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TH% BN OMBEOKEFN, HEN BT, R ET2EEEH 2 HEAN T
DEXEE N30 LTHEARL, ZORKPEARERELE X, FEXEZBITND 50
BEEHIKELC LB IBbhE. Lok XEFERDP ST ORERD 2HE
RIERAEEEELS. L LEEOMETR, XEFBRALZORY, BAKHGRZ O~
WHERMTHY, Zni2MASHLPOBTEEEDBZIEBHBELRS. 0L QHERE
MBS N 3 (1] BEOTIH¥NWHBOoN THMBELZLIon2bDRHEES B, AL
LCHIBoBEMEE, BIEGEREHE, FHElck3 Ry v v+ VIEEBEL S 5. LIL
DI ELDFERBI T AEEN, HENERR, BROTIFO0EEIHAREO—~D &
BoTW3.

TR FERCIVEREIWIBREMITL, BEB LD}, 20FEXIR S
LIV HFBEROERBECLHTER TR, ANH, BLUBOR T HRARHE, MK
BB EEFBZZNENSE. L -> CTRESFBERNCST2HME LR, FEXORIC
B 2BE»r o FERODCEL 2 FZHPANE, BRRKE, HEGEBLIUCTEXOE
REBOI>BLRMOLDERDBIMBEL VWS ENTES. RN FBER I 2 HERE
BEL S Z0ERAMEIED AT EL. BIrBEHELEBEL Y X 7 2 EIEHEICHE
LTHEBCOHEDSSS. LAL, 2B L TCHRENSHARREEITOORED
BhTWws. COERD—>2&E LT, &< oWl Hadamard 2578 LU 2 BT “REY)
BEE tn2ctnbiFons 34 fosMiBEoRo—BiEB X UVRE®RBELTH
SHTVWABERBDLRVWAED, BOoNARERCHTIRESTERVWEEBEZIEHNT.
THBEEABBEEELDF— 92V ELTIBANEL, IORTAYEa—90DH
EAFERINER OBl EbFERO—2ELTHIFoN 5. L LIESE, EFK
BofeRO—BECKER CHT 2 EANHASES, SSENE FRERE, RRAE
FEREIFTSEINRERUAIFERORMBEVHR SN Eha v -2 ORI GME
FUltcts, SRMEOHMENBEHRCEFTE2 Ny 2759 Y FREFENTE . HiC
1985 DI O W R B IS 2 M ERBICRIDIFI LV HOBH Y, T OEBEEKBEISHE
Sh, F-BHMORXESRITEINI LI 1.

5



6 ¥R

THEHNRBHEEOKENMREEZLBRE, — R ZOBEOEMVEICID Lif5h 2@

B35 5. BHrCHEPELZ2EHBTR, MESANSPORTRIZCEVEETHS.
LA LERMEZZEZL2BGCREEOARBYIMBELE BBV, BHLFEDOA %
ERMTI2O0TRATDTHS. Plzdbifss, HEOCHRO-—BEHBRITEI LB VWIEEICR
HHNOBEELB - bDOBRPONT VR AHESED, FALERIRIESHBVEE&ICIRE
HOBPORESCENIIODBELNTOVEIAEMENS Z. LI > THREOKENH
REBIBIBPELBREOCHOARS T, BO—BHICET IHAPL, Boholg
BT ET 270 0REFMICHET 2AAPEELRS. TLBECOVTHHERDS
NTVEZSOMABRI FHBEORERERMSFERXOEL SEHEICRD 2B ETIR
G BOMHEERZE A1) A TRMSFERXZIEREE LTEHVR LB S &ic kvl
BORERDLZBBENRFEETS . COZEHhoHFBOEENLRECETIHMES
BERFBE LR ->TWVS.

UEDR%ESEFAT, KX TREMS HBRA othc Poisson X icEHL, 20V —
ZHHEE CORMBECEL TAENEEZR >MABE T v v v VBT 2 R
HBELEBEFM>VWTHL 2. Poisson FRRARENBLHBERLEEOEFRRET
Ry 2HFEXNELLTHON, 207 -~ 2 FRERYVEZECEHEERCHRORER &
BELDERDIMBETHS. LEV->-TINoOHBONFHEELTANS &0 B
AEL, T¥HNIcEBERMBEEE LA o0 5. Poisson 5BRo v — X #EEE L O ¥
Frvy vEABEICHT IERNATIEG boBIADO, s iCHEORO B
B4 2 BB KM 19384 1 Novikovick ot ohTcws [5 2GR oM
BroRGEER T RENRSEFVCETIMABE B BDbOT. ZOERBRER
star-shape model % X ¢ point-mass model L BEiFh 2 25D FF AV TH 3. DD
%t point-mass model iz 3 2 W E DO O —F 13 Stromeyer & Ballani = k vy 1984
FicHHE N (6] FHC0EFVR, FF Vv v+ VOIEREOSED > SIEE B RE
CLTREEESWTCVWARABHEOBREBETFVTHH 5 [T AR TR O
point-mass model iz %4 3 Poisson 5ROV — 2 FHEB L UOHEEF v v » VHHE
HicEHLCHEREBCE . |

UdFieAXRmXOBREANET LT
BIETREESFERXOHFMB >V, 20 TENREKRLIGARIc>VWTR~R 3.
ENEBXOTF—2TH5Y —AHBMBROVT_BRERMOIFER CEHL, 20
KOMAHERERT.

% 2% ik Poisson FEER0 Y — 2 ST 2 RROBHN, RENEZRCO>WT
BRD. BHRZERELTRBFCBO BRI 2EREZ, HENZERE L CRERRE
K3hhe 200 EREERT.
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# 32 i3 Poisson FERXOV — 2 M MEENEEF vy v VHEEEOBFKRIC VTR
~3%. %9 Poisson FEEROERBELHEREXE:H W, Poisson FREX OB L 5 X
EF v ey VROER DT O EBTARETH S L %E/RY. & 5ic Poisson 5K OV —
ZHEBEENMEF Y v o VEBEOSMEEE . AWK ETF v vy VEREICEY
LREROHEERT. TohT KHX TS point-mass model O JERIEH ZISHTH 5
REABHEZRL, dEEF vy v VERBEE OB#EII>DVW TR~ 5.

% 42713 Poisson FERO Y — A FMHACY LBERERELEA L A RERELZRE
+%. CoFH Poisson HEROBRABASERXRFACESCHETHY, B3I
©sk¢ Possion HIERO v — X HHBE LYK T ¥ v v VERBEOBRZ HHESE THRD
‘O EDTEDHETLHS. CCTRHBEREOT VT ) XA LZOREFMERRE
L BMiEERIcXD ZOEHEERT.

% 5% 2 point-mass model e ZEP AT v v v VHEREIC B 5 AL EHEERE
KOWTERL,22o0KMEREL2BET 2. BRI ERT VT MHET v v+
o Fourier EBlicE S HETH D, — o 3Bt Fourler ZH A H W HENKXEE, b
5 — K i3k Fourler ZM oM ELXH W EREORERETH S . £ WNHOBE T
T OREREETFMEEZRETS. SOLBEERCIVRRET 2R EBLUVREFMO
BHHEERT.

% 6 # T3 point-mass model it X4 2K EF v v+ VA IC B B HEHEERE
KOWTERL, K7 v v v o Fourler BEICE S BEMRELIRET 5. &K K
MR E BT L 2 3, Fourier ¥ % Bt Fourier Ziic Xk v im i L cBRiIcAE T
ZMELZZRUAHERELRET S IARMEERCIOVRET IBEB L UVHERE
OBEMEERT .

BREAMETHONIRBEOVWTREL, SBROHARBc>wWTENS.
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R RRENICHITDFERE

1.1 #®

[l

HESFIERABCHEBBALFRINIMBEIFELL-TW5 [1,8,9]. T#icHN 5
BREOMFENRRITOE R}, A2 EUSFEREAVTEHAL L ETEZOREPER
KEREAEZ, FEXEBRTNS 2 0V IIKENCECEBELFE NS FRICEIDBC
Bhha. chicl, FRHELRFBROBE» S HBROFRHPRAZERLEERD S
MEz 0w, IT¥cHh MBS PRESFER BT 28BS L Tiitasn .
BEDOIVYE2—s0FRILLY, RUSFEROBEOI Y E2—y v Iab—va VN
BARCBIRbhZEI -7 [10]. zhics bR, avEa—sEZHVWIEHIS
ERXONMEORTEORISEE LT > TE TV 3 [11,12].

AETR, BMAFTEROFMBEC>VT, EF¥2E5B3h, T0TFNRTRHLER
BicoWwTih~3. s ARV REaNAEBRSFEROFHMEOSBIC>WTAN,
zhFRE>VWTIENRBEREGAAERY (1] BRcRMIFEROY — X HHE
KOWTORKROHEICH>VWTRR, ZORBEAERT -

1.2 E#srEAOFEMHE

1.2.1 TZCHRNIZEHHSHFEXNOEME

TH%cHEbLN 2B OBRBREMIFTEREZAVCTHENCERLaN . TFEHS
FRACIVERINIBRBOMFARBET I, FEXEEITNS 2 CAKENICHE, £
OREBVWTB RIS . RESFERERCBR, FERAOBR b LD HFERK
Eh23 S REHOANE, sOCBARGBLIVNPRGERESBELENS . R

9



10 FI1E. RERaFER BT 2 5RHE

BAFRREBLLRBINSD DD OB THIMATARB L EEZ B EBTE,
COXIRHEBEIIEMBEELFIIN 3.

ECHDREOHBETE, RUMSTEXNORKCANE, BREGR E 0 —~BWHBRMT
5556855 COBBGRREMITERERCLRIRTETH Y, BR oK 2B
CRIIEBTERY. LEAB-T, RS TBEROB» S HFEROBEKCANE, BR
FUEREDHI>BLRMObOEMO PO TROIMELMLELLZ. SOk > BEELIE
PRI U Tt R & 13 3 [2,13,14]. D HREAOFHBEO T¥ic B 2 REW IS IHH
BlelLci, Xig CT, BHBFEE, RER, FHIABE 3T oh 2. RROFERON
BB, RO FRERXLRBRT 3 BHCANEH, KREBREOTTERMET B Ic Ly &
FXFDBEN2. UTTcroRENBSREE TS,

1.2.2 EHHSFEROSMBEOHE

AETRE n REZRCBI2RERUITERZEZL, RO EROFBEORE
MRERPEILODVWTRRD. 53HRBE 0 RTZER R"HOEE QONTERE LG
ER#sHER

J Pu
ZZ 2 Ot (s x]’mz’m’m")f)tkc’?xh@mzz Oy,

3=0 k=0 1< < <<l <n

= f(t, 21,29, -+, T,), t€[0,T], (z1,22, - ,2,) €Q (1.1)

cihRsnTwsboE s, FER (L)% ult,z1,22,-,2,) lc > WTEITH, & 3 W
REENICEC DB EZLOBAE, RO S>OBRABLECTH 5 [15].

(a) EHAEE Q

(b) &% Aty by (B T, T2y - ooy T)
(c) SEEWHE f(t 21,22, -, 2n)

(d) # D iti7e 4 B

(e) AR DI 7= 3 WM&

oD S>OERBEY 5z ohfc s sFER (L) 3REES, Z0BBAL 50
BTHRBIENTEE. flELTHEEFER

0
_(9% o k(xl’:E?""axn)Au = f(t’wl)m%"'axn): t e [OaT]’ (ml;x%"'amn) €Q (12)
xEZLB L,

(a) ZEIEFMIATRERBER A > G R 75 5 O



1.2. R FHEROHEA 11
(b) 4tk Q © C* ®h > EOMBIEI k(z1, 22,7, Zn)

(c) B¥R ¢t B L OZM (21,22, ,2n) KOVWTHR» 2 CHR < H 5 IERFKRHE
f(tyml)xZa"'amn)

(d) Dirichlet 35 % &2 ¢

U(tamlym%' ";xn) = g(t)xla'rZ; : "Jmn)) te [0) T]) (:131,:132, e 7m'n) el =00

(1.3)
27U g(t,z1, 20,0, 2,) WEER t BX U B (21,22, ,80) KOVWTHRESD
C*

(e) #IBALM
u(0, 21,22, -+, 2n) = A(z1, 22, -, T5), (z1,22," "+, Z,) € (1.4)

2 L h(«rlyx%"':mn) [ QARE (xlamQJ"':xn) KOWTHR»D ok &

BELoNfEE, tiko0nT CHR, (21,32, ,20) KD WT CPROMELE—2HD
Evmsh T3 [16]

RS FEROHMELE, chs dSooEHodTlo2Es0wRENUEOEREK
ELTVWAIEAR, N2 HETIHBAL VI EBTEL. ARBELEOERD S BR
ELTVWrEHER R SEROMBEoSBEB - (1] UTFicz ol
ITHFBITBARERT.

(1) BERE /i E =

ERESEE I () OBARLES, MY ESEMEE R} () MWK T ZTh R
OWEI, TN S EHET MELET. MYESERHE YL {=02En+ 1Kk5x
22 R e i3 248 0, T x Qe bW 2 WA BREEST &0 o, BREFHEO @
BEICABEEALLIENTE 2. BRE/MYEAMBEIERCMYPBL B 2880
KEPEFCHATERVER, L LATHSERRE RARR, A6HNRRCHD, 20
EHET S CENERINIBEICAELIMETHS. TEABGAAE LTk, DEE
ekl 2BE XS v v+ VRBHE, A=y 7BERAOEAEH cBIT 2BL X ¥
e, BXOBRTERTE, BEBCST 2NPEERESSF O, S X RHEHS
55 [17-19]. 2 2 HFEHBHRbVL b B I Rbh TV [20-22].



12 , FI1E R HERICBT 2P RHE

2)v—=(am)=rE

v—2 (EH)FHEE R, () oERRE (Y —2HEHs 2 VWREMEE 6T 2 ) Bk
MOBE TN AHET2MERET. v — 2 (AH) FMBEIVMGHICRFECEN, 5 5
WREBEIEABESAHL, ThOoEMEERET SR LCEET 2 2 EHBERS N
2BARAELIMETH S (23] I¥MRIGAMNE LR, BHRERCB Y 2 HBEEK
E,RBERCBAFRRESE, BERET, BEAOBRRABAES ST oh, s 5 &
FRBESH B [24-29]. BFEHRHRIC>VWTRE 1L3GHTARS.

(3) A3z (BR) &M=

MRl (BR)¥RHEE S, Q) OoRUDFERADTERINIHABOBES 5 Wiz OBR
BREOOBE I, ThiiEET sMELIET .ﬁﬁ&w%ﬁﬁﬁmﬁﬁu;oﬁﬁmm
BEXZET 2L O NHEBERAR O VELR O BACYENCARERLS S 21841,

BREAHMETACEVERINIBAECAELIMETHS. TEHRIGHA &L TIR,
&ﬁmﬁﬁ SAMBEREZEINIEHEEAME, s - vEoER, r3vyx0270
KRB EOBRBREE MEONFEROHEFERENS ST 5> h 5 [30-32]. MFHBHE
SEMERME, BAKTEL TS OWENS 3 [33-35].

(4) #aHig e

ME g EREE R, (D) oXEFBR AT NI EEBKRMOBEI, ThEHET 5
MEZiET. XEFERCET N2 HERIEHAER (1.2) ¢ IEBEE k(z1, 52, 2,)
G L, 20k C OMBRMEBEIMELTENS. COMBRNR LS 2MED
NEEELHETI2MEATHD, TONHHBBEORDPTOIROIERICHELS B ILbDH
TENHTH5. THEHARISARME LTR, X8 CT &, #if@liEc s EFsr e
SEWE, BHETHEEZAVAHERERROBESSFoh, BLOWERS 2. 1
BMEHNRPAEGLEL, ~RITOBEE BT Eic > W Tid Gelfand-Levitan 0o Bific L b 5%
LEBhPNTWS [3637]. 2 RISV THBLL OHEN S 5 [38-42)].

(5) XM AR MRS

XEFBRAFHMB LR, FHROIFBEAORELEZDOLOBRMTH 28, ThiH
ETAMEEIET. IKVERTR, EHHERNL Maxwell 0 BHAIBERZ 0 b0 DHEE
bIOHRMBO—2LEXZILBTES. MENAHEERLDEZF DL VHRDONE L
BV, HHOSHF B3 v A7 ARETCRYXFL22ERT2EMOFER KL,
FORBEMET AMEIRECROEDLDATYS 43]. T hEHLsFERC VT H L
KooK S 5 [4,44]



1.2. RS HEXOFRE 13

DlEd 5>onEoRdic, Cho2EEMAGLEALHMELGEZEAGH, ENEhC
HLEFETEFRREIBMASN TV S.

1.2.3 #¥MEEORBEYM

FHECBVWTRAROER» SRR EBRT 20, LELEMBEOREVELEZ WS
WEgESELSZ. CITCEIMBEoORBEYIMEE 13 Hadamard ic kv ER S B E OB Y]
Micdd 25874 5. Hadamard R ES @Y TH 2 S LEMEoRc L, () BED
womeE, (2 BB &, ) MEoROEFKENS 2 VWIREER D 3> O HESRE
FahzoliFEHL. ¥ Hadamard o FskcR@YIRBE & 12 (1),(2),8) o i
(b loBREsARWEELEYT B SCoFMBETEL s REYHER, 2) 550
ﬁ(®®%#ﬁﬁﬂénmm:af&5.::Tumemn@%—gﬁﬁﬁﬁﬁ§($
OEENRIEETHLBR VA &L LTRT.

Fredholm 0% —@RAH BRI, K Alt,s) B&LU g(t) 25 AL &

ot)= [ Al,s5)f(s)ds (15

2R f() 2 RkpsHEE LTFERESNS. JCTHEE fO) 8L T g() B0
ndXpE 0,7 v2 maEs kg zEm L0, T|oxcts s &L, Al s) Rl TH
2EUCHMELREAS. 2720 AlL,s) #0294 5. MK f(t) 2HER (1.5) o
L, B%K ha(t) %

T
halt) = | A(t,s)sin%;insds (16)

CEHTS. B ha(t) icowT, K AR, s) B st e WTHE TS B I E kD hy €
L?[0,T) ©&% v, & 5 ic Riemann-Lebesgue o F&E % fH T

h, — 0 as n — oo in L?[0,T) (1.7)
/5. 22T
T 1/2
b, = {/ |hn(t)|2dt} (1.8)
0
&L, .
a(t) =gt hn (2 1.9
gn(t) = g(t) + Vb (t) (1.9)
B &,
gn — g as n — oo in L?[0,T] (1.10)

Thh, T HER r
gult) = [ At ) fals)ds (1.11)



14 BI1E REHaAERCBI 2088

D fo(t) 13 1 )
. 2w
fn(t) = f(t)+ \/b_n_sm ?nt (1.12)
TcEBans. AR (L&, fu—fo LP0,Ticsir 3/, vaid
T T 1 2 |2
- 2dt = — [sin — — — .
/0 | fa(2) — f(2)[dt /0 b sin 7 nt| dt — oo as n — o0 (1.13)

ERDEBLTLES. $RLEMEOROSEEESFELNL L.

RECNSOLREYVIMEORRT 2 L2 HBEOBEYIME, 2 WREAML LS. MBEOD
BYLIE, Q) ORBEBREINATVIBEIBOEROHBRSE V>, (3) O &M 1SEE
i3 Wig &z Tikhonov regularization & L cHI o W 2RO EEBIAL B EB L LH VSR
% [45-52] BT}k, MOLERE2B 21D 0L BARBESLEN & VS BAD
LOMFSBIRb TV S [53,54].

1.3 m#srEov -z (am)eHE

ARXCTRAMETRLARULFEROSMBEMT25H0 S5, v — 2 (f5)#
B>V THL 3. 20LBARTRIFNAT CICBONE _BREMRIFERD >
L, HEAHRR, A ER, Poisson FEA 0 v — 2 i IC >\ T, fEX O BOEN, Bl
B 2R~ 5.

1.3.1 gEgmAEEIAOYV—AFEME

ENRTEBMICB I 2ERCHEEREE Q2Z41, 20BRR CPHOBH LM X
Zb2bDET 5. QeBiraEHFER
0%u " 9%y

w— .2 :f(t;xlam%"';xn); tE[O,T], (xl;mz,"‘,lﬁn)EQ (114) v
1=1 J

%72 5. HER (1.14) 3, EEWHE f(t,21,22, -, 7,) BERE ¢ 58X S22
(21,22, ,2n) D> WT CHETH 3 & &, Dirichlet 15 H & ¢

u(t, sy, 22, -, 2,) = g(t, 21,29, -, 2,), tE [0,T], (z1,22,-++,2,) €T =00 (1.15)
BX UYWL H

u(O:mI:x%"'amn) = hl('T:ly'TZy"'yxn)a (SE],CCQ,"‘,Q?n)EQ (116)
ou

E(O,xl,ﬂfg,"',in) = hz(iﬂl,l'z,"',l'n), (331,332,"',.1‘")69 (117)

Do &ETL 1,22 T, WFNIZDVWT S CHROBE u(t, 21,22, ,2,) ZES. #2721
g(t)xl)m%"';xn) % Cz%&y hl(xl):CZJ"':mn) iz 03 %&) h2(£1;x2""amn) it C2 %&@%



1.3. RS HFRERDO Y — 2 (BfH) HREE 15

Moh s [1555). EHHRR (1.14) 0 v — 2 B RBERERKRE (21,22, ,2.) 28
M@mwm~n%)K%?%%ﬁ#é%ﬁﬁéﬁﬁﬁéé.¢?%§Eéhfu5é@ﬁ,
BR Tk 58 ult,o1,82, 0, 2,) BLOZOBERF M 51,21, 22,,2a) £
WCHEST 2METH .

CoOMBIRT s BRI RHE L LT f(t, 21,50, 20) B

ft, 21,22, ,2,) = 0(t) - x(21, 22, -, 2,) (1.18)

oFcHEzZon,ct) YEATHEBACHT IMO—BRB LR ERICET 2K MN
BIRbhTWwd [56-59]. $-BENBHEE LT, “RTOHBE f(tz,y) B (1.18)
TERBEXH

h 0<t<T

o ={ == (1.19)
0 To<t<T

x(z,y) = 6(z — 21,y — y1) (1.20)

THEZ o3BT IHMESBCRbh T 3 [60]

1.3.2 #mEgFHrERNOY —XFEBE

EnRTEMC BT AR CHAERREE Q2 21, 208BR CPRokvoh
2bo50E3 3. fHE QicbBF s RER

5{ B Z (‘3%-2 = f(t7x1:x2y" ')mn)) te [O’T]a (xlym%"'?xn) € (1'21)

%%Z,- 5. ﬁ*fnﬁit (121) i1, 3FI§J7K1E f(t)mly'r?;” )mn) b)B%FEﬁ t B X UZ‘EFB%
(21,22, ,Zp) LD WT HRH> CHTH % & &, Dirichlet ER L&

u(t, 21,22, 2,) = g(t, 1,32, -+, an), tE€[0,T], (z1,22,--,2,) €T (1.22)
BXUOOHEH
U(Oamlﬁx%'”’l‘n):h(ml)m%"'axn)7 (.’121,332,-'-,32”) € (123)

DbETticonwT CU#, (21,20, , %) i2WVWT CPH/OME ult, 21,22, ,2n) ZH
oL f 2L gt 21,80, 20) 1t CHE D, (21,20, 0+, 20) B CHRO VT N b H RSB
<& % [16].

FERR (12) oy — 23 BB EERE 21,22, 2.) 28 u(t, 21,22, ,2a) I
M 2R o FTARETHS. IobFHIhTVWEIbDREHABKX LERIT,
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%%F‘Cjﬁ‘j%ﬁgu(ty'rl;mz)” y T )3’0&0%@&5%}?7\7[‘]1}'&5} (t Ty, T2,y ;L‘n) %}ﬁ
WTHTET ARETES. BRSO ELT f(t, 21,22, , 2, )fﬁ

f@, z1,22,- -, 2,) = 0(t) - x(z1, 22, Tp) (1.24)

ORTEA N, ot) BEAMTH S BECHT RO BB B L OLERICET 2HES
BIlbhTws [61-68]. - BEHMEMEELLT, ZRTOBEI f(t,z,y) 5

flt,z,y) = 25 — 25,y — ;) (1.25)
THIonBEeELHdT3HEBBIRbONTVS [69—71].

1.3.3 Poisson 5] X0 — ¥ 8

EnRAZERCBU 2 ERCHEERHAE Q%222, 208R 1 CPHRoBH LM &
252D &3 5. ik QickBit 3 Poisson 512K

Y3

J=1

U

5z flz1, 22, 2,), (21,29, ,2,) €Q (1.26)

2% % 3. HRR (1.26) i, ERIKE f(z1,22, - ,2.) » C¥ <& 2184, Dirichlet 3R
E0d
u(Tq,Tay -, 2,) = g(21, 22, +, Tn), (21,22, +,2,) €T (1.27)

DbeT COROR u(zr, 2,0, 2,) B H o [T274] 722U 921,20, ,20) 18 COR O
M TH 5.

HER (1.26) 0 v — 2 SRBERIERRIE f(21,22,,20) 28 u(z1, 22, ,2,) BT
WP OHET 2RIETH 3. %k&ﬁén*m\éé@lij:ﬁad):o&lﬁ]ﬁﬁlc,i%??Fll
BB u(z, a0 )%&0&ﬁﬁﬁﬁﬁ @h%,~wﬁ%mmf%ﬁ¢5ﬁ%
TH5. COMBINTIHFNHAREL T, ﬁ@@—*fﬁ;’&{*aﬁj‘é f(z1,22,- - ,2,) D E
FUBTIRA L, BOLERICHT BHEB VL > BIBbR TS [546,53,75-78].
HENHRCOVWTOWL 22 HWENS LS, TAOHFMIIE 2ETANS.

UE, “BEREGMSFEROY — 2@ BT VTR, Bo—BHEBRIESH
57 0OFEIRE [ OHIRY, BFHAHER, LHHER ik L ¢ Poisson 5EX Tz
WIEBHONTWVWS. $BOSNEBOLEN S Poisson FEERN L cEShTWV3
BRI, FHHFER, THFERN R LTEER boTRAZV. T huFhoFRERAR
e sy —2FMBROVWTHERNZEREMENCISALLARDEL, Thrso
HAFHELRLX>TWAS.
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it

1.4

&
i

AECREBSFEROFHBECO VT, TOEREREROPR I >VWThR~K. &F
EMSHFERXORBENRAEERL, 2hdhicn L TENZISAR & BFENEHEZE
ALt SSEARXOEECHRUAFERO Y — 2 (BH) MBI >0 T, ZFER
BRESFERCHLZ0HNAEL, RROFREREAA L1

EMAFERO Y —2WMER, BRo— By 2ERATHAREENEAL TV S
P, BEBICET AWMEIDI V. FAKEATHES W 2B IRbOL TSN, H
BB EREEZIGALAARDREL, Chb50MRBELThINHETHSL. KwXT
i3 Poisson 588XV — X FHE, BLUOoMBH LAENREHER >WHE 7 v
vy VEBEEKEBITNRIIE, OERL, TOREEBREFMOVTHL S
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Poisson 5 XDV — X ¥ i &

2.1 #

)

METRRALICRERELSTERNOFMER, BEOEZ 0 T¥NBMBIEN I EER
BE LR -TEBD,ZL{OMELBIRbITWVWE. RS HERDX L T Polsson 5
BARENS 8, ERARERERBREOFSOEFHAREZL LT 2 FEXE LTHIS
T 3. Poisson 512X i3 Laplace 5EERici 4 2kERRAERTH Y, FERKRETH
2 —RJARBERKE L LB EHYSHI2EERGDOTH S. 7V — R IF AL
N CEHBENS 7w, Poisson FEKX OV —2fBERBAE LS ECITHNEEEEZHN
ShICT 2ERE S > TW3. AT T Poisson 5RA0 v — 2 FMBABELT, HESE
TEBONLEREBNT 2. TTHEOERLERL BMEEZEX 2B TEAORIC
BLTULERERICDVWTA SR COBBCHT IRROERNERZ/RT S, M
%®%@—Eﬁ@~kkm&ﬂbmmgt%ﬁ%k&@m#-it%@%%tbfﬁ@—
BHERIET Y —ZHAOEFNVICHET IHABEEL L -7, TOERERZRNT
5. BBRICHBCHT IRROMEMNZRL LT, BRBITAVABELERERE:
HWwihBEic>WwTR~3.

