—n (HE (er) ) —HS" (kr)—(%%(u. v)1ds
I's

;o (x,y) €022 (3—-16)

®3-15), 3-16) T, (x,¥) %7, T. 8LVl Ltickn, T, LTk

~ o~ ~ 8¢ 8 ~ o~ ~

P 1=¢ot o, —aj:l—]=ﬁ(¢o+¢s) EVISEERERWSE E, o i3
~ -~ 539

HTHdhs, EBRR(G-15), 3-16)ik, ' kT, , T, LT ds, an

BXUT.LTO#: MY 5MAFEREEA B, LES-TI,, T.BLY,
T E2EEE L, R(3-15), 3-16) 2@ 1 RAEERNCEEHET CEicky, BR
LOBERF v e M ERDBENTE S, BREDHERF v v v VIKRED
i, BRBLUEAOEEERT v ¥ » VIZA(3-15), B-10) ZFHVTES KD 3
CEWBTE S,

Lee'V IBEEAEKE LTI  2EOFIcED, '), Ty LTa=0& LEBEEC
SVWTDREERDTVD, COEE, BRNOBEEXRF Y v+ VERDBHEIFITEN
i, T, 2B T 2 0BREE2, HES'™P R, THO—#Md 30T 5%
AR (a=1) DIBESEZMOFE->TVW LD, BNZEDSZHEHR(B-8)EIXRK 3,
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FRET2BRG-100RbDIE, $. 2RX0-11)TERET3HELRAVT, &
BEDa i L TOFEEERLTV S,

a ()

%)
an Ho (k1) 1%

AT, Rr=0o&&Hg

(kr) 2T bEHL %,

n ARIKHES02EDLEHLERTEF v e MIc—ET 32, LD ->TREG
-15) BB WK (3-16) ik, WRHNOEF v v+ A, BRECHH LLDEHLE
JU2EDLEHLIEL-TRREAINTOVEZILEEERL TS, Lich->ThEH
Lafhgkic s nid, Q. Q.NTOEERF v v VIIBRD ,, D L L
TebEHLDOAT, RADIIRCERBFETEBZEBbh TSP,

(1)

F(x,y)=¢0(x,y) +[ fo(u,v) Hg
''+rs

(kr)ds (3—-17)

i fol(u,v) BbEHULME%ERS, Wang and Tuck'® i EXRZET ., .k
OBREZGCBEHATECERCIVEERD TV B,

7V —vORAZAVWCERFEXZBEFRIFER CE SR FER, kA
HBREREOBIHESN L7080, BREREZICHRTROBOEB DR CTE
EWIRFPS L. REBRAERNERG-3) & Lickdic, BROKENSELL
TWEEIBBERBBHTAIEBE LV, 7L, HES'®, HF5? i1,
EEREIT A LICED CHhEMELTWS, FMattioli'® HEKIHELT
TS, KEOEAZZER L7 ) — VEIRERBANITKS 5 &0 5 BEEEL
FEEZHOTWS,
UERRIERBRECERBAHEREDA S, WL FEE LT, EH%
ZRAVWIEERRBITESOCODPREERTWAID 1909 L Lins, &
SERHAOERRES, BRXGOBEIIXREET A TRL, BERNOLS
BEERNEETE, EERELHEI I EBHLVWREORESENH 2,

2 -3 ERE

2 - 2TRNIHERER, BRFEARUVERKEEHREICE VWO EKT
BREWNRBHETH S, LHLENS, HRETIREDEENELEDX Y — MK
EVWESIR, HEEESBERCBOEANTIEV, FLTHER~XY F VAT

...41_



BAHAEER0FES> i3, BFLTHELAFEEREVE VL, X5}, KRETR
TEII, MERELL-TROIES, EREL-HIEI1DCRASHIPOT
ANE—BREEZRTISLEND S, COX3RHEE» S, EANTHOLEKIE
EFEOLWIEMHRBESW 2RI TVWSE, UTTRZEASDIEY SV THE,
ElLohE, BLUWave RayiE%2 E D HIFTiHET %, Ch o DELUEER, TO
BAGASHETROWR ECHERICRIRITIZ 00, EREZTICHVWAAEELT
BREPBHETHA I

