SN.ZILTIN
MEZOMWH (HHMGTREL)

IR OER I I HHLH
tefHhR

KPUTUKA OCHOB
TEOPUU
OTHOCUTEJIbHOCTH

Par

0oe U AONOJIHEHHOE U3




CILTA - ZaASIT D4 yF - TILTIN

I ER e BFSERE, 1989 4, VLL—=Ciiay v
ENRFR¥E, v TRET BT I — R e ET KRB
ET (1992 4, MWERESEE), 1993 L0 n v TRSET H 7 3
— R B HER P P EhEs,  HEREEY:, T
RS, KRB, W2 oo 585 omsE (P 5
O A AOME, WEIH - &7 JIFHIEREOMRY], FERIERD
T—A Y MK DRBTIEORFE, 77 X~k 2EEDH
FEWPEDGHT, JHFTWIEIGEN 7T X~ OIEE) A - EX S FHIEE R L OV EIOHE &
BELIC T TR EOMY, KB LORHER (BR - B554 4 7ol Hicki) 5%
KWRBFROMTE, 7T A~ L OKRKHIZIIT DELTED B AR LR - S8AERMEE O
@%ﬁ,%ﬁ)_%$bfwéo%@m,%% VA BB O EAE TR GR 7 EITERY
FA TS,




LBC 22.311 22.313
VAT A e =aTF T 4 vF « TATN [EZEORIL HEPMRIRZE L) - AExHEERR D
o+ 280410 (55 3 il BE4fRR) ), & A2 U, LENAND, 2018, 4 288 H (Relata Refero)

AEOT —< TR OISOV T OERE, JRHIZR2 S T 5, BRI D5
L7 D Z OGO IR ER R G [ EREENML DN D, BRI ERFETIUE, W
D7 HEEG HENE Rl > TLE I DL TH D, AETITA R, F7-2 0
MHEBEXH IO R D82 < DGR & A JERDFE L ET S, 22/, R,
[RIRFHEDFEXTE &V o T RpER IS OV MR R O ALY, FRBnYI & BRI
HIEHEL TV D Z EAGEA SIS, ARECITFERER RO HBL & MNLIZBIR T 27 ERO
FERIZ DWW CORLHIB TN E TN T D, I DHIT, AECTIIAAHERRR OB 1S
KT HREDFEL TR S, ZOEEROH T NEFITHEIE L TWDA 0O LI IR A5
Ry —— A ERIEN I F—— 3 F JE L TR Y, RILE RTINS Z E0REN5,

ZOHE ITIE, —HEOHTZNT Ry 7 ARBINEN, Befsh CWAEO T —~
ICEEE L 7= 220, W\ ODDFJEEIZOWVTO L 0 272 00 A ST 5,

AREIIRFAE, RFEPE, Zdh, Brddhd, £ L TP oARRMEIZ W THNH
IR B2 L9 L5 T_RTOFHICE > THIE THIKENLD L7259,

ISBN 978-5-9710-5332-3 © LENAND, 2018

* %k %k k K k K k K ok % %

HAFERRIZ DWW T

AFEIT"C.H.Aprexa, OcHoBaHUS GU3MKK (KPUTHIECKUH B3IsAA): KpUTHKA OCHOB TEOpUH
OTHOCUTeNbHOCTU. U3, 3-e, pacur. u gon.—M.: IJEHAH/I, 2018.—288 c. (Relata Refero)” ® 1
ST EREESCN D OFERTH 5,

JREEE (B 3R GEMI0) TR AD D 7 EEEREEME CAFT LN TE S, JiEE
HOBWTECOAMIAES L BTEOMORINE>T 2025 LA L 725 RiAH T 5,

Z2H5 e A - =agxv 4 vF - 77T (Cepreit Hukonaesuu Aprexa, Sergey
Nikolaevich Arteha) , B B2 e+ 0 o TR T 7 I —FHPFIE T E
FHD Web %1 b : http://www.antidogma.ru/index ruhtml (7 7 F&
http://www.antidogma.ru/index en.html  (3GE)
EREOY A MTAREF 2/ (2007 ) Ov T RERIC, HEEER, 7
T AGER, AL UEER, RAVEEREZAFTLZ LN TE S,

SREEH O EXR (A b T OKROETH 5 ] http://naturalscience.world.coocan.jp/)
HASEERRABE - 55 2 i) - 2014 4E 3 A, %5 3 ik (FEHHRR) : 2019 42 2 H

* O oMER [] NISERETH D CUikE =2 Br<),

* ZOOH 3SR D EARBEME SISOV TIEERD [FRIE1) 22BEn-uv,

* SO T ITOWTEERD [FRE2) 25 I/,

SN.7 AT T3EZORIL BRHBRIRZEL) : 7% (2015 4) B L0 MYBEFOR
W BHHWZIRZEL)  ERFE] 20154F) ZiREOYA NTAFTHIENTE D,



http://www.antidogma.ru/index_ru.html
http://www.antidogma.ru/index_en.html
http://naturalscience.world.coocan.jp/

H X

B RE A E o 5
B RE R E o o 8
F1E HEBHEMEEROESE - - - - 12
T R = P 12
3 = o = = 5 14
1.3. [FIRFEDFERITE o v v o e e e e e 32
14, B—L B HL o e e e e 36
1.5, BEBEILHED 78T Ry A e et 38
1.6. AR EASRRH] v v v v e e 47
L7, FEERAHCIVERBRR OB IR DM e 53
1.8. B LI EEDFERR - v v vt m e e e 62
F2E —REMIBROERE ... e 64
s T = 64
2.2, —MRFEPEERR OB o8 64
2.3, FAIERBTE I AP o 82
W A T = 85
E3E ARMEROERMER 87
TN T == 87
3.2. —HOFEBROMXRRAIERICT 2801 - ooveeeee e 88
33 FI3EEDFER v e e e 111
HAE EEATEIERDEIIZE - o e 112
g R = = 112
4.2, BB R OB )RS, v v e e 114
4.3. FARSERAVED ) D —fRAIEBRIC T D HEH] e 126
44, BB ABEDRERR oo v e e e 150
A, REEEOHFED (AL ISETEMT - oo 151
FHRB. HYBBERBUSTIA—F L i 156
TiRC. HYBIEEEUKTFEMEA DXL oo 162
FimD. W OMDRERICEAT Aa AR oo 166
e DI E e e e 172
X 7 I I T R T T T S S P 177
= L= [ 187

[FRYE 1
(AR 2

1 EI3RICBIT D TEREMEEST T - v v v v e e e 189
T ERCHFD THPE* ] ITDOUNT o v vv e oo e e e e e e e e e e 190



5 FHIMEANE

EIRFEFANE

AOEFIIEREFEL L THHo T,
FNEECIAEED Z & Tldeuy,
J-J. v —

Bl o WITERILE BN b Z LiX, mExTDRELRLI LD
Fox BTV ThH, #ETELRITIUIRLRN,
Bax e ZICEENH D EEBEZ L O NRE TN,
PERENERLCH D Z LITE DV IF7R 0,
7T — )L

AEE 1A [133] TS, BRI 14 ER W) BN A NEE-, oo 7
IZBT DRI, AEICBW TR SNV A RIEIZEIT Dm0 fh ﬁ&moﬁfi&
DUEST-, —EOSHETIE, Bb LW (FxER, vy 7y, MHximiT
%,%ﬁ)Kﬁ?é%ﬂﬁaiﬂfwé,ﬁi%&%%m%?%ﬁ%%ﬁw,ﬁﬁﬁéz
EDRTFEIND Lo Tz, —EOZERITEMRICROBTHEE (S0 LA, Thuiny
TRET 17— L TO D EEFIMEETIE 20 Y) 1L, 2 b oG E 3 50
RRBEEROT A T T ZIBRTWDIRLEBET D L 212 olz, ZHDOALDR, HIH
BOBAEFRD, TNEAOETENT L 2 L a8l pote, MK ERFO D
DYHEW, PRI T A T TIZONTCHET A LD TE LI F—N, HExl
Fr CEMIIICHES N TV D, 2wz, REICRIUE, ReICTEH 525, B ki
DHOfFRLE AROT e AREITL TS, 20 144M, EEAT L F-, HREOHEE
LEBESEOERNIBWT, IO L [134~138,152~155] #RK L CTX/z, £
LT, ZORIZBIT2a v TWNINOIIEE =L & ORIORIE, SR EIcE L,

FERHPEFRGRIC R D HLHE - H o, 12 A0 ) —~IWVESZEH 20D, SHOEX
@ﬁiﬁvﬁ%%%%@%%'hbb%(ﬁﬂ%&%wt@%%%bt@bttﬁfﬁ<)
BHroORBICHIEE L LTERLTEAZ RS ENTND, ZOBGRICKT 58 % 72 5 5kt
FOEIL, ZOBEROEE L 125 XFFEOBUIIGHT 5, £z, Z 2T, HERIEE D
ROEHE TIHRWE D72, FERHERERIS T 2 30 72 HIFBLEIZBI S LTV 5 208
EEELEIELTNDRELVWIEME, FLTIRLRN, TANIETHD Z LI
WOH % BIUTR b RDICHEIRT 5 Z LN TE D, BIEHEORKEE R L) LW
B TWDEZAERNENRITNEEEZ, xRN E->THDHDE, FxiZHOHE
BN THAD EWV ) T ETHEHARY, FarNTRLTNDDNE, BEFEWONSEHE O
EITWVD R BB L E S TWWRWE WS Z 2 DR TH D, FLHEFERIIREE O ST
Bb, TOWIIL, FGHERRNE OMBAOEEZ b IO A BIFLTNDEH H D H%)
B, FoKERERLROTHD, ZOLHT, ZOHBEAYHETONL, #HRO
BEOJFK & BRI A T = X L EPRT D a2 S ET 5N ZBHRIIFAE L2V, iz
X, BEARCBWLTOE, ERE (1) OEMTIE, o 1EORGECHED Z LI TE



6 FHIMEANE

EWVH) ZEEENTITRLRW, MHxmma=blE, ZIICBTDFEIMEDIC L > THE
2R3 STV D BB ZHE S O TIHR <, e bhiE =iz Lo TR ST
JEIZDOWTEZLRETHHIEBIL, I 2i2hd, BHEOPERIY, KRE-HND
DHEFHRIHT 5 ERIRREE 2 H At E LT 5,

BORMEZEOEBNY, WOSIED 5 LN L LS Q0 g, (BEEZERL K
5 LT BEIL, RO TELHED O b, HEICH ORI BN ERLZIELERD 5,
------ Hix, BB EOEZEXEROIEBIIRBTATEOOSELAHEA X 5I1TT5729,
RIS ERZ O LD D, i, WEINE O EZEME L CWVALLEITEL, mEeE
RL LD LRAAD, REHRRECE T 55mFOSIETL, RBPERL TV IEREZE
L7z, Dy, SHbELEY 35 B THRlOmILOME « 0F5FSZFIFA3 5 D Tidk
<, WBDEFEND, BEOFRERIENL2H WA MiiEH S b D EHHT B EHEHA
braithuiabian (T aZ ez W)

B O L FmPOED Ik L TEORFE L L TORELZR> TWDHHEIE, T2l
TENWEEZDHDEAIM? BFHRE VI D%, TEOHT-2507 %2 < D8N
IR ARE DR HE > TZITIED T b2 b9, [MEEZ I —y O TIcHmE
AILD] EWNH B LWEIBEZIETEL I Tldew, FLTEILEITHNC, WEERD Y B
I[ZAFAET D ARHES, D FIEORGEEE A OB R & ORIOF G, 743U X L% RO TFE,
ad hoc 72BN, #ER b, 35k, ik b d D WIS O R O FERREIZ B
TAHHERE EEIAEZE D LI LI TRV, 2O ORBENERICIH S A S
NnNizex, HoPHMEEITFNOER L LD ERAD ZENTEDH L HITD, F,x
DN ZND B TE R -T2 LThH, Fx <L, o2z Lix
F5ZENTEDITENRY, HEZROIL, FEROKFHAR B rbHB LT, 2 b
OREE 1 —~Xy FO T D, £HTH MEBIO L S IZABEZRET T o2V 51580 HY
T L9 EBTHMENRL 72D E 012975628, LT, kbAEL, ROEENR
FWD N2 NENSLORJBEIZOWTE X, R THZ I EEF TN TEDLL
NNCTHZETHD, B, THH L EREE-BIC L DR ROKEICET 2 &5
FEETES T, TOOIZRET 2 AR OFERIE ) &\ ) A DOOWTEFEEE, FIZ A
VAV L—varEEZ TN LOTHD,)

AEE1RUL, EANIS, SERE2MEOR CTREICEIN T (L Offisil, JT
L7l D&/ D ETHREMZA Y, SRR L720T5Z EMAMRETH-72), LnL,
CAVFFERIZT R0 D LVRWAS, 51 RIE, FET2MEEZ H 5D NNEfiE Tx
HE DTN TN, £, FH1IRTERONTWERNRITZOBREME KT 0l
TIERVD (ENP R, ZOFENGIEE 1 RONEITE =< HIFRSL TV, £
THRILY, HREBE LR TR, KBS REHRT2 28 &L, K
FRIZEWTIE, Fie 2B RN Ry 7 22T 808, B 3CEkos H (2 >0 F
AMEFIZBITLHOLED) BMZ B, HRx 2RIECHRBRIHE 5 —EOMIb 725

WNE g5t 0w a4 A% (Tadeusz Kotarbinisk) 13, BREIHIHR—F o RIckI 58— v Rk

WTT7-UNx UFERE DT D) ORIBWLREFH, R—7 0 FERIE, UL BRI ER0
BOSUEER A o7, @EEE - HEE - BFELORKRCThH D ([CEEEY: - BEHR] o TR—F R
IR OHEASEZZRLE),



1 FHIMEANE

DOWTOFE LW g L VgL < BRI S, BTV EF STz OnoFEic
DONTOLVFELWEBARHE STV D, ZHUE, GRS 72 HIC X DRI S b
TAREOFA ST EZE L Tbhz, 2% Thel, Thil, 2 TRESN TS
BADAKRBEZ A LT E WIS FEEME SO L THAEL D 61E, OFETIEH 505,
FEFITIL, 60 [EOHERDERITATNEANT SH D WD e 2RI RTRENE S 720y (1 A
720 OB 15722 LT, /R, ANBOFEMEBL TLE D), T, R
72T A BRI CTH L O TIEARV, HIADOZ 720, ZREho AL, B0
BIREAT 0 BRI ZFFD, B OBICAL Z b o TEEHIT D1 L VO BIRL EF 0,
ZOERIZHOWTEEEZA D, 72770, BOBRLIZIE, &, < bR TIREb
VD DD W b= SN REMRERNRH S]] T &I, HEEZRLTEEW, i
DA OT T, ABIOBARZSEIRTH D | 2005, FIE, ZRAHENZR LD THD
RV, HoHRRICHEELRL, TNEZITAND,

2 DO BT 2 LA OATICE D #0251 720, FAUE, TXTOAN,
DTHSEFHIZH L TET THOEETHIFT DI E2mETH, TlE, JBEL LWVWEH
WIOfRE D T LT !

2017 %£ 11 H



8 FHLREZANE

B1RFEANE

HUICIEE, BRI L CRRIZ:
BRI ARE A BRI T 5

ATHALC BT 2 HEM DB OMENZ DD THRE LWL DO ThH-7=DIZL B, By
B ORI BHEEROBRY BE B L WD ELR AL T Thi o s s
DIRH DTN 2 L #RDRT TR 500, ZREOEITNTR G, Bl
BB L0 170 A 7 ZA0—] &) L0, T LAERZOHNE, BAFEZL D%
HOBWT & B2 T T ENTE D, [EMT OB 7225 OOMED EOFEED S DT,
HEHRH S TND, ENLEIT TR, HRELHLOEDO L7 [T LA 7 21— b
AU THEEK) 1o T, FERRICHIL CGRHli 217720 2 ERAEEND, AiftfdicBiT 2 b
o & bEKRDR HEE) ——FUS, WEFREROFE M H AR, T70bb, Brngtit
BB FRE T ~OT T a—F Off— MR Kb Z & Th o, BUELFED [SXX
O OFELM] OFMEEEL TCWAZ EIZHLGNTH D, FLTAXIZZOEMEE -
T, ESEBICEIY B SN EWITARIE D 7R WEEOHERE N G725, FidEhiz s
ERZRLEZBOREE S ERBTND, HITHEES 720 < OO AEBRER S BU A HL Y
DHREZE 2L TND EV D, AEMIZKEFSN TV ER & IFEIEIS, (@R o B4Rm 55
D7z D) adhoc 72HS, X HITIEET, MEOBEZMOLNTWAE X Al & R-%4
SN D, FEMEREY TMERGR] IHIET D EWIRIFELESTATAD, HEVITH
LIFUIERZ T s, EREGRSEEAISHICB W TR TS, (BRI A
72HDOFEREEFERZRD) Brlly, ZAUudE Vb, R PRI L CE i E
Do TFFERFEXHAEER O | EERICHREEFTREZRE BT, 2 OBGEROAIHLENIAE LN b D,
BHDHUWNTZ OFEEROEIEZ NS Z L2 LIC (EXIC LT Z OIS D REIC L -
T) BonebDThoT, TNLVREIC IEEFE] 12bOBE L > T OBEGRORS
2 BHAAENTZ] DO TH D,

FIRHER R IZBIRPIBEZII R > B ) LA SN TWDDENG, TOLEZIFLLVIK
TRETEFR, TARIEZTDHLD TEYO M) ZHEELZFROY, ZOMHimz
HELTH (27225 5] BLTEVRICHH] 72072, EBbndnd LivZzeyy (st
PEFRGRIZ )9 D HEH 2 K AR ORI 22 5 2 72, VY HERET T I —Rmifiia Ok
ExBNHE D), F & bRPIMEREY, 41% 10 BEERMREET 2 Z L O TERWER TH
N, FKATHRERARER G CThHI, HFEEZWVEDRWLDTE, L2 AN, LRz
AN )N D RIREIZ OV TR, EOHE 2 T X COFMHEEN T & 21 DD Tlidiawn,
EEVTITFEEREVONRBURTH 5, KL, I EFN TR S0 0 TR0
5 9 D3, KRR O FE T E S B RS T T L R THEZ SN TV D DN D,
(BB O S0 72ol2iE, EARINSRERPAEUEEEAICYH, HHW
2 RN EFFERUC X o TEAD DFEMICRGE SR T UL 5720,



9 FHLREZANE

L, B — hoHIiX, PEIENREDDTT 77 47, OXbd THINLOE
W—BENTFEL, ZIREIa— MEEN=e0 FTIED2E->T\W5, o1, THEN
v OEONG] (B TN AT S 2133 O A NERICAFE T DB ERL -, HDHW
XZHUICEET D D) O b7en, REEOXIICEIEBEZEE L GEmad 7252 03T
X5, &AM, MHIMHEFRICOWTOEmORA LD L, HoI—tEr Z—0o0
BRI TW A DK 91Z, TLTELTHGOENS FTHEEZIZZTION, £ ZIZfh»
NE<AI ODEIRBOBEDTFENTLE I DERNDDDOX I, 77T 4 7S
LAEO D, ZHUFTZZHIS, oIk LT TREAMABEMEE L) W omen Ty, &
NTHE S, LIXUITHETFORLEZHALETIZ, lTFOREIZEEZERY 72 > TWAHIZT
TRVONE LW GEV, EFITISETOE ZAZOHZ G TND), W HHEH
Thh, ez MalhEbE 20t ch-oThH, O HFOGREWET L Hafio
AT SO EEMELE G ATV IR HHI2H 0 0b BT,

FERHERR R, HR5EmE LTk (Bl X I XEMEERIISH SN RO E Tk
DHHLO—DOD XD EE) T, FFHEE LTo®gRE, I6Ii3od 6 Hik
RS A DOJFEOMES (REfE], PRAFHI, Fx) 2L 325 %F>, [BEREFI) o&kHl
ZEELDOLDELTERLTWS, LEN-T, MxEERmIEL 0 NS emEl, 5
WIRRGRIE A 52T 2 IED 2 T U B, AEFETRIND K 91T, Z OHGRITFRIELAMREE
(I 2 S ALZRN,

FERHEBE R, TR ENORFTERIZIIFIEDR, Whwd IRAMGEafEdk) (R
EFBORMITHINTND IRATREINL R, Fx) OFFlZESEILRL TS, ZD
HERIZRPTIRBIFRRR D 1T B ATV, LarL, Frea s 15 IR A2 BN T 5
EEIRNRR, EREBIHEEREERTH 2 ENAREL 2D, ZLUCHENEND, %
FOMEE A 2O THRIUTI I N EFERTH D,

ZOHFROILA D [T Ky 7 A X TEHIS, HmE bl o ThHENHEHT
HOEDDE I, HHFED [FHWS) ITHLEINTLDOTH LI L 0b LT, BV,
Fxlx IRT Ry 7 RAELEQITEZD] EWVWIBIFTEHZAENTEZ, L LBEL
%, EER2AMZRLHETDH, b L DHHEEO TP G N ET D581,
BEEARBEIL L T 2B & 2 OERIEE R & O CTRIRZITR O LENRH D Z & &8
it LT D, EBINERRO T 2 BN TE 2NV SIFA LN TH D, b Z OB X
D, AREITFERHEE R ORI B ICOWT ORI SIEE S, £ 2 ClEEaPoMBEIz =
UAREN=WIL Iy oY W

BEOBSAZFIRT 25 DWW 2WHEMHRIT, [ =R/ ) —] XA TOJFEIIHE> THER
HINIHRGEES 5 Z LN TE 5, FkERE =B b £z, ERICHEERTREZR b OIL, F7EL
RNBDTHDH] &V T I —FEERRNTITSEFF LT D, AR AR (i
ZATEENFOHE) ([ZBW UL AIAT L 2T U2 67, 2o iR —
BUTHD BRIEF L) ZE0G, HERE-BIXLIELIE T Ry 2%
ARSI L — BT HME— DR RICIRSE S5 HET, BOOBRICFENFELRWE
EERFEHL LS ERB TN D, TAUTEIVBAE, AHxH R OEB) AR R A FEERAI TR
HT D ENRAETHDLZ L, T72bh, TOMENFERIITFELLRN L (0D,
BN ST AERFRA MBI R EE DO b D TH D L\ D, a—L Y Dtk O L)



10 FHLREZANE

EHRDTNDZ ETh D, tHxtEaE T2 HITHE < Ofadr iz Tk 7200 ¢ TR

L& o ERBTWE, T72bh, &N, HBOFEE] OLRIEDOTAE LRV A2 B 5T
EZHTIEEH SN TS, ZOFEL T, ZOHGOIE—FMEZ R T RIBEME &
o TS, fHxtERE o blL, Fole AR TRV OBER L E Y, FIEERIRY %
< ORISR L B A SH L 2 LI > THSYDOHEROER AL REL LE D LR
TW5, RHFIUTIEND Z D& 5 D [7EOHR ] NFEFOANAME, —RLUTHL)
Th b,

FERFRE 20T T <, MERRICIME OERERH 5 Z & 2 BN BEE b £, FExHE
MHing (HOTEEEEE L0 HEEL TV, § 112, W O DRGSR SIZETHE
P, TOHEEROBEEMEEZTEH Ly (24U, 7o~ —0OFHENE LW EW ) FHEN
5%, 350 FEofIcEH &N REH] NIELWE W fEEmTEx HEanin, HoH0E
F7o, HESHREOBN SN DEENGIX, KEEK [7 ML~ FRABEA LT, SECEENZ
D AFHET 5 LV KERIDPMEAET D & W) faml T E S H SN2V O LR TH D), 5 212,
BB TH, RNCTHRTZEDRRET, 2 ofifaRDDZEEHL <325 L9 72BMNS
(BB RO % R & ) fF) DMAET D, MBVRIZRBWTE, 2oL ) eH
Fix, Bz MEOWEER] E WO BERICE > TRILSND, F 31, HENMEED
%G (EETDHHLDOTHIL, EELZNEDOTHN) ([ZOWTHIZET 5 Z ENAETH S
DIZxE LT, BRI LA TW D DI, BIFEIZHIE rTRER B s DMz 31T 5 AR
fROEROHLTHD, bHAHA, BEOYEEZ N OO OMAE ORI LT
0, BV SDOEMERRBEBIZALIZY, T b0MAEDEDEKE [Tob |k
J1 720352 EIFREETH D, LL, FIUTFROEFTOAMRADHHEL EOH 0
TR, ZOMEITEE L SOEAWIC b0 7L, WESR L IHMTORR b E= 720,

Ferix, TREROZEN] 250 (HLOFREDTZDIZ) ZE LW, HDHWEEE SN
T2 E WD FERIIAE 5 D BONIWP 7T TRV T, FERHER G DO < DD EERT AT DUV T
RADINGERAD Z L L L,

FARHEFRRR OFEELROHE 225 UT, ZO/37 By 7 ZAxtimE OERICHT 5
BUHIZ G AT RE L < B, ZOMmEEIEL LY L LY, =—T VEGATE
ESHELIE LV TERANRINTE I, UL, 8%, TORCAIXERIR e %
Fb, ZOHEEGOME 2 ORIHEIZ Lo T iinotz, K 5L Bt ftoRIZ 22 - THEH
DIFNNE L RELIENY, ZOEbLEE -7 (KERRBROSGH—EIZIE, B
T HLE EENET DTS, ZONFIZONTIE, O/ AEKRRGES>TND),

BRI O A 13820, FExHEEEGOMNIZRFIRIC L 2 5 7 dEim (3, 17, 19,
26,30,31,33~35,37~41,158,159] MMF(ET D Z & 2O RITFIUTR B2, Zhd
EENHOICHR LI ER B, fth7p Sz oz skt miEgEm Ik L >o, =
DEGICT 2 HRE—B LIoSRIHHEZ 5. 2.5 L0 ) 2 & Th o 7o, KEOARGGIRTIL,
—HRIZBEH SN TV A EROBEATICEY, 5l & OEBEFINMESE (Galilean
Electrodynamics, Spacetime & Substance) \Z L A& %%\, T Al L7-NEND 8-
TW5, ZOREE, 3 [48~55] ZMERLE LT, e DIk~ IZER S oD
HD, ZIVHOFITBWTIE, MHxHMEBRROREMEL 72 LTV DR, Rkl LU
FERHE PR OO SERER) 72 BB P S,  FIRIFREN 2O B ) S & 2 OIS RE L < it



11 FHLREZANE

SN TW5D, HEHIBIFE ORI 2RO T T, FEXEREN 2T 2 F I hE Tize
IMERZT oo le, ZOFEENKEREDOERBEHDO—DLRoT,

AREZ, WS OPDORERLEH R AN FLOE LD THD, (L, Hi
FIZE-T, mEOMEITEERECHRAL TN LY BLEMTEX 20N TH D [EE0H
BRI R TERETEM TV ], ) Bix Y, TRGERG O2KE TE 721058 AT
HZENTEDLEDICT D720, FMEEGROZNENOREM A Z, FTREZRBR Y fthodBEft
MEIIS. L TR 2 X 981U, L, KOpEERLZ NS T57
W, AETIE, BEFS TV AIEIZEET 2R OEFRED D DG AL/ TR0,
L7ehoC, HERHEEGERO M ONT, FEDH DRE DI Z R > T\ D Z & VERE
SNTND, FLARETIE, ZOHGHRO AR T2 <, R TFXERrREE)
H LIT LTRSS TV 5D, 2, S&b LUWEIRIZOW TR OFER R 2BV H
L, MM EEG A EIEL X 9 LW ) BENHENCTAE L LD T-OTH 5, W) 13 e
S A TNWDLDENG, AERLE LD & T 5 DITEEWE—— 2 ER O RAFET
H 5,

HEALZARORHEZ®RINT 52 LITE DD TRETH -7, EORJEIZON TS,
Z OREITATEET 2 248705 R T XN TEAREDR UHT C—EICAR L TLEW 2 &
IXEFHLDAELTEN, FIUTFE T2 BE/RZ L TH D, B IIAEL L E TicAmL
TWTET D720 O+5370 71 E B SiuL, ANEZGTAED 5P CAEFN T DR
REESIT, NERMER SN TV O EEF TR L T\ D, AEOERIZKO LB Th
%o H51 T CIIREE & 2RI BT 2 AERERIIBES:, - fExIERIERF 0 Z Ot 25 oMl
A ORI RSIND, 2 BT —AERHERERR O FERE & FEXRER T H aml k9 2 e 2 7
—< & LTW5, 3 B CIIERMEERROERIEMITICKT 52 A PRGE 26T
%o FOBS, Fxld, BRRYS, £3m—T BT A EBIRMRERIC LR 2 HE -7
WIBRIZOWTIIEE L<FETT 2 Z L1383 (ZhUEEh BT HoRE T —~ &
%), bolXb, FEXFROER T & B I FOREZ DO DIZOHERT 572K RICH>
WCONTEAT7e 9 2R 4 FIXFERERHER R OB /1S, F T AXERIEN 1O S &
ERICKH T DL Z A L LT D, FEOKD TIIEWRERA G2 b TW5, {1 A
(ZAUTEE 3 RRICBW T S NTe) TIIAERER D b OOFEEOLENEIZETT 2807
B 7RIFEEE N STV D, ERLISOAFR TR < SO EBIBYEGER DS T ST
W5,

2003 4£9 H



12 15 SppRFR s o E R

F1E FREXITEROERF

1.1. 7

A
i

W, R EERRG OARERY A R Y, ARG O B E MENIZ A T L CTAEL T
W= E SN DML DfERE I D H D, L GEFEBRIZOWTORERNBEE S, ot
b, R EEGR ORI SEBR AT 2 LB L WHZR 585G Eo [7 11 7 21
—] IZTERnE D g [38] bIAET 5, EFHITZO LD RAMITERF L7V, 708
5, WEEAIMTL Y L ET, BEETHHFUTOWTHHAL, Bl E) SnoHEE
DOMOHAERRE RO D Z L& fifme LTWDENLTH D, LITEZ, BAITEFERD
SIHT TR < A RRBUEBN I OV T OREN D ZOAREZ MDD Z LI L & 95, MEI,
BHIENDRE—0BG%, W OPOEGRIZE > TEoT= BT THINL L 5 &
THIENARETHDEWND Z LE WEETIEFIZE D ThozL, ZhnbbZE9H T
HAH), LinL, (M GOBFRISERERF BRI & &1, TOHEmEEANTLZ
LT o TV D B ORELIZEB W T, 2 < OBGOMRB M2 T2/ L TE T 5,
ZNPZ, EDXDREE NS NT, A RmEZEOHL TH TR ELEZDHNET
(ECAAR

FERHEBRGRIC KT T 213 & A BRI T D3RR R,  F IRk L O—Ex B R D
BRESCRE 27— A = AOTERTIE, THEXHEBERO KRR EOEEM: |, [T
FHFHE, T L CZOHERNOHEONDIFFEOME—ME L4, ozt h
V&, [FEBRIC K DB OSSR/ NGRERREME ), TEREERECR ST & W fomBEDiRD
NTWD, RFEIIHICET 2T O E ETHICB T (ZORBEITE 4 E TR SN
%), EEFEERICOWTOIGERTT D &, TFEXHEEGROERE FOEEM ) NEeThd
Z LA TH B, BxERAEENIFEOME M & BIERAI S e b BRI xS & LIS S [58,65,
102,111, 132, 144, 145, 148~151, 156, 157], Chk [48~50,52, 134~138,152~155] Tid,
R, Z2f, [RIREME ORI B3 2 ELREROBE SIS 200 0 5 B O EER /X7 Ry 7 AN
FE L < T S, FEERFERHEBLR S FR BRI S ME 2 SERIZ RN TN D Z EAVREN TN S,
Tz, TNHOIETIE, RSB OS EBRI T 2 2RI RN TN D 2 & (KE
B3 EIZOMEET—~ L LTWD), &L THOIERE DS HFEOFEH & LT, FF
AR R O T X CTOFE DO BN E /T A —F — (LD FFEMENFER N TN D (Z
T A —H —{LIxHHSs | s SCOEEHI TIE o T2, AR T A —% —{bidff7#% B &
ClTBWTEBIEMGE & L TiRRESTWVD),

ARETIE, FEERAE R OEE LS 2 AR S, BREEICE v
L [ olhbERTHLINOLIICRAD] —HORDIEREDAT HD, Zhb T
T, BEC=a2— R DEATED (E D DITEHRFY 07 N) OEFEERFEICE LD LT,
ZDEZE [ARTZORAEFEH] B\ TR ek L, HIAY722eR) & i
FMOBESRIZIR D 2 & 2R &85, fxtma iz HIXi 2372 AT HRER OGN A e X
H(FEI Ty &V ) SEICEREZ ST 500 5 T), Wk MEEL->TTH 3



13 1 kAt Eg o ER)

SOFT-IMERRDED] 2P DHE RN EOETERGEEL TWDN, BHEZHLEST
VR, 22 K ONEEOBESICKT L TV R A ER B E XD ZENTE S, 7RI
NHOEHELE S TEATEIZTERY, Tz, ZOFmIcBWNT=a— b o
B (28] ICOWTTFHETIEH DN T AL P LTEL Z LIFBER TIN5 9,

HARENE EOFEER BN SR Lic=a— b, TebwbEal) Bz,
A OB R X UEHSROBEBED -0 E S b ER) B RO E [Fb,
THEEBRICHAL TS 2 EZBEL Tz, L7eN - T, 25 O &3 HAME &,
TN ERE T2 HETERET D Z ENRARERESIIRT 5, OF 0, ATHERD
1L, ZNHOWMEDL ETERENTVDE D, HDHWIEBROSG THHA I TWASHD
BT HZ L, £ L THALIS N EPERICB W TE B SN A TG a % B
HZEDHRTHD, Tz, ==— b idffxtki], EORMH, PR EITES
(ZO%E, ZHUOITT N THARDFRFERICTERN ) ZtExE, F g EORFHF
72X B ORI A O BRI B L 7=, L7223 CHENE, BifSh 2o E S &,
FEHEL 72 DIRFEO R S & OBCF o3t tb 2 BET 5, i H B IC 38 1T D HHE R OB
DORREVEIY, 15 B E O LR IRME & EHEMICEIR L T izbid TldZavn, s
R OMERHL, T LA, RN BT G- O IR CRE I 2 53 5 FraEMEIC 335
WE LR LW, =a— M AT E Fo o< AREOAT T, HoschZ=[ & F%rZ2H,
MERPOL 8 & FIRMOLE, HoRHES & FIRHER) 2 08 L 7=, BIGORIEBIROHER Z B #0 B
ID—> L Hied L3, HIMT 7 o —FOBEELEEMNIRIL, BRebRE 2Ll
SADOFENSDEET D LD BICH D, F 20E, EEIRICE < DA, TBLINE O B OiES) )
TR T L0 D BURRGERRIS S LT, F LTRSS OEFHIT L CHHE R4 M
ES720, bHAA, TRNT EOZE] WAL LZ L1350, @, Hategi- 5
(COREFT D70, FHEROKIE, #EELIZE > TEOHFITEY Broviv s, & i#lry7e
B SS £ 72, MRS DB HANT U 7- e L SRR T T 5 HIIC K
0, FEE Za— AL TEASINEZLDOTHD, 2O LR, KE Bind Lk
PRBIR AR RE L, BRx e HER B A EsE L, el 2 R bT 57200 LB %21EY
HLTWD, FEE, EEACS H ARSI IRR ICBW TR IS5 2 b5 b0 & —E L
TBY, NEAHLARWZ I THEZ2MioTHRZ 9 8 NT5) OIZE LY, 2wz,
HLLO L2 E LT, HAFEDRRINA O NOWRRIKTFT DL 012728 LTH, Eh
WD L A, RIEMEREENSIINT-, HHVNE TR & TREER OESNE
FSNTZOEEND ZEEZBRLTWDIZT T, &itidic b bz 2RF0ERL, #
B FO AR (20 & 5 ZREMHIBETERFY T NZX o TE & EFo BTN S
NIEDTZ) ITHEEONIIFE D, EREDOFELLIZO IRV EE2RLTWD,

WIZ, FERERE T BN OS5 T s MifZ TUTH LT OE W9 RBEICEE 2
D, REERAHRHEERRR OB & 22 BT 2 LS OFMERRF S IC DWW TR 5, &
TR SN SR X 9,




14 15 kv sag o E B

1.2. 18t EmAIEE

BN, &0 T iU R ARG OEEN A S DORE YD ZFEIH TE A2 oW T
WY, MR/ ) —) ZATORROYE, 2 N\OBHEED S BLIELWDIX 1 A2
T, TNLSNIH VERVNITTH D, LR - T, AP ZRESOE RIZBW T,
EE L CWABIIE-HD > B0 b1 ANFIELL 2WETThoD, L2AT, Z0
WP, 5 3 OF Ik LT A8 & OBIRICEB W TIE, FICHFRE T2 LN TE S,
ZDOL X, B3 OB O OREN IR (v = OTHREESURER) & —BT
LT LY, B o OREGE 2 OBIFEORES, 53 OBLINE OREIZBEAT
L2RTFHIEZR 5720, L, 51 &8 2 OBLIE O 7 OESOR R, 3 AOBLIHIE S
BOREOREITMER T2 bD L%, RNOXFHEC LY, 51 O8I H 5 2 Ol
HEDELLRWEND Z &2, IELWHER (HIAORER) 1356 3 ok LT\ a8
HFE DI K> CREk &N D, BN T D/RT Ry 7 AR DRSO EME [48,
51] (FEEIIIAFIWITHD V), £ LT ([EREOFRE] BEEOFENE [50] BNEXITD
5 L&z, Ok [33] ORFZERNITEBDO T D/NT Ry 7 AW I 2 B2 7202
EERERL TR I Y, T72bh, HER BIZE S TWT-O FERI O imaiklL, &=
WHILSIZ B W TFHTA T L OEENZ L L2 L EI1229K (1) ALHDOTH- T, [FIEFR
DI E U TR ER I N DT TH D,)

FERHPEBRRROFE LWV 2 O -0 /8T Ry 7 ZAbigd K 95,

THENFD/INS Ky R

(G2 T 08T Ry 7 ZZEAT B EMOE Z & Loy THH) AL, WFD
—FRFoTWDalry MBHEERH LT- L &, OMEOFEEICLY, 2 DOSBAI
EG TR 2D LV, RIOIERIFREE TRT EWNWD) 2L THD, &N D, ([FERFRO
B D B 2 DA MR ~OEMEFHA L) T8~ v 7 | BEEOWEET-
B AEIRIIZNT TV D, LvL, BRI E - ClL, HFE 5 —LDOHBTIIAR 5T
HD, MR, EBSGORRK, ZNOOEBA D=L, FIHINDHEEOYERRIEE
DOYERICER D fTe R CTH D, WEFE L HFROBENIE I ZI2H D, IEOEEI A
LS<RFTLE D,

HBRAORER] & (AR, AT OWROFE R FRAIE A REHRILE OMIR B IROEEHEEE K F L
PN EEBEONHZE S, A0 1 NEBEREIORWEESIRRICEE - TEY, 2 ABIX
FEHIITZ LCWDFHMTETHD E LE D, F 118, FERERHEEGROEREIEZ
X, RBOZFAOERICEIUE, NnE CFrhsl) DEnciE, MAFoRBIEE 04 Tk
FHUER 5720 E SN TWDE Z EEBWHZE 5, ZIUIIHIREE—LELLRTOIREE
ThHZLIZEALL S, b2 b, MERHOMERE, FITEEORZEET, FF
FRFRSHEFRER I 31T DARDLUI A DO MIFIZ & > TRBITHHTH D EHRETITZFDO L
IIREEN LY EIF B TWD), Lo T, REBOFEADERIZ LT, 5D RHED
FErOH R, AATRE D S BLZENHD MEE T TR 5 ORIZEBIT 286D




15 15 kARG o E B

BAOHEK LY b/ RIFUXR 6720, NEL7Z0 i?ﬁﬂﬁt@ﬁ%@&f%éﬂ
5, (FARERMEREICREZIR) 2 ABHE -T2 &, 7R Hlaflins, FIon5 il X 04
TThiHEESEIND, ZhDRKIREBTHD, L, E@@(@ﬁﬁﬁ@@E@@L
) IIRAMRETH DL, ?ﬁmﬁt@ﬂ%i H oy Dhieh & OO Hy OFEZEE 7
ANSAFAFEZ D121, IR ORNCIIEELIRT L S HICEL b Z LIX T
ehote (GEIZETER Lt W)JH;W( E] ZRWH L TWeZE2WY), 374bb, Keiktaxt
PEBEERORER Z1E UG A 12, FISW D5, (WIHENZIT 2 RO oFlnZE 2 D 57

_)iﬁmﬁt®ﬂ%;wiéb_k%<bmm1xﬂmi&%ﬁwo% OYERITIE
THoTDENG, FHEARITLOM T OBENL R & IE L THWDHDIEEATE TH Y,
LV ME L TOWBDIM GO RBETEE WS Z L5 (RO A% ZEONNED
EAWE XD DR T 5729, *ﬁmﬁt%xf~y%$ﬁMEﬁé*k%ﬁmf&%f
TR A D) ?) FD X577 EFHEG OREIE, WolcWEZIZHDHDIEAS )2 L
N, AHZZXLNKIML TG (T 2 ONBEITERRIZIS T 2 WA 1 O 2% &
IETZ LT TERY),

%212, M11 06500050 X912, IEZ S RATXME|0A |BC|, |CB| 8 L WNAO| D&
i,mﬁﬁémﬁ:ﬁbfﬂ @ﬁé_ﬁﬁ(lmﬁé);kﬂf%éwpﬁb [F]—
DR EIRERE CORITIXM|AB| & |BA| D S1X, FHEZRDZFATICRH L TEHELI RELE
BEEDZENTE D, FIZIE, HDHEEITIT 50 SHEOIRBEORITZ Y, BT
100 SAEDHBEORAT# RS ENTE 5, F—OIEREED 2t O OB B4 7E
(ty — t1~504F Lty — t3~1004F) AT 52 LN TERNWZ LITHLNTH D, b7
JAuX, RERERKRDbND, 77205, IEERF—THHIZHr0b LT, ZOREIT
B2 HREOMAZK L TR -T2 b DL D | ZOBZERESEDL L, IEED
PR a2 TEZ D Z ENAREICARY (v >=0), IBIRIINEIIRENR b D LD (2
DYE, RO & RZEEIZEET 5 Rl EEER O ARITER A R 72 720 o

v

B 1.1. WFD/RT Ky 7 2B HIMEOEE]

55312, FITWDIBIE, NNEHESES), J72b B XA 0A| & |AK [\ HEEEE)C
A%@#é_&#f%éo_n%@Eﬁi,?ﬁmﬁtwﬂ%®ﬂﬁ®@%zﬁ,¢@b
BHI0A| & |BC|\ZBIT DMK LN CB| & |AO|IZH 1T HEKIXM & 5222 Fm—Th 5,

2D e, FHAYT O RENHT R Z2EiRT 5, HEINTWDHRENICA X —
T 5 ENTE D, ORGSR, IR OBIIERFR OB O LN Bl S D 2 L1272 5,



16 15 SRkt sg oER)

L7zl oC, MR 2R bEEREVDIHAED, 2ERL, MTOmGN {50
BEARICE D & ZAD) F—OILEEEIS & ANLNTZNLTH D,

B4, AEITENEFHORNERBEL CTALY, 1 FHOBITHERIZEED, B
72 CAHDOES) (BHETOMEEg) OERATICH S, 2 FH O BILXE|0A| |BC|,|CB|
BLOAO|DOFHIZEBNT, EEFRIUIEEg TINET %, 20X 5 72EED & &, 8
KIFRARE IR L Z 1 EMTEET I LN TEDZ LICHEEL L Y, £D 1EDRMIC
IR FERAE_ AL B IMEERAE T LB D22 EIZHL N TH D, L > T, N
GIXFHERATEIZH L, OFITD 5 BN W UL EE KIF S 720, FIZW D 5
WL, ZORHTHLFHBAT LN EERERIT L TWDIIZ, HEROE1gE 21T 720 &
INZT B0, FHIZANSDTEIND L EIZITEDITTHY, ToLx, inice
S TORDUTTERIZFE— &R DT Th D, (LA, —MAExHEERRIC AU, KEIN
GDES DAL KE INgDOIEEDOREBIIEMTH L DN, SEIL, WolznEDL
SONBNEVETICRDDES I N? B LT _RTOBREITBNT, NFD—
07 DNMEE AM T DR RIETEEED A H = AL IR L TWD, 29 LT, Bl
EFHANIRD BT D FFEAERHEEEG OFE R & O—F—Z IO UoE A& LD
HOTIERN——, ZLTHAD/RT Ky 7 ATV TONLEE Z W=t 2 O TEE
(TAvvakAy, U, By, FUx) X, BREANORFLBEHEEMRE E
IZH|&EST Z LN TED,

RS2 2D FH AT LN EE) L CODIBREIZBW T, 15 ONLERE & IR - 72 1
DTHVEDLD, LNrLEIC, 5 1 #HRICBITFAHEWEIED HT Z LR AHETH D,
ZLTEDOL X, FFHMRITLOBERIZ UL, Fl—OXROFMIIMRE -7 b D L7
Do ZAUTBEIT T D, WRIZ, B LTEFEORAD/RT Ry 7 ZEad 52 L1k,
FEXHERRERIZ BT D [FRRO T &t 5 Z L2 L K 9,

EHHMRFD/INT Ky R

LI BN TE, BET-HD 9 b0 1 AL > TELNRERIL, oEED
B (FRIZESTELSSM Lo T REEE) Lo THHSNWEL 2L 2H D
MUDSIHIZBW TR I Y, LEN-> T, ZOBEAICBT 54 0BEL, K2 HVEW®
] 6 RTCTYIRIR b D LD X9 72, )RR iR E 2 ERYbT 5 2 &L Th D,
—J, —ELT (!) E#zEE L, Mtttz E TIAA TO DA, 1) &
BROBSINEIZ L > TORER, 2) oABLNE OBLIGER & FHEMAERICET 28 S5NE O
FEXxIERAERAE GHE) ZMEtL, 20O EZThiF iz bz, Ll E)
L7y, HOIXZoRETIE TEH ] OMSLOT-DIZE hE2IT6k D & Ly, 7272
L, 5055, ZOXI RO EEHLALITRoT2VBOAN%IL, 2 NOBHIRE LV
M DOB AN IR FRAVIIIIFAE L RN L 2R L (FLCZDOZ L2 EHLR), b
HWNTET, BIEOENRENL Y RELRDEFENELDZ LE2RR LT biksE
THERD H N & [T BRI Ol I 2 S 2 L),



17 1 Bk s oER)

oD

X 1.2. ZNA DT K7 A

HERAND 2 oDav=—4 L BREVNLRESBEENZSGITCHDLELE Y (K
1.2), ZOHREIITH 03 d D, HEWMETEED, BENEETLE, ThEhoan
== RFDRENDT S TF M VT O T 5, IHE (FEEICET 7
DONGEE) OIEANIFE—I1272 5 X O ICHFRNSRITN D, FNENOFERITLEOERIZ
I, THEDOZIXT) AEWVIIRKE Z2ExHEHE CTI0E D BEE], #HPIXASLVHETT
RIFUXR S 720 ETTh D, LL, ZIUIRFRETH S, 728D, TOBRE, Aoy
DEZEFEEIZHIRY, BEEORANCH S OFMmEEZ AL &N (FHIET VX VEETE
BAZHMLHH)ZLIZ) TELHNLThD, TORIZFHOFEHMTLER T L—F %)
J5 L, MEFOFEHERTEOBEEOBEIZ LbBNENL R E LD T &30,

ZONT Ry 7 2% TRVEONRZ Ry 7 2] ELTERET S &, SLIZEDERN
IR D T EINTE D, 7270 b, BEERFERHEER T, (B2 12 ER EORRIH O XL 5 72)
IKFfl D 71 0 o FBHAERFR OB EN T3 <, KRIEITORSOZE(ENEE SN TWVHENET
b5, 7oy ONMEOIERR L OEIUCKE —EOEENEEIL, [F—I12725 & 5 ICFR]
IZ®IIND, SEFXENENO I =— D LFHMT L7 7 IV —RNHETL LD L L,
& 5 HINEEEEEOME IR L2 BRI, TNENOFEM ET1 AT ORAYR AT
D, MEA EBUZBWTHERIE L TW AR, £, RAY 1 EARALE 2 253 H
BILIEHELRRT D ENTE D, ZORET, 5 AOBMERBIT & - TOREAFE
bsind, 77200, 2 N\ORAOZENZIUC & > TORERE], HUSA; EBITW5 2 A
DB T & > TORFHE], 3L VA, BTk L THIE L T 24T A EOBAIREICE > To
RO n BENED LD, T LT, 2D DORAL MR A T2 A TRITNh 5,
ZIUTHATT D (MUSA B X OB, £ TO) H OO LEEOERIIN HIE > TUIGFEL
WV, RASTEBIE, FIZEWNTHR U CERE TEE) L T2 & W ) FEE FF > T g
P HITUTH ETHE O £ TOMIZ, HAOHTHE LT, i EOBIF OHANG B

A2t (d =041 = |0B,]), #HDOZENENOHRNG BorH i@ L7 fRik % R7-5
Alzh, F—OKREZORKEZMRIT L, ZudE i, FREORE S 2L, Fk
MR ZMGET 2 Z 2 HUE LT, B E ZADRE ST RWERTH S, filx
E, 1 FHOFEOS %Fmﬂﬁx1§5®mﬁ/hi (28 HIFEHCHRIE L T 18 /e
Tl Lo, ZDO%E, R OBLRNO R L, 1 FHOFNIZ 5 HErd 5
ZElT D, %wns$%®ki®%¢o& 2 FHOFIBECK L TH D RE 70l
THEE L TV, DF 0, HOFEmITEOF L D /M < RiFudZeban, Zhichnz
T, b LHSB, D DIE 50385 LR 5 1 3% B O 2 3% B O ko FEinmE 1 o
R UERDTETHE, T, TEOZIET2EHEHBOFHEHEIFHIT TBLeSD &
SOZTERAY BRDZEICRDI1TTTE, LEZDEAD, 2FHOFHEL 1 HEHDOT



18 185 kit s oER)

HHZHONWT, ZNEFSTKFILI EEEZDTEAD, LL, EEOZEERHEID
D, BERIIHLLTH D, Thbb, oo I'FHAYT L) HoFEmMIIFE— L7285 (
D LITTHE EOBIRIFEIZ L > THHERIND),

ITHEDOXERE ) ANy T THVIBED LE, 2 N\OFHMRTLIZIAZOFEELZIRD,
ZIUF I ZEZIAR, TUVANVGTRTEREEZRZMTH LN TE D, T30, —HOF
HAAT LANBOHE L CODRERIS, 5 OFHAATLOTE EOENEL LIED D DIZA D
N2 b, Lnh, UX—2 L THFEITBWOL 2012, INEEL & 672> CEET 5
ZEEELLOFHRATENKT 2000F, FANCH LI TWRY, & ZAT, &FHMIT
HiF, HBOFLNALROED, 2 AOFHRAT LOmiE g 085K A3 5 N2 [[l—I1272
HEDITT ALY, BOORERORKEZ I HICERG T HZ 28D, FOREIC—FE:
TEE AR A2 BINL, TSR, LA £ CTEHE TRY, TZICBIETDHIEMNT
X5, T HEHDIH, Vol WELLMETICRDLDIEAI N2 HHWE, HEDHITA
W L CGEEI L TV o7 THE I DN ?