2.2 Pmsson FRERXOY — X HHE

AECREINRTE R 22, c 20T R" Lo& (331,372,"',3?n) 2T, M8
B Q% R b3 2R CHERSHABEL, 2o0BR T CCRcH2bDET 2. ¥
7= fl®) 2 QucsiF s K E L, filk Qicsit %5 Poisson A

— Au(z) = (86—22 + 8122— + -+ ;;) u(z) = f(=x), z €0 (2.1)

19
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2%x 5. HER (211 f(e) s C @ oMK TH 28, Dirichlet 3R &4

u(z)=g(z), ze€l (2.2)
% %2 Neumann 35 5% &%
%ﬁm:h@% zeT (2.3)
i<
- [ h(@)dr(e) = j;f(w)dﬂ(w) (2.4)
Au@ﬂﬂ@ = ¢ (2.5)

ERMUAEREO S &ET, HE Qicsnt CCHRoM u(r) 2hri—oo I EBHSH
Twg [12-74 coT oo BHR T B s AR S ERABIHD EHRT . $1: 9(2) B X
U h(z) iz CPROMMT, cREKTHS.

EH “Poisson HFERAEM” ik, v—2H f(z) #@Bme L, sER 21) kv
Dirichlet 3% R & # & 2 i3 Neumann BREGZH A 7K u(e) 2Rkv 2 & %254,
Zh#% Poisson FEROIEMBE LIS, chicdly — 2 #EER, v —2H f(z) 2%
HMEL, ChEBRAKESLOR u(e) KBy @b o MEREAVCHET 2 2 &
Y. TR u(e) cBT AAMEREEA 28BS, I¥cBEWIHETRINRMON
WEREB 2 DORFEREBEL CLRRETH Y, TLMBMOBIBIc>B M 2BE
BEIoNG. TOROUARYORE, $ROLFABOBRIcCBII 2BHOos L THESE
ELBC &z’)i‘§§<‘:%5- UTFTTRBICBET2EHELT, BRECB T2 u(z) BX
CZ DERE B 5;(:8) BHEZONIb LicBIF % Poisson FIEERO Y — 2 FHE%:
ZZ, CoME%E B “Poisson FIRERNO Y — 2 FHE” s AFHORBICKRBXTE
# ¢4 % Poisson R0 v — 2 FRELAHFENICERLL, 2 0JEfE Lo E 2R 2.1
IZRY.

[R5 %5 (Poisson 58 — 2RI HE)
S QTR BEIALEE f(2), uz), sLUBR T LeEEancBHE o), ¥(x)
NROBMBRRERLTHDETS.

—Au(z) = f(z), =ze€Q (2.6)
au(a:) = o(e), zel (2.7)
5%@): d(z), weTl (2.8)

2T (@), Y(w) EEzEE, flX) 2REE L.
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r r

—Au(x)=f(x)
J(x) B4
u(x) LFeEn

—Au(x)=f(x)
f(x) K5
u(x) s AE

u(x), 2L (x): T ETOTHp2EE u(x), 2L () : T LTS B
= u(x) EHE = fix) #HE
(a) Poisson FFEADIRRIE (b) Poisson HE2ND Y — R [iE

2.1 Poisson FRREAOIEMEE v — XA
2.3 PoissonFERXOY — A FHNBECEI 3 RFXOBERNVEER

% ¢ Poisson FEAOY — X FHBECHET 3 RROBRUMRICDVWTARE~NS . HFEH
KRMEEOROGES L U—BREHMTAMESS TS0 20, COFEMBIEL TRE
ELTRO—BHICHEIr2MESBIRbNTEL. AHiTR, BEEFTFESNATVS
Bo—FHcEIIEREREZENTS.

2.3.1 Poisson 58Xy —XFMBEORO—EHICET 5 RA

Poisson 5EX DY — 2 FMEI BT, R v B+ 28 E LT ule) BEE Q24
KbwTtHE 1o TWAEE, BER

2 2 2
EHBEST R LICRETS. -EORO—ERLHELHTHS. L LEEHITRN
kS, TEHEMECBVWTHE u(e) 2HREENLSECBLTRIET 2 & IR
T&D,%%Kﬁﬁéwﬁ@@bﬁﬁané%éﬁgh.Lk%;?@2luﬁbkga
agﬁgﬁﬁ@ﬁﬁmzwéﬁu@)ﬁi@%@&ﬁﬁm%ﬁggwﬂwﬁﬂ@,M@b>
5 f(z) 2k 3 C ENBEBELRS. Lo LIOBAE, 5xohi o@), v() 2dd 3
v— 210 f(®) 0—FBHER—BIBEIETERY. O EEMITLDRT.
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<@ 2.1>
2wt Q= {(z,y)|lz* +y?* <1} ic 13 3 Poisson HERXDOY — 2 FMEEEL 3.
V—RIFEL LT /
1, Vz?2+9y?2<1/2
.mawz{ (2.10)
0, Vz2+y?>1/2
B U
4, 1?4+ y?<1/4
fo(z,y) :{ (2.11)
0, Vz2+y2>1/4
© 22%% %, Poisson 52
0? 0? )
- <%5 + @5) ui(z,y) = filz,y), (z,9)€Q, i=1.2 ‘ (2.12)
@ Dirichlet 3% & & %
u,(z,y) =0, (z,y)el, 1=1,2 (2.13)
Db ETOR u(z,y) %% 5. 8 wi(z,y), ua(z,y) B2 ZH
' —;—ln2+ —1%(1 — 42+ 4), VEP+yi<1/2
ui(z,y) = < (2.14)
—é—ln(:c2+y2), Va2 +y? > 1/2
' —;—ln4+ %(1 —16(z® 4+ ¢%)), VeZ+yZ<1/4
u(z,y) = (2.15)
1
~<In(e” +9?), VI > 1/4
THRIN, BRICBIZEEHRIMD I
8“1 . 8U2 . 1
o DY) =5 (2y)=—¢ (z,y) €T (2.16)

o
&U6.Lkﬁof,wﬁw;éﬁ%@ﬁ%%i?—ﬁ#%ﬂ%%b%ffﬂ%@%fﬂ%w
THo,v—2HE flz,y) B filz,y), Llz,y) WFhTH2H»E2RET S ERAARET

b5.

23.2 FHMBEOBO—BEMICHMTIHTE

Bl 21 ic;R LA &k 5, Poisson ROV — 2B ICBVWTHO - 12—
LRV, ColEhoMBEiedT sRo—BESRiEshsikn, v —-2IF f(z) B8
TEAEBOKCMT IMASKRELCBIRbIE. BHTHRICFRILETDEAERD -
LLBEERLDTHS.
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[z 2.1] (Novikov, 1938)[5]
B fi(e) BX U fole) 2 QNOFRBAREHET 5. <0 & & Poisson HER

— Au(z) = fi(z), zeN i=12 (2.17)
o Dirichlet ¥ RER % & % i3 Neumann R EHE O wi(z), i=1,21cxtL

ouq Ouy
2t (2 8n() zer (219)

BRIG 2 OREFHEEE, QHOEROBMME, $5b5
Av(z) =0, ze (2.20)
%% 7o MR () it L
/ fi(@)o(z)d0(z / fol@)o(x)d0 () (2.21)
PRULG B ETHS.

FE 213y — 21 f(2) 5 2BHKEOTTHELE, TORCBVWTHBBEOK DO —
EHBRITE-DOLETHZREERLTVS. LEL, BOoO—BUEPKRILT S LINR
BOBANBERCO>VTRABRTVWAL. 0 &b 5 TR 21%Hd Y — 2R f(o)
A2ETEENRBRESVICET IHESBIRDbDLL. UTOEEBRZOELBERTH 5.
REUTOEEIBWT, v— 21 f(x) 3% 224 /R L Poisson FREEXDOEDOEFHE
SKEEEBLEIBVSE, Rolke CCROMELODILERT LN TES.

[&®@ 2.2] (Novikov, 1938)[5]
v— 21 fi(®), i=12 BROZHEERBELLTVWEbDET B

1. v—=21g fi(e) 2 D; 2 QNOMHEEE LT,
f,((l:) =p XD.'("’)) el 1=12 (2‘22)

THREANE. 22T ik 0 cmwENKT, xo(®) RHEEK D oE&EK, 8L b

1, =€ D

0 2¢D (2.23)

xp(x) = {

TH5-
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2. #lk D, 01ER OD; 13 O Hos 24 P rtp e Li-wERE (r,0),
(0 = (91,92,”',9”_1)) 2HWT 0 WBid 2 — (RS ¥ 7‘,‘(0) i&D

oD, ={(r,8)|r=r;(0)}, 1=1,2 (2.24)

TRINB.

Z @ & & Poisson 5= (2.17) o Dirichlet 5 R & & 5 112 Neumann 5 FH ERE 0
2 ui(x) icowT R (2.18),(2.19) BRI T B ik, Di=Dy Th 5.

[ 2.3] (Prelepko, 1966)[79]
v— 23 fi(z), i= 1,2 BROEHEFLTVI DT 3.

1. v—x21 file) iz D; # QHNOHEEE LT,

fiz) = p(z) xp(x), wEQ, i=1,2 (2.25)
THREN 5.
2. FH 22 0% M4 2%,
3. B o(®) REM 2THVEBREE L
p(r,8) > 0 (2.26)
fa—(r"p(r, ) > 0 (2.27)

or

sl

Z o & & Poisson 512 (2.17) o Dirichlet 3 R{EE & 2 i3 Neumann EREHE O
8 u(x) 1o nT, & (2.18),(219) BRI E 2 o, Di= Dy Tk 3.

[ 2.4] (Prelepko, 1967)[80]
v—2H fi(z), i=1,2 3 ROZEHEHLLTVE b DET 3.

L 8 23 ot 12k d.
2. EE 220K M 21051

3. BA% o(®) RBAK A wEAVT

p(@) = A@)u(=) (2.28)
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TEahz. L, p(@)#F0chHo, B A pidLHE 2 TR e B AR I X L

a\
= =0 2.29
or (2:29)
BLU
p(r,8) > 0 (2.30)
-%umuﬁ» > 0 (2.31)
R o

Z @ & & Poisson 52 R (2.17) @ Dirichlet 8 R E H 3 i3 Neumann i FEMHO
7 u(z) icowTR (218),(2.19) BRI T BB 5, Di=Dy Th 3.

[ 2.5] (Strakhov and Brodsky, 1986)(75]

Bl Q% 2RTCOBRTHAEZ P> BDHOLRBEREFSHEE L, v — 2 fi(z,y),
1=1,233RoELEEZFBHLLTVWEDET B,

1. v—23F fi(z,y) i3 D; 2 QNoMHEEE LT,

filz,y) = p- xp:(2,9) (2.32)

TEINSE. 7L pi O VWEMTHS.
2. 881 D;, i=1,213wFhsBaFT, DiIND8x0 O\{D1UD:} BuFh sl
HThD.

o ® & % Poisson H#E 3 (2.17) © Dirichlet I8 RERIZE H % iz Neumann I FREE O
R oui(z,y) iko VTR (2.18),(2.19) pkr 4 2o, Di =Dy Th 3.

[ 2.6] (Brodsky, 1986)[81]
il Q% SIRCOER THER PO BB LM REREE>EEE L, v -2 fi(z,y,2),

=123 ROKEERBLLTVWE b DET S.
1. v — = fi(z,y,2), i=1,21 D;, i=1,2% QoKL LT,

f,’(.’E,y,Z) =p- XDi(I7y’ Z), 1= 172 (233)

TEENS. L pROTRVEKTHS.

2. 458 D; (i =1,2) BuwFhbBHEEkT, DiNDy 8L N\{D1UD:} suvghd
BiETH 5.
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Z @ & & Poisson F#E R, (2.17) @ Dirichlet 35 R &R & 2 i3 Neumann B FREEE O
R oui(z,y,2) e LR (2.18),(2.19) sk 7 4 2k 5, Di=Dy ¢h 5.

[ 2.7] (Stromeyer and Ballani, 1984)[6]

B Q2 2RTOBERTHERZ P H>RDHSLRBERERSHEE L, v — 25 fi(z,y),
1=120 000588 {(215,0,), 7 = 1,2, M} 820 {(225,925), § = 1,2, No}
ERWT, xhEn

N1

flz,y) = D q;8(e — 215,y — y1y) (2.34)
j=1
N2

fz,y) = Y q2;6(z — 225,y — va2y) (2.35)
1=1

TERINTVWBLDETS. 7L ¢; #F0Th v, 0(z,y) 17 2tkc o Dirac o delta BI%K
*%4. & & Poisson 5f2% (2.17) o Dirichlet 3 R{E % % 2 Wit Neumann 3E R
R vz, y) o LK (2.18),(2.19) BRI 57 548, {(21,,915)} = {(225,925)}
ThHB. El K (215 U1,) KHIET B {(25,925)} WORES 51D T (225,425) & B
&, q1y; = Q25 BEADILD.

[ 2.8] (Stromeyer and Ballani, 1984)[6]

Bl QESRTOAR CHERK P ORD LD BEREFSHEBE L, v — 2T fi(s,y,2),
1=1L23QNOoAES {(215,¥15,215), J = 1,2, -+, NMib{(225, ¥2,5, 225), T = 1,2, -,
Nl EEwT, 2heh

Ny

fl(r) Y, Z) = Z ql,j(s(‘r — L1 Y~ Y52 zl,j) (236)
3=1
N,

fa(z,y, Z) = Z 92,3‘5(95 — 25 Y Y25, % — Zz,j) (2-37)
J=1

TEINTVWEI D ETE. 7270 ¢; #F0THv, 6(:) it 3o Dirac @ delta B
¥AEXST. o0& s Poisson 58K (2.17) o Dirichlet R EM%E & % iz Neumann
BREMBEOMR wiz,y, 2) ot LR (2.18),(2.19) Bkirs 3 % 51, {(z1,,915,21,)} =
{(225, Y25, 225)} TH 2. F12 & (215,015, 215) BT 3 {(22, 905, 20,)} WO ZE &
51 ®T (Za, Y2, 72) EBL &, q15 = q2; BEKD L.

DEOFEBEOBIRP»TOIVL ODOERNSZY, 2 TIRERT 2 [82-84]. Dl FogEHE
OHL, FB22h5FH 2413+ RTY — IR

f(®) =p(®)xp(x), =€ (2.38)
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TEIN, SSEB DoBRID B QNos2H PArdde LicmERE (r,0) 2H
WT, 0 cBd 2 — Mm% r(@) icxn

oD = {(r,0)|r =r(0)} (2.39)

TEENTVS. OV —2HFOEFVRER D oEBERICZ > TW5 I &5 star-
shape model &0 3. 74, TFH2.TBLU 280V —2FOEFVIZ, HEidb 5V
RABHSHEBENICEEL TWAREREYT b0 &% X o h, point-mass model & IF X
3. 81 2.2 1 2kt DA 0 star-shape model & point-mass model % ;R4 .

LR FERIFHMEORO B2 RIET 2 BHENZEFVERLTVWS. L2L
HEHICREBREEAAHVWTBD, ChooEFAVEfAVEBALHAT AR EIC>VWTRAEN
TORW. CDEroZ0BENRBELITIMABEELL > TS,

(a) star-shape model (b) point—mass model

2.2 Star-shape model & point-mass model

2.4 Poisson s8R0y — 2 FHBLCHTIRROBEBEHER

Poisson X0 v — 2 #E BT 2 BENHR R, BENLEO —FH T 52 H0%
EHBELTHELBV. CORRNRS OFMBIcB WAL 2MEO REY)#H L, Poisson
FRRXoY —2#lBEc BNt v EELONSE. CORBEUNHREIETEARSE. K
HITRBIBEEINE 200 ERELXRBNT 5.

24.1 BRESERAOIHERE
fHE Q 1t B1F 5 Poisson HER

- Au(z) = f(z), z€Q (2.40)
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& Laplace 25
—Av(z)=0, zeQ (2.41)

2%2%. RNQ24A) st A»HCHEERALZTH 2 2 &h» 5, Laplace 5EER 1z =
NEFOMEFERCRE-TVE. ZCTHER (241) 28248, +72b 5 BAHEK
v(e) 22, R (240) o Hich i, S QB WTHEST 3 &

_ /ﬂ o(z)Au(z)dQ(e) = /ﬂ o(z) f(2)dQ(z) (2.42)
E7%. ¥ 5ickEBicxt L Gauss-Green 0 FFH 2 W 3 &
ou ov
—/Fv(m)gﬁ(w)df(az)+/F%(:c)u(a:)df(a:)=/nv(:v)f(a:)d9(:c) (2.43)
ou

285, LEBS-TEREcsE 3 u(z)BXU %—(m) DE» Sy —21F f(z) ic@Y
2 EWMELT
/gv(m)f(w)dﬂ(w) (2.44)

2BBIEBTEL. AFESR f(@) 20w odponrst—srHwTcEL,v(e) LT
YA OB EN-> TR (24) 0 EDE2HET B LicLD, 5 4 — 5 BT
PHBABBONEIEERLA. S5EBONAHERER S Ltk D BHBEEEL
HEERELTVS (29 Cobl, FH 21 L2 4 BHARBEZEBAVTVS
RTEHENSI2HETHS. HSREMEME L TH—o point mass BSEEHEEBANICH 3
BEEEL, FEOENEERL .

% 7o, 2¢R5t Poisson FERXO Y — 2 HEIc>W\WT, Vv — XIS EKME O point mass
» 5 7% % point-mass model T & 2SI L, AN E L CBEEXREEHA VT

cu(r,8) = r"cosnd, n=12--- (2.45)
sn(r,8) = r"sinnf, n=12--- (2.46)

TRINZEREAVEREREZ LA S BEEL TV 3 [85]

242 BREZFZEROEERE

Poisson 5 R » 53 M A28, RETERRIBREZELH WS EOMMBEMIE L
BEL T, HFRRO Y -2 S HBEOBREREL VA RERECHET 2ERE2EN
T 5.

B Q% R" cB 2R CHEZERHEEHE L, 2oBR TR CP°Rchbr b0 d
2. QB ER

du

= (t,2) = Au(t,2) = f(t,2), 0<t<T, z2€Q (2.47)
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Oy —2¥EEELS. X QAT oA i EROEEXRE

[= = “’IP} (2.48)

*t __t n ]'
Wt et @) = T P T = 1)

Ehid,ticount [0t]c, 2 iconwT QTEST B E

t
/ / ur(t, 2t ) (@(t',w')—zsu(t', w')> dt'dQ (')
o Jo ot
t
_ * TN N '
_/ﬂ/o ozt @) f(H @) dt A (), (2.49)
EIEB. L

n 1/2
|z — 2’| = {Z(mj — x;)2} (2.50)

Tk 5. 25ich (249 oD L, Hig Qic kit 3 Gauss-Green 0 FHEH W5 &,
AR (247) o u(t,z) BL

c(xe)u(t, x) // *(t,x;t' &' Z( ' &')dt'dT (x')
+ /F /0 W(t,m;t’, 2')u(t!, 2')di'dT(2') + [ /Q (¢, 2t Yult, &)z

t'=t

t'=0
= | /tu*(t,:c;t’,z’)f(t’,az')dt’dQ(:c') (2.51)
QJo
2BRBEEEE. LEL
1, e
c(x) = (2.52)
1 ozer
5 T €
tH 5. R (25 2 HMARRNOBI KRB LS.
Koy — 23 f(, @) SEMEK Z:t ) omBREELLT
ft,z) = Zaka (t, x) (2.53)

TEINTVWIEAEAREALS. BRIcBS ult,z) BT g—Z(t,w) DEEHA S I EIT
Lo 251) 0D EFET N TE, &5k (2.53) 2R (251) cRATHE, /¢
SA—% ap KT AHREBADPEEZILEETESL. COFBRE aGric 20T I LR
T HMEEAR HEE AT S RBEL L [69-T1]. o R¥MEME LT, 2R CILHMAE

ROV —2PBEIcBVWTY — XIFER

f(t,x) =ab(x —§) (2.54)



30 3 2%, POISSON FEER0v — = ¥REEE
TRINIBPEEZL BR oA 2, 1=1,2,- - MiBu<T
g(t,z;) = //' “(t, 1, @' %ﬁayumuy)
-1A\A E;IPTEE(Lay;ﬂ,mﬂu(ﬂ,wﬁdﬂdf(mﬁ
= [ttt )| ::
+// (4,1, &) (1, @) dt'dQ (), (2.55)

BREHREFEICLIDFELL. &5 gt 2;) EBREcBI 2 ult,z)) oz
c(z;)ult, ;) — g(t, x;) 2
g{ ( J)U( w)) (2.56)

REDFMEL, JO) 2B/IMLT 3¢5 2 — 2 a b LU E%2FBBEBILIC XD RD 18
RERLL. BBRPSRBOFEEZHHBHERACH LT BAL, ToFMMEERLT
W 3 [60].

2.5 #

i

AE Tk Poisson 5ROV —2FBBEIc - WTZORo B icB+ 2 MBNER
EWKODOKERFEIL>VWTRRT . L LEO—BH BT 2EHRANER 2 HEN I
A LZZARDRY. FABERBEICSVWTS, FEOERANBENR T DWW TIIER S
NTVWEY, FEORERLIEYE, BIUBEEFMEVIARRLOVWTRIBLALEHERS
NTVRL. CHRFHEOKRENHREEICVWAZIETHD. Lich-> T, BR1IF
REBMEMPROBEL LT, RFNBHO—-BRHICHETIZEREE2ZELATVITYX
LAy BIUZTOHENSNEES L UCBEFMCHTIMEBBELRL->TVS.
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Poisson 53 DYV — X HF R E & T H#H AR

F e )R E

3.1 #&

i

V-Z2EEEHEORBOSFEROBRE, —Ficy - 2HCHET 2BHEBE S, AERFENIR
M 23— BEr oI s. RHAIFERO Y — 2 FHBELE L3856, EHT 5
V— AT 2 EHER LR L0 BB BRETHE. LB THROBD» 5 —AR
BAEBREL, BHBOBEMOHTIENTENLE Y — 2P BEEERT 2 LTHAEANX
W. Poisson FEACBVTRBEBE LT 2RTOBAREAKEF v v+ v, IRTUE
oF&icid Newton X5 v v e v %, —BBELTRBUIEKEEZL L ENTES. K
EOREIE T, Poisson FERAOBAHEAXBE LAV I Licky, Both o5 —#E
THZ2FAMABELBREL, i (Newton) #57 v v v VARV T CEMBAETH B C
L% . &5z Poisson FERDOY — 2 HEESER LB 5333 (Newton) £ 7 »
e VEAEKT S Y -ZEEROLIBBELEMTH S EERTEEEZEXAS. TBXNK
(Newton) # 5 ¥ v v Vip 5 T NELERT 5 ¥ — REER® 5 MBI (Newton) * 7
Yy e VERBEEMEEN .

AEOEREL TR 2R EOBECEEL, HERF vy v+ VFRHBICHT 2EROHME
BRIc>WTR~NZ. FFAKEF v v+ VRS Poisson FERX oD v — 2 FRED
ZSMEERH T, B EF Yy v VEBRBEORO —BHEEZRIET 20 >hDY - EF
VERYT. EREHHICLICHESATOSE Y —XEF A0 5 5 star-shape model % f
WEBBICETFIMBOLRBYIRHIC S VWTRERE. S5 —DDEEREFLVTH S
point-mass model it > W TIEMEN ZIEH TH 2 RABRERC SO, ZOXHBEF v v+

31



32 . % 3%. POISSON 50Dy — ZAHE LB EF v v +» VIF R RE

NEBEEOMEIR Y WTARRB.

3.2 Poisson sB8XoEsFRERICLZER

ABOHELEBICE n KOZM R 2Z4, ¢ 2HWT R Lo& (21,22, ,20)
2%7. ERTCROBDODIOEREEHSHE QC R" o8 % Laplace gE T
AL, @K% T

— Au(z;2') = §(z — ) (3.1)

gt () 222, cosonBEB v ()R e=2 2 BERAELTH
be#Fx kbt COHoMBTH 2. 51 f(x) 8 C° &% o support 35
KETh8E, B

o(z) = /Q fla'yur (z; 2')d (') (3.2)

B HRER
— Av(z) = f(x) (3.3)

T o EBMoh TV . MY u(x;2’) 1t Laplace FEXROBEAREFiIThz. &
A u(z;2) RREGHRT O LT

1
——nje—-2'|, n=2
2m
u*(z;a') = (3.4)
r
47r(:1)1 |z — '™ n>3

TEBEI 308 LAV NE. 2o () ik gamma i TH v,

N 1/2
ool = {3, —a:;-f} 6.5)

)=1

v = (n—2)/2 (3.6)

Th 5.
KicEl—ofEE Q Bt 3 Poisson 2

— Au(z) = f(=), z e (3.7)

2%%5. FBRAX 37 o ic Laplace 5RRAOEXRR v (z;2) 2hid, ¢ conwT
QcHsT s

_ /ﬂ (') Au(z')dQ (') = / o (@ 2) f(2)dQ(z) (3.8)

Q
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L7 %. £33 Gauss-Green 0FBE LD, e B8 QOHAED L &
/ oz ) Au(z) dU(x)
Q
Ju

= —u(@) + [ u(z;2') 5~ (a)dr(2') - Ou(@; @)

-  oney eI (39)

TH QoBRLEOATHIEE
/ﬂ u*(a; &) Au(e')dQ(z)

1 LY /au ] ! ' ! !
- -—Eu(a})—{—/ru (25 2') 5 —(')dI () - u(z')d0(z')  (3.10)

ron(z)
CEFT 3 CEnTES. & (3.9),310) sl o(z) %
1, €
c(w) = (3.11)

LSEHT 3 &, Poisson 51X (3.7) o u(z) wls 3 HEER

ou*(x; =')
r on(x)

u(a:')dI‘(:v')—Au*(z;m’)—?—Z(m’)dI‘(m')

_ L o (@ ) () dU ) (3.12)

o(e)u(z) +

218 5%. 51K (3.12) % Poisson FRRXNOBAFERLR, b2 VBB RBR LV
5.8 e PRERA T LoRoBac3RABASFERERSR, 55 WREFRESXRA L
[72,73].

(&1

3.3 BREAXRBICLZBANEBORE

BETF LEBRAXGEBIUOMPMEGHEBREL2ZRLAREMSIERARE L, FRREZR

>y HEN
Lu=f (3.13)

2% %2 %. 51X B13) o viz—#ic, BIRAFER
Lug =0 (3.14)
O up LIERRFBARAOFHKRE us ZAHHWT
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TEHRIN2. RCIY) &, BuoKHD> b oV — 2 ficld 28T 6-C
Bod, V- RFRBICE->T—RBOFBEHE L TEHL LB B, Lad->T, KS U
ZR OO THOBRS I ENTERR, V- 2FELETIBEREEURS ur OB %2E
ABIENTE, V- 2FHBEEXEZEZL S LTHEN L W, AFiTid Poisson FEEXROEES
L, MABD TEAXRBEZAVCARFBRAORE o 2B ET 2 L WAETH B C
EERT.

Poisson X o E kA ER 12 Laplace 58X v, Laplace 5EA 2 -+ B2
FRIBEBEMFRENZ. oI &b Poisson FERRXOM u(z) 3FAMBEK un(z) & 5HB5%
iZ up(x) ZHVT

u(®) = ug(x) + us(e) (3.16)

TRENE. T
» uL(:B)E/ﬂf(:c')u*(:c;w')dﬂ(:v), z e (3.17)

EB &, u(x) i3 Poisson 58R% Qo&ETHT I EBMLATE D, Poisson %
BROBEHBE up(z) ELTHVE I ENTE 5. B ur(z) 2 FWw 3 &, Poisson HEER,
DERBEHFXBR

ur(®) = Su(z) + ou*(x;x')

2 r on(z) “(“’I)dr("")“/FU*(w;:v')g—Z(:c’)dF(w’) (3.18)

t&ashs. ABW, BRT sz uz) Lo S—Z(m) D 2 5 fE O 5 Bk AR K 53
ur(2) OBRIcB Y B EEHETZ LB TE, HMEKE up(e) 2RETEZ L%
ALTW3. BB u(e) i}, 2RTOBARIFEEF vy v+ 1, SRTULOBEER
Newton £+ v v v W EIEITH 3.