(1) v 7 v7 (SOGREAH) 7 wave
SOGREAHBFZCAr DBiesel and Ranson®® i, \

SR 113 3+ U E kv 7 OETEGEILE G

LT, ERMREBNESOREEHEERELT b o

Who CCTHD RS ERAFERARG-DEL, L o

EEERAITERHEKEET2 b0 & 5,

K3-5icRd L HREBELEZX, BRNOER%: N - 3
T, BOXET &35, Wi, BHROE EN__

@ (x,y)

EETOREETF v+ @ (X,y) %K e
RCEFCEEEL B, K3 -5 EELER

?(Ly)=AJ5(Ly;um)~§%$(u»ﬁds (3-18)

[ +T2
%ﬁaﬁ%ﬁrulutfgﬁ=0% N
n // \\

Bt k> REMTENE, rY— v 7 N
OARDSEBI EREE b ) \
£ 30, —ROBBERCHLTED [ P \
O HMEMERD B EEB LV, 1 L _ w@///I c
ELBIIRBEE LT, HRET2H “Pij

P(x,y")
ESKS-6lcRnT LD RBEZERC TS

FEh 2 ¥E|MEBEFLHOBESICE, K3 —6 ¥FHEREETOGreenBI DR
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~

G
ci@m.MK%L15;=O&ﬁéiamﬁu—V@&%mﬁfﬁ%?%%o

1)

G(x,y;uv)=H"Gr)+H" kr’) (3—-19)

i, r’'=A/ (X" —u) 2+ (y'=v)2 cEsh, PEOC KT 35EH
P (x",y’) toEE*FET, Licd-T, EREEHFORHKELXEET 2L
77, EEEEEO S (X,¥) 1o LCRRBERTT 30

g
an

1)

$ (x,y) =AJ2H0
C

(kr)——¢& (u,v)ds (3—20)

EREETEANO KBS, BRETORSHEIRECIE LBE % b >R
ODERELETRRENZ CLEEULTED, HFLBI IR A~V ROFHEL
BHlLTWw3,

RI3-50 & > N EEE TR, BOBEHEE TS MEEEEED, beall,
TRRT,ZR-6OCO—HMEBRTIERLD, RE2PORDBLHTE
o &oic, T ERBEELAKE, RELTHTEBRICES > TN, Ihd
T ARREELLT, S L EEER FOKEEAR T &0k R (3-20)
ERHOWCHETE I EWBTE S, $ROBY 7L TEHETIE, ¥EHEICHT 7Y —
YEHGB-19)EAWT, BROXRF vy v V%, EIERD SEBRITIEN > TV,
BKOERELEBELT, RADLIKELTVWE I LIRS,

‘$(x.y)=AJ2H5”@r)3%j$(u,v)ds (3-21)

'+T-2

Ltﬁor,iﬁmé%QKULV)ﬁﬁwqwkiﬁb,%mmﬁmﬁmﬁ@ﬁ

DAL TBHDTH 3,
EBROFHETI, TIVHEKHELE L TKRAEEET %,
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—5—71~= : on I (3—-22)

06 489¢

__0f;= aio o on Fg (3_2 3)

¢
ﬁ@ﬂﬂ%n:mamﬁﬁbtﬁmiﬁ%ﬁkﬁéc&wio,Fth@EZ—%
ag\ . : . .

ibéocn%-gg- EL, BALSEAETIRMERSZRATE X 3,

a’q\{——K a";; * (3—-24)

on Ban

ROZAF»7ELT, R@B22)0RKvicRG22) WA Eicky, RG-2D)»
o
an

5T, Fcoft-né | PR SNB. HEOBEE, BRTORERSH

N

~ Jd
ﬁﬁué@axf,tmb5¢sxa;%—w~%@mu¢#aafﬁoﬁﬁw

o BH, MBTRVWECHLTR, BREZVWS > 0NEIRRICSE L THE
190 '

