SN.7ZILTIN
MEZOWH (HHTREL)

R OER I I HHLH
1B fHhR

KPUTUKA OCHOB
TEOPUU
OTHOCUTEJIbHOCTH

Par

0oe U AONOJIHEHHOE U3




CILTA - ZaASIT D4 yF - TILTIN

B e, MFJEERER, 1989 4, VLL—=CRl&s o7
ENLREFPREZE, s TREET 77 2 —F R AT R Biai i
ET (1992 4, MERESEE), 1993 L n v TRSET 17 3
— R B HER P P EhEs,  HEREEY:, T
A pEise, KREWEs:, Wt oo 2o (P o
O A AOME, WEIH - &7 JIFHIEREOMRY], FERIERD
T—A Y MK DRBTIEORFE, 77 X~Hllki) 2EERDH
FEWPRED N, JRFTHIEIEN 7T X~ OEEFH) - EXTFIHEE R L OO &
BELIC KT T B O, KB LOKRHE (B - 852 1 70l Pickid5E
KHRBREDOISE, 77 A~ LOKRGRTIIRIT HELF D B CHFHMERY - FAERIEE O
DI, Fx) IEFLTND, ZOM, RIRIZITEL T B O EAE o8GR 72 IR
DALA TWNND,




LBC 22.311 22.313

BATA e =a Ty 4 vF « TIAT [HBEFEORIL HEHERIBZEL) « fAAxEER O
B+ 800 GF 3 B MR ), & A2 U, LENAND, 2018, 4288 E (Relata
Refero)

AEOT —< TR OISOV T OERE, JEHIZR S T 5, BRI D5
L 72D I OMEGOH T IR G L B EESM LD D, BRI EFET UL, W
D7 HHEG HENE Il > TLE I DL TH D, AETITA R, F7-2 O
NHEXHIN DI Z 5502 < Ofmgr R & FJERDFE LTS i, 22/, R,
[RIRFPHEDFEXTE &V o TRk IS OV MR R O HAME RS, FBnI & 791
BIEFE L TS Z ENFEH SN D, REITITFERHEEGR O HEBL & fEL I BRI D8 3B D
FERUZ DD TORHIB TR E EN T D, I DHIT, ARECTIIAHRHERR OB /1S
KT ORHIDFE L <IREN, ZTOHEEROPT NEFITHEREL TWDH2O XK SRR 5]
o ——AHRIERANEN ) 3P JE L TR, HRILE RNTWNWD Z RS iD,

ZOHE ITIE, —HEOHTZT Ry 7 ARBINEN, Befsh WA EO T —~
IR L 728280, W OMDFJERITHOWNTO LV FEMAR S 8 ST b,

AREIIRFAE, KFEGUE, Zdh, Bridhid, £ L TP o AR REIZ OWTHANZH
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 k%

HAZERRIZ DN T

AFEIT"C.H.Aprexa, OcHoBaHUA GU3NKK (KPUTHYECKUH B3IIAA): KpUTHKA OCHOB TEOpUH
OTHOCUTeNbHOCTU. U3, 3-e, pacur. u gon.—M.: IJEHAH/I, 2018.—288 c. (Relata Refero)” ® 1
VT REESIN D DFRR TH B,

JFEE GF 3 MR GERHRD) TR AD R U7 EEREEME CTAFTL LN TE D, BEFE
EOEAIVRETOAMITES L BOLOROTHINIES T 2025 FLUIEE L 72 5 RIAHRTH D,

Z2H5 eSS A - =agxv 4 vF - 7T (Cepreit Hukonaesuu Aprexa, Sergey
Nikolaevich Arteha) , BEEMBLFHEE 1, 0 o T RISET 7 I —FHBFFE T e E K
FHD Web %1 b : http://www.antidogma.ru/index ruhtml (7 7 F&
http://www.antidogma.ru/index enhtml  (J5E)
ERROY A FTARESE 2R (2007 ) Or T RERIL, JRER, 7
TV AGER, AL FEIR, RAVEBIREZAFTHZ LN TE S,

REHH OEX

(A b T OlRODIET A5 ] http://naturalscience.world.coocan.jp/)
HAGERRZABA « 55 2 i : 2014 43 H, 23 WK GHHRR) : 2019 4F 2 A
* POt omEEI [ NITERETH S CUikE S ZBR<) .
* T OO 3 RICISIT D BB ICOWTIEERD 31 #5REhizu,
SR O B IZOWTUEERD [FUE 2] 23RS hrzu,



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 5
B RE R E o 8
F1E HESHAEMEEROESE - - - - 12
T R = 12

3 2 o = £ = 5 P 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, SRR OB R B AR 53

1.8. B L1 EEDFERR - - v v v e e e e 62

F2E —REMIBROERE ... e 64
s T = P 64

2.2, —MRFEPEERR OB o8 64

2.3, FAIERBTE I AP o 82

W i T = 85

E3E ARMEROERMER 87
TR T == P 87

3.2. —HOFEROMA ARS8 - ooveeeeeee e 88

33 FI3EEDFER v e 111

EAE EEATEIERDEI LS - o e 112
g R = = 112

4.2, BB R OB )RS, v v e e 114

4.3. FHRTERAVEN /) 2D —fRAVIFIRIC R 2808 v 126

44, BB ABEDRERR oo v e e e 150

FHHRA. REREOHFED (AL ISETEMT - oo 151
FHRB. HYBBERBUSTIA—F L i 156
TR C. HYBIREEEBUKTFEMEA DXL oo 162
FimD. W OMDRERICEAT Aa AR oo 166
e DIE e e e 172
X 77 ST T S ST T 177
= L= [ 187
[FRIE 1] B3 RRICET D LB o v v v v v oo e 189

(AR 2

] gﬁlj@:’j@ f%’,%f*J A )V N T 190



5 F3MEANE

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 NEE, oo 7
IZBT DRI, AEICBW TR SNV A RIEIZEIT Dm0 fh ﬁ&moﬁfi&
DUESTL, —EOSETIE, b LW (xERG, 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 ZIRTWDRLEBET D L o2 olz, ZHOALDR, B H
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
NHOfFRLE BROT 2 AREITL TS, 20 144M, EEAF L F7-, HREOHEE
RCEBESEOERHIBWT, LIS OF L [134~138,152~155] #RF L CTX/z, £
LT, ZORIZBIT2a v TWNINOIIEE =L & ORIORIE, SR EIcE L,

FERIPEFRGRIC R D HLHE - H o, 12 A0 ) —~IWVESZEH 2 &), 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 TWDEZAERNENRITNEEEZN, xRN E->THDHDE, FxIFHOHE
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 ZEHIIFE L2V, iz
X, BEARCBWLTOE, ERE (1) OEMTIE, o 1EORGECHED Z LI TE



6 F3MEANE

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,
BORFEOEBNT, ROSED I BIEECHIZRL LIHE 05, [BEEEPRA

L&) LB AENL, MBOEESCHED D BIZ, FHRRCE DRI EBLNCERZHEL
ROD, oo Wix, RN ZDEX ZRDIEHICERRTIOOFTELRHES L5
THRED, R EEE S DD, HiL, BT NE bEZEFE L WAL EITE
<, WMZEAEL XD LEASD, BAENZEEICET 25mFOSMNMEY, wBEEL
TWAEHRZBELZD, BHi20, SHELY T2 B CHRRORILOME £« DFE R %
FATEOTIIRL, BROEEND, BEHOELIEL2H 5 5MiEDH 5 H D&
HT 2L EHERDRTUTR DR (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
AND ] ENIBELWEEAZETE S TiERuvwy, £ L TEREITINIZ, WESFERD O
HICET HAREE, O FEOCMIEE OB & OMOFE, 73 ) XLERN-TF
%, adhoc Z2IBINMMEGR, WERE L, %L, Hiki Ed D WIEEEE EORMIOERM
BICBET 2 HRAZEEIBZE D LI LE D TliEewh, 2o ORENIEEIZH 2 &
IZHEhe &, bOWPAMEFITENOEMRL LD ERARD N TEDL L HITR
%o Berx OMRNZEN O ZMRRTE ool & LT, Fhealch<iitfiz, -t2hn
R LIZRIT D Z ERTE DITEWRY, EEZOIE, fEROKF AN B oz L
T, [ZNOOREE I —Xy FO TG, £HLTH FEEOXLHIICABZRIITTZI %
DEI-RV T L5970l a2 THMENRLL DL 2I12TH2 L, LT, KbAEL,
b AEFERRERO A2 DNENS ORBEICOWTE 2, fRikT5ZLicehrz®Ehd 52
EMTEDLLITTHZETHD, WBZIE, THEH L) WEFEE T BIC L DRFROKE
(2B % BiEE & 13iE - T, TOOIZRET 2 ARMR ORI &\ 9 B DOW T E
1%, FICANCA VAL —2 a0 5252 T<NHHDTHS,)

AEE1RUL, EANIS, BERE2MEOR CTREICEIN T (L Offisil, JT
L7l D&/ D ETHREMZA Y, SRR L720T5Z EMAMRETH-72), LnL,
CHVFFERIZT R0 D LVRWAS, 51 RIE, FET2MEE H 5D NnNEfiE T x
HE IR EIN T\, £, FAIRTERONTWERNRITZEOBREMEZ K ->T-20lF
TRV (ENP R, ZOFENHIXE 1 IRONEITE 7= < HIBRS LTV, Z1
THRILY, HREBE LR TR, KBS REHRT2 28 &L, K
FRIZEWTIX, Fie 2B R RT Ry 7 22T 808, B0 3CEkos H (2 >0 F
AMEFIZBITDLHOLED) BIMZ B, Bix 2 ECREBRRIHE ) —HEOMI 725 s

WNE g5ty 0 v a4 A% (Tadeusz Kotarbiisk) 13, BREIHIHR—T 2 RIckIT 58— v Rk

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



1 F3MEANE

DOWTOFE LW g L VgL < BRI S, BTV EF STz OnoFEic
DONTOLVFELWIBARHE S TWD, 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 [EOHERDERITATEANG SH D WD e 2RI RTRENE S 720y (1 A
720 OB 15722 LT, /R, ANBOFEMEBL TLE D), T, ERAH
HE72 T A2 BRI CTH L O TIEARV, HIADOZ 720, ZREho AL, BoEED
BIREAT O SERRMERZFFD, B OBICAL Z b o TEEHIT D1 E WO FIRE Z 0,
ZOERIZHOWTEEEZA D, 72770, BOBRLIZIE, &, < bR TIREb
AUD DOn e W b= SN D REMESNRH D] Z &I, HEEZRLTEEW, £
DA OT_TIE, ABIOBARZSEIRTH D | 2005, FIE, TRXAHENZR 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 FLREANE

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 & bEKRR HEE) ——FUS, DEPREROFE—ME 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
ERZRLZBOREZ S ERBTND, HITHEES 720 < OO AEBER S B HL Y
DHREZE 2L TND EV D, AEMIZKEFSN TV ER & IFEIEIS, (@R o B4Rm 55
D7z D) adhoc 72HR, X DI, MEOBRCMOLN TWAE 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 VRFRAEHEEGR D) FEEITHGE FTREZRE RIE, 2 OBEGEROBIHUENCE bRz b 0,
BHDHUWNTZ OFEEROEIEZ NS Z L2 LIC (EXIC LT Z OIS D REIC L -
T) BonebDThoT, TNLVREIC IEEFE] 72bOBE L > T OBEFRORS
2 BHAAENTZ] DO TH D,

FIRHER R IZBIRPIBEZII R > B ) LA SN TWDDENG, TOLEZIFLLVIK
TRETEFR, TARIEZTDHLD TEYO M) ZHEELZFROY, ZOMHimz
HELTH (27225 5] L TREVRICHH] 72072, EBbnsnd LivZewyy (st
PEFRGRIZ )9 D HEH 2 K AR ORI 22 5 2 72, VY HERET 1T I —Rmipiia 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
7 9 73 R O Boi 1 1 B S BRI 1T T, R TOHE A DN TNDDEND,
(& DR AV S0\ 720121E, EARINSRERNE LAY, HH
% RENBFFIRUC X o TEAD DFEMICRGE SR IT UL B 720,



9 FLREANE

L, B — hoHIiX, PEIENREDDTT 77 47, OXbd THINLOE
W—BENTFEL, ZIREIa— MEEN=e0 FTIED2E->T\W5, o1, THEN
BT DEBNGR ] (B TSR TR 72133 0 A NEN AR E 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
LA D, ZHUFTZZHIS, oIk LT TREAMABEMEE L) W omen Ty, &
NTHE S, LIXUITHETFORLEZHALETIZ, lTFOREIZEEZERY 72 > TWAHIZT
TRVONE LW GEV, EFHITASETOE ZAZOHZERNTWD), W7 HHEH
Thh, ez MalhEbE 20t ch-oThH, O HFOGREWET L Hafio
AT B DO BRI EE ATV D AREMER H DI H b B3,

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,

FERHEBERRIY, TR ENORFTERIZIIFIEDR, Whwd IRAMGEfEdER) (R
EBORMITHINTND IRATREIRSL R, Fx) OFFlZESEILRL TS, 2D
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 RAELEHITEZD] 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
HPINIHRGEET 5 2 LN TE 5, FIkERE =B b £z, ERICHEERFTREZR 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,
A SN AERER B IHB 2EEO b O THH LD, B—L YOItk O FLfE)



10 FLREANE

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

L& o ERBTWE, T72bh, &N, HBOFEE] OLRIEDOTAE LRV A2 B 5T
EZHTIEEFEIN TS, ZOFEL T, ZOHGOIE—FMEZ R T HEEE &
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, EHFICIEND 20X 5 D [7E0R] RO ANAMET, —RLUTHL,M
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) fml 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
ROWEROATH D, bHAHA, BEOYHEZ N OO OMAE ORI LT
0, BV SOEHERBBIZRALIZY, ZhbOMAEDEOEKE [Tob E
J1 720352 EIFREETH D, LL, FIUTFROEFTOAMRADHHEL EOH 0
TR, ZOMEITEE L SOEAWIZ b0 2L, WES L IHMTORR b EZ 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,

FIRHEFR R OFEELSROHE 225 UTC, ZO/37 By 7 ZAxtims OERICKHT 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),

BEHMI O A S 13820, FERHEEGEG OMNIZREFIRIC L 5 5L 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 HFE %%\, T AEiE L7ZNEND 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 FLREANE

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, mHEOMEITEERECHRATL TN LY BLEMTX 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, ZOHGRO AR T2 <, "TREZ: TR ER)
H LT LTRSS TW5D, 2, S&b LUWEIRICOW TR ORI 2BV H
L, MM EEG A EIEL X 9 LW ) BENHENCTAE L LD T-OTH 5, W) 13 e
S A TNDLDENG, AEFRLE LD & T 5 DITEEWIE—— Z N ER O RAFET
H 5,

HEALZARORHEZ®RINT 52 LITE DD TRHRETH -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+53702 71 E B SiuL, ANEZTAED HRPCEFN TS 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 LT 2 Z L1383 (ZhUEEh BT HoRE T —~ L
%), bolXb, FEXFROER T & B I FOREZ DO DIZOHERT 572K RICH>
WCONTEAT7e 9 2R 4 FIXFERERHER R OB /1S, F T AXERIEN 1O S &
ERICKT T DL Z A L LT 5D, FEOKD TIIEWRERA G2 b T4, {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 5515 ReRRAHGHER R O EE) %

F1E FREXIEEROERF

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 D L Z LI L & 95, MEI,
BHIENDR—0BG%, W OPOEGIZE > TEoTL 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 E B RR D
BRESCRE 27— A = AOTERTIE, TEXHEBER O EOBEEM: |, T3 ToHK
FHFHE, T L CZOHERNOHEONDIFFEOME—ME L4, ozt h
V&, [FEBRIC K DB OSSR/ NGRERREME ), TEREERECR ST & W fomBEDiRD
NTWD, R FE ST 2RO E ETHICB T (ZORBEITZE 4 E TR SN
%), EEFEERICOWTOIGERTT D &, TFEXHEEGROERE FOEEM ) NEeThd
Z LA TH B, BxERAEENIFEOME M & BIERAO S e b BRI x5 & LTSS [58,65,
102,111, 132, 144, 145, 148~151, 156, 157], 3CHk [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, TNOHOIETIE, RSB OS EBRI T 2 8RR TN D 2 & (KE
B3 EIZOMEET—~ L LTWD), &L THMOIERE DS HFEOFEH & LT, Ff
AR R O T X CTOFE DB/ XT A —F — (LD AFEMENFER SN TN D (Z o
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 [ARTZORAFEH] B\ T e L, HEAY722eR) & 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 B 1% REERAHGHER R O EE) S

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=x— ko
B (28] ICOWTTFHETIEH DN T AL P LTEL Z LIFBER TIN5 9,

HAREE EOFEEI BN SR Lir=a— b, TebwbEa) 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 THA LIS N T EFEIRICB W TE BRSNS TG a % B
HZEDHRTHD, Tz, ==— b i3ffxtki], EORM, 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 O AT G- O FE G CRE I A2 53 5 AraEMEIC 335
WlZERR LW, =a— M AT E Fo o< AREOAT T, HoschZ=/ & A%t Z2fH,
MERPOL 8 & FIRMOLE, HoRHES & FIRHER) 2 08 L 7=, BIGORIEBIROHER Z B #0 B
HD—> LI E9hus, HMT 7 e —FOEELREEMMIEIL, Mebkgs 2l
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
EENVFE S D £, MRS 1N SN U7 B L IR BT D BRI &
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
WO LA, RIEfMEREENSIINT-, HHVNE TR & TREEH OESNE
FSNTZOEEND ZEEZBRLTWDIZT T, &itidic b bz 2RF0ERL, #
B FO AR (20 & 5 ZREMHIBETERFY T NZX o TE & EFo BTN S
NIEDTZ) ITHEEONIIFE D, EREDOFELLIZOIRNWI EE2RL TS,

WIZ, FERERE T BB OB TW 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 5515 REERAHGHER R O EE) %

1.2. 18t EmAIRE

BT, &0 T iU b 8RR OEEN A S DORR D ZFEIH TE A2 oW T
WY, MR/ ) —] ZATORROYE, 2 NOBIHFEED 5 BLIELWDIEX 1 A2
T, TNLSNIH VERVNITTH D, LR - T, AP ZRESOE RIZBW T,
EE L CWABIIE-HD > B b 1 ANFIELL 2T Tho, L2AT, Z0
WX, 5 3 OF Ik LT A8 & OBIRICBWTIE, FICHFRETHZENTE S,
ZDOL X, B3 OB OFEROREN IR (v = 0THREES R & —BT
LT LY, B OB OREGE 2 OBIFE ORES, 53 OBLINFE OREIZBEAT
L2RTFHIEZR 5720, L, 1 &8 2 OBLIE O 7 OESOR R, 3 AOBLIHIE S
BOREOREITMER T2 bD L0 %, RROXFHEC LY, 51 OB H 5 2 Ol
HEDELLRWNEND ZEI12720, IELWHER (HIAORER) 1356 3 ok LTV a8
HE DI K> CREk &N D, BN D/RT R v 7 A28 DRSO EME [48,
511 (REEIIIAFIWITHD 1), £ LT (EREOFRE] BEE0FENE [50] BNEXITD
5 L&z, Ok [33] ORFZERNTEBDO W 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, [FEFR
DI E U TR ER I N DT TH D,)

FERHPEBRGROFE LWV 2 i O -0 /8 T Ry 7 2 bigd K95,

THENFD/INS Ky R

{ERRHI 72 A DRT Ky 7 AT A MO FE Z & Loy T3] OFAE, NA0
—HNFoTWDB Ty MFAEER LT & &, WOMEDFEICLY, 2 SOBERIX
FTRL D LD, RDIESFMEE RT LD 2L Th D, FHEeN D, (FRFROD
I B 2 DA FARHER G~ OEMEZFIHA Liz) R~ Y v 7 ) BEBROMEET-
AR ONT TV A, L, WA & - T, BUFR B — ADB TR 45T
b5, WHEFY, #HHROFRK, TNOOERBA =X A, FIF S 55620 EE
OYERIZE D T Th D, WHFELIFOEWIEIICZ ZITh 5, MoK E 25
L<HFILE D,

AR & AR, R OWIROBRERIIEAARIZZ OWIR B IR OEB)E KT L
PN EEROHES, WD 1 NENEHORWVENESBRICEE>TEBY, 2 AHIX
FHIMTZ LTWDFEHRTETH D E L LD, 11T, FEREEBRR ORI EITEZ
X, RBOFEADOERICIIVUE, Mk Crrsi) DIANcE, E0RBILEL V4E T Tk
THUTR D72 E SN THD Z EEBWHE S, ZIUIRRE—LE LT OIREE
ThHZEICERLL Y, b2, MERHOMZRE, RITEERORZEC T, #F
BRFESMEFERIC 31T D RBUINF- DT & > THEBITHHTH D FHRETITZEDO L
HIREENTRY BTSN TWD), LER-T, RBOFEADBRIZINT, FDORED
FEROIKIY, RATRF D O B2 H O AT TRV S ORI D4FE RO




15 55 1% REBERAHGHER RO E) S

BAOHEK LY b/ RIFUXR 6720, NEL7Z0 i?ﬁﬂﬁt@ﬁ%@&f%éﬂ
5, (FARERMEREICREZIR) 2 ABHE -T2 &, 7R Hlaflins, FIon5 ik Xk 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
@#ot(%ikgﬁth@%ﬁ B ZHRWHLTWEEETW), Tebb, Rekfakt
PEBEERORER Z1E UG A 12, FISW D5, (WIHENZIT 2 RO oFlnZE 2 D 57

_)iﬁmﬁt®ﬂ%iwiéb_k%<mejxﬂmi&Eﬁwo% OYERITIE
THoTDENG, FHEARITLOM T OBENL R & IE L THWDHDIEEATE TH Y,
LV IME L TOWBDIM T DO RBETEE WS Z L2 b Y (RO A% ZEDONNED
EAWE XD DR T 5729, *Emﬁt%xf~y%$ﬁMEﬁé*k%ﬁmﬁ&%@
TR A I ?) FD X 57 EFRHEG OJREIL, WolcWEZIZHDHDIEAS )2 L
N, AHZZXLNKIML TG (T 2 ONBEITERRIZIS T 2 WA 1 O 2% &
IETZ LT TERY),

%212, M11 06500050912, IEZ S RATXME|0A] |BC|, |CB| 8 L WNAO| D&
i,mﬁﬁémﬁ:ﬁbfﬂ @ﬁé_ﬁﬁ(lmﬁé);kﬂf%éwpﬁb [F]—
DR EIRERE CORATIXM|AB| & |BA|DES1X, FHEZRDZAATICRH L TEHELI RELE
BEEDZENTE D, FIZIE, HDHEEITIT 50 HEOIRBEORITZ Y, BIOBEAITIE
100 SAEDHBEORATZ RS ENTE 5, Rl—OHREE 2 5t OB - 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
DYEr, RO & RZEEIZEET 5 Rkl R O AU TEHR A R 2 720 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 55 1% RRERAHGHER RO EE) S

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

F4Z, SEXEAEIEFHORNAERREL TAL I, 1 FBHOIBITHERIZEE Y, B
7R CAOES) (BHE TONEEg) OIEHATIZHS, 2% HORBILXM|0A| |BC|,|CB|
BLOAO|DOFHIZEBNT, ELEFRIUINEEg TIET 5, ZO X5 72 EED & &, 8
KIFRARE IR L Z 1 EMTEET LI LN TEDLZLITHEELL 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, KREIN
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
HLOTIERV— ZLTHFD/NT Ky 7 AZDOWNTONEEE Wzt x O [
(TAvvakAy, U, By, FUx) X, BREANORFLBEHEEMRE E
IZH|&EST Z LN TED,

RS2 D FH AT EEE) L CODIBREIZBW T, M5 ONRE & IR - 72 1
DTHVEDLD, LNrLEIZ, 5 1 #HRICBITFA HEWEIEY HT Z LR AHETH D,
ZLTEDOL X, FFHMRITLOBRIZIIUL, Fl—OxROFIIMRE >0 L e
Do ZAUTBEIT T D, WRIZ, B LTEFEORAD/RT Ry 7 ZEad 52 L1k,
FEXHERRERIZ BT D [FRRO T & el 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
MUDSIAIZBWTE I 9, LT, ZOGAICBITAF A DO BIEIL, ZHEZXHDEk
el 16 RTCYIRIR b D LD K9 72, )RR iR E 2 ER kT 5 2 &L Th D,
—7J7, —ELT (!) ®#&EEEL, MxtolmEttz2{E CiAA TO DM mE T, 1) %
BROBSINEIZ L > TORER, 2) oABLNE OBLIGER & FHEMAERICET 28 S5NE O
FExIERERAE GHE) ZMEtL, ZN oM EZIThRiF iz by, Ll E)
L7y, HOIXZoRETIE TEH ] OMSLOT-DIZE hE2IT6k D & Ly, 7272
L, o055, 20X IR0 EEXbA TRV EOAN~2IX, 2 NOBRIFE WD
M DOB AN IR FRAVIIIIFAE L RN L 2R L (FLCZDOZ L2 EHLR), b
HWNTET, BIEOENRENL Y RELRDEFENELDZ LE2RR LT biksE
THERH D N & ITFERHEEEG B OME 1R 2 S 2 L),



17 %15 Bk G oER) %

oD

X 1.2. ZNA DT K7 A

HERAND 2 >Dav=—4 L BREWNLRESEENZSGITCHDLELE Y (¥
1.2), ZOHREIITH O3d D, HEWMEZEED, BENEETLE, ThEhoan
== RFDRENDT S TF M VT O T 5, IEHE (FEEICET 7
DONGEE) OIEANIFR—I272 5 X O ICHFRNSRITN D, TNENOFERITLEOERIZ
I, THEDOZIXT) AEWVIIRKE Z2ExHEHE CTI0E D BEE], #HPIXASLVHETT
RIFUXR S 720 ETTh D, LL, ZIUIRFRETH S, 728D, TOBRE, Aoy
DEZHEEIZHRY, BEEORANZHyOFmEEZ AT &0 (FE3T VX ViEETE
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 &, SHIZZEDERN
IR D T EINTE D, 7270 b, BEERFERHEER T, (B2 12 ER EORRIH O XL 5 72)
IKFfl D 77 & o FBHAERFR OB EN T3 <, KRIEITORSOZE(ENEE SN TWVEHENHT
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
LD, MEA EBUZBWTHERIE L TW AR, £, RAH 1 EORALE 2 23 H
BLIHEEZMHERTHZENTEX D, ZORENT, 5 AOSNMELBIZ E > TORFEMHE
bsind, 77200, 2 N\ORAOZENZIUC & > TORERE], HUSA; EBITW5 2 A
DB IZ & > TORFHE], 3LV, BTk L THIE L T 24T H EOBRIREICE > T
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, A THE LT, i EOBLIIF OHANG B

A2 (d =041 = |0By]), #OHDOZENENOHRNG BorHNiEiE L7 iRk % 7=
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
T L&D, ZO5E, FREMMHEmROBIENL L &, 1 FHOFIZ 5T 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 55 1% ReBRAHGHER O ES) S

HHZONWT, e FSTKFILI EEEEZDTEAD, LnL, EHIOZEERMEIZ L
0, ERIIHLTH D, T72bD, Zhbo FERT L ZH0%mITR—E70% (2
D LITTHE EOBIRIFEIZ L > THHERIND),

ITEDXERE ) ANy T THVIBED LE, 2 N\OFHMRTLIZIAZOFEELZIRD,
ZIUF I EZIAR, TUVANVGRNTEREEZRZMT H 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> CEET5
ZEEELLOFHRATENKT 2000F, FANCH G TWRY, & ZAT, &FHMIT
HiF, HBOFLNLIROED, 2 AOFHRAT LOmE g 085K A3 5 2 [l—I1272
HEDITT ALY, BOORERORKEZ I HICERG T HZ 28D, FOREIC—FE:
TEE AR A BINL, TNENMEB, LA, £ TEHETRY, TZICBIETDHZEMNT
X5, T HEHDIH, Vol WELLMETICRDLDIEAI N2 HHWE, HEDHITA
W L CGEEI L TV o7 THE I DN ?

—ESOFKR RS OEFEX, v— LY EHATIE U CEHAE 2 R R AR EERER ORGSR
EbETHOUL2FELETEILE2HATNS, IHIZIZFDZDD 2 DOEMIH 5,
51 OKKKIE, FHSN TV AW EOERAREMT 52 Thd, TNHOYEED S
HO—EIE, 1 ANDEKRRHEE SN L > TEEIE 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 ZADEE, T XTOSMET 1 #AT
HE I DEND, 1 ORKITEMA LR, 52 ORIKIE, o— L Y EHRIZBITS, 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—F0E, RAVITIEEFEL TR oTc—, HIFICBENITS 2
L TERN IR A DRI — BIRIRT= DT CIEMEIZ 07> T D NHTh D,
BRI B O T, BROBESIIEFETH Y, BEORE] (F72ERFHORE) O
KT ED, FIEMMREEZITR D 2 ERNTFSND, FREFERHEERRICBWL T, Eh
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 AOFEHMMTENTEDZIXABV BT 5 L& (720136
DS, ENENHEB, & AW DEF OROBIHRE O IX 2@V imE 5 &%), 5 AOBIHIZE
REICESTH—ERD, SbTE, HEFREAKRBEONTLEY, T7hbb,
FERFARIPEERRR DO SN F 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 12mh- THE v TIRA T IZBW T B LRl L7=FHE
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,




19 5518 RRERHGHER RO ES) S

VD) ATE EOBHAREIZA 55 B & 2k & 72T D,

VID ATH EOBRE L7k 2 Z 5% & A72970,

VIID 7 2 134T & LB 2 (5% & 272770,

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
e LOVSTEREEISFAEL, TNHEDRL EBHENOBIIMES 2 WX PHIEE P& LT
W5,

SREEL, AR InADOZAER] ORF Ky 7 2 (K 1.3) 1220 THRFLE S, #on
1 OO OSBRI D FEIZET TR E L E D, ZDEx, EOxOMAED
HIZBNTH, ROELAEIIR 2D ETD (REOnfale), WE L NEED R ry
2—/VITHFRICED BN TWD (T_XToulry MIFEIZ 0 2H0ET 5555k B
(I LTI WD), RN MVEPEIC LY, 3T OFERHEEE & 8D EE 1 3ot
TLiILB ot s, BEINTEHD 1 AOFEMRMT EOBERICLIUE, ftho EoF
HRAT b %% LOBERIZZ 0 X 0 A E A TOARITIER S 220 P TH AR (Zhixe
DFEHAATLOESNO R THRILZ ETH D), ZIUIRAEETHD (ZOEFEMRTY,
BFHARATLITZENENDONMEOR EZICATOEFEEEZRAH Z ENTE D), BOmENG
B &, NI -T2 (n+ 1) ZEHOMAIZE > T, ZOAF—AFIZERIZHRETH Y,
FHAAT EO T HOFEEIIIF— & 72 5, &b HEMARERAGENELNLDIE, 1 A

X 1.3. n N\OZEIRDONRT Ko7 A



20 1 REERAEAMEER G O EE)

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 DATAXT— L3 FHOBMFELZBEAT DLW T AT 7 BENZ ALY BN
REEINTW=Z EEERHLTEBZ Y ([156] &),

SR PETEBI O EARXE (BMEXE) 28 A TWD, EIE A 7 OZIUTIERL U726 B
ATAF—L (M 14) IZOWTEVFELIBEILEL S, Frdy FoOEENT 5 SOXH
MBS TWD, By ME 1 DO 0 BaHENF CIEE (5] x1Xg) 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, HOTHE L TW D BLIHIE ORAN G R TH, EEOFHITEOR NG
RTHR—E2D (ty; =tyj)e TDE, vy MIFERE CEMRINTIRITT S (EMEXRH
2), WIZ, vy MIFR—OFHEEL—7 (KW 3) ([2ih-> Tt 5, J7hnih
=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 TIToiLD) . &I, Badv— 7 % L%, #Eihi
T2 @UEXRE 5 FEXE 1 &L TW5D), BERITIE & (X olERF Tfrbh
D (ts=ts; =ty = ty;)0 AF—AIERKHTHD, T7hbDL, TRTOFHMTL
(& o T, MEEIRHIIRE —TH D t; =t), PLEITR~ 2 & NZERO—ERME & FI7E
AL TWDHZ ETALNTH D, K dy FOFEENIZNE D 5 SOXEIIR > T-iE
D72 > TWNDDTEND, T, Fox ITEREE (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
FIAZITARRHEE D 2 T LG A TWVIRYY, LIRS T, REERFERHERRRRIC L AuE, e
DOEITITH R 2FHEAAT LI E > TR TV TR B 720, 2D Z &2, [RIERRHT



21 513 ERERARSHE RS O E)

AL — L TCRFHZT 4 = ¥ a LTEFH-TEORIZEB T 527G TR, ffikLT
WHEBHIE OT =2 LOFFEEL BT H LTS, ZDX IS, MEEDHFELH AR
IFRFEOBENDFR & 72D 2 LIXTE R0,

NZWNZE 2 M UTMBh Z A T 7T Do CTHMRN - D/RXT Ky 7 ZADKFED
NY)xz—varvk HH LE) EWoRlag, FA—7Icihzsd, 22 ChE7, fHxt
WA TEDIETON LI 5D ESTEY, TXTOBINE OLEND Lz & I JENT
FELRNWE T DO DPIEIZONTIRET L L 2 &id L (F&0, #5095 i
DD Ta— L Y BERIIARFDTE, ZOXATTTLDIEINLVELDLOEE 2 TL
D) I ELEERUBDTEVIILARWEAI D), HEXH] BREWhaT5E, WiiFL
BRI E SRR ST FMTh 5, 1], HATNLE, =M & W o 7o 8 i 7
RN ZCTERL, HHWNIRER L5 E 57250y L) RIEIC, FE)sEik 4R
DI ELIETES, UL, FEEER RGOSR BRI BT 2 xR E - b O b
HbWwaiEEIE ThHHZEOEDLIC2[EREE DT, EllOpnE THEZNE, 20L&
HHDONE (b o & HRARR0 T THOFCRZT -9 AW (281 20 & [F—0RER (%
DT ORI FANAT R O LERH D) Z5lERITLIICHL] LWVWHDIEET S,
g ama 2B S5, LML, FEAZDLHI 7 NRW I2H->Th, KkOFEHE
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 SUE LT b0 (0F 0,
R ADETCHO U OEADLEET A0 DOEM 2 RIR LT IR 6720) OTh
5o T2 ZTiEHiTe, ZZTIEEmMERY, ZZTIEZIARSIIZOSLK VRS, ZZTiEdH
WIS IITO-LK VRS LW, HREL LWEGRAELND, %LT/%///T%%
P TWBH LI, [ZDMOMICHEE L UL, ELIABRASE, HHIEH, 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 MBI ORI TR S ITEETIIRNWZ L2 NI EDTEZ ), 2 Xt
OEFEE ((1,2) & 17,2) BBV, ZNSEEFTEIZENTNOR KB IOK 1Z22H
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 (ZHUTHOWTIX Z OO EHER R O E 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 ERERARSHEELG O R

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 REERAEAMEE G O EE)

SHEADINT Kys R

FEERAERHEBERR SRR D TH D Z L1, HiERE W 5 22 BT 2 NEOAETE 2RIz L -
TE PO THHIIIEH SN D, R O 72 07 & TH DA D/ F
R 7 ZIZOWTHRFLE 9, FRE ED 2 Ao (FlZIE, 1 NZT7700, $9 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
LRTIURR B2, BIIDNKEEZ TS 2 T, 5l hEREL, o0 FHERMTLE] ©
TNENEZXF Y EINAETHZEIZL LY, FANXZDOE S 7% THEEARE ] RiZkT5
BEf 2, [RIESARRS O HONI3 U CARBIO RS ORI 5 W, & 7-REaAE O 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
%) NRZRD D720, FIZIE, FEExHEERROARIT S & oX, K OHET O
BT D7D 1AFRIZ 100 F4720 T SND L1275, #lE 2y > cllh
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 ERERARSHE RS OB

N LTSS, WD FEBRIZ L > TH RN D OES) 2 [EHHEE) & XB3 5 2 L8 T
0, bbb, FEBRETHIMAAERICOIZY, ROFEEEMMEZ IR ISRy,
KB TeblizE o T, ROFEAPEMEDOLEMEZ RO TR > Z LIT\ERTH D, 7
O, EROFEMETIH LD LML (W] 72500 ThDH, FFED LD R 2R #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%, HERET/NHNSVETHD e LD /NS FTHZLENTES (]
ZI1E, e~10710, HAHUWNTe~10710L W fllA L H 2 LN TE 5, RICLA, FiEtax%t
PG @#AT@%%i%%t;%wfydU)Tﬁﬁbhﬁ%@ﬁ@tﬂ%)é%

b L7 7= A ME R BRI K D ARxHE TN, B U LA ;6@ﬁ@f%m,
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 R 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*%%uazi,%%@iLf§,%m®ﬁ%mﬁ%f5%%ﬁﬁo
JFREREEM 2 A SED (OF VRGN, FIZIEEETT 22 ENAHEETH D) EnH 2
EERIERL TR ), EEO NIUTEMER) 2B T 28 Az 0T, 3 ®T
Batd 5, 0 [JFEHE] /e, k%@R«@%ﬁwT ECHDHENI DA LM
ANDHZSI D) ERA T DX IRE DD, Enfile >3, TRENDOMITT

@@ﬁ@%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 HIEEIXTE D), a7y NOAEWIIHRT HIEENC H )
N 5T, REIOBE (B2, HOFNIWAEREE) [2&->TE, fury oo
NOHTRTOEMERITESTLSHFETHY, £urry MR Téﬁ%@@ LR TH
HZETHLNTH D, SHICHAIE, MHOPLIZBWTFEEHRITLIE BRI A # —
ML, FIRRCTZ =y ad bl barigl 35 HEE] Z A 7O NI FRI 722
K &b TED (X1.8),

Fexix (FFEOH T NEAREZ CIE7R <) REREITZ I L T\ D 07205, FHAIT
ik L W AEEOYRD 1= DI R TOFEMEEFIHT 5 2 N TEX D, 54, K
XL HHDOETEEDOEE ZFF2 2 DOMBOVHEIS OLAICAOE T, [iAET
TNERG—IET D ENTE D, ZHUIHPHME T2 N Y BT LR 3ETH D
(4 1.9), 213, B 1.9 I T\ D, HENY FLVAA, 3 X OBB, DEMNEE % LT
W5 2 DOMERBDHELE S, ZHOOEEITHEHENE L, K& IRz



20 1 RRERAEAMEERG O EE)

(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
PUTHITEBIAA, DVATBEN 21T/ > 72721 Th 5, EBIBB,ICHOWTHREDO TR X &
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
U MVCCT & - THAHT DD IEAEB 2 T ) LT X 5, B & EATREN S+, G50,
21585 (2oL, MOYRE|I0C| = R|C5Cs|/[434:| £ T2)s ZOHE, Fhxli2 o0

B

o

=2
"
ﬂ__
[E2)

2

X 1.9, (O FEEBIOSH G OERAEE 7 1



26 51 ERERAHSHEELG OB

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) BY, FEEEIE, T XTOMINIMA
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 Fox (T C; 28D M ZIER L, fEEOB-RAIZBNT, FICHEL, HukHEs|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, WREEIIMEOEmER OBE DK E JZH HMICH o 7o ARFET, —HEIZi
D EEFE LT, RUIRMIEOSE O =IRITGEE~DOBAT & X o8 TR 1L TIT
HZEMTED, T, HERY MLDOIBLO1o% 2 FH DY MO SICBEE 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
TR E TV, RS (B L OB M) 12 AU, BRI A VISHEA 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 T D23, LN LEDEY B W FmZBEE LTk Y, 1 ET
Lz 2 (MR A& BT) a5, —BARERRROIEN 20 a v Mk >To
e DA TIC RIT TN R L B> TWRWZ LT LN TH D, & ZAN, Hikfxt

W —

X 1.10. MH#ELEIZ - 7= iEH)



2] B 1 REERAE A O EE)

PEFRER R O TICRITT B L OMTHENE LT, T77bb, 4%, 2 oury
MIEWIZH L THEICE o EHETER L TWDOTH D HED 2 Faa AT DA%
ARZE BN LW E 720, RO 3 mELHREZRE, 22117/
BE7Z0 B ELZRW L T PRI TR LT 2N TEDHDOT, EHIE, b
iz %5 2522500 ELOLNE D FHVIRIEICHE £ > TN D02 ERET D
Z LT, KRR CHEB L TWD D, e bEEHRIY CEBI LTV D 2 F
7o, EInbZENERLO0? ZOMEITERICRHFITH Y, W/ DR OEW H AT
FELGRWZ SIFFEEEAATH S, Z0Z L1, FFBOEN & W 2R B O
NRITFE ST FHELRNWZ E A B L TWA, mONEE GEENME) 2 HExtEma I L
TW5ETH? [MERL ! vry NOREEZCHEIEOT 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, LIAMITLA, Mtz EMAT TND E SN TWVDTRTORMERIL, sk Bick
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, U 3T b EHONT Ry 7 22 EXYL L X 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) 28T o, FEBRRHGERTHZ L1k d, e R UER DIXER
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 &

WREL TSR oY ) 1, m YT OBBICBNT, BN EERSDESNTWARE, ©%h, 2000

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



28 1 REERAEAMEER G O SEE)

IS, TR, BB CO 1FHOYS) 1 OFEBZEHICHETL L9, ZOE
FITSINE Tl ik, SOEE VICEL, ZOSEETRMTLEE, 74=viaT
A > FaEZORAMTRES, WIZ, ©H CO2FH DS 2131 FHONS) L FEHIE
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,
B0 55 BN TORWER DS, Rt ElidFEz o2 Bigo=bDicih s, ©H
DITH—DH—IRE LTT7 4 = v 2 HICRIET D00 TH D, Fox I5mmERNF & &4
ZTCWD, FHIZ, EFIZESBREID 3T oNTHNDZ L2 EInDMbON? 5212,
FEERFARHERR R I L AUE, B o olEo) v 25 39EE o o 22 IICEMb 35 Z £ 13T
TR, EAEITTRL, EHUIEEOBOERMIHEIT 52 LBNFRETH LD, D
CoFdabt F G2 E T 57-00-EDY 7 b)) 2V, Licky, 4
C 5T XRTORBINSRKHZGND Z L IXE T 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
FOARFEERE 25 U CORKIGNT 5 2 21X, FET 2 ARtk & 5 LIS O EAEH
(BT EEHET 2 EOTEXLMEER) 258EL BT, FELE HOHWDLBG4%
ERHIEE DI K - THHRET 5 2 & (B EIEAOMxHE) BT 5, &5 30l
Hefsel EEE OB AN FHETH D DN OWTIE, ORIk~ 5,