Eido &% Poisson FIEROY — X FlHEOBO —BEHoGE»EL 2. FH 21

IhiF,2o0v — 235 fi(x) B fo(®) icxid 3 Poisson HiER

—Aui(z) = fi(z), =xe0i=12 (3.19)
aui
O ui(z) DBER T 2kicbir 3 wiz) BL O (@) DN —HT 5 1B OREFSH
S, Qick i 3T EOTMBY v(z) icxtL
/ﬂ fi(z)u(z)dQ(z) = /n fol)u(e)d0(z) (3.20)

BRI TBIETH 3. K (3.20) 1, @ uile) et L

/Q Auy(a)v(z)d(z) = /ﬂ Auy(z)o(x)d0 () (3.21)
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BERIT S EEEMBETHL. TR u(e) %
wi(e) = ui (@) + v s (@) = up g () +/ﬂfi(m')u*(w;z')dn(m), i=1,2 (3.22)
THTE, uip(®) BEMEKTEL L XY
/ Auy(@)v(z)d(z) = / A (ui (@) + s 1 () v(z)dU()
- / Au; 1 (@)o(x)d(z) (3.23)

2182, x5ic v(z) PEAMBEETH B I & 5, Gauss-Green D FHE H W 3 &K (3.23)
F:

8ui L

/ Auyi(@)v(2)d(e) = [ ZE(@)(2)dl(z) - /F u,-,L(w)g—Z(m)dr(a:) (3.24)

. K w(e)ErorE RV B L

r

uip(z) = /n fi(@)u (x; 2')d(x), =€ R (3.25)

75‘%‘/{ % & ) Eéﬁ ui,L(m) X

Au; () =0, x € R"\Q (3.26)
it L, ¥/
O(—Q;In|x|) as|x| > 00, n=2
u; 1 (®) — (3.27)
0 as |¢] > 00, n>3
BERDIL>. 2L
:/fi(:c)dﬂ(a:) (3.28)
T®H 5. ¢ Laplace Hi2R o A I 5 R R &
Aw(z) = 0, x € R"\Q (3.29)
w(z) = g(x), zel (3.30)
o(-Ql1 — 00, =2
w(e) — { (=Qlnje]) asz| = oo, m (3.31)
0 as |®¢| > 00, n>3
0
EEXBE, CNRBEE->OREROIEHMENTED, BR [ Licbit 5 5-(a)
;t g(x ) ho—BIREES. COERMBEF Yy v u(T) OBRECBI 2D 5
ur

(‘3—( T)DEB—BCRESNBZLEERT S BRELLTROEEEE S
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(@ 3.1]
v — 238 fi(z), fa(x) iw%t4 % Poisson HiER

-Auy(x) = fi(z), z €N (3.32)
—Aus(x) = fol®), z € (3.33)

o Dirichlet 35 R{ERIEE, & 5 iz Neumann BREREOE ui(x), us(x) icowT

aul(:c) = 1;2(:1:), zel (3.34)
gy = %), ser (3.35)

BRI T 510 BEFSEER, filz), fae) i+ 3 34% (Newton) £ 5 v v v

uy (), ugr(®) icowT
uy,L(®) = uy (), = (3.36)
BRILTEIETHB.

EE31LD, ABXTERT AR, BRECBT 234% (Newton) 57 v v v 1 %
BA3V—2HARDZBBELEETH 2L Bbh 5. 133 (Newton) #5 > v vk
50DV —XIFERD BB (Newton) 5 v v v+ VEBEEIELH, LT OH T
FOHEMIcO>WTHRRES.

3.4 wWHEMFYL e IFEMHE

FEOUTOHTRE2RTZM R 222, R? toi% (z,y) THEF. dEs >
e VISR, 2R Qe s HEF e 0

ure,9) =~ [ ) n/le = 2 + (5 — y)2d0(s) (3.37)

BT B EWY S, AMEF Y e VEERT B Y — 2 flz,y) 2k 5METHED, K
FHCRBELFERO@EBIcR VWS, B32FTRLAEEI K, X B3N cEL 53N
¥E5F v iz Poisson HER

— Aug(z,y) = f(z,y), (2, y) € (3.38)

Ziled. LW THEE Q2B ii a8 ExF e 0 UL(x;y) BEEMoOEE, %
@ Laplacian 25t 84 3 C &iwck v v — 23 f(2,9) 2RD B EBTES. Ld LEE
OTHFWBATE, HBENR TR E2B LIRS TH Dy, YREE QoA H 2 »
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BRERCBI2E0ADPREUETH ZBANB V. COIEEERLT, Il Q oA
F5VEREBRICBIANEEF e VOfEP LY — 2RI f(z,y) Z2HET 5HESE L
LTHREhTaf. UFTR, PRt i cERtban s, Al QoBRick I 33
MEFy v+ VOlEP LY —ZIH f(2,y) RO ZUHKEF v v+ VEBEEELS .

[PIsE] (A = > > v U RIEH)
S Q TEEINTEH f(z,y), u(s,y), BLUBR T LTEESNIEE o(z,9)
NRXOBEREFLTIDET 3.

UL(.T, y) = _5}7}' /ﬂ f(ml’ 3:,//) In \/(ZB - m/)Z + (y - y/)2dQ($/’ yl)a (.’B, y) € (3'39)
: uL(m>y) = go(m,y), (.Zﬂ,y) el (3'40)

ST o(ny) BEEZEE, f(z,y) EREL L.

HABEF v v VEREORO—BU S MRS LW T &), Fiffic/R L #o Poisson
HEROV —2FMBELHHET v v » VERBEOE@REL o OD 5. S5 IKHO R
KB LROEBBPEIN S .

[z 3.2] (Novikov, 1938)[5]
v— 23 fi(z,y) BT foz,y) 2 QHOFREARMK T
[ A1, )d0e,) = [ fi@9)d0(s,9) (3.41)

2T OOETE. CNODOY —RABSERT ZHBEF v v vEETNE N uLa(z),
upa(z) ¢33 ¢, BRI EBOWTZ oMM EF Yy v+ VOEB—HT 5, T18bDE

ug1(z,y) = ura(z,y), (z,y) €T (3.42)
ERBRHOLBETSRMER, QNOEROAMELY v(z,y) XL
[ At vie, via(e,n) = [ fe )@ v)ay) (3.43
BRI TBCETHS. o

[z 3.3] (Novikov, 1938)[5]

v — 2 fi(z,y), i= L2 BEE22044 122 0nFnbirl, X (341) v
S2bDETE. co&ER (342) BRI T ARSI, TH 22088 lofiKicovT
Di=D, ¢c% 5.
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[£® 3.4] (Prelepko, 1966)[79]

V=2 fi(z), i =12 BWEE230%4 1232 0Fh b, X (3.41) By 7
2bDETE. IoLENX (342) PRI TEUESE, T 2304 loHicowT
Di=D;c) 3.

[z 3.5] (Prelepko, 1967)[80]

V=2 fi(z), i=1,2 5EE 24 0%H 1,232 0 Fhbilie L, & (341) 2%y 7
2b0&T 3. CokaX 342 BETTEIEOE, FE 240584 1 ofEBiIconT
Dy=D,tk 5.

[ 3.6] (Strakhov and Brodsky, 1986)[75]

v —2IE fiz), i=1,2 WER2TO&ME 1232 WFhbigil, & (3.41) 2% v 31
2b0LT5. IoLENX BA)PRLT RO, FHE2TOXGE LOBABIcH>VT
Di=D;, t) 3.

[ 3.7] (Stromeyer and Ballani, 1984)[6]
V- XI,E fi(may)) 1= 1)2 i Q WOD,’.J—\:’\%% {(xl,ﬁyl,j)) ] = 112)"',N1}) {(mZ,j)ij);
j ::1,2’..,,]V2} %}ﬁﬁh\7:

Ny

fl(xay) = qu,jé(m _ch,j)y_yl,j) (344)
=1
N,

folz,y) = Y 0256(z — 225,y — v2) (3.45)
5=1

TREINTVWE D ETE. ITI#JOEE (215v1) # (21,,915), (T15,914) #
(21,5,91) TH 0, 8(z,y) 13 2kt Dirac » delta BIM A £ T. 34 ¢, #0 &4 5. ¢
NoDY — ZHBERT 2T v v v v upi(e), ura(z) k>R (3.42) SERIT L,
X 5T

N Ny
PIIFEDINE (3.46)
3=1 1=1

2o 155, {21950} = {(825,125)} ©5 5. 24 & (215,0,) LHIET 3
{(5”2,3',3/2,]')} NOR%EH STcdT («'82,3';92,3‘) & Bt ‘fy d1,; = Q42,4 D 3L

LEHOEHED > bEE3IINS 350y — 2D E 7 vt star-shape model & | sEm 3.7
OV — ZIHDEFiE point-mass model & IFi¥Hh 3. Star-shape model % i\ 72 18 &,
HEX7F v v v VEERZOBRERDZMBBEEINS. L LKEI TR~ 3R
BOANBYIMESA L, HEW B CRERMBELR 2 L850 TV 5. Point-mass
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model 3 70 EH i deltaPIKEH VAP IBHICRAME L Z L oA, BAOEKD
BESHMOERT 2K EF vy v e dela AR OARK T 26D —HT B L0,
EFVOBMILicH VWO, F18 3085 TRARBREERE I point-mass model %
EBpL LBy, RABHBEOEIRIZDOoNZIK>NT, COTEFVOEEMRIIFHE
mEhTws.

3.0 HWHEAF VIV IIEBBEBORBEY M

AFiTiEY —2EF L & LT star-shape model W B IcET 20K EF v v v
V35BS 8 0 R VP 1 5\ TR B RIEICHEE 7 v v v VB OO — BB RIE
A3y —2RIFEOEFNVE LT star-shape model 233 2 & & %5k L #-. Star-shape model
AHWRIBE HEDOWNRE L7123 & i, star-shape model DR TH 3. F DB
FF vy VEBBEORE L THRE & H % star-shape model 0 R 25, Bl c B+ 53
HEF vy e VOt D FPORBREZENT BEDIIODVWTEZLS.

H31lERTLIRZ>OHEB QO BLIUV DE2EZ, ChoOBABRERA2HLET 3
BEELXHWTEOLEN

' = aQ={(r06)|r=R()} (3.47)
oD = {(r,8) | r=r(8)} (3.48)

TEINB380EF 5. 12720, R0O), r(O) it bic—HMAKTH 2. SScHEE DN
BOT flz,y)=Q &4 5. &, D oR 0D

oD = {(r,8) | r = r(8) + 2(8)} (3.49)

< \\\\\\\\\\\\\\\X\\\\\\\\\
<

NN

)

3.1 fHi Q & star-shape model @ ¢35 2 — 5
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wEALEEE, QoBREDA (R(O),0) wk it 28 ¥ 7 v v+ vOZAL Sur(R(9),0)
i

Sur(R(6),6) = -% 02" dip /0 ) 4o(r(0) + )
xIn\/R(6)* + (r(¢) + p)* = 2R(B)(r () + p) cos(t — )
(3.50)
THREINDE. 22T |200)| BsEHPEV D ET B E
[ dbtr() + p) RO + (1(6) + 4 — 2RE)(6) + ) conlt — )
=~ r(p)z(ip) In \/R(6)? — 2R(8)r(p) cos(f — p) (3.51)

= 2 7 dor(p)2(p)n VRO + r(p)2 — 2R(O)r(¢) cos(6 — @) (3.52)

ELlTiw. iokn, RO)=1,Q=1:0L,r0)=r<l,+2bbiElg D HHOE
&% Zi2 5. Zo&xk (3.52)

1 27
bur(0) = bur(1,6) = ——2—7}-/0 rz(p)ln \/1 + 72— 2rcos(f — ¢)dp (3.53)
L1 5.
FR B dur(f), z(p) % Fourier BBIL, £ h %

1 o0
bur(8) = p {% + > (ux cos kb + vy sin kﬁ)} (3.54)

k=1

Cife & |

2(p) = — 5t > (& cos ko + mesin k) (3.55)

k=1

1
Tt£7. $272R B3 o5 BOBH% _Q_WIH\/I + 72 — 2rcos(f — ) @ Fourier EE 1k

- —ln \/1 + 72 — 2r cos(f — { + Y (ax cosky + By sin kgp)} (3.56)
k=1

TERINB. 2L

—In1=0, k=0,
_ k
% = {T—cost, k=12, (3.57)
2k
Tk
Br = —sinkf, k=1,2,---, (3.58)

2k
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<k 2. & (3.57),(358) kv, (353)oHAR
1 0o T'k+1 ,r,k+1 .
- {kgl (-—zk—fk cos k6 + 7k Sin kG) } (3.59)
s, £ (3.59) kv, K (3.54) ic Fourler BRia h 3 ¥ 7 v v+ v E(bicxd

4+ 248 D o R o0&t o Fourier #Eic L

2k

gk = .,rk—-i-luk’ k= 1,2,"', (360)
2k

e = ;k—_ﬁ'l/k, k=1,2,"', (361)

2E 3. BRECBIZUKESF v v+ vOZAL dur(f) ico0wT, #Ef»o
lbur(f)) <e, 0<6<27 (3.62)

ThHaILoanbhsiEs, 0 Fourler Z¥ic>W\WT

£

I,ukly IVkI ~ 0 (7‘;) 3 k = ]-) 2) Ty (363)

THME N B, X (3.60),(3.61) X v 4K D oER D E(L D Fourier A%k
€], || — 00 as k — oo (3.64)

LR TREM S 2. % 2 Fourier G AERORY L cfIv¥l- 7 B&EEX 5 &,
Hks Vk, k=172)"')Lb)“9 gké ks k:la2)7L’25Ry)Z’ LXL"ﬁﬁlJ

= Z S
0 5 0o --- 0
% (3.65)
0 0 I
T
' Y
\o o0 m)

D 5B rLL_l ERB. COMRRYE LAKRESSTBIRERE(RY, EEHRBEL
TEIEBTFHENS. ChRBHEMBEORBZEOF — s OELcH LIERICHETH S C
EERLTE D, MEY Hadamard 0 ZHR CABYIE B> TWVWBE I EERLTVWS. O
#= o, Tikhonov O BHILE EA A WAL ESLE LR 5 [4547,53]. £ =R (3.62) s
bur(0) witME&EHE%2 >3 HBEOROEERCSVTORER, MENCEELH 2 b0
& LT Laplace 5 XoVMBEMEOLERCET AMANS 50, BENI Ih S0k
BAEHALAZLO RSN TWR W [46,54,76] % -, Laplace K23 o 1 F 8% R &8 1ot
L, MEN I ABEYHORELFMEL, REROLENLER P> LHRABREREIOLT VS
[86].
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36 REZEHHEEIMHBAT VY v L EHE

BIAHICBOVT, HEEF Yy v+ VI EORO -SRI RETFshzy —2FOETF
s & LT point-mass model 253 2 ¢ & %R L #-. Point-mass model i3

flz,y) = 2_: Q;6(z ~ 2,y — ;) (3.66)

TEREN, YWEHEFLVELTCHEBESEZ2 588, N RABHOAK, (2,,9,) 3B AEBH
ORIE, @ BESRBHOMEICHIET 2. £48 () Ich28E Q O SBRSERT
ZH¥EF v e LT

urle,) = — et f(z — € + (s n)? (3.67)

ckah, (§n) 2HRVT Laplace FRRE2EA 3. CORBHIRIZEAKEF Y v+
DERGbEIcLY, Laplace FRROBREMBAOREEUS 2 FESREERETS
% [182]. UTiczoEER~3.

2RTEEZBMICBI 2ERT CCHRoBRT 2 o8 Qizs iy 32 Laplace HERX D
Dirichlet % % {# f5 58

Au(z,y) = 0, (z,y) €9 (3.68)
UD(ZC,y), (557:(/) el (369)

u(z, y)

2EZ 5. B QoARIR 3.2cRd LA (&), i=1,2,- M%tv,zh
FhiclhE Q;, =12, M oEBHRABL. COLEZho 0 ABHEICE D AERKS

(53 73)
(ﬁ}’ﬁj)//x Q3 Tl (& 79)
XA Xe
70, (x5,Y,) AN
// (xl’yl) (51,7\71)
' Xy, Y3p) )
X\ MM QM><
\\x\\\ X// (EM,]]M)
\X\\\\ ’/l//
Koo ---X

3.2 RAERECBI2ERORE &0/



3.6. RAERE WK T v v+ VHRE 43

NZWERF v e 1% v(z,y) EBL &

oa9) = 5= L Qe — &P+ (= 1) (3.70)

TRaINDE. HE QBE (), =12, MZEE RV E, S, B vz, y) 36
i Qs Laplace 58X %2723
TR (2j,y5), =12, M 28 QoBREcEy, AEHWOBE Q; 2 HER

1 M
- ’2_7'_ Z Qj In \/(*Tk - fj)2 + (yk - 77j)2 = UD(xk; yk)7 k = 1) 2; Ty M (371)
s=1

AT X RETEE, CNODABNICE D AEREMWIMEEF v v v(z,y) i}

Av(z,y) = 0, (z,y)€Q (3.72)
U(xk)yk) = uD("I:k)yk)a k= 1>27"'1M (373)

iEtod . b b v(z,y) i3 Laplace 5 o Dirichlet 1% % {H 5 58 (3.68),(3.69) %
BREOA (2r), k=12, M T LTk, —>DEMREER LI ENTE
5. UEBRABHEDORETSH 5.

RABFRZEIFREXSEHEZ L BVHEBETERECEUBELE SN B &I Flfkc
IhEFEHE N FREUESBITNZERE LTRSS 210, BOMPOFEEE
BBl EBTERHEADNS 5. TR v(z,y) OBER S5 o icid, REM
KB RBHOMABEZEMI NI L, ZO0BEOREHRHICOVWT W 2D DOMEND 3
[88-90]. F 2R ORBEICH LABHOREBPAE(HETE I EBMSN TV 5B,
FORBREEEICHET IHESREL Kbhi [90]. %7 Laplace 5EER L BH O E
WHEPRCBII2FAEQATIRABREORACET A BRI T
% [92-97).

BRICORASEEERE UK EF y vy Vv ERBEOBFRIRE>VTARSE. RAEREDOEHBN
i3 Laplace 5EROEUBRERD B &L THD, #DfFER Dirichlet i8R 25 % 34
HAEBROBEOHFETH 5. & > TIhid point-mass model icxt 4 20K EF ~ v
W BT 2 MEREHBEEIRIELTVS. FAAUBRORELS T 2-D0RER
B AL E S EE O RE R €5 €4, point-mass model joxt 3 2 (7 FEHEEHRE, B X FHE
HHFESBE ST 2. 2 LRABEEEAEEF v v VHBBECRAERH 2 0
i% point-mass % Z h ZhABOAT L AFIcHET 2 LicEELTEL .



44 % 3%, POISSON ARV —AEEEAHEF v v v VU EE

3.7 #

uf

AZE T3 Poisson FERXOY — BB LK EF v v+ VERBEOBFRIc > TR~
fo. Bk & ©id Poisson R OBAE S HERNZHZR L, Poisson X 0@ u(z)
KO ERAEMS o £AOT, B > BRMKEERETE S L EERLE. X LRO
—BH OB A» SR & &, Poisson 53RV — 2 HE A% (Newton) £ 57 > v+ 1
WREEEME 2, %k (Newton) £ 5 v v v ViR Poisson 5ER D v — = ¥l
BCBOVTAENBRIERE >RV TRR. RETRRZBERERERIERBES A
BRAXRFAZERBE L TR -EMO AR OBREEEOCRETH Y, ERBEEO—D2 &
LCIEEFHENTWE 50 TH 5. AETHEOLWALERRI, COoOBRERE D Poisson
FEROY —2FME~OBHAMERERLTVWE0EELSN LY, ZOFMRRKRE
TR~ 3.

FLRABORYEBCR 2ZRTOBECEHL, §EF vy v VEMBEO>VWTERL .
¥ 9 2koc Poisson FEROY —2HflBEEU¥EF v+ VERBEOSZMEZHWT
MEOEO—BUHERIET IV 22DV —REFVERLL. $HYV—REFLDID
star-shape model it> W, COEF L EZHVWABICAE L A3HBEORBE U >WVWTHL
KR Rtz. 5 —2DEFNTH S point-mass model i >\, Z2DERENRIGHTH
5 RAEHE I >V TS, point-mass model w4 254 7 v v v VHHIFE & OBEE
oW Tah XA

KREBH & point-mass model it T 2K EF v v+ VEMBEREER, 2 Wit
point-mass OEEEZ2 B R I BHBHAREAHOAB EALTRERL > TV BN, WFhd %
ORBERBERCEE BEOREPEELR-TBY, HEELLTHUE-bDERST
W3 RABHZERIZOEEN S S IcL D, Laplace s ERofiic b 2 ¥R HIE
Ried LTI, 20EBEEEML o225 3. DI &b 5 b point-mass model i x¢
TAERBET Y v+ VHERBECETIHADPEEL L ->TBY, UTOBETRIOFHE
KX 2 HEREEEZERT 5.



FA4E

Poisson A R0V — XA #FEBBICXTT B

BEREREDEH

4.1 #&

i

BE, RO FEROREREOERGOL L TRESE ARERESLIUVERER
EHBMohTVS. Cho0BFERTOERETIFFBLIVBHEMS IO NS PTHE
REZRFREHSFEROBRABAFEARFCE S (HERETHY, RHSSFERD
BREMEEZBCOBICHEAZTECHKBEL LRVWIEETH . COAEREFSHICHE
FL, RMUASFREIAOENRBERED —> L LTHIIE i [98,99] ABCTRBERER
Ho 25 Poisson SRRV -2 B RBEORERE~OICHERES 5.

% ¢, Poisson FRAOBERBH FEXLBERER LAV THALL 2 BERETH S
BREFECOVTRNS. RICFE ITT/RLK Poisson FEAOBERABSHEAKRE %
Aot Etr v e VOFERERESDWT, ChEBREZEHVTEBILL 720K 7
YV e VERA OB BEEEREL, FMABEFRMEES LS. 720K EE Poisson
FERXOV —2fMEoREMREEL L TERL, BEFME5X 5. RRICEEERIC X
VREBELAFE, BIUBEFMOBFHELRT.

4.2 BREFRZE

BREREIZRMS FHER 0 Dirichlet 35 H £/ %, Neumann 3 FERE, & & FH1H
EEREMEEFEROBRABARR CE S S REN TR HETS 5 (98,99 Atk

45



46 | %8 4%. POISSON AiEX0v — 2B+ 2BRERFEOEH
2 eyt Poisson /#23 @ Dirichlet 3% 5% {# [f 58

—Au(z) = f(z), =€ ‘ (4.1)
ul®) = p(@), zel (4.2)

OREEZPELTHY, 20BEL2RY. cctcQ Tirzhzhn RRpo CPRoBR
2HoOFRBEE Lz oBRETHE, iz REHos (1,y) 2% 7.

2t Poisson HEROEHEH I
aU*(w;wl) 1 ! *( ! !
one) M) - / (25 2') 5 (@)D (=)

= [ w(@e)f(=)da () (4.3)

c(x)u(z) +

2L
w(2;7) = ———In|z 2| (4.4)
2w
1, €N
c(x) = ) (4.5)
2 zel

fignagmmma%%ﬁ%%fg,%%iwsuau@)@ﬁww)@Aﬂ%ﬁf&
5.Lmb%ﬁiwﬁmfu@)a5%@)uﬁﬁﬁ
ou*(x; x') Jou
:c)+/ u( z')dl(2'y — /1“ (:v:c)an( z')dl(x')

= /n u* (@5 ') f(2')d0) (4.6)

0
%ﬁktfﬁh,ﬁﬁﬁ(ﬂﬂu5%@)uoht%(:&ﬁ?§5[n]éBKIMMMt

fHEHFBERN 6oL LTEsAL g—Z(m) 2R (43) cRRAT 3 &ic kv gEE Q

DHER T icBiF 3 u(®) OfEAMEE T %, Poisson 42X o Dirichlet 55 5% i I 5 % #2 <

:&ﬁvéé.:@%E%ﬁﬁmmﬁcm6ﬁ&ﬁ%%§§&?&6.
THAZEROEY mBoRs gL, #hs2 T, (=12, m) c&7. &

d Ju,
T, Fick mfu()ﬁgwgﬁ@)@ﬂwﬁﬁ%%i w@)B&UE%W)Tiﬁ-ﬁ%

9
LR T, b & 05 SRR u;(e), a“( T) R Hbe THAER LS. FHMKE LT
HEERDBAV SN 3 2 & NS WK, Bic BN, —KEMEELERE LT 38
B, BRERBTLZh—EER, ~KRELLFEL2. K41 cERERA2 5 &

C—EEHK, ~REROHZRT. LT TR —EFERZEZHVAEREREC>VWTRR 3.



4.2. BREFRE 47

&l ohf% o, c&L, EUMK%:

UJ(:B) = u(w]) = Uy, 7=L42--m (47)
ou, ,
—(#(m) = g, j=1,2,---'m (4.8)
EBL. COEEBREBAFER (4-6) B, R T eV T
il 8u
m]) k
@)+ [ 75 g/ 2') = (/)T (2)
z_%+zw/ w“ =Yoo [ w(as@)dr ()

k=1

= [ w(@y;e)f (@) dn( ) (4.9)

cEMEhs. X49)% =12 mioVwTER

i 5
I3 7
L, 5 12 LT 2
(a) —EEROERBEFRE O®) —REROERERE
/u(x) u(x)
S 7 |
Cu.(x ! u. |
() : Uy () :
| i * |
| X | X
: X,
X X 41
() —EBEFRTLIBEE (d) —REFRITLCBEEKL

B 4.1 BARERSE & HLUBEEK



48 % 4%. POISSON FERO v — 2 FMEIT 2 EREREOEM

/an aio A1m
A= |t G (4.10)
G Gy e G
( bll b12 ce blm
B = | b= o bom (4.11)
bml me bmm
1 Uy a1
c=|2|, ov=|"| v=|?® (4.12)
Cm U, Im
7oz L
4 = %5jk+ N ———a“;ff(z;"')dr(m') (4.13)
b = — /F ' (z,;2)d0 () (4.14)
o = [ (@) f(=)do(e) (4.15)
Sie = {1’ =t (4.16)
0, j£k
EBCE,V By sl R
AU + BV =C (4.17)

2185. FEKX (17 icsvT, BT BELATZBAICIE, cht Vico Wl 2 &
U

BTE, ¢ +Hbb %(m)eﬂ‘:{uﬁéﬁ%ﬁibéc&bi"@%%. Eoic cEN DY,

(43) kX U LU (48) 2FVT

u(x) + ki Uy, /Fk -ag—r(’r;;j—l)df(m') — g: Tk /Fk u*(x;2')dl (2')
= | w(z;2) f(2)d(a") (4.18)

5N

THEMENE. X (418) i uj cHFER @I X BoNE ¢ 2RATE 2 kD, &
BWOAONOEBROHR T okt 3 ul(z) 0OFESUENSTETE3. 0 & 5 ic LT Poisson %
R o Dirichlet S5 R EMEA KBNS CENTE 3.



4.3. BREZFICLIZHBEF v v + VORETEEB L OBEF 49
4.3 BEREZFELIBWHERF YV v VOBBEHEES I UBETM

A TRER QRRBEOND, ZOBER TR CHROTDOLEELO LD EHEET
2. $FE3IBCRULAENE RS vy v VO EEABEL, BRERE L 5K E
FYv e VOKBBEHEEEZRET S RE—EBREHAVWABEOREFMEERERY
— OB OBECL YD VWTEZL, ES5HOBACDVWTHEELLLILERERT.