PEkoksic, vrvriil, BEERL¥LTEER LcEh O BEREAS
CEICEVENOEFHBLHELLIETI607T, ” HioRLKEEHMELL 2
HE” PO LBERT L bTEL, COHREIR, RoBERES R~ &, &
BREEEZPRDNESLSTEIENTE, MBERNKEREBESE~OBAANTRETH 5,
Klm, RG22 0RIBEBSVENTHE L, BLIUREFEEHTWS L
O, FHERBEBEARIGEPH IR EOHENDH 3,

Barailler and Gaillard®V %, V7V T7ERKEL(LBHRESIELTS
D, ¥7:Gaillard®®, WES*Y FENTOHE X7 P LVOFTRERICFHHALTW 3,
FEEOZSMHI>VWTHE, ES®Y, AL k- THRFIEATVS,
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(2) BlhokE

ml®® 3, EEPREBCHER <7 b VvEFT IARAESAHT 2854
omT%%Eﬁﬁ§?§6EE%§$LTD50C@EE@,%WT@&@%%%,
BAIRBA I & ERERIR C oM, BLUREBTORE (K3-1) @22ickFIL,
RIEICOWTRHAOM R & 2 WIZFERE
BRI X 2EIITREE, BEFCOVTIRER
= BIREAIL LIRS ORI OB mAE%:
WCHEL, ZTho2xzi v ¥—icERE
DEBIHETH D, DR, BN TOHIE X
<7 bVOEHEE L CEREHO 2RO £
IREDTWVWS, COFEERRAERSET
b TWEHEETHD, TOBAMI
DVWTHEEZ OEHERPCERAER & i
Eh, FTEEZERHNEELEbNTVWE, M3 -7 BENTOEKERE
BlhomEcELFEE LT, RED,
U FEBH 50 AR E, BENRENOET I L THREVEEL /5 2
— 5 —kKRRB &L, GLOFEEZRELT, BRNTOFMART P v ERD 3
HiEEZRLTWS,

(3) Wave Rayi

Larsen®” R —EKEDIFZEICD
WT, Wave Ray2 bV —R$ 35 F
EERVCENEOHE.T-T
W3, EXAHELTR, SLok
#ERRIC, BNTOREE 2R
FrEREHICHEL, K3-8iIcRnd &
i, BNOEHMP IKHET 3
Ray& LT, EADEFEMIIES (A
HEgn: LxzoREE7R: ) 2
AT, BKROERPENORA
B o RET ZEITEELEE KI3—8 PHICHZETS Wave Ray
Diffracted Ray& L THUD KW,
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ZThoDFEE D ERAEFERFCMACEUBEZEZRKT 5. §74b5, PRT
DRRBRIRATREI NS,

7 (P)=n:(P) +Z 2x: (P) +Z 70: (P)  (3-25)

LarseniifRA I O BT (Wedge Diffraction) OFF&E LT, Kouyoumjian and
Pathak®V’ Db DEHWTW3,

Wave Ray/E i RAIEEZMR & LicAiETlrd 505, FHEAKE LT ER I
RTE, FRFERIPHBICRNSYD, BRNTOHRBRARYZ PLOREECSBLT
W3,
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F51=IP(I,Z,t)nde (4-18)
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H
d
+ZpglEs(”E§”+pE§”J 57 @2 (x,—ah)dx ®
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WROZERDBS, jE— FOEFHPRKESBTIAFERTA:;H 05 EHITKEL
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THE OB TS,
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FoEERTALBEATVS, Chid, OpenDB&ICR, EHERFALSEZLT
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v e R BT ARWARRB LUBRER I VT, Fic, B2 B2 HR
(2-22) ~3(2-26) B L UK (2-29) ~K (2-33)Ic/R L7zo T TidJohnDGreenBilk
LGreenD ARETHAVWT M S OB EHEAFERCESH LB, BEMIEE]
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p Z<P>——§;”{¢ @25k —G(P,Q)nz(Q)}dS(Q)
Sv