AR (FE Lo TBINIER) OBEEZ B AT 55121, RO S TIEGRIIICEE
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
EWEFERFELTEY, ZOREOEFHEL NV ITHA 0 128\ TRkl LR EIcE L
W, T TE GEENRS) NS 0B AF— 5L LES, 7L, 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
PISE OtERE) 2 BHD 1 OHLBVWETZ ENTEY, KIFH2EHTERNVI EIEHL



29 1 REERAEAHEE G O EE)

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, £, [ITERELEZTRTOREE
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-0/RT7 Ky 7 2084), 1 AICBT2HEVWO%
A2, TRTOREREB MG S BUIFE 7= B 2 R88) - CiEde CtERmoOMEIIIE 2 b
WO b LRV, TOMEEIT N, T72b bl OB & > TORBIEIZE 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 TERRRE 28AL, it Ll X9 &3 oA —F itk
~DOEYFTH D, 2721, BEICBNTI 2, FRGEIEOHR LHRITEDHEE (B 21,
[REMGEEIZ L DTSR (bbb, A& IFRZIOREE T/ 5 2 LN T
X7z, EREBEER (KBESOR) 2R TE2nbThb, WOBEERZEBR L THLD
(X 1.13), #59r AB OIEE 0 FIZd H1EESEIR SO EWNICE S (BHIT) %6
%o R0 Ml 02215 L2, 2 AOfedtEE (1 & 2) MEEIFICESR LissH
(HEvE—v), BMI2TTAL BIZY 7> TRHT 5, BHEHMEREETHILENTED
(|AB| &4 123~ X LY, 2 AROEEIL (KN RZRE) SBEHEICAIHE 2v T
L TWDIZHE00bOT, FEEHA 0 (Il 3 2EET 526N 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
HBZONIAEEORE I L VNS BRDEITTHZENTES, ZORERE, BlFE 16
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 ERERAHSMERL O R

1.13. LR OfEE 0D 7= 80 O HEFRE D15 S

WEIAVE

FiEFZET 2RO a X o b, FRAOFRYULDT=DIZT A 2 B A 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,

MXERE 7= BIE, RICHINIZRWEIADTEDITELMBE T 200N L HERDIEA
I U FRHEBIRR OE D K 9 RIS HALTZ 720y MER R ) FEH O—2203, R TH 5 (100
EFE-EJ, HMLZOERETNABEL LD ERAIZ Loz, b b LARNnEA

D)o iU, BRI 7, BARRIC AT, BBIOL A IO ST 584 1EH 2 &
ﬂTT%;#ETi@wiﬂmi%biﬁﬁﬁﬁﬁﬁ @RI LTV D Koz, 197,
BT EHOOERIT S ERTERVNETH D, Kt RIS D3RO 5
7] £TT, O, F—) TharZErxilkdTLED, s, [F7) NEEsHS
ATz, ﬁ'ﬁ%ﬂﬁﬁf’ﬁﬁﬁwﬁ T2 620N Th D, IZH0hbbd, Fxld, K
M OENEZFEIH T 5 72012 UL LIDERGEHZ W2 T3S ofxtims | 7=boEE [35]

(¢ 1.14) \_475)72%%’)\_& L& 9, LML, Zive Fo7=< FEFRIC, HEu < cTEHY
(SR DR (FW DR L) 2B, (LEOEMOEN /1 - v2/u2 %G5 2 &
NAHETH D, iﬁu%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 1% REERAE AR O JEE)

X 1.14. YeHFE

AR R 2 380 DR OBAIUE, BoNT EOZIRLLED & O TIEZR W, F0OH4A,
BDI720 DR IAUTER (B) ([T 2B MOBEIZHIKFET 203, T 2nbRFHHEO
B2 E L W) fmaEx HTEIninZ SICEE L L Y, 22 CTRER DT, Wasre
L THEE T 20OV TOBIIFE O RE] 1%, SORHRREIE (F2, B0
IZBITHENLSOFEIEREE ©) WHRDIRERBR LN ENS ZETh D, FRIEL TV
HREHT 1 ADFHNTFNEGIICHKEZ 9 T2>TBY, TORFOREININEHE 1FIF%E
LWy, T72bba; = v/vs ® TTHOENLEI D> TOE, RIZEHKWOFIZ[-> T
([F Ctba, ) EH#+5& LED, ZULNNCHFITOTATHIZSH00, #HNFN K
DB L7 Z & 2R LB IX IR E THED W, S CTHE, 1RITOhE, =720
Al & R CEdla, =v/c=a; = 1OEEDO BT > FTROES> T 7o WFD Rl zB
W TR, ZOMFEEFH L TAHLE D, Mo EFudaiel & [ COT A #KE
ZEIK 2 LT D, WoltWiet, milElEITIRNED Y, FIZFE - T2 HONAO FEIh
D3R M L2 T AUT 72 72200 ? IS, EE T D AR ESEA T AR & X515
L —TEDOEEREHE N bONRGFEL, & DOHEOAEX TV D EHRIRNZ O RS E R
LoTHE TN L35, 758, Hil-0FER) (Fy77—%%) ZFRKNELT,
ST X FETRINCAIKOFE AR L, TR TEDFLELZMERTHETHNIDEA
IM? BHLHWEL, BT LIFREBMRO VIR O RBIHINEE DE(L A N HEL L TED
R B NDTEA S 2

TA Y2 B A AL DELRE LD FEIZ DWW Ta A FLE D, AWIZEIEL T
H3DODREND N ET VR —ADIGEIZ, TA Yo A DOHIEC L DR R
{EDHEREMENE T D, (R UESR EIZZ20) 3 S8 EITH R R 2 5 GEVATIZ) JEH)
T25 3 20RIZBET 256, FWLFREIIMHERbOLRVED, T70bb, FEHI
EDOREANZOWTHEIUE SN TV D & B2 S D DH 2 AL TFRE S OBAGKRE ROV
ThH, ETRERIZOWTD, Zhve SHRIRERICOW T ? FUEMR EICHD 3 R0
ATEZ, TAVY a2 XA ORER, H51O0F MBI EEL, Fik BT
DIFENZFT DIRE & OAEE L VD, FEBRTIELE o 7o <RGE S VTR VA IR HL
LTW5, EEE, ZORPIULITEIRETFREOBRPICH D), Fidms4& oRET v &
ALTpoTWND I ENDND, THIHORAT, TEHEH S5 EICH HimEsERE A
L7z[AvE (48] (i3, ZOHEE, B EGia st 2 2 & 7e <, ReZloREHE



32 1 ERERARSERL O R

Z T O/ BE FICB W T (7 FmRIBIZHE N TS %), FANCEIN SN EEIZ LY

FHETIEHRL) FRICL > TREBIZFTT L2 L2 75,

Wiz, REEOFEHEMN OGBS 5, MRV G, WL LIZBROLEIZE, (500
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 2847 ) (2B 2 NIEE > 7o < ANt ¢
bbb HAN, RilE A— MVIHE T 5 72O OBFRE A EANT 5 Z LIXARETH D,
L LZ DR, BBEAEUIEECTH 20 ET72 <, B, SMTEOEETH->TH LV,
SBTTHEITN S &b E oo ARRIC, BESE, BElg, WiEIFEEofis < oy
Tt L ITIERAR Th B, %%%%‘?mf@;i%—kwf%# ENRTED (HE,
WAL ), LL, ZHUHTRTO IZERA— L] |

1) BRLETDHZENTET,

2) FHHOHICHEYEN 2 <,

3) WHDOHLEOMAEEE VNI ETIIZ LD THIC LT,

4) LB FERZBBICE > 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, VIO FRADOHRTH S W FOTFERERIL, THROHF TIN5
HBEURMEBLEIND D), ZIORE, Wh7RDIRENREL DD THDH),

1.3. ERFEDFEXE

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 EEBI LRI AEEY BT 2 ENFRETH D (2 2 CIIRAA B
e AR XA OBE| I U720,



33 HE1E ERERARRERL 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
F28 U5 a= m/4 O S50 =) N8 CEFHEOPRCICREIN TS ELE I,
T5H &, SHERELE (5 C) TR L 2 ORI 138y, THERDAICRA TV E,
AL BIZRIBFICRET D (HiPRSClX|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 1z ERERARSERE G O R

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: WCHFETDHZ LD (Ih
IIRFRETH D L OICHZ D), L, ZZITTEL ~& 2L ((FlWHES L OF)F) 1%
720, 72820, R SICWDBIHE NS 5 JEARE o OXEFLET HRE, RS2V 58]
HWES (Ry 77— Rk -0 ALK (o) 1325600, F—0NEiskd 50
HThd, £ZATIIUL, FEFMRRRERLZFFO2 SOHES, $hbb, BELLRN
Doy, PIERR 0 & o' DI EIT/2 9 Z EBFIZATREZR FGUTITINR H 720 !
AREENE, FIREEOHEEE REH L T0D | BEFEBRICOWTEVFEL B 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 BEREDOHFIETHRGET 2 2 &N TE 5, HIzIE, EE
Mt U CHRRE OB I 7 R O JF 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 LT uda by CRmERE 2 E T 1,



35 1 REERAEAMEE O EE)

1.16. [RIEFPEOAERHEDOF J&

T, BIZIE, RSICWDE 1 OBIHIEIZPERETRIC D> T/ hE 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, BEORFEREIEBIFEICE >TH—Thd, 1 OBHIEIT, ZEMoEDHET
KR HE A 2 OBIE DD HELE T2 DEAI N2 L LnLES, 10
BUIE DY 100 FERT - LEAREFL VT, E52%ET 2 1 BRICEEE5] > ZH70
1?2 OB OB RICELIE, BEEIXE IR CF 1 OB IC X » T &8
HNT=DIZ LD, TIL B 1 OBIRIE OIEE N 2P E LT - 72 & 370U,
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
LTWDDHR 100 THE~A T A 1R G, 53 OB IILEZ RDDIEA I 922

— 5T, B ER O ARUTITRE D 2 | LG ENRVDOTENE, 52 OBLH
FIXFE 1 L83 0BINIFIC L ETZEIAER— AT 2 LI b, RExRi 515
FESBIENZE LIRS, SHOESEEEBICEETLIEVWIRD RO ET D Z LN
T&5, T5&, H20BMEOHENELWETSHE, WITHE1 L5 3OBRIENSD
B RIRHCZAE L by GREITHHITH D), & ZAMITTIE, ~7 A
v = VHRRRIC AR, IERICBIE L, 2 OBIE ISR A E S E BN
R0 LRRES, 1 OBIENOOESE%ZET 5, &2 oBllE ORI UL, ok
X2 OIFANE CITILE L 3 OBIIIE IR L T\ idoTz, 29 LT, 52 OB X
HOFEE &3, 77005, FEMEEEROANICH L5 1 FBHOHERR, v 7 X
TV HRERICH E S 2FBBOHELFE LTV D, OB ITHE 207215
GEIETR, 55 1 OBUET, WITH 2, RBICE 3 OB, BLNE 7 B3PI %[RRI AL
RN EITHBNTH D,

BRI PEE R ORIV T S 2, [RIREPEOFRIE & U 5 & IX IR 232 1 T
HEWHZ L, Tbb, ZOMEIT2 OIS L-FRICLEHT D I ENTERND
(RELA YBHO—RIFER G, 2872 LE S HEEOBGIER bAE LRV, F122 b2 b,
2 DOISL LI FLLAD W2 51BN EE S A OBLOIMNIH D) &vH Z & &4l
RELTHEBLTRBIZ ), EBICE, EHEFRHOPOZNLSNOTRCOHROEAITE
NS, BN N DOROHFATE 2, HHEETREEFF> T\ D, BLEIZIE,



36 51 E ERERAHSMERL O R

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 LTARY), L TZOHED (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
ZeERE (POYEIE 2 SOEEROF LN —E LZBICA U) RIS 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
NSITy =y, z = 2z, £V 9 S FCIEERKIA & MRS A DRE & 720, 2 SORFEOHLE
MOERET ve TH D, LM LEIE, ZIUIBIOME——2 >OPDGIZET 2588 (TED
RN Z OO A RITZ &, 372b5, MOIEA M 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 13 ERERARREEL 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 VIOEXOBRETHVEDLEERD 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%@iﬂi fHEICFEICfa>CTLE D (X 1.18),
PR AE U= LI 9, HEKIORDDIZ, % KB LN KOF AIEEN I L CEE/R 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
TEEEZXFY v TFT5 RIEIVEZIIEEIRINEND), AL DMEEEvEZFF>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-FOHFERICE 2, MEORELERE O X DIZBIORME)
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 1 REERAEAMEER G O EE)

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 LTZHE) 2bdr = dr' WEH, ZEME&IcD
WTIEZNUU BRI LA TEIWE WS 2 Li2hD, L LAETIE, &KRREERHA
BT D120, TNENORFERITONT, FREZRBRY thosmd s & 1300 B L Tl
THZEIZLE D,

[F—OWRN 72 DEIE N IZ R /e > TR DD GEREINE), FrkfaxERRRIC
B2 E S ONHHIBEOWE I A KT 5 Z ENTE R, TN TR, D
SRR BBOSA~OBATIEHCHRERICEZ Y, 202 EREEBICaFHIC
RFEHIZE Z) MMENDD7TEEW S, ZIUEH S 2NZRFERFERHERR IS X - THEE S
TWADHAAERMEIERHEOFIREDOFF L FIE L, 2F VIZRFEOFE L 75T 5,
L7eh3oC, 2D XD BRI, ED 5 HOW OB ER A FF 2 WEN G2 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 ZDBAMNBIFTTET TR, JiNDEIoESZE 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,

FERAERHEEE R THERT B EM IR T 27 A v a XA ORBEE DL & LT
HoLWIICAE SN b DO TH LMD, B (AL v I HEOER, L—F—, )
MREBE, Fx) ERALIES DDLU/ NT Ry 7 RAIBHIIERT D LN TE D, £
ZCHIRERE - DI, Z0/RT Ry 7 2% H 120G RE RIS BT 5 5 & OIELFAE
THHDPO X INTHAHEH L TV D, HHIZZOHKN T E BRFHRICT U X 2177
W, BEORT Ry 7 200012, HY EHDLDDLEBEBRAA v I ROANERE . ko <F
75 7%BMO L] BT D, BRTOLRBERHLHWVT EIN) L2 AT Ry 7 2%
FELLSIBR] LTW5, TR, ZOFOWS AT TiEW-FE-n ! &T
WL, EIOWHEDOBARR 237 Ry 7 220 EiFsZ Lt L9,

PEAZEAIZ iR D T RAT

AEOFAIE, ZOXDLOTEELR/NT Ry 7 A ZONTOEmNHIED H Z LN TE
720 LIV, FEHITT R COHEICE>TED R LADH HEEOMED F AR AT,
XTC, ZO/RT Ry 7 ADOKREL, —siomirE-b1%, b7« 7— /L Olf
FUCERIAT 2 HE D, [LEOHBIFIBISIIB—D2ED—HDHRZ/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 1 REERAEAMEE O EE)

I > C, Wb RO PSR ST 3 5 iR C 100 4ER4, 3 0.99¢ TR ER) L T X 72,
2FHOB S I YENZH - T, ZH L (R 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 TR, 155 2B A TV A IEROFEZ R, WwIiZ, Z2M
DOFR—HRIZBOTHE—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 FOFHRTEE, FhERLLFEH
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? WITNDONRY =— 3 0, IR DHEGT '
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 HHENTWDDENS, 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,
ZOERIC L > THI S SN TV A REHBRIGO R OMIEELZ T HZ LIc L X 9,

WP I K E 2R B0 TR Y, EInb/NSR+HFZEMI0HEn-E L LD
(X 1.19), +FZEOE SIIHFEOE X W IX 50N 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  REERAEHERLRR OEB) S

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 LHEPRE I L THI DT Ry R TFEED/RT Ry 7 A OFT
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 XL 9, 6 HERAEI0 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%
PTThHDH, THORKER REENT, IEEV2/RIIv - cOBATE 2, FHNCRESNZ
EEORESLV/NELBNDDEND, ZRNFEEMRTH D Z EIXOEMR R0,
Z DDA FHIEEIZ DD T AR 27—~ & T 55 2 T L <Mt d
%o ZOFEOFJEIX, 878 CAOFRHER R FHELANIIK D L2220 (B0 % 729
TRFTREMER K DILD) ZEERL TS,

H o0 [Fb s (FEEED/ X7 Ry 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



M F 1 SRR OE 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 N 2. TvZe ) TREFITROE > T &, Fx

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
HEROMBIANC /T R v ettmma BT, plzE, ok Bz, o8]0 H
SITHwE 2T OB gE) NEET 4 LA OTEE®@rT@OTP6kLi9 £l
LHE, WLEICHDEEMREH T T vy a2 T ERRORHNM T bhi=5E, oW
KOEXIEE EOZFOREOEX & ﬁ#é_k_ﬁéotﬁﬁ%¥ﬁi_kéénk
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 TOEBHIEE L W LT iUz o2y, UL, EORHED
FHEEFARETH D, b LEES L CWABITENREELZ RS L, MITEROSFER 2%
TIROESTLEIDEAI D, ZLE LML, ZORZELICE > THIOREZF| X%
LDIEAH DI ’h%@#%@wfh%,%é&W%?%éo

FEERFERHEEE RIS T D B S OIUEIC & & 720, NWF%@%%%@COTTwﬁ L
#ibé(l1mno~w%@7)—ﬁﬁﬂé [BREERE o — 5 — & Pfil LT\ 2 S0Esy] D
%h%h@imwéﬁwﬁk%®ﬁﬁ#%ﬁé&,H@%m T —I3EHRERICE L,
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%, L LI2BED BI2WDH 3 OB OWRENO R EE oo OFFEREL L, —



42 H 1w RPEREHERL R OE B

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
ZBND T EIZRDON? T, BEOZEMMBIHNET 2 &V 002 RegkExH R
AR T H7-0121%, MaE NAMICAMEL LTEDDIVENHDLDIEA9H, Fiuie—
T — & ITKERD T2 DITIRA SNIZ BV > 7222/, £ LTIV FORBIIME (g
) DEAEDN?

[ZAUTZER B ROERBFEHIN R CTH D | LWV oD E Y SUA) 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~
~ BRAEHLS IR DOINES, & DUNIEMFE IITA R & W o 72 X9 ICEERRZE 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 LTV %, 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 =
DOIRMER D ZENTERY, INTIEEFESTZL AT TH D, HHAEOEFHIELOM
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~
HEXEB LM N> 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]
IZOWTRELL T L L 5 ([33] oMM 54 22O &), 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 HBRBRFBAERN D BEERD S L, RO RICHEEZR LICEY LT
WADES DOIHDEIICES T2 K 91275720, R 2o0%HE (Fr KA vF) Of%E
WHZEIZLEY (KM121), HLEZ10cm £T (105D 112) HL 2o ROH|LE
S 1mOEEN WEHL, MViATe) ZENRTEDHELEL, Tt Fo<LmAkICESX1
km O (ZOBITH IS0, FTHPFLIEIZBW T, FEERMEEERIcB W TS 2 b, Pl

X 1.21. Y2 KA » FHNTOVEE)



43 H 1w FEEREHERL R OE B

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 (X1.22), 1 FEOWIT —7 M LT B7REETIHEDY, BEZlt = 0lc—FH o
SRERS IV F NV AED D, TR (t=0) 12, 2FHOBRPEBREF LIED D, t> 00
EEORZNZBWT, 1 ZHHOBO 1 8Bt 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 SN TOWDREDEA, MR, BFEOMIRZ i fiE 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 T D, EEIRENEE IOLERE Y IX0IT/hEn, Ledio
T, FFHPREBICH D GE L, D HESEEMIC K D EVERCREI L, TOREE, Eih
FL /NS 72D, o UES720 O FHPEROR S %, OB OBEIORE S LV
RELLTAL Y (FORE JITFANTEBR SN BRI 2MEHC L > TR E D), SEIZE
DOREDHIZIN > T (FEIET 52 E72<) BOHEToND LT DD, RO2FED
Il Z DD T o072l E 2> £ 9 (K 1.21), FEMRIFRAYHEE IV TR EL
FED 10cm OIROFIZ [TEVIAFEZRV) OTHIUE, FLTRLY K& FExGER) #H
FEIZEBWT, 10 om FTHEHME L7Z &0 ) ROHFITER TEVIAERW Z EFALMNT
H5, FEHOTXTOFIATEIE R U T, BOEI% 20 om £721X 1 km & L7254,
FERARRHEFG OBLS NS D LN E T DA 0?2 F£12, EBROMMAZARHEKI AT
FIEFCEET, BODITHA 2R JIEREe Db 0NLRRKOEDET) %A
FLLizb?2 1 OO —AZ8bETTRTONRTA—F—2ERIZHOLO2FEbE L
72ELTH, ZNLAND (FHEReD) T XTI —RZBITDHDFEEETHZ LI1FTX
720N, FEERERHAEEER 2800 7o o1y, ERPITITRMES MBI O RBIIE ThH Z L &
DB (£ U CTHEIAEE, 8 5200~Tk3 L OWREEIZxF LT adhoc [ZIKTFT2) & 5 A%,
B DHWNIRD 2 FH O B E A7) Tadhoc IZBkia B35 &y 5 AHERFR



A4 515 FRERARRHMEERRR O EE) T

X 1.23. #&0 [Jiajlisi

ﬁbﬁimiﬁ%&m

X iz ofﬂﬁ?éﬁw%(%iAEiﬁﬁiﬁbHTEﬂfw@%)ﬁﬁ*ﬁ%®
BROES (ZOBIOEIE ZEZh > T o< W L~ TL %) ZHEVHEITL LD, Eitd
%ULt&Eﬁ—hm#@Y%uﬂT%ﬁ@ﬁi%nfwé FERTFRE 7= D%, BHE -
LOFE BT 5 EZ Mk Ao st (Z0E4E, Tl kI 50
TR, TV 2 DA BB ZEY T D) 2o T IHEE LE o & L5,
LovL, Flsfidio—L o VIR S Ly, Z 8D -7 F b O35
— I (BIZILEBERE D DR) TROEHZEL LTAHRE I, F'a%JIIHBODLjiO)mb\J: %)
T, WEIEATIS, 7072 LR & O BIEBN I L CERELL, DF D Yillih-> TH R
74wA%%ﬁffLﬂé@io(llzw THE, BEREYRTICH L%ﬂ#b%
T, BRERFAAHEERRR IR D RERIY, TR THROE Y FRAR D BIE I & - TR~ 72
%@kﬁéoﬁﬁ%@%_kwfi,%#%D%%@D%Tt%ﬁ_@ﬁ74wAﬁEo

(2725815 GEaBib) NEOLNAIFTTHD (ZOZEBHLIWT 4 VAT —T |k
DESHHI /R T2 XN L > THER SN DT T TH D), HBO LW BEIFE OS5
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
FOWRNORDL &, BOFGFBRHE/NL, Fafsid 5, Ledi> TREAERBNITR 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¢@%
ZDHTENTED, ZORMICEY, 1FBOBREIFRIONIWEEID, 13FEORE LITH
> ClEy, THEITSE LE D (X 1.24 DEM), 2 DOBED EIZWAEBHIE T, 2 >0
BEORICEREIIFE LW ESH L TWD, & ZAR, FERMEHERRIC LT, o

W DB & T, REWVEE L &SN, AR U TR D AT
MREHL L CTWD Z L2725, v Lo, OIFEWVIZ LD, /NSUVVERIIREWEICKRH L T EFIC
HIEEHL L TWAZ L0, LR T 2 >OBEORMICEEIRE LIS, FEREL 5,
MR A ET L AT L, TOFEEIDICHEDDLZENTE D, F
TN, H—Offi—KE LTORUZOWTRF L L S, ZOHE, B 1 FB O}



45 H 1% RPERAEHERL R OE B S

- : : i :::::;Q-_“\g.g:’:-\;_:_

ﬁ1,'.'
S === | e

X 1.24. {§ENT2BO/NRT Ry 7 A

1%, FAUTIR > T THOITWAE LD L~ H5ESTFTES LRS- kEE L 72
% (K 1.24 OFl, BHRTHIDINTND) . SEEE, /INSWERRFEERIZ 2 2O 55E
SNTNWD, ZREITHORBUZONTHRFTL L 9, ZOHEIE, /S 0ED 2 FHO
P03 %O HRBUL, 2D 1 FHOP G OEMOFITRE 2R L= b D L 72 D,
L7=mo T, ZRLHDOY0E, FbDRmENRKE VRO EICH DIRFEL 72508, WA X
ZERIINC S TS (K 1.24 A, FERETHiN TN D), 2O X 5 RO w7
PRI, BRI SRV T, (BB MEERATT o7 & X0y, xRS A
B EICh, ErngtlixEaThoiToLens 2 EThD, TalIEIZE, han
D 2 SD¥s e RE VDO EFICEE L=2Y, Ei, #9752 81X > TEERFHME
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
WOHZEER LA IENEFF>T0D, TORE, EEOBNE-bOIESEE (B,
—HOBOHFNZEBNWT) BEIELH7-01I20E, £ IINZTZFOHFTNIBWT, mFOENA
WOHZEER LAY ZERLELERD T TROTHSE MG N v 7 LHELE ORI
REHE AR5,

RSOWHEICEAT AL D2HhDa A2k

S HIZ, HEEOIGHEIZEE T DAERIIR BMTETHD/RT Ky 7 X)) 2OV TG
LEo, DX HIRBEEFER (X 1.25) 1250 THHLNED FIR] LTBZ 9, 50
IR NI AT BB OSRZE 215D Z EIZ L L 5, B OE S 100 5 &
T 5, PIEDEE LB, # ORIV D 2 NAOBTE DR 25 ATV D BRI
ST, FANTER S NZFE— ORI TR E CTHE R, BbmtET (B rak
X 1RO 1 LT, ZOBLIZHB TV ABHEREE R U5 2 LT
X/, B L TWAESY 2 ADOHTEDR) 1351 LTV DR O U TE
km [ L7220 AUE72 B7200, LovL, WIhoH478 S Z OB OMIZEE km H O 7

A= : S

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




46 51 E  REERAEHERLRR OEB) S

B 728 L, a— LY BRRTEGN TH LD, EE L TWABRONEAF T2 D
IZ3INT VD T EHH DBV, ZOMFITNST2WNWE ZTIHELTZDEA S 022 %
LG, ErThuiEnzmticEsmomn?

IR L AR S OWHEZ [1IE41k) $5720, 74+ v 7 [37] 1TkO L H iHzwm LT
W5, BE @Ol Lo TEBRICHEET 2 Z ENRERES) OWEN, #iRT
IIFERIFFCATAR O Z &R AIRETH D DX L, HEEIR CTIEFIRFATR O MERH D, A
B =NV DGR

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

L0, th=ty, tg # ) BIBATEE, |xg —xp| > |xh — xp| 215D, L LENTIE, &El
H70 e &|xg — x| ZME— DI T D 12010, = t ZIBSZ L ZREBEHIT LARNVODIE,
PR LHBHIZ L D002 FHICH, FERSHRO IO DRIRHHEOESIC HIKF L7
WRES (o) OREMRENAET 2HIL, T ORITEB T DRk & 22k
& DFERPMNIMEZ G LT, TREITRIOR, T2 bLEEROOHIZ, HEDH
B PAEESITIN A T, & HIZHEEE & R & D20 BMMAIEIR7ZR 5 & DA HEL L 722 1 U
RERNDIE, Wl WD) ?

[EEOR S| IIfFELRNE NI~ T U va X A [19] O R L0032 T
LEOABPNEDOFTFE> TWD, RO BREIIMIROHNEIZT TR, MEETORR
HEZS, T7DB2O0D/NRT A =2 —UUK(FT 5, LTeD> T, 120/37 A—%— (WK
ECOEH) ZEEL 2 TUL, MEOAREZ —FNRbDETHIENTES,
DR HESHEFEZBRALIESGATY, MERTERZ L W AHBIIHER RS %
FFo LW OOEH LAY Th D, BlxiE, FRNTHHRHEB)NI 3 U CEREIZ T AELHE S 4
TR OBOWIE (EHEAIHER) OFHEXNARETH D, KIT, OB RO
THINEAT D Z N TED, TbTh, INOHOBE, —E&L-BRECGESICx L CE
EIZRDE 12D ) LT D Z ENARETHST2DOTH D, Tz, ZDOHIET,
FEERAEH MRS I WV T S 2 DAXHEENC R L CTE o 7= <K L2,

—EROMXFRE T BIL, SEHFEROEEIITE L LR S OWHEIIFEET, D013
BHSRD B THDH EEZTND (DFED, HOITARTZHLOMICBW T LAEIZET D
ZEMTERNEW) Z L), SEFEPRTH LA D RETRITT 2 & 70U,
NSRBI F AT 5 2 L2 b (BHDWVE, BAUTERMNT EORE T L
WZ k) T ADIIRS TH D, —MEICE 2L, WIKE TOREE, ZORNT Eo
R X OSHER, HEfiomHA T, TNOHEKROBIZEWT MEFE] 20D
DOFEIZ LS TRETDHZ ENTE D, Bz, EIAOBHIEICE > TH, AL
ZX D, BEICLDHE Ry 7 I7—MRICL kLW ol FiElZL-TZhb %
WETDHZENARETHD, L, [A—OWPREIZ OV TERA RENSLND Z L1,
WikI L OV OFEEHDFFOME— O BEORBIAIMEE GO IEILZZ OMWEIZE DY T2
PILD) T DHH DO TILAR,

FEERFEHAERE R, LSO —HEOYEO R 2 MEET 5 55T, ZOBEmIC X
HEIOEROTFJENHEL HWANE Y ER-BTWD, LarL, ZOFMITRRICIE
HH L2 W——RRIIAR AT CTH 20672, T2 mIciER LE 9, 77205, alifitt (&



47 #5135 Rk HERL R OE B

HIEMERS IR O RIOEMEN SRR ~OBITE LT OWIZEE L TORWHE ) L)
EIRIZBWT, #ERem— L Y BRI DWW T B RFRIZ DWW T H 522U (7]
W) 72D ThD, TNDZ, TR LI, RYIORREIZR - 72K, SR O~HED
ZEITVHRT 2 DIk L, i L7 OZEIT IO EFERD Z 212 b WlziE oo
T Ry 7 A ORFDBE),

1.6. tHXERAVEE S AA

HEE) LY, EEREROGERIITI A E TS, Bz, »HEHOEENE 2 L
X, TNOOEEORAERE AT Z ENARETH D, LWV o =EICE Y fTe /3BT
HHZEEBWNZE S, KirE )% (ZomBEB R OBRIZEY fHTe) 2B+ 5M
REVTER ORI Z LB LT 25 (FARES),

EC, MR E SR OWTa A2 h L& 5, HxBEENCERER 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 FFRANES 2 2 LN TE D, RIL, FHEREEA RN ER L TV 51
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

ZOFERIOBEORE L, X OER (7272 Lo ITEHIL v, Evy, U TEIND)
DD HBIZBNTND, ZOEANE, RO E BSOREDT-DIZT A a2 b A
OHRIBHNS N GEITIE, RSV DB 135385 &S, D72 B FE R 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 TANTOEAD 2D ThH D, (HEEBICHT 2 OB V15D /T 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



48 H 1w R HERL R OE B

— A AR R S R

(v /] + vy + 1 = v /v, — (010)v,/v]) (16)
3= :
1+ (vvy)/c?

5, FERDEMONEFIKFE L TWD Z Ei3nnDd, T72bb, Hl2IFNEFH

+'U1i, - vli, + 'Uzi, - vzi
(ZZC, iBXOYTEASRDENAARY hV) OAITIE, SRGEENRY 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

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

Vi =)+ /1 —v3/c?v4i

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

ZD XIS, WERY MVORES BRI S TVl B BN T S04 9 2 B,
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%&fé EEBEWT 5, F202, W0 Hik (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 A TR



49 H 1w REEREEHERL R OE B

M
NS

OO

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

WA ZMEETDH 28122 D, 208, TREMEEERORMI oL Hr &)
EWVHAEE TR, RO EMATFREOLETI X, ZOEMLER M T 2177057
DITIE, ZEONLBREHH PR ZEA LT bl esd (ZoZ Li3HRE
IZIEEDIL T2,

FERT R IR E A R R OFGERIF JE 2 DWW T, —IRIEDBFEEBNC L > THRFTL TR K I,
AEIREDTEZ LT KR H 0, Z OO BE AN, KRR 2 mnd s & L L5,
20D/ NER (B Bm) 2MBIZID » C, X8l DA B2 2 NCHEAY 0 446 5 (K1.27),
AIIFERERIVE EICOWCilim T D DA RET 572012, RO LD IFEEH#HDH Z LT L K
. Thbb, REPAKEEEO 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, MXHENRF—-THDHET D, T5HE, ZOFRNT2
OO/NERIZRIFFICIEICEE L C RIS D 5720, RKFFIAKEESRERDRT 5, S TR
(2, REEDZAUTK U CHEE VCEE) L TV D ROWNENCIIT 5, 2 & Fl—OEE)Z- DN
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, BIIE 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? Eiz, FxERIEEARANIBSEOEE L LIZHIE L TWADIEA SN2 b

<V




00 1 REERAEAMEER G O EE)

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 OHERDMEEICR L GERI L TEBY (FEE LT,
EE) LTV D HIOBMRNTIAET ), HiBR) DR RS R HE TRONED (HFEL LT,
HEH) LTV DH20ZMGRD TR Shic), RICEOFHEMMLROu T v & (H30%
R) BRONIO, %, ZHOFERIGER &0 ) SEOT T, XSIZOT L2EK
SN by, 2o 728, BIAE, HESKAITIIENZHBIORE, Eh
EH2OMIE L H72F 0NN EITIERIR E 725 (2 AU & > THET
b5), FROTRCOFE, EXCZOBRTIASINIZHLOTHS,

AV, EEFAIMEEDLAED e — L Y BB OWTHETLE 9, T747bb,

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

T 1V

MR B RRA] (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, REELNR D,
X + vt

= —— i+ yj
! 1—v2/c?

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

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

_t+av/c?+ Y1 = v2/c?/c?
i1
BLUGORETHEVICHLRELS RV TELOT, HMOIERETITFES TR,
L, 7974y 7 bVeFffTHE, WOWEEHRT LI LNTED,
1) Bz 72 RITBW TS, B OB AR bR AR O ZE/] RIS B W THIIREZNITIER ML
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 1% FEERAEAMER G O EE)

3) MR IV L TWATET T, HAEs L TW\Wb, 2D Z &L, 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 DR BRIOEM R~ & BRIREAT LI Th > T, Hsgi-r0IEE
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 BBOADNLEXHIN T DIZH 00 b 5T,
W 7o, BRZEICEDPN TV AIRIZIZNO200RDOA—EEN I fFERE 72D
TO, FOEHEZZH L THE D, RKERKO—RITAAIEH 2L > T72BRD, Z D
iz BVHZ Y ERETHRI SN TWADIE, 1RTOBEEDH (1) ThHZ LD
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 Aovre T fiovee
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) XA ORNICE W THREHIINETH D L H27e L, ZORITEIT DWIROEHE %
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, HEOGHEY ITFHEETH D,

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,
ZRET HT2DIZ2FE ORARICHMITATT 2 2 LIXTE R, LROEMRITIH > T4



02 51 ERERAHSMERL O MR

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 Y, TDHE, (1L.7) ORDVIZ, ROME—DNEFZEHT 2 Z LA ATEE
HDEDNREDIHPD 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
EOIT, FHEITED LTHRE IR, RGO EESZE R L T DI 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, FHRPHEIIAE TH D Z L2005, FEEREHEERR T, IAROEMRIZIH-> TR
&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%%#
IRIBIDTFAENZ DA INFHT) NARIZAHRIZ T Z 720, LovL, OO E T
Th, B35 (HHR AT ToRREEZRNTWD, 2L, Fx NEFEORES
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%®Eﬂﬁﬁ_ﬁ#of(Oi@ﬁﬂ@EL%mngZE



03 1T REERAEAMEHR G O EE)

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
L0 HiEY (K1.28), Ledi-> T, BECBTZ2HEEORIL, (BHRL0 T T
G S5 DO T2 <, 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 TEH ENEHITR L TIIRISBEVO 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, SRR OES 6T S AL

—AVIR T A RIBERD K O BIFRL E Ao T BB & W o 7o, R OBERHME [group
properties] %, MEFDVINRHFECAREL L FE - ERURTH D, T70bb, Zihb
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 NI BRI AEH
DVEANZ (ZOVERZ 25 L R OB I —M b L7z B 0) #iEx iz & =i (BEBIS Of
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




94 1 EE ERERARSHERLG O E)

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,

—a— FZERIE, KO RTO/NEIWDRIZE D RITDORKE VAR EFREOHE 2RO &
MTED LNV EBERWE > TW5, BlzIE, <7 MU T T, BEREF
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 FADE I 7 b D] - X7 bL) 13720,

DA & 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 IZFNnENRET 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%
T2 ITRSNTNDDEND), T, [FA—OREZNZ, L E ZITFAEL TWTZDTEA I 9?2
A, = A TTHEIDNE D 720032 & L—BO%Ic, Fx BNHAINH DZEEE 2 =1E L
7o Li=b 2 FEEAEHE L, WEIIFORAl _)j%é@té IM? LZATHL, B
DHSREINZ R LE2ENTLE-TRE LEDL?2 ZOEAIIRKEEZRL-DIC, &
0HL EEN T H2MBENHDDIEA I ? mA OB IIRS L FIC %Liﬁbth
DI TIEZNE WS Z &%, ML, 28 s, SANITRS &FIC—iEIsEE)
L CWRIOBIE N WD AREENH 2005 Th D, BHIET-HD 2 H1INTFELRE R T,
HILNTRRNEWIFERNESNDDTEAH I 0?2 BEROFBIENHEIEL T,

WO A > AT A D Z ERTE D, R Of) IFEZEFICBWCOEHE T
BEITAD7EA902 b LATARELTHE, BAITA 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 ETUE, WROBFGZHRARIZENTI VA G kRS R T
e b2 (ERTIE, SAABHBHFEELRNEZAT, EOLIICLT/ULAR



00 1T REERMHAMEFR G O EE)

[FRRZ e 5 D02 2?), ZAUIARE E, O, 2L TOVLAMOZEMIIWEI72H D7ed
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
Hlipns, 22T, WHEKTID DRI 2RO SIS 95, FEEkFascH PR
2BV, RI—RENCB T 23 m Y, (F SITRREITOZLOMR L LT) AWIZEE)
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, BHEDOZAELVIBEEAMRICE - T, D2 D YFEDOGITIC
B LT Z EORNEMWERFD, £, ZEHTOYFOGINIIT 52 5HEE OMENME
FEEOEFREARE LI (B ERDLDIMEFOEBEHOATHL—Ry T 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



96 5 1B ERERAHSMERLG O MR

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
FEXHEBRGRIZ WY, IRRIZOWTIHGETT 5 2 &, —fFlxdiFius, (HNey7e2Z2[/eE
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 BOEEZ (A A7 v RR] OBEAENOGHEDTHAL S (M1.31), 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)
xf U CHRE 2 BBE) 2SVDIZTIUTECHF DL DD, EolBEfERFETH D, IHIT
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



Ol 1T FEERAEAHER G O EE)

EE AR O IR - EHRIT, BERICITZEBZShTh Y, ERE L REETH 5,
RERD, TRTOFRITFZOMOLDORITIE S, oifahsd EEREShD 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 XD 7 VRFERFARHEBERRIE e | 2588 (RFRICBI3 28480 R o7 JEMER, FEHRIC X
STICITHRBENDTEA D, ZOZ ki, B - 2T a o—nkeo, MEFIC
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 (KB L) BEOEME BOWHZ 5, FEINHIE L 1L, Rtk
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, —KEORGEICE, TOREITEr TITRnE W) Z T 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
TENOHZEY, FARIIINRSE, DV EHE Lo s by (REr 2
M) 235, ShihvTngd HERRIDE 2L, WolctWEZIZhiHrEnHon?
52, EENT5R05E, 5 Lizbidn, 2B BEOIHE—— i 5 iEEh 21 F—
— RIS NR2T R B0 E SN TS, 2O L) RIEEFHET 720, dhvih
DOIEBT HBMF 3T 52 DOEBRZEFMBEDOEEZ, Wo7o W E ) THUTRET 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
THIEAD FiEWR <, HEER OEIETON I HEIZ7e 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<,
BAEW LR DT ENHY, Lo B2 EVE I BV TEE QBRI O MR
TE by G, W, KK, BELICOWTRWHZ D), B2kl 5815
OMHENRNOEE BT BROME (B I TRIE I T DA F00RE & v o 7
PR, EEURTIC I DM, BRI & W o o) IS BRI LR DD E




08 1T REERAHAHEHG O EE)

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 7+ v 7 [37] OFRIZELEZ R, HEFORFIZERFEGL, 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) ITEHEELRRT AR > TW5, T7hbb, ZORMILH 5 WL CRI—TH

D, FERRREOBEERCZEF OMEICET AW DR EOHERR BT ) BN WD & &
Fox (TFANTH S TWND, EWIEIITh 5, EBE, FEMEREHRIISHREED1ISE L
THEHEZFA LTV D, T HAEE 23R S CRFH 02002 BN H 5 = & 2 8
WHIZ S GRREEORZEMEE WS TR OFEIEZRO X2 1ERL L L5, SELTE
DEI1ImIIARETH-TLA— MUZELL, ﬁﬁgﬁ%ﬁ@ﬁ#ﬁﬁ@ﬁélsec IRETHH-T
RICZE LV, E2ABALIE, xRS REEO RENEICEE T 2 KRER) 72558
EOAIDTHIEEREIIREIAENTNDEDTH D), SHRILMEDEA ——FNITEFRTH
L6, ZOMWEITEMOXGR L 137 7R [19], £ ORGSR, FFERHEXHEEGRIZ IV T
%@%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, HOTOTERTHETHRWY),