4.3.1 BEREBRECIDIWHERT VY v IIVDEEE

w3BIcBWT BAEEIcEI 2 Poisson 5EROR u(x) B &k O EEHEMS g—Z(‘B)
EHWB I EILX 0, MHMEF v v e ug(e) ofss
ur(x) = —;—u(a‘,)+ P%—%u(w')df(m')—A *(; w)ZZ( "YdT (") (4.19)
Tﬂﬁ?%éi&%%bk.$ﬁ?ﬁﬁ@&%@~ﬁ¥iwi5%ﬁm%%ié.%%F
= mErSEL, %nba} P 7=12,--- mc&d. $LZ[odhE% 2, °RT. &
T, kbﬁéu@)biv—~@)® —EERELUMEK U(z) 8L 3(z) %

ﬂ(CB) = UJ':U(:BJ), merj7j=1:2)"'7m (420)

~ Ju ,

Q(w) = ¢; = an(mj) (BEFJ', ]=1)2"":m (421)

EEHTS. ok s, R (4 19)®Eu:§ Tt BWT
w m

u(x;) + J’ a( (z;;2')g(z)dl ()
) z/ ;/ ;
—-%+ZW/ %’ Z%/ c2)dl(z)  (4.22)

TEMELE. ChExHdBEFsrven uL( )o x; icBIFAELEE L, U; THRT.
R (422) 2 HVWAHEHEEB R IBE

ou” 1 1
UAEE@ﬁzmum) (4.23)

[ (@5 2)dr(@) (4.24)

DHEEBIUBESBBEL RS, 23R A2)covwTRT. sz, 2EAsLTc ke
BoTHll-ff & ~ofEs% s(z') t&T. M s(x) i3 arclength parameter & IEiEh 2
[100]. & o pic dT(2) =ds(z') ch 2. s T 2lhoRa %2 ITHRT &,s5,: T =[0,])
R CRo—N—BBRTHsEpo, HEK 2 [0,)>T s s BREX v 0
WA BT 5 s OEZE sj_12, 8412 TERT &, R (423) 12

/:Hl/z ou* (:I} :B( ))ds (4'25)

E=1/2 on



50 % 4%. POISSON AEAD Y — 2 FHE T 2 BREREORHA

KEFETcE . ot BT Dicdd 2882515, R42CRTHE 5 2 —%

0(s) 28 AT % & Ay -
U (o (s)) = ——
o (z;;2'(s)) = o de (4.26)

BRI L, R (4.23) i1

sk+1/2 Ou* L 3 1
‘/"k—l/z on (1131, T (3))d5 = o (9(5k+1/2) H(Sk—l/z)) (4.27)‘

Eis. X427 kv, R (423) OFHEORLUMEEBF 2710l 0(s) Ot EEREE L
BIRBAFEWI Ebd b, 2R (424) oitBEic>wT, G L ¢ arclength parameter
SEEZD &
/SHU2 u*(zj; 2'(s))ds (4.28)
Sk—1/2

E3. R U283 EHENES 2 W Gauss B2 HWTHEL(HETE 2.

x'(s)

§:arclength parameter

X xizs+3 ] o

K 4.2 Arclength parameter s & fEE6(s)

4.3.2 BREFECHIZEEZDOTE (—LotBOES)

R (422) 2HVEENIC X 3 BREDTFMEEALS. s TERA T LTERS Nl u(e)
BLU g(z) e+ 2 BARKS K(u)(z) 80 Lig)(z) %

K(u)(z) = -% P%u(m')df(m') (4.29)
L@)@) = [ u(2;2)e(@)dl() (4.30)

LEHRT D B T A2EH L L7 arclength parameter s 22 2 | B¥ u(x'(s)), q(2/(s)) %
WD T uls), qs) THT. co&E®a Ku)(z) 510 Lig)(e) 32z hzh

L df
o ds

L) = [ (@, (s))als)ds (4.52)

K(u)(z) = (s)ds (4.31)



4.3. BREZFCIZHNEEF v v v+ VORI EEB L FBEFTE 51
cRIhs BRI 2 m@Eo®s I, =12, migElL, thfhodh®:
T, =12, - mTERST. BBRER T1=T LRBBLI3BIRS. £ T; odifiic
BITS sofi% s;, Mimmickiy s s D% S;—1/2, Sj+1/2 &L, licBids u(s) B&
U q(s) o—FBHKELUEK U(s), §(s) %
a(s) = uls;), s € [sj—1y2, Sj41/2), J=1,2,---,m (4.33)
q(s) = q(s)), $ € [8j-1/2:8541/2), T =1,2,---,m (4.34)
TEHT S R (429),430) kv, —FEREH VL K(u)(z) 8LV L(g)(z) o pliE
& K()(x), L(@)(x) T&Rah, Lichs- THMET 3 BER
ex = |K(u)(z)— K()(z)] (4.35)
e = |L(g)(=) — L(q)(=)] (4.36)
Tdh5.

FFEE cx OFMEZEAS . RENICA i1 BLT Sjp icBF 2 uls) OE%EE
A, u(s) icitd 32 —RERFEUEKZE

(5) = u(s;4172) + u(s;-1/2) 4 u(s;41/2) —U(Sj—l/z)(s

u 5 h, - ;)
= ’aj + Mu,j(s — SJ'), s € [Sj_llg, Sj+1/2) (4.37)
TEHT S ST h=83412—8-12Td5b. COL& exg i}
ex = |K(u)(z) - K()(z) + K(B)(z) — K(u)(z)|
< |K(@@) (=) — K(@)(=)] + |K(3)(z) — K(u)()]
TN 5.

X (438) 0RO 55,53 LT 2FMmEEAL. RELVHER QM THE05
d >0 (4.39)
ds

B DL,
1 df
L = E7;/0 (als) — u(s))-ds
1 dé
< 5= [ 1a(s) — u(s)l s
1 &N [fsitie de
- %; /Sj—1/2 [als) = u(s)|£ds (4.40)



52 % 4%, POISSON 5ROV — 2B T 2ERERTEOBH
2185, CCTHE US) B-REREMUMEBTHEE L LD

) Ny (B)° _ Ny

) (o) < 22 (2] < B (4.41)
THMETE . 1AL

N, ;= sup
s€[sj_172:554172)

d?u
F(s)' )

Thb. ko7 Lz

./J-H/2 —hl ﬁds

mazx
_7 =17%i-1/2 ds

= --—h2 .

THRiTE 5.
wic Lhicw4+ 2 MME2£425%. 85 Lt

1 /2, df
o= g [T ) - o) ods
1 & kil a’9
- dt + / M, % dt
- 27rjz=:1{/—h,-/2l ujldt l h;l2 gt dt ,}
1 m
J=1

THMiTcE2. CCTcRJjiHl i=s—s; &bk R @4)oEAD>5, 5¢F L
KT AFMEELL L, B UGs) W—REZFUBEETHZ I & XD

N, h'2 N,
-l s 2 (B) < B (4.49
BERILT 2 &b o,
1 siv1/2 N, dé
R o A ‘/ e gds
271'.7:21 3’-7 - Z SJ 1/2 d
= ﬂﬁgz (4.46)

BREFMMEBS. Ric L 0OFEEZELZ. BRI B CROBDOHLEIELODIEDDS

de
-Em(ﬂm@%ﬁ&aa.Ltﬁafﬁﬁﬁ@ﬁﬂxo

dé d29
SO =ZO+200), e [-h/2h2) (447)



4.3, BEERRCIIWEEF Y v+ VORBHEEE X CBREFE 53
sl n(t) BEET . EL ()i
0< |n®)| <tmo tn(t) >0, t#0 (4.48)

AL TEABTH B £-T Iy; &

[ et (S0 + 55000 )

—h;l2

L, =

hil2 ,d%0
M., /—hj/2t gﬁ(n(t))dﬁ‘

hjf2 2
< Mgl £* N jdt
J »J
—hjl2

MuNG h3

4.49
12 mazx ( )

THMHETES. T
d?6
M, = max |M,;|, Noj= sup -

: Noe = max Ng; (4.50)
=12mm [~h;/2.k;]2)

j=172y”’ym

ThH5.
% (4.43),(4.44),(4.46),(4.49) £ ¥ & BT, BE ex KHTBFME L T
1 m
ex < o STy + 1)+ I
N M, Ny N
< —=h? - 2 -
—_— 16 max + 2471_ m max 16 max
. M,N,
< —]\g—hg + =l (4.51)

max 247[, max

2182 . BERBEROB M BB BELIC mEHENTEBE, $8bDE
Chm,‘nEC. min hthmaz (452)

j=12,m

EAigELT mMickoRVWER C BWEETIEEIR,
l Cl

Mm-Sy — (4.53)
BERILT 2 ED 5, R (4.54) 0%
N, CIM,N,
S|\t — | 4.54
= ( 8 + 247 ) maz ( )

EFTBIENTES.

RicesE e OFREEEA S, hicm LT ex OFMEERC, RENICA s;-12 B&
U Sippp B3 uls) kb 2EEEL, 9(s) ity 2 —REFEUUBIE
i(s) = Q(s]'+1/z)';fJ(sJ'—1/2) n q(3j+l/2)};q(3j_1/2)(s
B+ Myi(s =), s €[simap84172) (4.55)

- 55)




54 % 4%. POISSON AERA0OY —2FME T 2 EREXEORA

EEHRTSE. CDEX e i3

er = |L(@)(z) - L(@)(z) + L(3)(x) — L(g)(z)|
< L(@)(=) = L(@)(2)| + |L(@)(=) — L(g)(=)|
= I5+16

THMETE 3.

(4.56)

RM6)oHEBD>5, 3¢ leofBrbcinsd. f & o(s) fo Fucdid g2

ris)y=|z'(s)—x| cxd &, L i

| [ @(s) — a(e)) nr(s)ds

I. =
6 2

< z 7 1ats) ~ g(o)] ()

i—-1/2

THMTE 3. -8 i) 3 —REZFLUBEKTH2H 5

_ Ny, (h\° N
a0 - a0l < 532 (%) < o,

283%.227T

—_ N,= max N,
ds2 |’ q= . a.

s€[s;_172,8j41/2)

Tha. Litzds->7T I i

hos o3 [ Rk fine(s))ds

T j=1%i-1p2
= fg L@},
T cEs. Z T L(x) ik
1 1
L(z) = —/ lIn r(s)| ds < oo
27 Jo

TERINS, A QOERBIUVH COMBIKETIERTE .

wkic Is et d 28 @is B> &

L= o | [ @)~ a(s) Inr(s)ds
< o 2|70 60 - o tnr(e)es

1 m

2m i1 |-k

hj/z R
/‘ (%"-Qj—'hﬁnﬂlﬂrﬁ'FSDd4

(4.57)

(4.58)

(4.59)

(4.60)

(4.61)



4.3. BRERKICLIHNME T v v v VOREF EE L L CEEFE 55

S [ g = gl )l oS M| [ e+ )|t
e = Gl Inr(t +s; — : nr(t+ s,
= 27rj=1 hy)2 9 — 4 3 om & W | 3
1 m
= —217,"*'—2[8,' (4.62)
2m i3 J 2m 53 J

283, TR JIEBwTt=s—s; ¢ L. R A62)oEL0>b, 53 In; X
&, B () 3—REZEUEBKTEB L&D

N (RN N,
o -al< 2 (B) <R, (4.69)

BT B. Lich-T

1 m
— NI, < qh? / Inr(t dt
27[.; T3 0= mazz27r |Il7‘ +SJ)|

Ny
—L
8

IA

(=)h; (4.64)

X5 FME RS

wic Is; ofFHEEL2. BR T OBREBROBR/IME%E Pmin TEL, Amaz < Pmin/d
EIRETS. T Prmin EHRVTHER T 2R 43 10537 2200 Gy, Gy c3E14 3. £
2L G, G ROWFHMEAEEU D ETE. o sR ;13 G, Gaicgth s b,
sk G, G2 DIHEESE.

'gin/z

Gl X

H 4.3 HATD G, Ga~D5El

FF Gicgshas liesits L 0offiisEx 3. BREZ T cbsuwt r(t+s;) >
Prin/2 RO T B, S5 rt+s,) B C'|THBEh s, PHEOEELD
1 dr

) = (n(t) +5,)t (4.65)

Inr(t+s;) =lnr(s;) + W

L BB n(t) BEET S. 22T n(t) i1

0<|n(t)] <t tn(t) >0, t#£0 (4.66)



56 %5 4%. POISSON HEXD Y — 2 FRB I 2 RREREOEH

A THEBTH L. kT I &

il? 1 dr
I»<M/tl )+ +s)t b dt
o s [ {nr(s» )+
< ——M stidt
< Mol [ =
— IMq:j IMT)J h3
12rm,j 7
THFEHEMEN 3. 7272 L
dr
T = 1 r(t +s;), M, = su —(t+s;
7 tel-h;/2h502) ( ) 7 te[—h,v/%),h,»/z) dt( )
THbH. 5T
Tmj 2 $,23£G2 r($) > Pmin/2
dr
M,;, < sup |[—(8)|=M,qg <1
T'(s)EG3 ds
|M,;l < j=rlr’12ax |M,;| =
BERILT B Eh S, R (46741
MM,
’ 60min

L1835,

(4.67)

(4.68)

(4.69)

(4.70)

(4.71)

(4.72)

Rie ;B GiegEhBVWBE>WTELSL. Ll GLoEFEER 44 1IcRT . BRE
Z T 20T Arnas < Poinfd &0 Gi DB ES 4250 [ OMEADBEET 5. %
e Giomiazat [ 2 0, T, (1<) cky. ¥/ #10Ba2EAL 5. K44
OEEDHT 2HMEBCRAEIATHS. colsr(s)r T corwCHAMMT

505, Ig; 13

Is;

IN

| M|

hj/2

/ tlnr(t + Sj)dt'
hj/Z
j/Z .

/ t1n M)—dt

r(s; — hi/2)
_%hz In Sj+1/2

8 max

IA

IMq,jl

IA

Sj-1/2

THECcE . Kicj=ligo0wT, R44icRmT 5 4r—% YV 2E8AT 3 &

di 2
0<M¢<3§<pmm

(4.73)

(4.74)
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N 44 I GioEEEAEFEY
2% My BEHET 5. & » T arclength parameter s ic> W\ T
M.
ls] > r(s) > pmin smé- > Pmin [SID 71#-3 (4.75)
BEKILT 5. LT lgpicdd 358 &ELT
h1/2
18,1 S |M ’1| ] sln T(S)dS
—h1/2
M| [ 1 S 4
L e
pmtn 2
h1/2 s
S |M’1| / sln——jw—ds
0 My
pmtn 27{_
M, 27
< = 1 4.76
2182, X (4.72),(4.73),(4.76) 2 x B 3 &
m 72—1
ZI&J’ < Isy +ZIS:J + Z Is; + Z Is,;
=1 ] 1=n+l1 J=J2
Mg 2 S Moo g TGnn) 5 My Mio,
8 M1/)pmin =2 8 r(sj—1/2) J=g1+1 Pmin
T’(S '..1/2)
+ qhznax A Aty L
Z:,z r(s;+1/2)
< Mupz 2y My gy 0Ty By e
8 M¢ Pmin 4 M1/; hma:c 6 min
1 187I'3 ClM, fe!
< My{=1 L2 L B2 "h2 Inh>! 4.77
= q {8 1 Mjpmin Gpmin } hma:r max n max ( )
RAEZFMEHBRILT 5. S CTHRARERATc>VWTR (452) 2HEL L.
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R (4.56),(4.60),(4.62),(4.64),(4.TT) 2 £ L T, ®mEeL 1

IN

gy, I5+IG
1

1 m m
%J}; Iy & g 2 Toa + 1o

J=1

N, M,

IA

IA

97 2 uink A Sl
3 (az)hmw—}- 2%{ In

N,

M‘I 2 -1 q 2
g Wea AT + 2L (@)

max

max max

N, M,

1, 180 ClMg,) .,
8 Mgpmin 6pmi'n.

+

max

1
= Zqp(z)R2, +—2{-]

M
+—2h2 Inh:L
8

max max

n 1871'3 C’UMT’G2 } h2
M;zpmm 6pmzn

max

(4.78)

BRELT, (422) ik vEtBEI NGB EF Y v VORRE U, OBREDTGE

THMETE 5.
LT
lur(z;) —tr;l < ex+er
N, CIM, Ny
< | =+ ——"=)h
= (8 o ) maz
N, M, (1
—ap2 I il B e
oo+ 52 {1
M
8w
R 5.

433 BREFZCSIZEZ0HE (HoHa)

R (4.54),478) i k2 MEEER T YOS AT S. HOXES r OIBEG, ek

DFMicB T
Ne=10

n
M:i Pmin 6pmin

h2

max

1873 CIM, g, }

(4.79)

(4.80)

DRI U, e DEEfficBVWT, L(z) 3 461)0oFEH LD

1 2nr
L(z) = %%

1 2
- 5

1 2n l
< —
< 27r/o {| n2r| +

= r|ln2r{+rln2

In (2r sin i)
2r
[2ren)
In | 2rsin -
2

In sin —

ds

rdf

z }rd9

(4.81)
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ERS. E6iT

BERILT 5 T &L D

EK S N hfnaa:
2 M, 3,2 2
e < —r (|[In2r| +1In2) A2, .. + ln 187%72 + = hmam
o 3
M"himl Pinoa

R2FMBESND.
K (483),(484) 2 T B mACSHBOERCHE S BECHEAT S &

2
hma:c:ﬂ, C=1
m
£V, ex, e DFfHIc>WT
ex < -—2—7r2r2m -2
M, r1 9 4
er < Ny(|ln2r|+1n2)7n*r*m=2+ 2‘1 (§1n77r+3ﬂ_) Trim=2

M,
-}—7‘1'7rr2m"2 Inm

59

(4.82)

(4.83)

(4.84)

(4.85)

(4.86)

(4.87)

BRI T . L L, (454,48 o fiz2EB 2B cBROBRBLUVERDSEic>
WT— B EZR LI, R (4.86),4.87) 0FHIR PO KELB>TVWE D EER
bN%. UTTRERE r oOMEBCBVT, BRE2 mEBROERICHE L B4 cx

3 % MR (4.86),(4.87) oM ZILEE L B
EF ek OFMmEB RS . BRBEMOBE
b 1
ds ~ 2r
MRS B ED 5
1 /! 1
K(u)(z) = — / u(s) —ds

27 Jo 2r

ERB. Lo T—FEREMUMK Us) 2HVWEE, K(u)(z) oF £1#E 1k

(4.88)

(4.89)

(4.90)

(4.91)
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RO RICBEREZRSE
f‘j = {x(s)|s € [s;, 5;41)}, j=12---,m (4.92)

2ZZ,u(z) o —REZEMUBEKZE

a(s) — U(SJ'+1)2+ U(SJ') + u(sj+1)h— U(Sj)(s _ 3j+1/2); se [sj—l;'sj) (493)
EEHT B B Us) 2A VL K(u)(e) oFE4UE R
rio R N LPUIND |
K@) @) = 5 /0 a(s) 5-ds
1 & i [u(s;41) +uls;)  uls;41) — uls, 1
_ %Zl/s { (SJ+1)2 “(51)+ (SJ+1)h (53)(3_sj+1/2)} —2—-7:a'5
j=173%i
_ 1 S u(sye) Fuls) 7
= %X 3 oom
j=
1 & o«
= 2—-z=juj;n— (4.94)

tkEh, K@) (e) & —H$ 3. LT ex = |K(@)(2) — K(u)(x)| o HiH%
|K(a)(x) — K(u)(z)| 0O flicBEMAB CENTES. $7 U(s) I—REZRELBHK
cH 0, & 0 ofsT us) E—KT B Eh D

|a(s) — u(s)
RAFMEBERILT 5. £ > T ex OFEMMEL T

= IK(@e) - Klue)
< o [P Mt s - e s

N, ;
< 2” (s —s))(s—s4)l, s €[sj,8541) (4.95)

T =17
N,
< gmrtmT (4.96)
2183,
Ric e DFEMEB K. BWRIMOEE, ¢ & z'(s) O JEgE r(s) »
S
= |2rsin — 497
r(s) rsin o (4.97)
TRahs &k, Lig(x) i3
Lg)@) = 5= [ a(s)lnfersin > d
q = 271’ Oqs n T s1n ” S
- 1/1()12d+1/1()1 in | d
—271_0(]3117'5 27r0q.5‘ IlSlIl2rS
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THEND. ¥ -TERELEK 7(s) 2AVREE, L(g)(z) o LIE I

1 s .
L(g)(z) = —Zq,-/ e ln2rds+—Zq,/ s In sini ds
] Sj—1/2 F=1 $5-1/2 2r
m 2 R
= —X:(_JJ’—7T111127'+——qu/Hl/2 n|sin —| ds
$i-1/2 27‘
= Il+12 (4.99)

cEEIND.
s Licdds LoRErHEes. R G2 Rl BRERSH [, 251, —
RE I UK

@(S) _ q(sj+1)2+ Q(sj) + q('SJ'+1)h— Q(Sj) (3 _ 3j+1/2), s€ [33'——1,3j) (4100)

AEHRTD. o x,J(s) 2R L o HIER

/ g(s)In2rds

~

I

]. m Sj41 gl s, +q S q(s; _ Y
- w3 { <J+1>2 (s2) , (m)h g ,)(s_sj+l,2)}ln2rds
= 1 i q(sj+1) + q(s;) 27r In 2y
2ria 2 m
J_
1 = 2
) _quﬂlnzr (4.101)
27|'J-=1 m

auo,ﬂa—ﬁté.LtﬁarLh=Muﬁ¢5ﬂm%Lh~mmﬁ¢5%ﬁu
Ao ENTES. $HMEM GG) R—KRERELUEKTHL, & [; omsT q(s) &
—X+TBEMDS

_ N,
13(s) — q(s)| < T

(s —s)(s =)l 5 € 55, 5501) (4.102)

BRAREBRLTS. LietoT, hicks L OQBREFHE LT

\L—hL| = |L -1
1 & psiwe R
< g2 [ e - qelnrid
N,
< —|1n2r|2 /” T2 (5 — 5,)(s = 5,41)|ds
< 2p3| In 2r|m™? (4.103)

5185,
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wic Lo LicksEpBEEC>VWTELAS. BEMNEE T, ofEficsd 3 @) o
fHzEx, 9(s) O—WELBK G(s) 2551 BT

g(s) = ‘J(33'+1/2) ‘;‘ 9(3j—1/2) + ‘Z(Sj+1/2) ; Q(Sj—l/z)(s _ sj)
= G+ Mg;(s —s5), 5 € [85-1/2, Sj41/2) (4.104)
TERTS. 0L &

- 1

L, = Zr_/ g(s)In sin;—r ds
j ™ ch[2 .

= / A sm— ds + —Z Mq,,-tln sint+sj dt

$j-1/2

EBB. RELE jBOTt=5—5 L. Ld-T Litd3MEOTME LT

|IL-L| < |L-DL|+|L- D)
< L= DL+ - L]+ |1 (4.106)

285 X (4106) o5 0E 1HB X OHE 2151, §(s) iwon T

la(s) —a(s)l < == (5] 5 s €lsjmaasi41p2) (4.107)
R Ng; (k)
;-4 < =7 (-2—> (4.108)

BRI TBEIEDS, ZF0EFN

- 1 & it s
L-5L = |— / s) —q(s))In|sin —|ds
|12 = I| 2w-;§2 ., 26) = 3(9)) 5
< ﬂﬂ'zrs(ln 2)m™? 4.109
< 5 (4.109)
7. _ T Ny 23 -2
1L=I| < Ztrr’(n2)m (4.110)
THMETES. TAHEIFHcH>WVWT
8 t h
bi=— Y= o=z (4.111)
B &
~ 1 ™ hf2 t+s
L = |— M, ;tln |si !
L= |5 [ Mot




43, BREZECIZEMEF Vv v VOREIEEB X 0B E{f 63

< —Zl wl | [ pinjsin Y22 d¢|
M.r2 m sin¢+¢j
< Hd “wln|——2 |4
= or ;1/0“ . =Y+ ¢; v
SIH—Z—
Mqrzm
= ' 4.112
2w ;CJ ( )

282. X 4112)0 Cj o, Hobic C1=0Thv, i j#F1 0EBE, Mk

-

»Ho

. 0+ ¢ .0+ ¢y
T | [Tap<in|——2 | L2 4.113
| < N — < _ - .
5] < tn|——2—| ["wdp <In|—2—| 20 (4.113)
sinp ————— sSin ——
2 2
B2. o Cckhk=min{jm—-7+2} cH3. Lizh-T L4 i}
- M r: m
1Ll < EIA
M, [m/2]+1 Sino;qﬁk 1,
< 2 1
= 2 22 ol —0 + ¢k 7
J= s1n
2
2
< M";r m~2Inm (4.114)
THMETE 5.
7, (4.103),(4.109),(4.110),(4.114) 2 ¥ & » T, e OFMHEE L T
er < |h- f1| + |, — le + |f2 - f3| + |f4|
1 Mmr?
< (§|ln 27| +1n2) N *r*m=2 + T m~2lnm (4.115)

195,
DEo#EREy, K (483)ic k3 ex DFFMHIR (4.96) 0 3fEi1ci-TH D, /1K (4.84)
& B €L @%Wﬁciit (4.115) i kegE L <

M, 4
—|ln2r|N orim™? 4 2 5 ( In 7—{- 37r) mrim™2 (4.116)

PHRELB-TVWE. FLFAEEF vy + VOIRLUME U, OBER

lur(®;) — G4
M, 7wr?
2

cHMshs. X @1k, BEONEOA— Vi, BREEZOEK micxd L
O(m™2Ilnm) ThzsEr o023, A mBhsvEsirr Om™) oELEKT 2
[101]. cpC &% 443 o R HER TR~

N,
< _E_Wzrzm—z + ( | In 27| +ln2) N,orm™2 + —L—m?lnm (4.117)
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4.4 EREZFE0 Polsson 50y — X FEHEADEH

AFicBWT bHIE & @Hkic 2:koC Possion SRR CHEREZMEL, Aifi TR~N7HER
BRECIZHABET v v+ VOFREEEY — ZFRBENIGHT 5. I TRFICHEFE
FYve VORMBABEZEBLIVZTOBEFMOEHNELHEBT 210, v—2IHL LT
Ao point-mass 5B 2 E FAEH WS . AFHTid I DO EF L% one-point-mass model
LI Eicd 3. ¥ 1z one-point-mass model [t 2V — 2 B OKMEREL L U
BEFBEEZREL, Zh o 0FUEEZHMEMAIIC LDIRT.

4.4.1 one-point-mass model & FRIED =

One-point-mass model & i3, BN L E—> O HADELET 2REEZRTEFLT
0,
f(®) = Qb(x — &), x e (4.118)

TERLENS. T QRELAOHE.R,  REAONBERRT 54/ -9 TH5. C
DY —REFNVIIHTEIHNEEF Yy v+ VId

ui () = —%ln|az—£| (4.119)
Tiéné.&wmmmm%mwdmﬁ?%v—xﬁﬁ%mécnéwﬂax—yQ,f
EHETAMELND. Ao BRLECBY 3 u@) BLU %(m) 5 (4.19) 2R

THETEREEEF vy v+ VRIBRECBIIZHEOATHZ &5, BER
- g—lnlw _¢|=uz), wel (4.120)
T

2t QLU EAMETIMEERS. 2L v(e) B3R (419) 2 VCHES
BHBETF Ve VOETHS. BB/ T A—5 D55 Qi3 Poisson 5IEROBOEHE
& 9
- [ 3=(@)dr(2) = [ f(@)d(=) = Q (4.121)
EFHOWCRETEZ2ILDL, UTTRILE~SA—5 EQHFEDHREELS.
FFCOMEORO—BHZIEWT 2. BRLBIIE—-EHR LKW 3 >0

j, =123 %85, ChoDHIEBIZUKEF vy v e IO WT
— ZIn|z; - £ = v(=;), j=1273 (4.122)
i
MR T 3. L~ T, point-mass 0@ € 13 & & 2 5

o, €l =ex (- Fu(e)), i1 (4.123)
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LR BEBOMTES. A T, j= 1,23 BE—EHECTVI L2 5K (4123) KDY
YoFikfeti—2ThHD, COMBORRI—ETH 5.
R (4122) o MBEORER, I HRR

U)l(f)
W(&) =] wé) | =0 (4.124)
ws(ﬁ)
272 L
wi(€) = o)) + Llnfe, — €,  j=1,23 (4.125)

2T
OBERECRET 20, BB v(e;) oOBEITEBLWTBEEEL 3D HER
(4.124) DR O BHERBIETER V. LHAL I T’ v(z;) OESERICHENETS 2
CRELTEBEZEDZ. HFERX L124) dixmBofgcd LABRROERSBE Wiy,
2oL LT Gauss OREEEH WS [102]. cot sfiB EoEFIcAVERERR

G = & — {J(€)TT(ED} (€)W (&) (4.126)

TERENS. T hkRREANK, T RiffloggsEL, J(§) 2 W(E) o Jacobi 1771,
bbb E=(,f) B L &

ouy Oy
A
J(€) = %3 %5 (4.127)
ous Dy
da 08
2EF. coTHEBO EE€EQrovwT rank(J(€))=2Th B &b 5, {J(&)TI(E)}
RECEET S.