(l=1’20°°';6) (4—36)

(3) BaHEX ORI

Sv EENJAONEZRIHEIL, RERZNTEF Y v+ VOEEZ—FEERET
3&, BOoFBERAU-3RKRDODLIIRET 3,

Ng
s +——S " 6502 (.. PIAS
¢GM+ZEZ;¢(&)anG@”mM5,
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=L oy siyis.  (i=lg - -
= 27[; G(PuP) 5 —#'(PILS, (i=12 - -.Ns) (4-37)

CCiAS; BjBBoEXRomE, P: , P; 3zhFhidH, jBHoES:
OHLEETH D, RNU-INEZPY v 7 RERTEERDEIICHE B,

(1-G)¥=¢c¥' (4-38)

cowe ] HEERT, G, G RNsXNOEK<F) v 7 2THD, KirD

EHXG:; , Gi; BIRARTEA SN 3,

1

Gz;=—2—7[G(P;.P5)AS;
| G (4-39)
Ga;="'z—7[%(1’npi)ﬂsi

RAEL, i=) OBAItreenBHERERD, BINHESERSNE V1Y,
RU-38)ZFENT, REZLTDS® BRI, X(2-35) ZBEULL 2ikR i
RAT 2T &Ik DEIFEHIWD 2 RDBEHTE S,

W?’:Re[iwpi(ISS(P;)ﬁ(P;)ASs"e'“”] (4-40)
7=l

$7 B onT bER BRI R® bh, X (2-37) EE(L L kR icRAT
llicky, (MERBM BIUERBEN 2RKHBIEBTE 3,
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pz PAPIENCOIEY
N= pr{ [ g7 @) 7 () 1S

i=1

(4—-41)

UL ~fFBE, Greend ARNZEEEA L TR IORFROFTERETH D,
EEEESIFENTVS, 2 -RU-3)»5bh LD, ¢° RERSy Licks

¢5 s 8G
ObEHL (G ) BLURE @ _Ebéﬁb(gg)

e, %‘ﬁé"‘

K> TERENTWADT, Source-DoubletiE & IR TW S, —AHT(4-34)
BWUREHRICLD, DEHLOBDONHHEVWE_EDLEHLOBOLHICEE
;ﬁi“onébki})bb‘oflﬂél“o ¢° 2RATEL, BREZ G SO EHLE
X fo 2RET S, WbhwsbEH LafmE (Source Distribution Method) i,
FHRLBRERZHET 2OICEHENRHETS %o

¢S(P)=l’” fo@QG((P,QdS @ (4—-42)
Sy

32 HBBERRLTEERLCEIE

FE3EEIHTRNAL I, BENOMHBAFEORMERESRLTZAN,
BEOER (BECREE) BEETACEIE->T, AHMKe' , EEELE
5 , BIXURKEO® BEWEZFEIETH S, LEEN-T, COEREERE
CLREERT Y v VERD D ENTENE, BROBARGAEOHELEL
B LTI AFHENEHETBZENTE S, CoTcREFTRUDIIC, HE
FEERVAEBETERONEEER~ %, FEERKEBEENOTEEC>VWTEN
%,

(1) s

Ki4-181cmd 57, MAREZET2HELEIARFIHOMELEE X 5158, 4
ETOREFIOVWTOEBRRLA L, RATKINIEE L TOLBEBEENMA
55,
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H4-18 MANEEMNEHOKE IS IRBEOKE

s prg
8¢= a¢ "y

an " én ;

on I',T»> (4—-43)

L7225 - T, GreenBGicoWTd, RKAEZHEEST L cRDTHBITE, X
-3 T ARDH B, T, T ETCOEBBEAT, AFEOBE L2 EEKIK
RUBDZHCTHAIENBTE %,

—=0 ; on I'y T2 | (4—-44)