—ES O FRE DT, n— LY EHATIA U CEHR 2 R AR EE R O RS RIS
EbETHOUL2FELETEZLEE2HATNS, HIZIZFDZDD 2 DOEMID 5,
51 OKKKIE, FHSN TV AW EOERAREMT 52 Thd, TNHOYEED S
HO—EIE, 1 ANDEKRRRHEE SN L > TEEHIE SN ETH L0, HllD
ok, TOBEIZE T, FEERFERHEERGRIC KT 2RISR G- R 5 A
EIZTE20, 2O L DL, FERERHERRRR ORI IE - T2 Z N BIR & OO Z oAk
IFRPR 7~ e AL TH D, ZO/8T Ry 7 ADEE, T XTOSMET 1 AT
HE I DEND, 1 ORKITEMA LR, 52 ORIKIE, n— L Y EHRICBITS, K
BEICAFAE L CWFRE (& XTIEXZ OMEERE) (128 > CORGRAZBEIT5 2 L Th 5,
ZORT Ry 7 ZZBWTIE, ZORKHEHA LRV, e s, BRIEREZ %1% 5 1 E)
THZ LI TET—FDE, RAVIIEEFEL TR o Tc—, HIFICBEITS 2
L TERN IR A DRI — BIRIRT= DT CIEMEIZ 07> T D NHTh D,
PRI RB O T, BRSPS TH Y, WBEOREE] (F7TRFHORE) O
X ED, FIREMRE AT/ D T ERTFSND, FEEMAXMERRICRB VL TE, R
EHITRZ D TIERYY, ZOIRPUL, HFRRRRED A Z 0 Fe<BBa LD,

) KBNEE, EREFE IR L > T OBEARMEZET S (R5) Z &M
FREL 725, FORRNE, 2 AOFEHMMTENTEDZ X ABVImE 5 L& (20136
DS, ENENHEB, & AW DEF OROBIHRE O IX 2@V imE 5 &%), 5 AOBIHIZE
REICESTH—ERD, SbTE, HEFREAKRBEONTLEY, T7hbb,
FERFASRIPEERRR OSSN E S T2 AFIEL R o CLE D,

D) #E51%, AVCHE-T- L &, ZOHESOEARM &t ADEG R Z H 55D H T
%o, LMLEBIT, BlzIX1FEE O, FRERFERHERRRRIC LAUX PR 072
HHDTRITIURR BRI EMI L, A ITOR2 T Ul 6780,

) HTERTE 1 12mho THE v TIRATIT B IZBW T B LRl L7Z§HE
B,

IV) Tk 2 237k 1 121> CGHEEV, , TRA CI T < IR 5 7k 2 OF R,

V) k2 1385 B 5 &g & B 72T,

s




19 1 kiR o ER)

VD) AT EOBHAEEIZA 55 B & 2k & 72T 7,

VID 4TH OB 137 2 Z A5k & 2272370

VIID i 2 13T 5 BB 2 mk & 27277700,

Z LT, EERSIMFIIZ DL 572 8 DOEMNTE Z 2T UT R B, ZDfER, &5
NN & - C, FHHER R & ERREFI IR 2 o 72 b DT/ 5 (T RTRE— IR 5720,
B 21X,
d d d(1+v?/c?)?
vy oy
G LW TRNEEL, £ b3 e & biENOBIIED 5V T PRIE L FE L T
W5,

LSREL, AR InADOZAER] ORF Ky 7 2 (K 1.3) 1220 THRFLE S, #on
1 OO OSBRI D FEIZHET TR E L E D, ZDEx, EOxOMAED
HFIZBWTYH, ROELAEITRL2DLD LT D (REInfalE), WEENEED R 7Y
2—/VIXFRICED BN TWD (T_XTourry MIFEIZ 0 2H0ET 5555k B
MIE LTl WD), sB BN "VEMEIC L D, 9T ORI & AR 1306t
TLiILB ot s, BEINTEHD 1 AOFEMRMT EOBERICLIUE, ftho EoF
HRAT b %% LOBERIZZ 0 L 0 A E A TOARITIER S 220 FTHHER (Zhixs
DFERITEOESLLATHLRILZ ETHD), ZHUIARARETHD (ZOEFEMTY,
BFHRIT LIZENENOMEDOFI EHRICB S OEREZ RS Z LN TE5), MOHEHND
RAL, PRS- M+ 1) BHONFIZE > T, ZOAF—AFRBEIKHETHD,
FHAAT EO T HOFEIIF— & 725, &b HEMARERSE/EONL01E, 1 A

X 1.3. n N\OZEIRDONRT Ko7 A



20 51 ERERARSRHERLE o)

D

o
\Q :

- e

X 1.4. fEFEHZ A T OXFIA F— L L DA T

DRHAHNZFRY, Bl 2 ABEFTENS (180°DAET) MOELIFHATH D, LB
Mo DMATAXT— L3 FHOBFELZBEAT DLW T AT T BENZAVL Y BNCHE
REEINTW=Z EEERHLTEBZ Y ([156] &),

SR PETEBI O EARXE (BMEXE) 28 A TWD, EIEX A 7 OZUTIERL L7 B
FATAF—L (M 14) IZOWTEVFELIBEILEL 9, Frdy FoOE#ENT 5 SOXH
MBS TWD, By ME 1 DO 0 HaHENFE CIEE (#]z1Xg) TAZ—
L, F—on—7 (IEXE 1) 12> THATER, FOENAEF CHEEOH.L 0 %28
VIBX5, LIz ->T, ZOX I BIERXE ZE T 572018 nr v b ((F721%)) 3%
RTHREHENE, HOTHLE L TW D BLIIIE OREN G /T, EEOFHITEOR LN
RTHR—E2D (ty; =tyj)e TDE, vy MIFERE CEMRINTIRITT S (EMEXRH
2), WIZ, vy MIFR—OFEEEL—7 (KW 3) (2> Tt 5, J7binih
=T DRI, t3; =t3; THDHI LR T DIIES Th D, EEDN—T 13RO/ —
7, HOHNIN—T 1 DDA LD TRBEIR SR L > THRH Z N TELNHT
»b, TOY, vy MIFBOSEEE CEROICHRITT S (IEMHEXHE 4 XX 2 & —8L
TW5b, 72720, EENTYDNET TIThiLD) . &ZIC, Bv— 7 %im L%, #Eihi
T2 @UEXRE 5 FEXE 1 &L TW5D), BERITIE & (X olERF Tfrbh
D (ts=ts; =ty =ty;)0 AF—AIERKHTHD, T7hbDL, TRTOFHMMTL
(& o T, MEEIRHIIRE —TH D t; =t), PLEITR~ 2 & NZERO—ERME & FI7E
AL TWDZ ETALNTH D, K ry OFEENIZNE D 5 SOXEIIR > T-iE
D725 TWNDDTEND, T, Fox ITERRIE (EMEXR]) (2 - 7 EBCBE L,
TEEDIEJITONTly + tyy =ty +ty; EVVOREREGD, 72120, HWEI~Z MLVETH
D, FEREEE L & j OB LT D, &2 AN, R OEN A KB L T2 xR
FIATITARRHEE D 2 T LG A TWVIRYY, LIRS T, REERFERHERRRRIC L AuE, e
DOEITITH R 2FHEARAT LI E > TR TV TR B2, 2O Z &, [RIERHZ



21 513 ERERARRHEEL o B

AL — ML TCRFHZT 4 = ¥ a LTEFHTEORIZB T 7G0T TR, ffikLT
WBBHIE OT =2 LOFFEEL bbb LTS, ZDX IS, M EEDFEZLH AR
IFRFEOBENDFR & 72D 2 LIXTE R0,

NZWNZE 2 M UTMBh Z A T 7T Do CTHMRN - D/RXT Ky 7 ZADKFED
NYyxz—varkz G LWk, S —71cihxs, 22 ThbE, st
BT HIXTON LI 5D FE-TEY, T XTOBMIEOHELEDDE iz & FENTT
FELRNWE T DO DPIEIZONTIRET L L 2 &id L (F&0, #5605 b
DO T — L Y BHIIRT5TE, ZOFAT T T LDIEINLVEL DL DEEZ2TL
D) I ELEERUBDTEVIILARWEAI D), HEXH] BREWhaT5E, WiiFL
BRI S SRR STFMTh 5, 2], HATNEE, =M & W o T 8 7
RN ZCTERL, HHWNIRER L5 E 57250y L) RIEIC, FE)sEik 4R
DT EIFTED, UL, FERAERHEERGOSRLIBAH 2 Ris (B 2 F B - b o b
HbWwaiEEE ThHHZEOEDLIC2[EREE DT, O E THELZNE, 20L&
HHDONE (b o & HRARR0 T THOFCRZTT- T AM) (I8 20 & [F—0RE (%
DT OfRINIFANATR O MLERH D) ZElERITLIICHL] EWVWHDIFET S,
g a 2B S5, LML, FEAZDL I TRW I2H->Th, ROFEHE
NEREND, HEWFAICBOTL, WERICFIED RN 5 D iE R — D KB
fERA~LE (BBRNEIMMOTEOBINE OB R ZHR L, ZOHEEFIHTLZ X
ZT&ED), BRI TL, FBITE -7 I B D, T7abb, F—#
ATOERD D HLO—ERENRLY FTEY GE LT b0 (0F 0,
HEFEICEDOETHOUYEADLEETHT-OOEMH ZRIR LTI H720) OTH
B [ZZTiEgite, 22 TIEHFERY, T2 TIEZIARS IO VRS, ZZTiEd
NSO ViRS] LW, HRIEL LWEGwRNELND, %LT/%///T%%
PRTND LI, [FOMoMIc T E LT, BLEABRASE, HHEIEH, HHEIE
FCTSNET) W Ik To b BIFTH D,

BN/ S Ky o R

w:,ﬁ@%*kof®ﬁ%®N?Fy7x:%%Lwiio:@N?Py7me%
W) OO UL — L oY ERBFIH IS, B— L Y EHUTH HRFEA ¢T3 L
T %%ﬁﬁﬁ@mﬂﬂ%ﬁwfé_k%ibkﬁéo@ﬁ@ﬁ%%%%%é#é%é_
%, WO v FBIRERFA ORI T S ITEETIIRWVWZ L2 NI EDTEZ ), 2 Xt
OIFEE ((1,2) & 17,2) BBV, ZNSEEFTEICENTNOR KB IOK 12220
HICF—DREEZ S CBrh, FfHbshTns bt LEH (K 15), FRboF =
v 70%, BlziE, 4 DOBEFT X THREBIMLTWAIEHEIZE A LT EOBERE IR
NERERICE>TTR Y ZENTED (ZHUTHOWTIE Z DD I EHER R OfMEE I

42535757 Tho L LLiRRD), 20L&, LEORRRRIC W TS S

E - pBOLGEREE AARERE S Y NCAFT DI LN TE D, RET— Rl 7 I K- vy
Vv, TIHNER, AERA,



22 51 CERERARRMEEL o)

Y

B
) ™
M

X 1.5. FffH]D/ 8T Ry 7 2 Bt =0

nos,

Aty = At,, At; = Aty (1.1)
AW, VUVEBRORARIT UL, R KIZWD (FFEREFEO) 2 NOBLIIE OF R
bRDE, FEHEDOEEZ LIZRAICB W TR G615 (K 1.6),

At; < Aty, At > At, (1.2)

Thabb, RN (1.2) 135 11) EFFELTND, RKICWD BEhofEo) 2 Ao
BHE O ENBFEREORELEELS L, (11) OFENEL D, REBREOZEDHE S
bRl bD D, LizRn->T, Zhb 4 NOBIEEEIL, WENZ 1 A THE-
THRERIZOW TR DB, MAOMTAERIGET D Z ENTE RV, BHEoR T —
KEZIZHLDON?

1.6. B/ XT Ry 7 2 0 Bt = ¢4



23 1 REERAE L O HE)

SHEADINT Kys R

FEERAERHEBERR SRR D TH D Z L1, HiERE W 5 22 BT 2 NEOAETE 2RIz L -
TEX OO THBICEE SN D, FRfE R O 70 B 7 & T d D3N D3 F
R 7 ZIZOWTHRFLE 9, RE ED 2 Ao (FlZIE, 1 NiZT7700, £ 1
NiFA V RRUTIZEDL LTWD) 1E, HEROBERIC LY, FIANICBW TS — &
OBETHEWIH L TEE L TS E W) AR ->Tns (K 1.7), LiER-T, i
DIESRT= DRFEIC b 20 BT, 2 NZZEnEn, MTFH LY bERICRD0E IR
SRTIURR B2, BIIDNEEZ TS 2 T, 5l iEREL, oo FHERMTLE] ©
TNENEZXF Y EINAETHZEIZLE Y, FANXZDE S 7% THEERE ] RiZkiT 5
BEf 2, [RIESARRS O HONZ3 U CARBI O RS ORI 5 W, & 7-REaAE O E A
HEEHIC S DN T (HER EICBIT 2D LERRIZLT) BHDH I ENTE D, MK, KH
OFEAIULH SO TFERIT L) I > TR—E 725, BESEZ UL, R oRbIE
FARIZE S TTR D ZENRTE D (IO TRTIFREMIBE IR <, HifiETH
%) NRZIRD D72, FIZIE, FEExHEERROARIT Y & ox, K OHETOEER
2B D 7EN 1TAERIC 100 445720 T Shb L9123 5700, flEEv > clli
REEEH, B OEE) 2N EE2T52 T, v2/R-> 08255912570 (H
ZUX, 72 2100 FRICBNT S, FOMEREIZ L HFEHENRNBIIES 0 15 25 I R E
FEX VMM S/ NS RDED12T5720), BHERBEORLRE R ZHEKEIHLH, 20X

X 1.7. XBEAND/XT K 7 A



24 51 EE ERERARSRHERLE O )

N LTSS, WD FEBRIZ L > TH RN D OES) 2 [EHHEE) & XB3 5 2 L8 T
0, bbb, FEBRETHIMAAERICOIZY, ROFEEEMMEZ IR ISRy,
KB Te bl e o T, ROFEAPEMEDOLEMEZ RO TR O Z LIT\ERTH D, 7R
O, EROFEMETIH LD LML W] 72506 ThD, FED LD R 2 F#I
BWTYH, 520N HE0 bIFE RN SWETHDe & W IOBEEN BI2IE, EHGH
DOIEFEAHT ORI FIHENTWD, Fix OEEITIE, BB E A4 B e LT,

FHEARE O E LTREAR R ZBAZ EICKY, EOIEEv? /ROM 21T 5%
IR a k3 2%, HERTET/NHNSVETHD e LD /NS FTHZLENTES (]
ZIE, e~10710, HDH N Fe~10"10L N flE L DT ENTE D, RITLA, Figktaxt
PEBEER O T R TOEBRITHER I\ Te~1 (1) TITRDONTZ L D2 DTENG),, S HIT

b L7 7o AFEXE CRPERExHEBRRRIZ L DHEXHE T o, Y LA K D F%HETHIL,

BEWDITRV, AITEIZE L TWDLOENE) ZE 0 TWDHDRE, MAZHD 9
HO 1 NOiEENE 9 — T OXHEAC i@ﬁw%~$ﬁ%%éﬁ [EfSARBET LD &
T RTENTLESTEY, BENREDIE, MEXHMENRF—T, L2 LHHD W75
EAFOLED 2 DOEMLEBOSEIZIT, E%L®E@¢%ﬁﬁ9_& Thbb 2o
DHIED 5 b— T % RE 2R T (R 00) SATBEISHE, OO [RERAE] 12X

T 2 DOEBEZES ST 2 ENFICHETH D, S TENTIL, [MHEPIEEE Lf:ﬂ#,

TREIIEECWETD, TREBIATHETN? ] F/o, HREIFITIVLVAEA
REITADHI B, ELLERBRUICAD T2 FEOZBRFME, £ U CREMxHE
HEROTER ﬁ%%o*%%_azi,%%@iLr§,%m®ﬁ%mmﬁﬁéﬁﬁﬁﬁo
JFREREEM 2 A SED (OF VRGN, FIZIEEETT 22 ENAHEETH D) EnH 2
EERIERL TR ), EEO NIUTEMER) ZREEICEIT 28Iz 20T, 3 & T
Matd 5, €0 [JFEE] (ZHE, k%@R«@%ﬁwT ECHDHENI DA LM
ANDHZSI D) ERA T DX IRE DD, Enfile >3, TRENDOMITT

@@%@%ﬂ%ﬁéh(bé)%#@@k%&m INBEEE, AL, FTHMTEORE
Sl ulry NOZOnAEOBITIH > T2 MO BEAHGETNIZ OWTHERT L L ORET D
:&ﬁf%é(ﬁ—@F%LJMﬁEg_;ofﬂ—%g_iﬁét@@—%&w~7%,
ZONAEOMIIARHEST HIEEIZXTE D), a7y NOBEWIHRT HIEENC H )
N 5T, REIOBE (B2, HOFNIWAEREE) [2&->TE, fury oo
NOHTRTOEMERITESTLSHFETHY, £urry MR 75%%@@ LR TH
HZETHLNTH D, SHICHLIE, MHOPLIIBWTFEEHRITLIE BRFRIRHICA # —
ML, FIRRCTZ =y ad bl barigl 35 HEE] Z A 7O NI FRI 722
K &b TED (X1.8),

Fexix (FFEOH T NEIAREZ CIE7R <) REREITZ I L T\ D 07205, FHAIT
ik L W AEEOYIRD 1= OIZKF R TOFEMEEFIRT 5 2 N TE D, §5&, K
XL HHDOETEEDOEE ZFF2 2 DOMBOVHEES OLAICAOE T, [BiAET
TNERG—IET D ENTE D, ZHUIHPHME T2 N Y BT LR 3ETH D
(4 1.9), #1213, B 1.9 I T\ D, HENY FLVAA, 3 X OBB, DEMNEE % LT
W5 2 DOMERBDHELE S, ZHOOEEITHEHENE L, K& IRz



20 1 REERAE LR O EE)

P
i

S

(18, (1 A 7 ORIOKBHIRITET IV

(voc) ELED, EMPIAEEDL 0%RD, A o0ETLE LTHERH, Mos
R, BOIMEENERNCE 2 B /NS hkE Se B2, BUED V152 IndE
NERE) L/INSL< b Ko7 W?/R<eg, THDBR>v?/eg) 95, AAIL
kU CHRBEREMAA, Z51<, M OZEY, BERAANITATRERA;AZ5<, ZOEE
L ORI, HxHEN|AAL| 25 L, AANS TR MVAZAs % 5I<, EiT, bhb
MBI EEIAA, DVATREN 1T/ - 7272 Th 5, EBIBB,ICOWTHREDOFRX &
1772\, B3Bs%153%, 4%, 2 >OEEIF—0M LIcH Y, HIEDH V1525 EBRKE T
TEMESERY & KB 2 2 LN TEAR, FREO SAVeFREIC LY, ok S ZeiERmik
(2 & > TORRMIZ—RRICHIN S, #1213, BHEOE SIZMOT L 05050 TR S EHN
RBDEC Lo THET 2 2 LM TE D, WIT, AAy &FATT, Lo LA 7p 2 i
R MACCIT & » TEATT b d EREE 2 R0 BT X 5, E#h 2 T8 S, CC,
21585 (2oL, MOYRE|I0C] = R[C5Cs|/[434:| £ T2)s ZOHBE, TFhxli2 o0

B

o

=2
"
ﬂ__
[E2)

2

X 1.9, (O FEEBIOSH G OERAEE 7 1



26 51 ERERARSMERL o)

R GHEEA A $ K UC;C0Mik) 73, HUNZ 2 SO 0510 Lo Sl A —REI (R - 7=
FE, FLMITM3aE LOCAICh > TEET 0% 7%, (K19 TEARLT L T5720

ICRE MBI T (OEVMENBESNLT) BV, FEERIE, T XTOMINNIA
Eﬂ%b@f¢é<,ﬁﬁiﬁ&iﬁféﬁw%\;;?%it,%%m%DOﬂ%@E
WP CHIET D Z £ TE 5 (HCdE BT 420 LR U2 oYk A HAza% & il
W5, HEREIZE ZIZBWTH B, WKLY, ERLEZY, HTWbok@J
LARVY),, 2O X9 BRIz E > THREIICIR Y — 4RI s Z ST~ TH D, 22
T o 1TEC 28D M ZIER L, fEEOBRAICBNT, FICHEL, HkHEs|c;Cs)ic

LY MDD &BIK T ERTED, Z 2 ThET, BED;DB L UC;C, CEBIT S
WRIZE—DOM EICH Y, EOMEICL Y, 26T L > TORRIZ—RIZHIL D,
Hox 1ZLL EDFERIC L0, WAL A3 L UDsDs, F7713B3Bs s & UNC;Cs & Hr ) % ]
E LT, WREEIIMEOEmEROBE DK E JTH HMICH o 7o RFET, —HEIZ
D ZEEF LT, mURMIRDS G O =IRIGEEN~DOBAT S X o) TR 1L TIT7e
HZEMTED, T, HERY MLOIBLO19o% 2 FH DY MO ESICBEE S
Bo WIZ, BRODHING 2 RKOEME G FHEH<, ZO¥HET, ERLEZTXTO
ERAFATTH e MTE D, ZOX I, FEEITIEMERIFELOMEERIC £ 7= < K17
L7au,

a4y FOMEE)]

%510@%%EgﬁﬂﬁFy&x:owfﬁ%Liéo2%®ﬁbﬂ#y%(ik
ANTHRE) BEOE Y ORI CHELEICH > THEA L TIRA TN D & 2 A% BDENI T
e E TV, RS (B L OB e ) 1 AU, BRI A VIS A LT
W5 2o0u%7y MRIZBWTIR TARIZIIL TWD Z EITA LN TH D, SR, FH20
W (K 1.10) [ZOWTHRILE D, T7bb, Fxidury haoBEL, —FHoiE%
EEDERRITR LT 180° F it X Wi-, AL, 2#ow sy MIFETE R CHuEIZh -
TR USEE CEB L TV D25, LN LEDEY 2B WIEFmIZBEE LTk Y, 1 E5
Lz 2 (MR A& BT) a5, —BARERRROEN 20 ar v MZE>To
e DA TIC RIT TN R L B> TWRWZ LT LN TH D, & ZAN, Hikfxt

W —

X 1.10. MH#ELEIZ - 7= iEH)



21 B REERAE R O EE)

PEFRER R O TICRITT B L O THENE L, T77bb, 4%, 2 oury
MIEWIZH L THEICEEHETER L TWDHOTH D HED 2 Faa A TO DA%
ARZE BN LW E 720, RO 3 mELHREZRE, 22117/
B0 EBFEELRW D W miREIMER L TH LN TEEDT, EHIE, Ebh
iz %5 2522500 ELOLNE D FHVIRIEICHE E > TN DH 02 HRTET D
Z LT, KREHRIYD TEE) LTV A D, Fiv e BRERHEIY CGEEI L TWDH E? F
7o, EInbZENERLO0? ZOMEITERICRHFITH Y, W/ DR OEW H AT
FEUEARNZ SIFEEEHATHS, 20 &%, BEOENE W - Rk R o
NRITFE ST FHELRNWZ E A B L TWA, mONEE GEENME) 2 HExtEma I L
TW5ETH? [MERL ! vry NOREEZCHEIIOT X 5, HEkKREIZBIT D
R a T b a7 v FOmEOILEE c? /RO P EFNIG 2 BB OfEe LV
HANSL DD LT, HUEFRREMASE L), HlzxiE, e =10"10%285 LT
x5, EZABMMIALA, MxmEZEMNT TS EENTHDTNTORRIL, HER EICE
NWTCe~1THELNTZHDRDTE ! ZZTHHY, i E bl L > T, MxigErEz R
TR ZEIFEERTHD, Ibhng, FREEERICIIE T _RE T —~T b F
ST LR D )

PURIToN=ERDINT Fv I X

WMIEDE % 2 IR IETYH, MIEOE TIHEL 2 fFICHRIEL 2 LidTaEn
NWEWSFREIZONTO (R EZRERTHENT 5 HEICL D) TV b A OFE A &8H
IZE X OO, YD 3T b EHONT Ry 7 22 EXYL L L 5,4 SO UE (K 1.11)
IZOWTIHRFTL L D0 90 G <T D720, HIELTWDER AITA X — MRIC, #ik
LTCWAER BIZ7 4 =y v alifllihiizb-o T 5 b0 45, B ClL2 >O% LN
oy (1 & 2) 2805 on, FEEBRRHGERTHZ L1k b, e R UER DITER
RRAZH—OfE— (KL L CEBIT S Z L1 D, TN TOEBEANIFE—& 785 &9 125

AL — | jamn T4 =y o Ak
AL I : H
c [ 2 | e I | ©
o | . = —

o s o F

X 1.11. 810 53 BN ERHONRT Ky 7 &

WHEL TSR oY L) 1, m YT OBBICBNT, BN EERSDESNTWARE, S%h, 2000

&y MT & > TORBOETICE, 17/ BE0BENSAETRNENS Z L,



28 51 ERERAERMERL o)

IS, TR, BB CO 1FHOYS) 1 OFEBZEHICHETL L9, ZOE
FITSNEE Tl Uik, KEE VICEL, TOS5FETRMTLIEE, 71=viaT
A > FaZORAMTRUS, W, ©H CO2HFH DS €213 1 FHONS) L IFEHIE
B LiAD, i (1) ERCIEANCHE> CEEIT 5 EIREL L D, TDHAE, 2FB O
SOEE, 1FZBADOYD CANT 4= aTA( v FERU568C, 7420 %K)
HZ LI D, ZTHEHARER TH D, T7hbb, 2FBONS 2 2D <D 1
ZHONSy €1 2D DR E RS> TWD IS, C2 DEWIXTA Y SHhHTA4 Y 0~
WATBEN L T D D100, RSN EATEEI L TNWDH LN Z DA THDH, LvL,
B3 BN TORWER DS, Rt EldE o2 Bigo=bDich s, ©H
DITH—DH—IRE LTT7 4 = v 2 HICRIET D00 TH D, Fox I5mmERNF & &4
ZTCWD, FHIZ, EFIZESBREID 3T oNTHNDZ L2 EInDMbON? 5212,
FEERFERHERR R I L AUE, B o olEo) v 25 39EE o o 2R IICEMb 35 Z 13T
TR, EAEITTRL, EHUIEEOBOERMIHEIT 52 LBNFRETH LD, D
CoEabt BasHEmz2BoE T 57200 BEDT 7 N Z2HWHZ L2k, 4
C 5T _XRTOREINSRKHZGND Z L IXE ST AFEETH 5,

Hoamf s ]

RF OBES T EHERNC BT DT BRI L 0 BIENIAL, £z, WRREORFTIAR

APEIC R L CTIE A MICRE RBR AR > TV 5, 11, WIROESYNC k9 2 B o —
BHIRISAHTE, B THL00 LivT, ffkale [HE] TEITT 200 LT, £
JRFTROAR AT ME 2R b LAV WINEREFE 2 S8 L T (B0 X 5 74 THREE ) 13,
IR e L COMRORERE &L L HICBTHNERESND), H 212, W2 BRI AE
FORFEERE 25 U CORKGNT 5 2 1%, FET 2 ARtk & 5 LIS OF EAEH
(BT EEHET 2 EOTEXMEER) 258EL BT, FELE, HoHW5HBG4%
ERHIEE DI K - THHRET 5 2 & (B EIEAOMxHE) BT 5, &5 30l
Hefscl EE OB AN FHETH D DN OWTIE, ORIk~ 5,

AR (FE EOTBINIERE) OBEEZ B AT 255121, RO S TIERIICEEE
ThsdEELND, howEOBEARIL @Fx OEFOBRANHEST) FHETHOTIE
<, FNARIC TeThsd ) BERH D, T T, ROFBRIZOWTRFLE D (K
1.12), BIHEDEFRIERS ORI 012V T, S 0T ERBIIMNTWD, THEIF1 BT
CEWEFERFELTEY, ZOREOEEHEL NV ITHA 0 128\ TRkl LR EIcE L
W, T TLE GEENRS) S 0B AZ— R T5ELES, 758, HE 00 bE
ENDHIZONT, FHMTHIIEE 22— ML 0 b/ SWVEEE (B TR+ 5
Lok s (FEiE, TEOHEBORIE), LnL, RICTEICESWTWL &, KDEoSEE
A X — AT L W b REL D (BEIXTEOREONME), v<cdb X, FHRITERN
PIE OtERIE) OB 1 OHIBWETZ ENTEY, K52 b TERNWI EIFHL



29 1 ERERARRMERL o)

X 1.12. [EA LG 5 DA

NCThHD, LI oT, TOEEBDZ AT 7T L EPEOUATIZ D0 7L, FHRST
I O ~DIFROH S TH L 9 & NEDOKY, £, [ITERELEZTRTORYE
BT 5, LER-ST, b 2 A\OBHFEOWTR LN, 6 LTI VAR L L
FAEET 5, FHM EOFHRIT LR EZ2EF>TEY, HOOREBEREIZ DWW TEE 2%
HEAICH, R0LY FHERTEORRNC OV TE RLOEWITA UV, RIS 52T FR
KTHDHZENmND BIZIE, HT-D/RT7 Ky 7 2084), 1 EICBT2HEVW 0%
A2, TRTOREREB MG S BUIFE 7= B 2 R88) - CiEde CtERmoEEIIIE 2 b
WO b LRV, TOMEEIT N, T72b bl OB & > TORGEMEIZE LU,
Wiz, B R ORI BT A MBI DWW TR L L 9, Y8R0z L hns, B
OLEOFHE TR ZRET 5 & UL, ZHUIFEBIIRFRITH Y, WK - SO
179%,) BEAO TERRE 28AL, it Ll X9 &3 oA —F itk
~DOEYFTH D, 2721, BEICBNTI 2, FRGEIEOHR LHRITEDHEE (B 21,
[REMGEMEIZ L DR 12b b b3, A& IFRZIOREE T/ 5 Z LN T
X7z, EREBEER (KBESOR) 2R TE2nbThb, WOBEERZEBR L THLD
(X 1.13), #59r AB DOIEE 0 FIZd H1EESEIR SOEWNICE S (BHIT) %
%o R0 sl 02215 L2, 2 AOfedtE (1 & 2) MPEEIFICESR LissD
(HEvE—v), BMI2TTAL BIZY 7> TRHT 5, BHEVHMEREETHILENTED
(|AB| &4 123~ X LY, 2 AROEEIL (KN RZRE) SBEHEICAIHE 2v T
L TWDIZH0b O, FEEME 0 (ZZICBlE 3 2EET SN TED) &
AT DBREICFERCORA S5, ZOX oI L TIESNZRNE, 3 ADBIHIESR
2l > T LS 012BWTO) il L 70D, IRO—BEED HT-DIZZ Z THRfHL TR &,
AR M EER R O WA A BT A 720121, [\ UERRIZIN - 72 hEEN S SV CTRET
THETTHHTHD (BEMEZRRBE SN TWADENG), K& AR IR SO | 25 Y4 1255
Z LTk, M 0 ~DIEBREE LA A B IO B ~DIE 52135 OB ORI ZEA SIS
HBZONTIAEEOREZL VNS BRDEITTHZENTE S, ZORER, BlIFE 1E
KO 2 OFEENEEIZ)DD BT, BTN ABBIRICE - T, FEITFT 5 ORSEE CIF]
— & D, LIenoT, sEROMERHER)D 7 AN U CERE OAE I IS0 72 HE[Ri D%
U, HEmEiERIREE (0 7 2 N9 A EMERICEKAE LW [A—RFE) 2 RET DR O&
B e Riod 2 LN TED, FBEOBRIESNDEIE G HOEIZEET A REIC OV T, %
T2 EHEO SO E KT D NN HITEE [Tob BTV L) K
DHEIC B BN E ST H720),




30 51 E ERERARRMEEL o)

% 1.13. Lt R OfEE 0 72 3D D HEFRE OfF 55

WEIAVE

FiEEZET 2RO a X o b, FRADOFRYULDT=DIZT A ¥ a B A4 D HiEZRWD
&, HESITH SN b D L2 D, H11S, 2 DO U285 (B L 1) @9
B, MM THFTHOFZDI bO—FHFOHRTHY, oL, MijEskE (8
F#K) BIOYEOMERNE L BRI O (o, B2 1E5OMERSE 2 OB EERHE & 1
BRI 5NN DTEA I DY), 8 2 12, EEARET D70 OITITEEE L R omsr L
IENPRARTH LD, FEE B RITRER TR (UERATEEZR, AL L GRES
n5) K&stind,

MR 7= BlE, BSOS WD - DI MBS T D DON A L iFE D5
I U FERHEBIRR OE D K 9 RIS AL 720y MER R ) FEHO—203, R TH 5 (100
E%,ﬁ%%®%ﬁ?7»%ﬁ%bi5kﬁﬁéib@ﬂokb,:MW%%L@wﬁé

D)o iU, BRI 7, BARRIC AT, BBIOL A IO ST 584 1EH 2 &
ﬂTT%;W%Ti&w?ﬁwi%biﬁﬁﬁﬁﬁﬁ @RI LTV D Koz, 197,
BT EHOOERIT S ERTERVNETH D, Kt RIS D3RO 5
7] £TT, TOBE, TF—] THHZLaIEHTLE D, s, [F7) NS
ATz, %%iﬁﬁ%ﬁb@ihf@%&wﬂ%?%é WZH b 5T, ik, K
BN ZFEH T 5 72012 LI LIEEE 2 V5 T3 B 0% %Jt%@f%[%]

(¢ 1.14) \_475)72%%’)\_& L& 9, LML, Zive Fo7=< FEFRIC, HEu < cTEHY
Kﬁ%#éﬁ%(ﬁ&@ﬁﬁiw)%ﬁﬁb/Ei®ﬁ%®ﬁh%Af??ﬁﬁ%ﬁé’&
NAHETH D, ‘ﬁl%h‘(b\éio W2, HEOEARGIIMEN. L CREk 35 Z ENTE 5,
T7ebb, Bt ﬁ#é@&v@ﬁ*I@%i,%hif@@Eufﬁu%®$E%@ o)
L CODR D58 RAF S 720, JEHEARZE OAED FERIVEAHT B3 A BEIC ST
355 3 E O D,



31 513 ERERARRHER R o)

X 1.14. YeHFE

RERRAE G PR R féﬁ%@&hiﬁﬁiL@M%ut@%WTwmx%@ﬁé

ﬁ@oﬁ@@%émiﬁﬁ(ﬁ)_ﬂ¢5§%%@ﬁﬁ_%Wfﬁéﬂ B O
Bl nofmrEx v no SlicEE L k9, 2o ChE &@i AVRVAN
LI CHEENT 20N HOWTOBMIE O RE) 1X, BB L X (72, EOWNE
BT DENLANORGEREE ) WRLAKEBEFR L NE W) Z L ThD, FRELTH
HREHT 1 ADFHNTFNEGIICHKEZ 972> TBY, TONFORFEININEHE 1FIFE
LW E, T72bba; = v/vg ~ 1TTHROTENDEIS NS> TOE, RICHEKWFIZHN> T
([F Ctba, ) EH#+5& LED, ZULNNCHFITOTATHIZSH00, #HNFN K
DB L7 Z & 2R LB IX IR E THED W, S CTHE, 1RITOhE, =720
A& R CEdla, =v/c=a; = 1OEEDO BT > FTROES> T 7o WFD Rl zB
WNT THETYEIZ, ZOMFZZETH L TAHAL D, W0 EFudaim & [ U O A ZHKE
ZEIK 2 LT D, WoltWiet, milElEITIRNED Y, FIZFE - T2 HONAO FEIh
IE SR L2 URX e 7220002 RIS, EX T D EIKZSEA T2 AR & X35
% —EDHEEAREIE VD LOPFIEL, HDFEDOEE TV DHEBEIRNZ O E RSz
Lo THMMTIbND T2, T5&, bil-oidd) (Fy77—2%) 2FKNE LT,
HIRTITEPTRANAREOEELHER L, FTO%RTEOHELHERTHETHLNIDES
I BHHWIEL, Bl EIFRERBERO R OVIIEROBBRIMEE OB E AL L TED
RFIULIR B72NDTEA D 9 ?

TA vy aZA ALK DELFEELDO FIECOWTa A b LE D, AWIERIEL T
H3ODEEND N ET RIS —ADEET, TA i aZ A DIFIEIC X DR R
{EDHEREMENE T D, (R UESR EIZZ20) 3 S8 EITH R R 2 5 GEVATIZ) JEH)
T %3 O0RIBTHY%E, ML TFRZIIFEERLOLRVEL, bbb, KEh
E@ﬁ%ﬁomfﬁ%méhfmé&A@éhé@ﬂﬁlﬂ%k%ﬁ%@%%ﬁﬁmow

23, ETIRERIZOWT2y, Zive HHRERIZON T2 2 FUER EICH D 3 8o
Aféz TA vy aBZArDIFEE H2D1O0F AT D EE L, Fi & B
DF NI D ICHE & OFFEMEE WD, FERTITE o 7o SHREE S AU TV U Vi KL
LTW5, EBE, ZoORBMLITHEFREOBTICH L), FlidEAKY oOE vt
AL TND Z ENGID, ZIHDRAIE, TEE 55 I H 5 IERIEETE 2R
L7z[A#E (48] 1ZiX7ev, ZOFEE, BRI E T 5 2 L 7e <, ReZloREIL



32 1 ERERARRMERL o)

ZHTH- O R EIZBWC (FPHRIRICE W T E %), FANIEIN S NEEIC LY

FHETIEHRL) FRICL > TREBIZFTT L2 L2 75,

WIZ, BEREIOFEENLOFEIE A 9, MREN G, N LIZBEOHAIZE, iTH0h0
BEFET LV ORNIZET DEEOBEE RIL, xRt B 2 RE BERER
FOREERE (B X)) CTroik 95 Z LR TE 5, ZOFEHEACRER, &=
IZZFDETT M E > TOFER EOMFEENE, £ —BIEDOBRIZEB T DO WEIER G0
TIMZE > TOR—BOER (B 2B 2B OmfE) OFREMEIC L > TRE S LD,
LrL, 74T —&RA7— [33] @ e 2807 (2B 2 NIEE > 7o < ANt ¢
HD, b HAN, HilE A— MVZHE T 5720 OBFARBAE AT 5 Z LIXA[RETH 5,
L LZ DR, BBEAEUIEECTH 20 ET72 <, B, SMTEOEETH->TH LV,
SBTTHEITN S &b E oo ARRIC, BESE, BElg, WiEIFEEofis < oy
AT L ITIEBIR T H D, %%%%‘fﬂfmii%—bwf%# EMTE S (B,
WAL ), LL, ZHUHTRTO IZERA— L] |

1) BRLETDHZENTET,

2) FHHOHICHEYEN 2 <,

3) WHDOHLEOMAEEE VNI ETIEIZ LD THIC LT,

4) LB HERZBRICE > TE, F—0OMARDOETIIHRICLZ 20 BlzE, X
[ BRI BT 2 RDOEFREANC Lo BIfRRN 720y, T X TORIIEROLRICTHZ &
ﬂf%éﬁ%ﬂ:T&T@%ﬁ%i@%:Lﬁbﬁﬁmﬁﬁ%&w:kmﬁéhLﬂb
W72 DA S FEAIIECATIT A S 7, WELSENIIE T D DI, Bix 72 b DO ORI
HhENLRD, BV EHLP LN THEXOHR) T3, BROPTHEIAS
N5, HAYIE O FRADOHRTH S PO ERERIL, THROHF TIN5
HEENFEBRIND D, ZIn6RE, WnRDIFEREL DD THDH),

1.3. BEFFEDFEXE

RERC B3 2 S a3 23l 2 2 7o & 2 AT, Z OFERGOERRFERE D AT
Rl EEEITRV, TRIRFEOMXE] & MiBrESIc > TRET 2 Z it L & 9,
%%wﬁﬁﬁ GO BB IR E BV HZ 5, $REZFIEAB DNHEv TEITL TS E LK

o FIEOHL (C) LG D SkER#E E (C) 12 Q >omn—#I 5HEC = ')
m%ﬂﬁgéwﬂﬁ%@@#5ﬂ$k%%#éﬁfi%t#ﬁAkH_Hﬁ_@%ﬁéo

ZHUTK LT, #IE L TOWAEIEIZE > THIPBEIESE A & BABDHEITSE Cl2dh D)
ICIRBRCRIE T 5, & 2A), ZORSETOMIC, S CLC EHBonhm) 1T
FEHEZTEEL TV D, Lol BRI BWT S, JRA, B, A BODLOIEREH T
PR DS D IRHEEE v, TED (FILCSE DB EA, B, A BIZ%ED) Z¢&
AU, TR EBEBIUIRIAEEY BT 2 ENFRETH D (2 2 CIIRFAA B
e AR XA OBE| I U720,



33 B 1E ERERAERMERL O

WD XD 72717V (K 1.15) ZRETHIENTE S, 4 DOERN 13T, (B
HERAEEEEY A )) A CBXOWEOHRC FICEEr, T Bl LI EF) +5&L
£, CIIBETORME CORIZ, R CEBEY A RCT TRE] LTnWa, AR
F25 U5 a= m/4 O S50 =MAF) N8 CEFHEOPRCICREIN TS ELE Y,
T5H &, SRERELE (5 C) TRE L 2 DOR 138 Ey, THERDAICRA TV E,
AL BIZRIBFICRIET D (PR ClX|AB| = |A'B'|). D=1t = L/v,
(ZZT22LIPWNEDORE) #HT 5, FIEOFRC LTI LMo 2 SOkif385E
WZXF U CHIFIZIEY = vy + (v/tana) = vy + v, H&RFIZITv" = v, — vOBE TiESRNT 5,
T E R — DR t ORNCHN BTG vt 2 T DTEN S, TNHOR D5 H 1 FH TR
B (A7) L' = vt + vt A TRANCEET 5, [FARRIS, 2 FHORFIIL = vt —vt%
W, L7eilo TRBIZEET D, 20X, KSR~ OERDE T W) FHRIT 4
DETRT, ToOLHRABIOB BhE L) &ERABLIOB FIHE L) ITBWTRHEIKIC
BRI D, T, FIE EICE T EASEOEMEENC S L= — A Th D,
H L2 BHOE AN Bl L) §#ilmc” EIc—EIZE T 352127200 Th
AUx, FIEM FIERORIIRED) O = A EHIIR OIS A Z Rz 72 U7 5720

< AN
v=—F | | <o | D
Al ? (f B
vy Vi t<0
AN
A C B
b
OTQ
v=— F | | <o | )
Al : : B
A C B
V;—C}-- o ______i i _________________ O—}V”
I\
ve—2/F | | o ] )
A PP t=L/v,
Y1 i i ¥,
R O
A C B

1.15. AR OFRRIED 15T 71



34 1 E ERERARRMERL o)

FEDEH) 7 & MO E A as = 0.5arctan(v, /v), FIHEOES) FRIOEAa, = n/2 —
a30 ZDGFEITIE, 2 DORAITANE LA TIZRY, FIEOMEICFERICEREST S (L)
L, 2 ZHEORI R ERIFECIEZRV 1), B L 4 DOE ST THRENZIUK ST DA
A, B, A, BOLZFRFIC NERT 5] X220 Thiug, FIEMOK e DEA

U1
/v2+vf
B EokrfRxHEV R TR LTE5 2 7L, FIBIHATIGERT %), LLEn
SO0 LT, LD TEEERIRMDO = DI OB L= T VERETDH L
WATRETH D,

INBIE2 OOMBRDIEFRTHLESH ZENTED, ZLTHE (FE) oA
t, RITVFERT2OTH D, BB, #HEVTHWIEYEI L TWDER SESDHL oL 0
N—E LB P AE T LE o, H2BM > 012, XFEHITR SICBiF? 0%
b 5EKkmE B &, RSICRITH0 Z2F0E T HERkmY J: WFETDHZ LD (Ih
IIRFRETH D L OICHZ D), L, ZZITTEL ~& 2L ((FlWHES L OF)F) 1%
A2, 72820, R SICWDBIHE NS 5 JEARE o ONEFLET HRE, RS2V 58]
HWES (Ry 77— Rk -0 ALK (o) 1325600, F—0NEiskd 50
HThd, £ZATIIUL, FEFMRRRERLZFFO2 SOHES, $hbb, BELLRN

Dol PIERER 0 & o' DI EIT/2 9 2 EBFIZATREZR FGUTIINR H 720 !

AREENE, FIREEOHExEE REH L T05 | BEFEBRICOWTEVFEL BT L TA L
e HUWIEE L TWDHR SESOFL 0 L0 0350 = 0" T LB pent v
EL LD, FERAREEGRIC LU, R S O TR 72 lIAL = t; — to, PRENS, Y
b 00 Be(ty — to) DEEBEZHETe, Z L& R URFEIAL = t, — to, DRRIZ, SiTHL 05>
5 c(ty — top) DERHEZ T, @%ﬁ%@ﬁﬁizowﬁﬁmmﬁuﬂm%ﬁif,iﬂ
FEHRAT & FERE O W TIUCB W T BEREDOHFIETHGET 2 2 &N TE 5, HlzIE, EH#
Tt U CHRRE DN EIZ I T R O JE IR R ER AT 2 2 &8 T&E 5, RSO
Riit CrE BN D BB OWTERNC (B2 100 H4AEIZ 1 0], @) B bz LT
BWT, FANCEIRS NP0 BN, R/S'%2 HEfkb) #5622 &08T&E5 (2

FUCBEET 2 IERFMED /R T R v 7 ZIZOWTEEE 1.7 i CHigtd 5),

R RGO BT 2R T 4 TR T AT 71, Wﬁﬁﬁ@h%ﬁf®ﬁ@$k%9

BIZHoTmZ 2 BWHZE S, FXCZDTAT 7 %, ITEERERNERL, 725

kT e —FN (w7 A2V FREAE DD L) KMLTW5, T7hbb, =
NOHOHEGGE T 7 u—F I X, SERHE TR HZE R E TOZEMOT X TOHRA
ZRRANZEIET 5, [FRFEOMRHE S W HOBESRIE, ESICZoWE LM TFEE &
LTW? (¥ 1.16), ZOZ L &FEAT L7208, xR EERRORD 2 SO
RAFIHT 22 LI LE D, 7205, 1) PUEAETT 2 MBI 72 HANZERIBVIC A
(28 HERBEZ BN & LT, [F—DPDRITAEWIZER) LTV 28I 72 HIZ RIRIZE]
T D, 2) FEERFEXHEEGR (FRE) OFEEfFOARITEED 2 FLIEGERY, 22

TS HIZAE arccos IS LR iudia by CRmERE 2 E 4 i,



35 5 1E ERERAERMERL o)

X 1.16. [RIFEE OO F G

T, BlziE, RSITWDHEH 1 OBLIFIZPPERETRIZA > T”NS W Erv~10* m/s TiE
LTS ELED, BERE CTOREMHIREV (100 5EH) OT, 100 THEOREIZ 2
ANOBFE IR X 22 fEfE~ 2107 m 7200 B D Z L1272 %, FrktasHEEsR oAz Lh
X, BEEORERINIFSBHEICE > TR—Tbh s, H1OBHIEE, 22Mo 05T
KR HE A 2 OBIE DD HELE T2 DEAI N2 L LnLES, 10
B2 100 HEMT - EEERFFLTCWT, B 2%ZET 25 1 BENcEiE 5> Z D=0
1?2 OB OB RICLIE, BEEIXE IR TF 1 OB I X » TR &8
HILTZDTZE WD T, 3 1 OB OBE N F 2P LT Zedo 72 &3,
BT % S S 7= 0h 2 FIRRIS, 55 3 OB 235 2 OB 7> 5 ERL & R LT,
7272 LB S AISOHAD F NSRS o T E LE D, & L5 2 OBHIE 2854 155
LTWDDON 100 THE~YAFTA 1R D, 5§ 3 0BREIDEERLDIEA I 02

— 5T, B ER O ARUTITRE D 2 | LG ENRWVDOTENE, 52 OBLHI
FIXH 1 &5 3 OB LD EFZERAZF— L AT 2 LIl b, Ritktg- 515
FESBIENZE LIRS, SHOESEEEBICEETLIEVIRV RO ET D Z LN
T&5, T5&, H20BMEOHENELWETSHE, WITHE1 L5 3OBRIENSD
B 5 ZRFHIZE L2t 5720y GREITIFRCTH D), &AM T, v 7 A
v = VTR AU, SBIERRIRRE L, 5B 2 OB IIRRS R 515 54 BN
R0 LRFEC, 1 OBIENODESEZZET 5, # 2 OBl ORI UL, Ok
X2 OIFANE CITILE L 3 OBIIIE IR L T\ idolz, 29 LT, 52 oBIEIX
HOFEZET, 3700, FRMESHEHEGROARNICH L3 1 FHOFEIL, v 7 A
TV HRERICH E S 2FBBOHELFE LTV D, OB IXHE 207215
GEIETR, 55 1 OBUHET, WITH 2, RAICE 3 OB, BLNFE 7 B3PI %[RRI AL
RN EITHBINTH D,

BRI PEE R ORIV T S 2, [RIREPEOFRIE & U S &I IR 232 1 T
HEWHZ L, bbb, ZOET 2 SOINL LI-FLRIC LT 5 2 ERTE RN
(RELA YBHO—RIFER G, 2872 LE S HEEOBGER bAE LRV, F122 b2 b,
2 DOISL LI FLLA D2 51BN EE S T x OBLOIMNIH D) &vH Z & &4l
TELTHRMBLTRBI Y, EBICE, ZEM ERRBOFDOZNLINOTXTOHDOLGEILE
NS, BN N DOROBATE 2, HHEETREEFF> T\ D, BLEIZIE,



36 51 E ERERARRMERL o)

Fx L, BHOLZEEZFLRN LM LR O R E@o CHEITT 5, REMICHEITh
(itl%m&ﬁoo%@&w)$$%®a&@ﬁ%ﬁofwé(%Elﬂ%ﬂ SSScR
DI DA ZETHEE T LW Z & TR L TR, L TIZOHED (RED
We 1) BRI TIE, ZERAERIC L > THEEBENZR L O TH D, Lin-T, — &N
AT, Bx FRBEORFBER X DRVGERFR TS 2, TOMENEFZ (BRROE
RIZEH-T) MOVBEZHZ ENTERY WTFTHUCHEE, ZOZENRETNIMmEIND
7259),

1.4, O—L YT

0— L YR L TV O OfERE L TRBZ 9, B—L Y EBROEHA~DUL
OPDT Ta—FDHHD 1 DIZENTIE, BT E2 SOEHERIZE > THRR->THRZ
ZERE (POYEIE 2 SOEEROF LN —F LZBICAE U BRI WD, &
720, ZHUTHEELFCZ ETHIN, Ao Z—LOMERNFIHES TS (ZofE&
IZR—DYERkE 2R LT\ 5), HEACR

x2 4+ y% + 2% = c%t? (1.3)

x2 + y2 +z2 = c2t? (1.4)

OFE, 7272HIZ 2 DORE OISR TLIRL, ZRUEOLOTIEZRW (K 1.17), 2
NSIEy =y, z = 2z, &9 S FCIEERKIA & MM A DRE & 720, 2 SORFEOHLE
FOERET ve TH D, L LEIE, ZIUIBIOME——2 >OPDGIZET 258 (EEO
RZNZ 2O eoRLE RIS Z &, 372b5, MOEA < 2 LIXATREDY) —72
DTHD,

0 — L Y BEHROEHA~OROT Fa—FiZB0 L, HESA (1.3) &2 (1.4) ([ZHsit

X 1.17.2 ORI 5 kA



31 513 ERERARRHER o)

T 5 &9 REEANER I N D, LR L DI, BN 4 SOBE, T LD BT
DT TR, 11T, BAME, FHE M, S o B L FEE, y = vy,

2=z L VIOEXOBRETHVELEED 1 D THDHITTER, (AT A —%—1k
DB AEEMC O W TR TR RO N TV D,) 55212, HREDW IR D58, K
(2O CIFERMN 2 PREBREE 2 0 155 KF) O&#E £ o7z SPREMIT 720, fi
ZIE, B GHRILY FIEOEENAKIE LRV, T D2 EBITWR BRI 2w

BXH IR,

WTNOGAEICY, FFEFEEEmICBIT o r— L Y A#T 1 DO TIER L, 2
DDORIEG A WYERHN GO LT\ D, é%@fﬂi B P EICf>TLE D (X 1.18),
PO ETTZE LE D, SEEREOMR DI, R KB IO KO AEE)NI G L CHEREZR 1D

DA% 5 %Lio(%nuﬂwtizw% X722 BISRNTRINE D Z &2 D),
¢u#%k%&ﬁ%t#%ht%f Wi Z 2 SOROMAGEFH ORI L CEATA
R ofk#hfwé)%ﬁoftﬁ®@%%ﬁmbio T 5 &, R KOBNEITH
5ﬁ%®ﬁﬁﬁ_ﬁ%éﬁ%nthﬁ%ﬁﬁﬁé1#51 RN Ensb0E L LD,
Lol B KE L HIEH L COAEHE S £, %5%W®@L%’ﬂﬁ¢®%@ﬂ5
TEEEZXFYvTFT5 RIEIVEZIIEEIRINEND), HEZDMEEErEZFF>2 >
DHD NEHHA] ZiiE 2 U, B FXERAEREDRTH v v F 252 ENRARETH D,
T FNVF TN TN E TP EZONTZO? ZAUTFFRFEEERROS 1 &
KAKEBE X2

bLBAD o L EMC AR Or — L YRR L TAETH DL Z Enyiroloé L
TH, ZHUTHEOVEY, ZOHBEROW ONOREEOTIZ, EEC CERFT2MEE %
FFOWEN X A TORBHPAET H Z L2 BT HICTERY, L, Ziveidhloal
IS DI KIET, BEN-FOFERICE 2, MEOREERE O X DIZBIORE)
FELED, OFEV, BFEOBRE, TEME WY FENS IR D A2 BRI
HLEXHINRWDOTH D, FFEHEEND [y R EE2SLSbERLH ] ER-ATWS

DITHEXFRH T2 12T 72,

%] 1.18. JEERERHAD &



38 5 1E ERERARRMERL O

1.5. BEBEUED /AT Ky o R

WIZ, ZERMESICEEZED X 5, FEERERHEE RGO T X COMERITA v Z — SV DOARE
PHENLEXHENTWDEDOENG, ERRCrE &5 dt = dt'}B L OMExEROEFR e =
constant (ZNNIELWEIE LD EIRE LIZHEE) 2bdr = dr' WA S, ZEME&ICD
WTIEZNUU BRI LA TEIWE WS 2 Li2hD, L LAETIE, &KRREERHA
IR T D720, ENENOmFAIZOWT, REZRR Y Miag s & 13010 B U CRgs
THZEIZLE D,

[F— DO IRN R DEINF TR 2 > TR D DG GEREINE), Rl
B2 E S ONHHIBEOWE I A KT 5 Z ENTE R, TN TR, D
SRR BBOSA~OBATIEHCHRERICEZ Y, 202 EREEBICaFHIC
RFEHIZE 2) MMENDD7EEW ), TIUEH S 2NZRERFERHERER IS X - THEE S
TWADHAAERMEIERHEOFIREDOFF L FIE L, 2F VIZRFEOFE L 75T 5,
L7eh3oC, 2D XD BRI, ED 5 HOW OB ER A FF - VWEN G D,
BN 72 B PR R L LD & O Tl X EERR I B T 5 & SIUHHERE 2 7l 3
B DICREOYEIA I = XL EEAT 5 Z LIIARTETH S, R8RS, WEHEE
DFEY # 0TI BT Z ST TR B2V 5 Th D, EBIIE, IEOBE TR
B ZDBAMNBIFTET TR, JiNbEIoES ZE B TELDEND, EOHEITIL
FECIT 72 THERAELA1TTTH D (ZIUIEBRMICKHREFETHD 1), w-< W Lz
LN EE DY, Z OEFE R M BRI IIER 2k %229 UT—HkE b33 Th o,
L7223 TUHEI RV DIZ 2 > THIAE H 7RV,

FPRFE BRI X E IR T 67 A v a XA U ONBEEE DL & LT
HoEWIHICAE SN DTH LMD, &G (AL vFfEoER, L—%—, X
MREBE, Fx) ERALIES DDLU/ NT Ry 7 RAIBHIIERT D LN TE D, £
T TCTHIRRAT- DI, TD/RT Ry 7 A% IS EERERMHER G B 5 F & DIEFE
THHDPO X INTHAHEH L TV D, HHIZZOHKN T E BRFHRICT U X 2177
VY, BEONRT Ry 7 2000, B EHLWHERAA v T OADERE L ko T
75 7%BMO L] BT D, BRTOLRBERHLHWVT EIN) L2 AT Ry 7 2%
FELSBIR) LCW5b, 2z, ZOFMOWI AT+ ZHEEWZTE& 720w ! X T
WL, EIOWHEDOBARR 237 Ry 7 220 EiFsZ Lt L9,

PEAZEAIZ iR D T RAT

AEOHGRIT, ZOX DO TEHEAR ST Ry 7 ZATHONTOHERDPDIED S 2 N TE
T2h LIVRWD, EFIT TR TCOFEICL > TE VR UARDH HFEDOED T2 RAT,
XTC, ZO/RT Ry 7 ADOKREL, —siomirE-b1%, b7« 7— /L Olf
FUCERIAT 2 HE D, [LEOHBIFIBSIB—D2ED—HDHZ /2 L TNDH EWN)
TEEBLDILEHIED T LEST, EWVWH T ETHD, FEEFAIZAD - TIRA TR
3HOBFEART Y FERWE NIRRTV E R, ZRETOM, 1 HFHOa v M X