RER (4.126) i
WO =3 w;(€)’ (4.128)

L |[WEIP 2BMET 5 RERER - TV 52, EEE I BT I8/ ME 121X
HE B LBV, BMI~NONEE RS 2HESLEERS. 22T u(e) 25t E
TEHRELTER e, )=1,2,3 LERLZ/H ¢4 2280, FIER
wﬂ({)
Wy(f) = [ w,(é) | =0 (4.129)
w4(€)
2%25. L 1,k €{1,23} c h#RThr. HERX A1) oRI-BTHY,
X (4120 ofRic—HT 2L iErTH S . HER (4129) w33 5 Gauss 0 KiE
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0 R i |
Erresr = Earp — (I (€T T (€)1 Tna ()" Wt (&5) (4.130)

cEahd. 127 L Ju(€) it Wi(é) o Jacobi 1751 T d 2. KiEs (4.126),(4.130) iz -
WTROEEMSK D L.

(w2 4.1]
o3 bE—EHBELicrwdE x;, 7=1,2,3,4 2%, & 2 HER
w1(€)
wy(€)
W, (&) = =0 4.131
4(&) ws(€) ( )
w4(§)

ORETE. HE£E2RER (L126) BIET 2 HET 3 & &, KER (4.130) 5 &
KNE LB WEDIR 1 BEU REBRCENTES.

[sERA ]

M EEE o JE)TW(E) =0 e E&DA & et U, Ju(€6) T Wa(&) #0 &7
% J,52€{1,2,3} @R EBTEZIEEFREIV. ~z b pi(&), 1=1,2,3,4
%

T
m@a:(iﬁig%), i=1,2,3,4 (4.132)
\I‘Bj — &l

EBE, AT, J=1L234 8 0326 —HRECBVWATEHZ I 05, P,y (&),
P, () g b p(&)) E—RMIICIRB LS 6, 12 2B ENTES. COE K
Wy, (66) = wi2(£6) =0 &j‘n‘f; Z.3 € {1;2; 3}\{i1)i2} 250 T

0 = J(&) W(&)

= 2 (€0, (60) + wis (E3)ps, (€5) + wis (E0)ps, (€1)

2w

Q
= 5 Wi (éo)pi, (&0) (4.133)
k0w, =0, WE)F0iPBET 2. Lieds>T wi, (&), w, (&) @3 BuwgFnh
—Hi 0T, zhz s cRY. {02} ={1230\{5i} &< &, RER (4130) i
5L

D (w0, (E0)ps, (E5) + w3 (€D, (€1) + wa(E1)Pa(ES))

I (€6)" Wi (&) 5
Q
27

— == (w;, (§6)p;, (&0) + w5, (€0)Py, (€0) + w55 (€0)P;, (€0))
0 (4.134)
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282, ULt TRER (4130) 5 &icdIBELR WL 37 J1, 2 2 BRI ENTES.

[5E A # ]

HEAlIEZ2EVWTROTALIT Y XA 2HE 3.

[7iwdu X4 4.2]
Step L. IER Ep s 0 3o —@EFE LR WAK ©;, 1=1,2,3,4 &S
Step 2. 4/ z;, = 1,2,3, 4 po@Mic 34 ¢, 1=1,2,3 283,

Step 3. W () = (w;,(§) w;(€) w(€)T &%, W) =0 0@ERER (4.126) 1tk v
KB .

Step 4. KER (4.126) 8 WH LA €y ic>nwT W() =0 Tt nif, Step 6 ~17<.
Step 5. 32 ¢, 1=1,2,3 2@E 41 0FHO L > IcEBURBL,Step3 ~R 5.

Step 6. Wy(&) = (wi(€) wa(€) ws(§) wa(§))T &, Wi(§) =0 off % Step 4 TIUK
Ui & #91BifE & LT Gauss OREHEEHAVWTRS 5.

T Y XA 421IE D BINBEBNMI~NOINESBETSNEHERT.

<# 4.1>

sz Q = {(z,y)|2%/9 + y* < 1} & & &, one-point-mass model /¢35 £ — 5 %
& = (-1,0), Q =214 3. &asic =, j = 1,234 &L (0,-1), (3,0), (0,1),
(—=3,0) 2 BALBEE2ZA25. Kb v(e) OMRIERCHETERLSDLRETS. &7
RUwbi ¢, i=1,23&L7 (0,1), (=3,0), (0,-1) #Fvr, REX (4.126) % & o
mEE (1,0) s LT, FERA WE) =02R oL 2ia5. 451 @, & B&
& OMBEORBERYT. HE2R 4.1(a) kRT. ® 4.1() X RER (4.126) i
BB/ NETd 3 (0.6227,0) il T 3. 22T @, 1=1,23 &L ThHo6hDHT
(0,1), (—3,0), (3,0) 2:Zv, MHE= (0.6227,0) & LTRER 4130)2H w5 . FR%:
% 4.1(b) R d. & 4.1(b) Ty RER (4130) 3EOBTH 3 (—1,0) itk Y 5.

BRIT7TAVITY XA 42 BIIARBB/NE~OINEEZRITZ DL » TV B, KiE
BB INEEARIEL-bOTRBVWIERERBLTEL.
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y
(0,1)
Q FIHUE (1, 0)
A W4 N/ \/% Vi
A %1\ A 1~ *
(-3;0) &CLO g (3,0)
l (0,-1)

X 4.5 fHIE N & point-mass DHE &o

& 4.1 7TATY XA 420k 2 RBETERNME~ DI O [E] 5

() 7T Y X s 4.2 ZHNRVES (b) 7T XA 4.2 ZRVEES
RiEEE o, P =15 o Br
1 1.0000 0.0000 1 1.0000 0.0000
2 0.6919 0.0000 2 0.6919 0.0000
3 0.6435 0.0000 3 0.6435 0.0000
10 0.6227 0.0000 10 0.6227 0.0000
T; %J%ULE'?‘
11 —0.8898 1.1954
12 —0.8454  —0.0170
19 0.6227 0.0000 13 —1.0037 —0.0045
20 0.6227 0.0000 14 —1.0000 0.0000

4.4.2 one-point-mass model (Cxt ¢ 2 #RIED HMIER D BEFE

TAUITY XA 42 52HWTE S point-mass OB OHETLREZ0NMAEE L 2. &
(422) 2RVCHE LA EF v vy L0 fE v(,), ] = 1,2,3,4 08227 hZFh
g, =12348. cosx Wil ozt Wis(€) i

&1
€2
Wir(£) = Wy(€) + (4.135)

€3

€4
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THEEN3B. LIz - C point-mass DEOME% € £ B &

IWae (&)l = 4 ZE <2 max |e] (4.136)
1=1

BEROToEDS, TLT Y XA 420 NEHEREL LR (4136) 2FH VWS . B
g, DFMMIciRE 43 cEONIBREA VLI ENTES.

FATY XA 42%FHNWTHESNT one-point-mass model OHEERBE %R € THET. &
D& &K Wie(€) 2 &g 22 LT Taylor BT 5 &

Wig(€g + 68) = Wap(€g) + Ju(€5)5¢T + O(||8¢11%) (4.137)

2182, 2 oT Ju(€) iz Wi(€) © Jacobi 1751 T 3. aoic Ep+6€ =& ¢B%, R
(4.137) D =R L O EZEE L TR/ 2EEMUEA VS &, ||6¢]| o E LT

16¢ll < [1{Ja(€)" Ta(€5)} " Ta(€p) IIIWar(§o) — Wan(€a)l|
< 4 {Ja(€p) " Js(€R)} T a(€p) Tl max e (4.138)

7=1,2,3,4

28%. R (4138) iw BT {Ju(€e)TJu(€p)} alle) B 2 x4 775 TH B LICER
+2&,

I{4(€5) " Ta(€5)} " Ju(€5) 7]
= ez ({J2(€5)TJe(€5) ) (€ 0) 1T {Ta(€£)T Ju(€ )} 1 u(€R)T)
= e (7€) T1(65) )

| NJa(€g)T Ja(€R)]
= J det(7a(€5)T s (Ex)) (4.139)
285%. 23T Amae(4) 12 EHFTH ADEBHEOBRERRT. &5
Pl(fE)T
. Q (€g)T
Ji(€g) = “or | pyie,)T (4.140)
p4(fE)T

&0
e el < (5) SlpEanea=(52) Sl @14

BLU

det(4(€0) u(62)) = (52) 3 (I€o)Pllp, ERIP = (pi(€2) T, (E2)?) (4142

27 <
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ThaIEhs, R (4139 0sEHE LT

4

> lip, (€)1

T <2
Q[ 2 (Ipi€a)lPllp; ()| — (i€5)"P;(€5))%)
J (4.143)

I{Ja(€6)" Ja(€£)} " al€)

/5.
R (4.54),(4.78) & R, (4.143) 0 F 2 R, (4.138) kA AT 3 & & ic & 0, point-mass D

EME g DBELXFMWMT 2 EBTE 3.

4.4.3 one-point-mass model (x93 3 FREEO R E O FEH

AETRU Eic ik, BIUVBEFB T2 HEEBRERST. HE Q 2HK
ZHLETBEE 05 0, ¥ubs Q = {(z,y)| V2> +y? < 0.5} & L, one-point-
mass model @ /¢35 x —3 % Q = 0.7x 21 5L U & = (20,%0) = (—3/40,3/3/40) &
Bui. %7 Poisson 5IERXOBOFAMIFE LT ug(z,y) = 1+ Re(exp((z +1iy)/2))
EHV, BREcbBF o8B EF Y v o VEHET B A (25,y5), J = 1,2,3,4 2 LT
(0.5,0), (0,0.5), (—=0.5,0), (0,—0.5) %;&A #:. & 4.6 i< 4 Q, & X ¢ point-mass o £
& (z5,9), = 1,234 0RE%2RL, B 47T KR ik iy 3 Poisson 52RO
u(lf) 2o BEMBEKE ua(d) BLUOHHBEF v v+ v u(f) oRHERT. 22T bid
BAREOM (2,y) OBERRFOHERN KT BBERERSH LI BEONED

2.8 1.2
y
2.6 11
—+(0, 0. 5) u(é)
< 2.4F 40.8
N
(-3/40, 3/3/40) S D
2.2 10.6 ~
X ~ 3
. | S
(-0.5,0) o (0. 5,0) a3 2f 410.4
1.8+ uH(4) 40.2
1‘6 lllllllllllllllllllllllllllllllllllllllllllllllll O
(0, -0. 5)
( 0 /2 T 3n/2 2n
4

R 4.6 i Q& point-mass o 7 B B 4.7 BREcsTF3 uld),ug(d),u(d)
(20, %0) D 53 7



4.4. BRE#RE®D POISSON 5ROV — 2 HHE~DO@EH 71

A — S ORID/®, BRERE BT 3 ERSF0EKE 32,64,128,---,2048 0 73&

DiIcE >t TOBEERBRSHO Lo, BEFMRE L TR (496) 8L v (4.115) %
Hw, 2hoicHn3 N, Mg, N, o #F{fiic Lagrange gRiZH W7, & 7 Gauss O K
BHECIANKEMNBORXS > &2 BT 270, TVIUXA4200BEE LT 25 Ho
BR3EERHW.

R 4.81c v(z,y) OHEMICHT 2 FHBRELEBOBELRL, B 4.9 cBEF M
(4.96), 5 X ¥ (4115) e i3 3 O(m™?) & O(m™?Inm) 0FAERT. N 4.9 L D ERER
BoREVEaIR O(mlnm) oHp@ET 545, B VIEHE (m < 512) ik O(m™)
ODEBPEHBT 2 EDbD 5. $1-N48 LV 22 BL CHBEELERBOBEDLLR
¥ 10EFIRE - THY, ER (4.96),(4115) SEEOFVIHMZE L2 L Bbh 3.
B#%IicE 4.10 ;¢ one-point-mass model O#EM B O FBRE L EBOBEDOEHES:
AT HEMBOFEMBELEBOBZO IS WTH I0EFHTHD, BEOE VM
2BEAB3IEHbhE. FRBREROBARICHT ANEOL —Fb L —HLTWS.

) -2
115)

-3t -3

._4 - _4 -
— ~ X (4.115
W W o
B &5
2 2 l

6+ ERDRE -6 5 (4. 96)

-Tr -7t

_8 i 1 | 1 1 I _8 1 L i 1 1 1 A1

32 64 128 256 512 1024 2048 32 64 128 256 512 1024 2048
B|MAOB BRARDOM
R 4.8 BRE#ZEZHVE v(z,y) 0 K49 BREZEEAVR u(s,y) 0
HE BT AR EERELER HE B 2FMEBRE OKK

DB/ EDOEAL 53 DAL
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EFRDIRE

32 64 128 256 512 1024 2048
BAROHK

4.10 Point-mass OHEENE OFEMERZE L EBROBREDEAL

4.5 #

il

AT T} Poisson 5ROy —2FHBCHT 2 BABREEAVARERELRE
L, 0B Ic>WTHB L. £ Poisson FEROEBREAEZEHABERERZEHL
T%ﬁmbt,%%ﬁﬁ%@ﬁﬁ%&?%f%%?i&momf%%mﬁ&t-&K%3
BETRL B u(e) B L RS BMS %(m) EFROEREE T vy v VO EEE, B
RERZHOVTHHEAL LA BEAREEZRELL. - RABESOFEOE I, HRER
ELT—EFEREAVWRLEBAOBEIFMEB IRV, BEONKOY — 5 2R L 1. HH
BEAD@EAB & LT one-point-mass model |34 3 Poisson 58X D v — XN EE &
A, BEOTNVIT VX LBLUVBEFMZRELL. BRICHEERICIVREL 2K E
BEPENTHS EZRL, REOGVWAEFMEZEATVWE I ELHAL 2.



5 5E

Point-mass model (3§ 3338 AR >

v VERBEICE S B AE#EE R E

5.1 #&

Tl

H3FicBWT 2kt Poisson FERAO v — 2 BB WTHEF 7 v v+ VERE
BIEBICEERGEAEE oI L %ERL, £ point-mass model R BEE & W 5 IHH
AEOI LIS, EEEERY —REFNVO—2,R-TWVWBEIEERREL. AEBLU
23 point-mass model et 3 3K EF v v r» VEBBIREEHL, W 2 ORI
KX T A HEREERET S

¥ EF v v v VIS I B W T point-mass model (& star-shape model & 72 5 O, W
FMBEORO —SURBSBRTFINZEERY —XIFOEF NV TH 5. Point-mass model (3 &
OB, BEEWS SEREO A -2 25 o0, HERMBRZ BT 28PHEREF VP
RABHECBVWIBLEERLGDORMNE I -9 TH5. B THRABHETRE
ODEBHOMENBONIBROBELRESEETIILVALATVS. TOROER
ORERERE, +7%b b Dirichlet £#E2EUT 2 RAERRBHOMNBEZHEET s H
BT oaHESHRE, EEERL->TWVWS.

Plbkoc &%xZ@L, AZE T3 point-mass model i34 2 ¥ * 7~ v + VEEIK
B AMBEHEEHBECOVWTERL, TOHHEBRELRET 5. BRI 5BEIWNEEF
vy e VOMMER, 8 iciER i B+ 2 Fourler (23 & point-mass model D& /¢35 # — %
OMOMBEERBLLTVE. $¥HEALIcBT 3HH KT v v + 1o Fourier %R
L, Fourler {£%; & point-mass model @ ¢35 2 — % O ORKWEFHEZEL. COBEFE
EEHOVWAILICL, MBHEMESREFEX LR CBMECFEEINS J&2RT. [

73



74 3R 5. POINT-MASS MODEL icx9 3% ¥ 7 v v v V¥R BT 2 A EHERE

BOYMEME & LT, Fourler 23 i {L3H B Ic @ # Fourier Zff2 Al B EHE %
AL, ZTOBEFMEESAS. & 5B Fourler KM oW BEEFA LA BEREICE 3
Fourier ¥ o SHEOHEEA2RL, W2 L - EREONBHTEB L VB LT
Hx5%25%. DED 200kt 2 0BEHMIc>0WT, ZhZPnBBEERICLIDZDOHE
it %2R 7 .

5.2 Point-massmodel csgd v 288 # sV o+ W FHMELCEIT2[E
HEMBE

5.2.1 Point-mass model [Ccxd 3 XBREORD —= 1

AETRE2RTEM R’ 254, R’ Loz (2,y) ©% 7. Point-mass model izt
THNRETF v v VIERIE L li, 2w Q N o point-mass model

ZQJ —ZI5Y— yj): (mjayj) € (51)
BHEKT BERNEEF v v
1
up(z,y) = —E/nf(m', y')In \/(a: — )2+ (y — y')2dQ(2", ¥)

= —%2% /(e — 2,7 + (s — 9, (5:2)

» &, point-mass model D& /x5 2 —5 N, (z;,y;), Q; #HF+ 2B E <& 5. Point-
mass model ®/v5 2 — 4% N, (z,,y;), Q; i¥ 7 1 ¥ point-mass @ {H¥, &% point-mass
DALE, BLRVHEBZEF ML bOTHS. UTTRER Q& LTEA2TLET 2
¥R 1o MEE
Q={(z,9) 2" +y* <1} (5.3)
EHVS. R, MEERF v e VicBT2ERELT QoRA T Lkt 3 @B 5L
LENTWBEAS %% 4, point-mass model ®/¢35 x — s HEFMBEIc>WTERT 2. B
BEBOFEZ 1 LAl, CHREROIEO¥RE R OB BRIV AETS 5.
Point-mass model izt 4 25K ¥ 5 v v v Vi, BR T e B clBEELA A WEBS

ur(0) = ur(cosf,sinf) = —— Z Q,In \/1 + 72 — 2r; cos(6 — ;) (5.4)

TRahz. 12720 (rj,p;) i3 point-mass ORIF (z,,y;) *BEEEB LD TH 5.
BA% ur(f) MR ELEFM S THe B BB ©H 5 2 &2 5, Fourier BRAIBETH

ur(f) = 1 {@ + i(ak cos kf + Sy sin k9)} (5.5)

7| 2 k1



5.2. POINT-MASS MODEL iz3t9 23808 7 » v v Vi BRI & 1 2 6L EHERE R 75

LtFEIhB. 22T Fourier ¥ & LT

2r
ap = / ur(6) cos k69,  k=0,1,2,---, (5.6)
0 .
27
B = / ur(6)sink6d8, k=12, (5.7)
0
TEHRINZbDEHWV. & (5.6), (5.7) i3 point-mass model /¢35 2 — % ZFHWT
N
-3 Q,ln1=0, k=0
a = 1"=}V (5.8)
o Z erf coskp;, k=12
1=1
1N
/Bk = %ZerfSink(Pj: k= 1’2"" (59)
3=1

z =1+ 1y, T,y€ER, z€C (5.10)

AHOWCTE -4 5. S5EER 2, BXU o %

z; = T+ 1y, j=12,--- N (5.11)
Y = Oék+’6',3k, k=1,2, (512)

EEHRT S. KX (5.11),(5.12) icw W T, WHEH 2, & point-mass DI E (z;,y;) ZHAEEK
FLicbDTHY, % REHEF v v e ur(f) o Fourler ¥ cd % . & (5.8),(5.9)
L0, BEH 2z, BXU Y le 20 THEER

1 &
BRI T 5. R (5.13) 2Bic, RicRTFEORO B EE LB .

[Em 5.1]
v —2IF f(z,y) & LT 2> point-mass model

N
Alzy) = Y Qab(z —zj1,y — ;1) (5.14)
5=1

Ny
flz,y) = > Qjab6(z — 2,y — y52) (5.15)
7=1



76 % 5%. POINT-MASS MODEL icitd 2358(E 7 » v + ViR Ic B3 5 (1B F RIS

2EZDB. L i #JoEE (i,v01) #F (251,950), (Ti2,¥i2) # (22,¥;2) TH D,
Qj,k5é07 .7: 112)""Nk) k:1:2 &?‘6 X Hic

Nl Nz
> Q= Q;2=Qr (5.16)
=1 3=1

EREL, ENEFNOY — ZEBERT 2REEF v v v % upi(z,y), uro(z,y) T°F
3. D& &

ura(z,y) = ura(z,y),  (z,9) €T (5.17)
BERILT B 5, N1 = Ny 34 {(z51,451), 7 = 1,2,---,No} = {(2;2,952), J =
L2, N} T 5. &5t (250,40) €xtisT 3 {(252,952)} WO RZED T (252,952)
TERTEE,Q;1=Q;2 BERVIL>.

[z e8]
X (5.14),(5.15) ©& & 1 3 point-mass model ® £ point-mass ORI BEEEEZHMERLT

Z;1 = £L‘J"1+Z'yj]1, j = 1,2,"',N1 (518)
Zj,2 = xj',2+iyj,2) ] = 1)2)"'7N2 (5.19)

EBE, BADAERT BMEKAE T v v v upi(0), up2(f) o Fourier ¥ % W1, W2)
k=1,2,-,c£4. R (514),5.15) 0 v — 2 BEHERT B EF v v A BER T ©
—XK$ 32 Ems, #HE Fourlier ¥ic>w<

Vo1 = Ve,2) k=12, (5.20)

BT 5. R (5.20) e (5.13) AT B &

1 & y 1 & .
57 2 Qi = o7 2 Qiazn k=12, (5.21)
J=1 Jj=1
L8, &5
Nl N2
Y Qi =Y Qiazt, =0, k=12 (5.22)
j=1 j=1

195 .

B8 {22 =12, N} % {21, j=1,2,--- M} c&shzH088 AL 8%
NBVWAOES BB L, thZhoSolEKksE My MptEd. 88 Ak jico
WCIEF 2 RHT 2 &ickD

A:{Zj,Q) j: 1)2;"',MA}:{Zj,1) j=1,2,"'7MA} (523)



5.2. POINT-MASS MODEL 12343 2 6¥0R 7 ¥ v v Vil B 1 2 fi EHEERE 7

ELTH—MUELEbR V. JOoSHEERHWS &R (5.22) 13

My Nt N2
SUQin— Q)b+ Y Qiazii— D Qj27t, =0, k=1,2,---, (5.24)
=1 j=Ma+1 j=Ma+1

LB B 211,221, ENL L EMa+1,2) EMa422) " ENp2 BB ST T &, 7 = 1,2,
Nz Ty e, K (5.24) 1

N3
> Q8 =0, k=12,---,Ng (5.25)
1=1

TEENDE. JTCIi#]DEE EFETHD
Qi1 — Q)2 g=1,2,-+, My,
Q3 =14 @iy, j=Ma+ 1, Ma+2,--, Ny (5.26)
—Qj-n+Ma2, J=N+1L,N+2,--- Ny
<55. 570 Na=N1+Mpgt52.%(B16) BLUR (525)% k=1,2,---,Ns— 1
S2WTEZX,

[ 1 1 1)
& & o &
Vo= & & - & (5.27)
\eTt gt gt
( Q1,3
v o= Qf’g (5.28)
QN3

e, Ve veonwThHER
VU =0 (5.29)

BRI B - 475 V @475 i3 Vandermonde o {7515

detV = (-1)N3(N3—1)/2 H(& — &) (5.30)
i<y

TEIN, BHEKRGEODVWTI#]DEE LEFE THBEIEDS, COERBTHL. L
Fo 8-> THFH V7 BEEL

v=V70=0 (5.31)

2B 5%. ol
Qin—Qj2 = 0, j=12,---, My (5.32)
Qix = 0, j=Ma+1,Ms+2,---, N (5.33)

—Qj2 = 0, j=Ma+1,Ms+2,---, Ny (5.34)



78 % 5F. POINT-MASS MODEL ic3t9 2308808 57 v v+ VBRIREIC BT 2 M BHEERIE

ABBWRL, E518 @1, Qi T 2 RELY, Ma=N1=No BXU Q,1 = Qj2,
j: 1,2,"',MA TRIIFTNRERSRKR W, £k {(-Tj,lyyj,l)a ]: 112)"'7N2} = {(mj,z,yj,Z)y
j=1;27"')N2} 85,

[EE 8 #2]

FESL1Xy, ¥ EFY v ur(f) oE# Fourier &% Y » & point-mass model
DENTA—IPB—BICREEINB I LB 5.

5.2.2 [F—iME%iF> point-mass model (T AN BH TR E

EE 510 R» 5, point-mass model DR x5 X — s 2HFEST B}, WHEF v v+
v ur(f) o Fourier ¥ %k o, 52X 5.13) 285 2 = ic>WTRIFIF L V. L L
HFERX GI) 3EREFERNTED, — I LW TH 5. 2 2 i3 point-mass
model ®/¢5 2 -2 05 BHBE 5 A—5 (2;,y;) DAERMT A -5 & L1, RITR
THNEHEEHBEOBEICL > VTEET 5.

[f5 %8 ](Point-mass model [cxt ¥ 3 [ BH#FEHE)

Point-mass model (5.1) (CH T3 HHART VL v W RHBEICE T, N5 X—FDD
5 NELVQ #BMEL, T L QB JICLOELV—FDE QF#0TH3 ERET
3. COEERMNSA—F (25,4), =12, N E#gEEL &,

32— NBro QrBEmMTh e, R (5.13) 1

Q N
W=ord gt k=12 (5.35)
2

J
TEEN3. R (B3I E2LERT 2L, 2 T 3 HER
N
szk = -2—1-6-7]” k = ]_’ 2’ . (536)
=1 Q

218%. R (536) oA 2, =12, N cl¢ 28R EB-TBY, Chd%
Sk) IC:-],Z,"‘, EBL-BEBEY 25y ]:1:277N@;@%K@5‘5

k
S = > |J E k=1,2,--- N (5.37)
J1<g2<-< g 1=1

TEREREINZ 6D 25, 7=1,2,- N it 2 BARHBRALIFEN 3. OBAMHER
sk EXRFBR S ic> 0T, ROFEEBTSNT WS,



5.2. POINT-MASS MODEL ic34 207 v v+ VBB B 5 B HERE 79

[ 5.2] [104,105]
HHEHE 235, .7: 1)27"'7N D F AT FR Sk, k= 172;"'7N B U R Ska k =
1721"' ‘:OL\TU/_\’@E@%ﬁﬁ)&ﬁ#%)

k-1
Sk = (_1)j+13j5k—-j + (_1)k+1k3ka k<N (5'38)

|

xS
[
-

St = Y (=1Y*s;S—;,, k>N (5.39)

1

&, (5.38),(5.39) & Newton o K & IEIEH 2.

.
1l

Newton o AR, (5.38) % sp ic 2 WTHL &

( 1)k+1
sp = ———5, +Z 1), Sk—;, k=1,2,---,N (5.40)
2@, WHER Sk k=12 N ofid» s BAGHR s k=12, N ofts—
BILEZ2L0025%. 1EAABRACDVWTROEESPM SN TV S.

[ 5.3] [104,105]
MEMK 2, 7= 12, N oBEAMHRE s, k=12, N &3, cots
2z, §=1,2, -, N R REHER

N sV sV (1) sy =0 (5.41)

DRETH 5.

EH 52,5380 (5.36) 2 w3 T &ic kv, point-mass o fir & HE F M © A R M
KT sROEHEET .

(== 5.4]
v — RIAN, § T O point-mass H[E— DHME Q % o point-mass model
= Z Q8(z — 25,y — ) (5.42)
j=1
TEBEINZb0ETE. MEEF vy v e rd N R ToE# Fourler G¥ w, k =
1,2,--- N Z2FHWwT

2k '
S, = k=12, N (5.43)

- _Q_’Yk)
tEE, R GA) LvEHEEN B 51, S2, 0,5y FHVARBARER

Y sV T s T (1) Vs =0 (5.44)



80 ff 5%. POINT-MASS MODEL i34 208 E 5 v v + VfSIREIC BT 2 M EHEE G &

2525 A G ORE 2,2, oy 6728, R (542 kHT 2HMF 7 v v v
WRE T B W point-mass ORI B DO E S Ik

{(mj?yj)7 .7 = 1721' )N} = {(Rezjalmzj)y .7: 1J2a' o )N} (545)

TERINS.

5.3 mu# Fourier Z®#H (A NEBEHTHEOKERE & B 2T

Hifii ¢ point-mass O BHEEME IR, WHEF v v v+ Vo FE Fourier ¥ %2k, £
HMEBR BM) 2B ERBEINSZIEARLE. ABTIR C O EZ BV R ER
BEEREEL, ZT0BEFMEES X 5.