Ty A v~ OA [35] TITEFEEIZHOWT, FH-BBRITHT 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 EOMIEICET 2mIEE TH L0 X225, Ll (1), FekfixrrE

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, BlZE, 45EHL, T Z OV REEURITIN L L L UOBETICSH Y, <L Ln
UOMWEZFE > T e, (THEMITEENE, BIOZL I N Lt ThoTz,
i HEENE, EBLHNTZEEZHIINS L LU ThHoT-, T70bh, TDEFT
BUHIE DN ET2FE LD IR EIRIC L > TEHENT O TH DN, TOREWA
RNV ONIIFIE L2 72D, HDOWIIREIZIFIE L TORWMNE LILRWE WD Z &,



09 1 REERMEAMEEG O EE)

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

— %2, BB RG22 T2 - T D 2 &1, TRIYEZ AV - mifg D He
5l ERRHINTWA, JBEO X9, B, Kk MLz, SN—=F x4k L7720,
(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 Ll T, W, BEDEREMHT 5720 ORIEFIEDER
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, BEEFESMERR &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
HEEHEE K T LW WS AEZ, fHICRET A ENTELDITTHD, LvL,
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 LT2%ICH N D, LTei> T, b5 B0, RFTIZREHT (&H25WIER
FTHIREE) & OBRICEB W TIRE SN2 T b7ewny, E2AT, Ziud==—krro
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 BB ETH D, BT ER ST, BN
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 FHBEBALR & 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 5513 ERERAHSHERL O R

FximE 7= B, R 2 AT D 72O ORENCB W T, IRO2ODEXM 2 EE %
1ToTW5, U, #51E, KEEEEFHIFRIC DO THD LW OB EAIH L &5 LlE
IZRA TN D, FRERFERHERRRROME D GEL D I D0, BREFAOREIN T —1 v/
%ﬁﬁifkihtk%,ﬁ#ﬂ@k<@ﬂ%@é_&ﬂﬂﬁbhﬂm%%%@%mm
FERA 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 FE T DI, R ORISR T 2 BRI A 7 = X D2 T2 12 HITIRIE LTz,
RistORE L E72, mUVRBETHN, RVBEThHh, RHOEITAERIZ LT s
BIRHEF> Ty | 88212, MR 7= DT, FEBROBEICKT 2R ORI L 55
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 Te i RERZ e BT 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, B THITH ZENTED, HlZiE, 22008KIzHONT, HHHE
& AExFERI RO I I B — R IR ET 5 (ENFRETH D), HART
YHVIEZOFEFEICROE, FATTHEBOBN LR, HYEEEOBKND 5> Ho
OIS DB & BRI OWTRRE 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 OFLROBRIZ, F72220 Eomik
DYEIZ, LIXUIRITEEEE D IZka> T\ 5,

FERCE L TE BT 2D a Ay M afieE o, L TE 2L, Rk R
IZBWTIE, 2202 H1EMER TORBRR OIS IET, 2o OEMSRI S & ¢
RICELSFEL T2 EEMEEL TV 5D, LL, BHRITFICEAR 2RI THEA )
SINTEY, GROFFE LIMFAELRDPST2bDThHD, Tz, ZIHDRDFEEED
JBIE (2 L CEOREOEE) IR WEE L bn ) lEE, 2o 2805
aZ _ﬁ’iﬁﬁﬁ“ézgﬁ%é

SCHR [33] ICEIN TV AHE ED—7 Uy T ro—3, o< BlELEH
LTy, SR 25 HETH HICT X, ﬁﬁ%@bf%%%ﬁ%iwb%
meﬁwo_h&iL , R EE G TCIE, B OEE N LT D L, Wik GE
<%ﬂt%%!)@%ﬁ#ﬁﬁ BT LD THD,

ANBNZZFFSN T D ERICK LT, FERERIFD S i 80 ) S~ ORI TIEA 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, T72bbeo o ERINTNDZ L AR
LTWb, L2L, £H572&T5L, FEMAHERGRICH T 28D ITE - T, Hilll
HIEASORIBATIIAAE LV (TR, 28726, WP B W T c20Th
L6 ThDH, ZOHEEOHREIZBEC17IALUICHE SN TNWD D | ATl 72 4l




61 5 1% FEERAEAHES G O EE)

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,
IRTYRUCH 2 b EEEEY ) Ch 222 &) DRt &HDWIEET V2R (F
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, MXREREESCE R EFHA 7 — VBT 58I E 2 H 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
DL L 72 5) , FHRHERRER O FRICIE - 2356, BISRITFTET 2 IERIER 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, T70bbENY (FEMICERCR ATREZRYE) M- Cnb, Bz, EIFEEERO
(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, TOLBINTESFWERHEESNEL 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 ERERAHSHERL O )Y

—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,

- JEHEDMEAF L TRV DL, (EEIROEERE T L TORRDD, kb, S
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
SRR A WD Z X TE 20 EWiE & L TERLTWDDIZX L, BIOFxEmE b
L, EEHEOREEMER 2T IUE, HHPLBERIFFEATLE ) Z 2L TV D,

R IIARZE e D)y, Fivk bES (& EITERFE) ITEFE L TOD D,

» —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, fAxEaETbIE, 2VMEE W) 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 /27D 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 1L, To LTRLTIZ &Tidken,
SHAEFRER IS E &I ﬁﬁ%ﬁ%%7ﬂ?»X72®&mh%*ﬁ HEERH L LTS
DTHD,

1.8. FBIEDHER

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



63 1T REERAE A O EE)

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 T 2 B E VICHERREEN L SN LV 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 &
I2X Y, ROEENHE & (XA ILE ORI 2 AT D Z LN TRETH D Z L DNEE
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 OFRRMIKIL L T BB OBERIC L 57 7o —FI2xbd 5 RO
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 o —kEME & o R O
H LS LRI 22BN HRE L < fam S iz,

R ORIERZ AR OB AUY, Y7272 & R OBEE, #UERZEE AR, Z L
ThHW]AHIRAENLEOHMPBERICEFT 2 HLERHH LD 2L ThHhbH, FriktaxiE
PR OER O ERRIEAHT BT 2R, FoAERERE RIS, EnE
NFE3E LA T LS MaTa N5, RETIIIEEMROEEZICRET HRENH L bh
Do



64 F2m kIR O M

F2F —AxEEROER

2.1.

A
i

FTEE ClII ARG OB 2B B L TV D Z E RGeS N, 202 &
X, 72 L R OBEEA~ DR E R < S5, MHxtimE o Bk, FEERExHE

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
KHPERRRS & X0, —AERHER R, I T8MHE) WO T AT T EZBLTES
A EAMFEEED K 512, 2372 0 BLRIENT A T 7 25 A TWD, (BRGSO IEAFED T
D ENE, EBICHAL RS, FEERIVRL WD X HIT, BRI iE T2/ o &R
DRI ] BRI LR, AR — A PEERRR OARMN E LN &35 &, —AE B G
%, ==— b OFNFN25 D OIERIOEEIZEET 2 RMFEAGL & L COHNLZ FRkd
HTEWTEDEAD, LNLENTRAY Th-oT, HHHEGRIIBIOEHED LITHEZEIN
RITIUTR B2, ANEEWT 72012, RORZERL TBRERZH DL, T72bb,
FEERFEAIPERRRG & 1R 0, —RFERHERERR L, T OMRERE R D ERROR, —H%T
KRR SN BER CThHoTo Z LT —E L2, ZOHGRMAHEL L7 Y90 n, ZOmIC
KT D IS PR OFA B Z 72 = 21372 [141,157], BB Enzn L 0o
REEER (B20X [11,18,157]) 2MFEET 5, Fox Tt MR LA O BRI DUV T
WX EAT 72720, 228 & RERR O O & TEOEM), ZOMIRI7REA L LT
FEERFEAPEBR R R OFERFRAER - 2 FF 0 X 5 ZRBEEmIY, © O FNET THIG TR LW
EWVH T EEEERHLTRBIREES S,

ZOEEO T HANE, — ARG O B S T oI T H D, T 2 TlE—
fCFE R BRER O Z2 M & R OBEE OB F JE G S b, 2B T, #BFE (3,17,
39] IZEINTND, —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, —RICZIT AN TN D ZOHFGROMIRTE T T2 <, W< 2020 [HHxFR
RG] IS OWTHBRFTEAT72 5, KO EBILOER L O~ v ~OFEIZ DN T O
MR A, —AERHERRRR S DB X H I N D 5D LWRRSICER S BT Hivd,

2.2. —HRAEXTEIEROERECXT HHLH

— AR I3 < OEERFEIET 2 Z E DR ABILTWD, 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



60 H2m AR O M

FEAFFODIZH L, (Al L CUORWRIRITERIROE 2 F5) ,

4) KEEENIFHET D,

(%, ZOX5BGAITE, WHRLIERwRbZIT ANV AR END, & 2AP, 18
KIEBRERITZ O ESEAIMER ] Z5FAT-012, 7T v 7R—L, By 70 Lo -228
72 ET NV EREGEE 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 IF AT S D& HIRERT, &5 WIIMOMRE N L L5512 13 E
7T g ANEE SRR B 5, RICHIHISEM B X 3R RAEERN 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
LIFUIZAHWSLR TS, L, oMz =MoL TE8E L TR b
W BIZIE, — MEMRBIIOEW A, Sl EE EOBEE TSR 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 TIECFRFRI T IE ORI TS L OEE DR A AT REME 2 gk L
325 bOTRIFIUTZR L2 BRI, BB OEERH D), —IFERH R T,
BA TR MABRNTEH L SN TV EIT TR, FE, S50 O 15
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

EAE S T RIXEREZ R < R D FREER & D
% < DR —FERHPEEFR O L SICBE&Z T 5, FRAO IR AR
R o—FTHD ETHUE, —RILETROE AR A~OMIEEI TIX Ve D



66 52T kR O HaE

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 OEMAEFIHT 2 DY) IR L, RENIH - T2
DOEHE LORESOF AL, REEBOGSIITBIO/BEE L =L TR S D (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 TERD LW OO HS U 2FEED
HEFRTIE, WELEIM—>, BLOUMEE L TURTZENTE TR, 512, RO
HENFIRHEE R T 2582 —BRER LD LE LTS, T77bh, U7 -
X7 MvERWER—OFR (72720, TEAL) 3R [Mnsulartype”system] D&) D7=HIT, TFR
NF—MEDOH HFEDOFNZEAT D Z ENFRERBEANHH L VI HEETHS, Lo
L, ZOBAITE, BPEEOREZAWDIVLERNHD (72721, Fl 2 I3MEE 2 VT
7R B0 . BRI BUFNE BSL T, Rl— O EOARE IR L TRELE 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
THHIFRL V/NEL 2D 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, FEREMETER T3



67 28 —HMcHERGRO K

=2

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

DORELHERH D ELE D (K2.1), 3>OME EICBRIEZ1IATORE L, FonbIES
1,2, 3 FEEZRA D, F2OBMFITFFIELIZE T, BLEF3OBMFIL, FLOoDH
0 ZZVEFUREEHRIY & SRR D IZF— O AEE CRlsd 5, 35 &, FHRhEEDE
&R XOIHEORER, BIIE - DIIENANED S, & A0, HOITEENZEM O 1
FUCE T2, MR-/t 2 /o, F2EE, B1OBHRE AT L253,2,18 0 ) BlE 2 F
HOICKL, FE20BIEIZEN EI1TRIDL, 3, 28 WIIESE, 7 L THEIOEIRIE OB K
WIOHEED,2,3% b, FJENE U, S, [BHET 5 m o8 F g 8 2k Lz
CGELE D, LrL, 2OE, ik B EHE MO EL LMD D02 FEITA
HEITH D E VI DI, FHEITW ST E AN T L2 E W) D0 ? DR
EL LT, GEEMERIZEBT 2 BT OEENE(LT D0 L [FERC) EENBH L2925
&, 20BN BLDHEITIE L TR0 DI L, F1E B30T, , 0
B DN LD SRl 5, 20X 912, SAOBIIE XFE—2EM o E—HSIsE
WCHR s Tetfitg 2 b, Leio> T, BHIFBINTIIen (72, BHErbtseoxt
L LI HERY),

BRI ENE, FPR L O BGEG O T A T 7 B FE L TWD Z & &FE LT
W5, FEEE, FHEMEIC UL, BN L CERERERITIE(L LRV, LIRS TC, 320
P8 T XiEE) & (X mBIERIC, ZNENALOMEIZE EE D, §Rik LI-ME O RIZBiET7-
HAEMBICAE L, MEOFRLLLRIROPIEEZED, EOEFNEE LIzBE,



68 52— fRAHIIERE o KLk

— @
—

X 2.2. MJE _EOERIEOBIHIAE 725

FHIZHITER) LT D HFOMEO RICEWEREEZATL L1275 (K2.2), ifidEoxt
FRPEDRER, Felt & MR & 72 5, PIYenskx LRI UKy, 220l
PIYE A C7clif], B2 iXa o HEEE Lz LiEE3 57259 B EHR
LNDRSRESIVTWDEEE), 2F D, #iE L TWDMJE &ES) LT b E O IXTHE
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 D LA S B 2 BIREIC DWW T, 7272 LA BRI 2 HET L X 9,
FeRZ Al > TRATFEHWEE ZE L2V EB X TN AT ZAORHN G, ZOREIZT -
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, goplFdt&T v N) 1525 [17], ZOX 5548, Woizu il
LS THEMDEDNLXAT DI ENTELDREAHIN? BRETIE, &ron:
BOEENATRETH S Z & OFMA, LIEUIERD X 5 72405 RIS STy
%, bbb, TEGETICBW RN U AR E & -0, S To/mE
FImEZZZONRTIUIR ST, ZORE, —AROAEOMIrE 3R -72b DI
725, Lo L, EETICET DEEORRMAR L0320k % (K2320) 12 L
<, MAE] ofnx



69 2 AR O KL

= 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 TIEZEDAEIZa=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 DOARFTHRIEICET 2 2D L 9 e —REHRTH LD L 5 IR AHREHIZE N
TIE, WL OND BT STV, B, EREE - 7236 L A - 7= FEBR DO
FHUCBNT G, gt E o T 3RS TIER L, & AR ORBISZERIC
1T72bivd, H212, IEEROEE, bt (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 %, H3IT, BLEOMEDR 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 EDHBEROBIZORAET D, 22— U v REFOEBIL, WRDGEIZH5]L
ZENTE D, HlZIE, EHGNCTKERERETIKEGE, 2RO —HREVERH DL & L
£ (X24), F1OBDIZODI R A BROFIUTRE L L 5, BOTbAOREE, iz

4 2.4, OGN TOEBROG|ET5



10 55238 — Rk B R o0 S p

ORI SN 5, HE2OBEOT-DD2HOD K SEE1OEOK T LML F L L~UL
ICRRE L L 9, F20BEOT-DHOFE, IO BRI s, ElLzonb2k
OO ORI, ERRZRET S,

FifmE

ST, RS DR O EEE——R D & 5 FEEMEAIMEE X7 5 B35 O
P——ICFRAEHR U L 9, H O W AIEEMER L ITRRY, EHFTa=— 0 M, 370bb,
ST TILERT 5T TOMEKIZI DT LO I ) TRIET % &0 5 HE &2+
STND, BRI T2 DEED R C2 oD IR A 85125 U CIREICREA 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, $ENZNEFRROFENZENT HIVTW DA, 20D NHRIEEL Litn 5 (X
2.5), L7=2-oT, & LBHIERIORNIAT SO ENEE SNz H1F, JelEDORE
IREORERE LT, GEEMEOMEE CIER) R bhBEOFELMRT D 2 LN TE
%o bHAA, BHUIMIE 2 OO EELE ZRFFT 5 2 E DO TE DRIO NP FET D
7w, BEOEMEZET LIV, BOEIGBOHAICYH, BodRE mFR OB E
AT ENTE D, HHHEDEMEROGAITITBIRER 2RI > CTEAIGZ RN
D ENARETH D &\ ) —FERHER R O RRIY, —MRGAIZITREY Th D,

) &N OSARFEIIZEM P O1THICORBRZ R HEL O THY, Lizkio
TIHBENTH S, 2O LN, Bz, EHGTICET 2 ERORMCEET 578573
BALENEDTholz (TA a8 A4 NTFNLVBITR>THhD X IR R E2
BIFE L L), AR IR 2 EMEE & EHE BEOSEMFEES £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



T1 55238 — kP Bl o0 Sop

HD), TPz, MEFRNCIE, —AFEXHERERIX D D IR ERIIB R~ DOWRIREA T
LEFOZENTE R B - BT LS Z LN TE AR, BHEOWKIL Ghu
RELTESxb) ZERIOMWEISIEMEMEZRD D26, Figkd KO BAax LR R
DT R CORIELERET, BZEZERIZ LMY TUIE SR, 2wz, OB R~OBT
(o TR U DFEBIROERY, BEICZEM & R O 1> ORI W TR S v zid
725720, LL, E9X°o TI OO N\OF R 2BLE ZEET 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,

F—DE——HEBE——NRp->THRCEHETE L 0) 2L, bbb, EHEETE
BOHOERARNCBIT2EMEORNEL LT, $HEHEEL L CHAICESTEL W)
ZEITE, B AREZ LT ESTL ey (BIAIR, EE T D EMNIES & 02 0% A
WD), EHEECENREREOBERMBSEMEEWVHMEL, o7 DI L2 TH D,
Z OFEMEILE S ERy OBIEOROTIEF L TWEINLTH S, BilxiE, HEIREfR
my = ampy, DY%E, TXTOEANIFE—L725725, L LEANEBDOERIINIDOES,
by =aty b, ZZITHMMERMZE D L L2, DRATEZEMOETT VAL X
L LY LTI bR, [FA—oEzEVEE S EHEEEOWFIZRATHZ &%, —
WRFERHERRRR 721 T2 <, =2 — OB THITRbN TV D, ZHUTHC, &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) BSZ2EMIE L X 5 &9 2 —FEsHER R ORI, BRI E > THIEZR O T
720N, JRPTHIBISR OECFHIFLIR O 72 8 O JFPTEFE DOEHUIRIORE TH > T (Z DA
XSO BRI 72t e s il 2 R (L3 5), KR Z 2 TH 0130 BIRAB 220,

— 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 =
LlZ/zo>TLED, LrL, BEIZL TCWAHIEREZEDEFEEREIL, RT EoRRRE:L (dih
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 D7, FEFORIBE L 1TV > 7= u M2 EsT 2002 BRIKICH -7
EENZEE D B A 7 v BRSO (b——Z X, — ARG O S 072 FJE Th



12 9238 — Rk B R o0 S

| 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 SR 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, xR R ORI IME— FTRE IR 2 D CTH 5, £
WO A-0D237 K7 A [51] Z#FAT2Z 212k 0, —AExrEERG Oy RERICS T 5
DEEE k3 DR O A B SIGEAT 2 2 &N TE S, M- OFHBAT LA
NHRE L BENTIBATICND & L X 9, 2 ADOPFRNCBINTZATED S DIERITHE, T8
AT L7 BIFAT BRI TR UIMEEE THRAT LagD 5 ([K2.6), —MBFERHEE RISV
CIIRFRFIMEEE (KA T L, I SRR 25 > T D O G, ENENOFH
FAT I, BOORFORBOFTHETIZEL W52 Li2ed, TEOZIXTHE-T
B, WOITEREHT DI ENTED, L2AN, BEHOMBECLY, ZoRFEITH
ENTHD, T7bb, FEITMEERIZB W THIFMEE R E F-7=<FL XS 2t
HDTHD, LnbENEITTIERL, ZREOFHATL (X HI3ANEOFH R TLE
ZHAEECREELTHIW) X, AOOHERICETAEZEZAWVIZIED G Y ZENTE
%o FTEOZFIXTHE S £ TOMIZ, F—0HOJERm» M >2B 28015 ek kR
NADEINTE ZI2h 720, 1372 LT, BOESOSO#EAE R 2532728 W) b o [
W AHEWVOUSENSZITER S = FHERTEE, SOBHRAERRBDTE 5 L) iIREL
EVIRTOEAS ) (UL LD, IRBOMEZZIT5E TR 2 RIC—HAEx s
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 57010, BOITHERD LS, SF D, MRS AN ) THLE
LT UE2 5720 (ENENOIEE Y MUTHFIZ L > TERIEND Z &2 D),
L= T, T _XTOMMIEE IR 2T b D LD, EORFECL Y, BiTh
7o N % OFWRDME © OFITEHITARSF LenWZ LT 6 Th 5,



13 923 Rk ER R o S

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

WMAROIEEYZ %} U CEEIALE T 2RO B G B % - 7= R o [ #E (48] 12
DNT, WSDnDaAr hxLE5, FTEERNGIED S, BREORS 2 XFIZE
\F 2 EHY Lo FTREMES, SEBE ORI 7 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 [FME SRR E DS RFH O S OREITEELY KT X202 LIFHAL0TH
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 OREREIZ-7ZHIC, &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 llpolz, 2004 FREEBNE I, ~A TV ——F—TF 4 V7 OFERTIT,
200 T AR THE T AR & G RE L, £ OREDFRE L T2k



T4 55238 Rk B R o0 S

FHEti S (OB, FEERERHERE RO M BNEEIZANL LN, &K
HEIETIHEA SN TS L 2IE, ZOX D RHFITHFELRY) . A AT T —2h 1w F]
MLy =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 TidRunL, BEENTIRY 1
BFFHIEE I IRECIIEE 22 <250, L LZDZ &iE, BNl Eo=Z 2 EWRL
RN, FNE, A TV ——%—F ¢ U ORMEERRL, B EIEEN 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 ¢ T OEBROMIRIL, THEARRFEE
AL T D) BOEEE [3] TEAGIEKELRWZ EPEESRTND, Uy F-
LT A OERD TG EREL TS, S5, —BAtERO b 9 1>ORHEEM %
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, EATRIRERRE RN 2B AT Z L IEREELEA 900 ? 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
< &y, MESHEDE LA S ERITHOLNRFRCA = A LTRYST-520, b5
Ao, BRWVEIIGOYE, O XD IRREHIBLER Cldt v U ARFREF L VNS 5 T
WAHTEA SRR A R0 & ITIERIMRIC, RO AR TEZ 9, bbb,
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
ERAT A EnTE D, £, HEREOLEIZIE, BEIRIZHEOHFLNZHIUT IV,
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, &
TGO HFLING DFEENE B Z2FIHT5 2 ENTX 5,

£ 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 9238 Rk B R o S

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,

PR (EIPEOF LSBT ER) IS > UEEOEE Z LTV 2 ROEEITIE,
EERRA~OTEERR 2 B T 2 BHNE B Z R LD 7= DICFIHT 5 Z &N TE S,
ZOBE, [FHIE SR E COMBERIE, EHBENZOHMHICBNT RT3 v VBRI OHL
LT 1FEAEELLARVET, 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, —RHEsHEEROMHREET (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, —fRFARIPEE G OB T B L N2 OFFGOIFFEICOWTORGHIBA 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,

BEHDRFACAATRENE GEfcRATEENE) 23, —fRAPEEEG 2BV CTRAFRIIEIET S
(72720, TR RIZBWTOR) 720120, BERKIZRIT D508 R 72 TV 2 FF
D (RKIZBIT 2 EEOIGFIEICERT 22— U » RE) [37] L0 ofERE L6 L
TW5, T 7o —FoFRE0 ER—-ELTEY, #HiaE L OFEENZIGHICE
WTERVAHTHD, T7hbb, WENEWRZ R OOIZ2 0B R ORIZE T 5 = /LF
—DRFTEACDHTH DN D, TRLF—TEED LU T2 H1FE E ORSE THIRIE S
NTWD, Lo T, BRERICBITAEEREE WD bDOIXMTOERGEZ720,



16 55 238 — Rk B AR o0 S p

— A7 CORIAL Tt X 1T R E 5@ 2 EONE 277, BYBALIXERIM 2 DT L
HOIFRNNSTH D, —FMEEGG T, B ~OFmRBELNTND 5T,
PERF] & AR & W D220 % A TORFH & 2B A I TV D, BERIOREE, &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/ EE2FibES, TiE, EHLERSEDON, du/de THIEI E)
TN TND Z LIZHONTIEL, BIFRE I ITKITRV, du/deDEIXE Iz s 20 155
DIEMD, FRROIERTIE, FERROEHESIZOVTEINTNDD, Lo LR, -
IR 2 ) CRBOBFARICBAT L T D, £ 9 LARITIUTFER 2T & § i
THZENTERONLTHD, Wolol, G ZZERR T 57 DITATRDNT D) ?
SRR D =607 2

HIOMAEEROEEREIZEDO L S22 b0, SHEEL D KEWVOD, /hS0on, +
& BT & IEREICZEE L (RFERMER R T 2B AREL STV 5) Do
TOFHHRFERAGGEHILE, ZNETELNL WY, BlZIE, 77T RAERT 0L [24,
871 3BT — ot Eo%, EIMHAEERGEEE IDGERE L HdTkE VW EB 2T
7=

T, ARG O SR IOV THRET L & 9, i, Bz 727 — & 531001
HoTmELTH, ZNUCL > THICHGRMEEIND &) DI TiEan PG 2 1S
THEDG, T—XERIZCELDDITVES IO, —ARHEEEROLAIX & 213,
Fexx [35EDBUIAESEKRARHH ] IZHOWTEHR L TWADITTER, 095 b3k
T4 arThHD, Eﬁﬁ"ﬁéﬁmﬁ%@%ﬁ%@ﬁﬁ_owfi WD i
HREND D, FHUS, FRELHLOKE SR L T0D X951, 2IROEEIIHERITE
R FERFOERICE L KET D, =7 1 & b VIR ERRIC iﬁ%ﬂmhtﬂ 2R
BHEVFELWEEIZDOWTIE, GA 7F = > 27 [G.Ivchenkov] D3 (http: //www.elibrary-
antidogma.narod.ru/bibliography/eddingtonhtm) CHideZ & N TE 5, H212, BRI LAY
ARma = ymMr/r30 5, [FEOMIRIL, BEAErBXO~A T 20METH-TYH,
EHHNTE T T2 W) fEmsEE I WD, HH3IL, TbT b, ZERIHT L X
D D2 Mt ZEE /e ZE M (HaktBEZeZef]) & (DF‘%TW BEIZ19624F, FERUE
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
WEFEF LTe, BRICIERICEH D, HIERKRROGE ORITNRRKILFEET-BHIZ L > TEE
éﬂfwé:&%%wm%ﬁo%_D%//7EHth7m®vE%%%iiﬁ%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 @Fﬁ
FOEA, LN TELNMOBHESIZEZT L E2BETHILERH 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

TT 5523 — ksl o S

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 THZOmAWDNS 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 BE DK R OIERHEIC RIETHEEZFHET 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
BAZORNTOEENCEH &SN TEHRHER L2TUE R 620 E WO RENE T D, 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
EfE72E B O, W OMIG 2ROFTR 235 L LS DR H 5, L,
DO EFESTELSBEINTORY,

BELCE A, KEOIEHSBE)Z D < DIRULUIHERERE 72 5 DR 5 8\ 7 o #R 5] %
RLTWD, FHUD, —FERMEER L0 bIxd 0 EIcBE N7 77 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
ZEELBATWD (A v~y O/nNGEBOCHE D), B212, mAsmEEh 3 By
bdoTo, 19D T —ZIZLAUE, KELUSADW L DD R DB X DDA
EIEZ588 "L BHR SN TV, A LTV EEIX DT NCHI43 ", D F 0 /NS iIE
THD, QORLON 2D F =2 2L, 1ZIFMWTFRE RSO A FHEN R ST
B, T AT ARG S D43 " WO H—— [ X T —] — DVEFEL TV D, bR
T, ZOMEITRHETH D AREME L H DY, ZAROELRI E (T [ e
FMORE RERIOEERE ) DO3501% HD D) ICEEA DT HDIIRDTE 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 %5278 Rk B R o0 S p

RING, HEAIZRIEAITIE, R (BRICEIAE D90 %LL FIZEL TV 1) X, KB
DIEERTFE (ZAULFBR TS 1), KEEROTRTOKE (BLOVNRIK) 02, %
L CKREBXEROMIER (EA) TIER<, LrvbZOMEZR 5B 5 /s EIx
ZOMOEB T BRSO BEZ T [ZIBV] LRTIUIR bR E W) FEELEBE
AR, SHICHETDHZENRETHD (L0 BUEN - BIRWZRPER A 5 = X L
D Z DFANBERIIEZNE, RE L TV D/ NEENR 2155 Z ERERITARETH D), Lo
L ZAUSH L, MR- DR SH L T0D 2 & ——Zid, BV CIIEfE R lRE 7 228
ZEEwmTHDH | OO OB R—— KB & KBE——OEE 25 L2720 ¢, 2% (L
MHZD I HLO/NSIg— L FDOHR) & [FE] LTWDHDTHD, KiLen b, &7z
7o 7 O—AR M EE RIS, AR HEEIC L SN RO K 5 % £ 5 0o THIIE
TLHO0?2 FHETLIONRZDOW? T, HRT-TNEVIELE > TV D DD LD—E
X, EAR—ELRON? FiUuL, LATHWDLDICALEMRTZ2 > >E &bt
72!

Lovh, KEOIEH SBENZOWTOMX R [l OflEE O [41] 1%, #14
IR BFHIRR Y 25 0TV D, BlIE, (XF U2 AN EHIN-Z D3RI
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 OFSUIBET B X 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
TW5, I RE RV —FFFONDBWEN D, WHIROREICXT L CTHERE D SIS
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,
Zive b, (R 2R D 72 DID) EORRE A AEL UCEEIE L2 T U b7z
WDTEAIMN? ZOFREEZRCIIVEEILET 52 LIXTERWEEE L LT, koiEk:
IZOWTHRTL L 9, B0 EEHSA (B2 IX100 K SCHEAEENT- & 2 A) MhOYIEEY
O CREBEOMIKIZN->THET LB D E LE D (K28), WikiE T - -
DHF] FTHRINL DL L, Fox OEFRY 22U LY 0 hOKE (HTIEBETZEN T
%) ERYGID X0 —WEaNC (77 v 7 h—) &7ed, A9 <3579, HEEOBITK
E L IMTTHEDY IV TN D, B 17T v 7 AR—)v) OFKEOEEIET 5 —BEi 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 23 Rk ER R o S

X 28. 77y 7HR—/L] ~DOEFEF

FTOMICETZD &R UM THA A\ D) > TIRA TN, BT 2TV I RO
ERKmBAEEY T D Z LIx TN E RSN TWD, T, B 23 (B 21X T
DOHFLNG10 kmDEEEED & ZA) TIEIELZE LE S, = x X —RAFHIN 7= 4T
WD ETIUR, SABXOCICBITA2ETOREIFE LB THLIND, RATBITHE

FDORT oy NV F—H £, HCITBITART vyl f /e F—E5 LV, L
T2MoT, RALECORNZIZENY (5171 I GFEELRY, 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, SHEFEDT L, 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 OO EROEZ FBWHE 5, 3705, 1) =2 UYL METEZEHIZ
E e b i st L g GRERHEIIAFIE L 720, #ﬁb%ﬁwxfﬁé_
LITEREL L D), 2) filpd PRl —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 ITHERK & D ANE2EINTHY, TOX I RFRE 21T 57
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 v 7 k—/1]
DIZRLT 2 DIZHMITEDRNEA D) BEIIE T T2 2 ENTERVOIENG, $3T



80 F2m  —fRkE IR O HE

DRI Uk o TV DD K D ICA 72 TR OEH S 22\, ANTEIHIFEIZ & > To
FHLNHBHEICE > TOFEG EPERRKORFIZ L > THlf S TnWbd Z &, ThE
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
ZHDMPIASLNZEZ TR, [T T o 7 ii—)L | ~DEETRHZ BT 5 [FHER#HY 1)

[39] 2OV T ORI ZRFOR ITIZIE S MEN Z2u, 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 (2T FNEHEOES L F UBETILZ ORI E R S
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 LEVIFRNCEZE L) MRS EET D et 2 S5 ET 5
HOTITE ST RV, ZDOTeOITIT— AR OZH R IT D L BB L S, [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, —
¥, FRE e, dERERII X ORBE S FE LR,

— AR R T EE D LOAHE LR EZBZ < ATV D, £0 5 HO—HadEE LT
K& o, BlzIE, REERIOENGOESICET 28T LY, Thbh, KEE
DOBBICFHEM A BESE D &, FHANIIOZ L, po< VEIK 2 TERL A5
EVIDIIARYZEA I 0?2 BEPLIIZL2»DLT, KEHEOSFIXRHE SN E
W) DIFARYETEA 2 Fiz, —BARXHERERRICI T 2 Lt Fr e 2 B3 2 ahis, ¥
HAEWRZFFZ 220, T bbb, HEEEREE CLHG DRV OEnG, BN sH Y
BIRRNWIET T, BEDIRERMED HVERY, T72b5HT=0KER5, XY ET 4N
DFTH—DTIIHFELNT, FFRADECRNE DT D701, 7272 HIZ2 DM Rz
LHEFDNAMEL LTEDLNDIEZT TH D,

HER) (FELEe = 1) OGEOEIEHEHIT=RVF —B L O EH EOMERZ 72
59, ZHUTEBRT —X EHOLNTFET D,

I, RAERPEERR IS L W EREOEA, SFEV ma— o oj| R EFE T
T L2EA T2 Z R TE e, EET 2EMOMIZHIT D ZAUET 2HAERIT
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,

AR ERRRIC T B TR T OEOMAEICEET 5, & 9 12O FEAHIEIZ OV
THETL L D, RIS RERE L TEMTWDIEANT, TREE TS O % LIRE



81 2 IR O Mt

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,
—fRFERHPEERRR BT BT R COBO IR FARMEXER & FE LD, SR -
M) 7p e — L B R & OBTECTIEE (b2 WIXEER) 28X HZ 5 & L TR IZAT
RITND NAIN 723 TS, ME—A 20 C BRI IRGIE A D Z2 [HHEHE & DHiZe 55
CoFAbRHICTER Gk, —MtaxHEERR IS ZEMEE L2 £ 572 < GA TV RN
[18]).
BEHERIIBFEOEETIERL, BEENMIZ 65065 EHKTHD [9], Lizn->T
Z DML, BIFNR=2— h OS5I OEANIMZ BN AEELEEIZAND Z LR T
x5 BIZIXKEOIAABEOHEICEEL, ZSDOEEOGHIIT/RbI 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,
WL TE AT, EBAEROFEBNENCE > THEAERVELDIT (277, BEHMHEA
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 REFIZ 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 -
RONTEL 72D, Z L THEESLSTICFEHICRONL LW EARICH TR &,
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%
B a5 252 EINTERY, ZNHORMEIIMZOHEERHETH D,




82 W2 AR O M

2.3. FAxEREFEMIC T HHLF

FHELGRITKEIEE TH VT D725 5, TOWINRIEHERES (FEHPES—R
PRICRET 2RSS H 0) BFET D Z R TERVLNSTH D, NIZHEICHEL, 4
A T T DHIELIE, BIOBHATT, LB BIOREZNC LBUWL-DL 2 E X TE 2R,
— 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
FHOLGAIZIX, MIROEINIEE BT 5/E LIEE2RT Y U ITRBRANGHES Z L1
TERNVWEWVWINT Ry 7 A THD, WEET /I HIERMEEZ R E Lz & X ofl
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
LEED/RT Ry 7 ZAOMROAREMENTIR STV D (Bl21E, MR TREOR (=
2T [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—R [Obers] DBEEEHIED/NT K
JATMEE DT TRl EOWTEGICEfFETHZ N TE D, OFD, HiF—E=E
FToOWN S, BELEh, MEEShT, —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 2D3AREDORDA LD (BITRE I ETHRNI &E2H, HmicnTidas
IZ Ry 77—, LV LEELITERNFLE——RFRE—2 B T 20ERNH 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
FZULL REREATHEET D, ML TE2E, =< BN /- KIKE COMEMIIEEAICHIE
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 2 L2 BET HVNERH H, 27
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) HmIIRE et s, M, £2icmn
ST, WOBHLIZOMNE 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 2T IR O HE

T rE BV TT (851, BriblcknWTEiroil, HHRSORMICHTZ-0)
7T v IRV TRIT UL B o T2 DN, — ARG RTS8 o+ 5
D2 Il A, 7T v 7 R—)VNIZEBT HIHE & W o T2 lEEIEEIR 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? —RAZREAICIE, FHi3HE R
DFELTCND I EEZERT S, 78D, 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 P LELNR G 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
EEIRL TN D (B IRIRERIFHEDERI SN TND), TA = ZA v fERIcF
ERZBMNT 5 ENARETH D Z E——F s, — ARG O FFEX DIk &
BEOFREMEEZFENIGED TNDHZ EThHD, T X TEZIUIEORBETHEET S 2 &
WTEDEND DG, 72 W E* ORI AT & WIHER) 2 RZEH 200 FTHRE LRV O
=59,

I vI/\DRE

R 2 OVERNC K A IEME EOHHREMER L ONEE Ot &\ 5 < v DR G
b LV, ZOREL, HO5MEONTERMEE 2t OFEMEOMEZE L R L TW\W5
MHThHDH, bHbAN, ZOTATTENRKIIELY, ITHAOTXTOLODFEA
(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 72k 1 & 7 ST iF g
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 2 —Hk7eEEh o
DIz, MR TR BEOND 2 EIRDTEAD,

JFELE, ~ v \OFBIMFEARFARETH D, TXTOMREFHNOGRET L2 Z &It



84 F2TE AR O M

Y [

]
4 — = =

o =

LoF
oy

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

MR & | OB ERRIICHEE T 5 2 LIXARECTH D, DIEHE (~9- 1015 m) DFEEC
bV, KBEEM (~2-103°kg) BREOEELZFSEDOFI L, 1 mOFHHicH HEED
T~25gDBH D DERALEELY, LIZH L O/, B 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
BREAERISREL, TOBEEZp~1033/10%4~10"21 g/cm3 L L L 5 (FHEOBEEIIMD
VTR, p <1072 g/em3 EHEE STV D), S 612, MK ORREENR 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

FL, RHm? /613 BIIRE 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



80 2 IR O M

T~ 035emD L WD 2 &I D, BLFEIDE, A IZMHAERTZT TR, MR
BOEBELEEBIIANILEND D, FxTREOEBHELFE> 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 =
JE2A+r)/rdfiEbinsg, LiEnoT, BEMOMEM (2-100F TEEL L H) 1Fko
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
MIIREE 72D, LinL, TORET—BFERHERRRIC S, Fomlio /ol — 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
<HBEMWERDLIDS, bLEARIRENGL L LD, Lo OFEIZE STV TS
EhbThd, 29 LTHXIL, Bl=a— ATV ERSHTODNEE, Ei, 2
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 OFE2E T AR R R ISR A b 2 T —~ & LT\ e, ZOETIE, HEESHE
AR EESIZ BT 5 — a2 & K 0 IR e dBEICW e 5 £ T, — AP
DEREIZEENTNT, HI72 LIZBITRUSAATL 552 < Oftb LUWMAIE 2 ERY E
F oz, BESRICET 28T E DN RETH D 2 & OFHLGFEL B s, —
IARXHEERGR I 38 1 2 2 MR EL ORI O K AN & F JEIZHOW TR 72 S 3vTz, — AR xHE
G OREREIE S & RERFIHMEA PG LT D Z EMRER S vz, B b BERGRO BRI 2255
A L TR o [REIER L OR S OFRIFFIE FIED R S 4Tz, 25 TlIZEM o &y
HIMEE DO AREMN TR EN, BEROKEENGH T Sz, —RAHERRRO BB L Oz o



86 523 —fRAHGIIERE S O KL

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 d RS R L, ZostEZe e o b
[CHENEREBET AILERH DL LD ZETH D,



87 5F3E  HIHEBERR 0 EBR L

BEIE MHxMEMROERMER

3.1.

A
i

ZHNETOEZBWTIE, ARG 280H 02372 b OF3ITN 0w 5 B 2R
IZHEREZ BTV, Ok ok Lich, EEFEBROENNILFZITAIREME: & RGBT
5 MERIR BRI, My [EEON] IELDZNE LRV, 975720k 51T 57
D, IRV ETARARA "2 LTI Y, HU LA ORMRLSE, BEEEROHEL, #Ht
HE AR D & 5 B @%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, FHRPEEG O FHERAP & XA R £ 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,
FRAERH R & TIT & A ST TITHEATENS LIV WL OWDT A T TIZOW0N
Tﬁﬁbio(%bf%wﬁ HFex I TERE A B TN W25 Z &1 D),

I DT amI AR EEGMIC & o THEREMOOIrD L 5, bbb, NHHET &
ﬁﬁ’:@ﬁ%mﬁf%%zi,m%®@%#tﬁf_&1¢%@®%%%EMkbt
AN == —DFEBRIZBWTBEICEZ b TV Lo icllbins g Lty
(X512, ZOERIZEL LZE—Y —DONXFERR, 7327 4 —/“/&4’ 7 [Kennedy-
Thornedike] DY FEER, 74— DT 22— A [Joos] I LD FEER, Ex [7,61,83] #HWH
Z9). R R AEEL L9 LW oA [79,97,116], Florn—L Y DOT—7F
IWVHEGZEIE ST LD LW kA [1,42,64,95,108,119] b -7=Z LIEA L X 9,

LaL, =&l &) RIS, W, ZEMEBEE, Stofs#hm, £ L OLRROMEIC
ﬁ#é#%ﬁi%i%ﬁéov%&w//®$ﬁ%?i%%%%ﬁ%&ﬁﬁé’&ﬁT%
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
TLEEBEHLTEI Y, ZOFEBRTIE, 200N ECEE 2 G ANGER L= 2 & 28
WHIZ S, LaL, ROJICERL LS, MR 2 [ICB T 2RRIERE RSS2 2 &
ZARES 272, WO U72#uEIZh > T (AWICIEE 2250 FM)I2) EE#) L7
DTHhoTz, LIEN-T, FEIFxl, BWICHHE OFEHEIZOWTDH HFED [
1) BAEEDOARZFHEFIZLTNWDZ LD,

ﬁ%%ﬁ#é& <A TN L DEROFERIZIRO L ITERILTH LN TEDH L
Bbohsanrs Liven, T72bb, HHZMRIZEIT D AWIZHIEE D200 FHIZD
wf@lmﬂﬁﬁ@t@Iﬁ@Ei,%@ﬁ@@@_%fbﬁw,&ov4ﬁw//~%




88 GE3E MIxHEEERR 0 EBR L

— 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 FOLOIbDELT
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 OWFEIEEI LT, FEBMRIRME 2 F5> AR basic system] | 723
MELINLNLTHD,

(2) X0 EBEWZREEINFET D, BRI B IGHEIE, YA RPREORHEICKLT
TLDN? R, AR DU, b be = c(0)lEHV1FL0 2
JCREAREOYEEFH) (FFH) B (RGBT 2 8@ FIC L D) 13RO
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
zechi - Ot 2 AN5b L, BEEOWEITELT HD1EAS 02 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 MOBEES 7= HIZ L > THEA ST D EBRIZOWTHIMF 21772 D7), FF
PRARRIEFE RGO ¢ TEFIHREL TV A 0D X YT/ A D] M Dy ——B 5 ——I2
DWTIIIRDFAE THEL <HaEFd 5.