RU-4)EER S €2 DicilE, PRUARP RORERBIHT 2HBAP’ K5
RAEEETNE IO, T, T, GHORBICHT 38BANERETESL,
DOFRERNBICEBBRNTVEBEICB > T, FEOANSEBEHZGE T 56reen
BERBRETE 22, COXEERHET 201, FEORTANSZ/n (n=1,2,..
L )DBEDATHY, BIAEr/30E FICEKICRT LDiICP,” ~Ps DO5{H
DEGEICEREEBIEILEY, RATH B GreenfdHGY 2RD B &
T& 5%,

G*P,Q=GP,Q+GF ,,Q+ - - - +G({P'50 (4—-45)
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PIED & dic, SBEGFEFCHERAETRS Y, MOIRAZHEFOERH
BRONBEVWIREND S, TRLFEHORFEEMDANS LR TER L,
(2) EEFREBATOREN
CITRETEKME (FF 2RDHHE KoV ThRNLE, EFREE (
¢° ZRHLEE) ~OBAEERT HU-19cRT & 5 REEBEREZANORE
EEX b, BERRIERTELERY, BERERRIXTELTERORHEE S 2
bDET B, SSLICHENOKER—EL T 5. BIERI, HOWMHKELICERZ
620Xy z BEZBIUOMEELELSEZ -2 GsXYZ EERO 2 EHEEAV
3, FERREBRNOREKICLS VTS, 5o LHAAERCOBEREZEZEE S
% & 3 3GreenBE R s hiE, R{U-30)ZHCTHEDE S LERRIC L TH
W3 EBTEZY, BEDEIAF DL S WireenPdHOMREREIEINT
WV, 2 THREEERDO 3 >OHERICHEIT 2. $77bb, EAOEEREE
[, BEEELRCENREERL, BXURKEHEHEEITH 2, HHI -IB8LT
I-MoMoEEERE:* #hFhB,, B, &L, SEKICBI 2EBEARIZRIC
RTEBDICED B, 7272L, B, B, 132z #UCETIcE 3,
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(a) BRABALEREG : BHEBCBIIEERF v %,

o, 0k, 0%, (I=12,--,6) &L, ZhZhkDid>icET,
2 3

117

coshk (z+h)
coshkh

O =£ .67 (,0,2)=EF.f Oy

cosk,{(z+h)

cos k.h (i=L2) (4-46)

+Z Ef ™y

Q% = £ .9%, (1,72 (4—-47)

IR, R BEhFhkckovoh s,

w?3h

Ehtanhkh=—k,htank.h= (4-48)
(S0 0% BERTUROBREERZHET 5,

a;;;;; + a;);i(j) —kIfP=0 (i=12) (4-50)

32¢53, 62¢§:+_62¢§z=0 (4—-51)
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BREGELLTE, AEITE % i LTR(2-30), (2-31)BLT(2-32) 4, 4
I, ITRRAPERESNS,

8f1 G fiv
an an

=0 ; on I''n (4-52)
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an =—ikaf® , a7 ; on 2 (4-53)

CClaREIEAG-NTEAONI2BEEROBRNETH, AN(U-53)D5F2
RRBEOBREBEERLTVWS, L LARITRN PAREEREL>TVS
DT, HEMBENL->TWVWD, FLEIEEFHIC>VTIR, HP2RNEGEOEAHH
HOSHTROWOT, F2RO0LHICTLREELE LTV,

55, RESRELCOMBRESE LT, KRHKILBFHIEE ST,

(0) (0) (n) (n)

fii=f2a y fii=fa

afit _3fs 37 _afst Bl (454
an an én an »oon !