5.3.1 & Fourier A H (-2 EOHERE

BEOTENBRIBLVT, UM EF Yy v+ VORIFARBBREOEHBMAEADATH S C
ENBW. CCTRER D LSRR AR 2nf@Bok

6, =" =012 ,2n—1 (5.46)

THEEF Y+ L u(0) BEZSLATVWEIBEE2EZ 2. C0BE, % Fourler ¥
FERlEE LT b XL MO TS KR, BEft Fourler i

P 2n—1

Yo == ur(fp)(coskb, +isinkb,), k=1,2,---,N (5.47)
p=0
Th 5. ATt o ot Fourier i % # % Fourler ¥ oLl & L CH W 2 KER
HEERETSZ. COTHEEF Y v v ur(0) i3 Fourier %3 (5.5) k@B xh 3 &
& o, BER Fourler Zift W RUTEELRELZE2ERLTHBL .
% FBE#L Fourier Zuic X v B o h ik Fourier REOEMME % 2B VT S %
~ 2k

Skzaak, k=1,2--N (5.48)

TEMT 3. 5K (540) 2V T, s %

5 ( )k+1

S+ Z 15,5, k=1,2,---,N (5.49)

Kk DIEMT 5. BN, Sk, £=1,2,--- N 2HVEREFER

N =5 N 45— (=) Y5y =0 (5.50)



5.3. WSt POURIER Z5io% Fi\ 7o GLEHE RS O BUIMARIE & 2855 3% 81
D ¥E R EJ) ]: 1)2)7N =KD,
EEJ' = Re'z’j, gj = ImEj, ] = 1, 2, s ,N (551)

LB Eicky, point-mass OHEME (Z,,7;) 2/BsEBTcEs. oBa, K
#AEER (5.50) oM &R 525, & & it Durand-Kerner i % fi\ 5 [106].
Durand-Kerner i3, K18 X

P(z")
(+1) _ ) M
z; =z — H(z(«l)J (1)), j=1,2,---,N (5.52)
7 i
i#)
ERHOWT N RAKFELX
P(z) =2V ta 2N 4" P tay =0 (5.53)

EZBAOMERETHS. COFERFEROLBERRKICKRDLZHETH D, 1o KIEH
REEFEWEZ DI EBHONTWS.
BRICAHG CHRELLKEREDO 7o —F +— 2K 5.1IK/RT.

Lk

(AT vl u(6,) DEEAS |

(em Fourier & 7 £HN |

( #A#H3t 5, ENewton' s identities 12k Y HE )

N-1 ~ - N-1~ N~
+5,2% % o 4 (D Sy_z4 D) Sy =0

Durand-Kerner Eiz& UM AIEN
z N+ §lz
+RE, MER 2,483

((,5,) =(ReZ, Im%) EH<]

(#7)

B 5.1 @# Fourier ¥4 B\ 7 point-mass O EHEFE DO 7 o —F + —




82 % 5&. POINT-MASS MODEL o9 208 ¥ 7 v v v VERBEICB S 5 MEH ERE

5.3.2 pe# Fourier ZH % M £ E O RIERE OB EFIE

HEIIMCEELAKERECBOVTR, @8 EF v v v ur(f) @ Fourier BRI
IR L (5.5) &7z 5 e @iy Fourier £ M BAFBER DL VWHIMBEL S 3. %
OPBRER St BIU G OFEMECHEL, BRI ICRELER (5.50) ORIER, $75b S5
point-mass OHEEM B O BEICHE T S. J 2Tk T PBEZFEML, X 5 i point-mass
OHEMBEOBREFMEICO>VWTERT 3.

¥ FEERL Fourler &t Y OB EE2E X 5. —HMK OB & Fourler ZHic>W\WT
ROFEMBKILT 5.

(% 5.5]
B ke{l,2, - n} s leZ*={0,1,2, ", } koVwTROEXBEKY L.

_ (0, k+ 1 k—1%0(mod2n)
> coskb,coslf, = {2n, k+1k—1=0(mod2n) (5.54)
=0 .
| n, otherwise
(5.55)
(0, k+10k—1% 0(mod2n)
2n_1 0, k+1,k—1=0(mod2n
> sinkf,sinlf, = ¢ ( ) (5.56)
»=0 —n, k+1=0(mod2n), k — I # 0(mod2n)
(n, k+1%#0(mod2n), k — = 0(mod2n)
2n-1
> coskbfy,sinld, = 0 (5.57)
p=0
2n—1
> sinkf,coslf, = 0 (5.58)
p=0
WESS LHBFEF vy v
1 o0
ur(f) = ~ {%—}- > (o coskd + By sin/c&)} (5.59)
7T k=1
@ B &y Fourler ZKfic >\
7Yk = 0O + Z Aopm+k + Z Xopm—k + zﬁk + i Z IBan+k —1 Z ﬁan-—k
m=1 m=1 m=1 m=1
Yk + Z 72nm-—-k + Z Yonm+k, k <n
= m=1 m=1 (5.60)

2o, + 2 Z X(2m—1)n, k=n

m=2
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%?53"5 ﬁ (560) XD, Vi, k= 1;2a"'aN @ﬁfﬁuﬁ’é@%f:y)l:li, i"j’ﬁd‘:;‘ M 7
uL(f) BRI EOER > wT n> N TR hiEiRsiuwiesnbrs. Kk (5.60)
& v, BE# Fourier Z#uic & 2 8% Fourier ¥ 0B E 1L

Z Yonm+k + Z Wan—k
m=1 m=1

- Vonmakl + 2 Fonmesh £=1,2,---, N (5.61)

1 — %l =

IA

TR TE 5. O CcHEF Fourier (R¥ v 0¥ H IR
N

el = 17| = 237 TS * exp(iker)

< IQI}C ri k:1’2’...) (5.62)

Tt s &k, R (5.61) 0L

5 IQlN ) r2nm+k IQIN %) rﬁ;m —k
— <
e —wl < 2 Z2nm+k 2 z_: 2nm — k
oo (2m 1)n
QN 4 e | —k
< 1=
= T2 rMmz=312nm e mzl (2m—1)
_ QN o & () IQIN = = (rh)*™
T 4n rMngl m 2;1 2m —1
N 1 1 n
— IQI r’fwln — + |Q| T‘Kl—kln_*_—rﬁl—
4n 1-—rit 4n 1—r%y,
N
= I?ll (2r"+k+3r )
n
5|Q|N
< IZL rag ¥ (5.63)
ERB. L
ry = max 7; <1 (5.64)

1=12, N
Thy,ri OER+FANS VLD ERFEL . R (5.63) X v gE#t Fourier Ziic & 28
5% Fourler ¥ ol O(ri/n) oA — 5 TRV T 2 &b 5. K (5.63)1c &
BRI, KA 5 A—2 rjickoTHRED ry KIKELTWS. L LE 53 1HIIR
LiEic 0B onkiEME (75,0) B2 cEEoEvwboThhid

M =Ty = max N\/~§+ifj (5.65)

ELTEIVWbDEZEALND. £oTID Ty 2R (5.63) tRALKKERE N 0HERE
EZFMMEELTHWS.

R
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wic Newton o AR (5.40) ic & 2 BAMKHR 5k OEYUBERCOVWTER S EHEE
LB IHRENBBEEONMESE LTKMBERBM o TV [107. ChidERE MM
WEOATRECHSDBEAEFH-LXBELTEL, ZOXBBEEICID ED X S IKEAL
TELEFMTA260TH 3. Pl LTHAIEEZRYT. 2200FH o, b 82z ETLXH
[a1, az], [b1,0:] CEFHIcH 2BE%EZA 3. COEE o, b, Z, B, BHco0<T

a+b € [ay+b1,a;+ bs) (5.66)
a—b € [a;— by, ay— by (5.67)
axb € [min{ajby, aiby, azby, ashs}, max{aiby, arbs, azb1, azbs}] (5.68)

a/b € [min{a;/b1,a1/ba,az/b1,az/b2}, max{a; /by, a1/bs, a2/b1,a2/b2}] (5.69)

BRYLT 3. 2 LB >0wTid 0¢[b,b] &3 3. K (5.66),(5.67),(5.68),(5.69) o %58
PR %A Zh T h KM [a1,a0), [b1, 0] oF, %, 8 WEEHET 2 WEKEB I3
BT, BEAK BRSO HBECEROXBEBITEZAVWTERTE 3. BBHEAMTH
BAZXTOORXBTRECER LB 2. HEAR CTRBEERRIC L 2XE@RIT&E A
LB, COBERELEBOWEEMNTEETZ. RS2 cERBick T sMicdd 3
REET:2Rd . BEXEERROXHBNT EBREERRORMBETOLLoBENTH S
PRBECEDZY, COMBETIRER Foutler FHOBELHEMETCHMLTVWE I & h
5, BEEXRRICEIZLONEIVWEEZLISNS. Lz - T Newton o A X 0K iEH I
Bk XEFEREEAL, BAGHRAOEUE Sk 0BZELFMHT 5.

Im Im
7]3=771+772
I
7y
Gy
=0+ 2
z
& 7, 2
I
el
‘[1+‘[2:‘[3 Re CI+CZZC3 Re
(d) ERBEAERIC & B X EENT (b) MREEAE R X B X AT

B 5.2 HEHIcHT 2 XEET



5.4. Bt# FOURIER &#% F\\ - (1B HE TR 58 o fR i o BUE 41 85
BRicREAER B5.50) o MEROBEFMc>WTELS. REFEXOHIERDO S
REODHBRBREFMAEAESL2bD0&E LT, ROFEIPHONT VWS,

[ 5.6] (Smith, 1970)[108]
N wmoR#gHENX

Pz)=2"+a;2" 42" P4 day =0 (5.70)
& NEOHRRZERY 21,2, 2y 2EA 5. CoE s, HER 5.70) 0o+ ~T OB
i B P AR
P(z)

I1(z - 2)

i#)

G, ={z |z—'z]-|§N

J

(5.71)

DHEESICESETNS. 708 ERS D 1o M FoEHE» ST, #othich &
58 MBEOBRBELET 3.

EFE560 P(z) LT

N =52 45N — 4 (-1)VEy (5.72)

VA, HER 5.50) oK ER Z, o EREEFMSBE S, BRNCHEME (5,,7;)
DERBERHEEE 2. LHELEEK S, =12, N »BEENRBEOBELE > &
P, R (5.71) 0 Pz) ostBE e XBBEIF2HAVE 02 EHT 5.

54 m# Fourier M2 B O LM BERTHNEOREO K EH

A TIE 5.3 TEEL B Fourler ¥4 Wi point-mass O BH EE B &
CZOBEFMIc T 2HMEEREZRST. 9 30 point-mass WHEBEHNICFET 5
BHwIo>WTE X 5. Point-mass OFEHNOEEER 5.3 Ry boe L, Hfo-c3
A—% ry, rs DEELTEROLIRRT 12 Db D% % X 1. & point-mass @ BE %
Q=03x2rm L, BRECBIZHEEF v+ VOBRSAOEKE, F 5328 /R
LR s flihic &0 Bon 2 MMECMM 107 BECKZMBE L. F A RUSER
%% Bz w3 Durand-Kerner 3 o U5 ¥ E L H12 Z |z§l+1) — z§1)| <107 » 2.

J=1
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%51 RB33IicBiF3 rubs LT rsof

Case ™ TS
Y Case .1 0.4 0.15
—(0,1) Case 1.2 0.5 0.15
Case 1.3 0.6 0.15
Case 1.4 0.7 0.15
/(”’ s Case 2.1 0.4 0.03
2, %) (z1,9) Case 2.2 0.5 0.03
\ Case 2.3 0.6 0.03
5o 13x/18 Case 2.4 0.7 0.03
0 M:/\M) ; | Case 3.1 0.4 0.006
(esv3s) / Case 3.2 0.5 0.006

Case 3.3 0.6 0.006

5.3 3 DIE4 © point-mass i &
Case 3.4 0.7 0.006

% 5.2 CHEMEDOFMBEORABEE EROMMBEORAMEERYT. 52508
ST R LANBHEECLVEEOEVWVHENBESBONE I EBbh 2. EMSE
EELKBOBEDOMOLIZ ry =04 0IBET 10E12E, ry =07 01 &< 100 25188
Thy, FVFHMiEELTVWEbDEELA5N 3. k5.3 Case 1.1,1.3,21 5 kv 3.1
IZD>WTH AL D point-mass D FMBOFMEE L ERBOEEDHEERT. £ 5.3%LD
&% @ point-mass £ > WTC, FMBELEBOBEOLRBBERLTHE bbb .
K (5.63) & v, rayr KR EWIBS B Fourier Ziic & 2 EMEERAECRD, kD £
COBARBLBEBDZIEBTFHEEINID, ROI2O0BHASOBEBICET 23RS C
DYHRRBEATHPLEALONS. T REFEROMEROBERBIEELLIES K
Bitd s ceMmshTw s [109]. Chid point-mass d LM H O ICIEE LBS, 4
BOBE rs BPNEVWHBIRHIGEL, rs BPNEL R LEDB>TEDEL OBAIAELE
ERBIEBTFHEINE. COFHORS2O0BAHOMBICET IRE» SRS TH 2
bOLEZoNS. B5.4ic Case 1.1, 1.3, 2.1 L v 3.1z o0\, BRlA O EK %L1
LABGI T 2 EMNBOFMEEZB LUVEBOEEDRAMOL(LE2TYT. M54 X
DR R OME 2n T 2BEOBI O — 51k O(raf) Th v, & (5.63) 12 & 2
REBOSDEILL—HLTWS.
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# 5.2 3 RDBED point-mass OHEFEALE O FHMHRZE & KEEDOREORAM

Case BRIF O FHEREZEORKE EROBREORKE

Case 1.1 12 3.49E-3 4.12E-4
Case 1.2 16 1.65E-3 1.14E—4
Case 1.3 20 2.64E-3 9.83E-5
Case 1.4 30 1.03E-3 1.81E-5
Case 2.1 16 2.70E-3 2.01E-4
Case 2.2 20 341E-3 1.42E-4
Case 2.3 28 1.22E-3 2.41E-5
Case 2.4 38 1.68E-3 1.39E-5
Case 3.1 20 2.37E-3 1.76E—4
Case 3.2 26 1.71E-3 7.07E-5
Case 3.3 34 2.08E-3 4.18E-5
Case 3.4 48 1.69E-3 1.40E-5

#* 5.3 Case 1.1,1.3,2.1,3.1 it B} 5 45 point-mass Ic3%}3 % MR E - EE DR

Case frE FHilERE (F) FEMEOZ|E (A) E/A

(z1,91) 3.49E-3 4.12E4 8.4TE+0
Case 1.1 (@2, 92) 3.30E-3 3.83E+4 8.62E+0
(z3,73) 2.71E-3 3.15E4 8.59E+0
(z1,91) 2.64F-3 9.83E-5 2.69E+1
Case 1.3 (z2,¥2) 2.44E-3 8.50E-5 2.87E+1
(z3,93) 1.98E-3 6.85E-5 2.89E+1
(z1,91) 2.70B-3 2.04E-4 1.34E+1
Case 2.1  (z2,2) 2.66E-3 1.98E—4 1.34E+1
(z3,73) 2.24E-3 1.67E~4 1.35E+1
(z1,91) 2.37E-3 1.76E—4 1.34E+1
Case 3.1 (2,72 2.34E-3 1.75E-4 1.34E+1

(3,93) 1.98E-3 1.48E—4 1.34E+1
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i WK
_5 -
] RBEOKE
_7 -
_8 1 1 It 1 1
12 14 16 18 20
BAEOH
(a) Case 1.1
-2

ERE

ERDIRE

i t | |
-~ far) o "

22 24

[S=
(=1

16 18
BAROM

(c) Case 2.1

log (BR3)

i | | |
~ o (o4} BN
T T T T T

log (I82)
& &

FEine

RREOBRE
-6
_7 i 1 1 1 1
20 22 24 26 28
BHROM
(b) Case 1.3

HiERE

REORE

St

26 2

N
W

20 22
BAROB
(d) Case 3.1

B o4 BAlRoEBIcH T 2 EMBOFMERE L EBOBREOLL
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/Ric point-mass O X Z ML, 458 L U 5 A D point-mass BEEE N ICEET 318
&% EZ 5. HIEANICBIF 5 point-mass OFEEKR 55 cRdTdbD &L, R 5.5 D/
5A—4% ry, rs ODfEE R 5.4 1CRT 8B Db DARE LI, &4 O point-mass D
2 3H0BALEMKIC Q=03x2n & L, BRECBIZMHEEF Y v+ v OBAIRO
B %, FHEEoMEs 07 BELRAMEKE L. BBy Case 13,42 B &
21t 2BRECBIA2HEEF Yy v+ VO HEK 3.6 IC/RT.

Yy
__—1(0,1)
T
/ Tn/12
(z2,32) (z1,91)
137 /42
* 54 M55 icBIFD ruBLU rsDf
UAZ ST M)
o rg (1,07 X
(z3,v3) / C
ase ™™ TS
Case 4.1 0.3 0.2
(a) 4 0B E Case 4.2 0.6 0.2
Case 4.3 0.3 0.02
Case 4.4 0.6 0.02
Yy Case 5.1 0.3 0.2

Case 5.2 0.6 0.2
Case 5.3 0.3 0.02
Case 5.4 0.6 0.02

(b) 5B G

B 5.5 45 BLUSHDIEAD
point-mass o f &
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0.3

0.2

ul(8)

0.4

0.2}
-
N
3

-0.2 +
_0.4 |||||||||||||||||||||||||||||||||||||||||
0 /2 7 3n/2 27
4
(b) Case 4.2
0.4

0.2 /
0

-0 R M S W B B W A A

0 n/2 P 3n/2 2n
4
(c) Case 5.2

Bl 5.6 Case1.3,4.2,52 9 2BRECBIIWNKEF v+ VOO
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KOS ICHEMBOFMBEZEL L UVEBRORWBEORKEE/RT. 55X S
fiT/R L7 point-mass ORI EHEER 48, BLUP S ROBECHLTHENTH 5
EEZOND. FLFAMBELERBOBEZDLEI ry =03 0l & 100 FERINTEH 5 25,
ry =06 DG 10F2EETEBY, 'y PREVEHSCFMLBBIR b0 TFHEA
%5.% 5.6 Case 41 BXU 5.1 it>2WTR A D point-mass OHEELE O FMBZE & E
BMOBEDHEAEART - R9.6LD4EBLIUSHDOES T LTS, K4 O point-mass (T
DVWTHMBELEBOBZORRIBZT —ETHEb0EELLNS.

* 5.5 4pEBIUS5 HDOBED point-mass OHEEN E O FFMRZE & EFEDERZE D Kl

Case BRROfEE  FHERZORAE EROZEDRAM

Case 4.1 14 2.65E-4 3.43E-5
Case 4.2 24 2.51E-3 4.51E-5
Case 4.3 18 3.21E-3 2.27E-4
Case 4.4 40 1.06E-3 6.05E-6
Case 5.1 16 4.27E-4 3.74E-5
Case 5.2 30 1.12E-3 9.42E-6
Case 5.3 24 3.53E-4 1.41E-5
Case 5.4 48 2.18E-3 3.81E-6

# 5.6 45BLUS A0BEE&ICBIF 54 point-mass 230§ 5 FEMEE & ERDOEBEE

Case friE M E (B) #EEo®E#E(A) E/A

(z1,91) 2.53E-4 3.29E-5 7.68E40
Case 4.1 (z2,%2) 1.41E-4 1.77E-5 7.99E4+0
(z3,v3) 1.5364 1.92E-5 7.95E40
(z4,74) 2.65E4 3.43E-5 7.74E+0
(z1,91) 4.90E-4 3.70E-5 1.14E+1
(z2,72) 4.27E-4 3.74E-5 1.14E+1
Case 5.1 (3,93) 2.52E-4 2.13E-5 1.18E+1
(z4,74) 1.97E—4 1.64E-5 1.21E+1

(w5, 75) 2.43E4 2.05E-5 L19E+1




92 3 5%. POINT-MASS MODEL <33 2 X8 7 v v v VB IC BT 5 M EHEERE

HEERFTICE VT, EEMEAVTE SN REROHE L EROBNE L 0F R
IMEFT B2 LItk 3 A —IHEEBIRYFEPEILAHVSLNRE. TR EFDOTS
n%x

2n—1 Q N |2 1/
J=3<Y " lur(6,) + Py > In \/1 + 12, = 2rj.cos(6, — ©j.) (5.73)
=0 i=1

THMT 5. T (e Pje) 3% point-mass OHEFMBEE KT 8 5.3.18c/R L
FHEICLIVBoNHEEMBELNT S J LU

om—1 1/2
W= { > |uL<ep)|2} (5.74)

DEERSTIKRT. BRIVBESIIFHRLAHEECI VB OoNAHEEMLER,
BIRNSIVIFNOEZEILSbDEEZILSNS.

= 5.7 B Fourier A HWAHTIcL 2B W & JoM@

Case WoE Joi
Case 1.1 5.77E-1  2.93E-5
Case 1.2 9.30E-1 1.33E-5
Case 1.3 1.34E41  1.90E-5
Case 1.4 2.04E40 7.34E-6

Case 2.1 9.64E-1 9.56E-7
Case 2.2 1.38E+1 1.13E-6
Case 2.3 2.02E+1  4.00E-7
Case 2.4 2.82E40 5.11E-7
Case 3.1 1.15E4+0 3.99E-8
Case 3.2 1.66E+0 2.89E-8
Case 3.3 2.32E4+0 3.44E-8
Case 3.4 3.29E+0 2.79E-8
Case 4.1 3.93E-1 7.17E-7
Case 4.2 1.80E4+0 5.01E-6
Case 4.3 1.03E+0  9.12E-9
Case 4.4 3.28E4+0 2.43E-9
Case 5.1 514E-1  2.19E-7
Case 5.2 2.06E4+0 4.34E-7
Case 5.3 1.48E4+0 2.10E-11
Case 5.4 4.49E+0 9.18E-11




5.5. Bt FOURIER ZHucxid 2 BERE A W - EkE O A BHEE 93
5.5 z# Fourier ZH® T 23BERBFEERAVELEEEOMNEHEE

% 5.3fic BT, B Fourier Z# % A\ 72 point-mass O BHEFEHEEZIREL , B
Fourier 25 & 353 Fourier ¥ O MER, (5.60) 2 f Vv BEFHEE S 0 - 7. R (5.60)
OFE 2EB L UE 3IH B Fourler FHOFE>BEERLTCVWE I LD S, I EELE
FELTHVWS &L DB Fourler ZROBEPZRRT 2 FHPTE LS. ABTRZD
REEEZREL, BEFMHEZRT.

5.5.1 BERELHA-#E%K Fourier RHOELDOHRIE

@ 5.3.1551c B W, B Fourier it 4, & ¥ # Fourler (23 e DR

Ve =+ Z Yonm—k T Z Yonm+k (5.75)

m=1 m=1

BmAREEBEIZEERLI. 2T

A =%, k=12---N (5.76)
EBE,EBIC
N
o _ Q ~(0)) 2Tk —
otk = S B SENTT, k=1,2--,N (5.77)

ru.erl 20 =%, j=1,2-,N ik 52 £HWTES h point-mass o H 5 fi
BTh. chozlHVT voFmLLWERHEE LT

~(1 —=(0 ~(0
5O = 5 = Tk — A (5.78)

2225, cozak (575 kn, 3 onzn

(1 =(0) (0 —~ _ -
|’Yz(c )~ ’Ykl = |Yon-k T ’an)+k Z Yonm—k — Z Yonm+k
m=1 m=1

< lﬁéﬂ) k= Yon—k| + ﬁg%k = Yon+kl

+| Z Yomm—k| + | Z Yanm-+k] (5.79)

m=2

THMTx 5. B Fourler ik 5 A(O) % F\ 7. point-mass OHEFEME z; PEOAME 2
whaEnwEThid

Ak = Yonsrl < Panzrl,  k=1,2,-, N (5.80)
LB EAHATES. CoBAIRR (5.61),(5.79) v, " OFLIEEE

3~ el < 1k — %l (5.81)
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kg p, Rk Fourier ¥ W ORELBELZDE I ENTES. & 510 7 OFLUE F0)
%MW THE 5 hi point-mass QR EMBES 2, j=1,2--,N L5, % OFLEE

~(2 1) ~(1
A = T — Fon i — Ao (5.82)

TEFTE. L

~a . Q %

Yongk = 2(2n T k) k= 1, 2, s ,N (583)

THB. ST A B A EDEHED w OEMNEEL SN, EEME %éDﬁE@g
NEREECTHBEEZA0NE. LEBo>T % O ‘Mﬁ&uf“”mAmibmﬁ
LB TES. FROBEEBVEL, v oipd (U 2RER

~(1 —(l 1) ~(1—1
3D = T = Fgnn — Ao (5.84)

CEOBRT2FENAMTRETIHETHS. 1£12L

A = ————EZ———-jfi (2“‘4))2"*k k=1,2--- N (5.85)
TnFh T SenF k) S\ o '

THbh, Aj(l ™ 1t Fourier FREOELE 7, A(l 2 ZHWTHE Sk point-mass @ HEFE AL E

b3. CORER (5.84) 123 % Fourler ¥ ic X+ 2 8% Fourler KM DBEAE DKL
RAT B X WHEAED AL ELELONS. REEROHETrKESEE 70,
B0 ) OWEE S > THIET 5. R 5.TICARTRE L7243 Fourier BROBER

Ex MW point-mass O BHEFDO 7 v —F v — b ERT.
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b

(%A TF Y Vvl u, (6,) OEEAT]

Bk Fourier {31 7, 25K

z;, 0%, oz, &EHE

J

50 y 50 > >
[y’(c)é—%, 7 =2 é:b%j 2n<—2n+4
l<=—112tEy b

= o e

~0 550~y s
[ZS), 0%, Jz; E#ﬁlﬁj

Eﬂ]

No

S0 50D
0y, < oy, 7

Yes

{\E?M{ﬂli ?

Yes

((,5)=(Re3;,1m3) £&<)

No

Y

K 5.7 BEfL Fourier ZH#ucXd 2R ERXEEH W/ point-mass D BHEEFEDO 7 —F »— b



96 58 5%. POINT-MASS MODEL ic3td 208 KX 5 v v » ViFRIRRIC B 1) 5 A1 EHEE R E

5.5.2 BEREZEA#ESR Fourier @#HDELIEDIREM

R, (5.84) 1c & 2 ¥ Fourier fi 0415 {30} OWREEZEHT 5. £ 250
R HER

F(X) = 0 (5.86)
F(X)+G(X) = 0 (5.87)

2%23.cccXeCVchy FX), X)igvwghns CV s CYN ~oBgTsH
3. 58X (587) kAR (5.86) oEHHBRRERZ B TE 3. HER (5.86),(5.87)
KOWTROBEEES.

[@igE 5.7]
HERX 586)i3m Xo€eCV 2o 0: L, B FX) v GX) kovwTkoM
BAEFBLIEOER ¢, 1= 1L,2,3 BEHET B ILERET S

(i) #&0 Y € B(Ger) iwxtL, HER F(X)+Y =0 3Bk B(Xoje2) Wiz 72 28—
OfE%b>. 22T BX;e ) ={X'||[X-X'|<e¢th 3.

(i) B F(X) 3#TdH 3.

(i) F&Ic Y, Y€ B(0;e) 2 & v, 5ER F(X)+Y =0, F(X)+Y' =0 1cxt 3 25
2rnZh X, X' 42, oz Y)Y cKBELBVWEOER L, a BELEL,

X - X'|<LlY - Y'|° (5.88)
BRILT B -
(iv) F& @ X € B(Xo;62) 1wt L G(X) € B(0;e1) SRR Y 3 -
(v) & X, X' € B(Xg;e2) 2ot &, X, X KKBELRBRVEOFEYR K BEEL,
|G(X) — G(X')| < K|X — X'|*e (5.89)
BRKILY B -
(vi) (i) B VoEHK K, L, aiconT
LK®=¢5 < 1 (5.90)

BEILT B .
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co& &, HERR (5.87) 1k B(Xoe) HichB b —o@iRE>. $hz2z05b0—>
i3 B(Xo;e) oA

(X1 X113 F(X)+G(X1.1) =00 B(Xo;e) W &, 1 =1,2,--} (5.91)
OBBETH .
(£ eR ]
Bk B(Xoje2) Ho & X iwxd L, HER
F(Z)+G(X)=0 (5.92)

o Z € B(Xo;62) 268 2E564% HX) 8%+ 5. 5 HX) gz B(Xo;e) »
5 B(Xo;62) ~0EBE/RTHD, F&D X, X' € B(Xp;e2) icxd L

|H(X) — H(X')|

12 - 7|

LIG(X) - G(X")|*

L( (X = X'Pley

LK*|X — X'|

3] X — X'

< |X =X (5.93)

o IA A

BT E. coc Z=HX), Z=HX') tB8uvi. Lid-T H(X) iz B(Xo;e)
» 5 B(Xo; &) H~NDH/NEBTH 3.
BB B(Xo;e2) W &5 {Xi} %
X, = HXi.,), (=12 (5.95)

TEHT L. EHZL Xt 3HER
F(X))+G(Xi-1) =0 (5.96)
ORTHY, Eoicld {XibieowT

| X141 = X0 = [H(X) — H(X,-1)]

€3 X1 — Xi-1|
e3|H(Xi-1) — H(Xi-,)|
€31 Xi-1 — Xis|

IN

IN
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IA

€g|X1 - Xol
< 266 (5.97)

WD L. Leds> T fiFl {0} BBk B(Xoje2) o Cauchy 5l cdh v, fofi—> 0
B Xo € B(Xo;6) BEHET 2. a5 1RE (1),(v) v B/ F(X), GX) zvwihd
EETHED L, >0 0mBERD 2 &

F(X) +G(Xim1) =0 — F(Xo.)+G(X.) =0 (5.98)

283, LihoT X R5ER G80ORTH 3.