39 1E ERERAERMERL o)

I > C, Wb RO PSR ST 3 5 iR C 100 4ER4, 3 0.99¢ TR ER) L T X 72,
2FHOBE S NI YENZH - T, T LR CBAEF S ORFETT 1000 4R, #HE 0.9999c¢
THEGREER L CX7z, 3FAO v MI ZENCH - T, F & F USRS O
100 HAER, HE 0999999 THEHERIT L C&/-, T L T4, Thb 3ousr v ki
JERER AR L LD & LD (CLEIE, EBRBIGRTE CORMTH D, TnbHour
Y RRLNIZLT, W, EZMBHAX— | LENTOWTIE, KAD, BMEANRIE
CCWAEERICHES CRHEHET 5 Z LA TE %), HBEOFRZ @ T 2B, T X TOFH
AT & AR AU W DB T, 155 2B A TV A IEROFE A HC, KIiZ, Z2M
DOR—HRIZBWTHE—DORZNIC A7 b OIZEET 21 Z MR ER TR LA 9, #ikL
TWABHIEY, 2B > TBARUAD [Km/edFH] #RA5725 9, Rkt
mmafg Lo eT UL, 1FHOR v FOFERT L, 2FHIE XG> T105501
WZHEAELTZEEHL, 2FBORY T v MOFHRIT LR, 2FHIT Yok -> T 100 50
1 IEM L ST 20126, 3 BHOR Y v FOFEHRTEE, ThERLLFEH
1L ZEHZin > T 1000 0D 1 IZEME L7 & ERTH 2 LT sd, £330, vr v OiEH)
DA DEFHEELM LR EL VI TZOEEFELLEDNDLEAIMN? L, £
X2 DB A =X L ERNTND, S 2 enyBUBE [=EonzsBE] OFF
NELIEY e d, REFEEASNOL I ERETHEHA SN2 NWEIIZTH20,
JERE ST DIXFHERTIER L, 2O (4271, 100 Ye4, 1000 H4%, 1000000
HAEDERSY) DR THDHETHLEHODN? £12, FHOZINLSOESY & ORI Wi
NEONTZETHLEHIDON? WTNDONY =— 3 b, IR DGR
A ThH D,

ZDX I, FHRFRIVERARE LTV D DT EOPEE T3/ <, MBI STFOHRT
HY, BIEIZIEdr = dr' B E6TWS, 22 THHY, FEREXHEERRO T X CTOfbH
VI A o H =V DOREMNSE X HENTWDDENS, Fx#mD%R ¢ = constant!XIE
LWEE LD 6IE, dt =dt' a0, KEEOZRIZOWTIEHITOHET LR Th &
WEWH Z LD, Lo L, MRMEBERICHT D R EEER b0 LT 5720, Bxld,
ZOHRHIC L o TS H SN QO D REHEARIROEFEOMIAE( 2T 5 2 LIz L X D,

WP I K E 2R B0 TR Y, EInb/NSR+HFZEMI0HEn-E L LD
(X 1.19), +FZEOE SIIHFEOE X W I1X 500N KE W (JAD| > |BC|), 52803, il
MBI X D GAIEE A H SRR O AV ATy (B2, EHOEHT
BACRICHE N3 %) 2 &b &L 91, +F2RE IR » Tl b B %, FExhEENEHEvIE,
FRFRDOARIC L > TREIN 29D 1 (F72IETNLLT) 12725 K HIGRS, HFR0E
D (5 o) 1IHEOHNIH L Z EITEEL LY, LER-T, FFEOEEES (KT
F TR O H R X, (1) Hl o EEEOHLER (0'0") BEZEZEMO EHICH
L85, BEW 2) K CDEFDOWTIUCH X AN RWIGEIZOARARETH D, HilEd L
IHHED 5> HD 10, ETIFTMERNFIERICE > THZ BN TNWDHDENL, 5288
FOBRFEOBRSEN S RD L, FFEITE SR 250 1 I12IHE L7ZB Do L4~ CiE



40 51 E  REERAEHERRR OB

B e

.~ O,

o F

e

X 1.19. +FZEDORT Ky 7 A

WL TNV, B4 BROJFmiszfE-7= Y 7 ) 132 2T 5720 (ZofbE
IZOWVWTIHZDOD LB TR LE D), & ZANER EOBRFORSENSL R E, 2 4

[ZIHE L72) HFAREBIOEICE T30 Thd, ZOXHIC LT, FalIFERRD
2 DOFEGESD, TiE, BT @PEEA~OEZE) 1XHo7=Dh, inoTodm? Fiz,
%m%@¢’wtﬁﬂ%igéﬁé@ﬁ65#(ﬁiﬁbogémfbi5®ﬂfﬁ)?
HDHNE, BB DTDITIE, BIIKER, HF2ROMEE E CE L2 iudze b ewn
GMW’%ME%,WWLK+$%ﬁE>EW%%AH(itiDE)®ﬁ<Lw@Tﬂ
RBEIRNDMN? B LHEDPRE I L THIDNRT Ry 2% TFEED/RT Ry 7 A OFIT
HERELIZWEWI DR S, BiORT 7T 7OMximalc ks BTz 2-
WL, EEEEEAZ RO TICRE LTS, b LHTENE T L E X, H 2980
B RO HUL DA D FIZIB DI IBEHEOIR LR Z o XAA v FRHFLEO BN L - T
DI N2 D LT IUX L,

BRGNS Py O R EFPE

BO/RT Ry 7 ZWZOWTHHI L L 9, 6 HEAEI0 Hah, Eofiziis L
THEEELIGD D E L LD, RS DUHEORR, Pk B 28R &, SElom 2
SO AE RAITTCTH D, —7F, MR EOBRIFI AR MIRICE > TL 20% 7.51%
PTThHbH, THORKER REENT, IEEV?/RIIv - cOBATE 2, FHNCRESNZ
EEORESLV/NELBNDDEND, ZRNFEEMRTH D Z EIXOEMR R0,
Z DDA FHIEEIZ DD T A G 27—~ & T 55 2 E T L <Matd
%o ZOFEOFJEIX, 878 CAOFRHER R FHELANIIK D L2220 (B0 % 729
TRFTREMER K DILD) ZEERL TS,

H o0 [Fb s (FEEED/XT Ky 7 ) IZHER L L 5, RO E S OYHEXZEM B
ROMEE & BT HNTWDHDIEN G, PRE TOMERESIIUHE L2 iUz oy (2
X, Fex BIRIZIE SN TNV D0, FILE SRS S ) TV D O0 & TR R
Thd!), LIenoTary hOBERHIRENEEX (v-o0), BAITEADES D>
TV DERDIETTRLS, FEOIFLTEAIIMNDZ L TED, RITLA, Fxrd



A1 1 FeAH Bl GR o S B

_— -
* ’ \. "’ ) ) *
/: 7 ! \ ! B ?
f 7 i ; { -
Nel: | ! A | ]
! 1 \ i
\ // ' ? .-'f ? ‘I
-
7 7
? 7T

T

X 1.20. ~L b ERENE E D LR

A OSIEZTIEF A O A RTZLL 72V DG, Z20 TR, RS K7
I CRRAR BB IR I HIIR 2 I 2. TvZe ) TREFITROE > T &, Bx
ITHEER S [1m) OFEEHIND Z 212725, i 20 Mm) OFEE IO 28111
0y hOWEGER) ($ebb, Yy hm Y OMEENIK L TR A OER)) AU
STENEDBHHIZHET 50755002

AR, HEBEDFIRFRE T IEIIROEENIAKAE L 2RWEL L, IR OB AR FRETH
HEWHIEEL £, BRI, [FRFEOFRHE, &6 EEEENHE 2 B9 2 Rk ra st
HEROFMEINC T RR WA REmA T, B2, EOmiE Bz, o8]0 H
SNTHHERTS T O B ) NFE T 4 LA ofﬁa®ﬁff{ofwékbiﬁo#
LHE, WLEICHDEEMREH T T vy a2 T ERRORHNM T bhi=5E, oW
KOEITIEE ELOZFOREOEI E—HT 5 Z L2725, YR Fm kL _:J'oé iz
FEH SRR A IR R AR, POEOEINERICERET D & W) & 2 b,
MR Tl < HEOEBEERZFIA L Th LW (Wb 2 REEOFlsL) 7225 60
IZOWTIEFE L7 iz BB L),

MR E COREBEOIHEIIROIBIZ L > THHFE L TWD, STEDOHEEIC L HIEB D
LA TS %, MOWEEE TOEBHIZE L W LT iU s2n, LnL, ZORHED
FHEEFARETH D, b LEES L CWABITENREELZ RS L, MITEROSFER 2%
TIROESTLEIDEAI D, ZLE LML, ZORZELICE > THIOREZF| X%
LDIEAH DI ’h%@#%@wfh%,%é&@%?%éo

FEERFERHEEE RIS T D B S OIUEIC & & 720, NWF%@%%%@COTTwﬁ L
#ibé(l1mno~w%@7)—ﬁﬁﬂé [BREERE o — 5 — & Pfil LT eu 2 S0Esy] D
%h%h@imwéﬁw%k%®ﬁﬁ#%ﬁé&,H@%m T —I3EHRERICEL,
MENELLRITIUIR G, T7bb, FBHOY-E#MOASDS B, SEHHIE & ot
MNZH D EMITESEEDRTIUER 20D TH S (2 2 TH R IERBA R B
SID), BT, BRI PERR Tl UL b R4S & RSO SIIHEEER LD L
2%, FriELI2BO BI2W5H 3 OB OWRENO R EF oo OFFEREL L, —



42 1w FRAE B 0 S S

FTE, B—T = TEWNIESE AL T IR0, ), v—F—iiz X1 T\5
Fi il L7 SORERIEZ OB £ 5721037 5720, Wolzly, m—F —ifilfi3 {0 LT3
ZBNDZ EITRDHON? T, BEOZEMMBIHNET 2 &9 00?2 RegkExH R
AR T H7-0121%, MaE NAMICAMEL LTEDDIVENHDLDIEA9H, Fiuie—
T — & ITKERD T2 DITIRA SNIZ BV > 7222/, £ LTIV FORBIIME (g
) DEAEDN?

[ZHUTZER B ROERBEHI R CTH D | LWV o IO E Y SUh) 2l > TR S OYLHE
AT =X RZONTOFHRBAN BT LD &2 A0E, TIHEG ) (ZERID & Oz
Do TIUHET 2 DN 2 ) OARENEIZ Lo TR D> T\, FEEE, @Bz D) 1o~
~ BRAAHLS IR DINES, & DUNIERIE IITA R & W o 72 X9 ITEERRZE R O E O HiS,
B ZENARETHY, ZoLE, MKRSRIIFET 57213 T, ZOMEEOHKRIC
BN->TCESIIBEIT 2 Z L0 b, 202 L, ZOMEROFEM L IERENZ R
RERA LT %, X OMNGIZ 2 AOBLHIE GEE) L TWHEIHIE) 230 5 3EE R —BRoD
IBIAIENTZET DL, ZO%A, TOXBONHMEAXHEOD EH 6 OEHIZ ) T
AU RIS S 7 0 DNIRACH D, (o — L U B HOME—3ME] &) ST =
DOIRMERD ZENTERY, INTIEFESTZLK AT TH D, HHAEOEFHIEROM
HI—FM I Z OB HZ EHE FOBHEO-DICHAT 52 L 27 T52%, LI
ZliE, AR FOALEORFERPYETHEREZFOZ L2V I IhbE
HRLZ2V, 50T, HE L7-ROE LB L HFYTH D, RORMNET D, ko~
HEXEL LM >TEIET 00 ? &< B R 28HE 72508 Z oWk %
BIIL WGBS, ZEROIEL E ZiZmn-> TR I > 72002

HUMEICEE T HERE

ES 1m OMOVERES 1m OROBH 5 EODFEIZH > TIREIT 5 & W) ifE [106]
IZOWTRELLSETL L 5 ([33] OfEMME 54 22O L&), HodrWiklE, LA
IRRABEIT D > CTHRAXMERG 2 F G0 SR D K5 25 CItiE L, s
gL, B L, o0 bt noolL, b THYRZETHD (Lol
ZOXORT I —FIL, BRI O EE AR AN FE A R R ATRE T D 2
& DBEIRAGRTH D), T ORMEITH LT, BMOBEOMIMIT D7 5B AR 155
EAHID? W LBMRBRFBAERN L BEERD S L, RO RICHEER LICEY LT
WAES DOIHDEIICES T2 K 01275720, R 200 HE (KA vF) Of%E
WHZEIZLEY (KM121), HLEZ10cm £T (105D 112) HL 2o ROH|LE
S 1mOEEN WEHL, MViATe) ZENRTEDHELEL, Tt Fo<Lm/kICESX1
km O (ZOBITH IS0, FTHPFLIEIZBW T, FEERMEEERIcB W TS 2 b, Pl

X 1.21. Y2 KA » FHNTOVEE)



43 1 FRAE B 0 E S

B e

X 1.22. FEORIM: & 125

DBRRITHEDIAERWIT TH L0 bEOROFUZ B L, VAT 13T TH D,
T M adA P —HEOSEICRT D) BEIRIEEICEIENIELT LI LI,

X9 (®122), 1 FEOWIT —7 M LT B7REETH|Y, BEZlt = 0lc—FH o
SRERS IV F NV AED D, TR (t=0) 12, 2FHOBRPEBRE F LIED D, t> 00
EEORZNZBWT, 1 ZHHOBO 1 8B+ 20 &, 2 FHOBNIILNIKRE
RIRBES T T HITEEBE L TS (B TLTWD) ZEIFHALIHTHD (L ZANFEFEELL
T, FEAERHE BRI E O MR ZRIEE v OMRICE X2 L5 LRATWE), 22T
I ENTOWDIEDEA, MR, BFEOMIRZ Mt i flilE 2 R ¥k o+
FINZE VRS ED Z LIk, [KEEOEES LY bR ELZBO sS85 L L)
TERRV, FEERITE, BROB I IFERFRIERN R U CRE R FMIZmro TEL D, L
TR - T ZOMBEE, JINTEST-#K ETOERVMIADOIEEI W HRE, SF 0, EHdhk
FEDN/INE N E X, WiRIE CKOBHIIC > OB D Z & C) HHIATe ATREMEN B 5 23,
BENFSICRENE E T CKOBIIAVNSWZ®)) EHiATrZ L7k EE2|ED 2 &n
TEL W) RMEICEEIL TV D, EEIRENEEIOLERE Y IX0T/hEn, Ledio
T, FFHPREBICH D GE L, D HESEEMIC K D EVERCREI L, TOREE, Eih
XRS5, 2 ST 0 O FHPEROR S %, OB OBEIORE S XLV
RELLTAL Y (FORE JITFANTEBR SN BRI 2MEHC L > TR E D), SEIZE
DOREDHIZIN > T FEIET 52 E72<) BOHETOND LT D), RO2FED
Iz X DD T o002l E A>T £ 9 (K 1.21), FEMRERAYHEE IV TR EL
FED 10cm OIROFIZ [TEVIAFEZRV) OTHIUE, FLTRLY K& FExER) 3
FEIZEBWT, 10 om FTHEME L7Z &0 ) ROHFITER TEVIAERW) Z SN T
H5, FEHOTXTOFUIATEI LR U T, BOEI% 20 om £721X 1 km & L7254,
FERARRMEFG OBLS NS D LN E T DTEA I 0?2 F£12, EBROMMAZARHKILAT
FIEFCEET, BODITHA 2R JIEREe Db 0NLRRKOEDET) %A
FLLizb?2 1 OO — A8 ETTRTONRTA—F—2ERIZHOLO2FEbEL
72ELTH, ZNLAND (FHEReD) T XTI —RZBITDHDFEEETHZ LI1FTX
720N FEERERHAE R 2R ) 7o o1, ERPICITRMES SR O RBIIME ThH Z L &
DB (£ U THEIAEE, & 5200~Tk3 L OWREEIZxF LT adhoc [ZI&TFT2) & 5 A%,
B DHWNIRD 2 FH O B E A7) Tadhoc 128kt B35 &y 5 AHERFR



44 1= AR R R O E S

X 1.23. #&0 [Jiajlisi

ﬁbﬁimiﬁ%&m

X iz ofﬂﬁ?éﬁ%%(%iAEiﬁﬁiﬁbHTEﬂfw&%)%ﬁ*ﬁ%®
BROES (ZOBIOEIE ZEZh > T o< W L~ TL %) ZHEVHEITL LD, Eitd
%ULt&Eﬁ—hﬁi@y%BﬂT%ﬁ@ﬁi%nfwé FERTRRE 7= B, BIHE -
HORESFITBIT B FE LA ZEM PRI Ao Fimis (Zo%s, iRz o0
TR, TV 2 DEAIC BB ZEY T D) 2o T IHEE LE o & L5,
LovL, Fi#sfiio—L VIR S Ly, Z 8D -7 F b O35
— I (BIZILEBERE D DR) TROEHZEL LTAHRE I, Fﬂﬁﬂ*ﬁ@iﬁ@m‘/‘k %)
T, WEIEATIS, 7272 LR & O BiEBN I L CERELL, DF D YEllih-> TH R
74wA%%ﬁffLﬂé@io(llzw THE, BEREYRTICH L%ﬂ#b%
T, BRERFRAHEEER BT D RERIE, TR THRE VR DBIHIE I L - TR~ 72
%@kﬁéoﬁﬁ%@%_kwfi,%#%D%%@D%Tt%ﬁ_@ﬁ74wAﬁEo

(2725815 GEaBib) NEOLNAIFTTHD (ZOZEBHLIWT 4 VAT —T |k
DHESEHIZ/R > KN X » THERENDITTTH D), O EISW DB O S
R &, MEERRIZBENTH 2N ERI CERREMEDRAE T DT THL (R s, B
AR/ N L, HAESHAT D D720 0), & AR (BLOT 4 v L) OBV 8
FOGRMNO R &, BOFTRHE/NL, Jisd 5, Lizn-o CEeiMbidik LTl
T B0, Wby, FENIE LW O ?

HROFARIFRAD 2R T MR FE 1, X B - 7B & Z8icin - 723K EE O Huls —38H912
WfbfwéoLt#of,%ﬁﬁﬁ%,%b@f@@kﬂ7%%/ww&%ﬁL¢@%
ZHTENTED, ZORMIZEY, 1FBOBREIFRIO/NIWVEEID, 13FEORE LITH
> CHlEr, THEEITLSE LE D (X 1.24 DEM), 2 DOBED EIZWAEBHIE T, 2 >0
BEORICEREIIFE LW ESH L TWD, & ZAR, FERMEHERRIC LT, o

W DB & T, KREVEE L &SN, EARICx U TR D AT
MREHL L CTWD Z L2725, v Lo, OIFEWVIZ LD, /NSUVVERIIREWEICKRH L T EFIC
FIREHL L TWND Z L1220, L7235 T 2 SOEORICEREAB LIS, FENEL 5,
MR A ET L AT L, TOFEEIDICHEDDLZENTE D, F
TN, H—Offi—KE LTORUZOWTRF L L S, ZOHE, B 1 FB O}



A5 1w FRAH B O E S

- : : i :::::;Q-_“\g.g:’:-\;_:_

ﬁ1,'.'
S === | e

X 1.24. {§ENT2BO/NRT Ry 7 A

1%, FAUTIR > TR THONTWAE LD L~ H5HESTFTES LRS- kEE L 72
% (K 1.24 OFAl, BHRTHIDINTND) . SEEE, /INSWERRFEERIZ 2 DOH531255E
SNTWD, ZREITHORBUZONTRFTL L 9, ZOHEIE, /S 0ED 2 FHO
P03 m O HRBUL, ZD 1 FEHOPEGOEEOVATRE L2l LI-bD L7 b,
L7=mo T, ZRLHDOY0E, FbDRmENRKE VRO EICH DIRFEL 72508, WA X
ZERIINC S TS (K 1.24 A, FEETHiN TN D), 2O X 5 RO w7
PRI, BRI SRV T, (BB MEERATT o7 & X0y, xRS A
B EICh, ErngElixEaThoiTorLns 2 EThD, TalTEIZE, han
D 2 SD¥s e RE VDO EFITEE L-2Y, EiX, £975 2 81X > THEERFHE
HERIZ D2 FINT 2 L TR 72D Th o7z, FEORRIL, FREEXHERRIZIE, o
RIZE > THEBAARERARIIE S 72K AFE LRV E WD ZEIZh D, Thbh, gkt
XPEEGRO BRI, o6 ERIA LT HEH) ShvTnsa s, PRiTA
WOHEER LA IENERFF > T D, TORE, EEOBNE-bOMESEE (B,
—HOBOHFNZEBNWT) BEIELH7-01I20E, £ IINZTZFOHFTNIBWT, mFOENA
WOHZER LAY ZERKELERD T TROTHSE MG N v 7 LHELE ORI
REHE AR5,

RSOWHEICEAT AL D2HhDa A2k

S HIZ, HREEDOIGHEIZEE T 2RISR BMTE T HD/RT Ky 7 X)) 2OV TR
Lo, DX HIRBEEFER (X 1.25) 2oV THLNED R LTBZ 9, 50
IR NI AT BB OSRZE 215D Z EIZ L L 5, B OE S 100 T &
T 5, PDEEIEE U-BE, #0OmsEIN 5 2 NOHBITE DR & & ATV D ERITH
ST, FANTER S NZFE— ORI TR E CTHE D, BbmET (B rak
X 1RO 1 LT, ZOBLIZHB TV ABHE RSB U5 2 L1ET
X/, B LTV AR 2 ADOHBTEDR) 135 LTV DR O L TEE
km [ L7220 AUE72 B0, LvL, WIhoH478 S Z OB OMIZEE km 6O 7

A= : S

(8]
X 1.25. 2 NOHITED/NT Ry 7 A




46 51 FREAH B RR O E S

B 728 L, a— LY BRRTEGN TH LD, EE L TWABRONEAF T2 D
[ZNTZ NS Z BB D BN, ZOMFITNSToNE TG LT=DIEA S ? £
LT, ErThuEehzRiti c& 5002

FIRIERIc L AR S OWHEZ [R5k 5720, 74+ v 7 [37] 1ZkO L 5 ITHERm L
W5, BE (O k> TEBRICHEET S 2 ERARERE X) OWE ,@m+f
i#ﬂﬁ%;ﬁﬁo_k@T%T%éwmﬂb,Eﬁ%?@ﬁﬁﬂﬁ&o%%@%éo4
VB =SV DA

(tq —xp)? = c*(ta — tp)? = (xg — x)* — 2 (tg — t)*

L0, th=t), tg #tyBBATEL X, |x, —xp| > |x) — x}| 2555, LLENRTHE, K8l
K70 &|xg — xp | ZME— DI T D 12010, = t ZIBSZ L ZREBEHIT LARVDIE,
PR LHBHIZ L D002 FHICH, FERSHRO IO DRIRHHEOESIC HIKF L7
WEE (B o) ORERRSFIET 2 HEIE, ZORICKIT D RERIFE & 22 MReE
k@%éﬁﬁiﬁ%ﬁﬁbfwéo%ﬂ&i%®ﬁ,?&b%@ﬁﬁ®t 2, HEDE
B PAEERITIN A T, & O IZJHEE & R & D20 BMMAIEIR7ZR 5 & DA HEL L 722 1 U
RERNDIE, Wl WD) ?

[EEOR S| IIfFELRNE NI~ T U o A [19] O R L0 ZT T
DR OAREE DOFITRR > T\ D, PHEO AR IIROSHETZ T T <, MiKE TolR
B, 770002007 A =2 =795, LIz T, 120/37 A—4%— (IR
ECOHEE) ZEE LI TIUE, DIEROAREL —FARbOLTHIENTE D,
e H R SWENEEBRA LA TYH, R eod#hia LW AR s RS %
FFOLWOOSHLIRY Th D, BlxiE, FRNTAHFHER)N 3 L CEREIZ S AELE S
TR OBOWIE (EHEAIHER) OFHEXNARETH D, KIT, OB RO
THINEAT D Z N TED, TbTh, INOHOBE, —E&L-BRECGESICx L CE
BEIZRDE 912D ) LT D2 ENARETH 72D TH D, Tz, ZOHIET
FEERAEH MRS I WV T S 2 DAXHEENC R L CTE o 7= <K L2,

—EBOMRFRE - DX, SEHFEOHAICIEE b2 bESOWMEIIFEEET, HH0IEF
MEEHDO A THDH EBEZTND (DFD, #OIFERTELORIZBWTT LEEIZET S
TENTERNEWD Z &), HEBSKIFTH UAFT Bk R Tﬂﬁ#é&#h
ﬁﬁ%ﬁﬁiﬁﬁmﬁﬁfézkuﬁw:k(%éw@,%hiﬁﬁii0ﬁ%fbﬁﬁ
WZ L) AT DDIERS TH D, —HOCE 2L, WiIEE TOREE ZORNT Eo
HWEBIOSHER, taliozfaTtax, N0 BEROMIZBNT MEFfE] /2o
DOFFEZ L > TRET H LN TE D, HlziE, 21 AOBHIREICE > T, AEHE
[ZX D REIZLDHE Ry 7 I7—MRICL kLW oz FiElZL-TZnb %
WETDHZENFARETH D, L, [A—OPEREIZ OV THRA RENSLND Z &1
WikI L OV OFEEHDFFOME— O BEORBIAIMEE GO IEILZZ OMWEIZE DY T2
bivsd) ZHHET 55D TIER,

BRI PERRR Y, RSO —HOWEEOREBINEE KEES 2 HIET, ZOHERIZK
HEIOBZROTF EEE THOANL Y| ERATHD, L, ZOFMmITRHIZIE
HH L2 W——RRIIAR AT CTH 20 B 72, F7emIciER LE 9, 77205, alifitt (&



A1 1 e B R o E S

HIEMZ R BRIDOEES R ~OBITE LOZOMICEE L CORWHE ) Lo E
IZBWT, BE 2s a — L o B 3R S O\ T b BRSO T b SRS AT (FT¥Y)
ROThD, TR, &R LI, EYIDIRBIZR TR, SR OSEDZITIHE
W 2Dk L, #alE LR OEIITTOE 5D 2 LD BlxiE THT-0RT Ky
7 A OMADEE),

1.6. fAxtmENERES A

HEE) LY, EEREROGERIITI A E TS, B, HEHEOEENE 2 L
X, TNOOEEORAERE AT Z ENARETH D, LWV o =EICE Y fTe /3BT
H5HZEEBWHZE S, KirE )% (Z OB EB KR OBRICEY i) 2B+ 5M
REVTER ORI Z LB LT 25 (GHAES),

EC, MR E SR OWTa A h L& S, HxbEENCEER G4 5250%1C
DNTIE, TS OFXFRE OWREIZEE L TS D5V HAE T 5 Z &3y G duygeiss
IZBWTY, FERAEHEERRICI VT E) o RS, RS ITK L T, , C, E/otivbFH
FRIZ RS D3RS TX L Tl v s CHEEIN L CTWD ELE D, RSUITWDEIIIEE, b2
DOMRE L FFRNHES 2 2 LN TE D, RIL, FHEREEA KRN ER L TV 518
KHEEEVE, BLINE B DB L TR WIEB O E 72D TH D, RS T 5HRS;D
EENEE IR O L) ITERSND,

V13 — V12

= 1 V13V12 (1.5
C2

ZOFERIOBEOREIL, F S22 0K (7272 Lo I3E# L v, bv,s 2@ L TREIND)
DD HBIZBNTND, ZOEANE, RO E BSOREDT-DIZT A a2 b A
OHRIBHNSNTEGEITIE, RSV DB 135385 &S, D72 B FE KRR 4 Fidk T
HIEFES TS, AKERESZHEZICLTHEIJEANCE X, 2o NEAL 1%, FeEkiEst
MHIERO ME—1E L X Zen] (TR IAE 52720 8l W) Z LR b0k HIcT 5720
121, RSV D TEHI OBLIEIE, W DAxHEE &2 RS; LS, LT [HEE S
DET LT RITULR B EWEE S TV 5, FET, Fx BHEFICL TWD DI,
ZZTHER TANFTOERD 20 TH D, (FEEBICHT 2 OB V15D /3T A—F—
KFEHEOLEIZE, ZoRXFELEIN LG —fFmBLCESHOZ L,)

WIZ, FERCOWTHRETT 2, FEXERIEE A R IEIAR 7 SV OSAICFE AT
THDHEWVD Z LI, EHEaAAERIC L > TEbOTHaii L Thd, FEHEL WM
g (F7z, a— LY ERIEERN 0 E SRR R SRV E VWO R X, HinEE
DL —OHRETIRL N LN TNBIZTERY, LL, FIZITEFHIFETCL, =
OME AN RE RN TR EE L (b &, WERICIZIE AT E O RIREIIE 2SR AT 4E
ThirZexRLTWND,

V23



A8 1w HRAH B RR 0 E S

— A AR R IR S R

(v v} + vy + 1 = v /v, — (010,)V,/v]) (16)
3T 1+ (vvy)/c? '

5, FERDEMONEFIKFE L TWD Z Ei3nnDd, T72bb, Hl2IFNEFH

+'U1i, - vli, + 'Uzi, - vzi
(ZZC, iBXOYTEASRDEALARY hV) OAITIE, SRGERENRY o &) fERN S
bihvd, ZHUTKL, I—J ECHIEFDER D
+v1i, + v, —vi, —v,
DA, HEEOFHENEOND, ZOEEITHEY, & v, Ix6 L TE b THEMERTE
TEATT Do i & v, jOZH GEE)) OB IR 721X

V3 = v+ /1 — v2/c?v,j

EWVIORERAE LT 5T DI L, ZHEITHIDIER Dv,j L v, ilE

Vi =)+ /1 —v3/c?v4i

EWVWIHIRERE LT, T72bb, Bio7eT MANRELNLIDOTHS (X1.26),

ZD X REE, WERY MVORES BRI S Tl B BN T S04 9 2 BT,
B b BRI BARH R E (FTHR B OFERRRIO SRR GErTH#ED) ~DOBAITARY
ThoirZ &, bbb, X7 MHFEXOMTE X, ZOMD T EIBIMNRAYE, B
&, D ﬁ%%z%&#% EEBEMT 5, F202, W0 ik (AL O

H, BINE, )%ﬁﬂuﬁﬁfé_kif%ﬁwoﬁmfézf@%MJLﬁﬁhﬁ
@%ﬁ<ﬁ5t%5 Tebbh, 57 MOMAGDEIZL>THERKSh TS [
2l 0L, FOMAE DRI U TEMFR Y M VOMAE HHIC & - THERR S
NCng IBafE] ofEELL 2TNERB7R0, LEn-T, fZEPH LB

vy

X 1.26. BB RHEEES I35 1T A3 O T I AT



49 1w FeAH B 0O E S

M
NS

OO

W
TSI
X 1.27. BEAEH] & REEDO A J&

WA ZMEETDH 28122 D, 208, TREMEEERORMI oL Hr &)
EWVHAEE TR, RO EMATREOLETI X, ZOEMLER T 217057
DITIE, ZEONLBREHH PR ZEA LT bl esd (ZoZ Li3HRE
IZIEEDIL T2,

FERT R IR E A R R OFGERIF JE 2 DWW T, — RO AEBNC L > THRETL TH L 9,
AEIREDTEZ LT KR H 0, Z OO BE AN, KRR 2 mnd s & L L5,
20D/ NER (B Bim) 2MBIZID - C, X8l DA B2 DR 0 446 5 (K1.27),
AIIFERERIVE EICOWCilim T D DA RET 572012, RO LD IFEEH#HDH Z LT L K
V. Thbb, REPAKEEREO L EoH (IFER])) ZERE, SZIZBWTHRBEOILZ
HHZEBEERIIAFAE LN E WD Z &2 5, KRB L X OEEOBEIE, 2250/ 8k
D) AT 5 ATHEMED & DA RIE B O/ 7272 K » TR T 5 2 L 2 FF S
PUMEET D, 2721, ZOREZMOBIEIE, RO (b LEFLT) FELRL
Tpofo b TR (8RR POEENT) [FHET 2021752 EOTERWMES T 5,
KIEDRIZET 22 20/NROEEE, MXHENRFR—-THDLET D, T5HE, ZOFRNT2
OO/NERIZRIFRFICIEICEE L C RIS D 5720, RFFIIAKEESREEDRT 5, S TR
(2, REEDZAUTK U CHEE VCEE) L TV D ROWNENCIIT 5, 2 & Fl—O@EE)HZ-ON
THRILE Y, VOBREV s ck L, viZoWTIv K vy (22T, vldBOWENICEBIT
HEMW) LT 5, THE, KFFEEMHIWEE 707 (FHZ2ERT L) ZENTEXS, #
KRR AR AN XX, kA Esns,

V—-v V+v

1T TC vV /c?’ 2715 vV /c?

v+ v, 1—v?/c?

21— v2VZ/ct

THLHROERL, FITREOEE LY bV, L7eni>T, RIFOEB A & # DT

TS LTV D NRO SRR O D 5., 2 OFER, s sebn, RENZENER

LI 5, B2 I TE1OBME OFT — & L ORI THEEZAE U D Z L1275, BUIE D RED
FHRERD D I TS E LD, SUiIMaBsiEL Z 50725 5 92

0 — L Y BT B DIEMESR D DRI OB R~ DO BRREIBATE b 5 Z E N TE DD

7EAIM? Fiz, FExERIEEARANIBISEOEEZLIZHIE L TWADIEA SN2 b

<V




00 513 ERERARRMERL O

LA, /) —Thb, BN, FHXFRAEHEGEANIZED L 2 REWRNAD HITWD
e BWHE D, ZOERNE, EWEAMIIEHI D REWVEEZ L7269 2 LFTE RN
LS Z A L 2GR DR, WO LS REAITE, L) TIUTHEZ AT 2
ZEMTEDLDEAH>M? Fl2E, Foxr OHERIMEEICR L CGERI L TEBY (FEE LT,
HEE) LTV D HIOBMRIIHET ), HIBRD D FEMAS S HEE TRONES (F32& LT,
) L TWDHE20ZMGRN TRl Shiz), RICZEDOFHMmNoROur v b (H30%
R) BRONIO, %, ZHOFERIGER &0 ) SEOT T, XSIZOT L2EK
SNRTUTR B2V, o 72ETHUL, BT, HEGKAITIIENZHEIORE, £
EH2OMIE L H72F 0N D EITIERIR E 725 (2 AUTTTHIRIC & > TRET
b2), ERROTRTORNE, FXCIOBERTHASNELOTHS,

AFENX, EENFAMEEDGAED e — L Y BRI OWTRSILE 9, T742b b,

1 1 Vt
rp=r+ ﬁ(——l Ty - 1) (rv)v + ——1 7
. t+ (rv)/c?
1=V

MR L B RRAL (1.6) ZROE

v, vy, mi—v, /1 —v?/c?j (1.7)

(CERENT 5 LBt GoNns Z &k, BHITHEIOOND, T e R CEEOHAE
DT — LV EHEATE DY hlr = xi + yjllEHT 5 L, REELNRD,
X + vt

= —— i+ yj
! 1—v2/c?

. t + xv; /c?
Bz, A/ HND,

X+ vt yw/l—vlz/cz+v2t+xv1v2/c2_
),
v _171/C2 \/1_171/5'2\/1 vj/c?

_t+av/c?+ yvoJ1 —vZ/c2/c?
T
BLUGORETHEVICHLRELS RV TELOT, HMOIERETITFES TR,
L, 7974y 7 bVeFffTHE, WOWEEHRT LI LNTED,
1) Bz 72 RITBW T, B OB R % bR AR O ZE/] RIS B W THIIREZNIIIER B L
SNTW5,
2) WfElfEIRRIdts # dtiZZ L LT D, T720h, BaITRYOEIERTIERL, Hi
IREERIZAVIAALTEDIT TH D, LR -T, Dl ELEREICBWTE, —L v
VB DTSRRI A RO EBRIZ S ST RN E WS Z &I b,

1'2 =




o1 %513 ERERARRMERL )Y

3) MR INEBIL L TWATET T, HAEsi L T\Wb, DI &iE, HnEEio
A, ThbbsE

x3[x (1), y(1), t] — x5[x(0),y(0),t] x(1) — x(0)

ZHEANC AT, RSICHRTHZENTE S, ZNODOMHEL, & (X FY v 2)
DY —27 U RPEIC K o THEEIC G CE 2 KO BT 2 2 L T& %, L
UWBriciy, IRPUIE DD THMITH D, T OMWEIL, v— L Y25 & kxR
WA RN OIEFBME (B, £ L CINOMAEMOR—EEFEH L b, FEE,
Fox 13 DIEMERD BRIOEM R~ EBRIREAT LI Th > T, Hsgi-roIEE
PEEZBERT 5D TH L0, FREREXHEERGRIL, FA B &3 B S oA rTaEEEE & Gl
LTCW2, bLIOFHEBENHEEOLDTHDETDHE, 202 SIXEEREEDOIER
B (BERD, BRIXYZOR~OBITHEUK T HD1E00) %, -0 E

LT, AR OIS AR Z DO b DD RMMZ ERT 5 Z L1125,

FERFEREERE SRR RO T e — L o Y BBROADNLEX HIN T DIZH 00 b 5T,
W 7o, BRZEICEDPN TV AIRIZIZNO200RDOA—EEN I fFERE 72D
TO, FOEHEZZH L TAHE D, RKERKO—RITAHAIEH 2L > T2BRD, Z D
iz BVHZ Y ERETHRI SN TS DL, 1RTOBEDH (1) ThHZ &I
EEWEEEZW), r—L YK
x+Vt t+ Vx/c?

a = arctan(

y3lx (D), y(1), t] — y3[x(0), y(0), t]) _ arctan <Y(1) — }I(O)>

S v T fiovie
NHEHFE LT, v =dx/dtH L0, = dx, /dt, ZEEICANT, Hydx, Zdt, TE D
ERAESD,
v+V
T T
ZIMBIRD I ERGIND,

1) BHEIIRKOFININT, BOORKIZH D, Mitxigiiz 2 Wik E TOREE x %31
ET 5,

2) BHIXBORNIZHB W THRHUIISRTH D LA L, ZORICEIT DWIEOBE %
v=dx/dtE EFKT D,

3) WixASD (V) FEEez AW TRKICHT 2 RK OHE-VERIEL, 220504
KPR A AN U CHAICK KT Ch D & A7t T OBLIRIRIL 2 LISMZIX T & HE
HZEMTERY, T72bb, HEOSHEY ITFHRETH S,

ZHLT, Bexld, URNTEEDNRNZZ L OH RO [49] ([CRIET S, 70D
B, AR A A AT, BE B & 03B 5 L Qe EXHEBI OB E 2 EF L T D,
ZOMBITHEOHRETIFRL, (EFHE S TODREAEEERR ORI 2 AV =541
BIF5) AT EohFicd &y, ERETE, MR AR RO I E OfE
IR, HEREIITRATHZENTRETH LD, LNLEFOAROAE L, FHxiiv,
ZPRET HT2DIZ2FE ORARICTHMITATT 2 2 LIXTE RV, LROEMRITIH > T4



02 51 ERERARRMERL OB

BOEBOGROGEITIE, AR PN E SN, FEIIN— L TEDNS, L)
L, HMENRY MURIEHRARY MLV THDLEAITIE, HES3) 13520 ThDH Z EBHA L7
VD, FERERAHE AR & 0 — L Y BHO RO T JE E AR —RICTE R T D,
BEIZHGET L7l [(17) 28] IZBWTE, BiE3oT7 7e—F2 L5 N TESH, 3
O®ﬁ§%@®@$®5%,D~VV7%@F‘Té%@®ﬁﬂ%?“®ii%??é%
DERLTHAL I, TDHE, (1L.7) ORDVIZ, ROME—DNEFZEHT 2 Z LA ATEE
HDEDNRDIHPD LD,

v, v§, — v, /1 — v2/c?i — v,j (1.8)

L2L, ’5?%1 , B OFMEREADMERIR L L THe-> TN D, 5212, Z O 72k E OFL A
AR, ZOIRFTILEHESHAI 2R S0, 2F 0, FEiX, #Ev, I X0, 0dE
BRRAI~ORANIEF R AR DS 72O TH D (ZIULZ OERIOAREIZEA L), 20
FOIT, FHEITED LTHRE IR, R R O BN R L T D D—

DlE, FP—~vRAFETHD, EER (EfEDZ LTV D R EEHEETZ LT\ 5%)
DIEFIZER LT, ZOfRRE LT, 2958, Wikobls (FELE, ZiuddEEMsER TH
%) WELDHOTHD, ZOLHIT, EHENRERETHRRONTWD e ZEi) 1+
1 (t+x) FlzBIFsra— V//fﬂﬁz’) 5 I1ZEf) 1+ 2F 231+ 3%icBiFsr—L Y
EH~DBATIZ, %@%w%%ahfwé

RSP EE R I BV T, %ﬁgzﬁoﬁ%m’%ﬁ@§ﬁ®ﬁgﬂﬁ%%%ﬁ il

ZAE, FHRPHEIIAETH D Z L2005, R T, IAROEMRIZIH - THE
&é@&fﬂﬁ#éﬁ%i,ﬁ%ﬁ_kofﬁﬁtfﬁgmﬁﬁj%%mﬁéo%%Wﬁ
PEFRZACIE, SN IIRIOEEIRIZE > TEFTH D2 L 20 5, Bkt
%@ai‘%bnfwéi5im%w&5$%M%TTIiM\

FEERAEHAEE R D IE, By > clIfFTE LIS E W ) famidik L CE X HEZeuy,
ikd1@%%@@?@%@&_@ﬁéfiiékwﬁﬁii(Wﬁ%ﬁuﬁfé%%#
IRIBIDAFAENZ DA T) NBRIRMRIZT E R, LL, ZOOMEZ TN
Th, B35 (H®R) AT ToRREEZRNTWD, BlZ1E, Fx NEFEORENS
B a2 DI, R Z A CIEONEIC kwf%ﬂ DIFHRBPLIT TEEN
TWD ] &, RYBITHEETHZENTEDEAH902 OFY, BxIZFDZ L A2HEE2cT
HDHZENTEDLDEAIIN? HDHWL, TIUXEFRTITZRVO? Lo 7T, Rk
FESRHEFRERIC I W TARE T 5 2 E N AHER DI, B2 TRIEIRD D25 A E TOZE/M D
FTRCO R EBIRNNARTET 2, BREAIMEE % R > - A iz %éh%@ﬁf%é

HEORBEFN A2 DA TS ZMEHERMT H 2 & 2 AlREICT 5, FERTRAHE
(&R Bl TR I2OWTIo7E1F a2 A LTI 9, [HFMASHLD 720 DIE 51306
FHaCiEZe <, BTBoFRcmid CER I NRITIURR BN s v, B o REE
ICHEBELL Y, Thwz, Eﬁ%@%@FA’ﬁwf%%ﬁm&ﬁfAﬁ®F%m+%
Vsignar E 7R D DIZIND, (5 BB HFES ~E Z L1370y, 2BEOFATHD I 753 00>
%@Wm%wmfﬂvi%,X%®ﬁﬂﬁﬁ_ﬁ#of(Oi@ﬁﬂ@EL%mngZE



03 1 ERERARRMERL o)

X 1.28. {8 5 DA HA

WZEE TS & LE D, 2O TEBEZORZMEIT/R ) Z LIXFEEN? 8 HAAT
b5\ FIRIEE R AT D15 HIRS, OFE L TR IR A siE T D 07
ND, FIORATHE (BB Z16M L7 13X IED F Tz mh > T L-ood 5 ik
2BV &, —JF, FE20OFRATHEIIX B O A DT> TafE Lo Dk &[54
THZ LT D, WHFORITHEOEENEE X, TN EIUTE b ITWE I i KIS FEE
0B (K1.28), Lzdi-> T, BECBTZ2HEEORIE, (BHRL0 T T
G SN A DT <, 2050una PE CEOHEIT2cDE) &L EILD,

EHIZ, HEDOKRE SITHT HWEIHERKI NI L - TGREND Z 1T H 0 G0 E
WHZE (HOXTITADEDMRENICAD EWVWHIEE) LHLNTHD, FiktaxE
HEROT R TOARIINEEDORH (T A v aZ A4 L OEE 2HNTELNLEZHD
THDHZEEBRNETRERD D, WIRR—KUE L 0 GEB) LIADT- L5 &, ik
2B O TEHENE TR L TIRISBENO Z L1 TE 220, FERC, H242F
L7Z[FHHEZBAT D Z ENFAHETH D (75 E00X 0 ARUCZ ORENBN D Z L1127
), LL, ZOZ ENGBERIIGE LSRRV E W I fEEmIEk L CEX H S,
BEEHIC BT DAL (FEIEOELL) OBFRHEEY, & O2MIROZORE % & < iE#)
DOBE LTV D5 CHIERRTH 5,

1.7, RSEREXEER O EE 69 S At

—AVIR T A RIBERD K O BIFRL E Ao T BB & W o 7o, R OBERHE [group
properties] 1%, MEFDOVINRHFECAREL L FE ST ERRTH D, T70bb, Zihlb
OFEFRFELL, BMBIZ2B R G 72 LIS RS Z L T&E 5, BIzIE, BEZERIZBTS
~ 7 A0z )VERRA (&5 WITEEFICEB T 2 A T rEh 52X OREREE
T D w— L YA, FRERERHERRRR I B ST DO BEARNZE D ATECAR
PEFEL & (32 ERR Th B,

FEXHAEBE R ——CAUTEBRITIE, [RNT O], 772000, FHRo M BRI AEH
DOVEANZ (ZOVERZ 25 L R OB I —M b L7z B 0) iz & =i (EBIS O
s, Feax NZEDOEBRIZBWTRLS LOOERRDOTH S, [FERIZ, %E DA FHWTHE
HENDBEIIED L IITRZ DMNE VWS EEZRET HZ N TE D, AFOZ & ThH
L0, FHEOF BEAEH OGEEE OGRS, ZOMAEMAZHWTBRIENABI5 0 A
RAITEEZ D, LLIDZ EIE, W7 5 aFEEEUT b il S22 W R okt —HIED




04 1 E ERERARRMERL OB

0 ‘A A
O'J
X 1.29. FERFTHED/NT Ky 7 X

Y
Y

A B & L7253 JOWEH] (a2t s B S) ~ORISHT o2 diz, #Hi—
W7esMFZ1T72 9 2 L 25T 5 O TIE AR,

Za— FZERIE, KORTO/NEIDRIZE D RITEDORKE VR EFREOWE 2RO &
MTED LNV EERWEEZF>TW\5, BlzE, <7 MUIZERZE T T, BHREF
HIZHEANT D ENTE D, FRMEEERICBW L, MR RII MLV OMNE % FF
72720y (UIER7 RV OME L), 370, ﬁﬁ#@ﬁ%ﬁﬁf@gm@@n@bé’ﬁ@@[ﬁ%
17 (NEEXZ MDD X I 7 b D] - X7 bL) 13720,

WD A & LT, BERFWE O/RF Ky 7 ZZOWTIRA D, FEERFERHERE RO
RTOARITRFHITH D, TRbLEBOBEREICEFEL 2N E W) FIZERLE Y, %
S'HFZRSITx L CHEv CHES L CTWD & 975, Hul0 & Hb0' 23 —E L7 B##E, H00 TN
ﬁﬁ%ﬁbéIﬁﬁuDW;-ﬁﬁTi%YTiﬁAk.ﬁSTfiﬁA IZFnENRET S (1X1.29),
A = ANCHFEET D RSOZEEEICH LT, MENRvTH D Z L a2 YL ARICEM L &
V. THE, WEHN—BED D BITEANIBE LIz L WO ERNELN (D, 4%
A VLRSITWD DTN G), T, Rl—ORENZ, WX & ZITHFEL TWeDEA 5 2
JHA] = A TTHEIDNE D 720032 & L—BRO%Ic, Tox BNHAINH DZEEE 221 L
7o Li=b 2 FEEAEHE L, WEIEFORAl _)j%é@té IM? LZATHL, B
DHSRENZ R LE2ENTLESTRE LD ? ZOEAITIRKEEZRL DI, &
0H EEN T H2MBENHDDIEA I D? mA OB TSRS L FIC %Liﬁbth
DI TIEZNE WS Z &%, ML, 28 s, SANITRS &FIC—iEIsEE)
L CWRIOBIE N WD AREEN S D005 Th D, BHIET-HD O H1INTFELRE R T,
HILNTRRNEWVWIFERNESNDDTEAH I 03?2 BEROFBIENSHEIEL T,

WO A > AT A D Z LR TE S, R Of) IFEZEFICBWCOEHE T
BEIT 5075902 b LATARE LT HE, BAIIA MaRRAa—7 %6 TR L)
Al 2 D7V T H Z EMTERY, 77205, RIOMPNOFER, £ N2A0K
S, F M AFRLORMBOE ST BRI bR 0 UER bR s Th s (ZIUEE
Bre FIET ), Bz Vv R (1G5) BLOMEOHEEZ#HIER (ERER) 2BV T
ITARTH D L AT &TUE, WROBFGZRARIZENTIT VA G kRS R T
e b2 (ERTIE, SAABHBHFEELRNEZAT, EOLIICLT/ULAR



05 1 ERERAERMERL o)

FRRZ T 5 D02 2?), ZAUIARE E, O, 2L TOVLAMOZEMIIWEI72 b Dled
NEWVHIRETH D,

WIZ, EENT DB RRA~OBITIICEIT DR BT EoESIO J51h, & 2\ EEE)
EEDRANT EOZET I (B ZETEEBONHE D) I2onTa X L&D, Kk
FERHEBRERIZIBWN T, 2 OFPR 72 M BRE) HS2 XE 1 2R D & 5 4~ 7 [h)iis
Bl ipsd, 22T, WIHEKTD DRI 2RO SIS 95, FEEkFascH
2BV, RI—RENCB T 23 m Y, (F SITRREITOZILOMRRE L LT) AVWIZEE)
LTWAERICESTHRRD ZEEEWHZE S, LavL, FsdEEoER) O BRI RAHE
RO W2 H AT HE FN TRV, R & ZFE OO ZEM P 24T LT
LI, FORERIZE W TIRAEEE IR & RBRRNI W2 DB b R0, Fdk
EE - OMBEERIIE B 2%E LI SICF O AICEL D, ZEEEN TN ETT
5 L HEE vTIER) L TV, ZERRICZEM T OYFEHEICEST-00, Fhib,
FIVETZEMP YIS Sk E ST WT, ZEO—BRNCFE U vaEg5S L
TOPOMIZIE, W diENL RV Ot & OMABERORFIZNTHhoLE B FR—T
HD)e ZOLIT, EHEDOZAELVIBEEAMRIZE - T, D2 D YFEOGITIC
B LT Z EORNEMWERFD, £, ZEHTOYFOGINIIT 52 5HEE OMENME
FEEOEREAREE LI (B ERDLDIMEFOEBEHOATHL—Ry T
—HRICE D) ZEEHLNTHD, b UETZEOFEFEA RPN HERE OBME KT L
TWDLDRELETDHE, HERDIBDIOORIZEEND N 7T —2hROAXITEME AR
AT DHZ LI, MOBWRRHDD0? L=, WIEENBEEIC Fnisiid 5 = b
(ZHUTEBREOFIEENMT ) HELTH AR, 2k, BlIShDEEZE
F &Rl 3 272D ORI (AR aiziBT 5) B on) ik Ths, =
DZ L, BRULAOARES ([PE) L7 P—%2RHAdHIERS ICHFT S 2
EMTED (K1.30), HWEUREEO RTDORE, H7R72I3ESHE S EOREL RO D, ME
DOHMRBREY MDD L, BTN E B (ME5 ] OZEH) By LicEbH T
D% RD, HRT=NEVHTE L LABFEOHD RT7A4 72 B LIZHGRVY), [

X 1.30. % S5 IEEYO HE D24l



06 51 E ERERARRMERL o)

mm o m o

&

2T = T < <~ 4~ N =~ 4
e R
T IO
LI € B ) N €D N P (VI D)
[25]

? bl

[ S S )

=)
@:ﬂi PR VR il

48]

= I = D = NN > NN~ S = N = IO = S = I
i -
< - < < - - < = <= N =

i)
i

X 1.31. BEFDONL—TDO/RT Ky 7 A

BrofeskIim (M55 OZAG ) 1EE NI > 72320 & 70, BIEOREL
—H L2225 LivZevy, Lave, ﬁ@mIﬁmﬁiﬂﬁ ZEELE) (MEE) =G
DEE), FLEFBRELRDSTZ0OWNTNANTH Y, £ OEIHETHFRmO YLt sicBlT

2 BT OEEBIIIEAE L2 (X130 H),

AFENX, FEERFERHERRRG O B 2 LSRR RS RIC OV TS L K O, BIXE, FREk
FERHERERIZ IV TS, ERSRIZOWTHETT 5 2 &, —fFlazdiF s, (Hnny7e2Z/E
OB [FH T 26, %%ﬁw:owfﬁﬁfé’ki#ﬁimﬁké(ﬂ@ﬁ@
T—n), FEEE, %%i%@%(ﬁ@)fbﬁ%@%@wo_® , BRI
MEZR 72T, FIELIEbD LD, BEFOESFEL—T, ﬁ ITBEEL—T 12D
WTHHLTALK Y, TNENOBTBLIUOA AL OBMOKRE SIFRETHY, KD
BEOLARETHD, TIEIDOEE, EMEEIL WoltWEITHITEDLDLZ LN TED
DIEAH I MNP BAOEEZ (A A7 v KR OFEENOGHEDTHAL S (¥1.31), FF
PRARHER RISV TE, TR V—7 ) I -HERED L udZe o7y (B ERXEIC
BT HEFOEIITERT 2 E S OIHE) . sSFEORHIEORR, TEFr—7) 1% 44
YN—T ] ONEIZAVAERTIURR BN E IR XD, 20L&, FaiTERrs
IZBWNT, A RIEFEZE > 728 U342 A 708 2155 2 L2513 TH
Do FNIENT T, BEFOHENKES WA, B A4 38NES R TR
ROMZEND Z LN TELITT TH D, BHIEZREYISZD L 5 7288 (K DOEE)
st UCHRE 2 BBE) 2SVIZTIUTECHEDL DD, EolBEfERAETHD, I HIT
EMEFFOET (L TAAY) BEROFIZEEED, FHERDMA~TROD ﬂn&w@
1L, WD NZED D02 RIZIESFEO1>OBIZE LT, BRSO T
AIRE 7R R A MG O AR EME AR TE /2L LTH  (TIRINMEIL & B & OugEsizE)»
STHELLION?), EFEOZOMOIDIZEEL TE, FEITTXTOEOEEE->TND



01 513 ERERARRMERL OB

EE AR O IR - EHRIT, BERICITZEBZShTh Y, ERE L REETH 5,
RERD, TRTOFRITFZOMOLDORRICIE SN, oirahsd EERRSD 1)
NHTH D, )= = — b R & AR e — L Y FERE O O B IR O —F% 11,
BB OO HEN) 22800 JEME 2 BIR L2V (B E P oI E ST 20, WER
BRE WO RUZH D), BIZIE, ZBRITFIIEIT O BIIE,  (FRERFEcHER R & A~
D) FTRTOARITENT, SEEDOMDIZZZLFICEBIT D5 E AR L, HER Eo
IEZE RN RBIT DI EHOEERNCOWTHETT 2 Z ERFRETH L0 LIV, LAL,
ZD X5 7 TReRfE R E e ) 254 (RFRCRE3 22540 R o0 JEMEE, FEBRIC X
ST ENDZA S, ZoZ Lk, B - BT a o—03 ko, W
Lo TOfEBMEZ R L TV D,

RE DIV BE T 2RI T A 7 7 ORI G ThH D, DA IIAE R
DT LEEN TV GHRITEEDO T ANKFE LR MHTHD, 420k
BEFNZE > THE D, F2OMENPELOYRITH L Ty, CEBIL TWD &5, T
% &, ZORIIE1OMIRITRT U THATNCEND Z 1275, 2RISR TH D
ESZDEAID (IFBIN) L) BEOEME BOWHZ 9, FEIIE L 1L, Rt
7o DR EFRAAER L TV WBHIEE OFFERCHEE IR LW Th D) 2 IRIZ, 5
3OMENRE20IRIZI L HUEBE DO AN E OB Ev,, THEE L TWDH 5, 5&
[FRRIZ, & ORFREITE2OMIRORERIZRT L CHRIRIIZEN D Z &2 D, 72 b F B
K2 BAOYEZE LV, BLOYKR WA THFIDIREBIZIW TS, FHAOMIEDFEIDY)
RIS L TR D EETER L TV AN HOWTIE, bosataenzsicl iy, =2
THELROIL, —KERGEICE, TOREITEr TIIRnEnW) 22T Tho, T/
DH, FBIOWMKDKRIZRTT 5 HAOWIRDKHH O BRI 22 GG | NG BT,
L7235 Tdty > dty, > dt; > dt, TH D, LoL, FAOWIKEE1OWIKITEWIZEIEL
TWDHDEMND, dai=daTIERWON ! FHITLDRWHLE NS T A 2 A D5k
DM & BB 5695 2B 75 BI1E, 2D X ) R REHNGELN D, BEMEN
TENLIEZEY, RIS RNE, & D WVITHEHCEE EoMaa b (a5
[MH7)) 2D, SOILTVWD HERRINE 28, WolcWEZIZhbEnHon?
52, EENTHR05E, 5 Lizbid), 2B BEOIHE—— i 5 EEh 21 F—
— RIS NR2T R B0 E SN TS, 2O L) RIEEFHET 720, dhvih
DOIEBT LB 3T 5 DOEBRZEFBEDOEEZ, Wo7o 0 E ) TIUTRET S Z
EMTEDLDON? ZE2ROEE ZIRIET DD DIEEORFIN G2 5N TNDED0N? Th
IERF IR TH DIENRN L ZhUuTE o b, RBEERE O TRE REE L ES
51259 FiEWR <, HEER OIS TON I EEIZ/e 5 !