3.2. —ENEERDFXRFRAIAEIRI 69 S HEH

BRI PEER RG2S (1) HEEARZOANEL, (2) BREFHGUTHE A ST DA% B
D2ODNHETAKIL L TND Z ENTIAS F BN TWD, HHEREDFELDOIE L & % FEH
T 5 ERFEHLD1D & 7 I TWDH DL, =—7 VEOK HIZ RS 2 SZ5R OG5 E W 5
ThbH, BxIZLLFIZRBWT, HEZE2E0 (X0 IEMEIZIIH U LA OFXHEREE) O
BlX, A 7Y r—F—U —bOEFERIZEB VD TRIDE LR T IULR B R0 DT DN
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 E3E LB 0 EBR L

ITRHOVENRD D (& ZAPBEIZE, HLH/NGEOXL IR EnEEETWAHDE, — [
—%wﬁ,%%u?Jmfﬁ'Jﬁx>3Et%f2*%f “Ur—x" STMOZ LT
LXomn?)), HEROBERIZL Y, PATHIIIE - TR L Z400 m/sOE R 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
L FRICE LT 5200 THDHA, AREFEAROITHHER I 4027 —~
ELTWALLE, BUE—MRIZZT AN S I T DFERHAEERGR O BRI DU CTHEIEHIIZER U
HZElZL XD,

ATV -E— 1) —DEER

RO X 912, HITMMBERLBHBIIBNT, ZOEER{E LT, £l#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 WA
\CHRE22ARD T — ADOF TR T 5 Z LN TE 5, B SR g N & O g 21,
KT —LDDEERIZI T ORBE SN TS (K3.1), AV ATICHEE Y, (HEROSERA ]
(x5 HE) TiERh L T2 00K, FAVEKRDNEEV (L & Fl— ORIk 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 — (ﬁﬂﬁ)?ﬁﬁﬁﬁ:ﬁﬁﬁ6020®ﬁ%m%
T — LD B RIRHCKS T 5, £z, WRLFIZR0C S R0 B RIRHCRET 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
Ge, ~ATN ) == —OFER (X7 4=V =X AT DER, r~v—T =z

-,
[

[ ||
= =

31 A Y == ) —DERORTET L



90 fE3E LB O EBR L

[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
EN5d), =—T7NEBHEERTD (=T AR EETD) OFENS, =—T g
OHMEERLBESNDITT TH D, LE2AN, A 7Y v—F— 1 —DOEBROMX 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 LT 5, 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 6ND5CIER< T, T ORERGITTHRE, &),
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 S,

HAEENTHD LT 2L, HEOREZITENEEDOAEZEEED, LI ->T, D)
BHEwl L2 &, (o) IXEROBEIKE L, 22 CERIAICEBML TN D
DIFRDZ & ThH D, T7hbb, [FUERERONEOEEIAWICFE—THDLE NI Z L,
Tz, Bar BEERoDNEMRT LIZE LTYH, 20N, HRIZX > TEOEHEEZ D
HOTHE SN b DRDH, Fiv e b A w, THRES 7223, HIROERIZ K- TH
WENRw, » 0 (K7 T7—3F) B LebDR0NE, o< KR+ HZEnTE
RNENS ZEThDH, WTHOGEBHIE SN A Ec(0)EF—E 705,

T, ANy == —DFEHRE L OZOMHEPFERICTEEEZ RE 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
BHTAZENTERNoT, 2RDE L L—Y =M L DX 7 [Towson] DFEERE
F7o, MBBHETAZENTE oo, R, EHRONHRE (R—FHmo) H—o
INE = ANZETEE D EEWEEIER— L7220, HAIEZR S 2 0 3B SR e s 6T
b5, ZOXH, 1ODEEBEEE AW EBRIC X - OBEE O b A2 i 532
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



01 3 HxhEEGR O R Ht

_____________

X 3.2. F¥FatORAX

DIZOWTHETL L 9, —H#BOFgEE7-bix NEHAREBLS) 123D, =—TFT VI ARET
HVEIETHNDZ LTV EWV I EI BT LoD, FUFHICEIT DO ETIE
W DEZFET D72 OIZH W A /i< 0% & LT 5 [35], Z O Tl
OIERIMEID 72, OF D AFHANEEHE &% L <2 (K3.2), ZiUdsEk 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
WHROTFWEFREE THAEE E I 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 FEBRAE T 5 Z EsnEE L Sihvs [50],

TA a2 A OFECS ESRHRIIIL, 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) BN & D25 NSOV T O E & L TREL LD
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 OEOFLUFERITITY) LA OFHEFEL TELT,
L7235 T EFCRWT, ZOFEBRICOWTEZEZERONIENLFE L RF LIZOTH -
Too oz ld, SREOHBNTRDOILTWEEZERIZOWTIMFT LN &I LT (b
DEERRIL, 2 ODIRBED B OFRE A BERLEE 425 O THIT 2 DIZEFE 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 3 HxHEEGR O R MK

HTHHZLZWNIEDTEI I AVEWT 5720, RO[EIERHL T LEDR H D,
Thabb, v~ 7Y r—F— 1 —OFEREL IO OHELIERT, GHERomECrmIC
ToHMmFIEHoTb0D) HVEIEEEZBEICANZ LT, =—7 VAOEEITEr T
X7V E W FEREZFICHEE 2 H > TH5 2T [94,95], <~ VU /7 [Marinov] [90,91]
& 23— | —Z [Silvertooth] [115] IFFRAFHEGT 3 D MEEIHE A F R LT, #ERA
PolZVMEICZR > 7=D1F, HE2 8RB A —Tlfit LI-BAa0HThoT-, =—T /LH
e I ANIRWE TS, BUE, T XTOFHBNEZELIN TS (REICH
UIERICENTWD) FEE, BEMO-DIEEL LY, 22T, B2, RT3
T CHER L CWAFTE 2, IYTHORENICBIT 2 RIS HIT—EThs (Hh
DJFIAEAT L 72V, =—T MBI ONTRERETFE LW &2 s, bbb,
T VRNV DOFETVITEEMEIZE > TTUIGERTH D (BRBIZOWVTI~ILY DEXF
ITFEFEICIELYY), 2F 0, =—T ) UIEE I —WEOFHE5Ix LT (RFTIC) &k L
TWNWDDEMND, NERTE—T VAZETOIFEER 2O TH D5, EHITH 9 1OD A
KRBT BIZ L > TEFEBRE SN TWD, KFECET 2ERT —Z ORIKRIE, HA~ R
DIFHEDOIEL ZZFEH L TW5D, 37205, WNELE L7 A HAIE2KIE ORI D TH
%o BB —V RBFELRWEATE X, 0L ) REFciril LI-EHICL 58
DOEE 2 EZET 5 2 ENMEL 225 720120F, OENT T 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, L7z oT, A7y r—F— U —DFERITNIEERE %2 LRI DAl L 72
STELT, W7o iR GE 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 NWEARERILDIZAS 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
—RNNT—EDEETHVED), LL, BHEIXETRWEIL, #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 3 HHxHEER O FEERA MK

DORERE OLIROES), HE, ZEHEE) IFEETIERYY), SO AHEITEIICED [H
RE72 ] 12N THTRbN DD NS Z a2 E 5 —ERWHZE Y, 74V —DERIT
PRIEHFEER [experimentum crucis] TIX7Z2VY, 728D, ZOEBRIIBVEFIZBT 2 6HE %

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
{1729 Z EIFARFRETH o 712),

— 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
BKAE L TOVDITEWR (ZEE T E R EREARLZEREB L D2 ERHY, HDHN
FTICHREREAPNELDZE b H D), MR FT—FHR & EREI6 L ORI
DEFZERHZ I 5 @20 ~ 30 km TD S =2 — A VARSI L, FEBREICBT 5+ DARSS
Bzl -oTn5, E9FTHRL, J2a—FrOHE, 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 TCWA, Thbbh, 151, 5 & X10E, & OIEIEMEEZHEET D 72D — iM%t
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 &
IXTTERNWZ LI LTHEDSLDR), [ a—F X DR DVREERAERHEBRRR O
BRI EFICHEOND X OIS T=DIF19B0FERHID Z & Th oo, £ bHEER, 56
1S, S2—FVEFFEEMEEOEETERL TS Z &, F2, I a2—F DT RLF
— DN, ZOFBEBIINE LIERKT DI ENERLINTZ, I2H00b 56T, fHxt
BT B OBETFUIERIENOHIREN D Z L7 <, AT HOHEAREE S BT T
% (ZHUIBARERIC ) )b AMETH 5)

)y DR

PN D72 0ICiER LT <28, 202 fIEH &V 9 FFRIZIWTIE, WY v R
B (ZAUIARE E, RG-SO R IR EARKRITH D) TEX, ZUEERS
IZEBETZ LI TERNST1EA 9, STk [29] oZF0fsim%s FEZRETIHL, W<
MDA Nz 89, HBEELOFTIZH 25 FLEOREREN D DIEFNEIET 5 E TORE
Ei, FEATLREOBRIZADBEOEZOEEILt, = L/(c —v), B LHDBEOES

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

2



94 43 AEKHER O BRI

X

%] 3.3. 2D XM DOWRE

RRIZAMNT EZRRERD) 120ty =t, & 272 L, L=T(c?—-v?)/(@v) &5,
BUEDERIZOWTIID = Tv/n 35, ax®Bllfil+5L, artana=D/LTHY, F
TvKcTHDHND, a=42/(nc®) 72D, BSN DA 2R OEREOBE v «
350 km/sTh b, ZDOREHR, DL RMROBINCSONTITa K 2x10767 7 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)e%<:&ﬁ@%,:@:&ﬁ@ﬁ%&%é%m%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 £ TORMIER D I b
L CEBROWRT- 2882 L DO RNT EOBEIFT—E L), 202 ENEEOLER &
DxDOKE SOREZOTEED,

(3) JEMFE—REARBEE (KR, TAUSTHZEM) TEERT o5, v ovFl—rar
REMBEL D Z RO T WD, T 5 DESEL D L2010, EHyRTIER
) ZEEBOEW, LrbPE L IIHERO N THENSBIHZTT/R 5 RETH D,

(4) Bex DFICAND Z ENTE LDIFHEDOFHGFEOHATH LD, —i7eh6
213, FxIFROXBOR Sx 2 ERICFHIT 5 2 L TE Ry (M33), ROXMIZET
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) BEICIR_7= L 51T, B2 EIXFETT, Bl b Dldc(w[v]) &



95 3 HxHEER R O FEBRA MK

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, & FF N Z U LT D00, #i—k L L CHE vTiESh§ 2
1ODMIR T2 <, Bix B Ch A A EB 558k CTh D, LA -T, TR
IR — VTR TREAA 720\ e D JEE (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 OMERGRZFEH /2138 LT 50
H L7,

EENFHIRY, ZDk 5 b EERSICE L TRILT —Z OFEMSHT M TR bz
ZEIER, SHIERM L TENRTNER LRV DIE, TAKROLGAEIZONTDOY v
OIFHUIEIE T DG FONABERTZ T T, IBELHL THIL TS ENnH ZETHD
(ZERIN DEEHLRIZ IV T, A2 2 R DRSS, FHEZR 2RI S 472
DOEREOHIER T HMEDOIRENEL D), D& &, MHRE TOEMENRKE T
REWZE, IREIOFR ISR IIIE R L, E7IREIOEIE Y (HDIRAET) KT D,
—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—BIIBLOEHE ST, SIXEEAOERFET 2R H 5 &
EZDIEERERSIETHD, L, Vo VolinadEE L7V REREL-V 752
CNIAREO BT, WERGLEED, VoY OE b THREENT A7 TIZET5
LD EFELVMHFRIZY A bhttp://wwwiritz-btrnarod.ru/ TH5 Z E N TE 5,

v vy DEER

Y= v 7 OFEBRITCEE A M # constant DIEAZEREHLTH S (L OBICET %
AL E SRR ORIERGHL T H5) . T OFEBROER A2 BOHZ 9, 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, JEREEQO RO EEESEEOIFEMHAIMEE S, 2 TIRRENER & 725> T
RN EIEALNTH D, BEFTHN -7t E B2 35D W20 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/

96 553 E HIHEBERR O EBR L

%] 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 BIED NS R LI 2 EH, 75 &, Lo NIFEER &
PR & KRIT D 2 EMTERL 2D, Z 2 CEMBROSEDOKEMESE5 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%
FHNCGZADNTALEDEL YD G/WNELTHZENTES, LEB-T, HHROFREIZ
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§<®%ﬁﬁﬂ%t 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 2R Hk

WO RBIIZN LITR RS THEIT 2L Z A Ot @M, &% [139] WV,
HxrwBWHES), 77205, S G — BB 2BENTT VOME S 7 LIS, HERT
IRRBRBROFJE LTMENFERLE L TH-> I LRESND L 972D TH S,
Bl 21X, BRE~Y U LAOF G LIMEE (BB 2722 LICREN 9223, [RiEE) R
(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 ITHDONTDEA S0 ?), Bz, =—7 VEE
DAL TCTHOHEEIT AR THD Z L2y, 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
FIV) ORCFHIREEL S1E, SOOI E ST ATOBUR B 720, HIRZ RR T 2 BE/M
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 EZAL, &5IC&RED
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 ERINIREEICBNT) ZBESERWNWZ 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] SN AT PHEREORIL HEEIRZIRE L) - BT H%] OHFDFA b OO
JEI 35| http://naturalscience.world.coocan.jp/ 2 #g# LTV D,


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

98 fE3E LB O EBR L

BT 5, =T VBB E TG EE - & ) ICHERT A LD TE LMD —2R
t%m_TL%ﬁﬁ/(@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] DEERIFEZEZEFNIISITHH 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
NOEMNLTHD, =—T /W51 X TV EEROELEITIE, 7 VRV OMARECE ARG
TWRETDHZ LN (SR —/L RBFEELRITIUD) FICHHETH Y, FOREIEE
@ﬁ~ﬁ~ﬁﬁ%ﬁ$ﬁﬂﬂ%@£%f%%ﬁ7%nfw5(Ké@k AhEZIL, K
FiXHE VRS2V ERLITULIEH Y, FEITIT1IDLU ED DU oFEAbEH] OFEk
DEASNTVD), T—F 2 K [Rowland] DERIT, ——TFT LVEEGOBLENS R, —
~%wﬁ@%ﬁ;of%éma%f%n5:k%%%tﬁ%b,itﬁ)v%wmﬁﬁﬁ
HOBLENS BT, EE 2B OB E OEMMEEFEA Lz, Ly by, A~y
7 7 L b [Eichenwald] 38 X ONY /LY DREERRTIX, FBEMENICEIT 5 7 LV OREER
BonFEFE SN,

TRTA-)—2F40 DER

TRT A== B AT TGt~ A vy o TsE & 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 LTINS, TRxT 4=V = XA T OFEBRIT~A v r—F— U —OERE WM
ROHRIZBWNTHER LR, 2wz, BRI~ A 7Y o OFERIZE L TR T
O3 Ay MIWHFOFEBRICHBT H 2 Lk d, EROBE (TWFHROEE DGR
FIETHEORM) &) BHNDEZ 572018, BREICEDNTWDHEE R, FH
HOFHIEETH Hv < 15 km/s (ZDEH RIEMTIEH 53— FRESHR) OF N1 LV Y]
Th b, HED D XSRS OIRENMEE OT = constant (T#0) ([ZBWTHEHITLF
T 5720, REICETZRERLEEMIS DRAZERT-L 2 A TITEENM 2272 <
725, b ERRITEEA RJEE oD S A BT DR D I E c(0) DB M T2
NPT Z e ThDHM, TOHBIZIZ DL D RERTIHITRWVELRWZ L Tholz, &
HIZ, BZEZEMDGEIZOWTUIEMSRIZET 5 & b 5 iTHEYZ RN G4 TH 0 il T
Wb, ThDHLH U LA OFMXHEREEN 1 2 k> T\ 5 [48], =—T VET VOLAEIC
B4 RE—V RICBET 2 A2 MY, ZOFERICHLTCHLEAT 52 &R T
XD, ZDEIT, THETHIELZTRTOFERT, HEROESBH ORI LTI S
DR B> THZRuy,



99 3 HxHEE RO FEBRA MK

TATR-ZAT ALY TIIDEREKERDIGEDHE N Y TZ7—HR

WIZ, TA T A=AT 4 V7 x )b [lvesStilwell] DFEERIZOWTOiERIZED 9, 7 A 7 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
IZRAEDTDIEAS D), HDHNIE VRGN R L= 5, Bk L CLE
7] KOSV ELT, FEEHEERZH LW AR & (ETERE E THRIES LT
WEER E S 2 b)) A LE D LT 00, FRkExHEER ORI TH D, L TE 2T,
Ry 77 —ROEAHEGROGA L 1TR2 Y, LEOREIZRT 2 BRI EOREIX
EBROFEFIRTHD (Thdz, ZINLERICET 2 S 5R5GHERmAH T o E
ST DI LD THD), EBE, TA TA-AT 40 =) VOFEERIL, ZOEEMREIC
BWTE2 L (BROBEORHIEZEHRLI-LLTY), #Fy 7T —18 Tk, 0°
£ 18001V 2 DDA M DEGED Ky 77—, T b bt Ny 77 —2hRITERI LT
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, HXFRORDLOFELWHREREE (21F60+10%) 2Lz, LR
STEDORIL, R 77— L0iE, T LANEE—LNITEIT D60 DRk
PEIZ L > TRESIVTW D RN H 5, ENLISMT R385k T —4 [22,120] 23
FETDHZEEHNANLTEBI ), RICKRLIE, ZOFERIZOWTETOHHEEZ X 5,
FIRFRE = DI DOERE, LT Y 77 RN —E ORI (B — A0 3EE O
TESR A BT A ) (ICEEOLEAN 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 DERIT2ODHE K 77 —ROMICEIT 5
HOO [GEEEE] 720 TH D,

FIRIFRE T2 DU, FRERFERHEERRICRIT D Ry 77— RICBA LT, BEE Y 0%
fToTW5, T72bb, 513 (T70bh, BRI ! ) 122V THRETL TV 5 DI,
Z ORER AT OHGA O HI N~ 77 =R L LT 5, HTPEEE OGS,
WNRDRE R Y 7T =R BIFE LW Z IO TH D (7200, MimE=blis
ZTCTHEBRETDHRETIEAR), LvL, & LD SERIEH & P T O\ & B L
TWRWE Leh, #13%£5, MEFELEF LI L TORWDTEA S (B2, Vi
RO PEEZFEDHERFAED L~V DEGER A > TWIUE, IROFEED IERE/2 il 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 (BLOWHAE K> 77— F) O L ZOF IR 2 KKEFAORE LI BEfR T
DN DDA BERIEI OV T, #HRE[132] & Y1 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 %53 % FEXHERR O FZBRIY LR

X 3.5. WFENER L TS EXD Ry 7P I —35%

£ 0 B2 CAORME—IRE L O 71325 EE N ER T 5 & X 0RO t—
PYSRTHZ LI L XD,

FPRANS, B CEBIT S ABIRIC X o Tl & p Bk (Fiudsl 2 3G,
&b WK EOHTHV1ED) IZOWTHRETL L 9, FRIEL TV DEEENNR (X
35) IHDETDH, WENFIZHOTHIELTWD 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, £OREMICEITNXEOHH
BHDWVTHEOETB 2B 5 Z 21T, TN EERICFRILERE RS LN TE D), 5
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, ZO2RFERECITONTHES ERXEH 5,
=t (,/1 — B?sin%6 — B cos 9)

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



101 %532 AHPIEREGR O FEBRAY FLRE

[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 CEY, B0 EMGRAICITSRIZHS ELEL D (X3.6), HilFlE
[FRE, T DZAITH L TRILTEF(ct)? = (wt')? + (ct)? — 2(ct)(vt)) cos(m — 0) Z W,
2T Z I HOWTHELS E IR E15D,
,/1 B?sin?6 + B cos 6

1-—p?

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 = 12N LR, ZOMEMExRIERE BRI LTS &
WIHHEETHD, WL ZEEENFRRNOER L T D & X0, %@&@%ﬁ@%/7
— NPT DIEE R,

tl

v (\/ 1 — B2sin%6; — B;cos 91)
B V1= B2sin20, — B, cos 0,




102 553 % FESHERLRR 0 FEBRID SR

ST, FROPHRERE D] OFEICRS 9, MR a 7= b O T, BFROEE) & (55
& OIEE) 2[RI E ATV D 1O DRI AR E BB ICEN DI~y VR T T
UL ThD, TOk, EIHIXD, HxET-HIX2>0EEhZ [FRHIEET 5 2 & 2
DATABRF—FZDHEDEFFE L TNDLIEEZEMELIZL LV, LL, #5132 2oDAK
DI BLWTNEETRENTONT, BEISELRN -7 (RIZLA, ATA v abA
ANAX2ODRADBHHDTE ), ZORER, TRIZIBWTIE, BAHEE T LITHERS
NAPHTL %, ZNET TR, Ry 7T —2hRICBET 2100 5ERIARD, WS
TRFIC Ry 77— RICBAT %2200 H AR E &9 THULRIFFZ B 2 5 2 L A ATEEZR
Dy, BRIZE LT (RICZLA, BOUE, 200ARITFEBRIITHIRHEATH LN, Fh
DITMEZR 2BIARE R 2 5 2 5 D72,

HE, FAIIEKEEOGE DN Y 77 =R G0 Th 50, ZOMEITEDS
BICh, 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
TUTZR B0, OGEITE, AT OSSO M) Y 77 — Rl 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 EER3ODFEER (A 7V L DERR, T xT 4=
—UHA T DERBILOT A T A-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 LTME 2R > Q0 D, BIIE S HER E Tl L )@ L~ LTy (—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,



103 553 % FESHERLRR O FEBRID LR

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),

SHITHI1OO—IT AL M2 LK 9, FMEEERE LWBEERR DG E N D
M &, RS R L, AL L 9 LA TV D 20T 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 DREE I T D LERNH D, WD BEHRD,
R BRI B W TR R EN TV D £ XD THEB) 1I2h- T, FELERVIIE
L HDThD (FeEkFERHEERR OMmE & fim O AE DY 2RIFHE AT N LIS2R 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 FEEMIZITZSH 5, FlZIE, FHE1o L L) LT b L=m—
TIVNEIET B 51E), TLTE20 TH L) L LT, [H LA pORENED=—T L
T D IRFE L CWA R BIE], LcL, £972812 L, 2008 DR HEE
IXFE S 7= <ATDOBR S 72K 725, BIZITHELOR L FH2DFRN T —F )5t LT Rl— D
v CHEWNIW O ANZIER) L725A, £ OM 52 OBFRIZ2- 2D AMNICBWT—ERIZE T 2
ZET D, EZAN, FEIORVELIOZREF—HENZ, 7272 L=—T7 MZxt L C3vdll
FECIHES) L2 BAI2E, MxhEERRTEF L2vTHAIT LN ST, $HB30ZRMNITHIT
HIAFE L FE1ORNIZBIT 2RISR R -T2 b D L 22D, T OHAITIE, FxHEREEE A
(Z L CT& 0 DI RS EESRR) DEGEL TWD, DX 57z EIFFEICB VTR
RBTHVHELE LT, FEBROWFE TOLMRIESALRITIUTR G2\ (2 OMRGEZE Ik
JECITR T I E B V2R,

FBFERICEAT 2 21003 X b, HHEORIEICET 2 EROZN T
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 FFRRRZEHIIH A B D 2N L C2RIB AR SNMETH L1 6 TH S ([25] ),

FHIZBT D00 8IT2 0 Encmt S cunsd [5], STk [48] TIXEZEHRICE
J 2D c(0) B FREIINTND (ZORFUZ DWW TIIAFRB & ClZB W THRFTT ),



104 553 % FESHERLRR 0 FEBRID LA

X S—Z kO 520 A IR IS BN [13] 228752 LR T& 5, 2
DL HEIERIZBIT D OS5 EBIR L T D AREED B 5,

AR A RN I IR O HEEEEY 25 L CORBUREFF- 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 B 27220, b 9 12061, KUWEERBSKIEIZH > T
ZOEFH AN U CHREISEHEy, TEE L TRV, ORI CTHRIRFEIRI K Eh 2 i
LCWbET5, 5L, ToWENE, BEO—HICBWCTIIEICK L THE L Tun bk
DOHF Zd Ev, TEATHE, REOMO—E B W TIEEICK L TErIE L T\ DKo F %
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, OO THYRILETHD, 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
il (BDOWITERNE) »oEXMTZ LixxbdTHETH D, 77— (FrfExH R
ZEMTTWD EHRENTWET—4) OFDOL ) RENIZEZA2FELTH AT HNR
W (fiTLA, ZOLAICITD L EEmARHTALERS L1 HTH D), B3I, RO
FHREICEEZ LY LER D D,

1) I 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 SN FRFIRE), &2 \WI0ER L - difiRE 2 2O 4 51k T
WRAFEZE L & 9 £ 95T, B, 972b 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
ZDFEBRTIT 72 o Tty [95] ZBWHZ D),

Woi7e A AN 7 —h R EFIH U CTREOMSEETT72 5 Z E R TRFAT I /> T\ b,
LinL, /S0y R=L 7 OFEBRIZEBNT, LEEEE ORI 2 IR O R 2 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 %  FEXHERG O BRI LR

MZ2ES LRTIRGRLRDDIEAI Iy (LA, EEMRIETIEA AT T —3h R H
EBWMEIET ADOEND), —FDOES L1L, HITFOHLrikz -], TRRTHE— L7
ST EWoTnlzb T 7O TIERWn? Ry K= 7 OIRFEEBRICBT DRI
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 TIE, WolZWEIITIUXA AN T =Rz KL L TCORBHZEH T 5 Z &8
AREZRDTEA D2 b2 b, RETEZ Ny 77 —2h R LA IT 720, & DU TR
HEATOFE & LT, BRI 7B RE O] B 0 DJE AR AT D T 5 DITAR 2 & Th D,
FEEERE & LT, Ao, Tl SN2 BOIR DR b R2NFELIZELL Y, Z0

AEINIC T DA TOFERE & U TR o, Z381F 5, R HITEERREBIGER Lo 5
X, RTEBRINT D, WITETERINT AT HAEL, T O—HICIEZERIN I
HHDE 255, TORER, BPICES SICBOBEEENEND (O 2 B EN
BnsZ:xx2H5), LML, ZTOHEREILESONT, 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
ﬁﬁk%ﬂmbfwé)

JHERICET A%k D a X X, MHxiwmE b ioftibiﬁﬁbhé%ﬁ@&é
A RERIZ L2 BB LD =Dk~ 72 Tk ©12) ICETH 8D TH D, Bzl
xR E 72 BIX O RHIE c 2 E ATV DR (Flx1dv/c, %ﬁ)%rmﬁnm&ﬁjkﬁu
B Tz——Z O X 5 RIETH ARG AIC L LIELIFENRTEY, Lo Tl Ly,
AR S L ARRRRAIE AT BT D HEL L2 EIC B U TR B2 RO el 21772 5 WEEN B
BT 6T, ZOMOHBIRARIITIEED L —F—BOBAICHLE L, 2ok
T2, FERICHOW O TW e DIFME T 22 AR TH - 7218 b 00 63, Kkt
SRR OHT= 72 (12) BT B R O 72 W H BRI NIZDTh 7= ([118] &),

— AR AR T PEIEER D S R ER

AT AR EE R 2 TR L 92 b O TIHRWV, g a2/ b o L 357012 (1
KA T2 DITAREBGEG ORI OV TEH L TN D D7ENG), — AR EE RO
FERIZONTHE N OO = A 2 R EEICIRE R L L 9, b TH YR Z L1
FEXIERE T2 BlX, DAY, FREREXHEERROMNIZ IS T Dtk & &Wﬁﬁﬁﬁ@
FENIZ Té#%@+%ﬁwtﬁ¢&i Hhchsd BIzIEr= %/7@%%@9A)&
FIRLTNDD, ZNLANOEEIZIE, SIS TWDEY & FREMEROFEMMEIC S )
ﬂb%f,%%ﬁﬁﬁ@miT%Déw&ikméw&%(ﬁ (TKEOIT H B E O
B) Lz Ty,

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



106 553 % FHSHERLRR 0 FEBRID LA

fEax T Lz, 12 0b b, ~A 7V ——%—T7 ¢ 7 OEBRIIREH 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 LI d, 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%
WEOHEPROETFETEA TV, LN CAOZAHE FBRICH &3 =M
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 EIIRWDO TR0 A 9
, fTL A, MESERZBIRR] (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, £5WWHDIFT, 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 QDY » /vy T (RonHatch) 23ENWTWD Z &
ST, http://www.naturalphilosophy.org/site/cnps-memes/ ™™ % Z& 2 72 & 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
ZBT5 TEROA—E] ZMEIEL ) Lol AnInT0D, LL, ZO8m
IZBITDEREROT L X—F— (FIEEER) 7 NAEMo7 [FH 13F o7 AR
HHTHY, TP, U F=LTHDOFERE~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#J¥ : Ron Hatch) (2R84 5 e FICEEEET 5 2 LT TE AR

, ://wikinaturalphilosophy.org/index.php?title=Ronald R Hatch Z#F|fH4 2 Z & ZF5EH LIV, 22
MOENY FOFRIDOBLFEINTENE X T oa— RT5Z LR TE D, FHENZ &I, 2019 4F 1 HHTE,

Wikipedia Tl FIZBEF 2 50HIE 7 O 7 BRIC LaE#k S CuvZeyy (Wikipedia, Ponanba Pait Xata TR

E



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

107 %533  FEXHERRR O BRI LR

:k%mwm%o)kbwaw:ﬁ%kio FSCAE SR PR B @#«T@Aﬁiﬁ%%f@
LB THD, KL, fHxiwmEH T, MERROFELEZEMHES ZLicdo
'Oo@%%%m%%%kbffJﬁjbiokﬁﬁTV6®T%5 A, AGAERE D TR
@W BWTC, 4FERITT 2 U NVAEARDDZTID 2 L2 DT R KIE T D
IZHh X ) EWAEDORWET TEEH L TWD EVWIFEHEE, HBFLIOEAIN? bhAH
h, /—Tohnd ! LA, FMEAMEERLES CtrB LT 0RE) [ EE CRiE
THEHRRLTWDDOENS GEREOEREIIFHEEERO &AL E TN TV,
TPz, FralL, XU R=LT7hoFEERZ G 758, #IHRERICE T = 1_—
A —DREEZ B E & LR L TUIR LR, WIZ, Fexld, TFHs) b2 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,
2D FEAITFERNC R —DNLEICHHET 5 Z &7V, WiE OEWE, — 2T PRl
NV, MAFIITRNEWVNIVEDHRTH D, LorL, FEERERPEEGRICBW T, a2 %
—WED D BT o7z b Lf?b M HEDD T ENTERY (Ry 77— ’J:é)
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 LI TFOTFRLF—
AR K OBIEOFE RS @S2 BB TRy Ev ) i HRECitik 95 Z &
NERIZARETH D, ik [21] I8 SN TS e 2RI 55 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, TR X OEET OJF 1 HiEEREEICH D (T- 008
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&<,_@@& 2R3 5 BARR 70 FERERERREY A 1 = X A DZHFT
%o IR (B AT FABROLETE) ORRIZEEALD DITHERETZNS, WA~ b
f\Oﬁ%’rﬁ IOWTEBR L CALLGEIZIRE D D725 90 ? it AT MU T2
NTERR 2 &2 b%ﬂé@t%obw-%LT,E%’F@FJLtﬁmfmt%@%Wé
NDHDTTIIRNE WS Z EEZBBIZANTZGS, ETO—E%, EOXT%2fF> T\
(5 W L7=350T) Eﬁli%déxﬁ“a_mﬁ“é@téw%? Fo, L HEENFEL 2N



108 %53 % FEXHERR O FEBRIY LR

(X 3.5. — AR MR R DK ARERS

L2 BIzE N T 7Ty 7 R—IL] ICHEBIAALTEE LE 9, DR/ ¥X—
EEALSERWEERALLE LD, K TPRZEOROE ETEV BI85 [F9F3
HL, EBICHEL VKT DHZ LT D, MAEELWRZD—ThHA I ! PRI
BWTE, LT E2 o7 MY v ZIFR L A7e 3 2 A TE ey (Bl x X, Sk [21]
DO3IFHO T 28T 2 WEEMEORIMIIMGELL EO O TIEZe), RNy F=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
FZEH SH L9, EEICRBW IR ORI F-OAERDBSHONE L2835, ENHGENE R
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——yEFUENKEHEN S —Z2FA L, BB\ CEIUTRIET 5 5s
%ﬂ%#é&é%Kwo%éﬁﬁkﬁé%ﬁﬂﬁﬁ%%ﬂ%b@w%é%ﬂﬁkﬁéu

[BUAFAET D) ERIDODHR A (Fex OME—OFHNIZEIT D EROPHRH ) T
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, RSB T 5 I « BT MV 7d
ARANZEYFE LT i bantn o fEsmnEEs Han s,



109 553 % FESHERLRR 0 FEBRID 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 U GHEDOERIL, 72726120 <200
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
TWBIZTERNDDONIONT, Fhx LRI 7S 2 RN O Z L IXTE R, 52
12, 2B HOIFEIC X » THE S HE &1L, Trox ORITEEBONEBIZIIT B 5008
EHERROWETH D, LIERn-T, Fax o x84 Of) OREEREOINTIZI T 5 iEH)
BREENZE OGS GUOBEN 1) IZBIT 2 EEBHE L —H L WD I &%, SOIZREAT
DWENDD, ADE A, FAUBET DMERZRFEIIA AR L2V X 2 IcBbinn s,

HHBLERIC BV, EEORESIIAREICERZE SN TS BORERO Z &2 B0
LTCTATHWY), &ZAR, SR ER07——] 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 THRE SNIZEE L U K& L RWGEAIZR > TOREEN), b E T, [BRCiT72edb
NTWAH3DDay T afolonn S EHEE] Th o, FEROFOITRBSND TTne £
e, BHmno e W

R B BB OWTIREICH R 2 B0 TH DA, SEIINETOLE (Wik:
(R 713 KON B 720t B 7 L O5E) IZBIT 2B G AIZ, —&
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
Lz T %, 2086, RO2ODRMMPELED,

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
BREOTEEERXETF2Z2LEE->TC0N5,



110 553 % FESHAERRRR 0 FEBRID SR

TOWREN TN DREOMEE) 25T 5 2 L2208 VW) L, F 7= < BIDR
BTHD, TORE SIINOMEE LB ? b2 WHHBEZROR1-?), Z(FHEE
O, B w, 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, BEIEROSEEITIE, 5 LORS M oERITEE, v
VIRBIORT Y UHABUTERIND ; RIEOSEIZIE, #ERIICE LN < D0
DIFRBOHFENR VI L SN D, BZERIZBIT 2 ROERKEEICET 5 H 0 1556012
DAREOFHB & CTHRRLNTND, ZIUDDAFRIZEW T, SEOBFRRRIC FE R
BEHZTOhDDIHMAEET-BEFXIThH T &, FEEEICEE L TiL, BRI
SRIEEBNOHFHFANIZIBNTOA Ry 77 —DiEHlw = wo(1 — v/)IHE> THRESND Z
EMEE SN TS, LEOERER XL ONEE) T, TEOLOSE, 7tbWNC=—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, HEEIIAETHDZ LixTERw, Bz, ENOKET DL X, ST 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 X OITBREI N WD, T72bh, WAIHEO ECIENT D Z &R TERWN
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], I72bb,

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



111 533 FEXHERRR O BRI LR

bbb, Fxlk, Fx OMFUTIET D FEIERF O IGE AN T D HREERHI IR S 7 2>
DORIFZBHIL TWD D0, Zivk b, EIRHEDITHZ ERATREDL 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. FEIRDHEH

WBERRIM LD L ETERBETHY, Lod Ky OZEFREOT xR Ot
ﬁ%ﬁyﬁﬁhl%ﬁiuﬁ%ﬁﬁfdfwékuVﬂﬁm 2k, FEIFEIIBO UL (R
MBI C B DB K DA EIT O S T2 AUBIZ W) — 3D EBR O FaIfER % 7y
#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
Mol Z EDVRENTZ, RIS, RG22 EE L TV D & STV D635y
Hran, ﬁ%ﬁ’ﬁﬁééﬁwz%/hﬁﬁz%nto

AREEZIX, FARMERERO EBRE T, ——T VG, T — & st Less « (B4 5 —
) A v N EXWAT, AT, ~A T =) —DER, TRT A== FA
DIER, T A TRA=AT (V7 =)LV DFERE %2 1T 5 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 ——%—7 4 > T DFERE

OA?/F L7 H DFEER Lo To— ARG O EER SRR S 4, — AR

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



112 54w BRI R OB %

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 ICHEMETREETH 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
ZAFCFHTHEOTAZFEL TWD ENWD Z &, F LTSRN Z DR —o
DL L TEESN, TOBICIEE ) Lz DR FHEEOINESR~DE LN 72 S Tnd
EWVWHZETHD, LL, MEGOHE TS 2, RIUIE—2RWIFERE S 9 ICi3
WEWIDONRFE-ETHD (bol b, HimZFimbid, BN EL HHE S [itns 7
EEROBIHOBERECHDNCO OS] 72T BRI L Tl b B2 BIfR &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
FRFH SN TWD, REOLZRBINE, FFEEMERO P CEEMER LR > TW\5
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, TANEICRHELIEWLOEERD S HIZRD | &V HAREFEHSY]
I, FEERFERHEBGRIC Ro 72 W BT E D, TAZORIZAL 26 o TEE TV D ) BHmE
7HIXZ OMOREE 2\, RN EZEINESETW 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 SN LB, —&Ri7e K
TR OLHEEAIH L X 5 LR AL TWE, L, TO X 5 R FRROEAICIE,
~ 7 AT z)VERBRRANRS LWL GO R E 213 THY, TXTOHiFe—L U H
ATDONTHHXTTHY, FFFNFRR IO —a  OIERIOE 2R3 9 ¢
%, BIGOGEINL, —HBFARMEERROZ O X 9 e URHERIZOWT E T2



113 Fae= IR 1%

EFEEMZT-ET) Bard 2 Z N THD, 2120, —RMREAICE, Rxth
EVFXER D, B, BINIRT2IZHAI L, FHOEL I EET 5 250D SGEFHI 3T
FT 5, LN, B igmo 7T 7 u—F 280, Y FAIIFEOH 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 £, AREIE D, HlxE, M'EEE =X
N =D OMBIBRNR - (SRR L EEZR LTS EWVWHBDZ Y 7= Fik
[40] 120%, ML EERICBOTH F o7 BRI, 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
i, FINCARBERLA, =RV — DRI 2 OWTHUCK L TH, Wi 5B
FRHFFo TRV, 20X 9T, HEE X —OROMBEBRITIRE 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) IEFTELZNLTH D, T77bh, £
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 2 21X, @%, BIICE o= RTRETH D, b LW EERAOARIR 2 7] H
L7=aIcly, ZhUC Lo CEEE(LEZRET 5 Ld £ 012 S MR R I
DoTLEY, ZOWBEEDOTOICRKE IUMEEZ DR TUT b kb1EA9, L
7eno T, Ei&z*w¥~@%@ﬁ%%%ﬁ,%%ﬁm%mfﬁ$&®ﬁ$f%éﬁﬁ
ERADHE DBRE LRI L TR, RITE ED BN BIMTOFHET — 2055, B
%@ﬁ%ﬁ%@®&<b¢%%néﬂgfﬁéo

ROEERPHNI AL 2L LD, RN L RS &, mﬂé@%(ﬁ;@%@
FESHAERE S D xHE) 13, 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 DWW TRFT L L 5, /NERDSFERRIERYICHIBRIZE 92 & L X 9,
FAXFHREE 12/ NER & HIEROTE I TR L TWD ] DG, /IERIZE > THHIERICE 5T
F—TChd, BUAT LIBET IR —2REL LD, BarBHERE W) BEOE R T
1372 <, NEROBEEDOF Z#ARITMRAT DDE, WolzWipdEedn? ZiUudiz/ZHig,
Z 9 LU, REURIEERERERNERZDETELNTLE I NDLEA I MN?
ZOFNZENTIE, HBIZHE U TWDOLE, FFTHINHERI S E DR TH D Z & 2o
% (FOYE, 2o0EZITFA— @F%%ﬁ%&%f@x,&ﬁ@@ﬁ_i@fbﬁwh
ZHUTKHL, MERHEEAZFIH L725A8120E, EREZ LVGD 2 ENTE R, 7272
L,%@éz%%é_&#f%é@ X, NEROEEZ W L XIRON5,



114 4= iR o8 1%

4.2, FFRHEXEEGROBAFHRE

EC, AR EERR OB ) FAE S O X M RIS ERE A D X 9, FEx R
MEh I IT B VNCIEEN T 2 2 0D R DA T 2 W B IC B3 2 H# 0 BRIV bk
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) F20WIRTld7e <, BENRZINHLHFEL, R
QBT D Z & DO TE DHE EOTATHE NG, F20MKOH 5FD 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, HHWPWAHBEOBGNEN LY 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 L TR SN T WD, FEXFEEIT NS 72N E ZIZTHA T LE ST
AID? KL, F ST ZOFEED, FERERHEE 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 oRMEEZ IR BiF X o, VEE) OEanbhihns, [HE
BT OWIRDE & LD Filo RS A R RIS AL LTZTE TEAT D



115 548 FERARHER R OB /%

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

TeOIZIL, £ D X5 @BV E &) D8R D HINE U7 RE TR & 2 RN SR ES
HENG D, (DL, FEExHEERIC I 5 TEHGICRIT 2MROE &) O%h
121, ZOHGRMBEROAMEIIK T HFT, EHEESEHEREOBEVERET HLERH
%.) Lok, IRETHLENS HDITRAEFHZ /2D TH- T, HHFHiE, FlIXER
HRONHEL L TED HILD T R/LF—CFEF R BT 5 A A 8 U7 T & Tlidleuy,
Shpnd, ZoHRIT THSOTHSDEEONATHSESIE LD LI LT5] 2L
2%, FEEARSHEBRRR OB A7 D X 9 ZIE Tt E I TAFE LRV,

VEE) EW IO WEESIE, "m" WD SCFNRADZ LD TEDLNNR LA ) &
& 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 LFET D), "m"E
I XTI, a, HEANEENTNDRITEEX RARITAD Z ENTE D LIEE 2, EHREE
IZHHEEITIL L TERSINRZY, TRHEFBIADOLDROTHS ! iz, K0 ER
LWL B —OEE R OME (2D OBERITE R, IR, ROIREE, x0T
LTCW5) #il U THEEDEE S 2 ERT 5 2 &1L, MBI T B ATHD (3%
FHNIZEMTHVEDL L LTH), B, B EE2v=pc?/ELERTHZ L
&, IARSREOBICET 2] BEhRH D, WEFREE0H O LFERIL, DT XTD
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

FERRHIATHERERR I 5\V CUE, RO D RS D341 18, TROE R
Vo PR TS 2 HI L 4 5, BIZIEICH [33] TIE TERLORT Ry
U AL BRI ST D, BY Y FOBIRACEPO BN B B 722> DRIALFIRS
CRSTE N, MIEEICRAS L OBIC L > CHORSRAEMS NS (M41), HIPERETI
VR DA BE LT, (EEOSBROLRALEHICEOTLL B D 2 LIRS,
WRDIEL 725, T, ERELESHBVEE EBROTLE LT, H5HL



116 54 5= Kt m o8 1%

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@ ZORBERIEFIFELTODENE EW I BRBICTE 220 ), F IR
MHGRIZITTEA G ENTE LT, LD o TR ICRBAT L2272 5 7203
#T%éﬂ,iﬁ[%]fi FIEREZNICB W TR D5 )DL & B O s —E
THEESINTWD (L2L, 22T THRFSNTWHOIXTErEfEOF.L) THD),

EZAM, L O1ElH O/ (EBRERNICEIT 2 IERFFEZS) OREE% D D ITR AT

FROMEEEZ MR L, (RRRfEH R 2R/ D 720 0) BARN 728 A 1 = X A——EFWN
DEWFEBIOVEFRICL =¥ — (HE) BE—2BWHIRITIER 670 <7e 5, K
2, HEOWENOBETD2EOEHITEWVIZITBHE LAY, L, TOHAIE, 220
WG OFIE R 2 ANIZE T 25 OFI R/ 28 2 /A HE L U CRRIE LR T U e 572 <
RBHDTIERDN? ETo, BEOMELE FBROKMFHRELEZ 20, E9705D7E59
N2 EHIZ, BIMMHEET, BENREDD TRERBROLNFET D E LT, RFTMES
HE DRRE PFIALDOEBOWRIEE ATREL T DIEEE -T2 LEh, 950 EA)
M2 TIHORGEIL, FEA = AL E IXLAT DD ?