[sEBg#]
ot M<1lzey,
X = (21,2, --,2y) € B(0; M) (5.99)
EBL. s F(X), GX) %
( i 2-1_
LR = —
=
N 2.2
2__~
F(X) = JZ:;Z] Q" (5.100)
\i v 2-N_
z. — —
=
1 N—2n-—1 1 al 2n+1
( 2n——1j§=:12j an+ 14" )
2 g:—zn—2+ 2 = L2n+2
G(X) = 2n -2 2n+247 (5.101)
N N—2n—N N u 2n+ N
\Qn—N;’ +2n+N§Zj )
CERTD. IDEE
Xo= (29,20, 253)) (5.102)

BERER F(X)=00@csn, 1 F(X), GX) ruFhbilisichds. 7 F(X)=0
HE 53 1HmoHER (5.50) LEETHEmd, (B8, 2D sy ~cERE M
OEG, BT >0k lt+ahEv o>0%2:nE, £#&0 Y € B(0;6) t>wT

F(X)+Y =0 (5.103)



5.5. BERY FOURIER o4 2 REREZ R WIS E O EHEE

O X © XE€EB(X;6) 26081t —2FEETS.

% 7. B3 F(X) o Jacobi 175lic> 0T, % 0 IR &

dF
det 22
ax

1 1 1
221 22, 2zn
= det| 322 322 3z
szv_l NzQN_1 Nzﬁ—1
1 1 1
Z1 Z9 ZN
= Nldet| 2? 22 - 2N
zfv_l 25 -1 zﬁ'l

= (=)YIVUENI (2 — )

1<g

99

(5.104)

| ‘ dF\™*
ERy, Cofin X = Xo TRTRVWI EL S o BEETS. Lih-TH
Wig L >0%,3c&ickn, £&0 YV, Y € B(0j¢e) o4 2 51X (5.103) o g

X, X'e B(Xp;e1) icn0 T

X - X'| < LIY =Y

(5.105)

b’,ﬁﬂj‘é Ed X = (21722"")2N), X' = (zi;zé)"')zjv) GB(XO;GI) EEBL C‘:; Eg&

GX)ikowT

G(X) - G(X")

1 o4
[ Zn—lzfjn— +

1 N 2n+1 1 Y 2n—1
z2nt 7
n+1Z_:J 2n—1Z_:ZJ
7=1 1=1
2 ¥ 2 & _an-2
2n+2 —1en=
n+2z:zj _ 2n—zz_:zﬂ
=1 =1
N 2+ N N & anew
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B 5L EHEE R

N 2n-1 k N 2n+1 L k
( P Z Z —2n—k l—-/ ZJ J)+ Z Z 2'n, +1 I _ Z]I)
J=1 k=1 ] =1 k=1
2 i2n—2 k—2—1k u 2§2 2 k+2 1k !
z R (7 - 2T 2y — 25)
= n-20 o] ’ 2; i ’
k N N 2n—N N . N 2n N )
n— — 2n
2n — N 2.7 N,(ZJ_ZJ)+ NZZ TV (2 - )
J'=1 k=1 j=1 k= (5.106)
83. 22T
a11 a12 aiN bin b1z bin 1
_ a21 22 asN - b2 bao bon C2
=1 = N M ) =2 = . . . ) Z ==
GN1 GN2 aNnN by1 w2 byvw CN
(5.107)
2L
l 2n—-1 itk l 2n+l el Ik
—2n— — 2n—k+1 1 /
; by, =z, — Z 5.108
al] 21’1, l ];_1 Z] 3 l] 27’1, +l Z Z Z]) CJ (ZJ z]) ( )
EBL L
IG(X) - G(X')] = [E1Z7 +E.2|
< [ElZ] + |52
N N
< l=g§§N§ |y, +I=§%§§N§1|bul | X - X'|
< (N nlla;xlalj| + Nma_x|b1j|) X — X'|
’J
< (N2n_N2nrﬁ}‘_N+N—(2n+N) =N )|X—X'|
< 4AN*TPENIX - X
= K(n)|X — X/| (5.109)

BAFMmEES. &L, R (5.109) o FMHoFEE K(n) it n > oo 0By, |icIN#E L,
LT ni+HRk&Ed 32 sicdkn LEK(n)<1 3 2&mcx3. DEEDA

B

F(X)
F(X) + G(X)

(5.110)
(5.111)

RWEESTORGEET~THEiLL, HFER (5.111) 3R B(Xo;e) Hicbi & b—off



5.5. BB FOURIER £HIcd 2 RERKBEEH W EEE OMNBHETEE 101

Ebo. 2 1-8EST 0 {Xihe12, BHEBR

. N - N i "
B e (Eak
J= i=
N ® 2 2- 2~ 2 N _(1—-1) 2n—2 2 N (1_1) 2n+2
j=1(2"1) T [+ 2n—2§1(7’f”) +2n+2f2(’ ) =0
- Q) N:_ .2._N~ N ul =(1-1) 2n—N : N (l 1)\ 2n+N
\FJ%) @ ™/ \Q”"NZK% ) NZK ) éiu)

DfE z (’) ,J=1,2,---,N cHiksh, chix 2 A(” LHEETHES. Licds- TRER (5.84)
&3 m oEes { ,E’)} BT B & &f».iEHHént.

5.5.3 HEREE M\ 8% Fourier Y OELED

8 EP

iz (5.84) 1 x %% Fourier @R oEMF (3} omEREE 525, & (5.84) &

D?ﬁ@%iu

A =l = (B = Fouk — Foad) - vkl
< %+ Vonk T Yotk + Z (’anm kt ’anm+k)} ;(QIn 112 %Inﬁﬁ Y
m=2
S 5(2171 N 72n—k| + I’ygn-i-lk 72n+kl + Z (72nm—k + 72nm+k)
m=2

< S = onek| + PEid = o + 2 (ol + [onmarl)  (5.113)

m=2

oMtz RGN0 1 HEBIVE 2HDFHMBc>WT, FHEOFREA VT

_____Q_ < { ~(1-1)\2nFk _ 2n¢k}
2(2n:;k)§1 &™) %

Q|
S nFh &

~(1—1)
’)’:m;k YonFk

_ 2nFk
(zj + 52§l 1)) - zf-"*k

el f: 2n F k) (|Z| 4 |5E§I—l)|)2n=Fk—1 . |6E§l‘1)\

2(2n F k)
< |Q2IN( +8500) T sy (5.114)
%18 3%. 2T
53¢ = AV g =12, N (5.115)

528 =  max |62(-l_1)| (5.116)
j=1o



102 3% 5%. POINT-MASS MODEL 12x3 238+ 7 v ¥ + Vil [EIC B i 2 M EHEERE

EBunr. 272X (5.113) 0% 3HE I

> < ad 2nm¥k
,n;z |72nm=FkI i z=: 2(27’1.772, ¥ k Z l JI
< i IQIN r2nmq=k
= = 202nmFk) M
— lQ i 1 2nm+2nFk
2 2nm+2nFk M
| IN J2nm¥k o= T
< nm?
- Z 2nm
4 2n
™M
< %—l—rwk (5.117)

CHETES. 2L r2 BN E v b0 L REL . & (5.114),5.117) £ » 7P om
ZFME LT

R N (1—1)\ 2n—k—1 (1=1)\2nt+k—1 -
R M CTE L T M T

|Q|N in— k 4n+k
=B/ 5.
wEtE B2, i) s ~cRuszaTs B, zonz 20 or— s
52 = o |5:,g;>[) (5.119)
THETES. Lin-T, (B8, ) oBED+ — 5k
549 = 0 () =0 (o) 5120
TEE T &,
5%&1) — O(T}?‘Z;_k_l) . O( —N/n) + 0(7‘4n —k— N/n) — O( 4n—k—N— l/n) (5121)
2B 3. &35
624 = O (ri=2V=1/n) (5.122)

RBEFMHBOENE LD S
635 = O(r37 ™71 - O(riy™ = fn) + O(riz™* [n) = O(riz™* /n) (5.123)
BEROIUD. LT I>220¢ &, mbxvipmﬁﬁmw—fuomf

5%(;1) =0k /n), k=1,2,--- N (5.124)
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BXU

520 = 0(rip~V/n), j=1,2,---,N (5.125)
RARMBELNS. K (5.63),5.120 k0,30 1 % LV HEOBVELEEST A3 b
DEEZONS.

5.6 #t# Fourier 2R W T 2B ERELEHACLUBHEEO B EH

AHTIRESSH TEREL 288 Fourier T icxt 4 32 BZENE % A\ 72 point-mass @
NMBHEEEBLICZOBEFMIcH T 2 HEERERT. flE L THW 3 point-mass ©
EH EELLUCRECDVLVCRESAG cHVWA DO LE—E L. BR LBt 264K
XFy e VOBBAAOHAKELT, S TO7 AT Y XABNEST 3R/PNOEKEHV

CER, RUGBAER BB Durand-Kerner 7 o 0 sk ¥ 5 5 #F 0 & $ % 107

U, BERE KT 5 REHE % Zr“*” — <10 e p .

% 5.8 kﬁ%fi{ﬁ%mh\t?ﬁiﬁ%&%ﬁ Fourier Z#: (DFT) 0 &ic X 2 HEEM B
g FMMERELEBOBUBEORKMEE2IRT. ROBIVEBERBELHVWALES
# Fourier ZHR 0B 2 HWLBESCLE L CHEMNBORES M LS 2HE8b» 3. 12
BRERESPNHETI2EITCRELARERK K S8 icntd, RERKIZ I0RMAE -
THEL, NROEVRETHEIENbI S

FOEBICkhid, IMBEEZLEBOBZD LHEA Fourier oA 2 WLBEAICH
BLTKRKELB->TWS. M5.8ic Casel.],1.3,21, 8 3licowe, HEAlSAOEK
EEALLBEORMRELEROBZORABEOOE(LERL, & 5.9 Al B0
B T 2 MERMER (5.118) 0% 1 HEH 2HOEALARY . 27 L 5 i 50 OIE
fExKd. M58 5.9 L 0FMEBRELEROBEEOENAEC R ZERRR (5.118) 5
I1HTHD, INBE2HEEB L T/NE R - 1IBE, Bl Fourier Z# 2 H L HEE &
BEEHBOLEEZLEBbLLE. BEE I HORMBKRELBZERE LTREHED
FHERVWAFMECHE EMNELLNSE. 4R 5118 kv ry MR EVIEBE, BEH
Fourier Z#ft & E#ICITUBEPKEC R D, HFC LB LT 2 BHAAOEK SN 3
bOETFHREINLGY, XRIBOHRALAOERCHEIIERIPSCOTFHIEZENTHELE
Aohb.

5.10 iz Case 1.1, 1.3, 21 XU 3.l ico v, BllAOEKEE( L LEBE T
ZHEMBOFMEEZL LCRBEOBEZORKEOE/AERT. B 5.10 X HAlHOME
¥ 2niend 2BEombor -5k O(ryp) ©5 0, R (5.125) it L 2 FHBREL O b D
EE—HLTW3E.
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% 5.8 BEREZEZMOVIHEEICK S O point-mass OHEEME D FHEBRE L EROBRZ DR KME

Case  on REEM BEREEMOMEE  DFT OBk BHE
e EEORE  FHERE  Fgons

Case 1.1 12 7 3.04E-8 2.92E-9 3.49E-3 4.12E-4
Case 1.2 14 8 2.65E-7 1.41E-8 7.64E-3 5.36E—-4
Case 1.3 16 9 2.02E-5 1.23E-7 2.61E-2 9.80E—4
Case 1.4 22 8 3.53E+4 8.14E-8 2.43E-2 4.57TE—4
Case 2.1 14 8 2.40E-5 1.27E-9 1.94E-2 1.59E-3
Case 2.2 18 7 7.40E-6 8.13E-10 1.57E-2 6.93E-4
Case 2.3 24 6 6.07E-6 3.94E-10 1.19E-2 2.49E-4
Case 2.4 34 6 1.84E-6 1.50E-10 8.21E-3 7.03E-5
Case 3.1 18 6 7.81E-5 3.07E-11 1.33E-2 1.14E-3
Case 3.2 24 5 2.49E-6 6.71E-12 8.29E-3 3.32E—4
Case 3.3 32 5 1.36E-6 3.55E-12 6.07E-3 1.25E4
Case 3.4 44 5 2.36E-5 3.48E-12 7.72E-3 6.56 -5
Case 4.1 12 8 8.19E-10  8.11E-11 3.71E-3 4.42E-4
Case 4.2 20 8 2.38E—4 6.14E-9 2.43E-2 4.01E-4
Case 4.3 18 5 1.84E-8 1.96E-14 3.21E-3 2.27E-4
Case 4.4 36 4 1.23E+4 1.46E-13 9.58E~3 5.77E-5
Case 5.1 14 8 9.04E-10  8.44E-12 5.89E-3 4.85E—4
Case 5.2 26 6 3.26E-6 5.77E-11 1.05E-2 8.63E-5
Case 5.3 22 5 4.12E-7 1.11E-16 4.63E-3 1.99E+4
Case 5.4 46 4 3.53E-5 1.52E-16 6.47TE-3 1.17E-5
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2 2.4
2.2+
1.5+
= BERHORE 2 27\ RERUOSS
wl L wl
= DFTOO & —L8r
0.5
1.6}
DFTOIR &
—— g &
oL : . . : 1.4 5 . : :
12 14 16 18 20 16 18 20 22 24
- F Tl 24 BRAROM
(a) Case 1.1 (b) Case 1.3
5 8
4 -
6 -
3t —
§ EEEEOME 2 KEREDRE
: 4l
Lot o
— 2 -
0 i 1 i 1 0 ) L L
14 16 18 20 22
SHAOH 18 20 ﬁﬂ?oi& 24 26
(c) Case 2.1 (d) Case 3.1

B 5.8 Case 1.1,1.3,2.1,3.1 {cX}3 % point-mass OHEEMBOFMBE L EROBREZDLOEAL
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K 5.9 Case 1.1,1.3,2.1,3.1 ic319 % Fourier ¥ OBEFMR (5.117) OFE 1 IFHE 5 2 HOEAL

5% 5%&. POINT-MASS MODEL o4 208K 7 v v v VBB I 2 M EHEERE

log (5 fiE Ik %)

log (IF{EIA )

log(IREWE)

log (SR 2)

_10 F
-12
w1
_14 -
-16
w25
-18
-20
2 L . . :
12 14 16 18 20
RNAOR
(a) Case 1.1 (for ¥;)
-6
-8
%19
-10
2 %2m
-14
16 L . ‘ .
16 18 20 22 24
BHMROM
(c) Case 1.3 (for ¥ )
-8
_10 -
_12 -
_14 -
%1%
_16 -
18 %20
-20
2 . .
14 16 18 20 22
YR OK
(e) Case 2.1 (for ¥ )
-5
-10
s 515
w2%
-20
s L ‘ A ‘ ‘
18 20 22 24 26
AMAOK

(g) Case 3.1 (for ;)

-14

log (M {E IR %)

-6

log (FFAEIR %)

log (MERE)

log (H{ERR)

U
[
(=

25 Lu

i ®1

r w2

1

—

o
T

12 14 16 18 20
BARON

(b) Case 1.1 (for ¥ 3)

22 24

16 i8

20
BRMROK

(d) Case 1.3 (for ¥ 3)

%10
| %20
14 16 18 20 22
BRAOM
(f) Case 2.1 (for ¥3)
%15
w2
18 20 22 24 26
BAAOK

(h) Case 3.1 (for ¥ 3)
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HERE
ol HERE

RIEOEE REOME

..10 L

log (BR3%)

I | |
= = = &

log (BR4E)
& &

_12 1 i
18 20 16 18

12 14 16 20 22 24
RAROM BAROY

(a)Case 1.1 (b) Case 1.2

_6 -
-5
_.8 -
~ HiERE )
& Bt £ 128
w12 - g
- REBORE
-14 - -15 REEOBRE
..16 L .
-18 : : : : -20 - . : : :
14 16 18 20 22 18 20 22 24 26
BARAOY HMROM
(c) Case 2.1 (d) Case 3.1

5.10 Case 1.1,1.3,2.1,3.1 {cX{9" % point-mass OHEELE D MR E & EROBEDE(L
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% 5.9 c Case 1.1, 1.3, 2.1 8 X ¢ 3.1 gt oW T& 4 O point-mass o HEF {1 & O F B
ELEBOBEDOMHEERYT. £ 5.9 L0 KA D point-mass X4 % FEMBRE L EBR DR

ZOHRBRI—-ETHE5IEBON 5.

BRICHTEEAVTEONIEREF Yy v v VEEEOBAE E 0F %R (5.73) i
oLt JoEes, X G ckvFmans W ofizk 5.10 /x4 . X 5.10 Xk
VEBEEREAHVWCESHAHEME R, BiEt Fouler KB 2 H W2 b0 L HBELTED

MEWTHOEEBALSEPbH 5.

* 5.9 BEREEZHOVIHEICL K point-mass ([ZXd 2 FEHEE & EROR

Case (U@  FHESE(E) EROBE(A)  B/A
(z1,91) 3.04E-8 2.92E-9 1.04E+1

Case 1.1  (z2,¥2) 2.88E-8 2.70E-9 1.07E+1
(z3,3) 2.36E-8 2.22E-9 1.06E+1

(z1,%1) 2.02E-5 1.23E-7 1.64E+2

Case 1.3 (2, v2) 1.85E-5 1.07E-7 1.74E42
(z3,v3) 1.50E-5 8.56E-8 1.75E42

(z1,41) 2.40E-5 1.276-9 1.90E+4

Case 2.1 (=2, 92) 2.37TE-5 1.25E-9 1.90E+4
(z3,7) 1.99E-5 1.05B-9 1.90E+4

(z1,91) 7.82E-5 3.07B-11 9.55E+6

Case 3.1  (z2,92) 7.80E-5 3.06E-11 2.55E+6
(23, 3) 6.58E-5 2.58E-11  2.55E+6

(z1,91) 7.80E-10 7.84E-11  9.95E+0

Case 4.1 (22, 72) 4.36E-10 4.20E-11 1.04E+1
(1‘3, yg) 4.70E-10 4.51E-11 1.04E+1

(z4,74) 8.19E-10 811E-11  1O01E+1

(z1,91) 8.90E-10 8.39E-12  1.06E+2

(z2,¥2) 9.04E-10 8.44E-12 1.07E+2

Case 5.1 (3,75) 5.33E-10 4.81E-12 1.11E+2
(z4,4) 4.18E-10 3.74E-12 1.12E+2

(x5, s) 5.15E-10 4.70E-12 1.10E42
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* 5.10 BEREZEZHWIHEICIZEHW & J OfF
Case W OfE J of
BriERWIdSS DFT 04055
Case 1.1 5.77TE-1 2.02E-10 2.93E-5
Case 1.2 8.70E-1 1.59E-9 6.03E-5
Case 1.3 1.20E+0 2.04E-8 1.82E4
Case 1.4 1.74E+40 2.75E-8 1.52E-4
Case 2.1 9.02E-1 5.92E-12 7.66E—6
Case 2.2 1.31E+40 6.41E-12 5.22E-6
Case 2.3 1.87E+0 6.13E-12 3.61E-6
Case 2.4 2.67E+0 5.23E-12 2.43E-6
Case 3.1 1.09E+0 6.78E-15 2.75E-7
Case 3.2 1.59E+40 2.68E-15 1.25E-7
Case 3.3 2.25E40 2.93E-15 9.96E-8
Case 3.4 3.15E40 6.83E-15 1.32E-7
Case 4.1 3.63E-1 1.64E-12 8.83E-6
Case 4.2 1.64E+0 6.45E-10 4.19E-5
Case 4.3 1.03E+0 8.03E~19 9.12E-9
Case 4.4 3.11E+0 5. 76617 2.23E-8
Case 5.1 4.81E-1 4.40E-14 2.76E-6
Case 5.2 2.33E+0 2.47E-12 3.83E-6
Case 5.3 1.42E40 1.59E-22 2.79E-10
Case 5.4 4.39E+0 3.64E-21 2.76E~10

109
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5.7 #

i

A T3 point-mass model i3 3 BB A F v v v VB IC BT B AEH ERE
DSWTERL, W¥EF Y e o Fourlter BEZ A WA 2o KEMRESIEELL. O
THOREGNEEF ~ v + v Fourler (&% & point-mass model ® ¢35 x — ¥ DD
BEEERE Ly, F—0®EE K> point-mass o i 8 # & B % R B ER % 5
B RET2HETHS. B 10#F 13 Fourler (% 0 iF ] ic B 5t Fourier £ #f1 % A
Wb DTHD,E 20 ISR Fourler £# & Fourier BRioME2H VWA BER A
EPRHWEREET, F1OoREIVIEREOLOTHZ. WHOREIC>WTEZDEE
FHESL RERRCLIDIAELCOVIRZORBEONREUZTERH LA $-FHE0H
EEFARD-OEBOBECH LBEEBRE B I - 7288, WFh O & point-mass
ONBEEBICHETE 2 CEBERTEA. /1 point-mass WEHE L LBEICO>WVWT
% point-mass 2 BB TE, FNEFNIEHDVWTEOHEBRENFEMTEL I LB -
fo. RMBBELEBOBREOR G HBN/IS , EHLHES VSO LEbNS. KBH
1OBERE 20RBELLEBRLC, BERETI2PREELELLBVWADEHETH D,
EHICFHMBRELEBEOBRZORUBLEELTVBE L VWIMRAEZR ->TV 5.

ABETRELABERIVTNLOHBABICNT 260 TH2d, S5 —ROBKER
OB T AL L BEFMEOMT 2 ERELE TN S, £ 4 point-mass model iz &t
L, 3 ~_ToO point-mass BE—DBEAFHE->bD & L, MM EF v v+ VOBAIEEEO
BRAKTBINIGODERELTVEW, ChoDf2—BILLEEROGNETHS &
Bbhz.



5 6F

Point-mass model o534 35388 > >

Py IVEHBICE T S EHMEERE

6.1 &

i)

THARBMBELEEFENCERNT 2, 2o HHEOREREFVMLIEBVWTBIAD
NAEEBEZV. LhL, ERHEcsi 3 ARMA 27 voRBREMERE, €510
HEEOREVMBEILRE I EH55 [43] 2CoREEF Vick i 5 HHEORERME
TR, REROBEEZAVAHEN IS BIRbATVES, BEEFVCRZOEHE
DHEFHRPMOKERERRTIEBRIEDRESRLSLE I LR L.

Point-mass model i34 20K EF vy v+ v HBEIcB W T, HHEORTE ZELK <5
A= OREZEBEWRT 5. L7 - T, (LB HEE R 0 B HERE [ R 0 46 R 3 fE BUHE RE
BOBRCEEEINS. PTOMBEHEMBECSVTRIBAR S A -5 DBVWIIMEHTE
KAVWLIRBEAERXORBOEWER D, [AREFEOERBAUBHREICARESCEET ST
BN S, CHBMNEHEBEPERERELE R > TSl LikERTIMBATSHD,
MEEFT VLB A HEHEOBRVPBRICRIBBLEVWILIHENTSS. LW
T point-mass model i34 2 W¥KEF vy v+ VHBEIRBVT, FREEZEREESER
BEEER 5.

AETIR, WA¥EF v+ VERBEICB T 5 point-mass model o A EHEEE X,
ZOMMEMEZRETE. MEOEBE L TRIIETCRNLHTKEF v v+ v Fourler
%% & point-mass model /¢35 x — 2 OBHORKNEFZEEAH VWS . TFCOMFEEAL
T, EBEEEHEORO —BUHEEZIEHT 2. RICREL EHO TN EZFMT 5 BEK
EEREL, ChERVAEREEEL2FRT. & S5 BEME L LT Fourer RE ol

111
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BE# Fourier ZHZHWABOERETIBZOXELER L LHERERIRET 5. B
CHEEBRICIORZELAFGEBS L UVHERECFHR ZRT.

6.2 E—3%E%xb> Point-mass model c v 2 A #THE

6.2.1 Point-mass model (Cxd 2 EHMEEHNEORO—F

ABORIE LA 2RTEZEB R 2%, R Losx (z,y) c&4. U FciRE—
M % & o point-mass model

fe,) = Q50— 29— 3), (s5,35) €9 (6.1

2EXDL.BOBLEMICHE Q2FHEAZGLOET B5HER 1 0 M
Q= {(,y)|e*+ 9" < 1) (6.2)

EBL. EoRMHMEF Ve v ur(e,y) KT 2 ERELCHE QoBR T Lokt
LBEBBELZSNTWVWS D LREL, (RiT/R$ point-mass model iz 314 2 {8 34 -7 & 5] B
HERBEEZZZL 5.

[f5 28 (Point-mass model (cx§ 2 AK U ERBHKTHE)
Point-mass model (6.1) (c T 23 HAF V¥ v L BREBEICE VT, /S5 X —4 (2D
WTEH N BLCME (z),y)) BT RTERME L, ®E point-mass LB E

Qr=QN#0 (6.3)

DHINBHMTHEIERETS. COEERMNT*x~5 NBLU (z5,y), j=1,2,--- N
EETH &

COMBRBOTHEM S A -5 N2RETEEBTENE, B S -5 (25,y;)
RESECTRELABEEZHOCHESAIETSS. TOLDEETIR, RKH/*5 A -5
D3 bEM A -5 N OHFEMEEMT LT IR ARETHEEE X, 2 0k
KOoWTEKT 5.

BHSEICRLAL S, R (6.1) ic/Ri¢ point-mass model 4 21 ¥ FE 7 v v + i,
' ke

N
ur(f) = uz(cosf,sinf) = —297; > In \/l + 72 — 2r; cos(f — ¢;) (6.4)
=1



6.2. [5l—mRE% &> POINT-MASS MODEL izxd % {E¥HE E R RE 113
T#% &, # o Fourler {2313 point-mass model ® /¢35 *x — % 2w T

N
, -Q> In1=0, k=0
ap = /0 ur () cos kfdf = 0 =t (6.5)
—ercoskgoj, k=1,2,---,
2k i

2w N
B = / ur(f) sin k6df = —2% > r;‘ sin ko, k=1,2,---, (6.6)

TREND. FLHEER 4, BLU e %

zj = z+1y;, j=12,---,N (6.7)

Ve = O + iﬂk) k= 1)2) e (68)
TEHRT S &, (65),(66) kb

Q N
’Yk:_zzky k:1>2>"') (69)

BT 2. X (63) 2T, ELDCKRAM 5 A —2, HBIKBHAI T A - %2F LD
3 &

1 &,
NZZJ = @;'Yka k= 1a2)"': (610)

218 2%. & TH%E Foutler (¥ W BB TE 230 ERFELR. LIz - T point-mass
model = %id 2 EEMEERE R, HFERX (6.10) 2@~ +HEEK 2,7 = 1,2, N BEE
T2 N 2HET2MECRESEsN2. X (610) 2@ 38% N clL TROEE
187

[ 6.1]
WER 21,20, N 2 1 F J OB i F 2, L3 NHoEEREL, M HoEEHK
Y1,Y2,,ym KB+ 2 ETARBEFER

1 XM 1
M-nyzjv—sz, k=1,2,---, N+ M (6.11)
=1 '

=1

2225, HER 611) 5@EB L DORBE+SERMAER, M =0(mod N) 2513 3 C
ETH5B.