WIZ, WS DOPO—ET A N EITRE D, FEEREXHEEGR ORI =2 RIT A & —
SNV DAREN AT, — c2dt? = inv. ) HEXHEIN TS, L LExIE, ZoTEZEZEM
DRI ONTEINTEZRTH D Z L 25> TWD, BE S TIOEEEIL —ETiER<,
B ERDZENRDHY, ULt B R REE P IZB W THEREOEEEO MR
TE by G, W, KK, BELICOWTRWHZ D), B2kl 5815
OMHENRNOEE BT 2BROME (B 2 ITRIE I T DA F00RE & v o 7
PR, EEURTIC I DM, BRI & W o o) IS BRI LR DD E




98 1 ERERARRMERL O E)Y

FONFRE, 1OBFELRY, T7bb, 26 OMWEITEZZZEMOMEIC K-> Tidik
ESNR, ZOXH72aEs B 7 a—1b) 213 5HRlEzHE O LD E LT

FIRLTWDLDIL, FrEEEER DA TH 5,

L CTE AT, R EER <lE, EAVBIERONESCTHJE LT A ety 72t o MHE
D, TEHIZAMEL LTEDLINTHVDIZTE R, Zhpz, FITER LY & HEMRE
BThHHEND 74w 7 [37] OFRIZELEZ R, HEFOERFIZERFEG L, i
Lo THXIC TRZTLD] 505 L0EMIZL WL CiTebian, bt
KOASTeay TORDT 4 —AT =2 lR->TWD LR LT R e 62 b
(ZDHERRIENTH D Z &1, WEOEF IR E AT = OFTXTO [FEHA]
DEAE 2 EHAES 2 FIEE 20X, ZERP CRArPIICRICHERE T2 2 &N TE 5),
HILAOERE (B 2 WO EERRR S 6T 2 T 008 10 D ERREOREIRIC L - THRE
SNDKH) ITHEELRRT AR > T\D, T7hbb, ZORMILH 5 WL CRI—TH

D, FERRREOBEERCZEF OMEICET AW DR EOHERR BT ) BN WD & &
Fox (TFANTH S TWND, EWIEIITh 5, EEE, FEMAEREHRIISHEED1ISE L
THEHEZFA LTV D, i HAEE 23R S CRFH 02002 BN H 5 = L 28
WHIZ S GRREEORZEMEE WS TR OFEIEZRO X2 1ERL L L5, SELTE
DEI1ImIIARETH-TLIA— MUTZELL, ﬁﬁgﬁ%ﬁ@ﬁ#ﬁﬁ@ﬁélsec IRETHH-T
TRICZE LV, E2ABALIL, xRS REEO RENEICEE T 2 KRER) 72558
EOAIDTHIZEREIIREIAENTNDEDTH D), SHRILHEDEA ——FNITEFRTH
L6, EOWEITERORNR L1372 5720 [19], F OFER, FekFExHEBER I BV TIE
%@%ﬁ’%@#é#«f@%%i %%:E?é%@@ﬂ%f%é:k%&@fbio
7o FERFRRHMEEEERIZ 31T BT _RCOFEITES (P18 O-DIc0BEINTND T2,
Z OH m@m_oboi#Ab@<&ofmé(AI$ ﬁé%@%ﬁwfﬂﬁj
0N, ZTNLSNOH @D TFEEZEH ] (IZBIT 2B L THM ORI S e <@EH I T
WHZEIZONWTE, HOTEOTERTHETHRWY),

Ty A v~ DA [35] TITEFEEIZHOWT, BB RITHT D EOUEEIZ SV
T, RAZS>ED 2O/ THEONTHDD, LirL, H55 (4R I2bhb 5T,
MMRITBREORBIHIFHEZ FFo TV D Z ST S L iny, Bz, ARz < Bin
T ZANLRITEIEDORE SITRZ DD, TN EERISH/N L2 L2 ERL
20 (BB DEEHTE SICEBIFHEICE DT TRIEEND Z LIZ72oTWND), HDHW
D EOMIEICE T 2mIEH TH L0 X250, Ll (1), Bisktisrpr

ZERWTHRHDER & 720, FAEREENAR & 72500700, ZEMACBf /-5
%%zowT®Wﬂ%®%A§%ﬁK%ﬁkﬁé(ﬁ%%%@&wﬁéﬁ%mwﬁﬁé,

BHDHWIBRIZIKTTT D, Hx), HHwiHrEEY HEWE] OB TERT S 2 &1k
ﬁ%&&éo&@ﬁ%,%ﬁirwiﬁﬂofﬁﬁbk:&®&wﬁij%%Twéﬂ%
72, BlZIX, 45FEaL, T Z OV REEURITN L L L UOBETICSH Y, <L Ln
UOMWEZFE > T e, (THEMITEENE, BIOZL I N Lt ThoTz,
i HEENE, EBLENTZEEZHIINS L LA ENTH o7, T72bh, TDEFT
BUHIE DN ET2FE LD IR EIRIC L > TEHENT O TH DN, TOREWA
RNV ONIIFIE L2 72D, HDOWIIREIZIFIE L TORWMNE LILRWE WD Z &,



909 1 E ERERAERMERL o)

—RIZFRD BN TN D, ZLTIE, & OFMRTEEERT SO0 ? R EITZERM O R
H7eketE & ORfR (B—OBBERER) 12 EDNWTOREFRTHIENTEDH LN
2z &L, HATH S,

— %2, BB RG22 T2 - T D 2 &1, TRIYEZ AV - mifg D He
5 ERRINTWA, BEO X9, B, Kk MLz, S—=F x4k L72D,
(S C) B LIV T2 N TED, UL, FEERFERHERRG 2 BR < Wnie 2 iEE
ZLHEICRB VTS, FOX D REBRICEH & SWTHEER B IROME N EL Lz WV ) fE
Fa T Loz LT Tuwin, W, BEDEREMHT 5720 ORIEFIEDOEKR
DT T D, £9F 9K TR S 30T D R R & — AR B o [
72 RIX, T4 v a T ERNY,

WOEER T A M, BEEFESHMERR &V 9 BEEROLFRIC b a £ TV Do
ST LD THD, ROIMSIEE NI TV LA DT AT T E1TfZ, Frr GG
TR E RO TH VIV ADTIRD T e oiu 5, Rk MR ClII s M S A 5
DRI E TH - T, WHNEKREZ LT, EE, ZoOHGHTIIW< 25 (FHIE L
T20) OMMEZEATIZRZBDBES L, ZNLSNOBIEOFHRITRIN S D, FEEkFEXT
MHEGIZB WL, 2O XD BRIREIT2 ) ZENFARETHDL LWV IHIDEND, LTS,
B ST SRR ONERIZ BT 2RI 2T EH O [25% (B2E) | 2RIk 5 45%30
EEHEE K T LW WS AEZ, fHICRET A ENTELDITTHD, LrL,
ZD XD BT b Db B8, MIRIZEIT S TELSN) A& (), v % x) 1 3ng
AUZ L THENTZ e, EBRIZIE, WRiOREEZZ(LEE LD LT R RITKT 20K
[DISERORE, JRETEYRE, T 722 B2EM O MR 1T 2kl LG ORRBIZ L -
TIREEIND, 72720, WIRIZAE UL M ORI BT822 L, 5T ORI
AR LT %ICHIN D, LTei> T, HH RO, RFTIZREGHT (Ho5WER
FATHIREE) & OBRICEB W TIRE SN2 T UL b2y, E2AT, Ziud==2—Fro
Mo Z2 M DI BUIIN 2 B 7V, SBES - TmB L OB Sni-h v v MERshHs (GF
B LTWD, F7ITERE L TWARIAHLR) 25 Z O/ ZERTPICHET DD ENEN D
ML, ERHIOMETH D, OB, iR (7 VER) 2BV, fl
ZIFEEROFEE EOBHIZHE> TAREL L CRRIESISF D DIZXT L, Fix OME—DELSEN
FHOLGAIZIE, FRICK > TR SRR 5700, il = o — R Es
DR OS2, 2o B AETH D, FRIE A TRTUIR BT, RN
THEM SN DAEE DTSN BN TR B, TE 5 I 2 HEE DJE
HIHREIRIC X > CREBME SN D EERIE, £SICZ0 Xk g ZFF>CT0D, b LR
T2 DEFEIAMI 5 DOIBFEEIFE L TWDHDIEE L6, IV D & 25, Hieiz
DNRATZIIENRE Y CTHHT-Z EEZER L TOWDIZTERY, (T BT, Frkfaxt
PEFIGE IR, L7 B Tide vy, Z ORI R OEENREvs L OVERE, ] 213
c?t? — r? = constant & D FHBERR & BT ST B,) IO —ERR I TIC & 5 T
Kefil D71 0 o R BAERE R OB E TH 5, BB HOWTOILHAD LR & #55R 0 b a]
REMVEZMRIRT 2720, REE GHEHALD (37X TORIZOWTHE—TRITFIUTR 5220,
BRI D kR T1E, BB OTTR DR KRB OHFME A2 BBRICREST S & & big, o
BRSO T-012, SHREHEICH E O RIOEREZEANTHZ L2 AREL 95,




60 4513 ERERARRHEELE o)

FARFRRA T2 DU, FRPERRR & BE#E 9 5 7= O OFENZIB W T, IRO2ODERN btz
1ToTW5, U, #51E, KEEEFHIFRIC DO TH DL LW H LB EAIHN L & 5 LlE
IZRA TN D, FRERFERHERRRROME D GEL D I D0, BREFAOREIN T —1 v/
%ﬁﬁifkihtk%,ﬁ#ﬂ@k<@ﬂ%@é_&ﬂﬂﬁbhﬂm%%%@%Mﬁ
FERR 72 ) VAL OB CIE2 <, FHEE, 1HOMIZRSKIEFEORE I ThoTz, XY
B G BERHIAAAE L2y, e Z LIS, Rl IO CERRNT TAREMIC & b TH7
«ﬁﬁtﬁ@ﬁﬁ#é&&&wo%zﬁﬁ_@ﬂhf%tﬁﬂ%i ANOBIFIE Lo T2,
BBV T DI, R ORISR T 2 BRI A T = X L Z T2 12 HITIRE LTz,
RistORE L E72, mUVRBETHN, RVBEThHh, RHOEITAERIZ LT s
BIRHEF> Ty | 88212, MR- DT, FEBROBEICKT 2R ORI L5 5
DRZPUIFI CFHTHLEVIBERZAIHLE Y &, BEIHKATWD, filziE, 7va
U FIEOE AR, R ORIEUEN Tz, Lz, 2O, XA L~ U236 L,
ZIUTRSTT LI RRAKREDE ZASSRATITE, RENEENTZOIFTFY A K
DFEE L VATERTO Z LDy, Fx Lo TeiFREARZ e B TED W, FEEE, 5 W
HEOEES) 2 TR 2 HAL QW DEHEEIE, £7, TOMED=00HFRAN L
PR FENAEL TWD, b2, TOMEHEZ VU, ORI S £72, &
BROFITYH, P TH, BTHITH ZENTED, HlZIE, 22008KIZHONT, HHHE
& AR RO I B — R IR ET 5 (ENFRETH D), HART
YHVIEZOFEFEICROE, FATTHEBOBN LR, HYEEEOBKND 5> Ho
DI PIOITEET s & BRI OV TRRE A T o 72 ([24], F1E [EORAR], 2%
B L USRS (ML Panov, A.A. Tyapkin, A.S. Shibanov?Di0) #ZMHZ &), LnL, #H
7o 7o FRERBORERRIE, 1O DB DR WEMANEB OFLEOBRIZ, F722-20L Eomik
DYEIZ, LIXUIRITEEEE D IZka> T\ 5,

FERCBE L TE BT 20 a Ay M afieEB 9, L TE 2L, Rk R
IZBWTIE, 2202 H1EMER TORBR O F LT, Zib OEMSRI S & ¢
RICELSFEL T2 EEMEEL TV 5D, LL, BHRITFICEAR 2RI THEA )
SNTEY, GROFFE LIMFAELR»>T2bDThHD, Tz, ZIHDOROFEEKD
JBIE (2 L CEOREOEE) IR WEE L bn ) lEE, 2o 2805
aZ _ﬁ’iﬁﬁﬂ“ézgﬁ%é

SCHR [33] ICEIN TV AHHE ED2—7 Uy RITFro—i3, o< BlELEH
LTy, SR 25 HETH HICT X, ﬁﬁ%@bf%%%ﬁmiwb%
wmbﬁwo_h&iL , R EE G TCIE, B OEE N LT D L, Wik GE
<%Mt%%!)@%@#Wﬁ BT LD THD,

ANBINZZFFSN T D ERICK LT, FERERIFD S i 85 ) S~ ORI TI3A T
TEL7Z2W (WL OO &EIZBA LT, BRI T T DA E L7 1), BEfEle = ¢ + vx' /c?
IZONWTOR—L Y EHING T ) U A BERAOWIRATIL, =o— h iaEsE
B =v/c K 1O AR TIE/ <, BN, T72bbeooBNERINTNDZ L AR
LTWb, L2L, £H572&T5L, FEMAHERGRICH T 28D ITE - T, Hilll
HIEASORIBATIIAAE LV (TR, 28726, WP B T c20Th
L6 ThDH, ZOHREDOAHREIFBEC17IALUICHE SN TNWD D | ATl 74l




61 4513 AL O ED)Y

EFEEEZEZDAPND ETHUE, ZIUTFE 72 DREY TH D, Hl 2 ITHERDER) 4 Z 8
ICAND &, EERIZOWTHIET A FEDFE71330 - 50 - 150000000/3000007 2 seclZ i
THAREMENR D D, £72, 13—k 7 OV TIZ10000 sech fFHN 5, ZAUTiT-

LTCTHJ AT —/LDORE I TR,

BFZE DI RIRO—FRME & W 9 MRS, BRI - 802070 = = — b o 02/ & R (521,
IRTVRUCH 2 b EEEEY ) Cb 222 &) DRt &H2DWIEET VZER (6
ZIE, Bz & ZATITHAEER LWEREE A TWDHZEM) ORETHL 1 Lt
VY, FERHAEBERICIS T D FELOMEE 2 BLFEDZEM] & R OJR BN 72 B & A7 L, Z Ok
BITIRIL L X 95 & T 2R, NBNRRATH D, FHUS, HERPA Fr— BTz,
Fox i TzER A, WL, EMESR OO HTE L OSHE 2 RBMICEZ D Z LIXTE 20,
HIERZEM OHIFISRME, HERD B, T, HORE, B, BES, Fx 2B 0HE 5,
Z LTI, MREREESCE R EFHIA 7 — UZB T 58I E 2 d HI0E
W E WS JFER EOFIFICrEe <, EERICER L TWAEBLSE | - ZEK Lol Th
%, LIXEZ, BEOMIKEEHGEE AL TWDLEFHMA T —MIBWTIE, ZOME
HEZ, FHLCH ESWTGEH S TW A DI TRy (TR E Y —) =5 /UIEED
FH AR LTV, 218, RITTREOERITZ T, & SIS & 5ERE&t:
IZE > THRESND, FEELOBIFEOFRR A — /B WL, ZoZEbE, TR
DT MREREATR ) Z &2 WTFD (HDHWVNE, BELNIFME SBICERTHZ L
DFEL 72 5) , FHRHERRER O ERICIE - 2356, BISRITFTET 2 IERERI 72 MR CIERIE
FRERICEET HREIZ, Wo7eWnWES TSRV T Z ENTEDHDEAHI N2 L%
b THtE) S WO BER AR, SIEET DBLEDZE-~DO—fitft (Lo Xviel
AIAL) BRSO THD (ARG &V ) HEENREY TH D Z L AR L
TeDIX7 4+ w7 [37] ThH),

FEXHEREE (B bW 2IERED) 1E, RO NE k2D Z &722 LIZ], FHRO—FR72EH)
ERHTDZEIFITERNWZ LEZBEL WD, O TUE, 0L ) RIEB ORI % FlEE
ET DO EER T HEE OKE o —T AR RIZ LT, I CREE ST
W= DITHEHEBI ORI TlE 72 <, =—T /WK T 2 IEBOLDMIH TH -T2 L) Z &,
SOFEV, A& kOB Z LR LI, Zb0EfN A T 5 Z LIXrfReTH o7V I i
ICHEELE Y (ZZCTREIZEDON TOWDDITEIRO RO TH D, 72 n, M
RBXOSHEEN DR DR E = —T LV EEEfTIT 5 2 ST TERVDOEND), L,
BARCHIEAZ I e » Co—T ME TBELE] Sni=boo, ZREFEBIL-EE 2R -7 [E
i1, T70bbENAY (FEMICERCR ATREZREE) 23> Cnb, Bz, EFEEERO
(RREHEE OGRS L & W 9 BN REL A B LT3 8121, FRAFHG [y s ]
DRGNS, B OTMEEGRT 53 1TRFHThHL L) fmarEsx i en
TE%, 20X, FFmtEIcBN TS, Az (kbbb Lz, BERIAr—
JLTCORDREN 2 FHEICHRE T2 2 LN TE 5, HimAaIE, B AEMERIGREEE
FOGEEE L0 RENE W ERABRHT UL, 2D X5 efiima Bl 2 2 &2
TE D, TOLEINTESIWERHEESNGEL DT THHD, EEE LB TIL, TOME
BAT72 O HEBRIZERR I BT 5,

IHIZH H OO A v b (Bl 21770k 5, FHxEERICITMH R 53 =




02 513 ERERAERMERL o)

—3a VIRV ODAFET D00 ? FEREROBEEE - LN ELR L TWD Z AW D EtA
0T 5 E, FAIHAENR, ol MHERDIN ONOHGHRBHFEL TND END
FamZ2 T TN TED MR ETDIZZOZ EITER LY, ZAUTHOWTHEWICH
FT DL EFFERN—F XTI, OISR D TR OEHRIENH ), H
FOENT, WO TFAR—HIZREIUEIT L T D,

* SEHEDMEAF L TRV DL, (EEIROEBRRE T L TORRDD, kb,
B ISR M ORI (2 HAKAT L TOZRNDD,

ERIGEIEE K LTV DO, Ekh, TERITEETH D) OT, EHEE
[ZARAT L T2 di,

- FHXRRA 7 E B I R IR B CBUIIFTRE T 5 DDy, Eive b, BIHIFHE T
DD,

- HARERE T B, EEOES, HDHVIHEEOIFBIESEIET D & X ICI3ERAHE
SHEFGRZ WD Z S IXTE 20 EWiE & L TEELTWD D] ﬂb E'JI DX E 7= H
X, EREHEOREEMER 2T IUE, H OO LBERIFFEATLE D P LT A,

R IIARE D)y, FEbES (& _iﬁ%)_WTLTméwﬂo

» —EAR MR I RN R TAAAE Loy, vk b, Sl —Ta v
1G5 Z L ISERELR DI,

§é®wkkﬁ%@@ﬁ%&m¢5t e — L B R WD BN B D DD,

kb, TOEHIZEr— V//EE@%%W5 EINTREZR DS, Sk,

uiﬁ%%%#ﬁio_ FESHAEHGR O m— g L OFIT2NE (Z 2T, NIFMHR
725 ZFHR—0B) \TET D, T, fAxEaE DL, 2VMEE VD b TE DY =
—arDoIbnolcnEng ME-TELEHEREH & LTFLEOICH>TWDHDIEAD
N BlzIE, mEOER (n—L VB L o— L Y ROV NE WD D0,
bh, BINEIEE LR EEEROWTIUFTEL THDH DD TR LT, FHRETIX
AOPNY) T—3 g U OTRCPEHEIN WD, ZDZ LIZ0ET $E~7 [0.E. Akimov]
WZEoTITITALLDONRT Ry 7 R AT o, ZOFIZENT, [bel-nEE72R
ST=DM, Fivk b, HRIZOXT-OFENDEI /27O 1%, FEIIFELT
WAHIFUZ L 5T > LTRIL Z & TRV E W) FIBRRANENZ, FiRE 7= blaAsy
IZBME L CWRWDTE, TRV O T CTHhLEG DI % D < 54 7e/haE4EiL
BT DL, — TRV BAREZRD 2D HT 500, Thé b, ThhoRE
BERREEENDTEOHEZHUESFELS T 500 1%, FTo LTRLUZ &Tidken,
SHAEFRER IS E &I ﬁﬁ%ﬁ%%7ﬂ?»X72®&mh%*ﬁ HEERH L LTS
DTHD,

1.8. FIEDHER

Z OFAE IR FRANER) O — BB R, £ LT UK ARV HEH &
T & LTWe, 2 TIPSR OB L - ik LOZEOFENRFHEL L
r&anfc, bLIZOERICEENDORHER EOFIEOHRTHT2 01, ZOH



63 513 ERERAERMERL o)

BIEL, BMWRH, Sl e, F4x28ATHZENAETH-=THAH, L
2L, W JE DAL H B DGO H B DR % [ IR LD TH- T,
FEERFEAIPEER R IXE OBIS L 1372 V15720 (& ZAD, D 6P HEGRICKTT D REE &
L, R ERERRIC T2 B E VICHERREEN L SND L0 ORBURTH D),

INFTHRRTELZLOREKRETEICE LD THL Y, ZOFETIL, 1250, TR,
[TRIEPE DFARE | & o 72 FERSAOBE S0V EE L < T S Te, BIERUN-00 /87 K 7 A,
nANDZENR DT Ry 7 A SHEAND/RT Ry 7 X, R DO/NT Ry 7 A, Feiih &
X, B SR T D RN BT B RS S E L QWD 2 EavRE R, &
HIZ, EEEE GESY) (Sxd 2 MR RICATE T 2 HERE O B HIE SR E VWD 2 &
[2X Y, ROIEBYHE & (XA ILE ORI 2B AT D Z LN TRETH D Z L NEE
BR &z,

WIZ, MR E SOOI FE L TND Z &0, 250 (HF2E05ES), v 5y
e ER, MROERE, MEEEOIEE, ~UL EREEEE, IEET T ORHEENE, EE
DEE, Hx) Lo ORINTZ, FHEITIR S ToBOIEE), AT 2O G mEs, IER
FED/RT Ry 7 A, i B E~ORRBREAT &\ o To3REIZ 35 1T 2 FFERFE B GR OO
JEDFE L < Bt Sz,

FIE T, B— L Y BRB L O v F— UAREMEO B OB #im S, FAVER
(EREHEE OB RRMIKIL L CO BB OBERIC L 57 7 o —FI2xbd 5 TR
DI JENFE L BT SNT=, F72, v— L2 V25 L FE iRr s BE A AR O 7 JE 23 EE L <
Ham Sz, ULEoMIC, SH1FE IR & W O BES B R & BZE 0 —kEME & o R O
H LS LRI 22BN HRE L < fam S iz,

R ORIER /A TR OB AUY, Y7222 & R OBEE, BUER AR, Z L
ThHW]AHIRAENLEOHMPBERICEFT 2 HLERHH LD 2L ThHhbH, FriktaxiE
PR OER O ERRIEAHT BT 2R, FoAERERE RIS, EnE
NFE3E L AT T LS MaT SN 5, RETIIIEEMROEEZICRET HRENH L bh
2,



64 523 AERMERLE O K

F2F —AxEEROER

2.1.

A
i

FTEE ClIXRFRAR R GG OB 2B B L TV D Z E RGeS N, 202 &
1%, LA ZRZE M) & R OBEE A~ DENF 2 R < S5, MRERETCHIEL, FEERExE

FRIEE I DMFTE L 72V AIC BT 2 —BExHEEER OMRRIIG A Th D E S LTV 5,
L7ZRoC, —MFAxMEERRR OIEB) 0 I 4P x L Ch 7272 bIicge VN E L 5, Rl
RHEERER & X720, BRI, BIAE TRAME) EWO T AT T EEUTES
A EMEEED K 512, 2372 0 BLRIENT A T 7 25 A TWD, (BRGSO EIFED T
D ENE, EBICHAL RS, FEERIVRL WD X HIT, BRI iE T2/ o &R
DRI ] BRFILIRN,) AR — A EERRR OARMN TE LN &35 &, —iAE s B q
%, ==— b OFNFN25 D OIERIOEEIZEET 2 RMFEAGL & L COHNLZ FRkd
HZENTEDEAD, LnLEIUTAY Th-o T, EHEGRINOEED IR SN
RITIUTR B2, ANEEWT 72012, RORZERL TBRERZH DL, T72bb,
FEERARHERE R & 1382 0, — AR ERE R, ORI E 2 VIS EERO R, — kT
AR INTZHER CTh o7 Z LIT—EH R0, ZOBEERNHEBL LS00 G, ZOHERIC
K9 HIEL R PLHI O AR Z 72 2 L1370y [141,157], FOICEB SN0 < o0
REEER (B 20X [11,18,157]) 2MFEET 5, Fox 1Tt MR LA O BRI DUV T
IXOHTEAT /2720, 28R LR OMEE O & THEONEIL), Z ORI E & LT
KA IR OB ERAEEN A F5 O X 5 RBlEmIE, © O FNEIT THLMITED L
EWV) T EEEHLTRBIREEASD,

ZOE2EO T B, — AR EERG O O S 2 eHch B, = 2 Tk —
AR EERER O 22 /) & R OBES OB F G R S D, F2E T, #RE (3, 17,
39] IZE N TND, —REHO T L A Z DR INTZRER L ind iy —H 0 5
IZEZN T, Fox T —FExHEER 280D 72 DIED HE s b Live Wb iE % 5
ST, RIZIT AN TND ZOBGEGOMRIRTET T, WO xR
RG] IS OWTHBRFTEAT72 5, KO EBILOER L O~ v ~OFEIZ DN T O
MR A, —AERHERRRR ) DB X SN D 5D LWRRSICERS M Hivd,

2.2. —HRAEXIEEROERECXT HHLH

— AR I3 < OEERFEIET 2 Z E DR ABILT WD, T72bb,

1) BEAMEDFEERHER DIV TN D (NAIIZRIMAISEZE AN LW RY, EARFIEL
RN ORI TOMFEAE L7210,

2) PRAFRIMKINL TV 5,

3) DIEE DAL BRI L FJF LTV D (FETN TlEEE LW SRR R o



65 F2  —RAERMERE o KL

FEAFFODIZH L, (Al L CUORWRIRITERIROE 2 F5) ,

4) KEEENIFHET D,

(%, ZOXIBGAITE, WHRLIHGwRbZT ANV AR END, & 2AN, 1
KIEBRERITZ O ESEAIMER ] Z5FAT-012, 7T v 7R—L, By 70 Lo -228
72 ET NV EREGE LIGD 5,)

— RO A > b

— RGP EFR R R 2 — I 2 RIS O W TR L & 9, THEB Mok &)
MEENDIRD D, B 5D RO —zfRL, HFREAXOERITMZA T, 6128
FB IO EFFREASMFIC L s TRESND, TNOLDOFREDGEZHNRWVIEYD, —
72 A II AT S O & HIRERT, &5 WIIMOMRE N L5612 13 e
7T g ANEE RN & 5, RICHIHISEM B L O EI3RmRAEERN 52 b
72 LThH, MERALZEE, SoN2DELEXTH- T, EARICEMIZERL T
HIEERIIEEHEXNTHVET 5, TNET TR, HH—EORY FTHHISREB L
FTERARMEEZNE, HDE5ZONTERIIK L TARER HEE, [LEOMRICH
WTEXHTZERTED,

— AR IS BV TIE, B ZERI E DT Y —, BB S 2 — A
LIFUIZAHWSR TS, LacL, oM E SR Emn ot VB L TELE L TER bk
W BIZIE, — MEMRBIIRIOEW A, Sl EE EOBEE TR ICBITT S
2, ORI O oM b, BEORMERHC S o7 LR,

NENHEMTHD Z ECRNEOBP RV THDH Z 21X, TN TIIEEMOEL &%
PRAE L72\V, — AR EERRR O ORI O FMMEAGE 35 2 &6, WERfEE 72> T
W5, HIFEOENE, —JFIZB W TE MR IE LWMEE S 72 DI+ 708 T T iuid7s
DRV, E M IZEB W TIECFRFRD G IE ORI L OEE DR A ATREME 2 ek L
525 bOTRIFIUTZR L2 BRI, BB OERDRH D), — ARG T,
B TR E MABRNTEH L SN TWAEIT TR, FE, S50 O 5
B D T RTRE R ZN TN T A =2 — I REHET VY VDS NHEAI TN D,
— AR MR I I T D BLEM R L EIIRMTH Y, TEELEL LTV DIREICH
LT EMG, FERITIZIEHIC, DEOEICHS IR T -2 ZFH LT, REE INDHHE
RIZEDETOLDERDLEINTNDIZT E R (RPIZEZ TN TEWT, &% 5
7250 ZLT EERICBWTUITRTEICI ) TRITFER B0 B2 D),

REERFE ARSI I I B RS & BRI AT, A o 2 — SV OS2 Bim
FINZRE L & 9 L35, O THLORADRINTOIZR L, — xR cldzn X
IRRLT HREN TR, —BAEXERERRICI W T, RSO REIKFT D]

REMER b 270D, —FRIR B BT dIASEMR A FT= 720k b, 3T ORUMIES L O

REMS TR FUTEREFF 22 < RO FTREMED & 5.
52 < DR BAIERROIE L SIZRERZ A 5, RO AR R ]
Kip>—FMTH D &L, —BIER TROE AT RAA~OBIRBTIZN D725 b



66 4523 R AERMERLE o KA

DTHVFDLDIES D 9?2 —RABRHEHERRIC BV TRV F —B IO XL F—HED
BANERINTWARWETIUE, EHRIIITOERNS DDA 9Dy £z, T4
A, (ZFAXAMEENTFE L2V E WV DIRIBIZEW ) OREREE, 75 5@ EHED
AR 2T L TNDDESL I 9?2

RAFRI DO ILEMED GV, RAFRIOE N 1L (ERERID D OZEEZFIHT 5 D),
e BHEEGOMFNEN D OLMAE R 2 DY) IR L, REIIH - 72O E
DOEHE LORESOF AL, REEBOGSIITBIO/BEE L= OTAEEERH 5 (Bl x
X, FERIIRBITONERF AR T 2 BN B D) . D FEBRIC L - CTHER S H, il
FolZ b o7z o THERE L TE To = L X —(RA(EHI], EENERA R, MAEE R R L OVE
B RIS — AR SR BRI IIAFAE L2V & W0 D FFE, (B3R ok & ik
HEMEE WD JFRNZIANRHZET) ZOBERICKR L TEX DD THRAIBRSESZE D, —i%tH
RPPEERER I, JRERAOIC © FEBRAIC b BREAR rTRER T E LRk T 2 RIS OB, %
L CAFGRFERVBICEDOETIEV 72 LT, b TERDOD LW OO HS U 2FED
HEFRTIE, WELEIM—>, BLOUMEE L TURTZENTE TR, 512, RO
HENFIRHEE R T 2582 —BRER LD LE LTS, T77bh, U7 -
X7 MvERWER—OFR (72720, TEAL] 3R [Minsulartype”system] D&) D7=HIT, TR
NF—MEDOH HFEDOFNZEAT D Z ENFRERBEANHH L VI HEETHS, Lo
L, TOBAEITE, BPEEOREZAWDIVNERNDD (72721, Bl 2 I3MEEE VT
TR, B BN E BNL T, [Rl— OMERROARE TR U TR E RIFT LD
ZEIFRLTH VR, £ L THREIS, TXVF—DRFLARARETH L Z &, £z,
BFEH AT —MIBWTEZ LT R F—DTH R BRIHRERH VIED LD Z &1,
— ARG A A EET 50y, £ OMEE [Bans) RETH, b5
WIIBIDORRATRER T 7 a—F ZRIHT 5 Z L 2/ &85, WIS, iy axy
Fnb, L0 BRAZREICEEZED L 5,

R DEEFREE

— SRR S 31T B 22 D T FE I OB b D FIREME & W S RN, Fo72<
a1 LT\ 5, HHAERGEEEOARMEEZZEZ D Z LN TE Z0XMEERIOHRTH
ST, FEHERITIE, BERIIATE L2V, 7o OB A IR £ T < 72123t
HWEZH > CLTHERORHZET L0622 80 0) 2 Ea, Fexldid-> LTRDA
WEA S CFf & ZERIZOWTHFEIERTH D), IRENREOBFIER B EDLHZ LI1XT
70, TFRIEMSRIZIS T D 8RO E OZAL O R AR ) (B89 5 —chE I BRRR OFIE
D121, THEZL TWDERRICEBOTIE, EEOIEORE, MEOR S OBELICKH
THHIFRLV/INEL D) THD, ZOEEITHONT, [T/ &g 2/t
TZENTEREFITEL RS2 L TEBI 9, AELRVHOEHE Z &iX
RAMRETH D, FERRITIE, HOKMFAMELE T T, Bl S D BrErE s 21k
L7V, Fox OFEEN - T, BEEOBPBEILZYD, 2Lz T5Z Liddb 0 ER
VN, ARSI T, R OEEN I L CHRE 2 RN BT 213 FIE b oo,
ZHTHHZTETRONE, MENEE T IER 2 e L& 5, FEMTER T3



67 523 —AERMERLR O KA

X 2.1. [F#E92 P JE O % n A E

DORELHERSHD ELE D (K2.1), 3>OME EICBRIEZIATORE L, FOnbIE
1,2, 3 FEEZRA D, F20BMFITFFIELZEE T, B1LEF3OBMFIL, FLO0DH
0 ZZVEFUREEHRIY & SRR D IZF— O AEE CRlsd 5, 35 &, FHRhEEDE
&R XOIHEORER, BIIE - DIIENANED S, & A0, HOITEENZEM O 1
FUCE TR, MR-/t 2 o, F2EE, BLOBHRE AT L2253,2,18 0 ) BlE 2
HOICKL, FE20BIEIZEN EI1TRIDL, 3, 28 WIIESE, 7 L THEIOEIRIE OB K
VIO D, 2,3% b, FJENE Tz, S, [BHET 5 o8 F g 8 2k Lz
CGELE D, LrL, 2ORE, ik B EH MO EL LB SN D02 FEITA
HEITH D E VI DI, FHEITW ST E AN T L2 E W) D0 ? EE DR
EL LT, GEEMERIZEBT 2 BT OEENE(LT D0 L [FERC) EENBH L2925
&, 20BN BLDHEITIE L TRV DI L, F1E B30T, , 0
B DN LT D SRl 5, 20X 912, SAOBIIE XFE—2EM O F—HSIsE
WCHR o7t 2 b, Lehio T, BHIFBN Iy (72, Brritseoxt
L LI HERY),

BRI ENE, FPkR L O BEG O T A T 7 B FE L TWD Z & &RE LT
W5, FEEE, FHEREIC UL, EENOR L CEREAERIIE(L LRV, LIRS T, 320
P8 T XiEE) & (X mBIERIC, ZNENALOMEIZE EE D, §Rik LI-ME O RIZBiET7-
HAEMBICAE L, MEOFRLLLRIROPIEEZED, EOEFNEE LIzBE,



68 52— RAHRMEREE O KA

— @
—

X 2.2. MJE _EOERIEOBIHIAE 725

FHIZHITER) LT D HFOMEO RIZEWEREEZATL L SICT 5 (K2.2), ifdEoxt
FRPEDRESR, Felt & MR & 72 5, PIYenskx & JEIRIZA Uy, 220l
PIYE A C7clif], B2 iXa o HE@E Lz LiEE3 5759 B
LNDRSRESIVTWDEEE), DF D, #iE L TWDMJE &ESE) LT 5 R oA IXH
OEXIFE LY, MEMEL LK, BENIBE LOMEICEE D, SHlE0 B0k (%
OEITBIFH OB L F L) HE LV, LIER->T, #ELTHL5E, KHORS
HELV, ZDOXIIE, BREOWNRDINM (B8 X OEMFAMEEOZE) bEo7LfF
TEL7R o T,

FFOZER O LA T B 2 BREIC S\ T, 7272 LA EEIRI O 2 HET L X 9,
FeRZ Al > TRATFEHWEE ZE L2V EB X TN AT ZADRHN G, ZOREIXT -
CIRELREEICH D, BN NOEBROAIRMEL, B EOFAIBESII S LTk L TR
ZRIET T ENTERY, ARSI 0608, KR S 2 b3 IciEsd
5, Tihbb, 7xl~—0OFES [dl=00/RbYIZ, —AHEx RIS [(1/
V000)dl =0 (22T, goplFit&T v N) 155 [17], ZOX 5254, Woizu il
LS THEMDEDNLXATDHIENTELDLEAHN? BRETIE, &ron:
BOEENATRETH S Z & OFMA, LIEUIERD X 5 72405 RIS STy
%, bbb, TEGETICBW RN U AR E & -0, S To/mE
FImEZZEZONRTIUIRSLT, ZORE, —AROAEOMIrE 3R/ -72b DI
725, LoL, EHETICET DEEORIMAR L0350 k% (K2320) 12 L
<, MAE] ofnx



69 F2  —AERMERLR O KA

= R,
7 R
|

\L /

C
X 2.3. T =AEOXMFRIME

Z =m+ 4arct gL 2 arct gL
Bi=m arctan 202 arctan Sz

0
LEIZENTESD], &

[F— D22 DT HAIEEL S, FEERGMELE L Qo lTKFT 5 LW IO FERB™G O NS, 8
AL BORBIOAKE a (K23 TIEZLDAEIZa=0L 72> TND) bEZD T ENAHERDT)
5, ZORMHANIME & JNOETE CALINCEZ D Z ENATREE WD Z LT D, ATER
T A= —aB L OLITHICONWTDONRT A—=F—TH VKT HZ EITEE LXK D, &%
FIMEE DAL DOARFHREICE T2 2D L 9 e —REHRTH LD L H IR AREHIZE N
TIE, WL OND BT STV, B, EREE - 7236 L A - 7= FEBR DO
FHUCBWT S, gt E o T IBEAC TR, &AM ORBISZERIC
1T7pbivd, H21, IMEEROEE, b (BLUY) 13EZER 2 EMEDOIERNZE > Tl
BRENESY L, FEERICIE, OB LT DN E R OB R OEEMINAN A E
DIND, TNTOENE CEBRICEIT ) 32U T o AE L E LS, T4
FEDRATFHINEE | (X F -T2 < B b LR, 7272HUZ, SEROERIZ X - TIEREEIV =
BIE L 72 57200 Th D, H3IC, BLEOMEDOR SR LOHOREEIZE L TOEROEE
N, Fole I T, FlxIE, & LBFEOYED T TR —FR7LNEHE R
DERZEZTL 58, ESLAEOMARSR (TM2ME)) 328k La2anE e
725, MEEZITDONEROHLTHDHHEITIL, WIKROHEDH 5P 5B LN ITEE
R EDOHBEROBIZORAET D, 22— U v REFOEBIL, WRDGEICH5]L
ZENTE D, BlZIE, OGN CTKERERETIKGE, 2RO —HEREVERH DL & L
£ (X24), F1OBDIZO DI R E2BROFIUTRE L L 5, BOTbAORER, iz

4 2.4, OGN TOEBROG|ET5



10 22 —fRAH ek R o SR

ORI S5, E2OBDTDD2HODO K SEE1OEORT LML [ L L~
ICRRE L L 9, F20BEOT-DOHOFE, IO BRSNS, Bl nb2k
OO ORI, ERRZRET S,

FifmE

ST, R RHEER R DR O EEE——R D & 5 FEEMEAIEE ST 5 B35 O
P——ICFRAHR U L 9, H O W AIEEMER L ITRRY, EHFTa=— 7 M, 370bb,
ST TILERT 5T TOMEKIZI DT LO I ) TRIET % &0 5 HE &2+
STND, BRI L T2220 DEED R C2 oD IR A 85125 U CIREICRE 5 &, 15
F TR BN ATICIER I CE ) Uit 5, 28OS G A% L CRELIZ ML
HIVTWDIEEITIE, FEEMR TOIMEOBIZ G FEORAAE T D, Zhkidivic, &=
TG T, $ENZNEFRROFBINZHENT HIVTW DA, 200 NHRIEEL Litn 5 (X
2.5), L7=2-oT, & LBHERIONIAT SO ENEE SNz H1F, JelEDORE
IREORERE LT, GEEMEOMEE CIER) R bhBEOFELMRT D 2 LN TE
%o bHAA, EBHUIMIE 2K OO EELE ZRFFT 5 2 E DT DRIO N FET D
7w, BEOEMEZET LIV, BOEIGBOHAICYH, BodRE mFR OB E
AT ENTE D, HHHEDEMEROGAITITBIRER 2RI > CTEAIGZ RN
DT ENARETH D &V ) —FERHER R O RRIY, —MRGEIZITREY Th D,

) &N OGSl FEIIZEM P ORI ORBRZ R BEL O THY, Lizhio
TIHBENTH S, 2O LN, Bz, EHGTICET 2 ERORMCEET 578573
BALENEDThoT- (TA a8 A4 NTFNLVBICR>THID LIRS E2
BIFE L L7D), AR IR 2 EME & EHEBEOSEMFEES £72, 1EORF
BIEIIRIZ DN T ULDEEICERIE T2 2 LM TE Ay (ARFER P EE R I REZE & T
OYME L DR BERRZEGEATHSEDTHD0 D, Z ORI 55 MFEHRIIEREN T

\ Y 4

2.5. EIJPGNICEHIT 2 AT OB



T 22—k R o SR

HD), TPz, MEFRNCIE, —AFEXHERERIX D D IR ERIIB R~ DOWRIREA T
LEFOZENTE R B - BT LS Z LN TE AR, BHEOWKIL Ghu
RELTESxb) ERIOWEISIEEMEZRD 200726, Rk KO BAax R
DT X CORIELERET, BZEZERIZ LMY TUIE SR, 2z, MOBBER~OBT
(o TR U DFEBIROERY, BEICZEM & R O 1> ORI W TR S v zid
725720, LL, E9X°- TI OO N\OF R 2BLE 2B ET 2 00? Lz
Do T, FikB L O BAR MEER O X CORMEIE, TR - 7 U0 Rt % K
W) PERE LR Z ST E AR,

Rl —DE——EE——NRR-TBRIIEAGETEZDEWH 2 L, Thbb, EhEatfT
BOHOERARNCBIT2EMEORNEL LT, $REHEEL L CHABICESTEL W)
ZEITE, B AREZ LT ESTL ey (B AR, EET D EMNIIES & 02 0% A
WD), EHEECENREREOBERMBSEMEEWVHMEL, o7 DI L2 TH D,
Z OMEMEITE N ERy OBIEORRHITEFEL TNDINHTH D, BIZIE, HFlBEt%
my = ampy, DY%E, TXTOEANIFE—L725725, L LEANEBDOERIINIDOES,
by =aty b, ZZITHMMERMZE D L L2, DRATEZEMOETT VAL X
L LI LTI bR, [FA—0EZEVEEEEHEEEOWFIZRATLHZ &%, —
AR R RR 721 Ced, =2 — Fr OB NBEERTHITRbI T\ D, ZIUTHIZ, &5
PEFE (X0 IEMECIE, A B2 @R L72RERYy) THhD EWHITT &R0,

FREROFEREIIRFZEOME KT 5 L [37] OFENSH L&, TZICEbHEDZE
BHZEGGN G EN TN D, a3 00 HEEZRAWVIUE, Z ORIFEZBRET 2 BT,
CORZERAREEZ DT ENTEDLLEVWOHIRNAE LD, L LERITE, FanFfFoT
WHDITHEEOFHETH D, FHOBMSZMTNAHZ EIZE>THLD LB (F
FrHY) BSRE2EMIE L X 95 &9 5 AR RR ORI, BRI E > THIEZR O T
720N, JRPTHIBISR OECFHIFLIR O 72 8 O JFPTEFE DOEHUIRIORE TH > T (Z DA
IFELER D BRI 7ot FRIED FLR 2 fli b3 5), KIkPEX Z 2 TH R0 0 Btk 720,

— ARG IS BT D IHEMER ORI F B EZ T O ATV D, FEE, BB XY
— AR BRI, RN O Tk 0 /S RITF TR B0 EFIRL TWDIZH D
Do, BEHRIZEBWO T TV AR GEEE 0 K& il ClEE§ 5 =
LlZoTLE D, LrL, HEELTWAMEREZEDERIL, AT EoRiREE:E (i
BO7aEdR) BRSNS Z L AR LTS E VW) ONERIFEETH S, HER BlziE
HIER) OFIFHIE, HL S OMMROEEEEN R 2 A8 W T i s sE &P & L7
VN ZAUTKE L, RS CIER T goo DIEIZ~ A T A2 D, ZHUE, ZOHGHIC
BWTHINRWZ & ThDH, HIEKIZEIT 2 RICFHTBWNTL, Bl W) b oxi o7z
WEIEYHZIEDNNDIEA H 92 ?