ERoORE kwTWﬁAkiUB B HEE R, 357l ﬂbf?ﬁ&%?
%K%Hé@@%@Lu%kowfgﬁ(m@%a)%&ET%EA %, BEPLOH
LHE—DOMFEPEOND, £z, BEBICKHT2ES (EHLLOET), i Lizfah
DEEITERI NI NSO DES], A TTEIZRANLOEGA IR I DT, Fx) IZb L
6wf HEZRET H5AICE, 208EE (TBER)) (2B L THIOEE ORI A T

o BELTE ZUE, Frffs PG kw(i :hgﬁ&f@ﬁﬁﬁiﬁiﬁot%@
&&5 Z LT, HHHFROLGAEIT I IUTIEEM e (R MRS & - CIRAEFERY

72) R THD &) AR R EL %éﬁAiwﬁ%FE%JLT<h5EW%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
HEZEDIENELY, DT WCRERIENTHLELL D, T2 &, EBRERANITHBW T,
220D IO > HO—J (L0 K& HEXERIE R 2RO X 9 ko7 h) ik
RIXTZ &2 D, TiE, BOBAUIZWDBHEEITEE THDED, FLE HIEATL
FoT2DIN? %éb\iﬁ@ FEERFERHEEERR 20D 72018, AR S 25T DI I DOFRAR
AR BRI S B W TR BB Tld Ry BIRRIIEET D) LW AEETED
éﬁ%#%é@t%O#Oszﬁ@ﬁﬁﬁﬁﬁﬂ N7 PR AT, ER A I
Az Eicky, vy FRAIC B (IFERERROBER)) 725, R EEICE H
AT DT Ebﬁwﬁakﬁéio LB EIRBDEAIMN? T5EHU,
%%§+W BWTIE, 220D 5> HO—J (L0 K7 HExEaEE) 2F>89

(2725 7207) PRRERERIET, £ L THY, SRR 2o 72oic, MEORMIE

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




117 54w BRI R OB %

WZBWTCIZE Z CIEBRICT X TGN 2 o722 L Lo TV A, DF BLRWGATICOE
TeRREA, BRRA, T U COREAD, FERERHEERR IO E 0 ICH ZT I LAV ?
L, RtV E B OS2 B ToNR VDO LR TH D, RICLA, Tk
B ICET 2EMMEE = mc2 LW T A 2 B A L OfERIE, ZOM&ICH EONT
WD DTN,

BRSBTS N

KRR EBER  EE ISV T, @B FHRICE > THM b AR b DA 52
RN, FDIERRIE DI EHE S B2RIL, n—L Y OBRSKIDNEE (£721%, &
WK OER Z )72 = o — b OB IR E G S L5 & D551 3IMERE) (2T
MR Tl RIEL CVWAD Z EIZORER L TND, &) ZEICRDHDEAI DN LIS
< O], RENOBM LIZ5EE LE S, 5ENT0D R 5 8ITKT L TV D RREEDR 8 5 D
N (L THRORNENORT, TVARN T LA =a— b rOT7 7 —FOENTLE
ZIZHDHDDY) 2 WAOHBLERITWEROIREIZZ L Z T 6T, TOELOIEE %8R5S
WENRBH D, TUANT VAITEIRREZ FAIRIE L 272 L, FEHE L L TR OEE)HE
v=ft )BT L ERAE (T AT LATf(ELD)DORE S %, @iz &
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
EBEBO%, TVARNT VAN OBESRITHELE BB L2 ERALNE o7, 72
2L, ERICEMRRL 235 &, ZOfmE, ZER72ZE M OF R 5 58— AR
Fl-b—HY LA OBHEE - HL—DEALEEMT LN TWDE (T LA BFIZAEWN
(2[R — 72 N SRIC DWW COIRRR E T2 > 72D TH - T, D HIBBREET-H1 &1
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
WY, INEERES) & 3B DB OHERF DT DIZOAMEL SN TW5, oL, i
AT ONTOHHEZ OARORHBIIE ENRNWD T, FxITBIEFHIZHBOT—i
INZZ T AN LN CWDeEmBEEZFIHT D Z Sl L& 5, WiEOMAE/ER O I7EIZEE
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% (E%)
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
Lz, Fhdx, ML TE AR, BSEOMNIIERICH &S0 CQRE ST UL



118 54w BRI R OB /%

IRBIR, 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,1, ..., d%r/dt3,...)

MDD X9, 2EBOFEEEZEZD, T XTOEREITIVIRD HDIZ L > THEE
ENTELT, LEBsTHROFTHIEN L TN DRI IEZRETH I ENTE
LD, EROHLTHD BIxIX, FEERFESPEEGR LD HIXD0RNCT = — =T LD 2
ZINTAREBNHZ 9, TOAXTIIINIIMEEIC HIETFT D LS TWE), 22T
x> TEHERDIL, v—L Y HF(r F) a8 A TO SR RIER L, 7
F(t,r, i, i) 2G5 A TCWAEIRA R =a— O EHE LTEEETZERTRETHD
EWVWHZETHD, LA, IZINIET AMExERIIERXNEE U L 3huk, @RKE
L C, MROBREE TR U CHER TR KOS O OB oA a8 AT 52 L (L
ML, TEFERE T ECHME R EAT S Z LIIHTOEK S 72, HD W iEE g7
Za— b OFEJEREZF = mabl EE, TN LRI OF1F072 2 F &2 & ATV D
-2 IR OEMR %

F=.1-v2%/c?[F, — v(vF,)/c?]

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

FEERFXIEEER IS B W T H 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 SR T, MEMOM CIEAT 2EXNIEF = e2/r2 Th 5, RIT,
B ARf 2 A S BRI X U CHEEL S Y Tl L TV D RICE END, [A—DOEMIZOWN
TRETLE 9, ZORTIE, MEMIAVICATICRITT 5, Rkt [17,32] 12
TR, SEIImEBEROR RO ADMERT 5,

F'=Ge?/r?, ZZT, G=\1-v72/c?
FEHIRIGIE, WD R D WBRE LFEOHT HIADTEA D 0?2 FRRFERHERERR IV T,
BT AL TH D, I U CTIRERRE r b 2L LRV, 1372 LT, ZOHEmIZRy
TIL, sENEZOWEEEZRLS>TLEIDEAIN? EHICHL I OTFWRENH D, B
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),



119 54w BRI R OB %

“.'

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)
IIEF ST <KHMER LRV DIE EThUE, LT, TR_RTOANEHBREINTHEITHHE
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
LR, bLEIFTELELTYH, ZOF—RATBWWTHEWR=2 T L Z2ANd 5, #Hilz
1E, EERICRATT AR, MAIIDOREENBalCR LR DS, ZhiE, H—0h
Z BRI EMERINT T D & W) 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 ?

BLTE 2, &28HZROHOBRR~OBITRHZ BT D IOERE NS T AT
T EED, FEBREEARKCE 5Tk ATH D, FEES, BAEEOT I T BT
FORITBIE OEBYZIMET LRV, ©F 0, HEFLET 285 O/RE BN O1ES)
2L TE B L2, 1, 20 E) &, Z2Ohnmbs BR7e Txi5) & o
TEHT2DOTH-T, ZZTHRIEDOVD2 D HOEEG E -7 EEFRTHS (D
FU, NTREFEOMWE, BLOZNLDEDDMHEEB DL > THRETSHZ LN
TZ5),

FREXMEERICE TS TR — L EFE

FRHEHAICET 22 A b b L 0, HERAIZ L 2#EE R L =0 LF—DRIUT



120 554 % BERARHER R OB %

MIHHERRODEG 2D ENTERY, TNOLOEIFELEMENR2L, FHOEDMAT
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 R EY S 2 2 R R A B RGO 7 T e —FEIME— DT T e —F DA D
M2 PLTED TEARW ! HERIB T, TRV F—OER = fLX— 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 =
mQO?p? 2SR S IVTN D, WAETIHIC S 9 1B DOFENI 722 8 5, Z ORFITIE,
Bz EROER 25T 5 72D INEE (TEEE)) EWVHOEEREASNT
W5, ZOE, EOBEENZL L TWWRWZ EITHLNTH D, Fire: Fo7-< FEEID,
FARFEREOIIFZIRB N T, IMEEA~OH =7 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 S 2 ENEENORA R THL EFELTND
I 5T, HELEAT 530K 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,

WL = 2 L —~ DRI TS FJE LTS, c— 00k W o 2BITOSMEIZOWTIT
BRI A~_T=, LocL, ZO%E, FERMERMERERIC BV QL= x X —721F T <,
EEDT=FNX—NE=0b 7> TLE D, P=m(dr/dt)DF 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 LR SR by BlxiE, 72770 ik, B, =FfL¥—, NI hrE
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 4= iR o8 1%

YO AT I)LARER

WOFNA A ME, w7 A7 2 VR BUE—RICBEHINTHWDIEO L D) 126
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

WICHAR R TICL TN D, TRz, ZOHEEMILNOAL T v 7 Ak
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 =KX L, Fx e U TODHEIE) | %Lfm 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 DRG0
IERFTIEBPFAET D 2 RSN 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 DEFREHFIZ BT, E%ﬁ%ﬁoﬂﬁﬁ

DEMRO B REGOBHA AR LTCNBEA A oz &1 IS L T—EDEE T, BFN1GHAIC
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
Ji-v?/c?

155, Thbb, GIIEIHE OEIEEIKET 2, LL, IRO2ODGEITH 6T
KETHD,

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

THEH L TV D54,

HJ_=



122 554 % FERARKHER R OB %

(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 DWW 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, (TRTOMRYEEEICANT) 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

BEEAL, B ARSI 530087 e KRB 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,
[RSERFARMEERRR O > ¥ R U B2 L EH THLROWDEA I ? FlzIE, EEOHEX
MORERRW A Z0BEL, Zh o OO RNEM A2 Z LITAMEZE 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 54 % FERARKHER R OB %

AREMER S D, Lo L, BEF O~ 7 AT = )V RO a— L Y BRIk D A,
FNLANOFEBGICE L T E o 72 <A HEBR L TW7RW, S, w7 AT = L HRRERIT
ZEE 7272 IS BT AT T 5 HEATH D, £D X 5 RZEMICB WL, Bz 135
DS EGV IR, ZNE2FICIER L, TLER UMY 2D ZENTE D, Thwz, ZE
ERBEFZERIZB WY, EEOSEGR, [LEOEFJERE T, &5 WIHEEOHE
fREAEFIATHZ EMAEETH D, Ziud, EFEROMEEDORIE &SN TRET S
ZENRTED, UL, BAITAEZTOHAMEEEIN L, T2 BEMEE T C2fFIciikd
HZ TR LT TERV—FABIKIIEA T LE I N7, ZZMFIckiT 5 HFEOYFRH
IR LB OTEEIE, BARARIEES, BEAEORE, BLOSHSEMOMOMAEREREIEET
Do ZIVHARRN, BIEOWPIRZER] & 22 A 10 %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
TZBITAEHTHDLER cORTEH & DSNWTRIER, EIERB 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 =
NITRRDAREMICEDETHOL2F AT 52 L, —F UL, FisMEGmo &
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 BRIk L TIERERBDE LTS (HDHW
%, ZZTHHY, WEBFOREDOEBIEL SE LR2IT IR 672 725),
HERaARA N, w7 AT VRSN AKRIE, EA SISO RO TR
BIEFEDRENTZZIIHO T, WETHIREREESTHZ LN TED, SHETDLE
A, ZDLX O THHUEFREA 7o TnDDi%, n—L Y O FIZRIT D iERL
FOEEF R TH D, n— LY IIE, xR RT R CEB U CTER & LTHE—D
LD ThoTebITTIERWY, LD ZEZEWHE S BRI oRb A4 RERE LT,
TRV ]), U =N NEDOMBFORN o7, b LERERIFENH LD
RLDOTHD ETHIE, B - ERITXENLDIOIERIC L - TRET D000, Bk
TIOFERAT, NBITEAINDLDO TR, w7 A7 2 VHREANGE N ST il
R WNITTH D, T XD ARERN [149] [cBWTELNN, ToRATe—1 v
Y HORKEFZER ST b D Lo TS, v— LY T 5K %E, E b LT
JFERI B TR G L A2 Z LI TE B4 90 ? WL/ —Thsd ! BURER
FPEOREITEID LB TiEdH 525, WL OOHEHT R EAFEIC b ET L LER D




124 554 % FERARKHER R OB %

% [140] W #12, BIRERIIHICB O T E 2 b O KEAA M EICEA 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] OFAEFNEKD, v—L Y TR TR — BT 5 ERD
ZE) A YN IEE L TV WnW 2 E A MRE > TS, B3I, Ki - RU 7 W G485
IZE 5T, RU 7 M

[E x H]
HZ
D3EEMT, EEd KOV - MO KR E S BIRICIIKAE T, ES EMSEOE 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

MBI T T R COBERIAICER SN EWRE - TR, ZTOEEE A
T DAL Z LIETE R0, MkEaE = bNE ST bOF = ia (L0 IEMIZITEEs
DIAE D) DI=DIZBOLFRE B DNoN =8 LE 5, 1EMERLOEEEZ WO
MAER [17], T7bb

YEr
" 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, ZOH TV OPOKREEO/NRPER L WD E LK S, HHlMEAICBWT, %
EROEVEF LA NEROIES) & RO CHIEREOPLE ~HLTWbHELES, T
5, WAL, Texid BlzE, HEROE S 5VINEE LIS OEO Iz I0

R

_________________________________________________

o -~

4.3. ROMEPEP L & Al

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


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

125 554 % FERARKHER R OB %

) B LEZ B S/ NS 7232 O E ST 5 Z LN T E (X4.3), SHEARIZALD,
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 R MEER ORI ©H LWEBINE . HEEERG 21 57T A~ Ol & fLE 72
WESIZT D, RITLIEY, ERERE D Lank o, il 7y o
IZBREVH L EIFET (REBMAEEN & TOb R #iER (7T 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?
IIARER Tl (ERITIR) MTH0ENS RV, ZAH0EIIVTN G HEMETH D,
CNHOREZNET DL (TR HHEOKIE) ITHEMOMRICIKTET 5, 2 DA
IZBHRHHE L OHBRIC L > TIRIET A Z ENTERVIS Th D, T RALF—DOF xR
F:

mc?

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
HAEBIIERORRIZT R0 B2, & 2 TEEARMT, (2 OFEOBBROME—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/,
RS, FEARXHEERRRIL, BRI D O LR OREE R BRI TR T ERIR
BEEETHENLTHD,

FERRARARIEERGR ONIZB VT, ARNE = me2 B ARETIIARWZ LI b EEEZAEB 9,
BEIIAETHY, HHELRETHD, LrL, ZRXF—FNtXT ML THDH, ¥
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 T3CFE) 725 b OO DR MIERICT E R toTLE I,

BRI PEERRR Y, JRERAOZ SIS - € TRELE R 5 | ERATWD (BIZiE, #

E =



126 554 % FrERARKHER R OB %

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
LB, ER EToRBER LOWSEOEEZ BV L BT, IEEO&E], XV IEM
(ZIZOEENTER A AT X 9) . MERHRNE & S G DT S b Dlx, &5 iES) %
LN T B ERIS, MRS TV ABRARICE > TEENER LEDIZE/NE, HDHWVIEIAE
7eBEMN AR e 0GE, F0, BrsROME(E BN E LSRR o5, F
PRARH R RRIIF L E U CRRL 2 b & A7 LTERY [17], 20, 727251280
JRERAO R —— OB ORFEME &) ) I —IC R & Y- > T 5,

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

4.3. FEXERAIEN NFED—AREIAEIRICX S HittH

FITRANS, BEPELRNE DT D720, HIRIIIFHION TN DD 3 A v
ML X9, BUZ, EEEH] G2 8RR R) 232 E CEfMT-L LTy, 20D
Ll FORRA~OREGEEZAREE Lo T_XCOIFEDIE L & OFEHCIE 4L OARILIZ I
WL TRVERY, BFPHEEmIcBWL L, R Chn, HRmE (i), RH=E%s
FORHETHN, ZNBITTNHEECBOTELL RIS TH D | H21Z,
FEERFAAHPEERRR O FEARMBEN A THDH W) Z &b, BEOR E#) 25tk d 572
DIIFFF SRR 2 & AT DI ZACAIRT RETH D LWV ) fEmilE s H a7
VY TIB2DEFE o MBHR R ERR TH D, WHRNFHIET LVERGRTH D, bbb,
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,

S0 FETHRL, HAEHOEE - 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
172 < DO —RRRRL T E U L, 2005 ORIT1EH 5 BRI - Th D EH v, T
MITTBHELED, BHIELTWAE S IL—T <A (REBEE) 2EHEOCOEFHCENT
b, TN—TRK L TUT—EDES] (KL THEET DR 6D BMERT 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 &
XA OWY, FITEIEREORME L TRRT 5 Z LT 5, HEMKATH D
No—T < AR OFERNC L > TIET 2RFOMRY > v IZBW T, ARVE RITHRERIC



127 554 % FERARHER R OB %

TN TNL (LY IEREICE 20X, BhhmErizizSnwaTing),

HHDZ L7208, ZOHMA T AL ERIMMKFEFRZEES H L TR b2,
TH722 B AR Z Hasc ISP TR 72 D L A2 LTI B 720 b Th D, 2 2T,
EFOBNY (mBL0m)) ZiidTse—L Yol ET v (AR BEE
THZEICEREERETICE & LS, dZekER S RRRL, IERFMES B WO T IER
TEMEIZHERL U 7= B8H) [14,15,81] IZiE>THH Z & L AEETH B, HHXIFRIIIRIL, BZD
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 OICEEEHED 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, ZOESEIAKREHT S &, FEEMEEGRICITe—1L Y
EHENAREHEARKR] (TRbLEHFO—H7) LR RoTLED, FEk
XM RO BER L mO LTI, O TILE T RINIIZER - PRI Cluson
B DR AT 2 d, ITHXERIIE) )50 SRR HEH] Shvd, L,
T DOEHUZKT LTINS TN E SR T 5002 ZOGEIZIE, BHDOESE
IFEMEIS, HDOIERI T (v =0) & THlD) IEki7- (v =0) I[ZZH LTI 572
Tpb, BHEEOEBL £, EHENTHWDHOHKSEE FEL TS, RERD,
—RIZZIT AN S T DA TEA SN ERGIER ) OER LB L T 53 ()
DGR T 7a—F), ZILLEO b OIS Kk LT, FRERE MR & — A%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 IERRICH (T S RFRIDILEE A REMEIC DN T

R0 A K D R R MR ORI, AEERE T DR LTV D
IO —FOUTHD LT THLE AR, HDH1o0HENL, MEEOMOTZ)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, MHxERIRFAIINGES G D DA 9 D22 Filc ki 1o
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
BHETT—aTH) IO TIERNA D02 SCHR [33] (2B W CTRIERHXHEELR O



128 554 % ERARKHER R OB %

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

H? (&) +H? (#lk) —» H' + H3

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

1) BA5-325 T X COR T OEFH=RLFXF—ZMETHZ EITARETHY, Lzd->T
TRV —RAFHNTHRRE X LT Ry,

2) T R)LF ——EEEO TERIR I IRFHFAR PR ER OV < 00 TR S LT
WABMN, ZNHD (aprioriZp) HFEEAITWELZITHIES TR (ZOFER, MEES
HREED, FERICAKEL LTRESNTWVAIZTER D),

3) B RO ORI T, EEEN F BN ALHIZX gy ST U7 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, yETOEENGEROSL G 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 DAL OEBYIIL O 72y B 2 RIS K 5 &R
TWHDTHD,

W OO\ DR EREIE & £ DImHE

FENDEHD/XT K 7 ZZOWTHRFTL L 9, Ik LTV D2 DD HE722 5 FEfife, & ey i3
HY, ZNSOEHITAEVOBOIERERLO2 O DPATEEIZ L » THBESN TV 15
(}4.4) , OO S HOFER, 6 DOEHITEV OO/ NEHELO & Z A1I2H
Do (T B OFBERITHHE RIS L TR HHRIBICH D, ) KM O FONm LI HE]
AT DD, BDHVITAER O I ARE L L 5, WIZ, #Ev CIERd 2 8%
ey Ninb ZOBEMBEBAILE 9, X7 Mwk X7 MALOMOAELZ LT 5,
IO OER ORI BRI 12 2 7y N OSIRNTHIE LoD [17], J1OEHRR T,
TROHLE IR T2 IO E I 5, e \Zxf L TIIRONIBMERT %,

ere,(1 —v?/c?)(v?/c?) sin O cos O

T~ L2(1 — v2 sin20/c?)3/2

LT3 C, ZTbOEMITEIENLDOHIILED R D, 2DD/NRINK & 708 &

(4.1)




129 5548 FERARKHER R OB %

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&moDORIOEBOFEIR ([34] M) [ IHERITNST KX L THD, &
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, ZOHAEICE, HEOHIICHESENE (B&) oinenws 7
ATT L, Vol EIRCHSTIHVAENEDTDDEAS I N? U, P RKERARICYH
WO LT, RFITHEICIHR > TEV oD EEETLH EARTIEICLIEELTY,
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),
IR 2 7 > MZOW T ORI X —D i [33],

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

I TH D, MIHEEORRMEZM,, REEEOAREZM, L L& X, BHHEE [»
iy B OREERIO ] ISR E WEAIZIE (0 = tanh(v/c)), x4 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,



130 554 % AERARKHER R OB %

45. AN E = me2OEHDT- DX

TA v alArOfEGRD1IDOTHLBERE = mc2ITRIMB A+ TH D, 2 OfEim
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
BLARTIUIR OV E WS FEERPEOLND, KK - TEEIEDMRE IR, itz 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 ]
BELDDEAIN? Fear BPHTIZL TCWDDOITBEOR TH D (5 H RIZ=T
ANLBILTEY, FEERHEAEEGRICBOTHZITANLLILTWDSET V) ThiHD), £
L& BRI MR Th 20t (ReRHAHERR 2 T 5720 D) ThHDh, Fl
LN S50 5720,

KAUZROND X O, FERERMEEGROEHT /N —2 3 2B WWT, ROEBEEITST
TS REOEEIGEVNAELD EENTHNDIDE, EbOTHE Y THS,

c? c?

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

Hafio Tlllx OJeroiEE E (Fn) 2238 s, E9RHDEAIMN? 2T,
FAROES)FOLERE L CTALE ), BEIHLOMEBEITE ZIRHFESND Z L5002 %
7=, BHFLOIEFEICB T D50MEITEDO L D R b DITR D002 X0, TOEH
DB L, EBRL7-%, BOHIT D Z L2002 (EEOMAE CTHELT 5250
F ORI EOE B A2 RIET 5 72012 Ere ORI DA (4.2) ZFIHL, 1o
DL BEE% 72 NS5 HCT 5 i (14.6) ICHOWTHRFT L TRE D, 75 &, T
1T OOMAEDOE N U T, REROREEOA M55 Z LN TE S (WEE
DHVELTXTONY=—2a 0% Tl 56720121, A0EED ALIIZEAL



131 548 BRI R OB %

=~

~
|
6

X 4.6. Y1 DflAEDLET EDOEE

RIS 72 IR DD TIF R0 ?) & AT, —MRIAEERICBW T, o E
T LONLE Z R ET D72 DI RAEDEREZ EET HVERH Y, £7-, F-o72<
BIOIE T HEAZIE L L GRT 5 72 DI LEBRES O AR OB Ze G R 2 8 LT
UT7R B0, EROEMETH S !

AEVE F—TRBE

FARIRRAE T2 DU, R L b2 b &, = a— P U hRTEEER STy
fAIh3dd 5 &I LT D, BIlZIE, Uk [33] 13V D h—< Rz (TEFEED
s OB E LTO, FREAEEERRIZ IS T DO Mssh i) (2 oW TRETL,
Za— hNFCZBWTEY YA B R a—TTHICED A ERSE FEL TS, L
L, BF AL >THLNTND LI, EFOAEUBAT— AV MIFICHIERS
ET—AL hOFMERUAR, EITHEOFMZMNTND, T2, ZOE, £0
AV UERE—A Y MILER (BXOEBETOFHE ) I L TERETHD, TLTIO
—HIZZ T AN SN TODEAIZBNT, =2— 5 ERERERHEER O WIS 723,
VA nAa—7 O EHERIIN L CEREL TR, Fivdx, SCER [33] (2H
DILTCWABEET DA O ANE, BEEAK LY (X47), bLENRTHLRE, &
FDAE L FAIMENTND EBE LT BT, xS L TV ARBITE R Yy 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
Hb (EbEL, WHIOMROEENENEITR D ZEEZFREE LTS NARD 2B
o ZOHGE (FPERFARERERIC X 2Rk E ©) HHICER T 272010, Ay
BXOWERET—A L FOHiEED, FFOTRTDONRT A —Z =LV ENHD, 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 4= iR o8 1%

,
- 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, ARG O EEEGIIR & L TO b—< A EIINFEZ 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

FERRFEHAEEERIC IS, B o B &2 FF ORI FICBET 2RE LK - TV 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 54 % FERARKHER R OB %

L7=b, ZORE, AT VX— (ENY), £ L TEMOPBRIEZNEZLDIEAD
M (ZLT, HBFHZB T 22N 600D RPFLOHFNIE ZIZH DDA S0 2 #
LTE&IE, BRI 206 o E&EICET S MEITEER TH 5, FrED
K& LCONAIE, FFEDERE Rz X > TR B b, FrIRREE (0 =0) 280
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, HELIRET DI ENTERICAETH D, HFE [26] IZBWT, m=0DL
X, HOWDLNTERKONMEEZECIEDLEVHIBHRICLY, FiHETIEEah
IEE &2 FFORL FIIFE LRV E WO RN TSN TWER, ZiUudxE-72< DfRY T
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TRNANFX—FEALY, BEIEZFS7Z0VT5Z DT HWENIREE L LToY
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I IERMIINEIFE 2 X T2 LTV, LT, ZORBEMENBEEL SN TWVENENC
KT HEZNIFERIZT NG 252 LN TE D), TOHEEITIL, GiXd iy E &R AN
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Do) ENENDRL-%FE—FEZ, TNENAGHTIC (BiotbhT ) MAKE
DIEMA L7205 2 LT TERVW——EEOMEILEE SN TWDLDENE, FRIETT
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TEHENEL DL Z &I D, £ LT, LEROMBRZRGEIZRWT, K023 AT
ICEWRIEHTh D CEmER Ch AMRIT T i L), filxiE, 22o0—E7/Nk (13
L) A, 2T 5 £ TOR], ZEHINICB W TR UENDNLEICH 52 QEFRRDOFB DR
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BHIND, BAITHEZONZINOO2QEMEED1ODOVHZH < ZENTERN, 128
P HT, RCADAIEIZ S H2EM ([EHZEATO2-ODHE) DM DR/NERED H 5 % B

D, ZOHEEEYD, HOENDOWIEICK L THTR, RET H2EMETINWTH LI,
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
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STHE D, RAETDH2EHMEZEL FHRPEHNTHALY (ZZTHER, 220/ EkOH
DX ZOFHE DB 2 OMITESENT5), LavL, [EZERIOVE] 1 [EEEOYE] L&
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20 H1E, FH1OROESELE (H22R1 & H2E%RICHT DR OEB DA =T % 21H
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HEE)O =Pt ED X 5 pftmm S HEN D02 H1DRER. T CTORERHE
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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
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ZFFORL - OBELO2 OO (BEELA N0 A DLE) IVRE N, T 20b i)
D THDEVIFERN TSI TS, ROEDRL T OBTEM O Ea DR A EFNTH
£,

A A A ! ! !
V1xVax T V1yV2y + V1,V2;
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FREENEONS, ZOBBRIIHEVICHLREL ARV TELDOTEEFTIRWVN, /7
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Vi, =01, vy, =01, v, =07, vp,=07 v, =06,

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

PP _RTCOHMAEIFR] (4.3 ~ 4.6) Zf7-9 2 LIXHEICHE DO BNLD, 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
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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



137 #5548 BRI R OB %

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) BEEORLI OOV — T R L — B — AL 5, BRI DTG O
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IZBWT) EWn ) iEmiEE Iy (%< BTG I ERIIRAERI 2 524U ZRR
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I, JEEO X ST, PSS & oEh FRAL, EEOESEE D, T ToE
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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
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=0 = P;+P,=const
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H7eVoiz, VU ??A’C@;@%ﬁ CRWTIIRE AT FVDMAE L 720 (Compton, Wu)
DIZIER D2 T X TOMHEIZBWTLIODREBE E— 2 [shiftedpeak] TIH7R <, 22D
BE—V BN FHEL, ZALDORBE—7 BSPIIAY FUVERITK L TURESIRRAEIZ S
DDIFI 72D

ENETTIEL, TRTOMBNIEANRBRICHEIT 2 L9 Ii3fimib ST, #ibh
m&i&%%ﬁ%%mfﬁﬁénfwé_f%ﬁm ?ﬁb% PRAFRIDIRFEDBRIZFe %
DFHFIZ L T D DITHEFHIREGZR D TH D, 7D O ZHBELOMERITE L < mUVME
ZRFOFREMEDN & DI b b, FEERIZBW) TIZ OFHMIIIT 2R Ty, F
7o, EOFBRZBNTY, FBREEOH LW LHSNODZEREL [Ny 7 7T 7 R
DRI FTEENZOWCTORHMBAM T2V TRV, SEERREEE 1K<, BELWrimfEIc B2
BETIZ~10%ThHD (LA, ZIULFRIIRBETHS 1), ERICEL Tk b A
XDV (FEERIZ & » THAA L) FHIEITIL TV D, #121E, Crane, Gaertnerds L O
Turin?® FERTIE10000 5 OG- E ) 5300 O HEFINEOH S (DT & T Laenn?),
BELWTEFE DT — 2 37 T4 R =2 LOARE —FH L TWD EES SN TS, &
BIOJE & 23K & W4 (Kohlrausch, Compton, Chao) (21%, —HEELOEE A ZE 9 5 /3
NHDZEITHLENTH D, TN EFRERIZ, Szepesi & BayDFEBRIZ BT HEKELOFHS
BNHEEELOFSE LR UA—Z—ThHDH Z LL, TOERAFT—LNLHLNTH D,
TOEENRZBEIN TV RNETELE, SHEANTOVABEL7%IZIX DD TED LU,
Hofstadter D FZERIC I TR FEEK OFENC K T2 KM & 72T OHIIE (DU oEEHE)
DT DIVTND Z LI RBOREMNORZ 3, ZOFERTIE, HV & HLWDDHAIE (30%
IZEZETHOUL2FEDLE ) D%, HEIS%NES SN TND,

FRE, R LT R CTOFERTIE, RrOfkx 2EELSIERBI S nWE E, 22
FNO—EDFFT~DRIFOt v ~ (BliE) PiidkSn b, Lan->T, FEkfaxiE
PRI K BIR O Z 6 DO EBRIZ X DRERERE I 2 0 ko Ly, B Z1F, Cross & Ramsey
DOFEERTIE, EFSNTODLRAERAZEE LHA, A (vy bE] OIREE013 8 m
BN DAL= & ZAICH D, s 2 BeEL T m O/MI B E) S B 7255 b EELERIC BT




142 554 % FERARKHER R OB %

D —HEIIMIRE L TEHE L REL, Nu s 7T MEAD3FELL EE e > T b FEIL
HEE%Z51<, SkobeltsynD 38R & = OPGE & OLLELAS, FHEZR D AFEIZM Dy THEL S
TR A- DD NI INEE #FRIF LTI TWA Z E b b T Tth s, Znb
DEMEDZENZNDOME (B L0 & ROEBIOE) 1365 2FOVE (B2hE) 725>
HThD, @OLIHEAEANT D Z L, EHHEDLE 2oD%ER) L EDOfEDH. (i)
& DG % — RN TIT72 9 Z L 1%, WNITHIUETREZR DTZA 5 )2

a7 R URROHEERIEAM T A LV 22T ) 120X, By FTARIA DD
1EOa Y A—=2—TF72<, BEHEOWENR 7% S HITHW T AP XAT 5720
DIEDAY A—H =B THD, NI T T R)ARXERETDHEOOT 7Y —
N=H B ThH D, I ORBEDRER I NAUL, FEDITBR ORIV —R7 1V |k
L—ya VOME TOk) Thbd, ZOLHIT, FFHMIHEERIIR TH LD L HIZH
25ALT NNRDO X D INRTE 2, ERRFERIIRGEL 2T TV RO TH D,

#wH/EaOAVE

SR L7 3EFlER) (2 CIONLEIZH 5 2EARTIN - T-3EE)) ORMREMEI, AR
KEZEFEO2ODOMKROEETE 2, KEOUT A SBENCET 23R8I L CRREF
STWDAREERH D (IO L& LIz ETEHED W),

12, B2 2 AL b2 L TR I 5, EHEhEICE T 2MxmmnRXNoE IR L T,
EEN RV TRE IR > 7o F A2 VTR uE e 7, 70 & IEEEIIRHETE & 72
STLEIEWVHZ LN [FEH] shTwbd, LML, MR FOEEIZONTOZED
&0 7eHERRIIE, BEEMENEEIZRIT TN D, v = 0DRICEW CIERNEO HH b A HEE
THDHNHTH D, EBFICET 2 AR RTEMO—2 U o B (8, 51
CEEOAREMNDEXNIND, F/AEEDFEIIIE, K- OEB) & Fn) & K&
SOMFICET A EMAERE L THZ ENTE D, —F, HODHMFRNIA LT %
NX =BT 2 EXOEICEN D, 72720, WERFOHAIE, BiEEro i X—
EPmEEE L ROREEMENH D L) 2 EEROHT MR D D, BRSO EZE b
RV OIE, NEEBE Z R W ER - OB RO R TH S,

MBI 2 A M &S 910, 3k [33] (EE &S ME RO\ iEE) &) CTldkA —
NAFE DERIZON TR STV D, EBEO—HOlmRo_FIZE B & o' —% —0
HY, TOFT—H =YL NFEHEEEIC LD CEAEERE > C), FrOMFOlmo
HZHDHHEA =N EEEESETND, A —/UI T XT NN TEY, 7713k
HFIZEA TS, ZORER, HEMOBEBR = RN —IXEEO—HOuENOBE L,
B O DEFIZB N TKOBAT RNV —(TH T 5, Z 2 THHY, T iXeEtton
K GERBINE) ZHFLTLHILI10h5, 77700, FEERMEXHEEGRZHR D 720121, 8
HpD8IE Y, =¥ — (BE) BEEORKE L OEEIZ OV THEZ 5 A7
Ma FSRTUE e Sy, BIAE, FRERFERHERERR I L AuE, A BicW A BIE IR
xNF— (B&E) BBORKZ L MEREEESE IR S 2T U 5720, T, oLl
BDTDIZ, )V NDO2OD/NSIRWH OAZBMTE D X O ICEM LIIRIETR L8
BlTlE, TOEEBRITIE Z T ((oficsn ), £ LTED L DI L TERIICENITF



143 4 5= R 08 /1%

BHZEMWAREZRRDTIEA H 2 MW FR OSBRI L VA TH D, T70bb, HIEMIEN
F20MRIIER LTIZGE, RSV EHIIERT 2 ICHABEI R4 R UM, A=
[Fdr£7213A = [Fvdt (Z Z°C, vidtaxhEE) & LTERSIND, BlxiE, HEE#T 54
RITEBEESIOERO T CEIET %, REICKT 2MEOEE = 3L X — 3B DT 2577
EFMEMNCFELL, e, BELZROBEEBENIIZE LY, ZUHDOEEFIAETHD (Bl
HRITRAE L 72,

WIZ, AN OSIRERREMEICEE T 2 ik Eoa A o 2 LXK 9, #EATHRO
YIRS IT 5 EERRE 1Y, W, ERORERREICBOTIEE 2y, L, EEIC
Lo T L ZND | FHROER, Z L TEIUTE| EHEVTIT72 4L D R ORI (21
ﬁlébﬁtoboiAbﬁ) X o TEOREIZINAMIED s, wHAOHFIE iR

BIF2OLITELRY, MR EERIC BT AR FHEDORE SZEHENETE 55
ﬁ%wﬁw(ﬁ%® %%ﬁ&ﬂm#é*k%TT%f%éoam®#mwﬁﬂ%f%
5ﬁ ZIUIRFE ORI EZFIR L, ZOMRICR A > 5O IEZT2 9 FEIZ
R25), £z, vEmDEEr=x/L¥— LiEHEOHH @i (1) IfRAL, ZHuzk-
f%%mﬂﬁﬁ ORI Z BRRE L T B2V, b U S 2 OERMERI K & X 2MREEZ I
FFEGOFE FAZIRY, ZRNERMISRESINTZHETEZ, ZOKENL=XR
w%~kﬁ%§ﬁ%¢éi¢ﬁ%%mfé:kﬁ%ﬁ@mﬁﬁéﬁ&u;ofﬂﬁfkb,
OB DFERDGOND, MLA, TRLF— LEEIEOHMIIKE SOHE TS
R FIETIT R b TW SO TH D (Fex ITHY, HamiERoOMELZHFEET5H 2
Ll B),

B DYERN B 72 7= OBERENT HHE L D HRKREWVHEZ R > T DIEEIIE, b HAA,
BRI E > TEOMIRE IR ST D Z LIXTE R, LasL, b7 oEs oy
A, EEEEREEEOGE E L CRESND, ERMAEIERmEEE & IRIER U
JE T A TW DRI 2 BRG 2 > TR S8 X 9 LT 25A80RMIE, Th e eaicfq

2725 IEhRITE < 72672y, L LEWY, K EmERT 285810, MR
IMERNTIERC S D, IRDEEFEBRIZHOWTHRET L TA L 9, 12DERE EDEA, B, C B
BANOEBNE Z/E L Lo, SABITTACOTREICH S, Zoh Rz EsEROBEIZ, JH
ARG 50 RGBSR 0% BEBER = |OB| 3 KE L b K H ek <, Znb4>DMidd
RTHWIFIEL TWAHDENG, B EIZH 5Fkx D320 502k L, SR S 7= [Fk

Ze MU L R R BRER O T IS W T L L 5, FEEERE +ORE< WD 2 &

J:D .5,4 B, ClZHIT D HIRIUL DO FFNC G- 2 ST EE AR THZ LN TE 5,
ﬁ BRODEA & CITBINI= A T ADHIZ, WE0.Ie Th-Z T 2 HEE Z2# - 7-
HUHA ﬁ%khé;ﬁ@ﬂ%ﬁv% Fﬁék 77BN OEBPFRIRHIE X, B3 A
WZRHAF NS (RBIZA)->C) O, SBOBHIEE X, 2 oD%t O D22/ 73 H
J£0.9¢ + 0.9¢c = 1.8¢ Tz 72 < [Bbhbd ) OERD, @5 LIkl f-13E 4 & R Ul
T [HEWIRADE AW 4h D (BRIYAC DY 7ok S 2RI D Z L1 X - TEZERE)
ZE2OREUE 5 ORBIZS -T2 G, HROELIZHERETHIZENTED), i
ZENBEOBRE I L > TOBREDRL FEZEHE /LD Th->T, ZO%E, FEXFHRATHE
FEARRANFTZR L ChEo72 < MR TH D, BEHL, BEMHROMERFIZIIT 5
SOSREEPNEBAFAEL TV D DI, L DA, BT Th s, 722HIZ, sEROM



144 5 4 5= EptHH YRR OB /1%

KPE (2 LTt Zs & ER R AU » T2 3HE O L ENE) 12Xk 2 xRS 7= B OR Y
REBD, FoTe<AER DO T T L DEEX 7ot % —HE7R 2237 A—H —D
TCAELEKGIZIBETA2bDLETH L%, HOLICRERS SETVAICTERNDOTH
o

WOEEMMNAET 5, BEOFE L TWABIIIEIC L » TRtk d, kit (2 2 CEEH
2B TS DITEBEORL - Th->T, BEXFEIIHTLS D I¥X%4r ) Tidkwy) o
AR E 2155 Z LITAHEDN 2 B 2ITRD LBV, KRiFOEEP R IZ L - THIR &
NTNDHZERE, FEAEHVERN (LVIEHIZE, 48272 E0EREIL, HHE
anﬁ@ﬁf’;oféiﬂ@én@w&wizkﬁ)%m@%bﬁékbf%,%n
WDO—HDOLMEN - SNT=HAICIR S, FBUS, HARFUTIXEOFRL F-IMFE LTI S
0N 5 :,iﬁﬁiﬁmm&@gwﬁéﬁ% ~ 7 A7 )V RERICEEE b e T
e b2, UL, BEOFRRHIIFAET D, BAFULERMEEERTZ T TR, Zh
DS OFESE (D 7e< &b S BIC3HEE) OMAE/ERBGFET 5, £ L CERMHAEIER TS X,
BREERED~ 7 AT 2 )V ITRERD I L - TRl SN A D TR W E 5 720 0,
HOHYOBIMNH D FECY Y RZDZ EIZHONTENTND, 2, BEFI1EF0OHE
®$%%®%®_wa%ﬁtbi9[w9bwb FEEW 72 5 CIER D Z & T
HIZEMNTED, (T E CRITT DR 235t AT 52— A L CTHEZET 555120
f@ﬁbiéo—%&%ﬁ%ﬁ% L#L HENE L B rHE0OFR T BIZIXB+ &
Bies 1) DR 72 EmEZEE Le A, hiro 9 b, 180°HEL S 4L, JlE O2fFir
%E%ﬁo,%wﬁ@ﬁ%ﬂ@méﬂéinﬁéo5%@_kﬁﬂ,fﬁﬁﬁﬁﬁﬁ#
LD BT Thb, A5 lHOEENLDFE LW MEAEZSIZRIT, Thx,
FRED LD FEHOMERITNS WD (L L, TOMRITEa TlEen 1), X0 KRS AbE

ZE5 M TZOFIEOLERKE (7 < IIEOEEE) 2FTT5 2 L1318 I H
ThHs (2L, FHICBWTIZOL YR ENERITHVED),

k) L TWDRLT & DEZRICHOWTIRGTT 2 & &, ROEEMNAEL D, TARITR
HOFFIERI FIXEZCTROMST=DN? Z L TCEDHEEZFLED L HIIZ L THRIES LD
D (R D, TOZ &ITESEA, LA, TR, Hx OREICERER > TS
5THD) ?