[zE8a]

B Mic>wt M=0(modN) st d 2184, K (6.11) e > L i3 W
PTHB. Lizt-T,MZ0(modN) oig&icHFiER (6.11) B2 F LTV &2 RE
P A
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o DEEBEIR

M N
NY yf=M> zf k=12--- N+M (6.12)
j=1 j=1

Rt WER vV, ym 28E {71,5, an REENBVWEDES A LS R
n3H0%As BicagBL

A
B

{mji .7 = 1) 2) T MA} (613)

{mMA'i-j) .7 = 1)2)'“7MB} (614)

EBL.RBELIJFEoME, o, #0, THE550ET 3. IS5 K z KELY v DEK
% o(j) tET &

Ms+Mp

S o(i)=M (6.15)

;=1
BEOILD. 7 2, ONEFERMT 5 L0 ED Tyt = ZN-Mpt; & LT b —EHES
Lbiw. FROSEERAVWS &, R (6.12) 13

My N-Mp
Z _]).’II +NZ MA+-7 mMA+J M Z Z; _MZzN Mp+;
j=1 J=1 J=1
N-—-Mp Mp
—ZNU ¥ + Z Zk+Z(NU(MA+j)_M)ZfV—MB+j
j=1
= 0, k=1,2,-- ,N+ M (6.16)

KERTES. o K=Ma+N s, BEBE BLU B ) %

Ty, IS]SMA
& = ] . (6.17)
Zi-my, Ma+1<7<K
NU(j), 1S]_<_MA
A o= { —M, Myi+1<j< K- Mg (6.18)
No(j—N+Mg)—M, K-—Mg+1<j<K
EERT B L,
K
YEXN=0, k=12, N+ M (6.19)
et

2195 . €L KN+ Moy, j#bkorlk §#6GTh5. £/ M #0(modN)
o, HFBD jicowT N #0Th 3.
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£ (6.19)% k=12 K lcoWTEAS &
& & - &k A

2 2 .. g2 A
G 6 , Gl zvazo (6.20)
g & g

RERERAEBS. R (6200 BT, FEOJjK>VWT A #F0THs2&kn A#0
THb. 37 =082 JREALOLLGBVIEDLS, TRTO Jlco20WT & #F0
TH2BEE, 1120 jiconwT E=0CThH 0B8R0 TERLS. £9,TXTO
JIEROWT EF0THBBE, 175 V ofrsikid

1 1 -1
51 52 fK
detV = &6 €xdet | & & - &
gt gt
= (~)FEDRge e I (6 - &) (6.21)
1<j<h<K

B . HEMEN JEEOB EFE R BETIEND, COBBRBTREL, TV
OWTFH VI BEETE. X T

A=V'!0=0 (6.22)

2B INBAFOCFETE. Rictk#E 120 jicowT §=0Th3E8%2%45%.
COBE, k=0 LT —MEEEDbEL. CoL &, FER (6.20) 13

51 E2 e fK—l )\1

2 2 L g2 A
A | IR T (6.23)
{(—1 éf—l RN f::% Ax—1

LEETHD, T M#FO TH 3. 2 THH Vi oFfR ik

1 1 -1
51 €2 Tt gK
detVi = &&---€xrdet| & g - &
K-2 ¢K-2  ¢K-2
1 2 K
= (-n)ENEDLGe ey T (6 -&) (6.24)

1< <k<K -1



116 %5 6¥. POINT-MASS MODEL ic3¢ 268K 7 v v » VR B i) 2 @ ERE
L1, R (6.21) kEHkic detVi£0Th B L odFi VT 8EET S ko T

AM=V'0=0 (6.25)

2E, i MFO FFET 5.
Plbickn M#0(modN) oigs, HiER (6.11) REEHLL L.

(B8R #& ]

EE 6.1 (6.10) 27y 2 WELET S N REOEROBEROSTH S LER
LTBD,Zho 20 W THEEEHEOHO—BHBRIEEN 3.

6.2.2 Point-mass model [C3d 2 EAHHEEREORE

FHOIEZH VW ERHEEEL2EA 5. 4 point-mass O %2 ME{KEL, MEAD
BHEK 21Mmy22Mm, 0 ZMM &

1M 2k

M zj,M = a’}’k, k= 1, 2, N ’,M (6.26)

=1

WGl T b D ET 5. HER zam,2o0Mm, - Z2mm XL

M
Sk,M:ZZ;My k:172)"'1 (627)
3=1
2ERTHE, FHOE1 LD
2kM
T

2, M BE o point-mass DA N OEBTHEBEICDOAKRILTS. LicB->TEDHE
BN RR (628) %2t M oB/NMETHS. 08 Sem 12

2k M
Sk,M = Yk k= 112;"'1M (629)
Qr
B X, X5 Newton o 2K
(—l)k“ k-1 v
Sk,M = L Sk,M + Z(“I)Jsjsk—j) k= L2 7M (630)
J=1
k—1 .
Se = D (1Y%, i Sk—sm, k>M+1 (6.31)
=1

ZHWBEIRED, My 2oMy 2w KRB B ERLICEHETE 5.
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EROBEIcB W TER Fourler ZRIIBERORKOAMBHEAGETHZ. TR
ERow% L $ cogsk Fourier BB EZ N IBAEELS. KB L FcoER
Fourier 2% Y1, %2, » VL BEHA SN TVWAHEEA, TH I NFEHUEL R/ DDNLE
ZHEO—2 3, HOoEK N ERESTHMEK M cxdL

N+M<L (6.32)

BRI T 2CETHE. 20 Licdd 2HETEREROBERE Nuwe(L) EBC &, B
DEBRIERANTHLIEDS

N, M < Npoo(L) (6.33)
TRENFR SV, LidsT

2Nmaz(L) < L (6.34)
£y

Mm@h{ﬂ (6.35)

%218%. 22 []12 Gauss 0@ B2 R T UTF Tl N < Voo = Npaa(L) ZRET 5
& (6.28) 2 A MM J(M) %
1 L

J(M) B L-M k—§+1

2kM
Qr

EEHT L. B J(M) iR (6.28) 0B ELEDOEDHEIIEOMER > TWVWB I &
S, Hohic JIM)>0Th3. $EE61kn JIM)oBARREDOHEK N oft¥o
ATHO, BB NI JM)OB/PMNOBHRICEVDRETEZI LB 5.

Ve — Sk,M y 1 S M S Nmaz (636)

6.3 Point-mass model c T 2B HEETHEOHER

AECIRFIE IR LR EmER J(M) 2V RERELIRET . BoELEHICHE
# Fourier (Z¥ v % BE#t Fourier

2n—1
Fe == 3 up(6,)(cos kb, +isinks,), k=1,2,---,1L (6.37)
n =0
THEMTE. 2T
gp___zp’ p=0,1,2--,2n—1 (6.38)
n

TH5. AL

Sk,M = Tyk) k= 1: 21 7M (639)
Qr
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& B %, Newton o AR

(_1)k+1 . k—1 ] -
gk,M = k Sk,M + Z(—l)JEJ"MSk_J',M, k‘ == 1, 2, e ,M (640)
J=1
Sk,M = (_1)J+1gj,MSk—j,M7 k=M + 17 M + 27 Ty L (641)

=1

LN

K&, k>M4+1 34 2 Sem @ EUE §k,M 3 EG5. Cho2FVTEEMEERK
J(M) oiF 4 Ba%k

. 1 Eo|2kM -
J(M) = Ve — S, , 1< M < Ny 6.42
(M) L-M k=§+l Qr * . - B ( )

AERT S BOBTRRILESIICHEESFT v v » ViEFE Fourier &3c 3 LRk Fourier
EMBUFBEEESIED S, T o LERE 6.1 0 RIEES h e, FHaK J(M)
PBEDOHEERBTE V. Ll J(M),J(M) xusFhnska@mscsdo, J(M)
DB J(M) OR/MEES A BHTEEEDS, J(M) 0B/NMEEE % 2 s J(M)
ODBEEAEB5Z2b0LFHEINS. I D% point-mass DEKOHEMEE L, LT N T
=7
OB, EHHETEM Ne WFRMEMEY J(M) 0OBHEHICER 2 L2 RET 2 LEN
b5 . FMEHEK J(M) o J(M) i2xis s mEE
§J(M) = |J (M) — J(M)] (6.43)

TERL, (M) et 5 Lh ooFMEEE AJ(M) TET. HEME N BEOEK N
RELWEE, N3 J(M)oBETHy, JM) oR/NMEZEZ R ERD. LT
s J(M) omExrEET IR N J(M) 0BEERDEY, & 5 J(M) 0
BMEZE A BHEBR BB, J(M) & AJ(M) 25w TR 6.1 12 74 BE DSR4
BEBVERGELERS. R61oMEERTEE T3 &
J(N,) = AJ(N,) < 0 (6.44)
J(N)+AJ(N,) < J(M)—-AJ(M), M=+#N. (6.45)

&% K (644)i3 J(N)=0&i0B3&%%L,R (645) 1k N i J(M) o
MEZBAZCEERETHERMETH 5. R (6.44),(6.45) 13 J(M) 2w HEEM@MEK N
BEEEZEELIBACOEMLBVWIEARET S60TH D, BEETOHFERE L
LTHWB Z&ENTES.
O ETHERE (6.44),(645) 2 FMT 5720, J(M) omz 6J(M) o FiE%%
%%. Bt#t Fourier ¥ % B O Sy 0BES
% = - k=1,2,---,1L ‘ : (6.46)

§Sum = Sim—Sem, k=1,2---L (6.47)
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ﬁ(Ne+1)
L

R 6.1 EREEBELLBCRbhEBEoME JM) sxv AJM) olE&

CEHRTDE, J(M) oBmERIL

8J(M) = L_lM kg::ﬂ( Y — Sku 221;47k"'5k,M)
=7 _1 W k=§+1 ( (Ve + 6) — (Sk,pe + 65k M). IQkM’Yk - Sk,M’)
< k=1:+1 (T—g%wykl + l&Sk,Ml) (6.48)
218 5. ¥ 98H Fourler ZMOBE I 3, ES5EOKR LD
|| < =2 |QT' p2n=k k=12 1L (6.49)
THMTED. L
v = max v (6.50)

TH 5. WHAOELUE Sey OBE 6Sia 13, BE 67 ORMEEEE L <, Newton o 2
& (6.40), (6.41) c AR B LA XEBITEZBEAT 3 L cHflice 3. chd %R
(648)icRAFT B Eicky, BESIM)obh oozl AJ(M) 8BS0 5.
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rRoFEcLvBonk J(M) ofmEE AJ(M) ik, K (6.49) 5 point-mass o fif
S A—9 M ICE>TRES T A - Iy KRKELTOLBIEPOHEEME Ne i<
WET 2. LihoTcon AJM) 2% (6.44) B v (6.45) ic @A+ 2154, ® 6.1 1%
FTREHBROVEZEOAXF ML TVWASAI LRI IERLEFEETILEND S .
BRICAH CRELAEREEEO 70 —F+— 2R 6.2 1R7.

Fkh

(AT Vvl u,(6,) DiEEAT]

| Wik Fourier (K7, %33 |

(JunEMIL, Bl Ve EHtE )

=7

(Z #HEL, 5% £1HE

( 6T %sE )

FITREHE (6. 44), (6.45) ASREIL?

K 6.2 Bt#L Fourier Z£#:% F\\ /2 point-mass OEKBMEED 70 —F + — b
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6.4 gy Fourier Tz B - EH%ETE O HMEH

ARETIXEE 6.3 8 TRE L L BEH Founer Zi ik % A\ 7 point-mass o {f ¥ # & i i Xt
THMMEERE/RT. £9 30 point-mass BHEEBNICEET 2HEE2E X 5. HEA
KBt 5 point-mass OFEEAR 6.3 lIcRT D EL, D/ 5 A —% ry, rs D &
LTx 6.1 530 0%\, Point-mass oI 28ES Qr =09 x 21 & B
7o ERHEFEICH V2R Fourier KR OB RKR¥ME L=10 & L/ Lid-> THET
€72 point-mass OB K OEHEIX Nnee =5 Th 2. BRECBHIHPEF v v 10
Bl o EBEMPEE 2n=22 & L, #tF oK E R (6.44),(6.45) ik sh s T 2
Ao-o®¥m&Ees. I TR Fourler ZH O BAFMic LB & 72 % point-mass o 7 &
®ﬁﬁ%ﬁ:ﬁ5%mﬁﬁﬁﬁﬁ§me&&mﬂ%ﬁibﬁ%ﬂ%QWiwﬁgﬁ&

N
> |z§l+1) - z§I)| <107 2 L.
=1

# 6.1 iy FEHEHE (6.44),(6.45) BRI L e B/ANOBAIS O M ERYT. RBHEMEK
RERCHOMMK 3 lc—B L. & 6.1 X0 FMMM J(M) & ¥ sa (6.44),(6.45)
PFATAZCEIcEy, ARHEETFRICBIRI LB TELLELELOND. HERE
(6.44),(6.45) & U BE# Fourier ZH| O MEFMR (649) v, /¢35 2 — 5 ry OEHK
FVIBE HEBLVCHER LI VB OBMABL BB L PR B2, K61k
DPHMBESTHEEELONS. $1K61KLD rg /NS, T b5 point-mass
MESEVCEELLBE, LVEL0BAIRSKELRSE I EBb» 5. B 6.41c Case

%61 63 ry, rs O &HERLE
(6.44),(6.45) 2SH% 373 2 BRI &
D B /ME L

Case T™M TS RS OREL

5n/9
(z2,v2) / (z1,w) Case 1 0.6 0.9 o8
Case 2 0.6 0.02 56
13x/18
Case 3 0.6 0.002 84
x/ z

0 (x5, %3) (11.0) Case 3 0.3 0.2 29
Case 4 0.8 0.2 60

K 6.3 3H DS D point-mass R HE
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1,3,5 12 13 % HISE R 1 (6.44),(6.45) SRR L2 WIBA IR L 3B & ot 4 2 S MGRI%K
J(M) 0% %73 . B 6.4 X 0 s (6.44),(6.45) 25T U 72 38 & 10 A TT L 72\ 18
GELBLT, FHMEE J(M) 03 HREOERIEBOWTEVCALZ > TB D, & DR

BEHTHEIEERLTVEDEEZLNS.

log (W)

-5

log (JM)

-3-

2 3 4
REL-EH

(a) Case 1

2 3 4
E L1-E%

(c) Case 4

log (J (W)

log (J(W))

an=40

2n=64

1 2 3 4 5
EEL-BH

(b) Case 3

-g L

1 2 3 4
RE L -t %

(d) Case 5

® 6.4 Case 1,3,4,5 10+ % HMEAK J(M) 057
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iz point-mass O EH ZHML, 488X U 5 A point-mass BEET 2EBE %2 E 2
3. fE A I B % point-mass DEEFEER 6.5 cRT D E L, Khd/v5 2 —4 1y, Ts
ELTRO6.2oEA2F W . Point-mass 0EFIRLMES Qr=09%x21r B i. I B
oo, 6.6ic Case Lo BLUY TIcH T 2BRE LB AWK EF v 2 VDL
HERT R66L0MEET YL v VORHIHASBEST VSO EELLNE. &
7o HETE I A W B B, Fourier ZHi o F KO R¥ I Case 6,7 2 h#hic>wT L =14, 18
L7 Licds-> CHEEWHRE point-mass OB KOEBRENZFN Npax =7, 9TH 5.
BARECBIZHEEF Yy + VOBRKOERIMPIES. Case 67 zh ZFhico0WT
2n =30,38 & L, ¥l HHE (6.44),(6.45) 5iKir ¢ 2 £ T 25> WML 72

F 6.2 1 ¥ E K1 (6.44),(6.45) KL LA B/NOBBIA O E R BB HEEMER
WER S EOMEMIE L. F 6.2 X0 MmN J(M) B X oHERLRE (6.44),(6.45) 2
AT 2 &Itk p, 4B LT S point-mass BEFEET AT EHSEAKEE

——40,1)

Ts

Az, yz)
N\

™

/ /TM >

(z2,v2) /12 (z1, 1) 17m /4211 /2 (z1,y
(z3,v3)
137 /42 5x/12
/2l (o, 137/28 )
o (x4, v4) . %/0 0 (23, v5) z
0 (3, ¥3) (1,0) 0O \E ) (1[,0)
(a) 4 50 182 (Case 6) (b) 5 #0184 (Case 7)

B 6.5 4B LU 5HDE A O point-mass @ i F

x 6.2 651D/ 5 A~ ry, ro D & HIERYE (6.44),(6.45) DSERIL S 2 BRI 25 D B/ ME K

Case ™ TS BRlROE
Case 6 (N = 4) 0.6 0.2 42
Case 7 (N =5) 0.6 0.2 58
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J 01t /
N

3 o0

0.1} \\\\_////

...0'2 {05 S U0 W S5 S N T Y T O Y O W
0 /2 n 5m/2 2n
14
(a) Case 1
0.3
0.2

__0.2 |||||||||||||||||||||||||||||||||||||||||
0 n/2 7 5n/2 2
4
(b) Case 6
0.3
0.2}

ul.(8)
(o)
o —

_‘0'2 5NN U 0 U 0 TR T 0 0 Y O O S I B 0 A L I
0 /2 7 5r/2 2rn
4
(c) Case 7

B 6.6 Casel,6,7 icxid 28R LIcBI2HMEF v v+ VO
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BERETH B b0 EELLNS. [ 6.7z Case 6, T it THERY (6.44),(6.45) 25
R LR WA R L A s 5 R J(M) onfieRY. B 6.7, 34
@ point-mass BSEET 5 BE & ER I HIERKEE (6.44),(6.45) BRI L 72354, FREBIEL
J(M) OB HHEOEKCBVWTEVRER-TVEIENbMSE. O & RUTHLE
(6.44),(6.45) 3 4 i B L U 5 H o point-mass BEETEIHECBVWTHEMTH S T &
ZRLTWBEEDEEZLNS.

0
_2 -
2 2n=30 )
>4 3
@ 3
-6 -
on=42
-8 s L = -12 : * *
1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 9
i LB o L1
(a) Case 6 (b) Case 7

6.7 Case 6,7 icii¥ 2 FERAK J(M) 05 %



126 % 6 F. POINT-MASS MODEL x4 308 *¥ 5 v v » VEREIC BT 2 ARHEERE
6.5 # =

A% T3 point-mass model w3 M E 7 v v » VHEIC B B EARMHEEME R
DWTERL,W¥HEF v v+ v Fourier B A WA KERELIBE L. BERSES
ETHRELAMNBEHEEEBRICHE X T v v+ v o Fourler (¥ & point-mass model o
NS XA -2 OFOBEFRE2EB L LD TH S. £ F6— DM % H > point-mass model
AT A EF v v v v Fourier B AR OTHEKEETORO —BHEIFHLA. &
O—BHEEICE S CFMEMEBEHVAHEEEREL . BEMRE & LT Fourier ¥
OEP B Fourler ZMA A WA bDERL, T OBELEE L/ HF O K FHHE %R
KBl FEOAWHLZARZIOEHOBE LN LBEEREB R - 205, HEMAO
point-mass O H3 % FREICHE TE 5 2 & MR T X, & point-mass 2 L TV 51
BETH, TNoE2NHTEZ e Bbdok. FLBEFMAERBLAZHUERESHEFED
FHex%2@E Ed 5 EPHERTER.

AETRELAHBER, FEREEAKRCHABRCHT 2 b0 TH 210D, S5 —#HKD
FERER>HEEB T 2E BT 2EREBLEE N 5. £ 72 point-mass model 3t L, ¢
T @ point-mass RBE—DBMEEA2F > D E L, WHEF Vv + VORAIEHHOER
EETBEIRBRIBDEFEELTVS. INSDRICOPVT S —LicBId 2 ERBULET
55 LEFEbh 3.
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Aiwx ik Poisson 5ROV — 2B L OHEET v v v VERBIC B 2R
toF—sicBESCHEREICHL, 2070 XA EBEFMEICODVTHEL L.
PTFTRAGBXEREBICRE L, SBROMAFHA >IR3,

BIECHERUSFERNOFMBRCOVIRENBIEE2RL, ThZho TENRE
REHBIEBN L. $LEXRBXOFENREF—<THE Y —AFBBE RO VT, THIiC
BN _RBEREBSFTEROEFcZ o ROMAERER 1.

% 2% it Poisson FREXO Y —2HlHEIcH L, Z0oER L HROTERN, BEN
ERICOVWTE~NT. HRNERE LT, MEOEO —BB—RicRiIEEhTnwI &%
AL, ZTOHRLELTERLEB-RO—-BUERIET LIV —REFVICHT 2RO
FRERICDVWTRR. FLAHENZREE LT, BIRESNWAEBRF—2icEI< 2o
DOREREZRBN L.

8 J&E it Poisson 5ROV — 2 FREEEAMEF v v+ VHBEOEF T WTR
~fz. ¢ Poisson FEXOBABLS HFERXEZBHZH VT, Poisson 5EXOEH» S5V — 2
BBl 2 M EROBRERTH 534 (Newton) £ 7 ¥ v v W EID g & & TR
TH 5T %R L7, &5 Poisson 5RO Y — 2 #RE &% (Newton) £ 7 v v
VHERBEOSZMmEEZRL .

FLRABETF vy VERBREEL, TDESMLERERORFRERICO>VWTBR~R. &
THEE T vy v VL 21R50 Poisson 5K v — 2B E O S MitE %W T, ¥
BMECHEDO—BUERET IV 2OV —REFVERLEL. RERENRBY —2EF
VT3 % star-shapemodel it oW, COEF LV EFHVAEBASTIEEO LB HIC
WTHLLABARLE. $1283—2DREMNKL Y —XEF LV TH 3 point-mass model >
WT, 2D JEMENRIGHTH 2RABEECS L, B RF vy v VBB E oHE %
RL Tz

% 4% it Poisson 5ERO Y — 2 FMEcY UBAEREL B L 2 RERE
TEOREEREF L. B3BE TR LA Poisson FEROEERBS FEREBR L IERES
RO TEEHALL 2% (Newton) £ 5 v v » VOFEEEEEL, 2RTOEEIRS W
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TZOBEFMmEB IR - TSy — 2B 2 @A TREZEZERT 5120,
v — 2T & L T one-point-mass model 2 WA B & IS WT, ZOME L BELMHEEE
Bl ChooREBELABELEBEZTHE2HEERICI VML BRI VBERER
Fic kv Poisson FREAOCHEDI SXMBEF v v+ VEFHCMOBT I EWARETH S
LPHRETE, SSRBEFMIC OV —FBLUOFAMBELEROBEZOEZOTE»
LCEHTHBIEMBEBDHONL.

% 5& T3 point-mass model it 4 AW EEF v v VB BEIcBIT A MBEHEME
KOoWT, TOMEMRELBEFHFEEZRELAL. BELULABERIENERF v+ 10
Fourier BB IcE S FETH 5. FTFHEEF v v » v Fourier ERFic >\, poi'nt-
mass model @ /¢35 4 — 5 EOBFERL, MEHEHBEORO —BHETH L. &5
## Fourier BRA & Newton o AR ZH VWA Ll , NBEHEMBESREFER LR
CCELIREESN B EARRLE. BiE#FEE LT %4 Fourler (A% B #t Fourier i
EHOVWTEHEMUT Z2BEZREL, 7TV Y XA LHEEBRBEFMEE2E L 2. Ric Fourier
RE & B Fourler ZM BB A VWAREZRC L 2BHEORMEMELIREL . BE
LIERERBEICOVWTZONEELRITHL, & 5B E2FME/RYT C &ic & » #EL Fourier
RBROBZEZHVIBECHEBELTGEVWVEEORETH S EERLL. 1WA DREI
SWT, T OREVBAUSOBEB I LEHW R T e ERLEL. RELAL 2200
R DVWTHEERICIDZOFVHZFMLA. ERLD, WTFhOoREIKEEDOS
WRBHEETHD, FLRERECODVTRZONENECNSDOTH S LHWHEZATE
fo. SLRBEFMICOVT, TONKEOF — Sy BEHRVRFME — L, BERFME
BATW3 I EBbhote.

% 6 %= ¢ (3 point-mass model it ¢ 2 K7 v v v VA RIEIC BT 2 B EHE
OWT, T ORMENBHEEFELHNEREEEZRELAL. BELAFEIESEOMEH
FEEBBICAKEF v+ 10 Fourier BB icE S 60 TH 5. TFHUKRF Y v+
@ Fourier B & point-mass model ® /¢35 2 — 4 L OBEE RV CHEEEEHEO K
O—EHAFEE L. RIc—BHEELSEhN 2 —> OFMBIKE A7 EKHEEE %
RELS. -8 EE Lt Fourler 23 %88 Fourler A HWTELl S 2 5%
AL, ZOMBRICRIEE 12 2B Fourler ZM OB EZAEB L FOHERELREL .
BELAFHEBBLOHERE >V, HEERBICLI DV ZOBEMBLE ML 7. &8
LU, RELAFMBEES X CHEREEELH kL, EEZEREESAEETH
5 EPHERETE .

REromE#ERL D, Poisson 5oy -2 3L, BREZRE2H VWK
(Newton) # % v o » v OMEHHES X VREFBHIERN TS 3 L HRBTEL. 3
o point-mass model ic 34 2 MR F v v v VFBEIC BT ZMBEHEHESD L CHEK
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HeER BRI U, BER Founler Zi 2 Fl W/ HUEME, BEFMR S S icHERENEFL
THDIEVHRTEL. LLoMRKREEZSTAT, SROMABEELIFH IOV
TRR3.

%3 Poisson A0 Y — 2 BMBEONT 2 HAEREKOHEHTH 205, KWL TRE
Li-bFERERERELHVCMELIHK (Newton) £ 5 v v+ VB CBEEIE3H
BEEEABIEPTEDS. LEB-T, X VERNCEBRAEREOHHU AL LLBED
KMAERE T 2 ABFEELL-> TS,

i point-mass model 4 3 WK EF v vy VOB EHE L EEMEEHE TS
WTRBRRNZ . ARBXCTHRELALAFFERIOVTNWOHBABICH T b0 THY, -8Rl
WTHHEHOBR2KRICBII260TH 5. EEOTFNRHBEICBVWTRABBIEE
FRERKOLOBEL SN, BRICDVWTHERO-HeBLTLLHF IR VWIEELE
CRZUH o . COLIBBECHUTIRECHTIARIEILBIRDLDALTES T,
SHOFHELVL S.

B#%ic, AR ik point-mass model it FE L AR EB I » e, T EF VLN
DOV —REFNVIERT I2HEMBEOHEGH RO —BURS T ICBERECHTEERS
RKEBHFEETH 5.
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KAXRABEAFELYHHEI¥HECBL CRRAKFRFEREF P CBILARER,
KPEZHRMHBOREO TIB IR -» 205, B XUOHUENAFHERLEL vy — &
BB IR - HREETLDILODTHS.

KRR REEE D, MFOHEICHT 2 Bl - BAo BB oW THCH QM
B, 2 L CELOBESHPMELB F LERKRAETERRELFHE OMILARHKE
KRS ERFHOEEZERLET.

ARAFTHREBIFHEONAREEHBICRIRBXOERICH 2D FMICDI 58
Ret2Es, BYITELSHEY, fMRELBL L b, R RGO R S50 BE
REEREEE T L. EXCHILBELETE . £, KIRKEL¥HICHMEZER O#
FTASHE, ¥ETY¥HEOAHEBHEBICRARIERCSLVEARFES, BEQTH
BE2ExF LA L oERHLLET.

AR AT M T8 E O K= = B EIR < 1R #5757 IR 2 o0 ] 2 o B #F A
W F—2icoWCTHKEEZTH & &I, BROFRIT, wXIER, FRERBLEE
B, s E, F LTEIPVHEHBEEAEESE L. DO SHALBEL EFE . KK
KETHMEERR TYHOAFRERERZ R, FMEL VI BEY, T¥HECH 7 5/
BWAME T2 LTECOFRBHEPELTHE, FLSFSTERNFEL, HAKTORRORK
AxB5zCcHEF LA E<HIFLLETXT.

RILEMRFERAR L v - EARNEHE, IMERAFEZHRZR LD LT 5
IR ARIERNIEL Y 7 —OEBEBOF A2 IR, B bbb o FHRIUERORM % &
WCTHEEZ L. 0o ERHwWLET.

ARAFTEBHRBE T EREOBRREEN, RABPDFCRIMRZEORERELLT
BBrRHBEEZEEE LA MRCESCHLBELEFES. & 5 CAKRARFERFERL
2HERNOUAEKRCREILABOWEEAB IR IMEEL L CHDS, HdRESEL
oo DA SRRBAL X7

Bgw 6 FHMOREREFEPICS I IEIRE MBI, HEH L CEHWALRRARFELF
BT ¥UETEREBENAOERICECRALE T
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