—RARAR IR & 1T S BFRE
—AHRHEEE R I T DRERIE SR S Z 0 B2 <HRELL TV D, BAL TWZRWERIZI - T

UAMTR 2720 D75, FEFORIBE L 1TV > - Mo 2 ET 2002 HRKICH -7
EENZEE D B A 7 v BRSO (b——Z X, — ARG O S 072 FJE Th



12 23 —fRAR e o SR

| ﬂ |

[X] 2.6. DL 2 £E 5 WA DOFRAT

Bo ¥ D, RIHUEOBENRKEWGEAIZIE, ZO X5 R e 25 ED HHL, BE
(725 ML E T3 T2 ED 2 ENARRIC R 2 B TH 5, FlxiE, BZE (ZF%) %
R LTV H O G E (Fox BEHIZH - GEEII UL, Fex 20BN
HBIIS T T, HERIEREGDL LN TE D,

— AR R S EIR T 2 EAIAR T v X KT DR O, £ E ) & IEEE
PEE OIMEEE) OZtEE BRI E UL 2 &2 5L, ZogE, FEFIFAAHEXHN
WEIKAFTDE VW) TR BITHMT HZENTELEAD KRR, £572 LT
L&, GBS, FRELZR D NEEEEEN IR D EART T v TS LT 657,
FWNT, HERDESIRT 2 % TR DR ELEEN RIS L2 TR 5720,
UL, FERHIMERE IR e LTOWEEZRFF>TnD (FLTZoZ &% TRT) 2
EIXTE W), Tebb, —FERHEEE R ORI IME— FRE IR 2D TH 5, A
WO A-0D2%37 K7 A [51] ZFHTDZ L2k, —ExEERR oI RiERIC ST 5
DEEE k3 DR O A B SIGEAT 2 2 &N TE S, M- OFHBAT LA
NHRE L BENTIBATICND & LE 9, 2 ADOPFRNCBINTZATED S DIERITHE, T8
AT L7 BIFAT B2 TR UIMEEE TRAT LagD 5 ([K2.6), —MFERHEE RISV
CIIRFRFIMEEE (KA T L, I SRR 25 > T D O G, ENENOFH
FAT I, BOORFORBOFTHETIZEL W52 Li2ed, TEOZIXTHE-T
B, WOITEREZHT DI ENTED, L 2AN, BEOMFMECL Y, ZOkEFITH
ENTHD, T7bb, FEITMEERIZB W THIFMEE R E F-7=<FL XS 2t
LHDTHD, LnbZENEITTIERL, ZREOFHATL (X HI3ANEOFH R TLE
ZHAEECREELTHIW) X, AOOHERICETAEZEZAWVIZIED G Y ZENTE
%o FTEOZFIXTHE S £ TOMIZ, F—0HOJERm» M >2B 28015 ek kR
NADENIE ZI2h 720, 1372 LT, BOISOSO#EAE R 2532722 W) b o 15
W AHEWVOUSENSZITER S =R T EE, SOBRAERRBDTE 5 L) iIREL
EVIRETOEAS ) (b LD, IRBOREZZIT 5 E TR 2 RIS
FCHE S CEAGE IR & &M & 79 &9 UL, FERRIERR I E SIS OIFIEICRIT L7
WEWS Z LD, BIZIE, IS 2 REREFBR OARAFIEIZ B3 A SEKARR O
%, MOELHIZLTEZIZET N TE D, HEK EOMH R DTN DA A
ZIRIT O, RICHE A DNESIG EMEEOFEMMEARHA L2358, HERDSI 12T 2
L—3 3 57010, BOITHERO LS, SF D, MRS JFENC ) THLE
LT UER 5720 (ENENOIEERY MUTHFIZ L > TERIEND Z L1272 D),
L= T, T _XTOMMIEE IR 2T b D LD, EORFECL Y, BiTh
7o N % OFWRDME © OFITEHITARSF LenWZ LT 6 Th 5,



13 22—k o SR

N, O " N_ O
iy O N0 “riy
F'l”‘l r}l‘ *a
| | . T
| L L |T|

X 2.7. iEEhR B3 25 o R

WIMROIEEYZ %} U CEEIALE T 2RO B G B % - 7= R o [F#E (48] 12
DNT, WSDnDaAr hxLE5, FTEERNGIED S, BREORS 2 XFIZE
\F 2 Y Lo FTREMES, SEBE ORI T A RRRIS O TR 5 2 5 (K2.7) .
RS, ARG U TR OBREEZ T BEN 7B IIRHE SN, SFEL, HREEL &7
AT (N IZEAONEFE, nyldiis LR, Bl w > b BRAGRE I OE SR L O
T — STy, #RRIEORE A RICW 28U E, 2 & A D25 DA 5RO
el 7 > NEBRAAIRE R A LT~ 5 2 L3 TE D, ZOEREFH1OBLINE > O itk OB
HECHBRIBIETHZ EICLY, BRI 7 v MRS 2R ET H I ENTE D (R
1E TR SN TS L 912, FEIXZEN BB ER LR > T % [48]),

BN SN 5 [FIE SRR E D RFH O S OREITEELY KT X202 LIFHL0TH
5o Thbb, Bl LB EFRT DUV (Bl ZIEEEREPR ) 1Mk T 2e 4
K& L CE, BHENKIHET 20 LR UKD VAN KO BRIE ICRET 5,
(Fex [ THEETITZR2 WD, TRFRFEIOED | ZBATHZ LI TE RV, DF D, KX
BRI S 72 <, —HRITEATNDDTZ,) RIZENTDESIREEREZc = c(r) & H72 L
7L LT, JLoREITIZD D0V 72 <, FHIRDFHT 2 D & [F U OSCER AN Kb D
BUNEICRIET S Z L2725 OREREIZZ7ZHIC, &2 CEMBICIERIZR 720, &
HUNIHEIL IR ST 0T HZENTELLETTHD), FEITEI L LT, —fRZamREIh
HT LI D, ZOXINT, ERIMRIERNE (ES) PMEETL2HAICH, B8R0
HUEDSATRETh 5,

I, R ET-BIZ L > TREBIC ARG OIE L S 2B F T 5 b D L AR E
NHZ b llolz, 2004 FREBNE S, ~A TV ——F—TF 4 V7 OFBRTIT,
200 T AR THE T AR & G RE L, £ OREDFRE L T2k



14 23 ARk R o B R

FHEt S (OB, FEERERHERE RO M BNEEICANL LR, &K
HEIETIHEA SN TS L 2IE, ZOX D RHFITHFELRY) . A AT T —2h 1w F]
HLTeRT o R=L 7 OFERTIE, EHmMBIOTHROH 5 —EOREE S ORI %
N T T BRI BIT DT DT 7 FNRE S, WEETE, F—0fEsr
2[EFBFEIZAILD Z EITFRD BTV, JIREE & B, Bex 2Rl % IE 3]
EDDNELTNDZ EITHLNTH D, L L ZiuL, s ioERO—%Y
ERTHD, HIzE, AEIXHSPDBMEICHZ SN TidunlL, BEENFIRY 1
BFFHIEE I IRECIIEE 22 <250, L LZDZ &iE, BNl Eo=Z 2 EWRL
RN, FNd i, A TV ——%—F ¢ U OHMEERRL, B EINEEN ST AR
TS DB SO THREZ KIFT EWD P ETAREELMERELTND
2T ET, BESNEFTOEEIZET 5 F O OMIIIEEOm SIX, Eo7z < D
BRL20, ZNTET TR, ~A 7V ——F%—TF ¢ 7 OEBROMBIRIL, THEA R
AL T D) BOEEE [3] FEAGIEKELRWZ EPEESRTND, NU Ly RF-
L7 A OERD TG EFEL TS, S5, —BAtERmO b 9 1>ORmeEM %
EBETOLEND D, T205, FHGgRFE LRWGEE T 2, SHORIERTTREZ @il
DHE GHEOEMENEE 2B X D EE L2 FFOP S E) BFEETHAREENRSH D &)
THD, ZOX I R ARHEENIMEEDGIZBWTIFET D Z L1205, Txbb, —fiktaxt
PEFRER DA LAUTHERNIIE AR T v v MEIET 2 D700, i< g >HEP
DEFETIZ, AR T vy bidihsTbn b, L2AT, O THR
LT TYH, EATRIRERREERRIZZ AN T Z L IEREELE A9 00? AEETH S, BHIHD
BB E T3 THEE AR L, BELZ 2 T8 RER FEEICHY, (374 E
D% B0 RARLOJiE GEEMROLGEIEE N OIR) 12> TRl 5, Bz 52
DITTHENEMERRHO A 7 v FEARRICL T NDIETTH D, ZOEEITL, D
<&, MESEHEDEZFE T LNRFRRC A = X AMTRYT=50, bbb 5
Ao, BRWVEIIGOYE, O XD IRREHIBLER Cldt v U ARFREF L VNS 5 T
WATEA D FEXHYERRERIZ o3 2 B & I TIEBIRIZ, RO Z B TIRZ H, 37 b,
AR OBREIT R GICE L, ORI FORRT— A > hoJH & BEEMT D
NAHFREMEND D, TOEA, BRE—A L b2 LEYE, FFRE2HHET 52 0T
X5, THE, OO THRE) Lz v ARTFREFTOENGITBIT 5RENE, REt
DIAIAKATFT HZ LD,

T, FHWES BlZE, ESORBHIEO-OORMIES) OFFRICREA 9, EEEE)
Z LW DIEREEROGEITIE, EEFIIRT L CREREIZ S H51RE SN O OE S
ZRHTHZEMTE D, £2, HERKMOBEAIZE, EEFIXHOPLNCHIUEELV,
INOOEAEE, BE)TOREE LT XTOIFEMEEHZZA TS, (S5, [EEDOF
HHEE O AIIE, FHEE~OMEIR I H 2 A 7oz E B IRE R 2 LN T
%) FERT v VIHNZI » THEEOE# EZ L T D ERIKOBIEOE NIGOLAIZIL, &
TIGOHRLNODEMINE FE2FIHT 25 Z &N TE S,

£ 3B L OWHERBIRROZEIGIZEET 2 8k L O AR BERR OfE i O JEME 2 RE
HIZH - T, ZNOOEOIEN) GRE) JIEORED, FEkE X O iFEcHEE
LS TSN T AR OBEZFERNZERE LG T O+ 07l L 7o T



15 23 —fRAR e o JE R

V) RITHER L& 2, Bl 40T, g~ HE %08 EORME SIREFIH L7 %4E,
FIEUE OB IZ DWW TAL = 12/(8Re) E WO XfG b D (Z 2T, LT ORFHIN
L SN OES, RIIFMESIHE COcdh 5), T750bb, FERmOKE 72
PREEIRT H Z L2 Tl HEEIO/NXEIZEIRT 5 2 LI Lo ThAte/ ST 5
ZEMARERD T D, WEHINGHEIZ B3 2R ER O AU LT, RO &I

mint=(1—Jr—ﬂﬂﬂyvkm5fm%%6méoR%iﬂ%ﬁ,R%%E@ﬁﬁ%&bk&
&, FEKX
1/(8Re) < (1= 1=v2/c%) fv 2.1)

72 SD K9 2l &R, MRS ORERITA Y THDH Z L mhnd,

P12 (EIEOT LSBT ER) 1T > UEEOEE Z LTV 5 ROEEITIE,
EERRA~OTEERR 2 B T 2 BHNE B Z R LD 7= DICFIHT 5 Z &N TE S,
ZOBE, [FHIE SR E COMBERIE, EHBENZOMHMHICBNT RT3 v VBRI OHL
LT IFEAEELLARVET, 2o, TN TA SN HOEEIZENT (2.1)
DUKET HE RSV EN D D, LT -> T, — MR O RIL - OBAIC b5
TN TED, ZEHBEOMEE L U COERIGHEZEET 258kt L Ot EERRR O
SR 7efbamiE, RO EERENNSSICEL TR TW5, b e aicEs
WL, EEEENCR L CREICREREL, 7, —RHEsHESROMREET (21) O
REIDFET 5 & 9 R AMINE BIROEE 2 RoF 5 Z ERAHRETH S Z &1L, BB
FERICHATH D, [REHREBEONNL o2 bivz) BIRRE, REMICHET GO
PETFE 7L< 20, bbb, BEOESOHLWDLEMIE, BEOHZL > TSN
RFUER B, Z LT, BAWIIEIE L7iEiRok & hmkii g (72 & x HRTE A H
WD FEIZE - TThH) BATLHZ ENFIZAIRETRITIUIR LR, 2D X 51T, ZE2[H]
ERERNE, ROEENIKIE L= = — b OZER] LR T UL 5720,

—RRAEXHEERERD LV DA DIFHE

WIT, —fRFARIPEF G OB T B L O OFFGROIFEICOWTORGHIB A 5, B
ZEDPEE & DEALD, —FRFRPEFERIC BV TIIZESEOBE AN S5 & ) fE R
ZHiZH L TW5D, T77bh, EIdEEEZRZT, v—L Y Bk & R T,
FEOEI IR R I TIRAE L7V, F T, FERZR 2B HRICH W TN R 5551218,
DN TIUSKE A EE M & 72T Z ENARETH H0>T B ST,

BEHDRFACATTREN:E GEfcRATEENE) 23, —fRAPEEER BV CTIRAFRIAIEIET D
(72720, TR RIZBWTOR) 720120, BERKIZRIT D508 R 72 TV 2 FF
D (HRKIZBIT 2 EEOIGIECERT22—2 U v RE) [37] L0 ofERE L6 L
TW5, T 7o —FoFRE0 ER—-ELTEY, #HiaE L OFEENZIGHICE
WTERVAHTHD, T7hbb, WENERZ R ODIZ2O0ERE S ORIZE T 5 = /LF
—DRFTEACDHTH DN D, TRLF—TEED LU T2 H1FE E ORSE THIRIE S
NTWD, Lo T, BRERICBITAEEREE WD bDOIXMTOERGEZ720,



16 5528 —RRAHKHEBR AR 0 SRk

— A7 CORIAL Tt X 1T R E B2 EONE 277, BYBALIXERIM 22 S DTl
HOIFRNSTH D, — ARG T, B ~OFmRBELNTND T,
PERFE] & B & W D220 % A TORFH & B A I TV 5D, BEROREE, &5 WILE
B GFHp) FERICEDELS Lo AbER LIZULIR TAb T 5, BlziE, K&
O HEBEIOFE DS L FERIZ, SORPOFEIZER LTI 5 0 5 H1ong@&idn
% [3], du/delI2 >0/ EE2FbES, TiE, EHLEREDN, du/de THIEIY E)
TN TND Z LIZHONTIEL, BIFRE I ITKITRV, du/deDEIXE Iz s 20 155
DIENG, FFLOERTIE, RZEREROBEHESITONWTEIN TS, L LR, FE
IR 2 ) CRBOBFARICBAT L T D, £ 9 LARITIUTFER 2T & § i
THZENTERVNLTHD, Wololy, BFHIMZZERR T 57 DITAT/RDNT D) ?
SRR D =607 2

HIOMAEEROEEREILZEDO L S 200, SHEEL D KEWVOD, /S0 on, +
& BT & IEREICZEE L (RFERMER R T 2B AREL STV 5) Do
TOHRRFERAGGEHILE, ZNETELNL W RN, BlZIE, 77T RAERT AL [24,
871 3BT — 2t L o%, EIMHAEMERAGEEE IDGERE L HdTkE VW EB 2T
7=

T, ARG O BRI OWTHRET L & 9, i, Bk 727 — & 531001
HoTmELTH, ZNUCL > THICHGRMEEIND &) DI TiEan PG 2 1S
THEDG, T—XERIZCELDDITVES IO, —ARHEEEROLAIX & 213,
Fex1E [35FEDBHIAESERARTH] IZHOWTEHR L TWADITER, 095 b3k
T4 arThHD, Eﬁﬁ"ﬁéﬁmﬁ%@%ﬁ%@ﬁﬁ_owfi WD i
HREND D, FHU, FERELHLOKE SR L TD K51, 2IROEEIIHERITE
R FERFOERICE L KET D, =7 1 & b VIR ERRIC iﬁ%ﬂmhtﬂ 2R
AHEVFELWEEIZDOWTIE, GA 7F = > 27 [G.Ivchenkov] O3 (http: //www.elibrary-
antidogma.narod.ru/bibliography/eddingtonhtm) CHideZ &N TE 5, H212, BRI H LAY
ARma = ymMr/r30 5, [FEOMIRIL, BEAErBXO~A T 20METH-TYH,
EHHNTE T T2 W) fEmsEE I WD, FH3IL, TbT b, R L X
D DN? Mt ZEE /e ZE M (Hakt BEZeZef]) & ODF‘ﬁT#‘? BEIZ19624F, FERUH
EEERBERO HRE o] 7 —71E, KL IIE R IR 72 o TR 2 KEM
FFIET 5728, KGRI 2 ORI ARG OFE & 2709 Z X T&E R
WEFEFR LTe, BRICIERICEH S D, HERKRROLGE ORI R RILFET-HIZ L > TEE
éﬂfwé:&%%wm%ﬁo%_D%//7[Hth7m®vE%%%liﬁ%kﬁ
HFIZBIT D ORMZH A LT\ e, EZBRT 57280, T AREENENTIFL
UV, MERDZ LN, AT GEVEND D) 14 T AEROPETHLINT Do TR
ﬁ?éo:@;5&%@%%vyfebfﬁ%ﬁﬁofméoﬁxﬁ(k%kﬁ)@%ﬁ
HEEEORMMBAET B Z L1/ s, BEIGHICET 2 O Z EMICHE T 5729
KGKREAPFET D Z &, & L OB LIk 25 AEL & IR OIFAED EE @F%
FOEA, LR TELNMOBHESIEEZT L 2BETHILERH D, ZHHD
HRIIHIR T DT 02100 mOEHE CHESHEZ 5 SR T 0710, KErfh a5k
100 5km &3 2 E 035 DWDOBPEITEOHFEEZEZFE Lo EThiE, Fhidiiki-5



http://www.elibrary-antidogma.narod.ru/bibliography/eddington.htm
http://www.elibrary-antidogma.narod.ru/bibliography/eddington.htm

11 23 —fRFa ke o S f

ZEPIER T D,

KEDOITHSBH—bHAA, TIUIELVWHIRTHD (LvL, ME—DBIZRBIT5
HRTHD, TRHFEGROEAN] ([ZE>TORTEELenn?), Tz, TOMED
RESE—FOGHETE 2 L 91T 57201, EERIEICRIT 2808 Bz, 2ER
PBEORFRIZE > TOME) ZEW L THZOmAWDS LRV, Z 2 CTHREE STy
HOIE, KEGEXEERTIEenW 2D, KEOEE))KE E Tk 45 & EZ LT\ 5 AlHg
PR BV, ZOEWBENA LI KE DI B BN EE KIE L TW D AR S 5
EWVWHZ L ThD, (ZOWWHIE, EAMAERGERER XOKEGO K50 7
MEOMIZHE, KEOEEN L V72508 Litd, WIKEDOEE LV END D
LIV2WN,) WIFhoOmAITE X, —BfaxtiEiEme [E)) R MIoBEcE 5 X9
2T B0, KEOWY I L OO B DK R OBERHEIC I T T HEZFHET 50
(CERE B REREZ DML ERNH D (FbEL, O iRy 72BN E
THUXDEETH D),

— R R8T DU B S BEIORE NS IE (B—08 1S 08A2381T D B fiE
M5, BAIIRIROEMIRZEEZ > TNDLDTEEWIHIGNAEL D, & 2 ANFERITIT,
— AR R A = 2 — U HEROMIE S LCRIHT A L, REFELZbDER D,
Tbh, —FEREGR OMGEDO - OICEREOE EEZRAT 572012, HEOIEME
BA2ZORNTOEENICEH &SN TEHRHER L2TUS R b0 E WO RENE T 5, KA
OHGEIXMHGET BB L TAH L H, ZOHAITE, == — b HERICR T A AE I,
RZ WS ER ZBECEEBIC AN TR LN L s, T720bh, BRCHERbSh
TebDERDZEFTEBITHONTH D, Tz, =o— b EERICIEHEFR LS
TEENPBECE TN WD, —FERHMERERIC X D MEE, T X COREN LIFTHEE
WRE LOIERIEMEOREL Y LIEANTNSNDTEND, ZOEMER SRR T 5
IEME72E B O R, EB ORGSR O 23 L < 2L S5 AR H 5, LivL,
DO EFESTELSBEINTORY,

BELCE A, KEOIHSBE)Z D < DIRULUIHERERE 72 B OR 5 8\ 7 o iR %
ARLTWD, FHUD, —FERMEER L0 bIxd 0 EIcBE Nz T 7T A EEHE OB O
TR AEBENREL 2T A 2 A I L T ZIC S 00 b 67, Z0%hRIT
ZOHFRIC Lo TSN b DL W) SN SN TS, FAE, TFPHITHZ &)
E TR CHBT 228 OMOREZRENE, TXTOARPEFECEZ L L1275
ZEELBALTWD (A v~y O/nNGEBOCHE D), B2, mAsmEEh 3 By
HdoTo, 19D T —ZIZLAUE, KELUSADW L DD R DB X D206
EIEZ588 "L BHR SN TV, A LTV EEIT DT NCHI43 ", DF /NS HIE
THD, QORLON 2D F = 2L, 1ZIFWTFRE RSO A FHEN R ST
B, T AT ARG S D43 " W H—— [ X T —] — DVEFEL T D, bR
T, ZOMEITRHETH D AREME L H DY, ZAROELRI E (T [ e
FMORE RERIOEERE ) O35 01% HD D) ICEEA DT HDIIR0DTE I H,) H3IT,
BREFEEZ - TLThH, ZERMBEICBIT D RERFHEITS O L Z AT 2 DR T/
VY, 7R AITIE, F OREIXER OB E DD D OMSL LI IEEOF & LT T
bWz G2 E OMEERICBW T, KB LRELESE ARSI TV ), YA



18 23 MRk o B

RING, HEAIZRIEAITIE, R (BRICEIAE D90 %LL FIZEEL TV 1) X, KB
DIEERTFE (ZAULFBR TS 1), KEEROTRTOKE (BLOVNRIK) 02, %
L CKREBXEROMIER (EA) TIER<, LrvbZOMEZR 5B 5 /s EIx
ZOMOEB T 2 BEND OFBEZ T BBV LRTHIERL20NE W) FREEE
AR, SHICHETDHZENRETHD (L0 BUEN - BIRWZRPER A 5 = X L
D Z DFANBERIIEZNE, RE L TV D/ NEENR 2155 Z ERERITARETH D), Lo
L ZAUSH LT, MR- DR SH L T0D 2 & ——Zid, BV CIIEffE R lRE 7 228
ZEEHTHDH | PO OB R—— KB & KBE——OEE 25 L7220 ¢, 2% (L
MHZD I HLO/NSIg— L FDOHR) & [FE] LTWDHDTHD, KiLen b, &7z
7o 7 O—AR M ER RIS, AR HEEIC L SN RO K 5% £ 5 0o THIE
TLHO0?2 FHETLONRZOWV? T, HRT-TPEVIELE > TV DD LD—E
X, EAR—ELRON? FiUuL, LATHWDLDICALEMRTZ2 > >E &bt
72!

Lovh, KEOIEH SBENZOWTOMX R [l OflEE O [41] 1%, #14
MR BFHIRR Y 25 0TV D, BlIE, (XTF U2 AN EHINT-Z D3R ITEERITK
LT, MRETRERLMLNTWARESFRADIROFNCET S V4 = NOEHEA#EHT 5 &

1 1
E=a1+a2+a, = (11+a’2=0; = ¢:T[

EWVIHEENEXHIND Z LIZ, ZORBGEIIRSD7eh T, Thbb, 74 va
ZALO THE] POIE, WVRLITHABHSLEXHIN 2O THDL, T aH
A OFMSUIBET B XD FELWOATIE, Sk [146] TitleZ &N TX 5,

FHEISK LT TIER T 2 03RO N THARE SR U L 9 ICHER) LB 5 &),
TTTARICEBT D 177y 7R—v) QAL —BFERHEERRO T A 77 L3RR
TW5b, R RE R —EREONDBWEIN D, WIRORIII L CHEREO TS
HE TN ZEZZE LD B DOIIFE LRV, ED X9 72080 (MBIERIETS KOS JEIA
IZE-0) FHET D Z EiFgen 20, B, SR B T 5T 1oL — 77
IS CEmRNF—2E X, KRIZZEDL Y72 17T v 7 R—)v) BT 5 2 &3]
HETHD, B OFE LIME A5 AT 2000, Fhit, HIZIEETFDO KT I
ONTHET LT N TH 5, BT L - TR ORTREMEIIFE > TV D DTE5 95 My,
Zie b, (AR 2R D 72 DID) EORREE A AL U CEEIE L2 T U b7z
WDTEAIMN? ZOFREEZRIIVEEILET D52 LIXTERWEEE L LT, koiEkz
IZOWTHRTL L 9, B0 EESA (B2 IX100 K SCHEAEENT- & 2 5) MhOPIEEY
O CREBEOMIKIZIN->THETLIBD D E LE D (K28), WikiE T - -
D F] FTHRINL DL L, Fex DEFRY 22U LY 0 hOKE (HTIEBETZENTW
%) ERYGID X0 —WEaNC (77 v 7 h—) &7ed, A9 <3579, HEEOBITK
ELIMTTHED I TN D, T 17T v 7 AR—)v) OFKEOEEIET 5 —BRi ORI
W, 20O R 1TZELTEY, ZOREOMEE GAERE S —BRORIZIEFIZRKE <
D EIITERVOEND (Lavh, EZLET oM TR, Tz TH
AT DB L ORI TR E - AIREMN H D), Fhx PNRA TR T IXHIEEZE LI, H2E



19 528 —RRAHKHERR AR O SRk

X 28. 77y 7HR—/L] ~DOEFEF

FCTOMICETZD &R UM THA A\ D> TIRA TN, BFIZT 2TV L RO
EKmBAEEY T 5D Z LIX TN E RSN TWD, T, B 23 (B 21X T
DOHFLNG10 kmDEEEED & ZA) TIEIELZE LE S, (X —RAFHIN 7= 4T
WD ETIUR, SABXOCICBITA2ETOFREITE LB THLIND, RATBITHE

FDORT oy NV F—H £, HCITBITART vyl f /e F—E5 LV, L
T2MoT, RALECORNZIZENY (5171 GFEELRVY, FETLETHIE, A7 vy
JVTHFNCED LR T AU B o 1239 Th D, LnL, ZORGEMFC—ixrast
PEBRER @4%#%&ﬁ¢5k,;hibé% ZOEWEERDGOND (frikaSR), —i
MR IIT D (77 v 7R —/v) [35ERMRTh D, RVWEEHICE DL, Rk
FERHE R ;hi)ﬁﬁﬁ_ﬁ@ﬁa 3L, SNEFEDT 5, e, 77y 7 k—
wjﬁ%méhékwo_kﬁv EHERT D L, BN 7T v 7hR—] THEST
LEHZETRD, LA, —MAExHEEERIC LAUX Z OBBRII R 207206, Filz
IE, BETEH L TWANHICE > TE, FTHOLLWLIWKEIT T v 7 AR— s (T
IFZ2HE D, HITE IR TERBHFIELTNDEDIEAIN?),

W ONDEROFEZ FBWHE 5, 7705, 1) a2 UYL METEZERI
E e b i st L g GRERHEIIAFIE L 720, #ﬁb%ﬁwxfké_
LITEREL L D), 2) filpd PR —FRIIEEEAREOE ) [5) 25l LT\ 5, fROKE
RN FIIZEEEEOFERE, D7 b IO O TN EH CERWI L2 E
Wt 2%, ZOXIIRUMN T 2 TNV MRZET D 177y 78— ([ZBT 522/
E RO BT D EACITES TE LTV DD, ZOM 51D N A 728 mﬁ%%&*
T2 Z LI OME S 72\, > 2 T L MRZET 1 = 1, COWERR R
%ﬂ@ﬁ?%%@KiOTM%ﬁTé_&ﬁf%@wo%®¢%%%Oﬁ@k%:®%ﬁ
RUICRBWTEINT 5 Z L IXERK L DANESEINTHY, TDOX I R FRx#217725 7
DITIXZE OYPRPRIB LT L S D, WPEFIZB W T, aexp(—Ar) /r (Z 2T, AT
KREPME) 2 NANSBNT5Z812E-C, BricBi2b 0005 MHEL LD
RE LI LRV TIHRNDDN?),

(7 v 7 a—/v] OBIMAFTREMEIT— ARG O S A BE T &N TE 5,
Thbb, (77 v 78R— ) ORI, =< B 8E & L ToFha iz b - THER
ROTHD (Fexrh HEROKY | FTRAT-ELTYH, 722072100 (7T w7 k—/1]
DIZRLT 2 DIZHMITEDRNEA D) BEIIE T T2 2 ENTERVOIENG, $3T



80 2  —RAERMEREE O KA

DRI Uk o TV DD K D ICA 72 TR OEH S 22\, ANTEIHIFEIZ & > To
FLHEWNHEREIZE > TOFERENERKOIICE > THB S TWD Z L0, THF
AT OFERHEDZEMRI 225 72 X CTld7e<, Y2 Uy b MEOFJEED PR L
NOBINTHDHIZTER, ESIZZOFENREOEZRO RERME] 2R LTWD, —
FOFEOEMMNLV%L (7T v 7 R—] WIZIEAEST25E, BN E
ZHDMPIA LN EZ TN, (7T o 7 iR—)L | ~DEETRHZ BT 5 [FHER#Y 7]

[39] 2OV T ORI TR ITIZIE S PEN 22V, 2 s, 2o [HEMEW ) 13,
MR DFEFANIZIBIT DENNABNE DO TRENI LEZBERLTHDSO0E LILT, Lo
L—0F, —RMRHEBGGO T A 7 7 2IRIEE I T IERR O EIZ I 2 BTV D05
ThbH, BHEENFETHHEICB T A —stE&b £, AR OMEs FIE S
ERLTWD, bbb, I—itEld, WHEICIEBZEN2\ O OO & 5 F I iiE
RIETHEZTWADTHS (2Tl FNEHEOES L F UBETCIZZ ORI E RS
ZEMNTERY), ZOXI, [TT7vr7ER—n] Lol — st im» 6 A E
NIRRT 5 Z E N TE P, LI TREEOMEE) & IER R AR OfE I 8 &
NRF U 6700, HRUTELIZE (LI UIEEM5MI0) e L TRY, HEROARE
T 520 (BETHWDIOIIEROST TH D) Z L E2R2FEHMIWEE->TVD, ZhbT
NRTCOZ L, —HOME BIzIE, 727V —vay, B, %x) L L TRekBTE
ZELTWABKERERD (L LENIFRNCEZE L) MRS EET D et 2 B ET 5
HLDOTITEST=L 720, EDOT=DITIT— AR R OZEA D L B L Sy, 7
T I IR—IVDFFE ] LD TE TR E R A NIRRT A IR AR T LE L 2
WV ZOHEHZITZED X D RATREMEITIR L TRWVWINS TH D OEEITE 2 Sy, —
¥, FREEWIZ, WEERAIC I T ORE G IFE LRV,

— AR5 D LOAHE LR EZBZ < BEATWD, 205 HO—HasEE L T
K& o, BlzIE, REERIOENGOESICET 28T LY, Thbh, KEE
DOBBICFHEM A BEESE L L, FHANIIOZ L, wo< VEIK 2L TERL RS
EVVIDIIARYTZEA I 1?2 BEPLIIZHL2DLT, KEHEOSFIXRHE SN E
W) DIFIARYETEA 2 Fiz, —BARXHERERRIC T 2 Lt Fr e 2 B4 2 ahis, ¥
HAEWRZFFZ 220, T bbb, HEEEREE CLHG DRV OEnG, BN sH Y
BIRRNWIEIT T, BEDIRERMED HVERY, T72bHT=0KER5, XY ET 4N
DFTH—DITIIHFLNT, FFRAPECRNE DT D701, 7272 IZ2 oDz
LHEFDNAMEL LTEDLNDIEZT TH D,

HiEE) (FELEe = 1) OGEOEIPEHEHIT=RNVF —B L O ES EOMERZ 7
59, ZHUTEBRT —X EHOLNTFET D,

I, RAERPEERR IS L W EHROES, SFEV =2 — o oj| R EFE T
TR CL2EAT 5 Z ERTER, EETDEMOMICEIT D ZAUSET 2 HAERIX
FFR e s —a COERNE 3R > T D, Evdx, §FRR=a— kD50
ERIZ 280, EBT 2RO HOWTZDIERIZ R 2 LERNSH H, T L
T, ENET O MERITERICET 5,

— R ERRRIC 1T B TR T OEOMAEICEET 5, & 2 12O FEAHIEIZ OV
THETL L D, RIS RERE L TEMTWDIEANT, TREE TS O % LIRE



81 23 —WARRMER O KA

L7V, & 5 HAEE R 5 720121F, 612, BRI & o—RDkHE (&,
AR, Sx), ISR L O E I3RS, HoRE (RE S, Fim, &R, %x)
72 E——ZOWT OGN I L S D, EESNERRICE 2 btk Fhuls &
THRZ D8 ((LE, WE, MNEE, %x) OB EYES L ORRICBW TS D,
—fRFERPEERRR I BT BT R COBO IR FARMEXER & FE LD, R -
i 7p e — L B R & OBTECIEE (b2 WIXEER) 28X HE 5 & L TRAIZAT
RTINS NAIN 723 TS, ME—A 20 C BRI IRGIE A Dt Z2 MBS & DHiZe 55
CoFAbRHICTER Gk, —MtaxHEERR IS ZEMEE L2 £ 572 < GA TV RN
[18]).
BEHERIIBFEOEETIERL, BEENMNIZ NS>0 EHKTHD [9], Lizin->T
Z DML, BIFNR=2— h OS5I OEANIMZ BN AEELEEIZAND Z LR T
x5 WBZIKEOIAABEOHEIZEEL, Z5DOEEOGHIIT/Rb TV,
ZARFEGRICE T D ATRES) (B 2 IXEWEES) OGEICE, kxR UBSig a2 Ao 2 &
NTE, ZOHBIRNPHE T A — X —OfE—17e e (B2, PERORKEEHE—
Z DOIROIFERIE 8 L O T E BN % BB AN [T X T 5,
WML TE AT, EBEROFEBNENCE > THEAERVELDIL (277, BEHMEA
ERDIGEHREEIC L > TUIZE D TRV L H01E5), T PBOEA, bbb KERE
(FIFEEE DB &) OPIEN WO Z mE (v > ¢) TEET LGB 5, EX
X2 D XD REFZ B0,

— ARG O BN T DT T —F i =—7 ThDH, TL_X—=F—DNITOH
ICEEEL, —BROBICHSDNERETHZE2MbREE, K FE2MRT50TH D,
HHAABIITE, RPUTEN & TR D, Frex X, 51100 E OFEXHIBIRIZEHB VT,
HOMEZIZRN-> TEDIIITEHL TWAENERDLZENTES, 74 7—BILOW
AT —DFREITEEIC, ZNZE, BE—E10 hi7) —&&y MIRo782
D TRit] 72D THD, FXENDZIT, EHTRT DRS00 7 7 e —F 1%
(Wody, HETFEEELTHEHERSDE LIVRNE LTYH), MEFOIROE EIZBIT 5
—IFRRSGETR D TH D, 12005, HHA [33] ITEIPNTNWDTZ & ZZHTEST 52 A0
RN (OFT AR OKMEONEEIC T 57 7 —F 2R LTS ENND 22 ADfEA)
2oL, T2 Tl &) BUETHD, T7bh, MEROBKE EZ2REND, it
RORTFRUIR > CGEE L L5 EWHEEA RO Z L7 (1% 5 LS O50fED NHICITZE
ATRRERRITIE Z Bt LinZevy) , fRATZHORELZ & 13820, BRSO KGO H 125 -
RONTZL 72D, Z L THEESLSTICFEHICRONL LW EARICH TR S &,
O OFELIZ T TIIA L NIAR 3 Th D, ZOX I RBIBE, 11 (ZO%LEE51))
OREE%E KL T D, BARFUZES W OISR BERANBI L L T D00, 7ot
ZNHOMAEMERTE T 20, RHLSWIER, B, R F2SFET 2013780, 5l
FNF 77 B REEEED2FIZLLFIT D D)y, HILZ D BARR B ER S B R O
THIE L TWDDIEFRENE VT2, £-F0MEE < ORMEICH LT, 7%
fiRE a5 252 EINTERY, ZNHORMEIIMHEZOHEEHRETH D,




82 2w —WRAHRMEREE O KA

2.3. A= EHEFHEMICH T HHLH

FHEGRITKEIIELTH VBT D125 5, ZOWDRDLAHESRED (FEHESC—#
PRICRET 2RSS H 0) BFET D Z R TERVLNSTH D, NIZHEICHEL, 4
HaE Y HelT TWDFIELZIE, BIOSETT, LB BIDREZNZ LAMBUWLD L Z &I TE 2200,
— AR T #H D RT Ry 7 A (EHO/RT Ry 7 A, EREICET 537 Ry
JRA) ORRRZHOIFEE T2 L C\WD, EHO/NRT Ry 7 ALX, BEN—FRRER
FHOLGAIZX, MIROEINIEE BT 2E LIEZ2RT Y U IRBRANGHES Z L
TERWVWEWVWINT Ry I A THD, WELET /VIZEBIT DBRMEAZ KM Lz & 2 0H
PUZHCE EOARREE M, BEICH L QU2 5BR 2 FFo o0 2) ERIEICE 4 58
T Ry 7 AQERIX, KEIFHET D (EFENR) ERFEHOGAICIE, KON & 2
ZEBLRWEIRY, RIEOEEITE 2 OYEEEE L E L 2T RL720nE NS 2 LT
5 (F7- L BEOIEBENLAHERMED T BT D), UL, ez
HLEED/RT Ry 7 ZAOMROAREMENTER STV D (Bl21E, MR TREOR (=
LT [Emden] EKIH, /LU= [Charlier] 1, SFx) ZFIH L7fRE), FHIT—m
IR ST BE TIEn0 L, BxITFHORREEZ £ 72 < MLRWVOEND, Z O
D/XT Ry 7 ZADTODFRMOBIFALOFRENE (e LAZDHTHD) IZOWTHIET D
ZENTER2WZ LI TH D, BlZlE, A/ /N—RZ [Olbers] DIELEHIED/NT R
JATMEE DT TRl EOWTEGICEfFETHZ N TE D, OFD, HiF—E=E
FToOWN S, BELEh, KEEShT, —EOWREICET DL EEoLFR LR D,
L HAN, HERTHOYS, TOX o7k NEE] IZEXRLOTHS, LovL, < Ex
E03e 0 a7 T, RV LR BNTIIRTH D, EORER, KZEDONOMEIZE
G 2D03AREDOREDA LD (BITREIETHRNI &12A, HmliclnTidas
IZ Ry 77—, LV EE L ITERNEE——RFRE—E2ZET20ERH D),

RIEDARY N ZEBT BRI IREABET 2 RIUT FE 72 B AERIICHEE L TR0, T8
21X, TDART MLD D) BORRLXMNE 72 KB > TR 2 F > T D RIER
FZULLREREATHEET D, ML TE2E, =< BN KIKE COMEMEIIE AT
ENTND DT TIERVDD GHERBRILS 5 —EDIGE EFEODN TN D), FHRRERE
FIRRE L BT D Z 6, REIVERTH D BERIZBW T, [MKREErTRE N E
TEHIBIVTORWY) B2 E, IRFHE I B EERRe LT Ny 77— Rt~ T
IR E 52 5, ENI2T Tl RERB B LW b 2575 O Tl st LT,
FUELEIEFE [elementary scattering] 2377 595 Z LI/ D Z LA BET HVLENRDHH, a7
N IR > A D x5 25 Z L HBWHE 5, BT T 5 AT MURROERIL,
TARNLF—ZONTO—EIRBEIZ S & D <RI ET M L > TS 2 b RFEIT T
ST,

ML TEXIX, By 7y (KER) HEmIIRE et s, o, £2icmn
ST, WOBHLIZONE WD H 0 S5l (LA, ZZM LR HFEE L72)
STeDIZNG) O, 77 v 7 Rm—/WZET 5 —itExt i EEmOftm (RFEETH 5
FHPE I 2 RN E WD ) (X E DT DD EWVIBEMNAEL 5, LA, FHIL,



83 2 WRAEREREE O KA

T BRI BWTT (851, BrlblcBn T oil, HERSORMICHhTZ->70)
7T v IRV TRIT UL B o T2 DN, — ARG RTS8 o+ 5
D2 Il A, 7T v 7 R—VINIZEBT HIHE & W o Iz lEEIREIR Db v 12, 450,
Foxixd 5 DGR DIEEEZ ZERIICBRI L T 0700, EH00, KEERAT
BERLDETHL EF20ONESIEEHAWVIIERWNRW (72720, ZARLOIFRFE
FESIZAE L2V Y
OIS 5, WEFO 0 L EB 2 TEICIEET 5 2 ENTERNEN)
Z &L, EEROEMTRON? F L TEIUIIELWON? —RIREAICIE, FHi3HER
DFELTCND I EEZERT S, 78R s, EHUSMCY, WEEBEISE DN %2R
BONDBIFHET DL TH D, EENRBANLRS &, ZiUT, Fx 3R E
LTWRITIUTZR B oTz, Z LT [—iAEEEERIZ L > TIELWY) R0 TTAT
DA T2 DHEE LT TR b lanotz b W\ Z 2B T A, 257295 L, Fex
I$to %, TRHALEOWERE] ] LIANOBEE & e ST IR B RV DTEA I 2 £, £
DX D IRBINZATR O ToOIZIE, WR DN —FAICHRE SN2 T HUT e 520 o
N2 FNERET DHOINE, —HEERIC L2 F AL Ll
LWL THEY, XDHIZEL OHFENERIND, BELOEMERFBROREEM, F 7B
PRI SN TWD, fiILA, ROEHEETHL ZENTERVNLTHD, £
S 72 K RENDIRFEF RN AR IS EN TN D Z &1, BRI L~ SR L
IVOFEBIT LD NAREHH L Z B L TRY, RENRO LS FADENRARETHD Z
BTN D (I X IRIRERIFERERIA SN TND), TA = A v R T
ERZBMNT 5 ENARETH D Z E——F s, — ARG O FFEX DIk &
BEOFREMEEZFENIGED TNDHZ EThHD, T X TEZIUIEORBETHEET S 2 &
WTEDEND DG, 72 E*OXM AT & WIHER) 2 KB 200 FTHRE LRV O
=59,

I vI/\DRE

R 2 OVERIZ L A IEME EO#HREMER L ONEE Ot &\ 5 < v DR G
b LV, ZOREL, HO5MEONTERMEE 2t OFEMEOMEZE L R L TW\W5
MHThHDH, bHbAN, ZOTATTENURKIIELY, ITHAOTXTOHONFEA
(ZEBI LT, D ofi] B2 OFARR Cre /o RIE R ADFIET 5 L AT &,
WD & 5 HMEIXF NS OFHE R D DB L - TRE SN2 T e 5720
ZLiz B, L LENTEET AL, 101 0DRI A EMEE i o 7R 7 & 7 ST
2B 0 h, KO/INSTREGND X0 RERFGEEA~EEATOIBFICE ST, ZhuT
RoTIEThH D, ERZRBET 5 Z LIXTERW) o Thd, EEE, R E &N
(X7 NeWROWENCEBIT DB &SR 0, < 6L £ TORMIKRDT|T)DF
RIpHREIEBEIIANZET DL, MIRO—HR2RERCEMEIC K 5 —Hk7eEEh o
DIz, MR TR BEOND 2 EIRDTEAD,

JFELE, ~ v \OFBIMFERFARETH D, TXTOMREFHNORET L2 Z &It



84 2w —WRAHRMEREE O KA

Y [

]
4 — = =

o =

LoF
oy

X, BHEBEEZANACE o lcmpbEs 2 Lok, BELIIMOBURE RWHIRTH
D701, FE LTary Ry hWRICEF L CWAFHOEREZFETHZ LICLD,

MR & | OB ERRIVICHEE T 5 2 LITARECTH D, DIEHE (~9-101° m) DFfEEC
bV, KBEEM (~2-103kg) BREOEELZFSEDOFI ML, 1 mOFHHicH HEED
T~25gDBH N DIEALEELV, LIZH L O/, Bt LnWe » 7 U BEGZFIH L,
THOFERE 2 ~2 - 1010 L B2 LT LXK 9, RITE % 23 EEE CIROWY el ) 72
ET DL, FHOKE SF~2-10100FE L0 ) Z L1045, kbW ERIHOR O
HEZ AR L B2 E 5, BxITT R TCORELZEMMICRESHEL LI, FlziE, FHO
BEAERISREL, TOBEEZp~1033/10%4~10"21 g/cm3 L L& 5 (FHEOBEEIIH D
VTR, p <1072 g/em3 EHEE STV D), S 62, MR ORREEN 2512725 &
SINTAG DU D, Fxr LV oZ EEZBEIZANL S, FHEERDH H1O>DFHMIC
BIERANOVI 2 b—va v EBRATHRL S, bHITWERLOMOFEEREZ 1
LR LTEGATIZ, 1mOERE LIZROKRE SOEE (g) ZEETOILERDH S (2-
1010 CAEFLE D),

My~25(1 +1/4+1/9 + ) = 252 1/n2 ~2512/6 < 50

Fx, RHm? /61T BIHIRE RICB T 2 BEOAMEMER L TWD, TR2FH] OEHZY
L2 b—ya P50y, Rl mOpEWeREREAEEL, TLITmOZEDRS
ZAEETIUT I GE—EE s I alb—3 a7 5720, NESTEEICEHRSEY & 1F
HIEIZTED),

BB 72 & RERIEOES206mET 5 L, FL22504mE TIEZER, £OM1mE CTlid
BEWD ZLITRD, ZOHE, BROBEEEZ~83g/cm3 LT IUL, BEMIZHYT 5D



85 2 AERMEREE o KA

T~ 035emD L WD Z &I D, BLFEIDE, A IZMHAERTZT TR, MR
BOEBELEEBIIANNILEND D, FrZREOEBH#ELFE > TWADITTHH, L
MLENTHRILY O KE EONEFICOWCEHI 17725 2 210t 5, Mz, Bx
DFT=72 BN 2 DIZE T THND, W OO yE L LS (X29), %
NENOFT-RJBITZFDORIOE LV HDREDYTETREL 25, FLNLENENDE
DEDR IR E COEBEL, =AFROHER/1L=i/rhbROBND, Lo TR =
J2A+r)rdfibinsg, LiEnoT, BEMOMEM (2-100F TEEFL L H) 13ko
Eorikd o,

r%(1+%+~)(1+zzﬁ%)<A%<1+6ﬂ§£%>

i t i

~Mo (1+6-1075log(2 - 10'%)) ~M,(1 + 0.02)

ZDOEDIZ, Fex OfEEDIL, 125 OFREZREMT 2 OIS 44008 LA & 72> T
%, bHAA, FHPERTHZ EERETIUE, 50T EL, Fhx OfE
MIIAREE 72D, LinL, TORET—BFERHERRRIC S, Fomfio Rl T — 4
IZH T ET D,

WIZ, WL DMO/NERZEREINE DI D _EIZB W TAH L 5, BIRESZRZIES N 5 732
WE T D0, ZBREMED N OLR L 7T THRE, SDITHENRE &> TR & Bk
MHHER L TH XV, ~ v OB iU, BRifmZ s SEhho 5 S s, /N
ERIZAWZHNZ OF NI THIET Th 5D, ZDE X, mOLiE, & L/AERAERR
MR L7=D4A U5 THAI NDER—TRITNTIRSE2, ISV RN LidE o7
<HBEMWERDLID, bLEARIRENGL L LD, Lo OFEIZE O TN T
EhbThd, 29 LTHXIL, Bl=ma— ALY ERSN TV DINEE, Hi, 22
M L O oM & Icmlf Lizbid Th 5, 72720, FROERIL, ==2—hro
B | I OIERIOIEIEZRET 2 ECHATH 20 b LR, 7B, #iE/EH
DFT—A > MOVERGENIFRNS BTN, NERITBE) & Bz 14572 H H
RO CORIT TR B2,

2.4. FLIEDHEHR

Z DF2FT A EE RS ISR 2 e 2 T —~ & L QW e, ZOETIE, AR
AL I Z BT 2 — 2 M E S X 0 BRI @IS 2 D £ T, — iR B
DEREIZEENTNT, Hit2 LICBITRUSAATL 25 < 0%t LUMAlE 23 EL Y _E
T, BEERIZET 2% FRIMEENARETH D Z L OFHLAFE LS Bkshz, —
IARXHEERGR I 38 1 2 2 MR EL ORI O K AN & F JEIZHOW TR 72 S 3vTz, — AR xHE
PRER ORFEMES & R R EDS T JE LT D 2 EFEN STz, fied BBRGE MEBI 708
AR L TR o RIER L ONR & ORRFIE FIES /R STz, 525 Tldzef o8 i+
I DOREMIVR SN, BEROBENGHE b, —BRASEEROFIEB IO 0



86 52 —MRAHRMEREE O KA

RN D DEZBOIFREICE ENDED LWMAIE R E D IS, 2 UYL Mgz
DD DD DffE KO EARXHERERR 2 D OJRfEIZR T 5 (77 v 7 hx—n ) #Eo
FIEMENFE LS MR ENTz, £72, ~ v \DOFEH L ZORREARRRIHEIC OV TDOBEN
Y (W

HE2FE DRFERO AR OB, W & 22 o RS R L, Z ostE e e o b
[CHENEREBET AILERH DL LD ZETH D,



87 538 AHxHEFL O EERAH

BEIE MHxMEMROERMER

3.1.

A
i

ZHETOEZBWTIE, ARG 280 02372 © OF3ITN 0w 5 B 2R
IZHEREZ BT, Ok ok Lch, EEFEBROENNILFZITAIREM: & B IZBET
5 MERIR BRI, My [EEON] IELDZNE LRV, 975720k 51T 57
D, IRV ETARARA "2 LTI Y, HU LA ORMRLSE, BEEEROHEL, #Ht
HENDHMO B D PG @%AEEW%ﬂmL ZOBEE EBRIONTIFJE & FEH T 500
FTIT 9 ZEM—fRITRO BN TWD, £ L TEORER, FRLE LGS Lo rEn
FoTLKAFELRNWZ ERHALNCEND, WP EILD 5 D EROFRIK 75 %
9D, FHRPEELG O FHERAF & I XATE £ Tl m\fﬁ% CHBMNTHD LTV, HigE S
BIZFERR D LT A0, FHMMEEERIC OV TOELE S, AR IXERIELE) BT
ZEizL Lo,

ARETIE, FxITEROERIZOWTHON L, FERMEERIC K D22 OEBROMIRDOFRY
BRT D, FRGRE T BDEREZ DS HBLRD T OV AE AL — N XHEH7-01L, £7,
FRR GG & NEE A CEZEETITEATLD LI W DO0DT A T 7 IZoWN
Tﬁﬁbio(%bf%®% HFex I TERE A B TN W25 Z &1 D),

DT amI AR EEGRIC & > THEREMOOInD L 5, bbb, HHEIT &
ﬁﬁ’:@ﬁ%mﬁﬁb%zi,m%®@%#tﬁf_&iﬁ%@®%%%EMkbt
AN == —DFEBRIZBWTBEIZEZ b TWD Lo icllbins g Lty
(X512, ZOFERIZHEL LZE—Y) —DONXFERR, 7327 4 —/“/&4’ 7 [Kennedy-
Thornedike] DY FEER, 74— DT =2 — A [Joos] I LD FEER, %~ [7,61,83] #HWH
Z9). R RRAEEL LD W oRkA [79,97,116], Flomn—L Y DOT—T
IWVHEGZEIE ST L D Vo i-A [1,42,64,95,108,119] 23 -7-Z LIIEA L X 9,

Lo, =&l &) RIS, W, 2R, Stofs#hm, £ L OLREROMEIZ
ﬁ#é#@ﬁi%i%ﬁéov%&w//®$&%fi%%%%ﬁ%&ﬁﬁé’&ﬂT%
Eol=Om e Eeficxt L TRABUCE LONRWEZ 52 5720121, #HTDET)
DEEL XD, vA T DFEERTI wﬁﬁbﬁ&%@méhf%%ﬁ,wménf
WD DITIRDONARFETH 5 (F L THEEIZHOW TS, T IZRHERIC Lol T X 220
TLEEEHLTEI Y, ZOFEBRTIE, 200N EWCEE 2 G ANGER) L= 2 & 28
WHIZ S, LaL, ROJICERL LS, MR 2 [ICB T 2RRIERE RSS2 2 &
ZARES 272, W ORI U2 #uEIZh > T (AWICERE 2250 H M) EE#) L7
DTHhoTz, LIEN-T, FEIFxl, BWICHHE OFEHEIZOWTDH HFED [
1) BAEEDOARZFHEFIZLTNWDZ LD,

ﬁ%%ﬁ#é& <A TN DEROFERIIRO L IITERILTH N TEDH L
Bt inrs Liven, 772bb, HHZMRITEIT 5 AWIZHIEE D200 FHIZD
wf@lmﬂﬁﬁ@t@Iﬁ@Ei,%@ﬁ@@@_%fbﬁw,&ov4ﬁw//~%




88 53w AHIMEERG O EERAH

— U —DFEBROFER L ORHE T, D7 EHIRO2ODEMMNA L TL %, (1) JEHEE L
DIEFEF TN PD BT —E (K, =K/k) 7200, TvE LR (c = c(ky)) 72DN?
ZORRNIETIIE L CRO L HIICEZR D ENTE D, tﬁfi SRS I OE ¢
(IR 20002 L L, MHXMEERRROBLEN G O Z OO, BUEOH A IO
TR FTREMEORPHZ B 2 T D, 7285, ZOMDE Wi FOLOIBbDOELT
DZEMOREEDORIEICAN D = L1220 D TH D, TNHOEMICOVWTIE, 2Tl
F 7RV, 2B ORERIC BT 2 FrtE s ERRR OBLS )N B O ZEBRIIRGEZ 1 T72 5 729IZ
1%, BEEERNE 3 L OWEEEEI LT 0, FEBHERIRME 2 F52 AR basic system] | 723
MELINLNLTHD,

(2) X0 EBEWZREEINFET D, BRI B IGHEIE, YA RPREORHEICKLT
TLDN? R, AR DU, b be = c(0)IEHV1FL0 2
JCREAREOYEEFH) (FFH) B (R R 2B 2 8B FHIC L D) 1Tk
LB ThHD, EDFRIBE 72 LICEER 2B T 2ME AR & 75, 2R 2451
EELHERT D LITTERVDEDND, Fix OFRNEZZTR L T2 53R Cils) 4
AT, EOTHLENWZ L THhHAS, LER-T, Frxr DR EOBRICHEIT AL L, F
DIEF) LML TARTIUT R B0 (85 Lizbidhy, okl f13EZE TR 4 7o
JECHEBIT2Z LM TEDITH2 00T ), LrL, ROXIBREMPAETD, 1) E
zeizhi - Ot 2 AN5b L, BEEOWEITELT HD1EAS02? 2) BEZERICEIT S
BHARBDILIEA D= A LIED X H 72 b D2 2D OBICE 2 5 72O OEBIFIK
N AREDOFHBECIZBWTIRE STV,

ARETIE, BEFEOERIZB W TUIW T2V BLRIZRE SAUGTZ 00 & ) RIEDSEE
HHTENDd, ZORER, REUNCHEERE L O xR R O PE I S Tn
%D 4 72 ERCBI T — & OFEXFRIERIC T T 25 LW 5 2 6 s (FExt
%ﬁ%%%@b&wtb Fox IFAERMEREGR E B BN JE LTV 2SR, 72T
Wﬁﬁﬁ MOPEES T2 HIZ L > T ST D EBRIZOW IR 21772 D7), FF
PRARRIEFE RGO ¢ TEFIHREL TV A 0D X YT/ A D] M Dy ——B 5 ——I2
DWTIIIRDFAE THEL <HaEFd 5.