WSS DAL 2 B AR AN 2 B, R 23 BAACRERETY 72 0 12 1T LD =R L%
—I3, WO LR OSE [17] bR AR

dEkin

Cdt
THZLNDZ EIZEEL LY, INZZEPIEESOFHEN NEFEI> E< Vo TWn 5| B
HOD12Th D, i T ORE LR O%E TR > TWD DI, [F—0FEG LEHER
DOREEN, BT X—RE (L0 EMIIE, SCTRes MR R D5 bE)
L > THEBEINTWDRDATH D,

WATITEEBEAFAET D &V D FIICRT LT, REERFERHEERRR I ) e D BB
HLEFo TR, KT EED, HOLWDR IO T EHHEEA LI X2, 2FV
FEE, HIHEOREICD EOWTHRIB SN D, BURRUBRIZIC X, I EE &N T
T 2D LERETDHET, TOEBROIEHEL 72> T DOIIEEICET D LT 7 OEBRT

= eEv



145 554 % FrERARKHER R OB %

A _."'\'II _I.l'ﬂ|vl.-'ﬁ‘_,.. B

- LJ2 O L2

411, R OEE L =L X— L ORR

H b, KT DOEHT R LXF—ZONTOXTRIL, dE = vdp &) — A7 ESR (—kmY
7o iEE) TR D OEHICEHT A Z ENTX D, A NEEy = c CEEITHZ L &5
BT 2% AITE, FEERERHEERRO WD T AT T b HWS Z &L, BOEIT/RH 2
WKL TE =cpfabind, 727170, ZoART (WEHTIlR) BERICBITS T
DEFEIZDIIE LY,

TA 2B A DRAKAE = Amc? O HAPE R [40] b FE7o, Fo7o e LSS
HLO TR, FHUS, RIS DEEFIMESIIFE LT\ D, $H21Z, 4
ORI BNTIEEDR —EOREEZ R LW BIZh b bd, £95 Licbidn,
FEERFEAHPEE R I BV CHEENEVWH SN O, FSAEN R EEN 2 Rz & &

(BRI Ry 7 ANLEZZELIHLI ETHEEX) THhDH, BSL HEMO—FER
H (X411 OO 2, BEOEETEX 2WEKALBRFET S E L LS [40], Hlx
X, RICHWECTEEESFEEZIY P TR LD, WIRAD S 18 ORI 3Bkt iE
ZdH D LT 5, SCHL [40] TIIRD EERT vt A | BRETSIVTW D, oIS, Pikan
WIMAB D AN x> TRV VA Z %, B3 —ik L UCHEE) LD 5 & ik
ENTWD, ZIUIHENTH D, ESL=1cm& LX), HHSIN= VRT, Wiikd%
OFTEED &L BT, WRAZREE L T D8 D510 b5y B L O BREE7 1 Hixfr
w5, THE, Ko a0 RS D LT HMENNAEL D, TORE, HHEE L
REIRB D BME/ 2 RNVE IS - TIRIE LIRD D, JEIRBIZEIET 5 £ TOREMIC, =
SOTEWIT1075 emAT M LOEE 22 (Wgpyung K c72005), FRED 7 & ZA03W{EB & D
BT IREND, 29 LT, FWEBEWNHT B LAY, L+ 5 £ TOM, IE
951X L0 0 BT ENZ A TS (O BREE IR ADR D J5 300K &
W, LvL, ZZCRIBEE 5 & SIE, ZOEMERBFED Tt AT 570, SCHEk[40]
DEH, TOHRIZBNT, W L2 VF—%Ff> T DMIEBZWNEH D I %~ T
WMIRAL B S, WRBIXZ D= X—52MKRATIR L, AOOMEIZRSD E LTS
D (L TEDRIIIEFZLENENNTND), Hrodliolz ! H3lT, WIkB)E
R (RET D 2 &7 LICEBAIE = RV X — 2R AACET D Z N TE DI,
W72 DB K> ThoO? Ly, ZHUD VAT LB W 1ER0oT (£9 T
WeT oL, BUFOE EINCHEY, MIRATITT R TOZ R AT —FBIT Lo T
EWND T EITRD), LInL, EDOL D RGAITIE, Fx T EB IOt - AEMICE
I DEFEOEEEZHTIZ L TWD Z &0, 2 IhDIRWae 5 KIim b8 X



146 55 4 % FrERARKHER R OB %

HEnzev, ZoOEIE, A— b EICBIT 22 AD AN ORIDX v » FHR—/WIZEET 5 drif
FREEICEL LTV D, R—UTEREAF->TEBY, FMTHIIE S noEdhiE L —
FINF—%Ffo TN D, BREOKE JLER R & EH =R LT —DRRUE TN TN D,
ZIBIEWNR 5 AFHOM R D E X SRy, Sk [40] THEL SN TS HD
1L, ZREVITDNITHHICED Z LD TE D, — IR ERAdE = vdP)2 b, OGEIT
DWTAE = cAP %155, MW TIELEANT S &, HTFO5E, EEEEP =mvToh D
ND, v=c=constant LV, ME—DAJREMEAP = cAmDME O D, FOREE, Frkfast:
HERIC L DB LT A=V EF o7& LTUE = c2ambB G oind, Lavl,
WA, ZOFERIT (OB FIEDIIC DY 72 <) BT RLF —I2 LR 2 FE
STELT, ZNLEOLOTIER (D7 &b, ZORRO—BeM 2B 11T 25T
720N,

FEERRARRI PRSIV T, v/clZOWTRREUER L, BB OARMECHEO Z 2B ET 5 )7
ETIRERD D FRE DO TS Z L1E, —RARSEEITITRE Y L D aREDN & 5,
R SN TEPROIEIZE R b Z b7 ST RN & 5, REICEI9 2 ATl oo it
FPHITZ DD TR RO FREMENRH D, FTOREE, TR )72 5 BRI EDR b R
BRLF-< 2% (UL, BOBEBOIRLZ\ENZHLRVDIZ, EOXHIZLTIO
AT 200 ?) RIS O OZE L b D LV, MY BT ARAIE BT X
I, BRI, v—L Y BT, v/cEEATWDIIIZ IR 5 LN TED
EIOICRZ DM Lz, UL, ZHUIREWNTH S, HAEEH T, W55z
kU CEHE R —EDOMWE ZFF ORI F-OBLIEDOEE R 7 oo vz, HEIZH - T2IhE
FEEEINS SN D25 9, MxtmmiEi [17] T, HEIX[E x B]OoF BV THE D
LUHITHINT %, B L EFNWDZIZ, v/clZOWTHDHHEE THERE I NIRRT 75
VY a BRIk A AR B I ST RREMER B Y, FRERFERMEERRRIC IS D B T 7T
Y 2 B ORI 2R A2 2 TV D, IR SOSOER FIck i 2 Emo H 2l
BRIX, FEERFERHER R OFEAE D EEORIEOBIN TH 5, Hihiiz < B - fEii ks
TREENDHDTHH T, BRTORKESBEDR T —/ZBWTALL#E T B R T
HRFEL TUEZe BV, 37000, R MEERRR O s M O KRG 720 2358 h 1% 1L
B g & 2723 2 LB RERLS SHETNDHDOTH D,

ROFEFwm LD A MIME D & ETHEEFICET 2O TIEH DD, FEERFEXHERR
FCh, EAERBEIIFICBEMR LTS, Sk [17] (41H) T, BEHAOEMSR
(T7hbb, B2 ONEEREZNZEBWTRERIE- 2 RISk L TERIE L TWDR) 12k L
CTENHE 2 R0, Rtk G 5 RDOEEZIRET H LWV I FFEANFEESIN TN D, [H5D
TEPERIT kT U CENEE 2 R OiE®Eh 3, BIOMEMRITK U CI3IEEIEEER) CTH 0 155
EWVVHDIIARED? | L) BIRRZREBERIDFEEIZE Clzod LV, RSN G, Rk
FERHEBRRRIZBIT DIRPUTE SIZZD LBV 72O TH D (I OFROEGE ZErE, fHxt
PEFRZADS S VCERIE A 1T & A Effio TV RVDIE, Fxlte>TEFLLT v X —Tho
oo T TS, EBIZELSDEAY THMRT LV ADAT v 7| #RIELND
IOl o7-2 L 72A9), L, SMFEIZIZE > RLTE5002 oF0, bHIENE
RIZBWTIE, D1 OOFE N (FERYS) \ZHT MR E LI TNDIZHE Db 5
T, F L FE—OZEMHSI AT DRIOEMERICBW TS, EY (WS ) A



147 4= it o8 1%

LT LESTZEWVNS ZEN? M EDOIANED THID X D ITHROSEE SO H 5700
KOBREIC TR A5 K22 T 57201203, BRI TIN5 THRITT 5 3
HDHOMN? Fi, FREOH T TEMEINT-H 5O 7 v MZEV DR (1, 20
IZBHDEOD T eT5E, ENENRieo7dES) (272 LEEhEE T —E) %
LTCWAEHET-BIE, 30, BWIEOHRRR 7T 77 HTE2RB L TNDLDOE A
HZEWZIRBENIDIEAHIN?
B TR A ED X T Ry 7 2% BOHE S QOOTEOIIORIIN »7- TE =
VE L OouN|OX ST, 4, FEAERHERER LB ORI > T D D), 37205,
fz E OB OFEND D &, EATH OWEAKBEI RO R S OWGHEIC LR 3 2 58 FEHE N
IZE ST T LT T uEe b7, & 2 ADEKEN OIS OS5 RS &,
BT, K ZE P OK OB RN X > TEE L TO R iude 57enoT
%éoﬁﬂf—ﬁﬂ%%&%ﬁ@%ij%“zé ERME LY, FERERE T DI, B
HZNNIIE T o R, HAEWTEZRE ST ENBICBIT LR OPRIE G XAV
FTIEERIRUTZ, 2F0FHY, —BFERHERRICBERVWENTH X 28D T-0Th 5,
BE L, FRRAHERER D=0, B L TIRO I HIIZELS ZENTEDHEAH)—
F%%mﬂ&ﬁ TGS/ D L O A ffEt A TR OB BT, SRR xR
WITBONOFERGET O —EZ) L b EES D £, ST, ZOLBICENTE -T2
{HRHRTHD Z LR LNZ/RD X OICT B2, ZO/RT Ky 7 AEROHTT TEX
fELELTA LS, < EBEOMER EOFMHFITIHNT (DF D, 550WENGITBWNT!),
T EBOWEAMED (B AKPICIBNT), FEE GEEXERERE 1) CIED—ER
EERRBRND, 2EOEMOMZEY kT oK EsHRLI<EBR L, ZhPEXTH
0, ZOEZIL TR OBRE O ORI LT\ | ST, SFEITERTH 5,
HEE) LTV D FE R AR R BLIIRE 7- DI, R OB~ T b &, %
TR LTS 5720002 RekFEHEEERR I3 OV 2 D AZHDAA DAl H DI H LY
FERDOTZDIEN G, MK, HEXERBINFE -6 b £72, FEExH RS 1R 59
RTOHD%, il BT DA > TRARTIZ R B0, 22T, #6130, T2
ERDOMN? EWHEMNEL D, iUk TF8 03V C7zReU it S ez
BB LTERFOATHS Z LI LA TH D FExfimaE bR EELTWD L 91T,
BRRIAORIE 1IAFAE L2V o 200fF4E2N008 L7 (2 ORI IXEKIE b IEHE © BEICIFE L
IR 72TV [k Livaun 23), 200(BD0FEREN/Z & Z A0 (E#I L T\nH2o0H
7y MZFEST2) 2 N\OBRAIE 3 & O KED 4 % kD, 12D 0072 l=OFEG 57T,
72 HRZE DN NNV AERZ T LE S, BHIET-LD 5 HO1INTIE KO &R L
FIANZ, b 5 TAITEKBEOREEE & 13 o F M, 1ZIFEHRE CEE L T D &5, Rk
mﬁﬁﬁﬁmihﬁ(ﬁﬁéﬁmﬁﬁﬁﬁﬁékwx2A®ﬁ@%®%ﬁ<@mWi%T
L7zDhy, FEBFELIZON?) TR LT UER 6700, Ul LA, T
RN SNV ADT BT (FEXF mﬁbéwtﬁg_%f&wio #5# %
L7ZTENT) Ak L, MEKEEIIFTEREZ R R 5 E O %§Ei<@ﬁbtjk
HbETINEELTYH, BHIETEBIIEOEEZFE U UIRLRNI LIZR>TNDH )
577, b, HRERET-bDOEEREE LW HEDTE FEN :IEﬁﬁiiﬁﬁﬁ?ﬂfiﬁ??l,
TWAIEHER BB AN, 1E5 0 IR EEST=F0FEL 2O T8, Yy—U—"-




148 554 % FrERARKHER R OB %

AT )T 4T« F¥_X—x271F, L LNLELEERE GLE) LTWhianont Liv
RNDTED G, W

b HA A, FERHAMEERIC BT 2 BBIFHEDH 5D 518K (KETIE, ZORIZD
WTCOBBIIiG 272272 b O LT 5 B TORMTRbT\5) 1X, OB ET
LB RIERF G & He~UE, B FREL~ Lo U oF b I2T&ER0nE )
IZRZ 5, VRFRFEH BRI S B 72 22 80272 D CTh 0, BEICENTZT T Z OB e L1
TIETHD] &V, —EOMEIFHET-BIZ X > THAA SN TV AR E Y STalTEICETY
Thb, WEHFEOWERNBRZDO LD ZE UBNRNE N DD, Y00, HHITEH
B DR AR - 728 9 TH D (WHEATL, e R TH DHRRICEBEE L KT T3
BREDJRKF LB 25 A I = XL OWRICIR Y M FHTH D), 59 FTHAe<,
WA B W TP 2155 H I CHEEARL (B 13 E#) R LITLIERIH S
TW5D, Bz, EER BT (ZLTEIITHRENEHICH L TARETHD LV HHE
HT), W ODOREOMI T — L oY %y (72 LEEIcBWT ) Ff+s5 2
EMRARETH D, LvL, b LEL O TW o 72 AIE LWVENE LN &V D 2 2T,
Ut ebh, EFEHAHOINMEE DN “BREShE” Lnwo k) e
FLETRLZELED, T RTOWEFEL, FOL I RSHIXE ZIThEMT LN DX
EVEERET D259, & ZADBIDONH, 4 EITE THEYMEWFEXHEBER D5 DS THA
DY DN URICASTEBRE, RFHSIE L2 59 &, TRERG ) O, 0
TOEDOIELIZALBOH LD THD (EHRD, #HIThbnE oIz, FoEOE
CHEENRWENEZIT TWe b LW—=3GED [HOFH] T HHATE b X ol
DIENG, HDHWNE, #HIE, ZOKEDEGENNAE & X O THEENRBERZ R > T
5L EEBFR LIRS T-DNE LIV,

EEONEGNO R CTibER—E LB, FREGIREN 2R L OERRSF O R
PDITEI 72 H D TH Y, FOREIZIFEBRICL - TEZ LN DO THHZ L &FHE LT
R LREE Th D, MERFRANZRFIENFF O FTREMEZ B EHN L, #ER I & v 5 i
FEOAMEZRTHZ L2 LTI, EFIL, EIICZoEHBICLY, & LU THEIG
IR ERIZEMN TR TS THDL E VI HRICK Y, NEHEGRLZRET 2RI TR b
W, A, R LT U e 2 L, RIS W T EARRIICRRGE SR SE
BrantrL, B - HReT252LTHD,

SEOMRLAE NG &N D T —~ ZHEE LT\ D, EES, 2 OfERAIE 2588
THEDZ LT LV, Hxmma = b oD G () 1, 29 ->TW05, MhA
DEMIRNT A T T ZEIG LI WO BB TAT A v a ¥ A VU EIEHT D Z LIk, %

W Gy e T ) T F S T En T Hif i OE N TR E ORI 20, 1919 4
I L= N, F7-, FOL4 % LR Y HEEEO REERE GREKES 2 =& 3286 <Tbd
by ZOXEDF ¥ /8—x2 7%, (1) AN EMIRTIUE, BKEICRY A T [F X 38— 7725 A¥)
B, WAKBENIL T LTk LA Tst) L= Z L2722 GHICBKEDZ ELTZGAIREREE TV D),
L2l (2) B4 & BIFIRTE, UCZ D72 LT LIKER TT0OE542 R LTI LTAB2MP S8,
ZOFER, WO 12 EOMERE) O 55 TRIEET v/~ 7 2 TEE) LiEZ bichd (ZoWbhuigs)
(Zpds, v 7RETIE Tst) & ML) BEICHEE) ., WTHOMERMAE LW (W5 & bHE> TV 5 ATEE
HHHs) OHE, TLTEENIOL D LHmMNREZ % LRI OV TOHESE, IR 28IHE 7
DA AR ORI B L,



149 554 % BERARKHER R OB %

MHEGNE S TWVA E NI FIEEFE LTS, T2 LTEALRZ ST, G EE)
HERHR, D%, TOREEELGE, HoA B EMFELRVE WD FET, i
DIRWNC B AT IR S T2 FREEHRES TR, ZND R, AT A 2 XA DEEITIT,
WA AT DAERIRIGEE = B D DL B> TV DB HDOERNBFEL RN E N H
ENBIE, NRBREBERIIRD, ZOMBEICET 2HFRANREEH O 720, EFIT EEo)o
ro—EmR] [SEERSCIRT A 7 7 U — ] 18 [BEORYIOEREEEZHET 5] &
VD A B NfgE L7- : http://www.antidogma.ru/library/firstshtml [ Ziudm o7 28k C
B%, HFEAROURLIZhttp://www.antidogma.ru/library/firsts en.html],

SOFETHLRL, TA v vaZA DX a—L Y OAXORBIRIZEIT 51E W)
RO ARG LD TH D, FlziE, Whdd GEEFZE] OBRE, TArvaXfy
IZBWTCIE, Z08IEl (ER) ORK S A B =X L BIFE LR, T2ofz— ADAM (b
LAEDS THIERD~E [Zoftodil, Biliokt]] Tho7-e LTH) OFBIGEEIL L H &
IBZIMENOES 2 THIURE, FHEBPEMIND ZENTEXHDIEFRERON? L
MNo T, WHZAIZIZZD L D RNEOT-HOEEINI R (FIUIEFEH R v 710X
2V, FREIFICS, r— L VIRV, HAICER L & X, SRR EMIE (F
L CRZEMAIR) & OBURICBWCEMEIN DO TIERL, =—7 /L& i@iE L CHARN
() LR O LR ER S NS, Z 22, BN (m—T v Zi@iad 5 SRR 22 s
TOEBORME) b, A=A L (=T /L OMANER) bFEET D, DX D TR
THDHRBIE, MEZICBW TSNS Z LRI TE D, 2200A8KOEIRD 9 HIZ
1%, FSITEE L EEOBEODDBFIEL TV A,

—a— FOORBENR I E LW DI 2 W0 IO, Fx 2HL B
T FIZ DN T ORIFE/RIFIEE T2 HIC K DM TR b 7= 28I GRS 5 H 8L
bLETe) O—be: LTERNbS T, EEEOHIAERIINAPE S, EBRE DA
HHEH S, Wb D EEIFEAZE (B 21E, HEERR 2SR OPNHECEM) 2oV T
HUDZEWCERIIHDDESLIN? bbAA, /—Thd, b LZEMAKZERL T
HERBTOTHIE, WELLESTLLKFILLIIZEHLTWHDITTTHY, DL
REHIZONCLTHRET 5 Z ENTERWITTH D, FXICEND RIS, HHAHE
SRR L O (F72, EENRRICBW TR EMZR D) L LTRIINS, dilt
BOME ST, SEET DA O OFT= el % [FE0iATe) Z L2 GTF 5724902 &
ST WGF 720 L BB EE, BRI RENTWD, HHWIRERE RSN D AlRErED
b HEBEOMWEY, HHMBACEDC, DOREBNICHAAENR D THA D, Bz,
HHWFEIC BT, =T AR o TOWAFREMED & AW 2 st % = L i135e4lc
MR L THD BFFRFEAHEERRICB VT, =—T BT 2BaHiva2 5 Bk
FR- 720, BRERFARHEE R IC BV T, —— T U BLINFRE R E 2 BN T\ A D T
b)), HHEAICBNTIL, BEPEMOIE, ST O, Sx b -REr i
TBHZENERICARETH 5, IR, ZEER [multilevel] 72301 E) (BRI LA
N NIRRT, Zi kR CRER & e S akiE 2 R0 RO3E )  OFFAEDIER ATREN: 2 15
FHEAI M2 ZnbiF Ry, =2— FOF— REAL X, thowniesxig e &
FEEAER L TR0, FRE YR B 22 EREENZ DV T O AGE-> T 5, BIEDOF
HIZBWTIE, 20X 9 RRPUTEE R TIE (L&BY, LrbiaieE iy i



http://www.antidogma.ru/library/firsts.html
http://www.antidogma.ru/library/firsts_en.html

190 554 % HrERARKHER R OB %

LR, Thdz, Fox OME—DOFTHIZEBWT, Wb XA 7o HKES (B2 13H
EEB R L) BBSET A0, FEL TWDBIEOMHAERIC L » TREABITRESNLD,
I 2GR T 57200 =a— F O IEHIE Y & TR REUFIENE LS50
EIME, BEBFELZ T NDHTHAH BWILTEZIE, 20X H7% [HE] FHETH
L0, Lo LZFNL, fEk ENAFFRZE O S OOIERICET ARE TR ), EE) R
RUTEE O Z5E2IC (V) RELTEY, Larbiuk, MAER L 2WEEEOY
SUCB L CEA ST, W0 3L — LETRE TR UE R b ns 2k
TIEE -7 < vy BLEOHRIBRE 211 O A RFH], &2V IR FoFp], EEx
PHENHZE ), 2 L THRZI, HHWBAIcE, MRS T L, &S EEL T
5 (ZLTCZOZ ENFRITBNTRFITHIEL T D), T7hbb, [l 23 B ERE
12, HtEEEA T RND LW HHEERL Y LRI ERDOTH D,

4.4. 4RO

Z DOFAREIIFRERAVE) AR o R 2T —~ &L LT, 2o NEFITHEE] LT
BY, BEEER] Tho00 L5 IR A BHFFEEITHT 2 HERF B HER Sk,

AR TIL, ARSI EHeE, ARHERESIE T 2 4T 2ebiiz, & BIZ, MR
AERBEANGE LB SN, ZAUSHT BN G X b, SRR BT %
ERPUE DT BT STz, WIS, N8 ZON ORI T 2 HARIOSS, 725
ONCAFEDFHRHALI W T ORERIT 7 0 —F I 280 5 2 b, KIS, <
7 A = VRO REMEOEOFEY: REARIERGRIC L5 Kb 2 ok LT & 2 0
W) PREFE I, & BICATE T, B E =X — DM ORI BERIRI
HHCHARI SN, Wb TEPHEOFBEM T A Sh, —sEo @I
PRFES T, R, WD h—~ A L O o TR ERR OB 2« 72 (U,
T OO ST, I AR BT B HXFREIEN )£ OMR N £ - 7= <
HHLERNTWGD Z EAVRER, 227 b RRORERAHEERRIC & AR HHIrgIC
LT ENT,

REORIERREROBEAL, & 5D DBIFEE 0 E ARG 5 LB H 5
L) Tl HIRGRERO RS IIEE TH D L) T L, & L CEEERERIC B
5 EDOBIRITHONT, KV EERFRIWIRELTROLERDHLE NI 2L ThD,



191 A, REEREOHED [FEH IZBIT 2007

TiRA. FEREDFAED [FIA] (BT 50

s [158] THEHZOWTREL S BET L L 5. 2 OBFIE Tl amnidl & A el 0403
RENTVDED, L LEIUTTHEEIZE L COATH S, bbb, HIRIBECHE
IZE S THIBESNTWD, T FHDIC, TIHRa A FE2 L XD, ¢ = constant!Ifn]
EEWT D ENTE DD ? OGRS C L IR OEEE K
fFL2R, ZHEEEICRT 2 EZREEBONTRIZEIT S, TiER ) EERLIE, =
NETHEZ L > THEMIT NI Z EDR, ZNTET TR, REDHEEA TORIZH
LN L ——IZ L DHEEDORE IOWREIL, HEEARLEBTEL TS, 550
FHRFR D2 EEE OEENAKF LTS (L LE D TRVWOR L, 6%, AXHIZc+
vIZEN2WVITTH D), £, c= vk o RAL, PAUCRIEEENICE T 53 EhE
BOREOHLZRE L TNDLDTH-T, FFHZEMPIZEIT 5155 ORI E LT
W, R EREEHE, Eoe MBI ETH D, b2, KEtORBIIZAtDE
SEBEZBRVNDOIEND, FFHOET & IFEERTH Y, WASFMTITE72< RV, A
OB BIEFOT Y I 7 ¢ 77253y, U DIREMEE A2 B H S5, I
FOMAT & 1X 20, KEHOMEITE L O ORI IZ T D ORFE B ROEIEITRFL
TW3,

T, ZOMICBNT, BT ENTWARKOTXTOFI ML, JLHRFRTH D
W [158] MHEDOHEDOTHD (Z 2 TliE, RREZ IR T 5720, F O L% FIollkf
STWDHZENEFE LY, [158] OFFIL, MHxHEFEL L M CX i b — M7 BfR=
CHATHEEIZRET 2 1) 27805 BEZREL TWD, Ziux, HEARH]

v+u
- 1+ Kuv
TH D, HBSEETHDHLON, Vol E )T e b DIZR D Z LN T
XDHDEAI NP FHEEEOPATHABIRICRIET 5 2 SIXARERDTZA S 2 HIHMIC
) —Th5 ! FFEORED2o0MEuEvIZEA LT, FRONRETTHLIEA LT, 0k
TTOEAETH D, £ UMY MBI LT, MRS ESROMRIT, B
HHOIEF GEESEOIET) IZEFELTHWHIDTHD !

K=Y2 09 Bd TR Clide<, BREETH D, bbb, ZoEEL /NS
VOO BEDERMITREY ZOHE LV /NS WEES5 250, L LIOHE LY KE2
SOEDODERGLE, ZOEEIV/NSWVWEEZEZDDOTHD ! 2200&D H HLOFHT
— R OBEFREE LS UVEAICIRY,, T OBENFO [k OfERL 5, LTo
EBY, MHDIZL>THEMT LN TRV 2ODIBNAI R ARE—K 12 %8 2 5
THEHEIT L ZEIIARARETHDLIEVIRNHEL, Z200 GROKED ) 28, £2% 7
V%) ZEHTERY, FAWREREENFET 2 L0 oA E—G b7,

~— U0, 28BS VSRR RS B TEIZ DWW TR TN A, L,

w

(] Sk [158] N. David Mermin, «Relativity without light», American Journal of Physics 52,119 (1984)i%1 >
H—Fy NCAFTHZLENTED (FED,



192 ffiwA. REEREOHFED [FEH IZBIT 2007

IZBWTIE, £2OX 5722 LITFIZAREE WO DIT TiF7ZRW, T7hbbh, WL D00
W7t & HiIR2Y, LovbEEFER (1) 2@ U TABNICEAIND Z LIZRDDTH
%, [158] OFEFEIX, MHXMMEFRENmIZIND LI b Z L 2FaIcHEL TWA, 7
0L, Terld, IR FHAEH L2WE—OFR, ZAUFBEC BRI T 2R TH 5)
EHFIZLTWADTHD, [ZHhhbbT, 2oL, FHE, HEhEEORICZKIT 5
FAWVEBEIfR AR LT %, [158] RN (23) I2BWWT, FHIL, ZoriOERA (2.2)
DEROTVRBRZMNESTZ /2 725 L HI2T 5720, BIOEEERBNZEAL TS, s
ZRITEBELTCWEEE-0 L £ (22) TlE, RAFIE

f(Wep,Vga ) = Vea

WD LS, HWDOMTEBLA LSRR TWNA, ZiuL, HESRR YRR EWwICxt
JGL TS, b LEEDR v BT 2ER B/ EOEESHMZ 2B CEERLENST20D
THHD 5T,

—Vca = Vac = f(Wap, Ve ) = f(—=Vpa, —Vcp )

LESMER DT, T LI, (23) P VIZ,

f(_y)_x) = —f(x'}’)

EEDRT RS20, FRW X, Wnved TN 25, SIEICEET 3R
(2.6) OXFREITE o 7= EEXH IR, ENIEIT TR, FEHBR~Y MicBEd 25—
B 72 AE R B B BRI B DNEFF IR LT D GERHATH 5 1) Lo FHEED,
Tex OBIROIEL SZHEAMT TS, Tz, HTHEEOEBINGE S £, *FR (7]
#1) TRITINUERLARNEW) ZEiTEo72< R,

WORIE, $RBIERE (25 ZNICNIE L TWARITEER & OBRICBWTHIE SN
) CHREHEHE (EEENSTFEL TCODRICITE S RWVEE) &%, HilcXoT
HMEND D, Box OLEITIE, HOBESfIFEHEEZ B E LTEASNTNDDEND,
WV, DR ERE THD Z LITA LN TH D, — 07, TOREEOES—F Ev,p L vge
——IIHAERE CTH D, Lo, ZoL X, WEEENTFIEELEDDIZTRBRNOATH
%o LIz3o T, @3l [158] (2R 28772 8D DB, 7=72HIZ, RBRNICFIEL T
WDHIEREENET D 2 L O TE RWHT- GBIl E, 3720 bupe, vea, vpaPEX
(27) IZBIFHEANLVWIFEREZ L7206 LTWAHICT IR, ZHUTEy, £ (28) @
FRUTIBN T, HHIERE & g RN G A 2 L TR0, 2o Z Lk 551 HE
BOYPRNER A2 ST TN A, (29) BV CHIIER L WHEBEZRSTH 2 n
ARETH D LD Z &I, B EEROGER CH D, For i, HIEE & HGHEE
R LT &, ROLBEEOENTTOEE (Fl—) THOFITD LD Z & E2FFNAE
THZEIFTE AR, PR (BURAER) O%E, BT IEIR OEEN X E
STELARIELZR, L L, M Rc BT, R MU L TEIE S
IR0 9 Tl

BHEIBOTUE, 72 & 22 O2EHEIEY HEkE Ty aliel Tho7z LThH, 2
BHBIBDEEBIE L TREIND E WD L) 72— RIOMEEIITFELRNWZ EIZER L



193 ffawA. REEEOHFED [FEH IZBIT 2007

9, TR, INTA=F—ftE] X EEEE] IZBETLXE, £/ (2.10) (2B
LIRERE OSERE (2.14) ~DOE W ZIT, HD S FRMIGZ EHT 5 BZ -
TW5b, EOMIRPHERE L TRV Z, HECHRHICADITAZENTES, ZDL)
1z, & (217) 1%, ~—I 00 [FEH] BZEOHALEIR->TWD [—RE5EE ] OFICE
BT FEo TRy, 2 LT, Bxlx, (2.6) OxFEIIARx RO I ESGFTE FEo T
PNZ EEBRCRIZOENS, FLTROHA (218) PHEET 2137130, 20L&,
£ (219) b, BHREROLZEHBEREZLS, Lrd, BErICBWTEREENERIZ
RAHGEITIE, RIFERKRICRVEL1TT Th 5,
E5HI1Z, (31) ofbviz, BloFK—HA S F—

w = f(v,u), N f(v,S), Sy = f(v' _S)

BEIMENRD D, £ (B5) ITIELW, 2825, ZiuddrsagrEsh o sz AT
L6 THD, (3.6) BERICENLETIOHEERE —H L TWRWZ LIIALNTHD, L
ML, BEhZ RO D Z LICERITRVWE W) Jb 5, Bl LT X ToREzEnE L
Th, (3.9 OELHEMARMIIA () =175, TTHUZ, WHRIGEEIZBNTY, i
HT D Z ENTRERR O, $EHERE OIRE DI TH D Z LICHEE L X 5, ghllE#HE 1L,
Tex OBFETF— LR L THERNOIRESND (RERS, RBOBRRITHE S MR
T—2arThHhiHMNLTHD), HFB2AZ, v—I1F, £ 39) HHHRELT, 73CH
BA Ik L CHR, HAFEOB—OERZ BRI L5 LR ATWD, UiF e A%
HOWOLGAEITHE ) Z LI Z EITERLE Y, T2bb, £O—FH1EFBNEbIEE
STEHETYH, MBI LIEESTHETYH, HOWIEMEIMMEE O CER) L7255
TH, MHIIHEIDOTH D, u=02BAZEHAITIL, KbHEMARENIIL =120 )
MG EIZBWTELND, LL, RbEEROE, BXMEIN-2oMuL, 03
AHAPEIZ LY, W HHERRKHIG B2 0 n) Z e Th b,
FIRHEFERA~OEMN S HE LT, ©2FV, —HO BT EE I L TRFEL TN D
AREMEDN D 2 & FPRL T, =X Y F v 77 (FEAFRrI7R) BN FRETHD LRE LI &
T L, FOORITFARHEEOMSHEIZKAE L TV D &V S PRITEIMAREHR & 725,
ZOYE, Bk, HEEBRHIHE SN A EOHEHIIOWTT OEETHZ LT
Xl 2B, Bz, EOHEITIE, ZHRNIZET 52 200FHIIT,(u) = T,(w) TH 5
EWN) T ETHEED ZENTESL, EHIZ, ZIThHER, WHERE L HEIEELZER L
TR B0, T7bb, 41) oftbvic, (Bf & DBEAEMEEZSH7-DI1) t(v,u) —
t,(v, W) ZFARDVEN B D, FH OHERIFTSEOEBRIZE L TThiI T 5, T70bbh,

(W) -T,wW) =T/w)-T;w)  (43)
THHOT, Hxid (46) ORDYIZ,
tl(O, u) - tz(o, u) == tl(O, u,) - tz(o, u,)

EDHELS ZENTE D, EHITRIZ, TORBNITvRIZBWTHREFESND L5 A%
ZEDTVD (ZIUTEL BB EELTH D), Fox 1T Z O OT~TOHMRIE
EZMALZ 3PS, LEBICREREES ZEICLE ), Thabb,



194 ffiwA. REEREOHED [REH IZBIT 2007

9 _ ([f(=v,0) - f0,w]/2v)) + 1
2v [fw,w) —v][f(=v,u) + v]

B L OZ DOFRRR
1— of (v, u)
k= 1im 2 W s
S vs0 2v u?