R . dps _ 3és |
b2=¢z , 5n - an : on Bz (4—-55)

(b) BAFERCXZER LBRIL: KX(U-19) BXT(4-50)icBdd SGreen

BIEE LT, 2hzhE1 80 ROHankel [ Ho' (kr) BLUE 20 ROLER

Bessel B%t Ko (k1) %52, HIH I, DicGreen®ARNE@AHT S &, RIRL7c &L
(n)

5ic, BEBHNOPETOfir, fii ¥, BOERECOESTRENS, T1
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' +B,+Tle
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—'Ko(knr)%fx('f) @14ds © (4-57)
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I'>+B,+B>
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aflfez(mlds(m (4—-59)

_KO (knr)

S Tr=PQ T, A RPBEHEOARIcHsEER—1i4, BERAE L
52LER—-I/20E%ED, EEIICOWT b6reenDARE BT 3 &,
b5 WARTEENZ,
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i’ BRU-BMEREILTH B, CITHEPEREREICED, 51K (U-5
2) BLUR(4-53) OEARHEEZRAT 50 RU-56) BLUFRU-SNF DT LOFK
23, Te LTRABEOETEOIVEET I EVIBARGE»SHL, 5K
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D> EicEETEE, R(U-56)~K(4-60) i, BREORAPIRXW LT, kKAD
IO EERIOSNG,
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o (p)=—;~[ Hé”<kr)j—nff?’ @ds @) (4-61)

B,

(n)

£iv (P>=%[ Ko(m)j—nf” @ds (@ (4-62)
B,

£ (P)=—;—J [F50 <o)a—‘9n— (HE (er)y —HE (er) aan 2 @1ds @
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)

+T§T[[§aﬁ (Ho"(kr)} +ikaHo (k7)) f2 @ds@ (4-63)
'

RN POTEPN PN e
fai P= ZJ[le @ a1 {Ko(knr) } —Ko(kaT) an far @1ds @
B+ B>
+%[f2(7) (Q)“é'% {Kolkar) } ds (@ (4—64)
I's
65 P =—-| 16502 CcP0-cC.0-2 45 @1dS©
31 - 27[ 3¢ an ’ ’ an ¢3! (4—65)

Sv+ B2

INSOBRAFEREE vic, HRAB, EEN ., I, E%2N.#, B.Lk%

NEORBERICHEIL, &5, BREB.ZN=NsX Nofl, SvEZNEHD
panel BRICHET 3, BEZEATOEF v vy VMEE—TF LT3 &, R(4-61)~
R 4-65) i ind AR E L TRAEE 5,
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d
ff?)(Pz)=;Au%ff?)(P,-) (4-66)
NI a
ff?’(Ps)=;B§?)ﬂ—ff7’(P;) (4-67)
- N +Ng 5
F30 )= Z (A f 8 P =As2—= 13 (0}
Ny
+Z(Zi5+ikaAii) fz(?)(P:‘) (4—-68)
i=1

N|+N3
n = (n n n a n
fZ(I)(Pi)=,-Z] {Bi(i)fz(t)(Pj)—Bi(i)ﬂfz(l)(P:‘)}
Ny
+-z:"§f?fé?(m) (4-69)
3=1
NS+NC 5
65 (P)= D (G0 (P)=Ciim— 95} (4-70)

i=1
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A

S;
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i 1 kis; ¢ 1)
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T 1 —-0.42278)}As; (i=3j)
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AS; !
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2 2
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i ks o
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Ef?—%f aan Ko(knr)d5=*';—an|(knr
A

(4-173)