3.2. —ENEERDFXRGRAIAEIRI I S HEH

R PEER RG2S (1) HEEARZOANEL, (2) BREFHGUTHE A ST DA% B
D2ODNHETAKIL L TND Z EIFIAS FHIN TS, HHEREDFELOIE L & % FEH
T 5 ERFEHLD1D &L 72 I TWDH DL, =—7 VEOK HIZEE T 2 SZ5R OG5 E W 5
ThbH, BxIZLLTFIZEBWT, HEZE2E0 (X0 IEMEIZIIH U LA OFXEREE) O
BlX, A7y r—F—U —bOEFERIZEB VTS LR IT UL BRSO
THird 5, HEROEFHZE L TH O UM ERHEE L THEEL IR0 &,
it,ﬁUV4@ﬁﬁKm,%®i5&£%i Mii%%iﬁmbfmé:&%ﬂﬁb
TEPH LR E W) ZEERMNZEDTE I H, ML TE AR, [EE8 251, £
%%%hﬁﬁ%@ﬁ#é%@&@ﬂ%ﬂét _,%ﬁgmxﬁTfa”®ﬁﬁ&ﬁE%



89 3w AHxHMEER OO EERAH

ITRHOVENRD D (& ZAPBEIZE, HLH/NGEOXL IR EnEEETWAHDE, — [
—%wﬁ,%%u?Jmfﬁ'Jﬁx>3Et%f2*%f “Ur—x" STMOZ LT
LXomn?)), HIEROBERIZL Y, TR - TR L Z400 m/sOEH RONBIH S5
X CTHD END THE SEENOIEEOFITAE U LR L QW2 & 20, i L 6
HEHZ L D BOBPENBIAE S dL, JRIIREE & BEFTOR UC, B - J8GE & b I K& 7k
THIFEB L TS LW BN RSN LE S, ZOfEND, #iEk Bl R&ITE
STELAFELIRNE WD THEER] NTFEN=nb LRy, Fxldn Shoo—7 Lt
ﬁm%i@méﬁﬁéo%wf%éﬁ,ﬁ%ﬁﬁ%%mmﬁﬁ@m_ﬂﬁéﬂﬁ%T—v
ELTWALLE, BUE—MRIZZT AN S I T DFERHAEERGR O BRI DU CTHEIEHIIZER U

HZElZL XD,

ATV -E— 1) —DEER

RO X 912, HITMHBELRLHBIIBWNT, ZOEER{E LT, £#e LCHT
Chr7- & B D —HME LV D FEEE, ARETL QWA RIBE S M ORER S 22, BAINS,
KR HEEIGEL L9, ZOHAITIE, ~A 7Y r—F— U —DOFWEHET MTAN
\CHRE22ARD T — ADO TR T 5 Z LN TE 5, AU g 0N & O 21,
KT —DDEERIZI T ORBE SN TS (K3.1), AV FATICHEE Y, (HEROSEA ]
(x5 HE) TiER) L T2 00K, TAVEKRDNEEV (FiEL & [Fl—DRICx T 5
W) CEEIL CWDZOEEICA-ST-ELE ), Ly, >V ThD, T5HL, HEEIC
K3 BRI OB TR0y, =V &7 D, R FUTEEEO PR TR LT-1%, vk
[A— D CEEIT ) vy — (%ﬁﬁ)?ﬁﬁﬁﬁ:ﬁﬁﬁ6020®ﬁ%ﬁ%
T — LD B RIRFCKS T2, £z, MRLFIER 0 S R0 B RIRHICEET 5, &
fEv, 5 L OV oz >ﬂb%¢"ZO@WE;ﬁﬁﬁﬁmukwf,:ﬁfﬂo®ﬁ%@
BEEIZII VR 2 2B RBO LR &2 D, LIRoTC, KER o & &7 Liz
G, ~AT0N I == —OFER (X7 4=V =X AT DER, r~v—T =z

-,
[

[ ||
= =

31 <A Y == ) —DERORTET L



90 53w AHxHEERG OO EERAHE

[Tomachek] DFEER, R F =717 F [Bonch-Bruevich] 38 L NE/LF ¥ / 7 [Molchanov]
DEER, Fx) OFRIL, WRLIEENRERG LG5 Z LIXTERNoT,

LSEIIHOWEMEAIEL L 5, ZOHAITIE, t@fiﬁ“(l—?witiﬁﬁ>

DM k;@/iti@%boo%6t§¢®mm% 2 UMEAE LISV, =—T Ln
ff#é&woﬁﬂ%&%bt 2iE, SEEEIIE OB OB KT D (FEDT
Frv—icks), 2o m,tﬁ&@tﬁ@@@ﬁ&kémébéé;&#T%@w:&
ITHLNTH D (BEEEEOBTIIEICL > TELE D - EDHETIRIEL, TORE,

TSI 2 BOET), S5, LI EMRAER L (WIS X > CTHGELE 72 13RIx
ENDd), =—T7NEBHEERTD (=T A EEET D) OENS, =—T g
OHEERLBESNDITT TH D, L 2AN, A 7Y vr—F— 1 —DOEBROML i
HIFERIZ VN TIE, =—7 /TR D[ TFEE ), £lem—T LV EMEROFHEAEEHO
SERTRIEMFAE (MERSPEEICL D =—T A O E TV IIFELRY) W), HDHERN
_&#ﬁméMthoé%® ERND, T—TVOESHEIETY (Feks, OB
BRI 5 —HEORFEROES, =—T7 105 &0 I3FEEEERE & Ly

AIREMEMN B D) WFIET HHAEIC i BRI LT5, L2L, ZoZ EiTiFoLT
T—7 UGEREET HOTIERW (EximE - biX e 21X, HolE, »D/NECHD &
I, B, BN THE LT-BAEITOHNY O TFTH L TSRS WO X 512478
HZEERBELTND—RADOTF 6D CIER< T, T ORERGIHTTHRE, &),
AT TFIcBW T —7 IR BICitL 528, EOBRIZIE, LIEH < of, BEZEH
ZBT 25 E O H A TEFERIC O MEILT 2 Z LI L & 9, FEREEER O H 5 W
HRT Ry I ARKEBOFEFIZLE 5T, FTax DL ZAICHLOITELRLRO), Fhk b
—T VIR ONFTEETRW AL TH D,

HNEENTHD LT 2L, HEOHEZITENEEDOAZEEED, LIEhR->T, D)
BHEwl L2 &, (o) IXEROBEIKE L, 22 CERIAICEBML TN D
DIFRDZ & ThH D, T7hbb, [FUERERONEOEEIAWICFE—THDLE NI Z L,
Tz, Bar DEEBRoDNEMRT LIZE LTYH, 20N, HRIZX > TEOEHEEZE D
HOTHE SN b DRDH, Fiv e b A w, THRES 7223, HIROERIZ K- TH
WENRw, » 0 (K7 T7—30F) B LebDRoNE, o< KR+ HZenTE
RNEND ZETHhDH, WTHOGEBHIE SN A Ec(0)EF—E 705,

T, ANV == —DFEBRE L OZOMHEPFERICTEEEZ R 5, AFHE, F
@i L7, 38 XU B O EHERIR CBRRN TR — DA R, hud
Z, JEHEE () X2 D HWNIEE R TENICOWNWTETH Ve, T oOERIIML
BHTAZ N TERDNoT, 2RDE L L—Y =M L DX 7 [Towson] DFEERE
F7o, BB T AN TE oo, R, EHONHRE (R—FHmo) H—o
PNE—ANZETEE D EEWEIER— L7220, HAIEZR S 20 3B SR e s 6T
b5, ZOXH, 1ODEEBEEE AW EBRIC X - OBEE O b A2 i 5372
1%, TOREZDHEDONESTWD, Bt E2 A D 2 & BN aTREaME— DIRFEM e (w) - AF
DI TH>T, ZNLANOT X CTORFHIIMERNRIE T, T77bb Ky 77 —E%s
WU COBSET DL LnTER,

FiEm EO RO, FREICEEN T D~ REHO L TR DWW Dok



O 3w  HxhEE O BRI HE

_____________

X 3.2. F¥FatORAX

DIZOWTHETL L 9, —H#BOFgEE7-Hix NEHAREBLS) 123D, =—TF VI ARET
HVEIETHNDZ LTV EWV I EI BT LoD, FUFHICEIT DO ETIE
M DEZFET D72 OIZH W A /i< 0% & LT 5 [35], Z O Tl
OIERIMEID 72, DF D AFHANEEHE &% L <22 (K3.2), ZiUdsEsk e FET 5,
ZoEETHUL, D EY, EOLIRIFAEDA N =ALZFAL, FRIZIHTHED
AN =R LDFELRET D0ER DD (HHRANERNZIE > TOROMEE & FEt o8 0E
ELDEREDOEEZRETIUL, TNE2HRIET DI LIEAEES Lt £, [A—0
KHROTFWEFREE THAEE LI THEET 20N b AATH D, TXTOT—H %
RUERT D DI TR E Vo L X ICHEE) L CW D BLIIE 720 7207205, EEME S LT,
F ST ZE OB O S D FERRAE T 5 Z EsnEE L Sihvs [50],

TA a2 A OFECS ESRHRIIL, FBROT A7 712 S 2 NBH7H
ZRED 2 Te, FAXHEBIO AW (—v+v=10) 2LV, BOEEEEI L CORBEE MK
AR O L DICT D72, AEROMR LIMFET D2 ENTERY, & 2AD,
HWE & (B 7RSI~ 72) BV & D25 NSOV T OISR E & L TREL L D
ERBOEN TN D, ZOFER, SAOEBRERE 3T 5 ME— O i BRI E DS BV ST
EENE-TWDE, ZDXIHIZ, ZOMEDT Fu—Fi, TOT7 Fa—FHEKR, EBRY
IZHGRES D MENH ST HHEAREDRANEL, BEIZZ-5Z2 0 TV EDLSTHHDTH
2o

~A TN == —DEBRB L OEOFLFERITIT Y LA OFHEFEL TE LT,
L7235 T EFCRWT, ZOFEBRICOWTEZEZERONIENLFE L RF LIZOTH -
Too oz ld, SREOHBNTRDOILVTWEERIZOWTIMEF LN &I LT (Znb
DEBRIL, 2 ODRBED B OFRE A BERLEE 425 O THIT 2 DIZ5E LYY, T
FEROTLL DT AT TICEHTIET DA e, =—T UEEOBLENBITY Z LIl
£ 9, BEOA—X—RIHTOFEER THN2HTOFER ThHI, TOFEEBEROIE L INFEAKEE
THAT HIARREED, 1ZADOD LT 7 LRIV OFEMRE A IET 5 2 L DT Al



92 3T HxHEE O BRI HE

HTHHZLZWNIEDTEI I AVEWT 5720, RO[EIERHL T LEDR H D,
Thabb, v~ 7Y r—F— 1 —OFERE IO OHELIERT, GHEromECrmIck
ToHmFIEHoTbOD) HVEIEEEZBEICANZ LT, =—7 VAOEEITEr T
X7V E W FEREZFICHEE 2 H > TH5 2TV [94,95], <~ VU /7 [Marinov] [90,91]
& 23— | —Z [Silvertooth] [115] IFFRAFHEGNT 3 D MEEIHE A F R LTz, #ERA
PolZVMEICZR > 7=D1F, HE2 8RB A —Tlfit LI-BAa0HThoT-, =—T /LH
e I ANIRWE TS, BUE, T XTOFHBNEZELIN TS (REICH
UERIZENTWD) FHEZ, BEMEOT-DIEREL LY, 22T, Bz, BT
T CHER L CWAFTE 2, IYTHORENICBIT 2 RIS HIT—EThs (Hh
DJFIAEAT L 72V, =—T MBI ONTRERETFE LW &2 s, bbb,
T LRADFETVITEBMIRICE > TISEETH D (BRIZ OV TI~VLY OEBER I
ITFEFEICIELYY), 2F 0, =—T ) UIEE I —WEOFHE5Ix LT (RFTIC) &k L
TWDDEMND, NERTCE=—T VAZETOIFEER 2O TH D, EHITH 9 1OD A
KRBT BIZ L > TEFEBRE SN TWD, KFECET 2ERT —Z ORIKRIE, HA~ R
DIFHEDOIEL ZZFEH L TW5D, 377205, WNELE LA HRIE2KIE ORI D TH
%o BB —V RBFELRWEATE X, 0L ) REFciril LI-EHICL 58
DOEE 2 EZE T2 2 ENMEL 25 720120F, OENT Z 2 (& 5 WITPIH o3
BRIZBWTIIZER) BT HnThsd, TOME, ERICBNSNIHEX, ——7 1
RN Z B W TITHIER OBLETEEEE L 0 LB ONT/NENE D E e bt ii7e 67 < 7
STWD, L7 oT, vA 7Y vr—F— U —DERITNIEERE %2 LRI DAL L 72
STHELT, W7 HiAFEEGE L TIneu,

RITE, T4V —DERELEIUVZDHDEE

9 LTHRIBT 5 2 & DR ATREZe FEBR D R R e MR A 38 A L 72 FEBRESMC B 5 &
FTHIUL, ZHUT VST NWEARERILDIZA S 2 WL OO A M) BIRD
L9, HAFETEMIIFITITFELI My, &TEBAFOTHREEIXEE
(Ac/)~1078IZHk LTI BT MULIMEFEL TV TH D (ZIUTZFEEE HEE)
LTWAEETH D, KIEDEE) L TV EIGEITE, FIXIXTEEROLGE LRk, il
—RNIT—EDEETHVED), LL, BHEXETRWEIL, #LEXLS &
5 Lo T,

HATAB LT PRI Lo TREFICHII SN TEY [23], RO2OOFEREHEREIC
Ko TRESND,

(1) 1FEOMIZIT HBMROEEDZEA, & U THIEROARZSIZ L 52k (ZofkfE
I TH Y, EMSROERNEENEE H D\ I —T L2 OMOBE O IR L
720N,

(2) TEMRIZIT DI B35 M E CONMOEARIUERE (Z UKL OSLE 12X
SR OEEBOEMERIEE OFRERTH Y, FEERLOGAITIIRA ~ ZADOFHOFE R TH
%)e

Fx OPELEEIC TAoTL D) B, KITEE S & EEEERF - T ke



93§53 T  HHxHEIR O BRI HE

DORERE OLIROES), HE, ZEHEE) IFEETIERYY), SO AHEITEIICED [H
RE72 ] 12N THTRbN DD NS Z a2 E 5 —ERWHZE Y, 74V —DERIT
PRIEH)FEER [experimentum crucis] TIX72VY, 28RS, ZOEBRIIBVEFIZBIT 2 6HE 2

uzc(w)iv(l—i)

n n?

ELTCRSRT D EEFALTRY, AEIZEARN 2 EE B wlc W T TRbig:,
T bu(w,) Eu(wy) DHBITI R SN T2 b TH D (7 4 V) —DOERTIZZE Dk
7729 Z EIIARATRETH o 72),

— AR RR DA D= 0DIC X 2 — A L DHFMARMAT 5 2 L——F1uE, #iRk-%
ZEPRTEER T D, HMIRE L TRt CiEB 3 2 2 >DOIEMER A2 Z L 13, Bl
FEDONBEIZE > TERLLETHRICAZDMEFETITRY, ZLT, TOLIRFEHROTIZE
ST BIDOBFEE T LT T — 2T HXEX TR, RNETERLDOFmILZE DOENMSMIZ
BKAEL TWVDITENWR (ZEE T E R EREARLZERE L R D2 EnHY, HDHW
TR AEADELDHZEbH D), MR X—FHR L BHRR B L OMER T
DEFZERHZ I 5 @20 ~ 30 km TD S =2 — A VARSI L, FEBREICBT 5+ DARSS
HLixie-oTn5, E9FTHRL, J2a—FrOWE, I 2—F RO ER X
OEBETT S, e @mE THIE SN2 LAy, ISR irbh-lliEE, LV iE
feIZE 20X, BRMZ2R 100 BRI 72 BRI 2k~ D IME S L O RO G O B ORE
WERLTWDHDTHLD (ZhbEl, HERETEHLOX T NVAL 2 — R mTiEiE s
o TWA, Thbh, 151, 5 & x10%, OB EZHEET D 72D —ixfExt
MHER A ST DX OHEE L TV BIZH b bT, ZNERID L Z12iE, ZHFrkiH
KR OBEEZ B E L CWAEAITIE, MBI 2 2O TRE RIS L
T, FRHRAMEGGOEMENA TA e X —A K220 X ) i cEA T Z &
ILTERNWZ LK LTHEZSSEDDR), [ 2a—F 2K H5EH] ] DSFFERFERHEEE R O
BRI EFICHEOND X OIS T=DIF19B0FERHID Z & Th oo, £ bHEER, 56
1S, S 2—FUVEFFEEMEEOEETER L TWSZ &, F2, I a2—F DT RLF
— DN, ZOFBEBIINE LIERKT DI ENERLINTZ, I2H00b 56T, fHxt
BT b OBETFUIERENOHIBREN D Z L7, AT HOHEAREL S BT T
% (ZHUIBARERIC ) )b AMETH 5)

)y DR

PN D72 0ICHER LT <25, 20 A2 fIEH &V 9 FFRIZIWTIE, WY v R
B (ZAUIARE E, RG-SO R IR EARKRITH D) TEX, ZUEERS
IZEBETZ LI TERNST12A 9, 3Tk [29] o0k %s FEZRETIHL, W<
MDA Naeh 2 89, HEELOFTIZH 25 FLEOEREN D DIEFNEIET 5 £ TORE
ME, FENSTODEORICADBHOESO%EILL = L/(c —v), B L H B OEE

OHAEt, =L+ L/(c +v) (22T, TIHHGGESHOEY) Thsd, HICRIE (—

2



94 3 HxHEE O BRI HE

X

%] 3.3. 2D XM DOWRE

RRIZAMNT EZRRERD) 120ty =t, & 272 L, L=T(c?—-v?)/(@v) &5,
BUEDERIZOWTIID = Tv/n 35, ax®Billfil+5L, artana~D/LTHY, F
TvKcTHDHND, a=42/(nc®) 72D, BSN DA 2R OEREOBE v «
350 km/sTh b, ZDOREHR, DL RMROBINCSONWTITa K 2x10767 27 T
RTIUTR B2y (AU OEREORE LB 2 T\D),

%%5&,:@%ﬁﬁ#&@ﬁoﬁw%@fkéoQmowf®ﬁﬁm§®ﬁbbﬂh

LECUERDD, T2, xBHENRICHHHHOBIETHY, Hix K THST,

ZDZENaDRIFHFELIERSE D, T2 TR, S TEEEZHWT Blgnrz
NZFREIC LTSN D2 D) & o THWRRHIHREZRLET 2 Z ENAEETH 5, DED,

Q—g=§+y(::f,y«T)&%<:&ﬁ@%,:@:&ﬁ@ﬁ%&%é%ﬁ%ﬁé

5, L, Vo YVOESEFHET 72012, W<O00a Xy MRk,

(1) t, = tITOWTHWTT D Z LITIEEFERNTH B, 28R 5, BIIISNSTXTOE
BITEABE L 720, E72, Fox BHIL TOBDITFREIC AR (HDWITIUER, %x)
RO, FHEBFIUIRNFICTERV O E, FHxldE ) LTHRRD LN TER
WIrHTh D,

(2) R OBLETEEOIRFE T, BINHLSIZE SR EIE T 5 £ TORIT D NI Z b
L CEBROWRT- 2882 L DO RNT EOBEIFT—E L), 202 ENEEOLER &
DxDOKE SOREZOTEED,

(3) JEMFE—HEARBEE (KR, TAUSTHZEM) PEERT o5, v orFl—rar
REMBEL D Z RO T WD, T 5 DESEL D L2010, EHyRTIER
) ZEEBOEW, LrbPE L IHERO N THENSBIHZTT/R 5 RETH D,

(4) Bex DFRIZAND Z ENTE HDIHEDOFHGFEOHATH LD, —i7eh6
213, FxIFROXBOR Sx 2 ERICFHIT 5 2 L TE Ry (M33), RBRoOXMIZET
ZIEEHRERE LB (HER) ([T 2 HC ko> TR/ 7= b D e D, LER-T,
KRR & FFOWLEN LB L Sb, S5, HUEOHREO THiE | X O RED
KE SOWREREN, EENBET D E CORRIOUPEREEE GHERE) I[ZHIR% 52 5,

(5) BEIZIR~_7= L 51T, B2 EIXFETT, Bl b Dldc(wv]) &



95 3 I HxHEERR O BRI HE

c(w,[—v]) D EMRBIRMETH D, LT > T, AR (Aw/wo) DITEFEEDS (Ac/co) DIEE
OHGGEIIRHE, L7223 > CTE 7z (/OISR L THIRE 52 5,

ROEEROIROIA L N THD,

(6) B SN Hw, 2 FF N2 B LT D DI, #i—kE L ClE vTiESd 5
1ODMIR T2 <, Bix B Ch A A EB 558k CTh D, LA -T, TR
HIA T — VTRV TREA 720\ e D JEEE (R AR L TH, fi—kE LTomiED
BREED D FHEREE OBNZRET D Z EIFAFRETH 5, HIRD AT MABRE(0)D 7
77 NRHLFADOIKR BIZIE, BRKE (1)) ZFD, OZDT T 7 RFEED AN
7 MNABERIE 7T 7 L (JBIROET) fAIFTRE/RZ E R > TV DIGAICDA, BRI Sz
28 (1) JEEER 0, (t) (ZAUTR KL, qx (0 ONTHHE T D) (28I D5 AT MLGREE
Hw, )DL ZBHIT S Z 212k, VoY OERRZFEA /2138 2 LT 50
H L7,

EENFHIRY, ZDk 5 b EERSICE L TRILT —Z OFEMSHT M TR bz
ZEIER, SHIERM L TENRTNER LRV DIE, TAKROLGAEIZONTDOY v
DIGRITEIE T D1 BOMAERZ T T, REEHLTRIL WD NS ZEThD
(ZERIN DEEHLRIZ IV T, A2 2 R DRSS, FHEZR 2RI S 472
DOEREDOHIER T HMEDOIREINETL D), D& &, MHRETOEMENRKE TIUX
REWIZE, IREIOFHSREEI IR L, £7IREIOEEE D (HHRAET) KT 5,
—ERDFEE [29] 1%, 7 o—H—00LY—0D TFEE] 2V oY ORGZ BT HEHL S
HIRLTND, FEEE, 260 ODREEMIAENZ & (& TR RR) 1 Z2hbo
WMRD a7 &%, FLTHERBRWZ & (ZHDOHODES 2 EE L-mE) 1%
ZOWDZ L EWEESTND, U YOG E X0 ERICRGEES 2 LERH 5D, 5
VTSR e BEERATRERR) B A—2a V2 E LRI A0 nTnnTh b, S HIC
Fiz, RO L—X —BIBLOEHES 1L, SEIIEEAOME RS FIET D AR H 5 &
EZDIEERERSIETHD, L, Vo VoliGiadEE L7V RERELZV 552
CNIAREO BT, WERGLEED, VoY OE b THREENT A7 TIZET5
X VEELVVHFRIZY A bhttp://wwwiritz-btrnarod.ru/ TEA Z E N TE 5,

v vy DEER

Y= v 7 OFERITEHEE A Mc # constant DEHEHIGHLTH 5 (£ L TRICEET 5
AR E SRR ORIERGHL T 5 5) . T OFEBROE S A2 BOHZ 5, AJEREERQ TlE
#5792 MO~V 12> T4 208 (L 0 EREIZIZ3SDOEIBE 1D 7 L — bt H, XI34Z )
MREENT, 1ODIERR (FL—FHIZE->T) 22003 IcHEISH, 9 H1oIEN
WeatEl v (EESH), b 9 1 DIEREEHE] 0 ISES) L=, 20 DWHNS S 5 72, T
AT, #IROREE (G 5RERMOZEICL D) TS LL, Az=8r?/(c)THDHZ &
oo To, QO RO EEESEEOIFEMAIMEE A, Z 2 TIRRENER & 72> T
RN EIEALNTH D, BERTHN -7 E B2 T L W0 QOO KSR ORT
FARIERRANET T 2) . I2H 00D 5T, IROBEZFBRIZOWTRFT L TA L 9, FIK
DFBENEEFRKr - olZ[73> T, 7272 LAr = vOMEIZ—EDE E£ L7425 L 5 ICAHICHL


http://www.ritz-btr.narod.ru/

96 538 AHxHEERG OO EERA H

%] 3.4. == v 7 DEH

RKLTW ZEEBBLTARALY, 750508705, L7z TIEEEOEQ?rX0IC
B3> TR LT, IMEENFERNCE 2 bNIAEE DM (B2 1 XBEF O 5k
FE) L0 BIEDMNSL R L) 2 EH, 75 &, Lo NIFEMER &
PR & KRIT 5 2 EMTERL 2D, Z 2 CEMROSEDOKEMESE5 L (N> ),
BRI OBIOER O 1XFROMEISESN TV, ZORE, HIROREBIZHOWNT
Az =alv/c (ZZT, BRI (D) BT EE, LIIMNEOES) L) Xeh
%o EBROW LR GIZLY, ZHIFRITILICBE L TINEMTH Y, IROKRE JITRIDOH
N EBREATT D 2 E N TE D, JBIR L2 1O DEARX NS DUV T ONNEE O TR 1%
FANZG 2 ONIAEEOMEE Y b/ NS TDHENTE D, LR, #RORBEIZS
WTCAz~v/cEfGD w=WTARETH L0006, QDB HEIFZTHY T v 2L
EHIoHd), LIeino T, (55 ARRRR 3R OEEhE (2% L CRYERICIKET 5, 37
bbc # constant ThH B,

ENEI—TILOEOHIZEORZDIFEE

T—7 VIR LTI 2 A b2 LE D, BERS W HZ2 31U, HaxtrvZek ) (1
FEAOMEE 2 B2 200 2E) AR L, Tl 3o WHRYEZe ) (PRS2 F - - E
ﬁ)&wota47@%A%ﬁL¢5®j:ﬁ§<®%ﬁﬁnﬁt ZRET D ARYE T2 (5
g5 Thd, lm—T/] LW HENRED LS &= DIZBEAFEL TNDENHTH
5o TRTOEBRAEBEMO>—BIIRT-D2ET/MCEH EONWTEICHAE X, 172<
X TEENSEN] EWVIMBEEZONT-DIET—T VDR THoTm, TOHRIZBITD



97 3%  HxhEEGR O BRI HE

WO RBIIZN LITR RS THEIT 2L Z A Ot @M, &% [139] WV,
HxrwBWHES), 77205, S G — BB 2BENTT VOME S 7 LIS, HERT
IRRBRBROFJE LTMENERL L TH-> I LESND X972 TH D,
Bl 21X, BRE~Y U LAOF G LIMEE (BB 28722 LICIREN 9223, [RRiEE)RE
(VTR DFAET D E WO M) 2T 57200 il RRIEET AR H 5, BEIZD
DETNAPHIES BEILTWADD, ZOFT/MIEEL TV D (IS TWND), &AM
FxFRE = BIE, =—7 VEGmICH L TOAZNL D ZL 0L OEER L TE e, FEBIC
%, MR E T BIC Ko CTHRREN L ESE SN T X To—7 LVEERIZBE LT, BRI
BOWTEHLTWA 7 a UV—RNEEL TWEIZH00b B9 (TIE, £k v%< ofif
DET KL TERTREZ LD ITHBONT=DEA S0 ?), Bz, =—T7 VEE
DAL TCTHOHEEIT AR THD Z LTy, B REZ &I b7, T = constant® &
XEKHPICBT 2 EE D EREE KT LR2WDIEN G, =—T VBN HIERER TS T
ITFHICBIT2L0E LS (LA LEWEN600001E) BT D AREMNH S Z L2,
B REZLIFMB R, RREEITZOMMTbRESHRTHDOENDL, A =7 ZAD
EFIVIRREGERWVET L THD, ZOET/L QR LOIEEMGIEES 2R E L=t
FIOV) ORCFHIREE L S1E, SOOI E ST ATOBUR B 720, HIRZ RRT 2B
IR, A N—7 AKX TRASNIZMIENEDOTH D Z ERRALNIRDE Lt
720N GEIE R0 Hide 2 B O R MR 2 fEl b S0 TORWMRE RS O HIZ B 5723,
BAMNITIE D DICREETH D), AN FEMT 5701 L T &, BIETITHoIcRE
BlEnzo—T7 /U (B 20F [1,8]), /oo —TF VEgEfEE - BB S -3
ST T a—F [142] BFEET D,

WIT, BIOBARFBEICEEEAED, WS ONDOELRERICEL TES a A MLE
9. FRUCIRWTIE, EZEZEMNIZET 2 MATEICOWT, KA GRS & Th 3
EWEER O S OBLEIN O T 1T o Tz, Hlbo—7 VEEGOBLE N HE X H I D6
BEHLENG LD LD L%, E (B ZITRRT OBIE) OSBRI LT
BE, BEICE DT L ORE5 & TV M LAV bD LD, Tz, =—F
NVSEARR| E T VARGHE ERINCHRG L7z #F L FExEaE 2 b2 BRI bW oz, K
(Z=—T VDEIRES X OVRIROPIRIC L > CREIZE & T oD E LTH, ZOoHriXfbE
BT o7212595, T7hbb, MAROERREICET MG AL, S5IZ&RMED
BalZ oW TORER—7 VEIZET 2 8H5m 2 KUAR IS U TIN5 2 & 3LEEHZ 72
ST 9 BlzE~A 7w OEBRIZEBO T, HERBROHLEHRE CH 530km/slZ
ONTL FEIEE D) LTHIHER Z LN TERD TS D), Loy UELERI IR O & i 72,
BEIZ 7 L UiE, RN BA R IE D Tl —T L OS5 8 2T 0L x ET UL L
WZ EERT, HOREEEA L, BEKTRELESS, =—7 VOH551& 3 01X
HATAZFE L (ERINITREEICBNT) BESERWNWZ ENT LRVAFIZE TR
Shie GEREBIOL AT FEBENIC BT 2 OB A 2B 8T 2 LERH 5),
772l MILTEAIE, 20X o000 aREEIE LI TEHR TIER <, B

WEL ik [139] SNT AT PHEREORIL (HEEIRZIRE L) - BT H%] OHFAFA b OO
JEI 35 | http://naturalscience.world.coocan.jp/ 2 #g# LTV 5,


http://naturalscience.world.coocan.jp/

98 53w AHxHEERG 0O EERAHE

BT 5, =T VBB E TG EE - & ) ICHERT A LD TE LMD —2R
t%m_TL%&ﬁ/(@E)@%ﬁf%éo«w/#t%ﬁ%%ﬁ%®@mﬁ%®ﬁﬁ
NHBLRTDHZ L ELYIDOLIEG LR, X202 EEEBNIIEC TW ot L
2y (ENZ, MRS T HAMEAAEE B E L CHEEERICET 210 imaFIH L
TWDDIFRETHD),

kw7 k—/—7)L [Trouton—Noble] DFEERIFEZEZEFNISIT D H Y LA OFHRHEFEE
EFELRW, BILTEXIR, FEMRICETL2H5DLFZHIINT Y LA OFRHEREEL L
JE L7V, 7287 s, Y (K0 IEMICIEE) 1L, OOV IR &R
O OEZEZEM A2 L, FREOMO—H3ICB W TUIR I L > TR S 4L, B S
NOEMLTHD, =—T /W5 X T 0 EEROELEITIE, 7 VRV OMAGREE ARG
TWRETDHZ LN (SR —/L RBFEELRTIUD) FICHHETH Y, ORI
@ﬁ~ﬁ~ﬁﬁ%ﬁ$ﬁﬂﬂ%@£%f%%ﬁ7%nfw5(Ké@k AhEZIL, K
FiXHE VRSN ERLITULIEH Y, FEITIT1IDU ED DU oFEAbEH] OFEk
NEASNTWND), T—F 2 K [Rowland] DFEERIT, ——TFT LVEEGOBLENS R, —
~%wﬁ@%ﬁ;of%éma%f%n5:k%%%tﬁ%b,itﬁ)v%wmﬁﬁﬁ
HOBLENS BT, EET 2B OBERE OEMMEEFEA Lz, Ly by, A~y
7 7 L b [Eichenwald] 38 X OV ¢ /LY L DREERRTIL, FBEMENICEIT 5 7 L/ VOREER
BonFEFE SN,

TRTA-)—2F40 DER

TRT A== B AT TGt~ A vy o TsE L OME—DEWE, FiEICBNT
%, EOGEICLMFOEET —LOREINELL ROV IIZEIN TNV LIZHh
Do LML, TU¥MRIZ L o THEZR DL, FIHINDILOME & ORRICIIT 5 tiEAE (i
FlCRT 2B EOE) OHLTHD, X6, TG B~ A vy o FiEhH o
T —LEOREREL, FIHSNDEOWEE LY FEIT/NEV, LERn->T, 3k [38]
DR LTSN, rRxT 4=V =0 XA T OFEBRIT~A v r—F— U —OEBRE WM
ROHRIZBWNTHER LR, 2wz, BRI~ A 7Y o OFERIZE L TR T
O3 Ay MIMGFOEBRIZHBT 52 L b, EROBH (TUWEHROEEIGHEC
FIETHEORM) &) BHNDE X 572018, BREICEDNTWDHEE R, FH
HOFHIEETH Hv < 15 km/s (ZDEH RIEMTIEH 53— FRESHR) OF N1 L0 )
Th b, HED D XSRS OIRENMEE OT = constant (T#0) ([ZBWTHEHITLF
T 5720, REICET I RERLEEMIS HRAZEZT-L 2 A TITEENM 227 <
725, b ERRSITEEA AR oD G A BT DR D I c(0) DB T2
NPT Z e ThDHM, TOHBIZIZ DL D RERTIHITRWVELRWZ L Tholz, &
HIZ, BZEZEMDGEIZOWTUIEMSRIZET 5 & b 5 iTHEYZ RN G4 TH 0 il T
W5, T720H Y LA OFESERELN 12 k> T 5 [48], =—T /LET LDOLGEIC
BB —/L NIZET 2 A MY, ZOFEBRICKH L TH#EHATHZ LN T
x5, 20X, INFTHRELITNCOERIL, HEROEE ORI LTI oA
DR B> THZRuy,



99 3T HxHEER O BRI HE

TATR-ZAT ALY TIIDEREKERDIGEDHE N Y TZ7—HR

WIZ, TATA=AT )V )V [Ives-Stilwell] DEERIZOWTOiEimIZitEL 5, T4 T X

H SR R R R D OB T, ZDOFEBRE = —F L OSSN LI LT\ o
E (T7ebb, ERAEZOSNENORTHZ EHRETHDHZ L) IHEELEI, £
ZH, MH2b—Hm<ICLTHSOBITHKY 24 (Xok, AnE o LHBIEOVNE
IZRAED72D2A9), HDHWIE TR EERR AR L2 6, B2 isiE LT LE
7] KOSV ELT, FEEHEERZH LW AR & (ETEREE THRIES LT
WEER E S 2 b)) A LE D LT 00, FRkExHEER ORI TH D, L TE 2T,
R 77— ROEAHGROGE & I3R2 Y, TEOBEIZI 5 B EIKFHEOREIX
EBROFEFIRTHD (Thdz, ZINLERICET 2 S 5R5GHERmAH T o E
ST DI UDTTHD), EBE, 74 TA-RT 4 vy =) VOERRIZ, ZOREM I
BWTE2 L (BROBEORHIEZEHRLI-LLTY), #Fy 7T —18 Tk, 0°
E180°ITITV 2 DDA M DEGHED Ry 77—, T bbbt Ny 77— RIEEl L
RENEST D Z L DTEA D, ZOFERIIFEENL2FERCTH D, 72870 s, MIEE (FH
SR EMEE AT H0) TFBEETHLINETH D (61T, ZOFHFEMITEX 7258
DD FHRE 2RO THY, ZOZENELRHIFHMEEZ LT LTND),
[22] OFERIZL, HXFRORDNLOFELWHREREE (121F60+10%) 2Lz, LR
STEDORIL, R 77— L0iE, T LANEE—LNITEIT D60 DRk
PEIZ L > TRESIVTW A RN H 5, ENLISMZ R8T —4 [22,120] 23
FETDHZEEHNANLTEBI ), RICKRLIE, ZOFERIZOWTETOHHEEZ X 5,
FIRFRE = DI DOERE, LT Y 77 RN —E ORI (B — A0 3EE O
TESR A EE T A BE) ([CEEOLEAN GBSO L) ITHIE L TWD, EERIC
1%, BN S DAEBITR 2 OREAITHET ORI 2 O G, LovhEEN Ik L CEE T2
VWEIR A B O T DS DN E B ORITH D (BlZIE, HATETEZICEATLE
ST=DIEAHIM?), DFD, BitSN TV DRIT2ODHE K 77 — R OMICEIT 5
HOO [GEEEE] 720 TH D,

FIRIFRE T2 DU, FRERAERHEERRICIT D Ry 77— RICBA LT, BEE Y 0%
fToTW5, T7bb, 513 (T72bh, BREE ! ) 122V THRETL TV 5 DI,
Z OFER A AT O A OH I Ky 77— R L i LT 5, TR O%5E,
WNRDRE R Y 7T =R BIFE LW Z IO TH D (7200, MimE=blis
ZTCHIEBRETLIRETIEARY), UL, b LHEDASERIEI & AT i OE 2 BRfE L
TWRWE Leh, #13£5, MEFELEF LI L THRWDTEA S (BRI, Vi
RO PEEZFE D HERFAED L~ L DEGER A > TWUE, IROFEED IERE/ R A Fis 12 R
HIZenTcE b, —ETFIZEB L T AERE 0 KE BB A L C\b, K
WD EHFICBNTH LRI > TEE) L CWOABLHRIE DS, BATREFREIC 08T 5 o R Kl
DENINL DT D1 ?), AR AL IZE > TR ENTZERERIZEET 2 Ry 7T —DA
X (BLOWHAZREL Ry 77 —2h ) DI & DR IR 2 KAEH OISR IR T
DN DDA BERIEI OV T, R E[132] & YA Fhttp://www.sceptic-ratio.narod.ru
IR RENTWD, ERROEROEGE L 13R 0, BAIRELZHLDOTIE R, £



http://www.sceptic-ratio.narod.ru/
http://www.sceptic-ratio.narod.ru/

100 %532  FASHEER G O FEBA R

X 3.5. WFENER L TS EXD Ry 7P I —35%

£ 0 B2 CAORE—IRE L O 7325 EE N ER T 5 & X OO t—
PYSRTHZ LI L XD,

FPRANS, B CEBIT S ABIRIC X o Tl & o Bk (Fiudsl 2 1,
&b WK EOHTHV1ED) IZOWTHRETL L 9, FRIEL TV DEEENNR (X
35) IZHDETDH, WENFITHOTHIEL TS ET5 L, (EEORIESAITHRTORIZ
FoTHIINS (BRI, FEEEIOR|Z, % Ot @i 2B A Uik cEl %
ZEICEoTRETHZENTED), ENEITHORITEIE L TW D IRIROSEEIZ Y,
WIUTZN EFERIL 72 DIZ72 5, RIT, WS —EdHEv CEMALEE 75 & L L9, Fix
%, WEEFELVWEIDOXMERF INDET L L THENIZERDY, Z0DOES Db SIxt
IS HREZENT A LICL L) (EHEEEHOLS, £OREMICEITNIXEOHH
RO DVIE R OER 2B 5 Z L1, TNE BRI CERERFF>Z LN TES), B
ORI AR R0 oo b5 &, ZELEEIC L D2 DIE 5 OZAGHLERE

2L, BRI ICH D, HiE, Ny 77 2RO T, AEL IZEEERICE
WTHIE S5, HECBHBOMOAE] LInTWa, Ao =0 (HEE, 50
I B0 DR X &2 ORI A U2 IBBN TEl- 72856 ——) OFMEBHRNS,
FRO TErIE LTV D IEIROIREN O EIT & Ozt & DX, S IRENO BT 225
GIWCRETHZEMTESL (ZZT, T=t/N, T'=t'/N), TDI=DIZHLEH

(ct)? = (wt)? + (ct)? — 2(ct")(vt) cos(m — )
ERWE S, ZO2RERECIZONTHELS ERKEH 5,
=t (,/1 — B?sin%6 — B cos 9)

ZIT, B, B=v/cThHD, TORME, FEBOZEMIZEA L TRkAERFD,



101 3532 FAHEER G O B R

[X] 3.6. ZAEIEENEE L TCWDHEED Ry 7T —2hE

_VI

v

= B?sin?6 — B cos 6

AFEIE, BRI E PIC W TERE L TV DR I K> T S, ZEEEIT T
HEVCHEAUER L CBY, B0 EMGRAICIZSRIZHS EL LD (X3.6), HilFlE
[FRE, T DZAITH L TRILTEF(ct)? = (wt')? + (ct)? — 2(ct)(vt)) cos(m — 0) Z W,
QIR TR A I OW TR LIk &2 155,
W + [ cos 6

1-p52

ZORER, HEEDGED Ky 77— RONNITIROEE RO LT b,

v1=v(\/m—ﬂc059)

ZOAROEHFIAZNAEND, ZOARIMEED & X ITIELW E W) ffmnE s H s

b, FEBE, AEOITIR & AL E DM OERZ BBIRIIE > TWD, RE7R 5, HTF

I OYE L1380, ZOAEILEBHORE TELL TWEINETH D, HohizAX
IRV ED & ETHA OBEA G < DX, EREE LA, ﬁh/77w@%#ﬁ

EL (AR = 12 A LTEEA), ZOMEIMExRERE BRI LTS &
WIHHEETHD, WL ZEEENFRRNOER L T D & X0, %@&@%ﬁ@%/7
— NPT DIEE R,

tl

v (,/ 1 — BZsin%6; — B;cos 91)
B V1 —B2sin20, — B, cos 0,




102 3533 AHRHAEERR O FEBRAD LR

ST, FROPHRERE D] OFEICRS 9, MR a 7= b O T, BFROEE) & (55
& OEE) % [ E ATV D 1O DRI AR E RZICEN DI~y I R -T2 T
UL ThD, TDOk, EHIXD, HxET-HIX2o0iEEh % [FRHIEET 5 2 & 2
DATARF—FZDHEDEFFE L TNDLIEEZEMELIZL LV, L L, #5132 2oDAK
DI HBLWVTNEETRENTONT, BEISELR -7 (RIZLA, ATA v abA
ANUAX2ODRADBHHDTE ), ZORER, TRIZIBWTIE, BAHEE T LITHERS
NAPHTL %, ZNET TR, Ry 7T =BT 21005 ERIIARD, Wi
TRFIC R 77— RICBT 5200 H A% &9 THURRIFRC 5 2. % Z & 23 AligZe
DHy, BRIZE LT (RIZLA, BOHE, 200ARITERITHGEEHRATH LN, Fh
DITMEZR 2BIARE R 2 5 2 5 D72,

HE, FAIIEKEEOGE DN Y 77 =R G0 Th 50, ZOMEITEDS
AICh, BEOBAICUHFETDHOTHD | TOFER, T4 TX-AT /L7 = VOFEBRIC
BWT, BLEOEERIZOWTHRFRENEBIHISND Z L1220 (2D X 5 72 LT-JE
WEOERARR OGN LD EVY), Lo TEORDRITBIN S £ TOMRBERAE LT
TUT7ZR B2, HOGEITIE, TR OSSO T Ny 77 — W KB S 5 72
El, Vo WHEREST=DIEA I N2 (LA, Ry 77 —2h BRI OEhER) D054
[Z UGB RB A FF T2 2 VD TEN B, I F o T BN TIX RV &35 &, FExtHm
7 EE&w, BOXESDLZLNTED [60], ZDXHIZ, ZOFEERE £7-, Rtk
PEBEGSIZ 31T D AR RO OB 2 B T D FEBRICE T 5 1 O & R A g 2 LI
TERUY,

—EROARXS A [38,107] Xk b EER3ODIFEER (A 7V L DERR, TR T 4=
— U HA T DERBILOT A TA-AT 4 V7 2/ VOER) ZFRICEHEL, Znbidr—
Lo B (R RR O ) ~ & —FZE L EoTW0D, LML, Ziaubh3D
DFEBRTIVT NG 7223 HLEE ) & Ff > TN 2 & 2 13> T D, HRskka s
RISFEBRAVBLE D RI-BAETE R, [BEOTEZES TS| OTHD,

#WREaOAV

AR T A RIBIED K D, NEEIT S0, JIFHBIEROSA TS %, FEXt
PEFER e KER O EBREE CHAES NI Z SIE—ELR20E W) Z L 2R L T LE
NhH5, HHPLLDIRETIHT—TVIFELZWEELD ELTYH, EASITEN
(P LTEME Z2 R > Q0 D, BIlIE S HER E Tl Ly EE L2 LT (—ERE
IZBT 5 —FRREH TH A H &, KRR T-MEEHTH A H &), SINTZEDORE S
FIIHMNETHZ LR, 202 LITEEERICE T D E R ARIERIM: A e 5
ZLICE o THHET A ENTE S, LEAST, RSN TV HIGIEIEERIE, 517
DMFLE LR, & B WIFBIHIH SISk U TR 2RO 00 DB N2 FRIZ 72 > TV B
TUIMTRZWET Th D, LL, EET 2MERDGFIET 2558100, DL 9 7Rk
B7p THIIMHIE] 1372721 DR T ULAMTR A RWIET Th D, MRaTxgiz 2 Wikns 5%
I A EIE S 2 22 D 145 & OFRTEIBIRR ISR T DRAE GBS, MR, %) Oy
BALH, BIEOH 5D D GAIZBI ST\ D, TNIET TR, BEEREM R ORI,



103 %533 AHKHAEE R O FEBRAD ILHE

FEEBROBLAICBOTE NRFEMSR), T72b b, BAFORE OGN CIXERIN 2%
U TR REMNR EXKAT D2 EDOTERWRICEATL CEA S NRITIT R b0 e
W) ZEEBODLRETHD, ZNDRBOLNRWNET DL, Z OBEEITFEREA 76 H O
A d, WIS L > TERREA L 2> TLE O b Lvu, BIZ2IE, 3_To T
KFEA ) ERRIFIIN L UICIEEMER 22 ER (MIERO IR XY — a2 —DRY 7l &
STEXDOOTHBIEAIND) OLETITRONNTEY, LERn-sThH LERITEERT
Ta—FERALIEET DL, ZOFEEBRAETIT D 7 OITRERAE B R O FE MR A
BEHT2Z &iFTEld (R RWEEMEIWEETOH 5 5582 T513E 2
ZElTh D),

SHITH I OO T AL M L L9, FMEEGERDE LWBEER R DG E N D
M &, RGN R L, AL LS LA T D 20T R TOENMAET D
DOPENEVHIRTEE L, o< BB TH D OKBERNEEINTZD LT, B
RICBH SN2 EEIHDEESINIDITTIE WO LRI TH D), HEHEBFET
LONEINE NS EE, T OBEOFAZME—FEl LT\ 2% 5 2B IE LWEERZR D
DN E N D B —— Z D25 DREAE AKX T D LERNH D, WD BEHRD,
R BRI B W TR R EN TV D £ XD THEB) 1I2h- T, FELERVIIE
L7 HDThD (FeEkFERHEERR OMmE & fim O A G O 2RITHEAIZWT N LIF2R W,
TROLMENIITE L TWENLTHD), LNLENTHRE, (MHh0REhENE
HENDHEAITE, TOMEODIZ, BIOBFENHEE G, R 2ETVERS D,
FNENOREIL, ERMICHRIES D REWN DD [H L] #5A TS, #HilxiE,
WMRDBHENBLFEIZ (V) ZILLTESE, MIENIZBIT 20 60O OEITHZL L T
WD EWDFTREMEIEH 502 FEEMIZIZH 5, FlZIE, FH1o L L) LT b L=—
TIBEIET D HIE), TLTE20 TH L) L LT, [H LA LOREENED=—T L
T D IRFE L CWA R BIE], LcL, £972812 L, 2008 DR HEE
IXFE 7= <ATDBR S 72K 7250 BIZITHELOR L FH20OFRN T —F )Wt LT lRl— D
v CHEWNIW O ANZIER) L725A, £ OM 52 OBFRIZ2- 2D AMNICBWT—ERIZE T 2
ZET D, EZAN, FEIORVELIOZREF—HANZ, 7272 L=—7 MTxt L C3vdll
FECIHES) L2 BAI2E, MxhEERRTER L2vTHAIT LN BT, HB30ZRMNICHIT
HIAFE L FE1ORNIZBIT 2RISR R -T2 b D L 22D, T OHAITIE, FxHERELE A
(Z L CT& 0 DI RS EESRR) DHGEL TWD, DX 57z EIFFEICB VTR
RBTHVHELE LT, FEBROWFE TOLMRIESALRITIUTR G2\ (2 OMRGEZE Ik
JECITR T I E B V2R,

FFERICEAT 2 21003 X b, HHEORIEICET 2 EROZNEIUCET
DT —=ZDIEHLHOXFIREVODEBRTHD, & 2AT, FEEARTEERICBWO TR S
NTND/INSWEFRIRZET, —TEOMFHLE (T7ebb, FrofERicaGbE->UoF
HhE) ORIZIILHD THLNTLLDTHD, 20O ENBRCREIZBIRELEZHNZDT
bol-, Thbb, HxEmE T HIZL > THRRISNNTWDIEHEEOHEEEE, BRI T
WD FFRRRZERIIH A2 B D 2MTEM L C2RI B ER SNIMETH L5 ThHh 5 ([25] ),
FHIZBT DO 8IT2 0 EncmH S cunsd [5], STk [48] TIXEZEHRIE
J 2D ()P FREEIINTND (ZORFUZ DWW TIEIAFRB & ClZB W TRFTT ),



104 3533 AHKHAEERRR O FEBRAD LR

X S—Z ~ O 5270 A IR & RSB F] [13] 2252 LN TE 5, Z
DL HEIERIZBIT D OS5 EBIR L T D AREED B 5,

AR A RN I IR O HEEEEY 5 L CORBREFF- TV D, JIZ, S HICHEE)
EEGBMRN D D LT HUE, AFHEEICE L C GEMXERIEEORA TS 2) MERR
Tl ERRTETIED Z LT TE < 8D, HlZIE, BEXITEONDH N~ — DO/
JEIMERET DB OHE & W DBHR L2220, b 9 12061, KWK > T
ZOEFH AN U CHREISEHEy, TEE L TRV, ORI CTHRIRFEIRI K Eh 2 i
LCWbET5, 5L, ToWENE, BEO—HICBWCTIIEICK L THE L Tun bk
DO Zd Ev, THEATWNE, REOMO—EFIZIHB W TIEEICR L TErIE L T b ko %
HEATW Z EIZh D, ZORE, WEIOBHE Zv,+ v v, OMICHHZ &1 (£ L
T, BIL TS 21, ZOMEEIIRERE COHEBEORE L 72 5), IROBI, ROBHWT-FIT
BEDORENIZIIT HRATHEIC )T 5 Rpii7e B, FENEICRT 5 EH 22K O
IKAFT 5 2 L1272 D (7 LRV OREEHRE D & 5 FEOREE) .

BRI EE R IS B\ T — X OFGHLEER T b b & HsI 72 DR By ET
LD, EbOTHYRILETHD, U, T2 BALMITEIRSN, ZOBEGROM:
IZUS T2 D INE DIRAFBIROBER DI BRI T e bl TN D Z E A EHR L TV D, H#11T,
BRx 2P EO RAEIE, HEMERAOMBLER (@E5FES) 128\ TS 2 bHADRFE
fEEoTe e/ EMB V1G5 (FURM7RRIEERIZ IS T 5 EOfE & SEE, fdf
E&H D WIFHNE & O OEWEEWHZ 9), #2120, REMICIERERX0%LE, ED
il (BHEME, & 5 WIERERA 2SO & 28 fE) (B L TEH SN TV D AHEM: 2y
i (BDOWITERNE) »oEXMTZLIXxbdTHETH D, 77— (FrfExH R
ZEMTTWD EHRENTWET—4) OFDOL ) RENIZEZA2FELTH AT HNR
W (iTLA, ZOLAICITD L EEmEARHATALERS L1 ETH D), B3I, RO
FHREICEEZ LY LER D D,

1) B ST 7R W E B ORI O (B 21X, JRFIZ K D FE b 0% 573
BREISITWRWRIEMZRER) 126 & O HEHEEHRE, Z2ofkReLTEr, £
IFEOME XV /NSVMEZE 52 5 AREER H 5,

2) RIERE 2T CTHER S N-FRFIRE), &2 \WIHER L -difiRE 2 2O 4 51T
WRAFEZE L & 9 £ 5RA0E, B, 372b 5[ cos (wt) cos(w,t + @) dt =0, £7=
IR MEE 52 5, HEOER (A Y B A TDOER) BT, ERI0&HE
NP KENLE LGN L THDITH00b BT, et ISR 2 & b T
INEL 72 TWABEHD1DIE, T — IO RIEMESICH S AREERH D (2 7 —0
Z DI TIT 72 > T fifghr [95] ZJHNHZE D),

Wofi7e A AN 7T —Zh R a2 FIH U CTREOMSE AT 5 2 E B TRIATIC > T\ D,
LinL, N0y R=L 7 OFEBRIZEBNT, LB ORI 2 IR O R A Rk
FERHEFE R OB O NN & BT TV A DI, OO TH R TH D, THUuTHtiskiz
L7 CTH D, IREELBBISN R TR COYEBRITR L CE b iahny 8z
FIELTWD EIXE X, FEERFERHEERGR O REFRI X AU JE BRI & > T o 7o < MEEALR
THHZEIHLNTH D, SbeTiuE, b U E - bOMRHIFHOFELIZAD
D LT b BRI iR —— SR OVRBIE R I C BT~ D9 ——I 2 F TR S B854, o1



105 %53 %  FEXHEE G O FBA R

MZ2ES LRTIRGRLRDDEAI Iy (LA, EEMRIETIEA AT T —3h5RH
EBWMEIET ADOEND), —FDOES L1L, HITFOHLrikz ), TRRTHE— L7
ST EWoTnlzb T 7O TIERW o ? Ry K= 7 OIRFEEBRICIBIT DHEHIE
HrbFEle, EbOTRDOLWLALDTH D, TOMHT T, ERERBIC T 21E (X
O IEREICITIRE ) OEENIESN TS (LvL, ZOENNNE & o 72 Mo
BARD NS 207 o IREE IFHEHNITIC 351 D58 O 0B A FHEAT T Tnvd Z & 2 B HZ
Vo TIX, WolZWEITIUXA AN T =Rz KL L TCORBHIEH T 5 Z &0
AREZRDTEA D2 b2 b, RETEZ Ny 77— R EBEA T 720, & DU TR
HEATOFREE & U C, AR ZGBEE DM & DR AR AT D 32 DX 2 &T%é
FEEME E LT, B o, TE SNTZBDOR 0O DZNPFELIZE L LS, 2

AEHNIZ IS 1T B IR S @hﬁ&bfﬂ&ﬁm%kioo%%iﬁfh%_%%bﬁwé
X, RTEBRINT D, WITETERINT AT HAEL, T O—HICIEZERIN I
HHDE 255, TORER, BPICES SICBOBEEENEND (O 2 B EN
BnsZLxx2bH5), LML, ZTOHERETHLESONT, EINTEZINLDFRTOEHATE
i%ﬁ%ﬁ%MLtk%zéwiT*ﬁT%éo%%@ﬁ@ﬁm%ﬁﬂ RIZEAT 5 2
L, FLTR, BBRICK > TEOREIEBEMNT S Z LD TE LT X CTOSHRICHEA T
HZEIZONTIE, BITRE D ITKITe (Fikds X O MR I3 E S I 2 ofD
ﬁﬁm%ﬂmbfwé)

JHERICET A%k D a X X, MHxiwmE b iofbibiﬁﬁbﬂé%ﬁ@&é
A RERIZ L2 BB LD =Dk~ 72 Tk ©12) ICETH 8D TH D, Bzl
xR 72 BIX O RHIE c 2 E ATV DIE (Flx1dv/c, %ﬁ)%FWﬁnm&ﬁjkﬁU
WD T——Z O X ) RTG53 LIS LITENRTERY, Lo Th7al &,
LA A & MRS A IS BT D 8L L7 THIC %LT%&%ﬁ@%ﬁ%ﬁﬁézgﬁ
HI2H 00 5T, ZOMOHKIRAIIRILITEED L— 2 —BHIOGAEICHAE LT, 2ok
2, EBCAW SR TW D i%ﬁ:ﬁﬁ%ﬁﬁﬁf%ot_%##bgﬁ,%%m
KRR OFT =72 (17) ST DB RO T2 NS WA INI=D Th -7 ([118] &),

— AR AR PR ER D S R ER

AT AR EE R 2 TR L 92 b O TIHRWV, g a2/ b o L 357012 (1
KB T BITARHER R O —TEICOWTEH L TV ADEND), — AR RGO
%%_wa%w<0ﬂ@H%%ﬂf/h%%E%_%Tbio%b@fﬁwﬁ e
FEXIERE T2 BlX, DAY, FREREXHEERROMNIZ IS T Dtk & &Wﬁ@@ﬁ®
FENIZ Té#%@%%%wtﬁiki ﬁf%é(mzi# %yﬁmiﬁﬁﬁA)&
FELTHDR, ZRUNOEAEICE, SHINTWDENIEE FEEMEROZEMEIZ S 2
D 6T, BRI IR D AWVARIEE /NS WVERE (Bl 13K E DN H S8 E D5
) Lz T,

ATV —=F—T 4 7 OERIT AR R BT TV D EEbhTuns, L
ML, ZOEEMIVEO (205 200 T INT) EAICH E SN TELNTZLD
Thbd, RIL—RT—FIIT 7 BATHEESEETRNOMEET-BIE, F ol IERXD