L2 L, ZZTHHEY, ZI0LIEWn7R 880N HE X H IR,
FEIZEDI, KOENAD L X, |v] > (=K)7Y20ou| > (—K) V272 51F, @ E AR
HI (5.2) IE[v] + lul B —|w|EWIHFERIZELS Z LR TEXHEEML TS, Lo LEHFIE
EYLT=bId, KDENED E XD L XIBIT5, N0 2 8E L T\ 5,
BRI = K~Y21%, 3SR A2 RO3->0E 7 TR 12HEILTW5,

Dwv<c ) c ) v; >c¢
ZDEE,
vit vy 3v<c vi+c3c Vi+c3c v +V;3V>c
ThoHR, L, HELZERTDHE, TOKEEITLY BRELSRY, RHFEHD

Fﬁﬁjufﬁﬁjféofﬁb%,n+2c:§&&éo (+§3%®&%K%%hk

2
FolKFIUMRERD),

W OACFRRED, WD OLEEICH, 102 DB E O A IR OES)
WEIFE LW ST O TH D (FD X IR ENIZER6N5), Hifc s
LZEALED, TIUIREHRICEOHEE THHIZTE R, L, BRIz 2t
FEDRENVEDERITITA D E ZAFIE LR, BV = WITHIELEEONIIZKIT 23D
JRFTENCHERE 2R E L TS, £ LT, KEOHEAADORIZH LS cDREIL, Tl
B, WK EE DN LB OTEBIRFE KT L TV D Z & 2WiE-> TV D, W TROBRAIC D,
LS DG TS D & Z ATFEE LR,

~—3 0%, RBPICE W Tdveg L vga D2 ODHRED L BFRIEHRE Th 5 Z & 25
T, R (5.3) DOKDEERETH I EEREL TS, £ (5.3) 13, AEMIC, R
BN TITHIE SN72WEETH Drc , DEERLDTH D, Fiz, HHORKIT2ODORIE,
TR byey EKZFRIRHIRES 5 2 LIXTE RV, FEHIL, RANITEIT 5 By lTOT
MERIT 21 EOREL WD, GtExHER G LD ! &) Lizbiddh, Fxlzko
THE SN TORWRANICEIT 5 E & LR OEZ RANOBIIE 23> TND Z &%,
KAIHMELDZ EMTERVWOEE (B, HXFROFRDE &V O BLENG L TAER R 2
ETH D), Boxld, Zo Offix N0 7t N b & SV TH BEFR LT
R D, L LZEDEE, FoxiL, RANOBIHIE )GEDHEICET DS 2 E - <
DZOEEELCRTNUI RN E WS D, fERO &2 A, T2 ZCidiite, Z 2 Tlidit
FRUN, e ZL Ty rThlbhl s Loz, [Fofhofic>xE LT,
ELEABRASE, FHIEH, HTHFEHTCISIVET) (W dEitadh-ThH, b
KRR MR R R 2800 0 72) ! BEL CE &S, HEERY O EE 2R LI H D R



195 ffawA. REREOHFED [FEH) 2RSS 2007

DFGIRZE AW T-RIIUE 1AL, —FANCHIAO7ZE (ZERIR0, FEP 7l & EE R
IZE L

SCHER [159] OWFFEIC IS8T 2 FEFRAHEEE S R D THRIL-S1 | 1T DOV TH I = A >
MLk 9, BIBAHICK L T oZE#E L O S OEBOREIT YOG 2R FT 5
BEEHERL T 2) EWHEERIE, BNNRERTH D (72, FOERITIEIHLEE B
LTIz Sngn), 7 b =22l O— IOV TEED, LINLEDEE, H 5

T NAMNTEAL L 9 ERAT-E &, BT TRINS, TDL O THoH E
ﬁ%ﬂkf%ﬁ%J;kof,1ﬁ@@#%ﬁ%%ﬁbﬁfﬂiﬁ%ﬁwﬂ(%ﬁVLT
XT Ry 7 A% [EGE LR ITAUTR B0 & WD BICE R D R&E Tholo, £ (7.6)
IZBWTIE, TOEEIIRIOIERE, $72bby,, 2 \RFET AN B 5, (7.7) OEH#H
DIBEPMGLE 7o > TS, T7bb, & L—BEIZOWTEDIOTHIUL, DR
ZEHEIBNME [cross dependence] 238 V135,

BT, x> —x,v > —vDLRDOEY EZIX, 3ODKRESY MO a3 5, L
7= o T, (E%J%ﬁof%é%ﬁﬂmhfwéio ) AR B 2L
RNEDICT HEDITIE, y o zONEEZRZMT HMENH D GEERIEDS S, Ziude
%L%%ﬂ@_kfbé) B LB DO —E b L < Bbh b, JER~s
NUZBATT DB8CIE, THERIORHE] 20 CHREREENE LD, 2z, b T
RTOHFOME MBI IN BN Z 5,

BAIZ, WEICKHT AEEOKGEMHITIZ U2 Th s, T72bb, WL & HITEEN
%m#&wfiﬁ<,%%@@E#mﬁwm@%Eﬁﬁ%ﬁ%i@%@ﬁ&)KFd<k,
NPT 20 THL | HHYBFIC S ZD X 5 AN I OB BIFAET D, 2D
£ 912, [159] DOHFgE s £72, MRFRIOARZENE & EEARBRRIORILSIT &5 5T, BE
Thd 2: DODH T EIXTERN,



196 ffi@B. &Y 152K T A —& —{k

1iwB. HYRDIRAKB/NS A—F—1t

PUF OB TIE, WSO OREBIMEERA T S5, ZILbOfFimis, Rk
SEFGROT a0 —F NHE—D T 7 a—FTiFen b nH 2 L, ZLTTXTOFEDE
Wt XT A =2 —{bWAHETH D Z & 2R L TV 2 iz BRITIE, AEOARGTRD Tk~
HIVTW D HERMERILH & 1T E A SRR TH D, (i3 FERL TV D DI FFLo A
DHTHD, 72ERD, (i CIERFAEERROR > T2 HIESFH SN T D05 TH
% (ZOFENRRY Th D Z LIFAZEORGH /7 CRE STV D), FEHIT1993F1 5
19994E £ TOW], LU F D200 (75 AEIED~ A LY DEBROSHIZEET 5
W RENTWAET AT T N OMOFLHEEEI T E3EFR L L H ERBATUV,
WIRFE, AREESZREBR CT IR EFREL THLH AR o720, bHWNITkLZ
WD XD REENE T b0 Lic— [0 X972 & 2 x5ttt & B EBR1%0
IBIZRA LIEFILED VR, —TFF, ZOOEGmO TR ITZ DD TRE W] &,
ZbHZh, HmFILE D> THUTMOH LW E 2R R TE 5072590y (&) Tl
TLHOTIFHRL), HIAFIIMTODNOFERELIEL, HOOFRENHEE M E D IRE 213
REL 72T B2, L L, JElHED IR L TS ATReE 2 e L & 5 &3t
ATF T~ N oTo, Ly, 22 CHRIBEICSILTWDREER, BIEDEERIEE %
Wr22Mr LRIARREO S DO Th D, ZOREOREEIXZ SEVERIZERTH 2 LN TE
%o T LA, WESETIE, BUHEORSE 2T b L2 RS 4 M8 L4 2 EBRAERNC
RSN TWDDENG, EFIIOWVIIHHEZRET 5 Z Lich X, MHxHEEERO 2
EETITEWVEE L 1T o T2WMi 22 D ERRGEL L 9 EPROL LD ThH o7 (Ziv b [k
2, BOnNEoE, ZoHEGICAGEZfRn T2 2RO L), 2OFEFE, W<
DOME OHEHER LD 5 BOBRMIOIAN, £ LTER, TORNPHILIZEWHI DI TH
by TN Z, TXTYHEIZIZZNRVDT TR, T ANHLEN) Z LT,

ST, NHEE ORI KTT 5 5 015 AT T D EHCEEEA D &L 5, JEHmo
L 9olg, BERICRI T2 AND &, (ABxt (R =R 1-xf) OHBLE W o 7ok 2 22 fEp
BHze AT B, £ LT, %< OMAEMEHAOBERRILZE D XL o 28kt 2R L itk 42
ZENRTED, b E, TOGHROBRE CEEOMEICHEL LTI R, B2 R
DAETZRTIULR B2, LTER-> T, FREBIZE Y, HOERRRBREICKRT Dk L7
HZEOMIERMNFE LT e b, ZofE, HAREDEEEOEE, HoHEE
Fehhio E) L LTOREZELES> sk T 228100, ZOFHEER =T 50
ZOHEDITL > TRESND, T720H, ¢ =c(w)ThD,

BREIEE~I AT NDT T T PT ATHNS ZIERETEMT 55 E T AT =
N E b5 L, GIREfRICE S L ZAD) S v a7 Ax—22/IcBIT 5 7 n
T HRERDNEDIND Z LM TN D, BER AR 2 BRI IIEIC L > TEZ D
I, ZORENGEETOAERD D BIZBND [100], MAREEO—EME &V I IREID
BWTEIZ, NOREEDEEEEA (BEERIZB T 571, T72b6

vy = (dw/dk) = cy/w? — p2c?/w



197 f4#@B. V152 MH T A —&—{k

(ZZTC, plIN7TofrgEE) WAELD, 2770, ZOM@mICBWTTEEARS L OE
FIERER ORI DWW COMGEHIA T2 D72\, 22 COERBERNE, R BRI B#E 2 Ff
DN OOYERFIRE AN T 5 2 & Th D,

WDIODEEN—EIZAET D, 1) ok FHEITE S TIULFHMEE I TRET D2 LN T
X002 2) o kKIFENRINE TRAINZDST-OIFEN? 3) ofk(FENbEX
HEns oL st on?

KR 7GRS E T TET D, T h, RIUFMNR 55, ERNC L 5515, [blis
B LBk, EIAHSER2205E, EERIC L D55 GRS, A&vEMNLICRIET 5
FETH D, BUE, OBENEVOITRZIZZET -5 [59,67] THY, HEHERITEX
IZZDIFIEIC K Y, JEHE 2/ NGRS £ TORE CTHIE L CW\b, Lz, ZOHEICE
RN FAET D (7], Lavh, ZOHEIIIRBIICR 07 Snd 5 2 L &t
LTI s, 37bh, ZoHEIRATZG GHESOWNERICRIT %) e &
BIRZFRi > CO D AEEMERH Y, F72, b LELZ LM REE Thv T, =
DIFRITGEE & F o7 EEMRTH A AIREMNRHHDTH D, TDOMDIFIEN (c(w)i
TYEDIEFIZE 5 TC) I REUITH L0, FiEE COMMANGEEIZHLNTH D, £
72, 1OOEBIHHLHIZ & > THAREYITH DB, Z 0%, Z OfERO#AIC X - TH
LN EIND,

PITFIZRWT, Fex 3RRARHEBER O FIEICHE D 2 L1875 (ZOHIENRY THD
EWVWHZE, ZFLTEOHIEL, MRSt TAvvaz A v ORI TEEZ BT 5 &
WIS OTFT, 220028 AOEEICEIT S [RNTO/E LrGx/snEnsg Z &
1%, LIEBLEND Z LU L 9), FERFEXIERGR 2 O OFEIFRE (B 21X #GER]) oE
HICER L CU, A v 2 — v Oifads? = c?2dt? — (dr)? ST Z & &2 BnHZ
Ve TIZTIL, HIERICETRZRD2OoDa A FERNDMLERD D, FUS, X —
IV DERAs? =ds’? TEZ, boEHH LWGRO1IDLLED DT, R EF
FDDIIME—D HAs = 0DITZ B TH D (¢ = constant EE L7=8558) . Hlz1E, EE
OnFE MITERE) 25 L<E-> Ccdt™ —dx™ —dy™ —dz" e L, &0 [EEal)
EH/HZLEINTED, D WEt=t" (727 Lc?=c?—v?) &RhRd, Thbby =
v/1—v2/c2 GFREER D BT OB AR 2 BHEH 2 L2 i 2 5) L4528 T
D, ZOXITEIRTIUL, MHXFRIIRNE R Y 7T — R T iR — 8T 5 2 &
(270 %, ZOMOTX Y F v 7 IR TFFAER RS & RIS (T72bb, FpEIh-
2ODRIRIZONTDI ) NEFTHEST D ENFRETH Y, LImd> THEX ZEIRO 5
L, HERUEBICTE 200N T N THINEHLMNCT D2 LN TE LD1LFHEROI
Thbd, HTxlIZZTIE, ZOMOHHPLZXYF v 7 BRIGUCOWTHRET 25 Z &%
L7220,

212, A 2 —VLORFIZER LT, FIH ST D35 2 Hsin BBz T e
BRI THD L VI, OF Y, A 2 —rUNZidERc(w;, 1) ERATILERD D
EVV) BBTRF STV, UL, FOLAITIE, #E1M v 2— Lol (2o
BRI HERENSSIH LI O TH D) 11RO L 9 ICAHEE 72 FHBE B



198 ffi@B. &V 152 AMH T A —& —1k

a(ly, wy,v,)

a(ly, wy,vq)
WZIRE L, L7eDio THEEA VU #— S VOMEET LEMT D Z ENRTE R, B, HE
BRICEZ RO DUENAE LT, 78R s, ZOMEBEBRIISDEZA RO Ry
T —DEAIE BURZ R > T DD THD, 20 L I, HODEADFEOLN G HFE
T HHEEREELIT M &1 B 720 FEERAERH B R O — T2 T AN BV TV D iEm (OF
) DL A TORREE, FEBRMICEMITDLIZ ENFETHSL B, Ko
T D HLKEEZL - T?) MOLICELNTNEDTHLIND, LLFIZBWT,
o 1T DRERITHILL TH L D, 22 LD, Fexldd 0 55 c(w)FiEEEEBICA
T, ZOfICAEREMADZ L1275,

BRI, ZOERITRO Z L2 EKRT D, & 2DRIED RNT OFRERITHIE Fhi
IIRTE L, FHERERIIEFEO RO 72D OREL ORI L IR FHK T T 5, ZOfMiwmo T
AT T XL, TH—OBRAR BAEREEEE | 13F7E L ((FET 2 Dic(w) DA T
HD), TA VY2 A NZLDERA 2 — VDR LD T-DI2 & 5 R E D E wi’
FIHEN DAL, FEBERIT oK FT 52 L1275, BlxlE, RNICBWTHETT
5851 oOWEN, AR w, ZFF OB THHLE101E, EDRICOWNTOREHE
()BT ZENBERTHD (FSIEZIMERET 2D LFRRID), 220D%N
HWTETT 2551201, BV AT AZONTO2O0fH, T7bbe(w) & c(w)NARIT
BND Z &2 D, 8RS, EWITEERT 28 RNITBWTE, [FA—0X3HER 5
W EFFONLTH D, ZOHLAICE, Ry 77 —ROMEL LT, Holo XHEWIZ
FEOMFNTND (TRESMR), IROFFITER Lz, BPICEBWTETT 21823, 5
725 H A E M w, Z R OB OB TH L 5E1TE, c(w)BFEORE, AWIZERT 5
BHEL, 1 OHEIZBWTCEROMBR /B E D2 L7 b (BT o), B
TOFEITENT, Fox 3ok [4,17] OFtR E DIEHHED = L1215,

' % FRNCEBWTERET 2 E O E T 5, BEARIZONTOA & —ILDRA
ds'?, BLOBIHIZRIZOWTDA X — L DENX ds? = c?dt? — dx? — dy? — dz?12, (c
DORHVID) c(w)ZRATHE, ds? =ds? XV, EARR (dr' =0) 2KkD X HITER
THZENTE D,

= a(lyz, w12, V12)

2 2
dt’ = dt EE%%;#ggi' (B.1)
—F, EARIIZOWTOARITANTH Y FtlT 5, ZbiTT T TENTORE) T
LW EEFERAL T2 9, MLEOEICTENT, () IRz —E 0BT
WZHE> TEAMNGAIIZ, HDHWIZDOWH BT Z N TES (Fnb0EITT~
TEMTH D), TIE, FEEB—FOBIIFIZIBWCTINE L7=0ny, e Hificiy ol
HEEIZBWTHEGEE L7=070y (HAWITEINEML-00, B LE=Z0n) %2, Fok)
WL TIRET 200?26 L) [Ha=0 X, 5100581 L Cidd 5107
TR L, ZNLSAORGUATK LTRSS TRGEE L) ¢ E-o7b Lieh, dleliX
H O ENIET T, ZOFEOEBRY 7o kg7 TiEWR) OBEBE L S 23 IU& UEDIE



199 f1#iB. HVELEEE T A —2—1k

T72, EZAN, MHxEma 6N (B0 Tl XCEF EBY, =70, E2hiE
BENTZHEDIZBT DT E DT ) EEST2HAITE, Z<ONTTSIZELLT, I8
& EFE) OREXICHEZE T BT D072,

1 — L Y EHADE O 72 0O o Hitx T OElix

x = x'coshy + c(w')t'sinh

c(w)t = x'sinh p + c(w")t'cosh P
ERWTHREL S, T5&, m—L Y ETanhy = (V/c(w)) (22T, VIEROHEE)
o TROLIIZELDBND,

c(w") c(w") ¢ V.
@t OGN (B.2)

:,/1-v2/c(w)2' = J1=VZ/c(w)?

X (C2) B\ TdxbdtzEEX, dr/dtZ AHTZ Ik, HEICOWTOZLEHR

c(w) g V2 Pl V2
vl +V Vy c(@)2 Vz c(w')?
_ (o) o = = (B.3)
x wv Y 174 /A vV
1+a5ﬁﬂij I+ 2@ c@n L+ Z@cn
155, x#ZIn o 72BN OV TR E S5,
c(w) v'+V
v = % (B4)
1+ C(a))c(a)’)

%kﬁ#ﬁﬁfi%uzcm)CCT‘wilﬁ%ﬁﬁﬁﬁé%ﬁg)kﬁélkﬁ%#
Do TRTORITERRITI - T2 OGS O EMZRAGKANCELS CRANBB~, BLUSR
Bﬁ%CN@E@iﬁﬁﬁﬁmm@ﬁﬁkﬂbﬁ%%ﬁié):kK%ﬁbi5oK%@$
ki LAuE, X (C1), (C2) 2B 5 E B L O 13N L= BB & Ff - 720
(ZNHITRZEDMPIETH D) Z L2 BVWHZS, K (C4) 17X 15) LTy
—IZHE S TIROFBICEZEHT LN TS,

Vi3 — CC((;)),)) V12

V13V12

- c(@)c(w
ZOWACT DL, ZOROKRE BATONR) b LS RADE IR, K’

v'\J1=V?/c(w)?sin 6’
c(') V + v'cos 0’ (B6)
c(w)
ﬁﬁ§®ﬁﬁ@%m%ﬁﬁbfwéo%ﬁ%iowfﬁﬁﬂ?%§ﬁ1ﬁ®ii%%éﬂ
5 W =c(@)ERATD), WHRLGEICYH, AT DWW T OM KRR T
THHIEZRNHE S, U7 l\/vOD’jﬁTﬁ'&%E@iirﬁ’ﬁ%éhéo ZDZ ENBIUK

(B.5)

Va3 =

tan@ =




160 ffi@B. &Y 152K T A —& —1k

MBI vk = (2 K)ok SR s, TRbb,

?:

|4

kO _ kl
0 _ c(w) kO = w
0= y Ko =—7=
J1=V2/c(w)? c(w)
0 w' 1 w'cos a
" c(w) T c(w)

TORER, Ny 77—
c(w)J1=V2/c(w)?

=w
c(w) 1-—

!

(B.7)

4 cosa
c(w)

DELND, ZI0b, JOEMIXT 5HEE (0 #0) OERMFEENESHIND (FBE
72 % FRUT%E U CIIFE R 72 2 A 35053 %), 72720, IROFFRTREN5H L 51,
FHEROLGA, ZOBRIIERELADIETE/NSW, FHEZDIX, Ny 77 —8%ic>
WTORKIITFRHEEN G ENTND EFRLTWD, ZIUTREY TH D, MEREODH
DR CERESIE Z 0, B OURORINERRZ T i S, B EE EoZFIENME S
R ZTE L XD, EORZNZZE OMRRIRFEXHEEE A RET D D02 7RI LA, PEds
A UG EEIIMERD A2 D Z LN TE oD L, &% THR-7-
RN VG BIRIIBEI A EE T, Lo b MIERIISGHANC & 28 2 TV D 072, BEE T
FELRWGETE X, HEHEEORDYIZ, FEBMIEL & ZERAICBT 522
HORPHRE D OENMSF LN 1T TH D (£ LTEIUIR—TIE AR ), £ LT, BHEC
AIRFELN L, EROIRI 2T 570,

TR F—EHBN RN RLOBHIIRD K 51T b,

. Ve ,c(@) |, oo
Erowmewy | _ Cawn VR (B.8)

ZOMFRDT AT TIHED LT UL, BEPICBIT D2 HOERE EEERICBIT D h0R
e ORITIE, K0EBEERT o D=0 FHE LT IUER B R0,

(1) ABEZR - IR HRIFEZE TRV THREZ > -5 THlT 5,

(2) EZEPITIT DD ITICRRD AT 6 U CTIRARY 22 il R A7 2,

(3) BEZEHICEBIT 2 HOBERPAFIET D, T b, HOMEITNNEZER 25/ L T
WO TR 5,

(4) Jeix Tk 75, T70bb, SOREEITEZ T 2 a8k 2MICEb 45, 2o
BGUE, [ RZEIHENTWRNDN? | L) (FA3—2AD) T Ky 7 A LBk
ZEED, RERBIMEORF5%2 L CW D IREERS 5, T70bb, FilboE 2 HiC
BEIEE2 LT RN D 5, i, SBRXTWEDIL, FRFRBEORBERZRFE LV
METH D, RIRMEONRIZEDLD TUNEL, ZOMREEFERECTOMIEIZ L > THEN
J % 2 EIFBBRE T ATRE & IX b, DT, RIEOD AT RO R D
DB E DY IR K - T T Rbu TS b Th 52, LavL, FREmBEN



161 3B, V1528 MH T A —&—1k

HIZRZ A THNLTWADIL, 2 F TOMEEESHIBRO AEiLE 2 KRR LT (A%
IZHE-TC) HIELTH BITRORE LW 97, EbhOTEVWREKOARTHD, ZDZ
L DE#EIZBWT, Ny TVEROMIZIZNE TERICUIbIES N TWA Z &2 BN
HZz 9,
BAEBRSIFHRATT D80T, TR TOHETe » c(0) DINAZITRIVEND D, =
OAERAEEE, Bl20E, drifg etk
|ﬂ»_ﬁﬂﬂL
(c(w)At)?
MWA[BETH D LW IHFRIEO T T, RHeErERR
APAt~h/c(w), Ax~h/mc(w)
BILOZEDOMEZEDNNIZH D,
AT Z TR T D2 ARUTE L BT 2, ZOFIE LT, ot &Iz oW T
Rl Lo, fRE LT, Hic/afiik

1

1_dlnc(a))
dlnw

B =

2, PTG ORI 2 FF O HF OFNg 2OV TDRA

8n3c(w)?
 hw3
BEO (BRI, FHE RS L OB R O) RIS W CORGRRdwE = dwil® = dw, B
IZHND, BEWIEIET A v a XA v OREBIZ OV TORRKIZHEND,
LOBEFEREEOLAIZ OV TR AC - c(w ) ZFIHT 2 Z &2 LY, SeT6585%BEED 7
— U TN ONTDORDERZE D,

Nkl = Ik]B

2mi 2 .
Dy = _C(wk) exp(—lwklrl)
Wy

D EERIETOc()RFEER LT, Dk Z BRI Z LIXTE v, SO (K
ELIBTIEIRE, PAERMrmfs, AnsElrmfE, 5x) IOV TORKNEREZHELGEICYH, &
Mo SR TOORFMHNRRAIRTH D, BHOFHEARIZIBNT, —kiafle LTR
Ac = c()&EAT2H TN TEX 5,



162 i C. & 0152 EAMEMEAFIE A B = X I

F#mC. HYBIRARBIKEEA DXL

Pl T T —FE Y 00, HFELEOTFr U=t &SN Te(o)EIFEDRE
ERAHATHAE D, FE, THUIEZEPICET 5 EBIREIOERRICE T2 H 0 15 5 KE D12
Thb, AN BIEIIFE LR D f—hi 1) Xtnb72d, HAHFEDRE LT
HZ8 % L K 9, BZEHRIZBWTIE, BIEORIF-AMFE L & AR -3k L
TEREBLS I (BUEITITAAE LRV o OB TR A4 U 5, SeDOEREITK
AERI -5t & OBRAIZFEEAEA BREE) olfes L itk 52 &mTE b, b
VMBAREE —BrEE TR D e b R X B e KT T (REINAES I ENn5), Zhpz,
INODRDOHNEBEIND Z LD,

JRFNHDWERY b a =0 ANIZET 2 IRENIBLIEORL T OIRB O —F TH 505,
Z OIRINC K o TEABKRT OIRBY O E A JE A AR E T 5 T LIXTE 2R, (A8xt (b 7s

UNCIIAEAE LRV IS5 2 & D TX A1 >R - ET 5, lﬁﬂ&ﬁi@
¥~Wﬁ%ﬁwéﬁ_ﬂETéﬂ&ﬁmpimeHh@:f1mi OB LE
HIENTED, ZOXD itk DBEITIE, HEXMNOE T & a7 13— Sl J%Fﬁ
ftéhfwé(ﬁﬁﬂwﬁﬁaaiﬁfbﬁw—— V) EAET D ONEENTH D,
WP ZRIRE BT V&S Z L2k, KOMAHEEIZONTORXZRD X 5 12FE<
ZEMWTED,

c(w) = 2

ﬁ' Ve=n-—iy, (%)

Nfez/me 2 2
(Wi — w?)?% + 4w?y? (@p — w?),

n?—x?=1+4n

Nf.?/m,
(wg — w?)? + 4w?y
B Eldey, yBLONFOEERET H720F TV, yOEZRSERISRDTE T2, £
DOIEIFRITR T B ORAERIZ & - TRE S D (BEZEHOLGE IV THE—RIEEZR 8N ,

ny = 4m 4

62(1)2

V= 3m,c3

OB, F’aMNBITDHIENTE O, HMEBEKIFESAANNICFELTELT, »
OEANEN T LI, Thbbo K we/137, 701 K 3.7x 10" em » R, (Z =
T, Ry = e2/(Mmc)ITE T DAL OO ATH D, Nf OMEITIOERRIBIE 2 MRS 5
DIZH73727EF O, BALEFEN T2 0 ORI OBEERT 5, RiE, I TILoEFD
RZE, BLOYtobCEB SN EESOENREE 72D, ORI FRORET IN
IMIRETHD Z SO TH D, BERB L UHOZ Lo 2 el 95 =012, I
T D TWE | BNEFEIERICHIZ > T ER->T) WT (MC1EMR), [ (Ko
X L CHEE T, CliE 72T 58 OF Y ZEERoTEREL TWD EERET D Z &M
TE 5,



163 i C. & 0152 FEIIRIEA /7 = X A

I ._r;.;x;:..-.-.'n41-11?-.;.-;:;}.;._,-”:._ —

- SN A R W

C.1. BEZEOZBRHIMm L L COXDIERE

1ODOX N E O DO R E Z1T 2Ry, 2Rg, R) (22T, R =A/ITHY, 1L TIEH
ST WHROH) Thod, FHEHTRLX— BHEOTRLX—) 1ERT Ty
NEFNF— (BEFOT LT —) ([ZEE LD, BT 21e?/(2Ry) = hod b BT
ZEMTED, LoTAMWELND,

2mce? hw?

L= hw?R,’ Nf = 8mce?R,
DR TTAFREEE L Z DN T DI AR 723 (PR AU TR DIE 2 £,
c(w) hcow? (wg — w?)
co 4e? (w§ — w?)? + 4w?y?
ZNED, ¢g=c(0)ThH DI D305, KHOMFEEEITEEBDHEIMNT 522 TR
+5,
BT ORHI 2117055 ((C2) B, FIMREIKOL513(Ac/co)~ — 05X 107°TH D
(ATRERRBEIIC 31T B I LSS IZ L/ EWY) . w~1018 sec™ M 21T BRI
(Ac/ce)~—14Xx 107> ThH D, Fv7T—hFUT KD HEROEB O RENL, SRIMRAEEIC
BWTEZ2HUc/cg)~—10%x10710THY (I LAED), ZOFtakoiH il REfERO5E
R b (w~wy/137) TlX(Ac/c)~—3.6x1077Th D, £Rc?k? = w?exHDHZ LT L
D, BEHREU, = (dw/dIZDOWTIRRERG D,

d(a)\/_ )

Us do 0
FEOEEE & BB DIz >N U, 925, (il L B9 5, B &
HEOMNCIIT D IROZET Z OFLalk O H FIREFIROEESR  (0~wy/137) THHA,
ZDENT0.01% THD (iR L THEZF2x1077), LR THHAINTWDXDOETD
INS T2 A RIS IR O & 5 (BURHIERICS &5<) O THHZ LML TB
29, ZOXI MmNy NpIRIIHMERRMROEREOMA L O T, kL LTHE
FE EBREIICHEBERT 5, £ LTEE, EF1RcB0nTIIno omEE2 AL LT
FE LT UIe by (B, SeERea 7 N R AT 588
BFED— 072 EEREET) ClX, (MEROEEB O ZEOLA & [FIER) ARk
W DKAFEARIET DDA Th b, DL RBURTIEIH D723, %ﬁ_%ﬁ
BN OND—ERIEREZITR L L 9, c(w)DofRFHEOBRZFEBRBENZTO LD E LT

(€2)




164 i C. & 015D EMEMEAFIE A =X I

RIET DMEN DD, W7 DB b IRG G 2B FRIZEE T 5 FeE O BRERIRERR & 5 | =
ANDZ L2725 TLE I T2, JIEIT MEezMESERV] BE#ENR SO L LT iulze
SV, R, BZERIRT 2 EBRIMTROIRT IR B2, e EWEOMELERIC
B9~ B MU BEERI 72 BRI L BRI T LG R2 Vb Th 5, —RIN7RGEI12IE, WE
* & O AEAERITADEREE 0 KA LT\ D, RIS, B3R w3 E R 7 2 37 ) 2 FH 5%
RAHMSTTREF L TOBIETTH D (ENFET T, AT 2@ TIEARW) .
DOZEHUCEE L= #50E, H 0I5 EEDRFEEZER LT, —RIIREAIC
1%, ERROMERIINE R E, Lieo CTEEROFEE A S5, BHMER 2320
SR A T ATREMEN B B 720, SR —/L FE SRS 2 0LERS D,

HEAROWEWFIEICBI L CTlE, SFEEEEONMOFREA X — &, F =3NS —E iz
T2 BEEIREIE OB O 22 R SRS E ORI M E L Shb, FRIIRERLE LT, 2480
AR MV (L— =) DIREMINDIRD AT VA ERNZ L > ThRELTH
F, RGHTBRHIRY Z0EHE Tldle <, ORI L TWDDIENG, BEaflio TR
AR T 2 L WO BEENTFETIE ST ARHEETH 5, HDHWE, BAFRITONT (FH
R DRI HONT ), KR Z% L LiadiudZe by, Sik_jza x> M
FWFHEICKH L THEHT 2 2N TE D, KR (o) Z220DHFRUCHFIL LS, FHio
HHRZ R LOIEIT (w0lT) L, F2DMMA R LOKE I T (wyl2) it 5, %
BLIEZ D ENTED, b Le()EIFEDRFET D &L, THORMEITIREE LD 2L
L E BB LT DT TH D, 72721, IR LICLEE 2D 2 L IITHE 2 RN &
2o
FHTMRIEN AT B L DWW T O RICFHIFHE DS c () KA E DR &L D AT RE
PR & 5, HWEEROKE, “HERINIZIBWTREIIZR A7 RVIZIROFERIIR 72 3 BL0TH
B NTEENOBIIT S Z LN TE D, 270, MR RKEWESITIE, HNERRICHE
728 (HA, TR, B, ZapPFELRVEZ) 20l L-2 L2z To L
IXTE R, c(0) DoRFEMEEBET 5720120, w22V Te(w;) DA LI 22 B0t
EATIR ) MENH D,

b BRZROOL, IEDGHBEIR O G Dc(w) &, X#Ek E 72 1 2yf kO 56 Dc(w)
EDHIETH D, FIHIVTWDHIRIZEBWT, BDOHD B2 0D OV TIIIRT
— 2 BFIELIR, 72720, yRUMCEE T 28R ICIT—#HOREER H O (EEIET VN> T
BB 548 KOOI EREE OBEHER « ISLRIRIEEIZSWTE [7,59, 67] &),
L YD/ 2 B N DWW TCHEE 2 > 2 L IXTX 720,

Z ORI LT Di b AR ENE, Bk Ot 1) ANEA SR,
BZEOHWEITZEL LW EZRONENEWVWHIETH D, b LEZEOWENELT DD
Thiux, Kt Of) OEFERICKT AW FMOEERHH 13T THH FHAEMEHDIR
), c()IEE 1, ZOREOH HHEDIBL2DTH L,

PLED X 21T, Emici VT, FEktaxttEeiin, & BRI, B F4IRT5
FHARITKIIET S, c()REMEDFERIZONTOARDE X HENTZ, c(w)EKFEEDFEE
ZDOHDEMRIT H7-OITIE, BRI NLE L D, c(oRFEDOR K DR
RIIEEREEROGSICBN SN 13T Th b, ER EORERZ2REIFAET HHOD,
B 015G AE R CEE CEBREN LD L2 A S,



165 i C. & 0152 EAMEMEAFIE A =K I

Z O ERTIE, JEOWENTT L OGEITc(w) K EZ b To O T REMED & Dk % 72 A T
ZRLD I HDIDIIONWTELE LT, UL, WEITT /WIS 5 I kIET, oki+E5
NOYETEz, AR SR 28T L 5 RIRERERIIFE L2V 2 L 2 B2
9, T THERDIL, HOBEITL, c()&F, Ry 77 —oikHlR L ONEE S
D3I DDUAFNEN, HOWETT AZB NI AR CHAEIZERE L TS &V ) A
ThbD, ZIHDEIFIED 5 BAERED20721F & 8-> TWOUE, 30 H ORFEMEZ 3R
WETHIENTEXLHDOTHS, WHEFTLOEAICIE, BEEPICBIT52ERIES ()
DIRFEFBRRL, BIET BRI L > TERIND, BRI () OIEBIOZKRIIFEA
ELTRRTHZENTED, (LITEZ, ZOMNBTHRHNLEZETLOBEAICE, LVE
UKL OTHIIRHZ AR U D OB OZRIZEE 2R, 2 S OSAE OEENZRET 5
RE, D WINEERIAD T/ NEZEM [elementariness] | (ZRIT ARENET TL 5,)



166 D, WL O DEFICET S AL K

fF3#mD. LW OO DRERICEI S A b

ZOERIZBNTIE, Bx TN < OO FLARIGEUCE it 2 Z 12T 5, Zhbo
{Ecnﬁfﬁ)it ztiimtsaﬁﬁ 4y AR T D O TR, BT OWTDOEENSIED
£ 9, & EMIDIEBETS U CRBROIRFE A RO & W O FFE, b D )EF—
®¢ﬁ%ﬁ%XA%ﬁ0&wowot%zﬁ_%%,Eﬁ%ﬁM%&@T%D/~%@L
T I LE2EvorRmbaiRosdEs, L, ZHEFEREFELTND Bl
IFEAOERIIBE ST\, ENE T 7 T D=L A NEAL T DEHD LIl
FTZELTERWY, bLZOXIRLOEETIUE, (22— hrOERNCET S X 52
2R AGDT-DI1E) R & HITh TR T2 & 5 ZemME D AMELE L i iU
ROIRWVETTHLN, TOXIBRINIFELLRNNLTH D, b5 52> THE
Eﬁﬁj%%A#éﬁ%fﬁﬁ%ﬁﬁkbiok?éﬁ&% L) ThbH, BTSN EE
CTCORFEHRT L, [TIE, HKEHINST2WEZITH L2002 L) Al 7pEe oM,
2y, &Ry 7 7 e —F| ﬂTéF)t?w&ﬁ W D, REZRMER, A ITHIERIZ
DOVWTHERTL & 9, #IERMI 21X [IEOFE&EEA] 2 [HOT) WT, #EkIZ K-> Thl
TN TOLIWEN TRORE&EEN] 2 HHFOT) WbH ET 5, Wiomfs (XD.1)
IZOWTHRETL L 5, HERDOREREHZHEVEY, FHomE Bz & ZAIZER
%%, BHO X S5z, HERNSEFS BT ORI TN B R TEEHIOROES Z L3k
<, _%%_ﬁﬁof@FLiokféobtﬂdtFE%@Ji%@ii@%ﬁ&@
%, HIEROFE D 3 RNED D) 13T CTHDH, ZORS, TIEEM ) OfElE (M Z AR
f£9H720H12) HERL TS, %%L%otMﬁAi;m®%% BRI D HRE TR
EHIEATDZ Ll s, ZoZ LIIWEEICHT AEIOEIBEREFET D, ENE
TT<, MOFELEL D, EEOWN AZBEIZ -2 2B LT-E Leh, EHE50

X D.1. I&EMES] OF)E



167 D, WL SO DERFICET S A2 K

DIIEIL, EBLLDOYNAICR LTI DRV ON? Zivk b, FerlloE Lkt
NN BRI A, KEABPGLNLDN? (KEJIOFEIADOEEOH M
TR TH VD IZH DB T,)  BEAOKME LV D — xR R ORR > 7 iR
T, TNLSNDY, BIZILERSEOKMEORAEFBRET D, ZOTAT THED TH
HZEITHATH D, Thbb, ERIE TR, okt TEf] 22 LRV ER
DR A U0 HYERLFMFIET 2D Th D, LR, ZEHMOFE—HAIZB)
T, HD1OORL XM OB PN BHDFLEZ R L, ORI BHIFIE L2 Z
EERTZECRSTLEY, BILTEXIE, HIRMDO N EBIORID I 5\ FH 5
ERAINC—FEIZT D LD, UIERFI LT _RTOHEL, B825<, HEAEN
TR0,

FEERISHICE > TR VAR ERDAEEMENRDH DD, ==2— b O RNIE | F1 B
D~ AT VT Ia—FIL L 5% EO— Rt Th 5 (Bl 2I1X [157], [11] Z2ZHoD
&), FNFEF TR, BRITHBI TN D S D1 DOBBRENET LD 5, RS/ R b,
BEWGRMITET UK L TR T LIZRBE R L 2 _R& 72 LWV B 22 132 TR A
FNTWD, LaL, ZIUTELL 2V, BGRIE7T VX, AV L%, TFThbxro
o T) BT, ZTOHEMEEHENDDL ZLDOTEIME—DET LV THDH, ZDXKH7MTE
TME (TRFEFIROFE O CIEFERISHEE A OFT VLT8R D), FROAEED
DELIFEET, HOPEMEL, WMET LN TED, TOETIVEIL, BEERMICIX
RDOEIRHDThH D, ZOET /LTI, FHANTIEE DD THUNR HFPERL - ("Lesagens”,
RIEFITY anYa=NA « L —T ) Bd 55 R —HRIZROE - TWT, PR
& OEYEEZERHCE OFEEN B AR 2 TV D EUE SN TN D, 2200WKRITHEWTE (-
1T BRI NTE-TEBY, 2O, BBEEO2RICKHIT 5 ) THWZE | EHTA
LTl D, 1212, 1215 TL L) &b, BT EEBHTIOEF EORIFIZE -
TARERARDEDND, KER CEEMIRTE TkmEL L) MEOHEITIE, 2 O0E&ED
FEIZE S 2 Hefiltns & OIS ) OFBLOHFIZ R BN 5 AIREMEDN B 5, 22O TUEE HIZ
H Y1 ODGRN B -T2, 725, Lesagens W ADIREIZZ O TEWIITTHY, Lz
Do TFHIL TRZT) WRITZAR LR, s, BJr Pl Al T LT
IITENLTHDLEWVIGHTH D, 7272 L, 2O RO 4 REIEDEEICHN T\ 5,
1) Lesagensidfft 2 *MIRIZ L - TN LTV D (F L TIIRIZZIUCEE- THe 29 Tk
£l LCW5%) FraEtEn & 5, 2) Lesagens| IR D & BERL 3~ 5 M E % 5 - 7R - ZlisH T
LAREMENR B D, FEARNS, TNOD I & ZEFENRERTEMT L L bBEETH D
EBLEDEZARAEETH D, EROBFICEBNTE 2, EHCOWTTXTHRHLMI A
STWDHDIFTIEERW, B, RO EER)R L OEEESERICEH < 50 KIET
RN OWTORBEREIX 2 I TRy, BEANMEREE (LR TER, flZIXZ
F DOEHRRHZ A U D8N S)) 12 KIET BT DG ET D, Bl Z135E 00 OUE
IR LT, [EHRI3 & OBMRIZIBWTIREIND DM 2 &9 Bl (Fex AT B
TV BFERIFRAN ) 0 BT DREL L L) AU 5, EMERZFEANCRET 5720
DEEIRITENFET D, ETDHZENTE DD, HDBIOHATIREEIT KR 5 IR EE
DAL BIZE, HEET5200/NROBDITRDOHY) DR THDHI-0, TETHZ LN
TEHDIE, @ELINCE-TEIEEZEND) MODENERD DTN N LA T1D



168 D, WL SO DEFICET S AL K

FEREE O L ETHLHENI ZEDHTHD (HAROZ NG, EULHAHEEOH S
[Elfis G OZ L EZE L ET), & L0 [HR/MEOMREE | A3ElERED 507 & HEEIFRIZ IR
EEND 751X, BxIXBEMERE/HG-2 L2 d, TNRKGTOLRERDDD, Tk
HAOFRETR DD WD RiEE, Fox OME—DOFHOLGEIZ OV CHIBEEGHICIRE T 5
ZEIEFTERY (FEHPOIFET X TOWERZID BR &0 5 JGm a8l Fia &2 Bl E
1T9°5 Z EIFARFHETH D), BN Geny) oA TIE b3, Liznd> TRt
THZENTELHDIE, BEHTHT HEEE&EBIEDKEEDOARTHD Z LITHLNTH
%o BESHL, ARESIORT SO IS HEMEE O & 2 ORIE FTRE 2 KA
FETHVERNEEDLNS (b LT ) ThRWET DL, BE )P TIRIENEE L L &,
[EHAFE FMRITAE U5 WTT Ch b)), GRENIDORY bV OMHEIZ kT 520700 &
HAREM KL £, HEVHVEZE IR, LRI, EE, PEEBIOT
FEA OFEEIOFHEIY, —RICEDO LN TWNDET —F LT b ESTZHDIZR>TLE I
A9 BlzX, EEBREEFHNIE, KEEWIE (HER, KB, Zx) HHiEIMHDHIPIK
IZEDREZIET Z LR DN, TARI XS VERW), MEIFRT ¥ v LOMEIZRT
T HEME EOERIFIEIC OV TRET 21772 5 72 0121E, (R REEBECbhi-» CGEE L 72
EXIIRT Uy VOEBMNSHE VBHFITRDRNWE T H720) RIS, AT
TR NOER LYUIED LD REWREFFBGL 00, £, (EREFHI AT 9 72010)
Hx OME—DOFHOFT TEDORT ¥ Ve EOX I L TRHRIATHRE D hE, —ik
W —EB L OB OBLEN OIRET DREN DD, BELL, EHEEOZOH
DEDIEEMEL £, OB OTED D ERW (REICBIT 5~ v OB OWTOR
MNESBOZ L), UL, REREAICBOTIE, Z ORIED FHR A i 352501 X
STORARETH D, EHOFHmOM-EIT, EOMAIEROROATRME [143] 2 {0E
T5 2 LI Ko TEERIICITIRR SIS 00 LIV DD, ZOREERGET 5 2 & 135
DL ZAARE & ITE DIV, T ORRITRCFRIRBEL D KEREREIC 72 > THID TRGN S 4L
X226 THD, Tz, BT, —a— MR ZOMRmEE L bR L
STERFEIZEA LRI CIRIEICH 5, Z OFFEFEIBITIREWEE &2 FED, L& iseE
DR ERF> TWD, i X AR IO EI D ERE U 7 /1] (http://newfiz.info/gra-
opushtm [20194:1A8IfE, ZOURLO 7 7 A MIH L TW2]) 121E, OS2 FRED
BURDID 2 0 IEREIS, DOa—FET 22 THRRHNTWD, ZOMLT, E&ITHWR
Z RSN TND 1T & A ERBOIEE 2 W TE 0 DAL S RN T2 £ D X

o7 NEMETRGEER] FEBRD, BUEOFTKRROMEHERE L Z A0, HRAOREKRKHED
KFROMRE L 2 —ICBNTE 2L FHRITIN TRV DI 20 ? #ILTE AT,
Z DS A HPHIBLE ) B FHA TR D &, o LTHIZLARW (ZHATIELS MWL T
WETEE W),