;»(2—)“, (i%7)
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=0 (i=j) (4-174)
THhv, Guxh,uﬁu3w&ﬂﬁfﬁéo
A, (4-66)~ RM7M%7ru/71§W#5&&@xauaéo
‘F‘)l(o)=Alf1(O) , —F—>1(n)=Bl(n)F](n) (4_75)
F2(0)=A2—Ffém ’ Fz(n)=B2(n)f2(n> (4-76)
b:=C,9= (4-77)
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I S S
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1
1
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Q. 2 v (D.n)}
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2 T {for Ve, | NitNatNg 0 T2 —{ d f(?'n)} Ni#Ns
{fzz'n)}sz an 2 B,
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—>_{¢gz}sv = _|lédn 3 sy
@ 3= (@5} NstNe , @ 3= 8 .z Ns+Nc (4-80)
atla, { ¢3l} _
an By
N, Nl
A =[A;1)N  (4-81) B =[BT ]\ (4-82)
N, N2 Ns Ni+No+N3
[ — —_ -1
{Aii}B].B, {Ai5+ikaAi;}B,.r2 {Au}sl.sz 11
0
A= {Zii}l‘z. B, (Ai+1 kaAs;}rz. ro {Zs:‘}rg, By [~
- - = 0 :
{Au}sz.al {A+1 kaAii}Bz. ro {Au}sz, B, 1
N] N3 N] N3
{Aij}Bl.Bl {Asi}sl,sz )Nl ., a, )NI
{Aij}l"z,Bl {Aij}l‘z,Bz )N2 = a, a,, )Nz (4—-83)
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Ny N2 N3 Ni+No#Ns
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0
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{Bisle, 5, 1 {Biils, 5, JLE b b )Nl

: {st}rz.sl {Bai}rz.sg )N2= b
{Bu}sz,sl {Bii}Bz.Bz )Ns bl(’;) b:;) )N3

Ns Nc
— - ¢ C
c=c-1)"c=[5 } s (4-85)
C 2 L C 22 )NC

(c) MatchingfRfro@A 1 WIRIFFRE B, B, L TORBERMAR (4-45)
BLUOU-55) 2T I, CNoERI PVTRRTHLERDLIILE S,

FO={FPts, , F"={F:ls (4—86)
—— r:) -_.‘__)n (:n1
FO={FT, . F={F s, (4-87)

{—¢;2}32={$3}32 (4—88) {?2}32={73}32 (4-89)
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R(4-86) B LU (4-8N EBAT 5 7cddic, 9B, EDF2
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FO BxuF P amuTETE, RU-T)BLTU83) LD, KOE 51T B,
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@
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R U-15) BL U (4-90) 2K (4-86) ITRA L7, RU-8DNZHVW B LRAZE
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A 1{?50)}81= a 11{}22(0) }Bl+ a ,2{._1;)2(0)}32

n —_— n - (4_91)
BAFh=b {F "k +b o AF s,
EREFEDTRRTRERDEL DI B,
P{?Q}B,*‘@{?z}%:a (4—-92)
Ik, BETERERSOEEN 2N;¥TEEETE L,
1 1
{F 21, {F s,
=, _|Fe) — |Fen
{Fols=|t2 1o NoxQietl) | LF 2ls,=| 2 772 NoX (Ne+1)
(Fee), (Fowl,,
« (4—-93)
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NiX (NetD)
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b
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@ (Ng)
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NaX (14N;) (4-104)
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@ Ng)
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SvED 3 BRINE, AEOEEELARICRU-ADIRRATE I EILL-T,
fIMEE S & CEERRERD B EBTE B,

(d) EIFfE~O®A : T EIFMER, EIFEFL1HTRRLKD
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an
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THERRRENEHEETE T, ERENEERERDZ &I B,
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B EDBTE D, W, BEHOEERS vy v D] |, ®F , O3 ZRAO&
HICE T
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g

= [ {2cos (kysin6:) e =1+ f{” (x,3}
) o Sotkelaen
(4-109)
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glCI [727 () Coszoksl'flze—lth)
+;fé")(, )Cosci;(kzn:h) ] (4—110)
®:(x,y,2)=Re [ gc' p3(x,y,2) e ] (4-111)

7., B, L TOMatchingRiz f @ ic$ 2 b00ABEHEICIRD, R (4-54)
DEIRORDY kAMBEZL SN B,

Fot FiO=53" (4—-112)

i fole,yy=2cos (kysin@;) e* =1 T% 3%,
RU-112)2FVWBE &, RU-92)RKRADLH LT B,

P{?z}sl‘*'@{_f—)z}sg:?o (4—-113)
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ThHb, £, RU-105)OEANBBEL 20T, XKX%2EB 5,
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2
RA-113) ERU-115)2F 0T, KAZE S,
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1
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