106 53 5 AHKHAEE R O FEBRAD ILHE

fEax T Lz, 12 h0b b, ~A 7V ——%—T7 ¢ 7 OEBRIIRH O E KT E
XFFT A LD LIRS (R, ZOMIRIXE NS DI 38R 2R O MR B
BxDObLODOENEERLTND), LLEDOEAITIE, ~A 7V ——F—TFT 4 LT DE
BRI T =L T I OEBROMINE FIETHZ LT b, BEOFERTIE, BAERID
HWAEEIZBWCHE—ORENEE 525 L ARENTWENGTHS (Lo T, =
NEDEBRD 5 HOWT N EFRHEERROIFEF NGB B BRERH D),
—EBOFERIFRE T2 1L, GPSHA—FExHEEER OfERR (DWW CIZRFRAR P EE G O f
) EEBICEMTI TSI 2 0MEERIE L CEEAL L Y L LTnW5, ViERMR W%
WOHEZRDETFETEA TV, LN CAO=ARE FBRICH &3 ZAF
DEDOWTE) 1Zx LT, ZnbHo THES] N0 bR ERi>Thb00 (72, 8
W EBEOMBEOLEMNICK L TYH, ZNOOHMITE 7= EERETHD) 2
HEFE T BIZ & > TUE, MAIBFE L2 IUT7e 6722000 Ly 5 STA)ZAr B &l 4 I8,
2720, THNOMZGISBEV LY ] T20%2 LIEHHBIL T, TEEICIITBFAE
LTCWD ZFDHIZDIC, HEoBEH TBHE] &) P2 B CHIBRZRFO% & D1 C
ROTHFDOEH Z & [144] 12, LIEL L HEBUF THA LD B EIIRWD TIN5 9
, fTL A, MESERIZBIRR] (WGS-84, PZ-90, GLONASS, NAVSTAR GPS) DBR¥&IZSMNL,
RILTERRT AL 2 (T3 2 HIBRER ) O 3B~ O A (FAE DA % Rk R BERR O AMEIZ T 5
RN TR o TeDIL, 72 bz [BHIE] 7-5H720720 6, FEFRZH (HIHEF,
B, RBAZR, ERZ) 123, BERE-BL BT OHM] 2BV Tnd <3
W, BESIE, ZEDOINTE D TRPIRZTH AT I IETr ) ORI D X 91T
B LRTTRBRWDTE, T, £50VWHDIFT, 2T A7 LANAVSTARGPSDIE A4
1%, F ORI EE BBV T10.23MHzE T L2 X 912 5720, Bigktasxsiig
UHIA B H G TV e = My & =2 2RISR IE vy, H RIT W CE 4010
22999999545 MHzIZ B LIV T\ 5, bbb, RFEICOI HHUETERD RITH O
1THE) ICLDME—DFEBREB L TNDLDOTH D, ZOHFIZHONWTIIIGEDOY A N Thpite
ZEMTE D, BlxIE, GPSIZEAT A301FLL EORFTFORFHESE TH Y, GPSITAHXTERER
EFFELTWDZ EERHMIZTEL DY« /vy F (RonHatch) 23ENWTWD Z &
ST, http://www.naturalphilosophy.org/site/cnps-memes/ ™ % Z& 2 72 X 20y,
Sk [33] TIXEIRFREN = RNFX =3O BIFR STV D0, EHGICE
T AR DEIUIN ST N E ZITEA T LEST=DFEA 9032 ik [21] TRk RE R
2B 5 TEROA—E ZMEIEL ) Lo BRI TS, LIL, ZO8
IZBITDEREROT L X—F— (FIEEER) 7 NAEMo7 [FH 13F o7 AR
HHTHY, TP, U R=LTHDFERE~A T V) ——F—T ¢ T DERO L
Z, BEOCLDIRIOMEITORERAMFIT DD L AT 2 LITTE R0 (AR EER
LU, EHRITARE TR L _R—2 —PNE IR T4 71272 5T

WEL = > URL 7613 Ronald Ray Hatch (S#f¥ : Ron Hatch) (2R84 5 e FICEHEET 5 2 LIZTE AR

, ://wikinaturalphilosophy.org/index.php?title=Ronald R Hatch Z#F|f4 2 Z & ZF5EH LIz, 22
MOENY FOFRIORLFEINIENE L T o — 752 LN TE D, BHENZ LI, 2019 4F 1 HETE,

Wikipedia Tl FICBT 2F0HIE 7 O 7 3BRIC LA S CuvZeyy (Wikipedia, Ponanba Pait Xata T

E



http://www.naturalphilosophy.org/site/cnps-memes/
https://wiki.naturalphilosophy.org/index.php?title=Ronald_R_Hatch

107 3532 FAHESR G O B R

:k%mwm%o)kbwaw:ﬁ%kio FSCAE SR PR B @#«T@Aﬁiﬁ%%f@
LB THD, KL, fHxiwmEH T, MERROFELEZEMHES Z LIk -
'Oo@%%%m%%%kbffJﬁjbiokﬁﬁTV6®T%5 A, AGAERE D TR
@W BWTC, 4FERIZT 2 U NVAEARDDZITID 2 L2 DT E KIE T D
IZHh X ) EWADORWET TEEH L TWD EWIFEHEE, HBFLIOEAIN? bhA
h, /—Toh5d ! LA, FMEMEERLES CtrB8 LU 0E) [ EE CRiE
THEHRRLTWDDOENS GEREOEREIIFHEEERO &AL E TN TV,
TPz, FralL, NUr R=LT7hoFEERZ G 758, #IHRERICE TS5 = 1_—
A —DREEZ B E - LR L TUIR LR, I, Fexld, s Ot r2Z2i0 s
1) BHA OZERERUCBEOFR LT L [ —ORATAE L, »oBudErsfFoZ &
WTED LD el (ZOHEILE BN EL 5270 #AHE THo L
R—=Z = ZHBERTIUTR SR, Ry 77— RITHEEICOAKIT L, IEEICIK
fEL72VDTIENG, ZZ TRy 77— OBR bR 2 SIFH LN TH 5,
20D FEAITFERN R —DNLEICHET 5 Z &2V, Wi OEWE, —HIE PRl
NV, MAFIITRNENILEDHTHDH, LorL, FEERERPEEGRICB VT, X4 %
*%@5%K@@£okkbf% ﬁ%wbé’kﬂf%&w(Fyfﬁﬂﬁﬁ’ié)
7L, ZORKIREEZSH -T2 R o7 EE) MO 25 2 & A3 AHEE
oot Lz, oF D, %%iﬂ DIRAE (GGAN 1> TRR-TZbD LT
2 L, Lo TEIII S D FIE, ST A RO ESIT O 2Tk
72K, MR BT BROEL LI OREETH D, i DIt T R RS Ak 23
(IZEGINEHREZEZ T OTIERWY) OTH->T, 2O LT OTFRLF—
AR K OBIEOFE RS @S2 BB TRy Ev ) i HRECitik 95 Z &
NERIZARETH D, ik [21] I8 SN TS e 2RI 57 D= f L —H%E
ROF W) Lo HREZ - 72 ZOmBO—BHFExHERRIC L 2D TRl 1%, &5l
FIOFHICE > THE O TR LW, Z 2 TS 72> TW B DIHEBIF A 72 D720 5,
ZONRIT GET (AR MEERRR ORRE) OFFHE TIEH 0 B, BlAE, KiEho
L (EROBRMZRWNT) FICHRE MREBICH D03, TOHINIBN TV 5
R BB SN2 WET CTh 5, IR X OEET OJF 1 HiEEREEICH D (T- 005
HTEZY), LER-T, AT MUROBERERE (Z O3 em/s OB EIZx LT
X 2BV A>T D) O 0IZ, AT NUEROASEIIZR RN Y SNBSS 5
X THD, LL, WTINOHAIZBWTY, BoNn501E iAo EEaY
@Eﬁﬁﬁjmﬂfi&<,_@@& ZRE5-9 5 BARR 70 FERERERREY A 1 = X A DZHFT
%o IR (B AT FABROLETE) ORRIZEEALD DITHERETZNS, WA~ b
A®%ﬁ_ow1%ﬁbfﬁt BIXE D 2B 50 ? Jl#if AXYT U D3k
NTERR 2 &2 b%ﬂé@t%obw-%LT,E%’F@FJLtﬁmfmt%@%Wé
NDHDTTIIRNE WS Z EEZBBIZANTZGS, ETO—E%, EOXT%2fF> T\
F%ﬁﬁ%btﬁﬁjE%%M¢Lm¢5®téoﬁw Fo, THEHEEPFEE LD



108 553 %  FHKHERERR O FE BRI A

(X 3.5. — AR MR R DK ARERS

LLESH? BIzIE N T 7T 7 FR—IL] ICHEBIAATEE LE 9, DT/ X—
EEALSERWEERALLE LD, K TPRZEOROE ETEV BI85 [F9F3
HL, EBIHEL VKT HZ LD, MAEELWRZD—ThHA I YRR
BV, a2 o7 MY v 7R L A7 2 A TE vy (Bl x X, Sk [21]
DO3FHO T 28T 2 WEEMEORIMIIGELL EO O TIEZe), Xy K=L7
71 DFEEROFT I ST XN F—OHFEICBN T ZZIE LW (b X —0 2T 5,
TR OLNAOREWENET D) L) ZLiE, ROBEER (X35 2268601 TH
%o EIGgD FEIZBWCEFME & BEFUENMEE LT &35, BFonider2l%s k
FEH SH L9, EEICRBW IR ORI OB FHONE L2835, ENHGENE ER
HES, HFDOTRIF =N Lo T-02 e Lz (MERk Eomozeg 2 B0z
7)), Vol NE IR THRAITENGNICB W T RN —2EET D 2 7L, hit%
BWATE TR BT 720725 5y (IR T v v ¥y Ve q VX — ki 252 72072
HIM) 2 ZHUTKIFEBITIZARWDN? 20X ) R FEIE, EASgD FENICRB VLTI
DHEA T ORG——yEFUENKHEN S —Z2FA L, BB\ CEIUTRIET 5 5
%ﬂ%#é&é%Kwo%éﬁﬁkﬁé%ﬁﬂﬁﬁ%%ﬂ%b@w%é%ﬂﬁkﬁéu

[BUAFAET D) ERIDODHR A (Fex OME—DOFHNIZEIT D EROPHRA L) EHT
DY DEFRINIRET HZ ERAEETHY, T?KT&%&DOWﬁ e - HDOUVNL D
POEHIL, EbOTHWIZEDbND, TIE, TDXIROBRIEHT BT E DRHRIC
BWTHEINDDEAIN? LA, ERE W L OIL, WEHEA - THELLIE{L
DR TE RN DOTEND  (BIRILEE & ORYE) ,

FHRHEBERR O IR R T 2 LA 2 T T2 &, Foxid==— b ol #7222 & R
OBESICENFT A MEN S D, I HIZET, RHICBET 5 A « BT MVE7d
ARANZEYFE LT i bantn o fEsmnEEs Han s,



109 %533 AHKHAEE R O FBRAD LR

FEREIZDONTHS—E

FPHRONS, DX 57 5y ) OFEE L) SENE S V) BEIRTHOW LN D23,
FERINCERSNDVENR DD, MIROZ LN 5, HiEmc LV EE LWERIL,
TRt U 7= BRI 269~ 2 @il L 7= FR B8 D LEV = AR/At &\ ) B2 EE DEFETH D,
ZOEFEIL, W) OEHBOBILIZBNT, TO MM 2F -7 EDRVWNST
bb, &AM, BEEFEBEROEY = Wil UTGHEDOERIL, 727256120200
MEZSI =3, FBUD, Fxlk, OIFmiREIOLE LI1X8ReV) ERARB) O A (K
ZHEPBEAICETW D DI TIERY, LIRS T, B8y BERBSIEEIMHE 28> Tnb
DD, FLED TG DNRIERE & E/ER T 2108 CIREIRMEE SR (B4E) L
TWBIZTERVDONIONT, Fhx LRI 7S 2 RN O Z L IXTE R, 52
12, 2B HOIFEIC XL - CHE S HE &1L, Trx ORIEEBONEBIZIIT B 5 008
EHERROWETH D, LIERn-T, Fax o x84 Of) OREEREOINTIZI T 5 iEH)
BREENZE OGS GUOBEN ) IZBIT 2 EEBHE L —H L WD I &%, SOICREAT
DWENDD, ADE A, FAUBET DMERZRFEIIA AR L2V X 2 IcBbinn s,

HHBLERIC BV, EEORESIIAREICERZE SN TS BORERO Z &2 B0
LTCTHATHWVY), &ZAR, SR E07———] DFAIZR-> Tk, (FExtimd
e HOERIZHES T) RO X 5 RIRILOF R ENTFET 5 MR D | AR (TF
KRB DB (X2 OMEZ > TITbivd) ; JEEEE (ZOMER, fHExmEzb
NEPMI2c + vORENEE L9 LTHRLENRLS Roln & &2 AT DB AL
BIXLaWgng) ; MAEE (Ziuch & SO TR 1T F 2 U [144], et
FITPAMEEOREBI ARG L, RCFHEITET S~ 23ET5) o #EE (ZhixrAY
— BIKO&EERZ O] EALHET, IRES CIIFLERTIEAEHEDIL TV
W, 7L, ZOBEIESTmE T BbIC Lo TLIEUIE TEEEEHOBEE] LSHEINT
Wb, bHAALZIUL, ZOHEN [T2F-F) ATIERY, HDHWIHGRE-HIZ X
S THRIE SNIZEE L U K& L WG AIZR > TOREEN), b E T, [BRCiT72edb
NTWDH3DDay Tafolonnh S EHEE] Th o, FFROFDITBSND TThe £
e, BHmno e W

JEHE B 2 BB OWTIREICH R 2 B0 THDL A, SEIINETOLE (Wik:
(R 713 KON B 720t B 7 L O5E) IZBIF 2 EE G Z, —&
TLEENZ BN L > TE Y BREICERL L TA L 9, IR B2 G R IS mH 9 Fic
W%, JEENZAGEEE N D OHEE LOMS T, &2 o, 2 55 & 92 2585t
LizeT %, 2086, IRO2ODRMMBELED,

1) ZAZTEE IR K U CHlEy CESE) L TWO AAITIE, SEOME DMUMo 6
P, ZEWEE (L/t) 13072 () — v K> TIRESH, ZITE S5 6o %K
ITEDLOTHER Ny 77— HAERHIw = wg(1 —v/)IZ X > THRESND Z L7
%o ZABHEEMRNINR D RPTHIREE  ([EE Sz HEZ FFOZEHEEONERIZBW TR

WREL e m o 7 OGS TILE IRHER B0 35 S BICIBN, 2 O 7= D FRE IR O A 2= R0 K I
BansZERNEL BB, O, BRICHET 5725 PENBE L TV AREZ KT HICH, FEk
BREOTEERXETF2ZLEE->TC0N5,



110 533 AHHAEE R O FEBRAD LR

TOWREN TN DREOMEE) 25T 5 2 L2208 VW) L, F 7= < BIDR
BTHD, TORE SIDNOMEE (B2 b2 WHHBEZROR1-?), Z(FHEE
O, B o, 2 KT 2R H 5,

2) [ERTRNEEYy CES L CO AT, FRISEOMEIIET 5, KK D
NThHeBIX, O, #EMN - T 72R2EE S () + vESD, HEDNKENTH 572
OIE, Fex | 3FE L, WHEES) CIRENEBIOGRAHF L T5 2 L1220, BERZITKRLT
P cloMBEIO Ry 77 —0iEAE B0 D S ERE TR T H 2 LIXTE el 25, &
FEDORKE SIZOWTIE, MBHEEE | ORE & ORI E RHT 2 L NFRIBICIZRTRETH 5,
Bl ZIE, [AEFICBIT A2 EHRFKRORZ SZBE L TRTIENTELZEE2ENVHES -
SRSy 1-8, R, WiEEE, BEIEROSEAEITIE, 5k KOS M oE RIS E, Y
VIRBIORT Y UHABUTERIND ; RIEOGEIZIE, #ERIICE LN < D0
DR OHFENR VI L SN D, BZEFIZBIT 2 ROERKEEICET 5 H 0 1556010
DAREOFHB L CTHRLNTND, ZIUDDAFRIZEW T, SEOBFRRRIC FE R
BE B2 TOhDDIHMAEET-BE X ThH T &, FEEEICEE L TiE, BRI
SRIEEBNOHHANIZIBNTOAR Ry 77 —DiEHlw = wo(1 — v/)IHE> TRESND Z
EDMEE SN TWD, LEOERER L ONEE T, TEOLOSE, 7wbWC=—7 L E
T OWNEREE (P72 BHEE) DA ET 2 ARt & 2 558121E, T X TOMRL R
FRITEE LM LT 5, L7eioC, HMEGRAIOREICE R, StEERK (ZZ2ThE
7o, ZABHEENEICEBT 5 R E Tl <, JEREZEREEOMOEZERITEH T
) BXOARHIRBEAICBIT S Ry 77 —0ERIOREICE X, ZASIEEROHEEE
HThHD,

L TE 2, #HEITY METHD (FhzfioTns) EWH BRI K D721 T
b, BEEIIAETHDZ LixTEw, Bz, ENOKET DL X, I T
%o FHRFHE T2 DL OMERHEDIRFZ A MEL L CEDIZET D &, KERHZ TR
RKONMEERFTHND Z L1085, ZOFFRIFERIT, Vool Ml LD STt i ?

BB WVEFE AT X O, BERERERRIC RO TIE, R IR ORE GRY B &
WS & L TERNTRITIL TV D, FERERAEE SRR, HWEOMAFIOLE
FELLTFIZ/R D KO ITBREIN WD, T72bh, WAIHEO ECIHENT D 2 ENRTERWN
D2, FDGE, FarDNEEOHRED ) BD1 2 & cEEHE LWEHEL L TGRALET D L,
20O EDF MO 6T, ARHEELRIEVcEFE LD, T7obb, HFl
BHODIIREY 22 LB TERVWDOTE, L ZAD, XXA ORI R O, Fx
DNV 2R 2 DI OME & —FEISBATEAITIE, TR THR0ITY, Fx 3EHE X
DINSWMEZETSD, L, EOZNENPIEE LV /NZ V2008 2 5k L= 5512
H, TNEFSTLKFELAFHEEEGD Z ENA[EERDTH S [155], T772bb,

c ¢
nc + nc nta 2nc -
= = (o
nc:-nc CN. (€Y /.2 1+ n?
1+ c? 1+(n) (n)/c

BlAIE, 2cDKRE S OBWE ZFFO2ODEBOMXFHIIEHIE, ¢/20RKE S EFFO2OD
WEDELFRIZ, 4c/5EWVOEFEEZ G525, 2o LT, F-FEPELLI—F



111 3535 FEAHEER G O FBA R

bbb, Fxlk, Fix OMFUTIET D FEERF O IE AN T D HREERHI IR S 7] 2>
DORIFZBHIL TWD D0, Zivk b, EIRHEDITDHZ ERATEDL LV, MEiHY7Ze
Z X DML TORREZ L TWD 00, #tdn 7y o bEYGHEY 7 2R I2%
Froaz tixcEon—yr T dn v MO L TR EER O E TROMED 72
%, oy FPRKREEERL—E O e, EbOTHYTHS,

3.3. FLIRDHEH

WBERRIM LD L ETERBETHY, Lod Ky OZEFREOT xR Ot
ﬁ%ﬁyﬁﬁml%ﬁiuﬁ%ﬁﬁfdfwékuVﬂﬁm 2k, FEIFEIIBO UL (R
PEFRGRIZ 31T DR ERRI R G DAFLEIR > T2 AU IBN ) —E D FEBR O AR RITIAERR & 43
#ri, %@%ﬁ@ L) AR THENRDH -T2 (ZZTEDNLTWDDIFERTE LT —
X BIROFAY Ty, EBRFILHFICE LWOTE ), RECTITEZEZEM] FExERE 2 &
I AN EEZEZE]) ORI OWNT, FEERFERHPEERER OMESL~ & BN =58 ERD L)
P & BBV HFE L < 00T STz, ME—FTREZR M D () IRAFEDN &£ - 72 < 4L
SNTW Do le®dll, ThHT_XTOFERIL Brofif) L2 LN TR
INOTeZ EDIRE T, RIS, R G 2 SRR L TV D & SOV TV DREERRD
Hran, ﬁ%%’%¢5#$®:f/hﬂﬁz%nto

AREEZIX, FARMERERO EBRE T, ——T VG, T — & st Less « (B4 5 —
g A v N EXWAT, AT, ~A T =) —DER, TRT A== FA Y
DIER, TA TA=AT 4V =)L DFERE %2 1T D BARM 72 BEHIRRRE 2 & £ T
%o I T, FFEAERHEERROMN TR SN TN D 2 H OFEBROFRIRN £ - 7= < i
UIThDHZ ENRINT, KEOKDY OGS TIE, ~A 7Y ——%—F 4 > T DFERE

OA?/F L7 T DEER & o T ARG O EERA R E S 4, — A R

BIFDINOOEBROMIRNPFRY ThDHZ EDVRENTo, AL, FHRHEERG IR
%ﬁi%iot<%t@w:kéﬁﬁbfwéo



M2 sz EgARHERRR OB 15

F4E FHHRAEXIEEROEBNF

4.1.

A
i

INETOEFEICBWTEL, FEfE R OEER SN TFE L TnDH 2 &, —fi%
AR R AR A K NTWD 2 L, e b e —# O EBROMKRFRIVFR R D TH 5
ZEMFEA SN (2% 9, xR A SRR OBAIDO X S I2H7e4 2 &
NTED, LLZRICLTH, TOHANEHEV ICHEMETREEITH D), BHlsnD
BB Z DOV T ORIOMIR, DF 0 FHXIFRAIIEIR & 13570 > 7o iR 2 Rk 3 5 72 0121,
FROFAZIT TE S 0 TIEH DD, ZOHATET I - THIMEFRR IS 5 4%
PN R 2Nz, SHICEER LD E LY, 22 TETRBEIC LIV, R0
BRIEZIED LT 556D LBRENBRBIFORNZ IR L LI Wb HiERE NS
ZAFCFHTHEHOTAZFEL TWD ENWD Z &, F LTSRN Z DD —o
DL L TEESN, TOBICIEE ) Lz DR FHEEOINESR~DE LN 72 ShTnd
EWVWHZETHD, LL, MEGOHE TS 2, RIUIE—2RWIFERE S 9 ICi3
WEWIDONRFE-ETHD (bol b, HimZFimbid, BN EL HHE S [itns 7
EHEOIBIOHRETH DN TV O% ] 72T 3B RIS L T b B R BR 2 Ff > T
HEFEHIME L ZATHDIOTHIN), Thobb, BN Z2BEGIFHEICEH &S0
e TR %, EMHINCET 2 INEERTLIE b 722 <, FEEOFBR ARG IZIB
TIE, KESOEE, BHEmEREX, H20E SDLoEabtE] ORTF A= —K
FRFHSNTWD, REOTZRBNE, FFEEMERO P CEEMER LR > T\15
ERDLNDDE LIV WME—DERSY, 72 BARIEI BT & 2 250 ES
WIFEL, D ORBES DRI T A 7 7 8 L OREROMIROMBILIZ O T S
HuERL SETWDL I EERTZEITHD,

[Fx i, TANEICRHELIEZWLOEERD S HIZRD | &V HAREEH S
I, FEERFEXHEBGRIC Ro 72 W BT E D, TAZORAL 26 > TEE TV D | BmE
7HIXZOMOREE 28\, INEZEIMESETW D, 5L LD DLFERD S HIZHSYY
DT DBEOEMT DA ER LS L35 (bo &b, EHLHEMAICET 2D71EH),
HEGOD 2 BIZBUAFET D AMEENE (BARAIT, & OAMEE (IR R EE G T A&
Bk STV D) 1L, FEBROMRAE L RE i TARSE S Z L2 AMREICT 5,
FLTEDBIZ, EBROARTZEEINL, T—XICX LT b= fis D LoE /b
(FrEOFERICADELZT =2 DU ) I2k-T MEL ENDMLH] THRAMEER
Do

HEm B O HR ECEMOER F AL O FREADNE N SNSRI, —FR7e K
TR OLHEEAIH L X 5 LR AL TWE, L, TD X 5 RO AITIE,
~ 7 AT z)VFRBRRANS LWL GO R E D13 THY, TXTOHiFe—L oYX
ATDONTHHXTTHY, FFFNFRR IO —a  OIERIOE 2R3 9 ¢
%, BIGOGEINL, —HBFARMEERROZ O X 9 e URHERIZOWT E T2



113 54 % FEERHEEGR OB /)%

EFEEMZT-ET) Bard 22 ENARETH D, 2120, —MREAICE, Rxth
EVFXER D, B, BINIRT2IZHAI L, FHOEL I EET 5 250D SGEFHI 3T
T4 5, LN, FEigmo 7T 7 u—F 260, HaYHFRIIFEOH b5
B %2 DEAOFEDORIZ S &EDWTRET D Z EIXTE R, ZAUXEROYEAAE
EBHIETHD, (ENET TR, FRFIL, HOWIHEMIIALER, H50NIEEY TS
HVELEN) T EEESRE L TRITANDEX R R TUTR B 0,)
R EE R OWEERE T-DIC K 2 BB b £, ANRENIE D, flxE, M'EREE =X
N =D OMBIBRNR - (SRR L EEZR LTS EWVWHBDZ Y 7= Fik
[40] 120%, SIS EERICBOTH F o7 RILA R, ZOFBERIRIT, Fhit
EFHRED TR, U T VRO HARER X OWEEAE ORI, DO R EMEDIE,
& D 15 DEROGREEEF L OV D ORI ORI 1T 2 EEEH H B9 K 23RO ATREME O fife
T, FINCRYBERA, A RV =DA% 2 OWTHUCKH LT, Win/e 5B
FRHFFo TV, 20X 9T, HEE X —OROMBEBRITIR T I EEEE Eo
W7 HEEEME & B EEIR Th D, ZOMBEBIRIE, (ZHDWINIRT KRR
EThHAH &) BEHOBEHIRISIZET 2 =3 X —ORE & b0ld 0 R Th 5,
R D, BRZIE, TRTUIBIO o) IEFTELZ»LTH D, T77bh, £7
BANCH DR SN L X, ZORINE, fi7e bR X—HIcE &ED0V TR
HMENTZDOTH D, HAEDOOOBE—HTFIL B OMAEbE—% k4 2 FIETEA
THTENARRIZIRDDIE, TDHRDOZ ETHD, AL TWDIERINIBIT 2 EEE L%
BEHERET S Z 20X, @%, BMICE o7 RTRETH 5, b LW EGERAOARIN 2 7] H
L7=aIcly, ZhUC Lo CEEE(LEZRET 5 Ld £ 012 S MR R I
DoTLEY, ZOWBEEDOTOICRE fUMEEZ LD TUT bl kbEA9, L
7eno T, Ei&z*w¥~@%®ﬁ%%%ﬁ,%%@K%mfﬁ%&@ﬁ%f@é@ﬁ
ERADHE DBRE LRI L TR, RITE ED BN BIMTOFHET — 2055, B
%@ﬁ%#%@w&<b¢%%n6#%fﬁéo

ROEERPHAI AL 2L LD, RN L RS &, ﬁﬁﬁ@%(ﬁ;@%@
FESHAERE S D xHE) 13, ﬁ_ﬁ%ﬁ HCRNE L& LT, HEREOHRTIIA
D Z & ERTHLNRFINE ZITIFFEEL TWAEIZELD G wm@@ ﬁé_
EDNFHEIZTE 2, Lo, %hi%ﬁ+k%%ﬁ@%(%@ﬁﬁm 5&%&
R BICBIT BRI R > TnD) 7210 Tidleu, $@$%%@tff&<,ﬁ%%&
KB TR LTV D | AEE OB HRRHEOFED £72, 7272 bzl 5,
AL TESYPER BN OWTRFT L L 5, /NERDSFERRIERYICHIBRIZE 92 & L X 9,
FAXFHREE 12/ NER & HIEROTE I TR L TWD ] DG, /IERIZE > THHIERICE 5T
F—TChd, BUBAT LIBEZ IR —2REL LD, BarBHERE W) BEOE R T
1372 <, /NEROBEEDOFE#ARITMRAT HDE, WolzWipdEedn? ZiUdiz/ZHig,
Z 9 LRI, REURIEERERERNERZDETELNTLEINDLEA I MN?
ZOFNZENTIE, HBIZHE U TWDOLE, FFTHINHERI S E DR TH D Z & 2o
% (FOYE, 20o0E 2 ITF— @F%%ﬁ%&%f@x,&ﬁ@@ﬁ_i@fbﬁw%
ZHUTKHL, MERHEEZFIH L725A8120E, EREZ LVGD 2 ENTE R, 7272
L,%@éz%%é_&@f%ém X, NEROEEZ W L XIRON5,



114 554 % FBEHEEGR OB /)%

4.2. FFREXEEGROBAFHRE

XC, AR EERR OB ) FAE S O K M RIS ERE A D X 9, FEx R
HEh T IT B VNCIEEN T 2 20D R DA T 2 W B IC B3 2 0 RV bl
FAE L7 ((FAET D OIEERAREIRO A TH D) I2bb 5T, fxaaiEi % ek
?mfﬂ9i<wofmémm‘%t%® BRI AU, IBEESA B A LB TV D)

IZRZDH LIV, & OB IFRESOWSR A RS TAH X 9, T EikA 5 PH I
ﬁ%ﬁﬁ@ﬁ G OFEER S - DI X DBRMIIRICIBW T, FERERMIEN A3 52 2 7RRE Y
T%éﬁﬁn%@@%u%%bfbéﬂ%&bvh_ T ERVDOTIEH D,

— %7 T A R BERD K D, R PR fé#mfmﬁwmﬁ@&w97
AT T OEFIIRASEAICIE, F o7 AR 2, %@%20®%¢#mﬁ_wﬁ%ﬁ
O, FRPEE vEE > TWH E LE S, ZOWE, Wit + dticBiT 52 M%®%¢®mﬂ
ERORERIY, ERROFEIC L > TRRESNT, EBOBIBESIRIKTT 5, ERITE
FROME TIERET D DD D, Rkl \ZEFE1OPIRITR L CTREE KT DI, B OFEE
EIRE A FFOBIED (Rt (281 D) 20k Tld7e <, BENRZINLHFL, R
QBT D Z & DO TE DHE EOTATHE NG, F20MKOH5FED T4 A —)
BROTHD, LIemdo>T, bodrWe (BHlxi37)) 1%, FR—RZNCBT 2 HExbEED

BT 5 Z LT TE 0, ME—DBIFMNE, TOHEr = 08725, fki O IEEZE0 7
ThbD, LizioT, Ry iEoRb0Ich » LM iR E8AT5 (8
JEREZBICAND) H, FIRIETRCOYEEOHAEE WD TA T T 2-THLERD
5, HHWAHBEOBGNEN LV FIORNCI T DRHEIC L > TRESND Z L2 D
7o, PYHERENC I T DMHEE ] E WO BERZD LD I XA EE L 70D, LA, Tk,
AR BRI R FE 2 JN S 72V D 7200 D (R R EERR 2381 > T D DV IAR %HE
EOHRTHD), BIZIETA a2 A%, HATZEITHER & Z OB OMXHEE I KIFET 5
EARMIB Z Tz ([41], 1R, L, JATAITHEROEEICOMEFL, BEOH
FEIZZ DT L TR DAL KT L TN EEFRIIR LTV D, Bx DOl
FEOMOZDLDTRERILOEIZHEND LT, HIEK B2V TTEIZT R TOREIZ
DNWT—ERDOH D & L TR SN T WD, FERBEEIT NS 72N E ZIZTHA T LE S 2D
AID? KL, F I ZOFEED, FEERERHEE R O AR eI D AR E 72> T
WDDTHD, R T 2 FREDOSGEL, BHENO AL L9 FREND b
%%m5o¢@b%,:4w@@%ﬂwﬁ A VN TEREHFET LD LT, Mef
OEENT (FHAEAER#EEOAIRMEIC L VD) BT O EE L2 &IZ DI a A LN TE
%ﬁ%ﬁéozmﬁﬂzmﬁ%rﬂ&< L7223 > CHERHE BN 59~ D AR AF D A CTIEH
LR TH D,

Wiz, X BAR s A S oRMEEZERY BiF Xk 5, TEE] OEEnbihn s, [HE
BT OWIRDE & LD Filo RS A R RIS AL LTZTE TEAT D



15 454z EEARHERR OB 15

X 4.1. FAALD N - -5 O'E 8Pl

TeOIZIL, £ D X5 I EBVE EOWDe D8R D BN L2 RE TR & 2 RN CRES
HENG D, (DL, FEExHEERIC I 5 TEHGICRIT 2MROE &) O%h
121, ZOHGRMBEROAMEIIK T HFT, EHEESEHEREOBEVERET HLERH
%.) b, IRETDUENSLDITEFHE RO TH-T, #RFHE, flzIXER
HOANHELE LTED HILD =L F— OB & 2B 5 A48 U7 Bt & Tliiu,
Shpnd, ZoHRIT THSOTHSDEEONATHSESIE LD LI LT5] 2L
2%, FEERARSH B O EZ D L 9 ZIE Tt X I IAFE LRV,

VEE) EW IO WEESIE, "m" W) SCFNRADZ LD TEDLNNRLAN BF) &
& EHENRBEIRE R o TV, B EOEFERIZ & o> THEIET 2 DI, ME— 72 ER,
TROLBREHEIC L LS EFRTH D, ZOEHRT, Mirobhfkibikieich 2 EE2k
ET D BlzIE, ESOSBEMECE L T, BESRMEL VIS LFEET D), "m"E
I LTI, a, FEADEFENTNDEITEA ARIZAD Z LR TE D LIEE %, EEhREE
IZHHEEITIL L TERSINRZY, TRHEFBIADOLDROTHS ! iz, K ER
LWL B —OEE R OME (2D OBERITE R, IR, ROIREE, x0T
LCW5) #il U THEEDEME S 2 ERT 5 2 &1L, MBI T B A THD (3%
FHNITIEMTHVHEL E LTH), B, B/l EEEEv = pc?/ELEFRTDH &
1L, RSRBLOBIET D) BTN H D, WERRE G H b2 FRIT, £OTTO
TS D IR IRIEREICBUE ST b/, E2AP, L CE 21X, Hine
5 (BIAITREERFERIPEER) (BT D TR < EFR) X UIE LIZER P 22 B
Wl L, MR EOARE AR (ZOEBARIIIERTH D 2 EnEW) ORRIZEET,
ORI ZRIE/MT & 72 o TN D,

BEEHhOEE

FEERAGI YRR IS IV TUE, ROMRGESS 0 D AEE T 255120, ROEEF 0
EWV o TZ I BEER T R IF-FA L 72 D, BT [33] Tk TEEFLDONNT Ry
J A DEFSI TV A, By NOBIERN TENE O i) H—4k72 2D ORIALY R
ICHRH S, AEEICHRAB L OBIC L » TEOmMmAEH SN S (X4.1), % TIX
WD FIE LA LT, (EROZBAROEETNIFITEDOTLE—ETHZ LItk D,
BFEPLIIEL 25k, Thbb, BEPLEHIWVEFEaEsEoTLE LT, HDHV



116 554 %  FBkAEHEEGR OB /)%

ENY A R ENOE:0%) OFfbE LT, H0IEmEM o5 hodn s LT
FHEL, EEEHET L hE GRS CIYE R L AL B TH D) Ik TiiEd
HZENTED, 3K [33] Tk, NY AP LoBEEIE BEEENTH D, 78 b,
AU A L OISR MEERRR O FE LI & BRI D TH D) L EHINT
wé(oi@ ZORIFEAIEFIEL TN DD LW BB T E 20 1), NIRRT
MHGRIZITTEA G ENTE LT, LD o TR ICRBAT L2272 5 7203
#T%éﬂ,iﬁ[%]fi FIEREZNIZB W TR D5 )DL & B O s —E
THEESINTWD (L2L, 22T THRFSNTWHOIXTErEfEOF.L) THD),

EZAM, L O1RIH O/ (EBRERNIZEIT 2 FERFHEZE) OREE D DX

RO EEEZ MR L, (RRRfExH R 2R/ D 72 0) BARN 728 A 1 = X A——FWN
DEWEBIOEFRICL =¥ — (HE) BE—Z2 BV RTIE7R 670 <75, K
iz, %@ﬁﬁ%ﬁ%fﬁ%ﬁé%@ﬁ?ﬁz FHWHTBHE LAY, L, TOHAITE, 220
WG OFIE R 2 ANIZE T 25 OFI R/ 28 2 /A e U CRRE LR T e 572 <
ﬁé@@ﬁﬁm#?itqﬁwﬁﬂk%%wﬁﬁ%mﬁﬁéﬂzt%,koﬁé@t%o
N2 EHIZ, BIMMHEET, BENREDD TRERBROLNFET D E LT, RFTMES
HIE DFSENFIALDIEB DR EZFREE T HIEEEmMN-oTo e Lz, E975DEAH
M2 TIHORGEIL, FEA = AL E IXLAT DD ?

ERoORE kwTWﬁAkiUB B HEE R, 357l ﬂbf?ﬁ&%?
%K%Hé@@E@LL%kOWTEE(M@%Q)%&ET%EA %, BEPLOH
LHE—DOMFEPEOND, £z, BEBICKHT2ES (EHLLOET), i Lizfah
DEEITERI NI NSO DES], A TTEIZRANLOEGA IR I DT, Fx) IZb L
dwf A RET DAL, %@WE(%igg)mﬁbf%@@ﬁwﬁﬁ%ﬁéu

o BELTE ZUE, Frffs PG kw(i :hgﬁ&f@ﬁﬁﬁiﬁiﬁot%@
&&5 Z LT, HDMHFROLAIT I AUTIEEM e (R MR 1 & - CIRAEPERY

72) R THD &) AR R EL %éﬁAiwg%FE%JLf<h6EW%ﬁf
N=RBIBATL, EBIOSEITFBREOE L AL L CGRET D 2 RN E L
725, BIZIE, BndH 26N TREEOEICHIZMToNTEY, ZOIRAN, nry
NOSFCRNIZEIT D TFXFRIE R 2R ofnsb Yz, ZoRpmERIEEN
HEZEDIENXY, DT WCRERIENTHLELL D, 75 &, EBRERANITHBW T,
220D ID > HO—J (L) K& HEXERIE R 2RO X 9 o7 0) ik
RIXTZ &2 D, TiE, BOBAUIZWDBHEEITEE THDED, FLE HIEATL
FoT2DIN? é%p‘éb\ T, R R 2R D 7212, a2 S 20T DI DR
AR BRI S B W TR BB Tld Ry BIRRIIEET D) LW AEETED
éﬁ%@%%é@t%oﬁw T3, H’W)ﬁiﬁ%ﬁ@ﬁ% N7 ZERO AT, ER A I £
Az Eicky, vy FRAIC B (TFERERPBER)) 25, R EEICE H
AL DTN I VWVE & }:fot‘éi INZLTEBEIRDBDIEAHN? 75 LEHU,
%%§+W BWTIE, 220D 5> HO—J (L0 K7 FExEaEE) 2F>89

(272072 07) PRREREMRITT, £ LTI, FERERHERRGRZ R0 72oI2, TREORIE

DEACZEANEL UCRIET DDTEA I D22 FeEkFExH R OB —— 23 D BB R
DERENREL LTCEDD Z EDEE—IE, HEVICHLET I LAV ? by




T 554z ERERARHERR OB 15

WZBWTCIZE Z CIEBRICT X TG D 2 o722 L Lo TV A, DF LR WGATICOE
TeRREA, BRRA, T U COREAD, FEERRHEERR IO E 0 ICHZT I LAV ?
L, RtV E B OS2 CoN VO B4R TH D, RICLA, Tk
B ICET 2EMMEE = mc2 LW T A 2 B A L OfERIE, ZOM&ICH EONT
WD DTN,

BRSBTS N

FEERAEREEER  EE ISV T, @B FHRICE > THM b AR b DA 52
2N, Z DRI OMNIN AR EMES 2RE, v—L Y OBERIINEE (L7121, &
W OER Z )72 = o — b U OB IR E S S L5 & D581 3IMERE) (2T
MERIE Tl RIEL CVWAD Z EIZORER L TND, EWVWH ZEITRDHDEAI N LIS
< DM, RENGWARLUIZEEZ L LD, SE/IE0ODR D EITIESF L TS ATREMERH 5 D
N (L THRORNENORT, TVARN T LA =a— b rOT7 7 —FOENTLE
ZIZHDHDDY) 2 WAOHBELERIZWEROIREIZZ b Z T 6T, TOZBLOIEE Z 8’5
WENRBH D, TUANT VAITEIRREZ FAIRIE L 272 L, FEHE L L TR OEE)HE
v=f(t, )BT 5Z L aBmATE (TUVART LVRZ(L)OKRE S %, iz X Lo
T EBEA T T ), BUIEOATHE TE 57 h, v=1(t,r)Z&ENILH HZNETT
TR 5, LoL, EEBOBE)FORIHPHEAONDL LDk D s, T LADHE
BEBROK, TVANT VAR TIOBERITHEEEE L2 ERALNE 25T, T2
2L, ERICEMRRL 235 &, ZOfmE, ZER72ZE M OF R 5 58— AR
Fl-b—HY LA OBHEE - HL—DEALEEMT LN TWDE (T LA BFIZAEWN
2Rl —725E IR DN T ORI EAT IR T2DTH - T, o PIBEEHHE =L LT
B0, BOOFHE A ERENRSERICEHAT 5 Z L1ELRoT0), =—T LVHMFLE
T5HEL LA, 7 VAN VARZREIRREIT R = —7 L & BREA T B 503,
ZDOT—T NVEERT [—FRICAH) THAMEITE -7, FNE A EMEINE
ZIEBEE LWL AREMEN B 5, Bl21E, KEGROMMENIFEERMFAEL, ZOHMmIZE
W, NS SR) & (3R D EEOHERF O 7= DI OAMEE L STV D, LavL, i
AT ONTOGHIEZ OAROREHFITE ENRNWD T, FxITBIERFHIZHBOT—i
INZZ T AN LN TV DeEmBEEFIHT D Z &L & 5, WiEOMAE/ER OB
TH=a— FOOBBRIIZN LIRS TEY, MIKOREZ(LOFEE L L TImEoNN
HWENPRONATWD, =a— b OB JERIFARENIZE 1)) OBEOERROTH-
<, Egiﬁﬁﬁﬁzﬁ%f;ﬁ [functional dependency] @%ﬁﬂﬁﬁl HbRA L , YA kﬁﬂ@&*’:fiﬁzﬁ% (EE\ %)
2= 5 F TIEREIC —E LW 5, BRI, ZoE#iid ikl FEa 22 Caod
LIEATIE) ma =F(t,r,v)EEND, LL, iEHOMER &BEOBE R L OSEEME
EOLGEIZOWT, FlI2IEFENET 281 PIER O b R L TED L o 7 T3
72 FEIFO D S EEXZ AHTREIL, A1V 2 £ THRIRSILTHRY, B
RITFRA XKL, EOMEZNOHERTOT LR L T<ND DT TIERW, L2 - T,
INTEAT HEAN 2R KOOV I, F(t,r,v) = F(t,r,v,..) ¢ LTRELZHOEFIHY
Ly, Ehudx, ML TE AR, BSEOMNIERICH &S0 CQRE ST UL



18 454z HrgtARMERR OB 5%

RBIRN, RO X H 72T,

F = const, F=F(t), F=F(),

F =F(¢t,r,v), F=F(d3r/dt3)
HAPHLNLTEY, ZNORXDOOTEERIETHAEDINTVND, DEFLEDITL
7=,
F =F(t,r,¥, ..., d3r/dt3,...)

MHaD K9, 2B OERKAEE D, T TOERBITV D bDIZE > THHRE
ENTELT, LEB>THROF THIML TN DRI IEZRETH I ENTE
HDIX, FEROALTHD BIZIE, FERFEMMIERR LY SILD0ENC T =— =2 L D 12
ZINTAREBNHZ 9, TOAXTIIINIIMEEIC HIETFT D LS TWE), 22T
Fex L > TEHERDIL, v—L Y HF(r ) a8 A TSR RIER L, 7
F(t,r, i, i) 2G5 A TWAEIMA R =a— b0 EHIE LTEESETZERTRETHD
EWVWHZETHD, LA, IZINZEET AMExERIIERNEE U L 3huL, @Rk E
LU C, WHROBE 3 L CHES T K ORGTMO T DRI BET 2 a B A5 2 & (L
ML, TEFERE T ECHME R EAT S Z LIIHTOEK S 72, HD W iEE g7
Z—a— hOFEJEAEF = mat EX, TR ERRHCHOFI1FH R F, 25 A TN D
-2 IR OEMR %

F=1-v2/c?[F, — v(vF,)/c?]

LELZEMTED, EBIZFET, T 70 Va0 biEx BEREELT-DOEE
DSRFORET) A REHIE L CldZe 7V, T ORFE B AR & 2D EBAARFORGEE L 0 H 4K
UVMEEECIRE ST, LIEN > CZ OB L » GEREAREMIT 2 Z ST TER0Vns
Th b,

FEERFXAERER I B W TEH D2 BB LRIOSIRRICBATT D8, /103772
DBIDEN, ZIUIHERIIICATESTSER LTI ETh D, T, AVofo
FEEE DT CTHOHE R — D2 O DEM, +el —ell DWW THET L TA LD (X4.2), FFi-L7=
20D & BRT 2SR T, MEMOM CIEAT 2EXNIEF = e2/r2 Th 5, RIT,
B ARf 2 A S BRI U CHEEL S Y CiEE) L TV D RICE END, [FA—DEMIZOWN
TRETLE 9, ZOFRTIE, MEMIAVIATICRITT 5, Rk [17,32] 12
TR, SEIImEBEROR RO ADMERT 5,

F'=Ge?/r?, ZZT, G=\1-v72/c?
BHLREGIE, W P& LSO T B D124 9 022 FEEERHERERIC BV T,
BT AL TH D, I U CTIRERRE r b 2L LRV, 1372 LT, ZOHEmIZRy
TIL, sENEZOWEEEZRLS>TLEIDEAIN? EHICHL I OTFWREND D, Bl
B DRV A RS & 4SS EAIR » Ty B Ff > CWO DAL, WEMMICERT 5
INE M 2 55 SEAMIX U CRERR D ZFFOZ LICRDOTHL (Thbh, EEHD
BRI ARENNEDD Z L1272 D),



19 554z EEEARHERRR OB 15

“.'

7 J?' 'f* 7
: F F :
® : °
+¢ -C

4
v"

Xl 4.2. VATIZITT B 2 DO

FERFEEMIRITFE T OIER O T CHRIEMIR L [FIFRIC S 2 EDRITIUTR G R, Lo
TITRNTONIT R T CEBRINRT R BN W I T A o XA ORI
X, Fo <RI, BEICRT U Ui, Foxi3d D N EH DMK HLRERNS 1)
DEEL) 720, HEBIOMRIZEREMIC FEMHT) 20352 LT TERNEENTH
oo 571 BIZIXEZT) BdHLME GFEWR) ITIIER L, BlOME GEREDIR)
WIEFEST=LAMER LAV DORE TR, LT, T X TONNERINT-HEITHHE
IRAFPEIT R TR TR 60 e W) Z 21X, HIZRZ & T2V, FRERFEHEER O
FENIZEBWTE X, ZHUTE o T2 BT DR, FIZ X > THID Z L G D ThH 5,
HIIOBEHT, ME— DRk — A ——a— L Y JJ—— 2% L CO TR Z > T B
LI, B LEIFEELTH, ZOF—RZBWTHI =2 T LV ANB 5, iz
1E, EERICRATT AR, MAIIDOREENBalCR LR DS, ZhiE, H—0h
Z BRI EMERIN T T D &V ) EERRKIRFOBN RO TIT RV ? £ 9
TR, BIERRRIREICHE - T D EY LY (BLOESR T RS O
TR Z BT DAREMEICH LT, 2T ARTIEREZET T DHENH DD ?

BLTEZE, &8 OHOBRR~OBITRHIBIT D IOERE N T AT
T HED, EBRPEARKCE > Tk ATH D, FEES, BHEEOT T T T
FORIZBE OFEIIET L2V, DFD, NEFERT D85 OREIIEHE OEH)
2L TE B L2, 1, 20 E) &, Z2Ohnmbs BR7e Txi5) & o
TERTHDOTH- T, ZZTHRAEDOVDIR DL HOEE -2 < EREFRETHD (o
FU, NTREFEOMWE, BLOZNLDEDDMHEEB DL > THRETSHZ LN
TZ5),

FREXMEERICE TS TR — L EFE

FRHEHAICET 2 2 A b b L D, HERAMIC K 2#EEE L = LF—DRIUT



120 %5 4 35 ERBRAERHERGR OB

MIHHERRODEG 2D ENTERY, TNOLOEIFERENR2L, FHOEDMN
78 E (BXUMAGDLE) OEIFIR LN TWDIZHLEb LT, FobihbZnbs
RS2 DR & U CHERE LTI b2 Ul 672 25026 Th 5, BEIZ 55 &
SEALINTVDREIOFMICEILZ LD L1, BWIIHDLDEAI N
FAF AR EY S 2 2 R R B GG O 7 T e —F M~ DT e —F DA D
M2 PLTED TIEARW ! HERIBN T, TRV F—OER (X — L RT
VX VIR —ADXRGFIE, 70 OREE CEENRKRFETHIENTE S,
B 2 ITHEFHER S CIXFEIENE RIS T D iEE 2 50ih 9~ 5 B8, SRRy (1) =%
WX —ZRBRERT Vv VZ R LX =L TV D, T72b5, v, =0phbE =
mQ2p? 2SI TW D, WRIETIFTS 5 1OBIOBEN 2B 8 5, Z OFITIE,
Bz EROER 25T 5 72D INEE (TEEE)) EWVHOEEREASNT
W5, ZOHEAE, EOEENEILL TWRWZ EIFALNTH D, it £o7-< FFEIZ,
FARFEREOIIFZRB N T, IMEEA~OH =72 TRE | OMEMRORT > v ¥ b
F—LBE#MTCTEDL XD I ENAMRETH Y, —F, MIKROEB = XL —IREDOE E
ELTC, M= — N R, LB TR 1) & R R my & R R
DOWTHRTT 2 Z ERATRETH D,

BRI EE R I TP TR MV EEAT D 2 ENEENORA R THD EFELTND
b b, HEERT 350K FOBEETE 2, FOHRNK

. . I . 1
E= zm(o c2y® p= Zm(z) vy = - 0 =
i i

/1 —v?/c?

IFUTER7 MER L TELT, RIESNZW, R THEERORT Vv v bR F—
DEAGL F72, REELZGIESEILT0D, TEI0EITEI D, R EEG & 13 (A8
MO TIEHDE VD2 EHFINTWALEREMEITIVSTWEZIZH L0022 FHAELERKL
FRICEHLTT 77 o V2B IV b VB REE T DRI b RBRO R EENRAE U 5,

T XL —~DOMBIEBITHE FE L TN D, c= ol W T-BITORMBIZ OV TIX
BEIZRA~_T=, LovL, ZO%E, FERMERMERERIC BV O L= x X —721F T <,
EEDT=FNX—NE=0b 7> TLE D, P=m(dr/dt)DIF TOMXRIER RO
[26] LEREI—BMEEZRNTND, drdiFEBRRIIETH2ETHHDIZX L, dridiE
5% GEEh T 28K BT HETHLNLTHS,

ZHEEIT OV TOREE ~ORIRBATIZ OB Z A& U S5, ~EOFEIC LU,
MHASEEZEEENTRA L BE SN T EEICE, §ToANIT=2— BRI
BAT L2 hude by (BlxiE, 7770 vtk (FH, =xA¥—, ~Iv b
B, Hx), LL, BARIZENDE D oo TV RN &30k [17] I2RD, T72bb,
VUL EE 134> DE DR (1,0,0,0) IZBATL, (MO HEER L2 ; Wi
HELFRETHD ; A X =S > 00 LOBRASITMIRBATONEFF I KFET 5 ; MUt
HOFATE v OMAG DRI > TELL TN, Fx, ZOZ &%, RITETFT
AT OMX R & & RPN LB ER AR AR NI L2 EIFI LR LT
Do



121 54 %  BBEREEGR OB )%

YO AT I)LARER

WOFENA A ME, w7 A7 2 VR BUE—RICBEHAINTHWDIEO L D) (26
THLDOTHD, v7 AU x VR E 1T 2R FE 2 BIGEaiI it 5
ZEliZkoTELNE (FOBRIZITIIEIF L DT = b)) L) AR
WHIZ 9, L7en-> T, b DHTERADNREILTE THRIASHRS SHTnD 8L
TIEe b, 7 A7 2 ViR (D VITREN TR AMAERE ZRE L TWD O
’ﬂb RSB IR B B (B (o2 TP b 5, FEERITE, Fhx

WICEARM 2 BT LTS, TR, ZOFEEMILDLOA T v 7 AZX-
f%méh@fﬂi&%&wo#&b%,anﬁb@hﬂ?%~&~%ﬁédmﬁiﬁm
RFIUEZ 6, WENFRAIL T — ) a2 R Ae b, BUROFEEREE
F T BITR R ABRYE, itth%ﬁ EET NVOFEVLEMNEZ HEEL T D72, FER
EHOLGEICBIT D T EZE ) (LTS, ~7 AT = VRO GIECL D —
%mﬂmﬁoﬁmi#Q%%kﬁbooﬁéoﬁ%@#ﬁ%ﬁE(VﬁﬁE g OPEE,
DN LD ORI T DA T =K L, SFrx e U CTODHEIE) | %Lf@ S
ITRF I ETHRY, ZO L9 R—BfbiTWEFERk = 12, MPMIEy ORI E-
THERIZTEANTHZENARETH LD, T O—bIT 3~ Txf4E &&5OE%
P ORI KT 5~ 7 AU 2 VRO AR T 2 BRI X DD TH OS5
RThD, BERL, ZIOLDOEMROI- DIk G0 RRE RO FIEIC L > TEA
THZENFRETH Y, TOEMNIBEL T, 7HIS, HEHRERDZNLDOFOME
S, EBRICEBWTBISRIZBHI SN A E —E L 2 THUX L Vs Th b, fFilxiE, X
Bk [81] IcBWTIX, w7 AU o VAR ZREIZOWTAEDO T ERGFT DL O RGD
FERFTIEBPFAET D 2 LRSI TWD, —F, 3k [14] 280V, HizonT
—EDOEB I &, BOFTRXNT Y LA BHUH L TREE 2D K H 75T
#ﬁ%%%%%i@#%ﬁ%%@%%kfé EMARETH D Z LR EN TV D,

2B U C— IR SV CW DB IR > T\ D 2 & &Rt 5, ERICE
b@ffﬁﬁﬁ@iﬁ%@ﬁ%ékbio 5 DEHEHFIZ BT, E%ﬁ%ﬁoﬂﬁﬁ

DEMRO B REGOBHA AR LTCNBA Aoz &1 IS L T—EDEE T, BFN1THIC
L CW5, T74bb, EBREE IR T EL LY, 2oL, HlHGEITIL, ﬁ
IZOWTOERT O

jdV =en(v, —v_)dV
IARERETH D, #&b% BiH, 3 J O Z OB O EITROEBHREIARAF LRV, FxE
)RR OB AL (E=0TH 50 5),

HY
J1-v?/c?

155, Thbb, GBI OEIEEIKET 2, L, IRO2ODGEITH 61T
KETHD,

(1) HEv,ps = 00FR, TROLBINFEDEAHATS L THILLTEBY, EF2HE

THEH L TV D54,

HJ_=



122 %5 4z ERERAARHERGR OB 5

(2) BDEEVyp, = vCEEI L T D, T7abbBIIENE o L CFELTERY,
ERA (BGA A ) MW RNCHE—v THESh L TV A5G (F—0%ER) ., fHExEmoaz
XZNHDEEITHONWTH, (ROBOIER) OMERDEEZ 5250, ZHIRSGHETH
Do ENIET TR, FEHPMER (B ITRIERLiR) Z0E 5 ZIRCORNOSE, & 518
PER D B BIDIEME R ~DOBITIZ DN TORFERHERER O FLRIXZERIC T E LTV D,

RIS, BFERI R TR I G SN TWD, v 27 A7 = VTR OARENEC BT 5 (5
PR AR OWTIBBR LTk 9, #REE [32] T, kD420 TR0 A
BRINFOEAFTELRICED LN TN D,

47 10D
rotH=—j+—-——
c c ot

10B
rotE = ———
c ot

divD = 4mp

divB=0

LinL, EERTO8 O FEND Z DRIT, (TRTOMYEEEICANT) 16fH0 &
E,D,B H,jB X OpZiiET D= DIITALNNIA 5 THD, b, &5
BEPEORNE S EAT DEN B D, I, R CIFE N REE DA E L BET 5 &,
—EIIRTE I NEIT O T EIFARE S X R DR, —EDORENIZEBWTITH Z &3 H
B2 DL, MIEVERBIZRET 2 BI00 7T VIEE, J72bbh

D = ¢E
B =uH

j=AE

ZEANL, B ARSI 530087 e AR e, u, A (F721E, BT VHRREOS AL
EE) HEATND, EHIZ92DHFEREZBMT 52 EIZRbND, &EIZEHET 23250
FRRXOILEDOAREMEIZONTIE, FEEICT DI ETHTEXRY, FlXIE, FREMERCM
FBEROFEZTNHZ S, ZROHOEAIITE ATV AHERRLNS, T77bb,
BREOEITIZZDORBEIKTFE L TS, ZNHEAICE, £bTb, TOXEZMS i
KTRBRT 5 Z L ITTERY, BEHEARD I LO—HaORERDOIITH ESNT,
[RSERFAARMEERRR O > vy R U B2 L THLR VDA I ? FlzE, EEOHEX
MORERRW A 2 0BEL, Zh o OO RNE A2 Z LITAREE L LT,
SN ) —Thsd | FNFEITTRL, a— L2 V28 UEES) 1345 L A EEDR
OHBARREZ(L ST 50T, EHBR EHER) RLOMTOBITIZEE L TIL, #
IREBEROIARDOEALREB B I N2 T UL b2, 2oL, EEOBE D~ 2y
= VOFEEHTBERRIT, EO—>OWENZERICKH L THARZE L T2 052,

BRIP4 DHFERIT, BEZEF OB ONWTEERETT72 9 BICIR Y, M7 L7ZBLE 5 <



123 %5 a3 ERERAARHERGR OB 5%

AREMER D D, Lo L, BEF O~ 7 AT = )V RO a— L Y BRIk 2 AR,
FNLANOFEBGICE LTI E o 72 AT HEBR L TW7RW, S, w7 AT = L HRERIT
ZEE 7272 IS BT AT T 5 HEATH D, £D X 5 RZEMICB WL, Bz 135
Do EGV IR, ZNE2FICIER L, JTLER UMY 25 ZENTE D, Thwz, ZE
ERBEFZERIZB WY, EEOSEGR, [LEOEFJERE T, &5 WIHEEOHE
fREAEFIATHZ EMAEETH D, Ziud, EFEROMEEDORIE &SN TRET S
ZENRTED, LL, BAITAEZTOHEMEEEIN L, T2 BEMeE T C2fFIciikd
HZ TR LT TERV—FABIKIIEA T LE I N7, ZZMFIckiT 5 HFEOYFRH
IR LB OTEEIE, BARARIEES, BEAEORE, BLOSHSEMOMOMAEREREIEET
Do ZIVHRRN, BIEOWFIRZER] & 228 710 %EM] & OE W ERER T 5, 218,
W ODOFEFEOM BAER D RFD, BZed & Yol CEET 2 LWV o WL, MAERO
BRI DB E A RE L7y, BEAEBAER AR LT D KREREENTH 20>
DOLT, EEPICET HEELITEETERT 5, (Fx o TEH) HROSEI2D) B2E
TIZBITAEMTH DL ER cORTEH L DSWTRIR, IR L OEIETIC T 250
BWEZRET D Z LIXTE R, FEHREROFR CRHEOEEOREFHENED L SIZL
THALEDONL, AL TIERY, ZRDOWE, FtoMks < oE+~7Tig,
BZER O~ 7 20 )V RO ATREFIP 2 2 T\ D Rk RRI L & 5 210,
BZEHIZEBIT 5 sURPDEO B2, WE Th 2MIERCEE O3~ TOMEIZI LT
0— AT L ARRLTWD), LR T, ASKRO#MEELZEER O~ 7 A7 =
NITRRRDAEMICEDETHOL2F AT 52 L, —F UL, FEiMEGRO H
FEVIZHBRRERTH D, 312, ZOEHE VI A TH Rt DO THHYOBEBRNE Y
E SIS ~DAENL, 2372 D EENSHIRETH Y, FELIBEBENTH S, Thdz,
D D NEWNZ G BE S IUTZREER 7 DAL, IRERRBEREZF LA, 55,6, u
(R, WERd, YeOME, 52 IKTFE LTV OFFER, BEhO~7 A v
BROGE, TNo0HBEREr— L Y ERICK L TIERALERBDE LTS (HDHW
%, ZZTHHY, WEBFORHEOEBIEL SE LR2ITIUER 67272 5),
HERaARA N, w7 A7 2 VFRAENAKRIE, EA SISO RO YR
BIEFEDRENTZZIIHO T, WETHIREREESTHZ LN TED, SHETDLE
A, ZDLX O THHUEFREA 7o TnDDi%, n—L Y O FIZRIT D iERL
FOEEF R TH D, n— L YL, xR T R CEB U CER S & LTHE—D
LD ThoTebITTIERWY, LD ZEZEWHE S BRI oRb A4 RERE LT,
TRV ]), U =N NEDOMBFORN o7, b LERERIFENH LD
RLOTHD ETHIE, B - BRITXENL D IO L - TRET D010, Bk
TIOFERAT, NBITEAINDLDO TR, w7 A7 2 VHREANGE N ST il
R WNITTH D, T XD ARERN [149] [cBWTE LN, ToRATe—1 v
Y HORKEFZER ST D Lo T0D, v— LY TR %E, E b LT
JFERI B TR G L A2 LI TE B4 90 ? WL/ —Thsd ! BRER
FPEOREITEID LB TiEdH 525, WL OOHEHT R EAFEIC b ET L LER D




124 5 4 25 ERRAARHERGR OB 5

% [140] W #11s, BIRERIIHICB O T E 2 b O KEAAHEAICEA ST
L0, ZOMEOMERITEEWRAREMNOHCIEZ 72579 (ZoHC#EE, &S -
Wi DR E SRR D072 AW, AR T UMRIIRT 5 Z E A TE 220,
202, BTF [139] OFAEFIEKD, v— L Y TR TR — BT 5 ERD
ZEN A YN IEE L TV W 2 E A MRE > TS, B3I, Ki - RU 7 REWnWs G485
IZE 5T, RU 7 M

[E x H]
HZ
D3EEMT, EEd KO - MO KR E S BIRICIIKAE T, B LM OHE JHIZD MK
fELTNDENW) Z L, WEEDFEFWTHD, 2D X5, BREXIFOMsy K
RBINZEDOE X, FEMICEE CHERICACEANTH Y, WEFOMOGE7EI
5t U CHIBREZMA G D TET DN > TN D, LART T EITTERY,

V=¢c¢C

WEIA

HHP B T T R COBER IS ER SN EWRE - T Y, TOREEE A
T DAL Z LIETE R0, MkEaE = bNE ST bOF = ia (L0 IEMIZITEEs
DRAE D) DI=DIZBOLFRE B DNoN= 8 LE 5, 1EMERLOEEEZ DUV C O
MAER [17], T7bb

MEr
" XE

IIERROE R A B2, e S, BB IRV TR, Rl @Bk R O1E
PEFUNIAR R R A BRATIIRER T2 b D ERENLTH S, bbb, FOMEMF
IO L &V D) ZORRER R E RT-T 2 LM TERVOTH D, KEEDO RN H
D, ZOHTHL OO KREEO/NRPEE L CWD ELEH, HHMEAIZBWT, %
EROEVEF LA NEROIES) & RO CHIEREOPLE ~HLTWbHELEY, T
5, WAL, Texid BlzE, HEROE S 5VINEE LIS OEO Iz I0

R

_________________________________________________

o -~

4.3. ROMEPEP L & Al

WE ik [140] SNT AT PHEREORIL HEEIRZIRE L) - BRI OHFAFA b OO
JEI 35 | http://naturalscience.world.coocan.jp/ 2 #g# LTV 5,


http://naturalscience.world.coocan.jp/

125 %5 a4z ERERAARHERRR OB 5%

) B LEZ BTSN S 7232 O E TS T 5 2 LnTE (X4.3), MR- D,
FEERFERHEE R B W T & 13, Fox e CIERN T S/t e 7> hond 2
D% R0 C, BERNEIZ O LSO & Z AT D ATREMERH Y, ATl S
%o FPRFEXIMEER ORI H LWEBINE . HEEERA B 577 A~ Ol & fLE 72
WESIZT D, RITLIEY, ERERE D Lank o, il 7y o
IZBHEVH L EIFET (REBMAEIEN & TOb R #iER [T v 7 hR—] 12725 T
LEo7=00, ZOHENROWICHLNNI R -T2, —BWREIFOEY T, b5 d 1
DTN EST=NBTE ),

B L T RV — OFXERIIBIRIE, 21, BRI B AR S 2 & S L TRy,
FRE, HEhT L — D iR

&, FxEmAERA

1
E = me? (—_1)
J1—v?/c?
WIARER Tl (AR MHOENS RV, ZAH0EIIWVTN G HEHE TH 5,
CNHOREZNET DL (TR HHEOKIE) ITHEMOMRICIKTET 5, 2 DA
IIBHEHHE L DHBRIC L > TIRIET A2 ENTERVIS Th D, T RAF—OF xR
F:

mc?

J1-v?/c?

IITE BT T, ZRLUANOENGENTWDHTD, BEE T LVX—E, W& O
HBEMERH V15DV DTEE R 125512, SME (RS2 E, N2 L72fE) T
HOEET D, Whdd [HIET R L —] E=mc2ORAETER, BELTRLE—DMH
HAEBIIERORTRIZT R0 B2, - 2 CEEARMT, (2 OREOBROME—D T
b)) HBIZPE TOEFRERKT 5085, FrEExHERRR TIXZ O FIZEAL T, F—0R
HiIZH EDONT NEEVE & PAEL L TRESNLTWDLEWNW) ZETHD, LR ->T
ZOWAEITY, BEmOXRE 2D OITH R DRI T O AL DO TH 5, [FFIE=F L F—
I XRFARSHEBERR O A DI CTH 5 | &9 FRIZOW T, HITRMH E 9 MBI/,
IR D, REARXHEERRRIL, BRI D O LR OREE R BRI TR TR IR
BEEETHENLTHD,

FERRARARIEERGR ONIZB VT, ARNE = me2 B ARETIIARWZ LI b EEEZAEB 9,
BEIIAETHY, MHEELRETHD, LrL, TNt T ML THDLH, ¥
REMERRT 5, kx 72d vy, CEENT 50 T OB = RV — 2RO R L F—ICH F
B LI ETHEE, BERICBIT LI X, ZNHOEEILH KL LToMIKDEE &
xRS D, EORE, HARRITELR DN, Hil-2RkiZBnT, ZonaX
X T3CFRE) 725 b OO ZFXRIERICT E o TLE 9,

BRI PEERRR Y, JRERROZ SIS - € TRELE B 5 | ERATWD (BIZE, #

E =



126 %5 4 3 ERERAARHERGR OB 5

KTRUA D& &), L L, d SR c 0T, #asmiiA & 5 g e &%
D OERZIAD X D ETDFITHD VR, SERICIFFARERINZ2EE I T S 2 A
FIARIIAFE LW L1, HECE > ThH MmN & o722 THD (ZDOMEIZHOWTE X
HERE, EK ECoBEEELOSBEOEEZ O Lz B, I EoRE], X0 IEE
(ZIZOEENTER A AT X 9) . MERHRNE & S G DT S b Dlx, &5 iES) %
FLIN T BRI, RSN TV ABARIZE > TEENER LEDIZE/NE, HDIWIEIAE
7eBEMN AR e 0GE, F0, BrsROME(E BN E LSRR o5, F
PRARH R RIIF L E U CRRL 2 b & A7 LTERY [17], 207, 727251280
JRERAO R —— OB ORFEME &) ) I —IC R & Y- > T 5,

XC, ARILER, MExEarE Y (EiZEEERE K O AL - OEERER) 1285 =
AL MIGEEHED X D,

4.3. FAXERAVEN NFED—MREIAEIRICX S HittH

FITRANS, BEPELRNE DT D720, HIRIIIFHION TN DD 3 A v
ML X9, BT, EEEH] GfEr2BlllRER) 22 E CEfMIT-L LTy, £
Ll FORRA~OREGEEZAREE Lo T_XCOIFEDIE L & OFEHCIE 4L OARILIZ I
WL TRVERY, BFPHEEmIcBWL L, R Chn, HRmE (i), RH=E%s
FORHETHN, ZNBITENHEEICBOTELL RIFTUERLR20OTH S | H21Z,
FEERFAAHPEERRR O FEARMBEN A THDH W) Z &b, BEOR E#) 25tk d 572
DIIFFF SRR 2 G AT DI ZACAIRT RETH D LWV ) il s HEn 2z
WV, TNB203FE o MEUR R CTH D, HHIFHITETAER Th D, Tbb,
HHEAE, PRI TH D Z &, 220085 (FE L, ZOERMMRIZ B
TERIZRD > T 20O B MIPE 23 NER) D23 ETH 5 2 &,
EE T RV X — CEE R R L COMROEBNIZERIZET L TEY, mEDR
PUIBHEANIZAE L D Z &2 E L TV D, ) F MR R OV TIUZIB W T S,
22T DR ONERIZ I T D REEBREITMRTT STV, 72, EEEICBWTHE NS BN
P72 REE, FAEMERBEREEOHFREDEE LWV FEOATH D,

SO FETHRL, HAEHDOEE - R OAREOBEIL, BRI S ki1
EE 2L SE D, FIZIEAERE (LY IEMICITAR ) B LT, HEICRT 255
DIRIFYE LD (MR A ERS BN D, TEMERIZIE, 20 2 SIXROIERN 15T T
JUZH EDWTCEiFS 2 Z &N TE D, —RILOLGHIZOWTHRFTL L 5, SRz
178 < ORI Rk T2 T L, £ D Ok 1135 D BRI - Th D% Ev, T
MITTBHELED, BHIELTWAE S IL—T <A (REBEE) 2EHEOCOEFHCENT
b, TN—TvRAK L TUT—EDES] (kL THERET 2R 06D MERT 2
Z e D, TN— T APRHIRN GBEL T FIICEEy CGEETE A L O I L
B2, 70— 7~ RITEET L BAIRFERS 72 0 ORI T 57259, 2oz &
IIEFIORD, FIRITENEREOHENE LTRIRT 5 Z RN T& 5, HEMEKTH DT
No—T < AR OFERNC L > TIET 2RFOMRY > v IZBW T, ARVE RITHRERIC



127 %5 4z ERRAARHERR OB 15

TN TNL (LY IEREICE 20X, BhhmErizizSnwaTing),

HHDZ L7208, ZOHE T AL ERMMKFEFRZEES H L TR B0,
TH722 B AR Z Hasc ISP TR 72 D L A2 LTI B 720 b Th D, 2 2T,
EFOBNY (mBLOm)) ZitdTse—L oYy oRiigET v (EREK) DMFEE
THZEICEBERETICE & LS, dyZekER S RRRL, IERFMES DO T IER
TEMEIZHERL U 7= B8H) [14,15,81] IZiE->CTHH 2 & L AEETH B, HHXIFRIIIRIL, B
B DI E AT LT BRRCIE > TS Z 2 b TE D, NFRORBEROSH W ELT T
DRIFRIZHONT OO L OF OBRIIAEOFIISN CTH 5,

WIZ, FHRFRIEN /1R Db OICEEE2 D K 5, REERFARHERRRR IR E, = L CTEL
TRIFEN ) FOELE LN N TE ST R TH 5, R E 2 Hig X
HENnbe— LY B L, PIROIEEIZHING 2 525 2 LN TET, LER-T
IMEFER DTN & > TEE L SNDOHRIEM A G525 Z LN TE R, LL, 208
BB DA RS & R OA—HE, HEVICHLBFICRVITEL ) Th D,
PR, FEERAEXHERERIE, INEEE GEEM) RO I — MBS I T
bHEESET D, &AM, ZOESEIAKEHT S &, FEEMEEGRICITer—1L Y
EHENAREHEARKR] (TRbLEIFO—H7) LR RoTLED, ik
XM EROBER L mO LTI, O TIEE T RINIIZR - PRI ciuson
B DR AT 2 d, ITHXERIIE) )50 SRR HEH] Shvd, L,
S DOEHUZKT LTINS TN E SR TS 5002 ZOGEIZIE, BHDOESE
IFEMEIS, HDOIERI T (v =0) & THlD) IEki7- (v =0) I[ZZH LTI 572
Tpb, BHEEOEBLET-, EHENTHWDHOHKSEE FEL TS, 2ERD,
—RIZZIT AN S TV DA TEA SN ERIGIER ) OER LB L T 53 (U
DRI T 7a—F), ZHLLEO S O R LT, KRB & — %t
PEBEEG DT 7' 0 —F Ot 2 /1T, TS X > THFRO [ER 2Edohbd Lol
Bbhsand Liven, UL, —#HOMEICBWT, mEFRmOEHIXELEEER 25
EBIMREEZLT-O LTS, INHOAR—KITED, 6 OFEIHERERD > BT
N (K0 IERIZIEN ) Z2BYECT 6 2 EnpnE L > T s,

BRI IERRIC B (T S RFRIDILEE AT REMEIC DN T

R0 A K D R R MR ORI, AEERE T DR LTV D
IO —FOUTHD LT L THLE AR, HDH1o0HENL, MEEOROTZ)Z0M>
DIRTFEMR DA L > TRFET H Z EIXTERNEWVWH ZLEIZHERBELE Y (K7 vs
FBNHZE 9) , BREEICES LT, ZOHBRRUICE TN D TR TOWEENERISL LT
ETRESARTUEZR G220, S b0 E, THURERTiERL, HAENTEEDA
HERRERIZe > TLE S, MHxERIRFAIINEES G D DA 9 022 Filc ek 7o
PEENT-FPHICAREL LTED LN TV AICTEARWEAN LIELIEH 5, FlxIE, $i
ki DERKS DTSRRI END &, FICEOWEOARE LN TRbnb, Ll
725, RIAOFEN Z ARTIRIBE X 7201%, £SI2Z0Z EHE (RO TR oA
BHET T = 2T H7) IO TIERNA D02 3CHR [33] (2B W CTRIEREXHEELR O



128 45 a4z BERERAARHERGR OB 5

MhRe 72lgetE) 27 A L= a YT HITHE LB STV D, IROKIGRIZ
OVWTHEFLTAL I,

H? (&) +H? (§fik) - H' + H3

ZOXO R IFER] ORGOEETIZ (22T, T XTOEPBEICHEREATH D,
FTRTOBERIINTNDIETTTH D EEDOILDINE LILenD), RO &N
Do

1) BA5-325 T _XCOR T OEF =R LF—ZMETHZ EIFAARETHY, LIz ->T
TRV —RAFHNTHRRE X LT Ry,

2) = )LF ——EEEO TERIR I IRFHFARPE R OV < 00 TR S LT
WABHMN, 6D (aprioriZp) HREERITWELZITHIES N TR (ZOFE, MEES
HREED, FEHRICAKEL LTRESNNTWVAIZTER D),

3) B RO ORI T, EEED F BN ALHINZX g ST uUE7 5720
Lo TWDN, Ko STkl 123 AAER OFR—OEBERRICE L TWh b &)
PRAEIIAFAE L2V (2 LT, ARSGATE L OVERREZIBIO X T E 7L ST 7)),

4) K THEADONFEB(FEET, 202 LR [33] I b TV D FERREE2 -
10-CIZEE &2t D (LA, EHS FOTRLX—TE ZFREELI0 3 TLMHE S
TWRNDE ),

5) LR O/EZEDOBIEZ D H DN, FHZ, K F-BELANKE 2GS, €O F FEER B
T ONHEER) & STV D, Lo TERARAZRBRIZ XAUT, TS 0D H 5128l
HENDITTTHD, LL, yETOEENGTEROSL A ZRE, BET O LF—
BXOEBEOHFEILIEZICH RS0, 20X 918, RFANZEIT 2 M IARMEE
ThbH, T2EHIZ, N LA TOREIM TR TR WG RIS L, FREfExH e
FCTEEELIERVE I RENREZ 6N TS (ML LTREINTVND) IZTE
720N, LT, FRERAERHERRRRIL Z DXL OEBYIALO 72y B 2 RIS K 5 &R
TWHDTHD,

W OO\ DR EREIE & £ DImHE

FETIDEEMRD /NT Ry 7 AZOWTHRET L L 9, §fiE LTV 525D 70 5 EEffe; & e, )3
HY, ZNEOEMTIENOBOIEEEINLD2ODNYATEHEIZ L » THE SN TS LT 5
(X4.4), W ORICEL BIHOFER, 26 OBMIZAEVOROR/NMEEELD & Z A12H
%o (TN D OEMITHAERISH L TR HHRRBICH 5,) AR O T ON-m EIZHE]
AT DD, BDHVITAER O I ARE L L 5, WIZ, #Ev CIERd 2 8%
ey Nnb ZOBEMBEBEILE 9, X7 Mwk X7 MLOBOAELZ LT 5,
IO OBMOENMEL BRI 12 0 v NOSRRNTHIE LoD [17], J1OHERRK T,
TR BRI DB LZ A 5, Eifie (2% L TIIRD IIHMERT %,
ere,(1 —v?/c?)(v?/c?) sin O cos O
T~ L2(1 — v2 sin20/c?)3/2
L7235 T, 2O OEMILEIENDYINLED DT D, 20D /NERDS K & 72 B &

(4.1)




129 %5 a2 ERERAARHERRR OB 5%

e (+)
NS
f‘-
L :=j
i‘ 0
i
F
e I'\:/'I

X 4.4, FEITDERD/NT Ry 7 A

D, LWVhEL2oTWE (L->0), vBARELL>TW (w-oce) &ELEH, HBHFE
(Z/NERZ IR TR S 5, RITUIN A T25 9 00?2 B ZIFBIHIRICIKIET 5, 0 o 720,
2ANOBHE DI HLESHLRIELWON? 29 LT, FEREREEROBEE Y OFEIC
JRET 5,

S EETW L O ORI ZRFREIC DWW THET L L 5, —HRRERESE, = EIZBIT5%E
fite, E&moDRIOEBOFEIR ([34] M) [ IHERITNST RXUHLTH D, &
B, R R VT, vy, = vy ORFOBEITEIR L 72 D, bbb,

x = eEy?/(2myv3)
— 5, BRI T, ORISR S 72D, Tabb,

myc? eE

x= eOE (COSh [mov};c] - 1)
LU, yBAREWGEIZIE, FERERIC & 280E I35 IE, 370bh, Bl v
LARNRTH D, T, ZOHAEITE, HEOHIMCHA S ENE (H&) ofnenws 7
ATT L, Vol EIRCHSTIHVAENEDTDDEAS I N? U, P RKERARICYH
PO BT, RITHEIZR > TL VDo D EEETHEARTILICLIZE LTS,
TUE, BTy S ONT, WRD NI > THE L 7=DEA 5 022?721 A, T
E,=0TH->T, ZOINIFHMAMEFRIZBWTHE = 0213725620 DTH D, L
b, WHIHEY, = vl IR THo THIVDTHD (ELTZOEZDORTH I
J5),
FasERE 2 7 > MZOW T ORI X —D ) [33],

m cosh 8 + M, cosh(df) = M;

IIHWTH D, MIHEEORRMEZM,, REEEORREZM, L L& X, BHEE (o
iy B OREERI O ] ISR EWEAIZIE (0 = tanh(v/c)), fEx Oty OB Em >
0 &\ D RN SAVZRTAUTZR B 72V (REERAE MR IS P G 242 U S E e oid),
Lo, ZO&EIFIRT v NOEBEOEEDHIZL > TREIND LD THY, JFEEH 72
FRIZAFTE L 72U,



130 %5 43 HRERAERHERGR OB S

45. AN E = me2OEHDT- DX

TA v alArOfEGRD1IDTHLBERE = mc2ITRIMB A+ TH D, 2 OfEdm
IZBWT, 220DRFREOIEEEOMIRIC K 2 WRIGEEIT AV Mk L CGEE L T\ 52
NDOBLIE DRSBTS TWD, F1OBRE IR L THIELTEBY, 20
BRE G U CEREISER LTV D (X4.5), FFERFEMEERRICRB O TE, ik, M
72 B R & FF o TV DB OEB) 2 FATZH > TORITHIIUTR 57, F£72, 2052
DRNZBNTOEROEEITZE TN, ZOEEOH DT D L 5 7ett s CEd) &4 1
BLARTIUIRORNE WS FERPELND, KK - TEEIEDMRE IR, e d
DR DBEANREE N L= 8D, HEICET D LT 7 0FER (B L UOBE—RIc=Z
FAILBITWBER) 12X LT, WoleWEIRIRT HRERDEAIN? £, b L
MEXH 72N E 2D, TZIEZ 72 (RloIcive) Rfmnd s & Lich, EEhEIzi3 ]
NEUDDTEAIN? Fexr DPMHHTFIZL TWODDITEEOR ChH DN (5 H—RIZ=T
ANLBILTEY, FEERHEAEEGRICBOTHZITANLLILTWDSET V) ThiHD), £
L& BRI MR Th 20t (RekAHERR 2 R T 5720 D) ThHDh, Fl
LN S50 5720,

KAUZROND X DI, FERERHMEEEROEHT /N —2 3 2B WT, ROEBHEITST
TS REOEEIGEVNAELD EENTHNDIDE, EbOTHE Y THS,

c? c?

m = \/(E1 +E,)2 (P +Py)? 42)

Hafio Tl x OJeroiEE &R (Fn) 2238 s, E9RHDEAIM? 22T,
FAROES)FOLERE L CTALE ), BEIHLOMEBEITE ZIRHFESND Z L2002 £
7=, BHHFLOITEICB T D50MEITED L D R b DITR D002 X0, TOEH
DB L, HBRL7-%, BOHET D Z L2002 (EEOMAE CTHELT 5250
F ORI EOE B A2 RIET 5 72012 Ere ORI DA (4.2) ZFIHL, 1o
DL BEEX 72 NS5 HeT D i (K4.6) ICHOWTHRFT L TRE S, 75 &, T
1T OOMAE DRI U T, REROREREOA M55 Z LN TE S (WEE
DHVELTXTONY=—2a 0% Tl 56720121, A0EED ALIIZEAL



131 %5 a4z ERpAARHERR OB 15

=~

~
|
6

X 4.6. Y1 DflAEDLET EDOEE

RTINS 72 IRBDOTIT R0 ?) & AT, —RIEEERICBW T, BiHoE
T LONLE Z R ET D72 DI RAEDEREZ EET HVERH Y, £7-, F-o72<
BIOIETIHHEAZIE L L GRT 5 72 DI LEBREE O R OB Ze G R 2 Z B LT
UT7R B0, EROEMETH S !

AEVE F—TRBE

FARIRRE T2 DU, FRERFARHEREG & ez & &, = — b U AR S hcunzan
fAIid 5 &I L b, B, STk [33] iXWbp s b—~RgzE (TR
FESRHE ] OB E LToO, FRRFERHEERRRICIS T DO 7 MERHER) ([ OV TRET L,
=a— M HRZBWTIY v A B 2 a—F I EDOHMEFES L FEL TS, i
L, B FCEoTHLNATND LI, EFOAY URTE— A MIFICHLERS
ET—AY hOFMERUFAR, EEFHOHFREZNTND, Tbb, ZOWE, 0
AV URRTE— AL MIEER (BXOEFOFE ) (L TEETHD, TLTIOD
—RIZZIT AN BTV DEGEAIZEBWT, =2 — b 5 L RFRARMEEEG O WIS 23,
Uy A v Ra—7ONMEPGERIZR U CERER TR, vz, SCER [33] 12H
DILTCWABEET DA O AT, BEEAK LY (X47), bLENRTHLRE, &
FDAE Y FAIMENTND ERE LT BT, Frex V5t L TV A RGUTIHR D Vv A 1
Za—7 (T 5/0EK) Tldg<, BRE—A L Mo l-fiiEhi+CTh b 2 & 2 Hn
HT LW DOTHIIE, TOLBIIFE OB D IOIEHO FTEFAE LD
AR AL D Z 2R Y, FOREEEENX A2 CRliR 95 2 L EIEET
HD (FbZL, MEMHROEISENZENE T2 ZEEAREE LTI NAIRY 2B
o ZOHGE (FPERFARIEEERIC X 2Rk E ©) HHICER T 2720100, Ay
BLUOWKE—A L NOHEED, RFOTXTONRT A—F—5HHNENS L, L
Y, HHARGAICE, BBERTE— A Y FAEEICH L CTEE TRV R HIE (oD
IR AT A Z ENTELR B, BFOAE U HAAHIEICK L TRERLESICH,



132 454 % FEEREEGR OB /)%

,
- L
- .."'
-\‘- A . 'l-\'r’

[X] 4.7. FEERARRHERGRICH T D b —~ R

i ASEENTIAE UG5, BEOSABEICBWTE, T XTCoHuE, X CoOmAER, 3
Nf®ﬁ55%@%€% T RTCOEEOFFENFE AT/ bid,

RERARIYEERIC 31T DRI A B R OBTEOFIH O 51X, OB W THE—
ﬁ%ﬁ%f%éo::T@ﬁ%ﬁi,ﬁ%iEWLﬁﬁbﬁ%,EWLﬁLT@@b,ﬂ
DOHLOEEZZE X DT ThH AN, FEEXERRIC LT, EE3RNICET 2 M4 iEE)
& (uEfET RS L OA VU AERE) 1%, RN 2 fAETiE R o
X750 EENTNEIHETHD, AT ST E ) THUTARETH Vel oo, ik
BB A (FRXERE R R ICB5-T 528N TEHDIEA I N2

S BT, FEERARH RS O EEERIIR & L TO h—~ AEEIINFEZ 72 LT
% (GE1ESIR), @R IR M E R OB MR (Gl EANER) OFsEA a2 T
WHNHLTH D,

BEZDO\WTHS5—F

MNE L72iER & U COEERFANT, Km0 ERT — X 2L > TEMIT BTN D
FRITITFE ST B L7200y, F213Z OEEh = RV X —5H D W NEEFUSHTRET 2 B
LRI T D, F23ET oL 0 D T ERIOREOKIZEMET 5, T b E, HE
ERREE S L ITREIC L > TR D Z Lo TE phiFTh 5, BEND TR F—
«@wﬂﬁéﬁg®%M%ﬁobfffbﬁm

FERRFEHAEERIC IS, B o B &2 FF ORI FICBET 2RE LK > T\ b, B, =%
w%~k@%g_ow1®ﬁﬁmM%ﬁﬁ6 L, v=c, mg=0DEE~DEHELBITIX
WX HINR, ZOX I BITIZENT, FlziE, Y LH 5D ENHw D ARlx
EOXDCLTELDZENAEERDIEA D )2 BT, Fox DBEIRENTTHEIR & ARk %
VIR HROFIEEE Ao L LD, HDWEImy # 00O 2> Tmy = 052155 &



133 %54z ERERAARHERGR OB S

L7=b, ZORE, AT VX— (ENY), £ L TEMOPBRIEZNEZLDIEAD
M (ZLT, HBFHZB T 2ZN 60O RPFLOHFNIE ZIZH DDA S D) 2
LTE&IE, BRI 206 o E&EICET S MEITEER TH 5, FrED
Kif-& LCONAIE, FFEDERE Rz X > TR B b, FrIRREE (0 =0) 1280
TlX, FHUIBOEEORI T 67 <, TERERIOEFPNFEETHZ L2000 i=Zi s n
LD, D, KT OFIEEREE WV HIBESBEERIGFE L2V Ot Ok %
NF =WVl IR bR TH D), —J7, BLEDNAITONTIE, =¥ — L EdRS
T, HELRET DI ENTERICETH D, HFE [26] IZBWT, m=0DL
E, HOWAHNIERROINMEEZ AL L SESH VI FRICLY, HlPZE T o
IEE &2 FFORL FIIFE LRV E WO RN TSN TWER, ZiUudxE-72< DfRY T
H5, BUT, EABRNTEm=0DKTFIZH LU TERHTAZ ENTEL LWV ) DI Tl
W, BilzIE, EAMEA L2, YoERITIEMIC TR L, INEEEITAERTH Y kil
%o H21T, ) & KRR ER O WT L S IR EE O K & SITxE U CRBRA 722 IR &
AL TV, ZOZ &R, FlXIPRF-O@EZENO K %2, BREfnERE & U CTRatd 5
ZEEARRIZL TV D, 31T, FxEmE 7= b OB LiuE, oER 2% 0 721 b ko
IEEITE e THOHHT DD E NS, 2D L ) 2R 238N 5 2 28, W
DIRDHRTED TN THDENHI DN HBICHZ D &, FEERMEERICB O TIT
IR RO EEDGFOND Z IR DHDTH S,

TRNANFX—FEALY, BEIEZFS7Z0VT5Z DT HWENIREE L LToY
(FIULERGZTZ T TRWZ ERHVESL?) X, HELFOZENAETHS (ZD X
I IERIINEIFIE 2 X T2 LTV, LT, ZORBEMENBEEL SN TWDNENIC
KT HEZNIFERIZT NG 252 LN TE D), TOHEEITIL, GiXd iy E &R AN
BET 53T THY, 57295 L, BRIMEEDKGIZBWTRESND Z &2 5,
F7z, GITEHE L =L X —DRFANCHEGT 13T ThY, 257235 L, Th
HORAFAND 5 6, b2 2 AR 0 2 Z(L SR W E R FRETH D, Tz,
HHPBREIC VT Y, BIERRBICH DR I3IERERREIC S DR T K 0 EL 725 AlHE
WRH D, HDHNNIE Y RERZFAFX—ZROWRITL Y KREREEE R > T\ 5 AlEE
WRBHDEND ZEITiE, MBS REZ L3R (BRI, ZOZ EEREET5DiT
BIEOWERE CII50 L ZAETH D), ZOMINEEITHOWNHIZEF LT, £
DGR ZHREN S, S SIDMEIN TR & X DOFJLIE [forceless trajectory] (1A > Chif%
EH) X, & D VTR A2 RFF L TV D EE [particle-retaining wall] 2> SR 14 BR OV S 5,
KIS BREA e 2 RO RGE L, D XL D ki F O Z5SEiEZ Db D& ME L
THAIE, B2 IR e = L X ——EH BB O AR T D Z LA AREN D
LIV, ZAUTREED RV AR & WO RIS LS T2 GA IR b5, 735,
ZOHEEITIE, =X — LEEEIIE OB DO L KB T 2D T a2
FHICBWTBLSMERDH D, RERDL, R, TOZRLX—LEHETE (bb&E
RIETIFEHBFFED SNTWRWNY) O RL¥— LEEEZFHRICED Gk sh
HDEMNLTH D,
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FERMEXEERICE 1T B RER & RER

R EER IRV TIE, ZEIZ OV T ORI ZEFRLT 5720, fiIHho [HE X
EET D) BRRIIBITTD L0V FENE DO THEBEICHHS TS, LL, £
DL 2T & I IWENIEMST 2 57 < Fo TE LT, AWIZFE—ZAEASRIZONT
OFRXHEREES & 2 Tl E 72 < EWBHR TH D, N TR B — L &l - 72 FEx R 3
BRaqT7e o8, B — L3N Odgs) & RisdsmE & HER RO Vn a0 ThHh - T,
Hox DEE LA A —20 B INEERORLER L E D ER) T 5 BUHIE & —HIRONL D72 &k
WO ZEIFERI SR, T VY UEHRNICEIT S B DR AT A8, B OFRER
DFEOONTNDDIEFEREE (D VFER) Tho T, IITT 28R TIX2vn, Bz,
AP EIC IV TIE, FERL - ORI O FEITEIIE OFE#IC L > TR L2V, Zi
2R LT, Z ORI TR I RERL - O R EE [ o 4 FE I X BRI OIEBNE L KT D ATREMEDS
o5, FERFRIEFICIWTL, R OWuERF L ORI OMA L, Hx 22BN
Po Tiliy & bBLINE OEBEE K FT D, FP R, FFEREXHEERR ORI D /LD
EEMTHLND L TR Z DTSR ~DZD L5 BRBATIY, MOMREZELE
H SRS D, T70bb, &5 BRITHECENE GoédEE) ORIZEW
TOIRFET ST TR B2,

250k (RN R HEBRERIZ 351 5 SR 1) OEZEFE 2 VimiEsh & L TRt
THZEE, b oOBEOEMTHD, EEE, R FOFEHIFREIZ DWW TIFET 5
BAE TS 2, WEMEEIL QoKL T-OiES) &V ) BAENFREIC G bE CO L oEAbEd
Do) ENENDRL-%FE—FEZ, TNENAGHTIC (BiotbhT ) MAKE
DIEMAL720D 325 2 LT TERVW——EEOMEILEE SN TWDLDENE, FRIETT
72K, RIAE, BEOHRORE &2 ORI A & L TREI S RITH
72 5720, h U, R OIEEE TN SN2 2220, R0 1 OfE
ZRCONWTHERTT 2 Z &I TERY, B FIMELFF>Z LN TERY, Frlno

[X] 4.8. 2 DORI{- DI IEHE)
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TEHENEL DL Z &I D, £ LT, LEROMBRZRGEIZRWT, K023 AT
ICEWRIEHTh D CEmER Ch AMRIT T Il L), filxiE, 2o0—E7/k (13
L) A, 2T 5 £ TOR], ZEHINICB W TR UNDNEICH 52 QEFRDOF DR
/NI NER DA X W /N E W) (22 THEWIESW TN & LE 9, BRCFEBROBIE
BHIND, BAITHEZONZINGO2QEMEED 1 ODOVHZH < ZENTERN, 128
P HT, RUNDAIEIZ S H2EH ([EHZEATO2-ODHIE) DM Of/NERED H 5 % B

D, ZOHEREEYD, HOTDOWEICK L THTR, ZET H2EMEFINTHL I,
T2 EAFEX, AT H2EMIME—D Pia L2825 (X4.8), EZ53 5 ETOM, 220
/NEROHUNT Z O L CATIZERNT 5, 377806, FH10O/NERO LT Z O &
D OTNC B Z, FE20/NEROFNTZ O XV T Tl A EE TS, ESEE, 2
DO/NERITR CHDONLEIZ S D5l 2 DEFRICIH > TIROED, ZZ2THRED, Znbo
QEME DI OO AR Z LT TE AR, Lo LB, EEAIOLE &Rk, E2%%
DOIEBFRAD > TN D 2EME H R CTRAET H L 912725 £ THATRE S H B EA 1T/
STHE D, RAETDH2EMEZEL FHPEHNTHALY (ZZTHER, 220/ EkDH
DX ZOFHE DB 2 OMITTESENT5), LavL, [EZERTOVE] 1 [EEEOYmE] L&
2HZ LT, BOAETHE LLET D,

20 H1E, FH1OROESELE (H22R1 & H2E%RICHT DR OEB DA =T % 21H
) B D1 OO Ry &, 20K 1-DZ I & [RREOEENINIE 238 5 20 FCHs 2 /i = 9.
LL, ZNHDOVPELEEHLAETRET S (X4.9),

HEE)O =Pt ED X 5 pftmm S HEN D02 H1DRER. T CTORERHE
FEHIE W DI TRV E WD Z &, BIzIE, 220K CROAEIZSH 5 2EHUTTD
o> TESHEMERT 28558 TE X, WIAM ORI OIERIERE & 72 5, F2D4EH,
EE#E (WEIR) B0 r L X—0H MR FE 2 ENTAHR L I,

Vix + Vpx = U{x + véx (4.3)

U1y + Vay = Uiy + Uy (4.4)

X 4.9. 2 SORI{DEZED =Rl
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Viz T Vpz = V{z + Uéz (4.5)
2 2 2
Z (Vlzx + Uizy + ‘ULZZ) = Z (v,ix + v,iy + v,iz (4—6)
i=1,2 i=1,2

TR (43~4.6) 105, 6DODRMEE (v1y, Viy, Vig Vay, Uy, Vzz) (& L THEEAD
ADULDIRNZ END, LT o T, fRIZII2ZODDRIE/RT A —X =05 620 id7e
B, ARIZEE A FrmEsh & e (N (45) ZEVERLS) &, FEoTlmaoDRMEIC
KL THBERIIZDE WD Z 21225, LT o T, Brikkasch i FRaR iR & 1 S FR oo fiF
Z T D551, RO ATVRZ DT DI, 1DDRE/NT A —F —DHIFESH (B,
R OBEANKRENNT A—F— BRI IND), ZOX D RO AR ZIXFERT —4
DRIEMEIEIRA~LE X 202 L3 E Vb, KFELTWDLEOEITIMT b GE
IZBHE Ch D, il 21330k [33] TlE, B &L EA (L0 EEICIE—Fk72e/mib ?)
ZFFORL - OBELO2 OO (BEELA N0 A DLE) IVRE N, T 20b i)
D THDEVIFERND TSI TS, ROEDRL T OBTEM O A Ea DR A EFNTH
£,

A A A ! ! !
V1xVax T V1yV2y + V1,V2;

cosa =

\/(v’fx + v’fy + v’fz)(v’gx + v’%y + v’%z) (4.7)
ZWh vy, = vy, = 0& 722 X OITH D, RIT, ZHw, 2K (43) 225, ZHw;, 23 (4.4)
b, Bl X (45) DHENENET, R (46) NHEVS,FEXET (DL X,
FTRTOBEDOE Y BHHEOHIIIY'S, > 0L W5 Sl K> THIFREN D), EELo3 <
ToEZENX (47) [TRATDZLITLY, vy, BE Vv, D2OD/RT X =2 —ITHT DK
FREENEONS, ZOBBRIIHEVICHLREL ARV TELDOTEEFTIRWVN, /7
T4 V7 NEMATLEROZEEBRT O ENTED, TbL, &
Vixs Viys Vaxs Vay DG 2 HIVD &, HRTEO BT, &5 REDFF DD, DE Y,
cos a DR & ZFIRWOEIFH CELT 5, Hl2IE, RO

Vi, =01, vy, =01, v, =07, vp,=07 v, =06,

vy, =02, i, =04, vy, =04, —vy,=v;, =014

PP _TCOHMAEIFR] (4.3 ~ 4.6) ZH7-9 2 LIXHEICHE DO BILD, D OfEIC
DU TCeosa = 0.29554, T72bba ~ 728N ELN5, IROZ LIZEA LE 5, HENK
HWEAZBEMNE L TREINTWD LR LSS, 22 60LIBRICEW T, EFMICBIT DN
HREE - OEENCE U CReaIlBEZM RO, ZNdE D /hSWEETHD, Tt b E
b, FFATHIEL TWAEFZ RAREEITHE DV RNOTHS | HHlEFIc T,
R ESR N TR LRI & OEZEAAE U7RHI90° DA EN —FIZE BN D (TH, TA
R HE EZTRDITHZENTELHDEAD ?), LL, BHSNDHELAH0°TH
BHEWH ZEMD, KiFDH LDO1ONEIE L TV W ) fimlE (Z0 K ) REROHE
FIRESRIZIR Y 72 </NEWVY) 2 —FRIICEESHTZ IR L TTE A2, 20 X1, i
MEREIZBWT S, FIRFRIERIZB VTS, RELTCWDLT—XE2H T bW H ik
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IO, —FAREEL X250\ (FEE 2 2 87 J5 2R DN U AFAET D) .

EZREF ST DIRAFHZ K0 B 12 EBRIICRREE T A 72 D12,  (BEERO AT 3D
59) BEEORL OV — T R VX — B — ADOLEIZRIT 5, BT DTG O
22y COR - DERE AT 20N DH D, ZORE, 2RO TERIRFIRIZIL, k0
T AR —RIOEEORGE (ZERINIZIIT A5 BELAIZ DOV TORGE) , ki OiEB & DY)
MEORRRE, EZERIZICIIT D B — AR r- 30 (BUELMESR) ORRGE, F84E L7 il
DT HX —RIE L OTF B OB ORGEIN G AT UT72 B2V, Sl E TR ER D
O TWRNE SI220D%EM (X BIZ20DRHEEN) W5, 1o0F, BELIXEZE T 5
ORI DEA SV OFEEIGALIHIE L TWOD DM EWN D BB/, & 9 101, BZEOiEfE T
ZDOEA MIZIIELT HONE NS BERITH D, WP TL, b DR
KT DEZIFIEENTH S (2721, EEMNRETIE, ZOEZINRD T 1258
HRIELTWD),

L, BRI BT, 1] S O EZSEFEIC T D M A LR TR T oA
B L TRABIITRDONTWDSDOE RIZZ ER7en, LL, 2o b, @EFIA
STV DA ERIIERAFRI DN D 7 DEZSGER I ZRB WO T Hid > T D (FEBRFAZEOHIPAN
IZBWT) EWn ) iEmiEE Iy (%< BTG I ERIIRAERI 2 524U ZRR
STWDHIZEMNHALZE LTH), EENTEL T D OIE, M7 @225 Okt
BOSZEE & 72 DIEBIEI R HAFE LN E WS Z &P Th D (ElESh TV A aER
PRNERERTREMEIC DV TIE, HITOF 2 I KXW,

JR RN 70 B 73350 b FT- 356, SRR BRI 2 BV TR I RAFRI DS E S E R 12
HEHISNTWD Z EIFEDLDTRMTH D, i, E2ET ohiFOER, E2MAI0
AL & MEARICE DR EHERF LIFD DIZA 9 02 7pWien, fardEhl 1324w FE ¢
HBERZZ T2 6 ThD, LIeRn->T, BURAVREIR (FFERFEHER R8T 2 PR 2
Ee) LU, FITMHroRd (F) BRI AZRIT U bR, X2, MED
BxHZl oL VWHERDFEDEIITIRDEE S MBENH D EWVD DIEAH D I ALARIETE
Dy ZFk LT LE -T2 ([FHx Dfix >0 ATLESTZ]) MBI, 'BEZE 57250 )
ELTCYyERTE2HNO IERETEEICANLILERD D, £, £ LT, ZNLSNOEEIC
%, (B2 972250 2 L CHERMSHERGGOARDIE L S ZE U 50702 Hifix e
O PRI TNV TenNE ZIZh D002 FEEE, FxEmiRFRNZIE, L= R ¥ —
CHEENEEBETATOOEELN O I ERETHRET LI ERANELINTNDHIDOTH
P

BELCE A, BRI 2 HExERARTFANC OWCERT 5 2 &M IEY & S HME—
DAL, BRAEE DS (m—L ) LR OMEERTH D, LS oL
B, FERERAIRATRIO TR IIRMFEDBEERIZ T E 220 (REERFERHEER R O BRI I 3FE
EBREHIEE D INTK L TN DR B > TV, L L, BRAEEER OSAITE,
FRRFFRAORAER 25 T2 72 DI IR RR DOV R DT A T T b E o Te S Bt &
I, JBEO X 51T, PSS & oES FRAL, EEOESE S, T ToME
B A SERICIREMNT 5, ZO X D REBOHES LRV HHDIF= R —ThD (o
7L, ®WIZED LI DI TIERY), EEFREADNORANE X HEND,
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dP

= v r (4.8)
RT Uy VTR F—DERZEAL LI,
s
U= —f Fdr
To

EEE (ZAUTERIER L (48) ICEENLIETH D) DOFNA, BT IEEE
BT 5

B LU RIS AICB T 5
b = v/ T2/
EMHZLICLY,
dE = vdP — Fdr
D, AT R L — ORI
U+ mv?/2 = constant

F IR =R L — A

U+ mc?/{1—v?2/c? = constant
BiFH N TE D, MEHERNERONNFELWE W) R (=a— FrOF =30, |
’[:‘jj’fﬁgja) @‘F-’C\‘biFlz = _F21T&)50 :@k %, @@jjﬁ*ﬁéﬂ (4‘8) ﬁ)%@@j%{%ﬁﬂu%
BT ENTED (Zb FERIES) TN (4.8) ITHENLIETH D), T720bH,
dP,/dt = F;,, dP,/dt = F,; L0 kXE155,

d(P; + P,)

—
UL, WIF, £ —F DMFET 5 & X1, KL r-OExEmiER) &R S — 7 E
IXRELE D FIREEDR B 5, KL T ORERIIE, BRI /22 < ORI T X A AT
— AU MR TS (Thebh, R CE 2 & 2 A0 THER 2 SEM] T
1372<, AR RKE SR OMEKRKER - Th D) OEND, LoOEEEEY HND S F
R CHEET D Z &7 LIS Rmb B s Rl & B B o B A s 5 2
IFERIIARYETH D, Lizn->T, FxIIH, @ZERNCEBIT 25 0EEE, T72bbi
DZFNAF—HLHD I E R TEEBIIANDLERH D L) ffmcIisg Lizb Th
%o (%5y, 2O LIIEMBLEORRL T A PEIH U, TR O 5 T DI
BALODTIXIRINA DI ?)

BERBEAER I OBE S £, FPERHEXMERGR TE LIV TV D =1L —I L ONEB) &
RAFRIOFELE © 72 59, K F-OFZERRICBW T, ZOhEBETDH 2 & 2Tl
W2 L L, R OEZERFEICBW T, 2O ENRBEE L ST s
WO THD (BTN X—R AR EOBTICER T 5 K& 7oty & K& e Ba8hhndE A7

=0 = P;+P,=const
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LW 22D NF, =F = FRMERT2L L L5 (X4.10), 2200 /1OFFE—A L MIER
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TG 720,

B RFA M BRGR CIIEHE 1L R0 5, HTO 7T — 2> GEEv CIEEIT 17 v F
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FIDTH D, &IDIER LOT)DEHDRER, Mgm = Flv?/c? # 0L 725, EALA

—XEEE LAGD 2T AU e 720, 2D X D 2P G IR RHE R R O e, & L CHIA
TELwF%%ﬁxéﬁﬁ%ﬁ%m@Eﬁm&%#&wbT LW D72 o Tz & b g
MH LIV, & ZAD, fikimEbIE (GBI r~—7 /b MZEREL C)
BB % A kb= [34], %ﬂ%@rﬁéjz (AN ERRPEZ T DR D, FHxF
7o BIZ & > TIEFRITFFRAR R L 0 S EEEMENDO T, RELTWDHHBE—A Y
N T AR DD, 12065, & LRy (FIZITEE) 2k rnsHr e L
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SAKREE ZATEBERIWN, [MNIZX0 0o 720, HAL A N—%2fFs720T5 L,
BHIRT= DR Z BT [Mhy) (=X —) B, ZORIIERZREE R VELDOEND !
Lo, EE L TWDHELR ey "B EEO NN S T2 T A 5A121, £
DAL (57, FOWNZOTIL?) IEFRHS, HRLSTbDIZRVELIOTHD, b
LORTENHZOFTHARBRICN EMATWGEOT —2%2FEd L, “HXLX—N—HDF
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MOEHNZAN - TRNLLNEY, FonT B 52812785, TH, T
<V FD Hhy ZRET D2 EFWDNRDFIECZE>THRAETHY, LrbZOH|
EIARE - DICE > THELIDZ L RO — LA, MEZAIEY A TW Db
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DC) JFEEAN R AR FTREZR 1D OFEXIFRAIIER ORI VI, FHAEIZE o 7o < EREICHIWE
9, JRERRITHR AN FTRE 722 D DOFEXFRIVIR G b Te, ZOOH 5w 5] 226
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FU w7) BELDARITH L THREFIHEL TN D,

AL N UOBREOHEICE L TH W OOREMN G S, FAUIENC, ERhiic i
HIRD2OD I EEFEEOMIICET D8R TH D, 1) ik L HHE BT DL
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HZOIX BB R L TTERL, MENRbEOEE (R NOSE 3N O REE
FDOFHFCRE ) 1T LT THLHIET THD, FH2Z, EFE—LICBITDZ0hE
Z3DOTRTOEI &I, TROBRFOME, TR /F—RORAHRNIMNIZ GER
Yiffs) SERETAUREBRIE E b D, 2BE OFEEICONTE, b Tnb L)k
REFNAF—IZEBNT, W dETL NHETTIZ) LWLV DITEN TH
HEWIHERHLE . BZOLL, ar T P RIZ (A AN TR LRI L H1D),
A7 & 2D IEMBZAE N S 5 LT (RTFPICIBIT BRIY « ft oo BRI 72 A 1 = X 8% E &
AT, F—KE LTOMK (F721TRT) OGEITOWTRE S 2T 5720
Elbs, L, Wihict X, 1\ (V) OFEBRTHE SINLDH3 208 T X TITH
DIRFICEIT D E T OEOFEL L ONEEOEIIMEIRE LTRBEDEETH D,

BRI EAER OSEITIE, FRFRAESR R
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Z, LT o TEIEZamR~O Mmoo H rTetE 4 86 5 iRIUTR b 72T
EWRWE DN LIV, I 0hb b, a7 b RO RER O
U D EERNCHONT, EBICW DD a A b2 LEH, INfk——a T hod T
U Y — R =T VO ——DEZEDYE DD RFEEMIZOWTIE, Eitiis W CBE
(T U7, REHER) 72 BRh 2, Bl z0E [27,30,40] (ICHIH SN TWBHEEERE DT 5 2
LIZL KD, yETOREIZ] & BT ORERZ & AR Y 6 5 KAt > 10721 TH 5
BAciE, FoFEET, Rt ORBHEE FE L2 W TR, R a2y dhusiElo
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] ORETHY, Tz 2 TIFFHFHRITOBFIZH R 5720,

ﬁﬁ %5?6 B X HBET LRSI LIIHERICIR> TS, b, £
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;%@%@ﬁiﬁﬁﬁ:%ﬁbf%k#é&&ﬁéﬁinfﬁ%f L7283 CTEREL A
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STLEINLTHD, L LERIZIE, T XTOEFDRFIICEIT 5 E0O@EEOR SR
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DDIFI 72D
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