HDAMEDOWFFEIZE FHLA TR B 72N E WS BRI IEMBIZ L b b, 20k
AHZ BV TIADIL TV A ITEIRERO R Z 72 b Loob b [147], 22T, Fx
X, T oW LI m 2 ) LW BERNCE 2 L9 & LTV D ZDOMOR R 7SS
WTC, FEICMNDIZE EDDLZ EIZL LD, b LB BT AL LTEDD D
L2 E - TAMDOEE Z R & TR B 720, ORISR LIZTEES 2 &I1ET
W, R Eo TREINMHEZ A X7 — b T2 LIE0 RV ES ThH LD (ERT



http://newfiz.info/gra-opus.htm
http://newfiz.info/gra-opus.htm

169 D, WL SO DEFICET ST AL K

L;ﬁmﬁiwy/
Kaﬁkgwff

D.2. JtOETF I

DF, WO, FEx L WoltBEOBGEZENHZ ), T EWI Lb, LAk
THDH VNI =a— b ORMIIBIELT 7T 27V THDH, UL, KO RHE),
OO LD TH L0 LILVT, EIoEHERNEEZ > T\ D afRetEd
bo, ZNHTRTHERERIEDETNVEHET H 2 L &2FFL T D (MD.2), FlZiT,
HEHER L TWDRL Dz R o Tt EE 2R > T D &E30UE, b (RICBET 5
FEROFERIZE 20D 6T) Mk eE LCRiikd 52 L2 TES, HHWIE, % (ElE
TOWHE] OHLFOEE E LTS T N TE D, 206G, BIREITEHRS
XD EE OVER A T8 OREROAEEE LR L TW D aRet, £/ilv=c=
constant & WO FHBARMREZ 72O L TW DRI S 2 H D, 72750, FD L 9 2R
FHEROWNEICEBIT 5) JlEclX, —kE Lo IE) oEEhEE (ERNOFTED
FRIE 2 AN T D) LIXFE ST HEEHRTH D rREE b B D, STk [60] TIL, Ot

CIEEAEMENFET D, Eo i ARE SN ET 2 S RELTZE 24, BIED
BIEREEE (/clT oW T2 DA —X —F T) OFPHN THXFRIVHEE SRRl E —8T 5 |
VT T IRNELNT, —RITGEBDO LN TND LT 70 CEEICEET5) FEBRICEL
TEZ, —HOMFEFITERSEZRANTWD, ZOREE, Fl, —HoERIIES Lizb
TN KB IET TIRATWD W) Z &, 21T, fix iipﬂﬂﬂﬁm“f}: Al L
X, HEOREITME NS, FUFA— 5*@%@ﬁﬂ%hibiéb_ﬁ%@ﬁ%
FFoTWblWnWH Z&Ths, FEERNDG, SOWEICET HMES £72, EEEA T
G BRI T ORI A L AT T LT TE R, ZORED Lnd REMEE OB
o TWND,

AETITIZEA LM OGN >To LV RERT —~IX, EXNFOERBEZ» 00D
0)“6‘5)2.’) [140], EBRNFD3EI Téﬁk%i FREEA TN IO TIERENIT R Z W,
IHb BT, —RIZZ T AN LI TS BEGICIZIAFINE U S [20], RILOBL
um@LﬁHb)/\%E’J IZ< o2 HFbhbInTWnAs LD Lﬁzéo Prpd b, HikEmicBT 5
ﬁﬁfi%ﬁ@&@%T&%%@ﬁ%éo%“%®Vﬁxﬁiwﬁﬁfﬁﬁbw&w5§
O HEE LA, B o BBR MR Z FR R0 TEAE R [dosure equation & 7213
%mﬁwmmjﬂwjﬂ@&&%f%%hé I BIT, BRIVFITH T DR 72 AT
Ta—F LW BBIRNT A T T WEET H 2 & [12], £ LT IVY OBRIFEFES
H, V= —NE L LD LWV ORLDB R EINTNAZ & [89] ITHOWTIEFHEIC



170 3D, WL SO DEFICET S A2 K

ELTHICEEDL D, Ve——E, HIYISIECBNTIIZ O EROHE 2N
HWESBTOTEWVWIBMIZEY, YUINLLEEINTE W) FEEEZEBNNZE S, RFeEkiExt
MEHERICB W T B ORAER I OVER FICBI 2 EMO H OIENE R SN0, £9
L7070, BRI E SN o7 (ZZICb £ —HAERR LN D), B
1E, HEJEDORE (2 LTH 9125810, ZiL LRI 7 mEO A BT &
M) 1E, U= — /=) OFNTH D IEFRIZAFHR S22 dH D, BRI T 5 &
D EEZRREIZ OV TIE [140] T Z LN TE D,

T—T T 57—~ 2 oW TE, FREICEATHETICE EDAHICHE L, #TF Tl
HZEIXTERY, BUETIE, =—7 /UEEITIE, SO EEIREZ T 57200+
TR BT OB RE BN CHRFEL T D [142], (< OBURBEGRD BT
HIVERE A FF > TNDH D LT D) T X TCO=—7 VEGEGPEHAEHEER CTH Y, LT
21T, FYORRZNNEL, BHEDORK E A D= A LEZHRL L5 LR ATND, F
SITYEF O THH Z LIFHALNTH D, EUROEEGRN T X TOBREZHH T
TWRWEIT TR, BZ < ORBERSLHEF B TnD Z & [139, 140] (TIXHE %
D5D) ZOWMFITHET 25 6P 2B % —FIZH LSt &0 ) RafRg7e 2 & 2 25
(2% L CERT DHE 2R B EL FFo T DD, =—TVHmTH D (XD L D 2l
KX, RKEOHEE 252 T T FE R FE T bOFIZ WD L, BFERORY
BENMTELEZMBEZTIE CIAAVTWDIEMEZLOHRICH WD), =—T LV
ITEDLOTEERTHY, TRXTORBELIGCT LT ORETHDL, Thpzx, T2
TIEWL ORI 2Bl 2 DI Dl B L 5, FHUIFIZIE, =—7 vE&ERK &S
% B (V.A. Atsukovsky ™/, P.D. Prussov) , 71— 1~ £ 7213061 & 3 5 #ii (A.V.Rykov),
Kotk & 925 85 (A1 Zakazchikov) , =— 7 /W3 50i8dE & 2 R & 35 #im (K A.Khaidarov),
M2 D F7DOT v — % F> L3585 (F F Gorbatsevich), E—DF5DIHDT ¥ —
VEaFFO & T LM (VL Mirkin), B E T 2525 (Ye. V.Gusev) , IRIR &35 Big
(V.M. Antonov), =4 DM « IEAEDIE TH L LT 2HFwmTH Y, ZOMIZ bk
%< OEFGIFET D, T—T )VEIKOBRL I OWTH, ORI I35 5 E 72138
FHTH D, BHEEAET D, —HEOEMREEEF > TW\W5, IilT 5, Sx, a7
RIDRD D, WL ONOEERIINR 0 37D BT B TWD 23, #fxe Z5mfko
T, AR OITOXMGETHZENTELHDIRXED L S RGMMERDIEA S 12 ? H
O Z L7720, B NORIERG 2 GREE T2 I3NGET 5, HDWIET X TOMRZZE
HEZEDHZ N TEH01E, ERENCEMT ONTZFH R TRIOBREOALTHL (72721,
EFIREF A L > TEE STV A FBRZRERR & A9 2 LI TERVOITH 5T
b5), BIEFETIX, £ L5 eiEdamo TE) BEICEA L TRO LI Zra XA b aT 5
ZEMNTE D, =—T VR INRIARE ) FF > T D 90U, Fox oA DL < Oxs
W3 Fd - T2 EZERIYICNZRE FTREZR B CUIR—ME & BB EO B CE TR LORFF D A =X
2, EDOXIREDRDN? GHERWEEF > TV D= —T VR FOREITIE, £ b
OME (ZOMEOAERL IOMEHOFR E A =X L) OFH L& WS BENFHOAEL S

WEL 9 ¢ | THBRORROIET A5 5| http://naturalscience.world.coocanp/IZ 3B S TVE VAT Y 2217
A — [HERMEE GG O FEE B3 2800 B L O T=—T7 VBN 2 B ARK R OMEN] 22 S 720y,



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

171 3D, WL OO ERFICET S AL K

ZEizi b, BlzX, MEOHFEOTF v — T RO —T MIOWTHRFTT 258, i
F RO, T7bb, B—0f—KL LTOETF v —VZHRFLTHDDIXED
KON DD, BT FDOF ¥ —VRLEDRGIEDTEI AN =ALIED LS 2 b D7
DN, FHERZR D55 DOF v — VR EIIRERH L L2000y, Lo 7o RN ZE O F £ 5k
% (2FD, FEPFREVEVLUCEEbliENS) Z&ickd, £2, blL=—7
JVINEWNIRE LG D H—FFEORI-Th b & Licih, Fix ORI KAk o
AT (=T L3 L CREARIRSCIRIAIROIRIT & 72 > TV D) DIF7ZRE72 D9 2
B AR T —T NV DGEITIT 5 F 2 [PE) BRI, (232 DEERRIEARI 21210 F &
DT TVDNENI R TH D, o, RN LRRL WL ETD, REZ LR
NF—=E T2  BR DFHEMIERE OBERRIEEM 218 0 ki TEE T 5 A =X L&
HT 20 ERH D (HENT, HFIIREEZEVETAZENTELL, ErbaEP CE
BT LNTED, LvL, EEPICBNTEDL S 72 EAVEL 201055
DEFEDHTHY, LNLEIIR LN - f VX —/HANIZEBWTTH D),  ZOFfm
OAGE, B BE~OFE OBLEEET 2 B TOREN LTt D Th D,



172 HEpnx

HEME

ZAD ZODANIESTTED DD L5 L& 5 BRI,
b LD DSME, D WITSBEEZ AT 2FHOFREETE L
TW=7e b, %570 Z oL, @il THRESNZ
Molol LT, (1K) BFICBT 5T _XTOEDEFEE IR
THETHREINTWZTHhAH L) Z L%, FATEED R,

(h~RA Ky T X)

AFE IR R OB - HEERR I OV CORPHIPES & L TRk S s, Fan
UNFEDOEMNG) HEEZ T HIBRE TR KUY IRL, BRx 2flan b XiAE
T ETHEFRCOWTRIER 21T 5 2 L1E, DBWMEETH D, E2nba0E%E
HEHE D ELTH, INETHAATIN TE RO MOE 2 (IFEHA A%
FEfL ) DEEIZOE Lo THEN L D & LWL THD, IHIZ, T XTOHAIZE -
TR LAHDHDHPEROGEEE RHT Z L3 72K RAETH 7= GrEoNN) =— 3
A1 OoOTIERYY), £, SEERGHRATRTICOWNWT, ZOMBMARZAEDR UEHTFT
—EIZRIRT 52 E b ARAMETh o7, TR, EHITHTH OAM & HEEITHIHFT 513
WX 0Tz, ZOHENE ETHRAEALTI DNZFEITIL, ZOREF A TWTED
NTIEGERNTZF DD T ORI L > TR SN E WD Z &I, EoLRBEWEETS
DEES, DT AT I —ZEITHEERRICT D EARITN S REER S BRI R0
FTHELL D & LT, MMEEGHRENERICRED 22, BELL, TOTHTI—%
B, HEPRIHONR-b I BN LTH, B BRORICILENSSI L
BRI TWE ZTHUL, TR 5 B 2o T2 (B 22 LG8, £hiZ
e HITR LT EEE ) 2BRET 2 L2 ERT 07255, Lavl, il
%, (FAWDEETHL LR LITh0b o) S (13 53] Tidz<, [§#5550)EH
DO TXTOHLON, ZNETY PHTBEE & O TV 2BIRZ T #5A TV DD,
LWNHZ L ThD, AET, EFIICEOYWERICOWTH UTEATH S, SUROFEFIZRD
EOCERI T2 Z LN TE D, AETITHMEERR O H L3 LU Eo%Z% < Of
RS STz, FERHERRGRICIE TRBNCEE 92 Fikim LoOME) BN ET 5729, Bam
Z [ZEERGITTRES S bEY] S5526G0<hoTWD, £L T, MmN TEILZH
5D LY H PR DI U CTRAERFZ 9 D, AFEDHE 1 3 CIIRFERA P w00 1) 5
DSFRERHC T JE LT\ D Z E BB ERIC S L DWW CGEH S vz, 55 2 BT — s e
OB EE T —~ & LT\ e, 5 3 B CIIARMEBRER 2N R AT 2 S22 R0
TWDZ EDVRENT, 5 4 BRI R BNV A E O B Z R~ L, MRS /)5
O HIFEIR D FTREMEIZ DUV ToHT LT B, AREOKREER /RS GmO BRI, 224, REH
BXO® DWW AIRENZ2EO NS, F72b 5 28NSO W AR Bl
DN D EWD Z L, FAXERAIEN ) O PRI TRE TH D VS Z k, LT
R EREIR C T D HEOBIRIZE L T B R D ERAIF R ZI TR O MERH D LD =
ETHD, FEED TREREXMEBEGER O EZI RS | ZeNTEX R L30UE, AEDOH



1713 HEnpx

HEO—ERITDR ) OFRE £ CTER SN Z &2 5, AEOEBRITH Lz Ck—E&I135e4
EWVHIRFEBE N OTIES 5208, MxHEERR L O AU RET 2t EEmIC T Dt
HOWN L OPDORHRAMIEIZ DWW T, £ ZIZEIT 6N TV AR EREIC L THs 2 &
NTED (FONFIZONWTIE, TOEELBERNGES>TWD),

HELDH S TV A EED NIEREN 25 5D THEERERS D THL E, AxiE 1 =
XA T (a7 ORBEEREAL, FiER L 00 2] 2D <S> TFr L TE 2] OTIEARWnd
WORIRES T 5, NESKRETEETZ L (Fre, [REOYFRERTLEME] -6 LA
MZBNE D Z &) IXARERDTEA 9Dy, & AN, THUTWELS: L o 7o L AR 5 72
HREFIZB W TR AR THAT=DTh D, LA, TA v ad AU RANTIZ,
HaD s T_XTHLONRBEXFEDO X H124ls, TiEewn, ot v—raitr
RRLFIZE DS T DIZENTWeDE, Lrh, HITBONEAH LSOO IEL S
TR S TWZDTh D, LUy, BifE, HEXMERGROBNISNIHITENY, BHER
7200 F5TCH L ORI A KIEIZSFVEZE 9 £ LTV D ETBIE, TR EIdBIRETH 5,
ZOFIE LT, TEER - BEEF e iiEc iR E B (1998 Flcm o TRIET 77 I —@iaic
BB SRR ORI AT BF Xk H, EESNTVD WS FRITEHIZ K 558
ENGEZFETS] LVWOERBEORMIL, EMEFELRLOD L IICEDbRS M Lk
VW, Ll 1 E A EORMNENTIT Z AU T DB AT, A ETHE L THED
B Tl o T T2 TV D DT TIEZRV, Ly RBSENCIE, WFFEE S0tk
B9 2IRENEIR SN D ENS, BFZEICBT 282 Ehid 5 &\ S EBITR VD ORMRIZ
boTz [Thbb, REESMFE LR THEEICL > T ERO AMEBIC R ShTns], —F,
HERREIZOWTE 2L, BPRUIENBERP RS2 A T T 2500 E TR &+
B, WIS EITHT 25%% 122 TV D, HEHERERIZFEE L72W T R TOF T ET:
FTIER0 ] EWOIERBEIND L D274, RIUIHLNNZR Y >ob 5, o
MREIZEA L CIE, Zhudvanz pRIETHN, a2 A, #Em, FIR, SxBHELT
H LV, & ZANER, THIERO~T [Zoftohl, Bllokgl] BNEREN, Zhudim®Eo
KRLE ENDZRETIHRNE WD Z LIRS T=DTH 5D, TlE, 1905 FELIRTOWYHEFET-
HLOZ LT, VoW EIERVI D O ? EHIXHITOMEFEE TIIAR N ETHL WV H D
2?2 Ei2, AMEEGOMRICEE Lo 72 20 il omEiEE -6 (ZHUCizE b
TEARFETD, Z LT/ —WEZEELLLEEND) OZ LIXEHITHOM?
HHAE, MHEETIIRNWE THEWVWIDMN? 6% h, A RTATTIZOWTOHH
IR & BB R B A A X IZ LT, BHRIRE 9o THRETHZ LN TE 50002 T4
KHPERR 2 PR CX 121, TORELEERE DS UT, TOAAE 25D THE— AW
ST] LVWIHIFENHMOLILTND, & ARG E - BIL, FHRHERR & PR 2 23
22N EFEDL LIFICENT 5 (MERDITHAIC T L, IREST-FHE 23735
ZERTIE, el s, BT HZEX0—HEIRTH D LW D) T EITHHET, 5 DRk
BEIIRD ZEENLT), THUTEIL, AT 7 lideal 205, BUZL > THID T & 54FH
DR lidola] 2381V Sz L9 Z &7 (2 L TCBRITBRORNIIIME 7= HAMEZ T
%)o

P72 G, FARHERER A o < DARPLAE 2 ORI K > TRIET 5 Z L IIREETH
%o b UKER ORFGEE DR BGGORRY ZBfiE L7 LChH, 20 [y RUE| &



174 HErapx

&L D Z LITR L TES Tlde, & 2AT, WHEPOEMHAEEZ T A2 2xtg L
L CI B 27 i ARG R ORI 2 IE LW EBWE T2, Tl Hidn 72 BnE 972
WO T U — NREERFER LS, WAV EIZRDZDOTIIRNA90, b LT v r—
NRES TIT R biuiuE (FRI2 LA, FREExHEEGRIC R 2 BORE %2 LB 2R+
T AT =BT D BERIAH] OWEF 2 72 SITWeDlE, FEO0WRIILD Z &7,
Lovh, DHERURFPERES) OMERDPBEINLIATREELH D), FORENE S 7
HNEFERITHITLZENTE D, LL, TRETTEAHDE LRy, +557%
BOMFEET- LW T VA RNT LA (1777 FrOKAN]) (27860, TEEIF 100 KLk
BEE D BB W LSS UBICRETE DX 0ICT 50T, RERREE O L%
DY DEEETHVENG D (ZIUIELROBUIRY A A 7 Th %), xR O MEIC
WAL Z 9 D2 ENTEH00%, ELLRE - R Z 5D, PR L OEHAFHEIC
BIAEHY FaT A ERBREED LD _RE BT A IRENFIRSNTZRFTH 5,

D NIZARD S T BLEER & OF G %2 b7 b FRMEBER ICRT LT, EFITEEH
HEOENDLNLG DO RN 2TV, LovL, MUEHIFOAREIZHIL TG LED
SRR T2T20, DV F 2T JMIEFENTWDEFEEEOBREIIITES 2500 -
7o BEDLL, L OMEESCHINEIZ S Z DX 9 BN E S TWDOTIE NS 9 )
(EFITED X S RAIADPOWRE N CBERZB N2 ERH5), LIFULIE, ZoZ &n
BRSO SRR 33 2 B LA MRS 1 b Ko, T ORMFEAIEEHEE, ik L UOWERIC
DWNTH DG 2R DR AR O AT EE Z AL 2 b b AR EZ N TN D,

bHAA, VHE (FLTBUEOR YY) OEBEI AT HE, [BFA 78] OHFETIER
<, B E 525 LWV ) AT, FICHROHEL AT ALY BEATWZ, £
IZHEND BT, MFOVAT MIFHBORSENRH D, LDV AT LX, FEED
ICENHEEBZER S50 TIEke <, BWRZREROMNZRINSE 2 (THcHt-> TEE
B51) DIZEENPOWE D ITHEEI N TV D BEFERROKEE, £ OmtEikiz s
HFTRCOBBEICEZZH LK Z T D DT TRV HE b b)), £ LT, 73TD
FHEEH (TRTOEES LWER) ZHMFLL, ZERENTRD FTEAENORERIC
B U AT, BIE LK TFHICH ) —EVHIRYD, FATRHGRNEE TH L E
Ik, TOTHGOLEHTEIFIZTHEMICBELE L TA LD LW ORI LRk ZF-
TWDFEAITE 9% <1370,

FIBIREETEDS, WSRO E N E R L TV D E ROMESRS TR EH OREIC OV TO
ShEBREFECRET LI TERY (T 7Aoo~ Wiiz] 1T REF/TH D),
FINDIE, D EERZ 0, MROGEEZGENT 5] LW ol XA T ORER /RS T/
W (2D XD RRBEITIPRETIER L, D LAKRRIIET D), WERT TR0 mZ 9
CH 2D HD ), TbbitECit BRI OMBEM, ©F7 /VORBE, ik IO
fEBRICHL Y MR ThH B,

—ORKWFHET-H TS 2, WHFE~OBEKEZ RbE L H & LTWD, RS
) EWVOEHREHTE SO ONLRELND, ZIUXES T, HH0 THEEOHR

WL 7y 2 hF L2 [=a~a A f@mEee] Ichkd s, (75 h kA THD, Lnl, BEBIZRS6
ICBEWKANTHD] EWVWIAERD D,



175 HEpx

ERELED ELTWDHDEND, FxIRESBZAATZVETIZ, M0 =W =o
108 % H DIHDFEITEH - & KIETTERY 220 bR TIER SR, Lok Ths
POXITHZ D, EHL, ANHPRFOELIROEERZ LT, BVMICEETLI LN
ZERELEEBEZTWD, TR, FEFIIAE IR T 2B R L IEr L
Do T, WL ODDEFL AU OWT, 1FEAEHHIZMZ D Z L7 (T4 13Z DR
FOERERANFIZE > THEEZR D E 705 LTI LR2TUE7e 570) FEICEA L
2, ZAUIESNTH B,

S THAZIZ, UIXLZERIZST > THZ, BRI T, 1D RNk
THENWIZEIEZHVELDEAIN? ETRINC, BHEORBEREFXTZVIZLE D,
Fe@/2in G, 20 HHCIIRMERIRERE O SURIZE LW b AR 726 Lz, ERLIRINCIE, 5
HIE TEZ~RBSTHRL ), lx OBIGEHES 2N TRUSHITAFTE L, KRR O
ISR 2 e TE 2 (ma—hro TRUMEZIE LRV L) SELE
HZ9). 20 AT ZUTIB DEEZ A -, BEORHMROBES, ik, 74T 7kt
THEEBRREENENT, [Fox DML, bIIFEAETRTOZ ERNHHENTND,
A IIFHOIZ DR E T WB0IAR”, FHICROCHL TWLOENG] &, LrL
TR, [FRx 0EeeH oY | OREOIERSIE, 100 4FR1EFRIC LUz EEo
TNWDHDOTHDH (BRI, MOFERGEFICBWTL, SHEICL D BT OMRN 515
DNTAEROBIEEFHRT 5 2 1L, WHEZEIY LIXHNICRETHD, TOBFEE
AFE LT ND LORPPHFZL Y DR LTH D), BERUEBDIEE & 5Tl 5 B
DERFEREL o7 (ZHUTED T, ALY 10 HOFNL O RIL, Btz -50 o4
Ly P 1EORDY 22D ENTEDEN) L9 RbDR), 2o [ATFAT) 1Tk
WL, CREOBEEORDVIZ) I/ THEME) M@ EREDO DL I TnD / —
VB B DI B E 2 B LT, 72721, 20 HHREPIERICRIT S ) — LV EEED
TR RSF RIS, FPERFERHEERGRIC b — A RRIC b COBEE 52 5 Z L 2SR
Mofob ) FIEE, NEEWT L0 L CBMERH L, 1T hboT, #
FROMY BXZLDEEMEEEEZ DD EEREL, 61T B L THisE
L BORDPBERIC b iR2 1ICZE L Qo T, 2L 054, BHERITEREEZRTET 5 A~
DAI2=T 4 —0b, BRI o THFLE ) IRREE~ 2R L. (JREM T
U7 —~< BT 55 kT 582 L a7V,

BARIZRW T Z R0 BT 60, RENTORSEEORRICEENLD O TiX
72, BHERBIG A L0 00T Wb DIZT BT DIZB T 5 RE R (Bx e A
D TFH) 1ZF DRARDOBEZRITKS L TWRITIUZ R 6720, AF9EE 7528, M0 K230
DEMAZ L THREEZ o LITLTRD] 72D TR, MEEN W - oWz i
LEDELTWBONEHET AN TE I FT—ICBINT D L0120, TORE, [ES
E—HEICART B L T LU E ) [HHOBICHIERMIC I Pba b e, KRR bOERE>TLE S]]
KT L e BH Z LB ER T, IRETDIZIE, BLORRY 2N ST LR 5H
DHEZZRFD GAVICH, MY ERODLTLICh, FOMRE 7252 LIl vy, B2
IZE->THELNDHLDAFROIDIZE S OTIEARL, BRI 5 BEEOEFED DI
EFELZ L TUILY, MXDOEFEETBITE, OB EZBVRDTZY, BRIRERFAOR R
R L CHG OB 720782 KEE L) L7209 52 200 TUELW, FEEHET-HITIL,



176 »HEpnx

B I L-OLORRZERR, 70bh, [ZAUIRET MBI/, TZUdRELRL T
HEW, TZAUIRRLTH IV, T2IUIRETHIHERH D, T LT TZUIRERL
RODIFIZIZN DR E Wk x 2 2 A TORRED 5 B, RO 2 >D X A 7 D5
m%®ém%ahbfﬂﬁﬁé EEERTN, BEFE T HIZE, BOoAFH LT
o&a&%é,ﬁ%@ofibw(é@%ﬁﬁm WERIREROTNOHF T IREIALL
e KGR AT A EITE ST RAMGEE 20, /INGEIZH D K 91T, BATITA
émx%h&%ééimﬁé#%ﬁﬁ&Thi&%ﬁ<ﬁofbi5%?%@%yﬂ—ﬁ,
ZD Y —=H = O EEOITEREN (2T 72, - EH > T? Ledh, Zhuiae
HEoLIZHBNTWVWDHZ ETE, - ?ita_ EH)oT? 29—A, TNLR, ZHUTGFEICHE
BROIRNZ L2 Lo le XA TOITERE, L 2ABED THECH) O THE) B-o7-
1 NOEHE T 2D T, ZO%IEH 5 B 70 = h 2k & Bl TEWFEHET )
TEMTED [HFY, ZAR) —F =5l AN~ TEHWE MR EZESICEHME LT D A)
BRI BImbIC KERER 2 AR Sh3]) TiERd, REBEOLOZZESLIICLTUILLY,
M7 N—7") OEMMBEEET L 13 EE0, FENREORLOEREIT/R T2,
HEEI-HO ) BHENZ ORI Lz)y, FHEEORKEICIERE LT, WD
IHHEZ L > THF SN0 (TEHUTETREEORS ?) 28K TIHEMH LI
RN, FIMEEDSRE T, FWMETEC I > GRBIENA-EHOZEREHOETHD Z
LHERODT, BT —~ BT 284 RERDARY M ZFERIZHIL TRRT 5 X9
(272D 2 L&D . FmERRR ECEFEIIRE Y 3, ERESE L TWD Z LR
(RO BN D FRFHIEAE L o TIEL W (1'57J | 2 | XHEZE" Galilean Electrodynamics' CHeH
SNTVDH LD, (FOKRT) —RICTZIT AN LIV TW D BIOBEGOLFAED, Fi XD
TR L RIFT LTI S, RICl_7808, A2 OBFEOITEON THEERT 5 =
EEFAWNE, BERLD, RERBEZHLL D,



177 3¢ ik

3R

OS TR [0 7 RO SARITABIGEIC L 5. ]
[1] V.A. Atsukovsky, General Etherodynamics, (Energoatomizdat, Moscow, 1990).
[2] V.A. Atsukovsky, Critical Analysis of Basis of the Relativity Theory, (Zhukovskii, 1996).

[3] P.G. Bergmann, Introduction to the Theory of Relativity, (Inostrannaya Literatura, Moscow,
1947).

[4] V.B. Berestetskii, E.M. Lifshitz and L.P. Pitaevskii, Quantum Electrodynamics, (Nauka,
Moscow, 1989).

[5] V.A. Bunin, "Eclipsing Variable Stars and the Problem on the Light Speed Dispersion in
Vacuum", Astronomical Journal, N 4, 768-769, (1962).

[6] M. Gardner, Time Travel and other Mathematical Bewilderments, (Mir, Moscow, 1990). [In
English: (W.H. Freeman and Company, New York, 1988).]

[7] V.P. Danilchenko, V.S. Solov’ev and ].P. Machekhin, The current Status of Calculations and
Measurements of the Speed of Light, (Nauka, Moscow, 1982).

[8] A.L. Zakazchikov, Returning of Ether, (Sputnic+ Company, Moscow, 2001).

[9] V.P. Ismailov, O.V. Karagios, A.G. Parkhanov, "The Investigation of variations of
experimental data for the gravitational constant", Physical Thought of Russia 1/2, 20-26
(1999).

[10] F.M. Kanarev, Are you Continuing to Believe? or Decided to Check?, (Krasnodar, 1992).

[11] Ja.G. Klyushin, Some Consequences from Maxwell Approach to Description of Gravitation,
(L'ubavitch, St-Peterburg, 1993).

[12] Ja.G. Klyushin, The Basis of Modern Electrodynamics, (SPeterburg, 1999).
[13] V.N. Komarov, Universe Visible and Invisible, (Znanie, Moscow, 1979).

[14] G.A. Kotel'nikov, "Group Properties of Wave Equation with Noninvariant Speed of Light",
Theor. Math. Phys. 42, 139-144 (1980).

[15] G.A. Kotel'nikov, "The Galilean Group in Investigations of Symmetric Properties of the
Maxwell Equations” in Group Theoretical Methods in Physics 1, 466-494 (Nauka, Moscow,
1983).

[16] L.V. Kurnosova, "Scattering of Photons of Different Energy on Electrons"”, Uspekhi
Fizicheskih Nauk, 52, 603-649 (1954).



178 ¢ ik

[17] L.D. Landau and E.M. Lifshitz, The Classical Theory of Fields, (Nauka, Moscow, 1988).

[18] A.A. Logunov, M.A. Mestvirishvili, Relativistic Theory of Gravitation, (Nauka, Moscow,
1989).

[19] L.I. Mandelshtam, Lectures in Optics, Relativity Theory and Quantum Mechanics, (Nauka,
Moscow, 1972).

[20] G.V. Nikolaev, Modern Electrodynamics and Causes of its Paradoxicality, (Tverdynya,
Tomsk, 2003).

[21] L.B. Okun’, K.G. Selivanov, V.L. Telegdi, "Gravitation, Photons, Clocks", Uspekhi Fizicheskih
Nauk, 169, 1141-1147, (1998).

[22] L.A. Pobedonostsev, Ya.M. Kramarovsky, P.F. Parshin, B.K. Selesnev, A.B. Beresin,
"Experimental Determination of the Doppler Shift of Hydrogen Lines on Beams of A>*Ions
in the Energy Region 150-2000 KeV", Journal of Technical Physics, 59, N 3, 84-89, (1989).

[23] Problems of Space, Time and Motion, Collected Articles of 4th International Conference, v.
I, St-Petersburg, 1997.

[24] H. Poincaré, On Science, (Nauka, Moscow, 1983).

[25] G. Rozenberg, "Speed of Light in Vacuum", Uspekhi Fizicheskih Nauk, 48, 599-608, (1952).
[26] L.V. Savel’ev, Physics, v. 1, (Nauka, Moscow, 1989).

[27] L.V. Savel’ev, Physics, v. 3, (Nauka, Moscow, 1987).

[28] V.D. Savchuk, From Relativity Theory to Classical Mechanics, (Feniks+, Dubna, 2001).
[29] V.I. Sekerin, The Relativity Theory - the Mystification of the Century, (Novosibirsk, 1991).
[30] D.V. Sivukhin, Atomic and Nuclear Physics, part 1, (Nauka, Moscow, 1986).

[31] D.V. Sivukhin, Optics, (Nauka, Moscow, 1985).

[32] D.V. Sivukhin, Electricity, (Nauka, Moscow, 1977).

[33] E.F. Taylor, J.A. Wheeler, Spacetime Physics, (Mir, Moscow, 1968). [In English:
(W.H.Freeman and Company, San Francisco, 1966).]

[34] V.A. Ugarov, Special Relativity Theory, (Nauka, Moscow, 1969).

[35] R.P. Feynman, R.B. Leighton, M. Sands, The Feynman Lectures on Physics, Part 2, (Mir,
Moscow, 1977). [In English: V.1, (Addison-Wesley, London, 1963).]

[36] Physical Encyclopaedia, v. 2, (Sovetskaya Encyclopedia, Moscow, 1962).

[37] V. Fock, The Theory of Space, Time and Gravitation, (Physmatgis, Moscow, 1989). [In



179 3¢ ik

English: (Pergamon Press, London, 1959).]
[38] N.U. Frankfurt, A.M. Frank, Optics of Moving Body, (Nauka, Moscow, 1972).
[39] E. Schmutzer, Relativititstheorie - Aktuell, (Mir, Moscow, 1981).
[40] E.V. Shpolskii, Atomic Physics, (Nauka, Moscow, 1974).
[41] A. Einstein, Collected Scientific Works, (Nauka, Moscow, 1967).

[42] Ether Wind (ed. V.A. Atsukovskii), (Energoatomizdat, Moscow, 1993).

TEEE ST
[43] A. Agathangelides, "The GLORY in Small Letters", Galilean Electrodynamics 13, Spec.Iss., 19-
20 (2002).

[44] A. Agathangelides, "The Sagnac Effect is Fundamental”, Galilean Electrodynamics 13, 79-80
(2002).

[45] V. Aleshinsky, "Electrodynamics: the Consistent Formulas of Interaction for a Current
Elements, a Moving Charges and New Effects", Spasetime and Substance 3, N 1/11, 1-14
(2002).

[46] G. Antoni and U. Bartocci, "A Simple Classical Interpretation of Fizeau’s Experiment”,
Apeiron 8, 139-145 (2001).

[47] C. Antonopoulos, "A Bang into Nowhere: Comments on the Universe Expansion Theory",
Apeiron 10, 40-68 (2003).

[48] S.N. Arteha, "On the Basis for Special Relativity Theory", Galilean Electrodynamics 14,
Special Issues 2, 23-28 (Fall 2003).

[49] S.N. Arteha, "On Frequency-Dependent Light Speed”, Galilean Electrodynamics 15, Special
Issues 1, 3-8 (Spring 2004).

[50] S.N. Arteha, "On Notions of Relativistic Kinematics", Galilean Electrodynamics 16, Special
Issues 1,9-13 (Spring 2005).

[51] S.N. Arteha, "On the Basis for General Relativity Theory", Spasetime and Substance 3, N
5/15,225-233 (2002).

[52] S.N. Arteha, "Some Remarks to Relativistic Kinematics", Spacetime and Substance 4, N 3/18,
114-122 (2003).

[53] S.N. Arteha, "On Notions of Relativistic Dynamics", Spacetime and Substance 4, N 4/19, 174-
181 (2003).



180 = ik

[54] S.N. Arteha, "Some Remarks to Relativistic Experiments"”, Spacetime and Substance 4, N
4/19,188-192 (2003).

[55] S.N. Arteha, "Critical Comments to Relativistic Dynamics", Spacetime and Substance 4, N
5/20,216-224 (2003).

[56] AK.T. Assis and M.C.D. Neves, "History of the 2.7 K Temperature Prior to Penzias and
Wilson", Apeiron 2, 79-87 (1995).

[57] P. Beckmann, "Sagnac and Gravitation", Galilean Electrodynamics 3, 9-12 (1992).
[58] S. Bertram, "The Lorentz Transform", Galilean Electrodynamics 6, 100 (1995).

[59] T.G. Blaneu, C.C. Bradley, G.]. Edwards, B.W. Jolliffe, D.J.E. Knight, W.R.C. Rowley, K.C.
Shotton, P.T. Woods, "Measurement of the Speed of Light", Proc. R. Sos. London A 355, 61-
114 (1977).

[60] L.B. Boldyreva and N.B. Sotina, "The Possibility of Developing a Theory of Light Without
Special Relativity", Galilean Electrodynamics 13, 103-107 (2002).

[61] A. Brillet and ].L. Hall, "Improved Laser Test of the Isotropy of Space"”, Phys. Rev. Lett. 42,
549-552 (1979).

[62] RT. Cahill and K. Kitto, "Michelson-Morley Experiment Revisited and the Cosmic
Background Radiation Preferred Frame", Apeiron 10, 104-117 (2003).

[63] ].0. Campbell, "Black Holes - Fact or Fiction?", Apeiron 5, 151-156 (1998).

[64]].P.Claybourne, "Why an Ether is Positively Necessary and a Candidate for the Job", Galilean
Electrodynamics 4, 38-39 (1993).

[65] ]J.P. Claybourne, "The Reciprocity of Einstein’s Special Relativity Theory", Galilean
Electrodynamics 3, 68-71 (1992).

[66] D.M. Drury, "Lorentz’s Galilean-Invariant Form of Maxwell’s Equations in Free Space”,
Galilean Electrodynamics 3, 50-56 (1992).

[67] KM. Evenson, ].S. Wells, F.R. Petersen, B.L. Danielson, G.W. Day, R.L. Barger, and ].L. Hall,
"Speed of Light from Direct Frequency and Wavelength Measurements of the Methane-
Stabilized Laser”, Phys. Rew. Lett. 29, 1346-1349 (1972).

[68] T.V. Flandern, "On the Speed of Gravity", Galilean Electrodynamics 4, 35-37 (1993).

[69] T.V. Flandern, "What the Global Positioning System Tells Us about the Twin’s Paradox",
Apeiron 10, 69-86 (2003).

[70] T.V. Flandern, "The Top 30 Problems with the Big Bang", Apeiron 9, 72-90 (2002).



181 ¢ ik

[71] L.P. Fominskiy, "To Concept of an Interval or Basic Mistake of the Theory of Relativity",
Spasetime and Substance 3, N 2/12, 49-54 (2002).

[72] Yu.M. Galaev, "Ethereal Wind in Experience of Millimetric Radiowaves Propagation”,
Spasetime and Substance 2, N 5/10, 211-225 (2001).

[73] Yu.M. Galaev, "The Measuring of Ether-Drift Velocity and Kinematic Ether Viscosity within
Optical Waves Band", Spasetime and Substance 3, N 5/15, 207-224 (2002).

[74] G. Galeczki, "Physical Laws and the Theory of Special Relativity", Apeiron 1, 26-31 (1994).

[75] G. Galeczki and P. Marquardst, "A Non-expanding, Nonrelativistic Universe", Apeiron 3, 108-
113 (1996).

[76] Jo. Guala-Valverde, "The Identity of Gravitational Mass/Inertial Mass. A Source of
Misunderstandings”, Spasetime and Substance 2, N 1/6, 42-43 (2001).

[77] R.R. Hatch, "Relativity and GPS-II", Galilean Electrodynamics 6, 73-78 (1995).
[78] R.R. Hatch, "In Search of an Ether Drift", Galilean Electrodynamics 13, 3-8 (2002).

[79] H.C. Hayden, "Is the Velocity of Light Isotropic in the Frame of the Rotating Earth", Physics
Essays 4,361-367 (1991).

[80] H.C. Hayden, "Stellar Aberration", Galilean Electrodynamics 4, 89-92 (1993).

[81] J.P. Hsi, L. Hsij, "A Physical Theory Based Solely on the First Postulate of Relativity", Phys.
Let. A196,1-6 (1994).

[82] P. Huber and T. Jaakkola, "The Static Universe of Walther Nernst", Apeiron 2, 53-57 (1995).

[83] T.S.Jaseja, A. Javan, J. Murray, and C.H. Townes, "Test of Special Relativity or of the Isotropy
of Space by Use of Infrared Masers", Phys. Rev. 133, A1221-A1225 (1964).

[84] Ph.M. Kanarev, "Photon Model", Galilean Electrodynamics 14, Spec.Iss., 3-7 (2003).
[85] A.L. Kholmetskii, "Is the Theory of Relativity Self-consistent?", Apeiron 8, 74-83 (2001).

[86] P. Kolen and D.G. Torr, "An Experiment to Measure the One-Way Velocity of Propagation
of Electromagnetic Radiation", Found. Phys. 12, 401-411 (1982).

[87] P.S. Laplace, Mechanique Celeste, English transl. reprinted by Chelsea Publ, (New York,
1966).

[88] R.B. Lindsay, Theoretical Physics, (Dover Publications, New York, 1969).

[89] Ch.W. Lucas and ].C. Lucas, "Weber’s Force Law for Finite-Size Elastic Particles", Galilean
Electrodynamics 14, 3-10 (2003).



182 ¢ ik

[90] S. Marinov, Czech. ]. Phys. 24, 965 (1974).
[91] S. Marinov, Gen. Rel. Grav. 12, 57 (1980).

[92] P. Marmet, "GPS and the Illusion of Constant Light Speed"”, Galilean Electrodynamics 14,
23-30 (2003).

[93] A. Martin, "Light Signals in Galilean Relativity", Apeiron 1, N 18, 20-25 (1994).

[94] F.F. Michelson, F.G. Pease and F. Pearson, "Repetition of the Michelson-Morley
Experiment", ]. Opt. Soc. Amer. 18, 181-182 (1929).

[95] D.C. Miller, "The Ether-Drift Experiment and the Determination of the Absolute Motion of
the Earth", Revs. Mod. Phys. 5, 203-242 (1933).

[96] C.I. Mocanu, "Is Thomas Rotation a Paradox?", Apeiron 1, N 16, 1-7 (1993).

[97] H. Montanus, "Special Relativity in an Absolute Euclidean Space-Time", Physics Essays 4,
350-356 (1991).

[98] H.A. Munera, "Michelson-Morley Experiments Revisited: Systematic Errors, Consistency
Among Different Experiments, and Compatibility with Absolute Space", Apeiron 5, 37-53
(1998).

[99] U. Nascimento, "On the Trail of Fresnel’s Search for an Ether Wind", Apeiron 5, 181-192
(1998).

[100] M.M. Novak, "The Effect of a Non-Linear Medium on Electromagnetic Waves", Fortsch.
Phys. 37, 125-159 (1989).

[101] H.A. Papazian, "On the Mass of the Photon", Galilean Electrodynamics 4, 75-77 (1993).

[102] B.I. Peshchevitskiy, "Relativity Theory: Alternative or Fiasco", Galilean Electrodynamics 3,
103-105 (1992).

[103] V.V. Petrov, "The Michelson-Morley Experiment and Fresnel’s Hypothesis", Galilean
Electrodynamics 13, Spec. Iss., 11-14 (2002).

[104] R. Prasad, "A Non-Riemannian Universe", Apeiron 3, 113-116 (1996).

[105] C.E. Renshaw, "The Radiation Continuum Model of Light and the Galilean Invariance of
Maxwell’s Equations", Galilean Electrodynamics 7, 13-20 (1996).

[106] W. Rindler, American Journal of Physics 29, 365 (1961).

[107] H. Robertson, "Postulate Versus Observation in the Special Theory of Relativity", Rev. Mod.
Phys. 21, 378-382 (1949).

[108] W.A. Rodrigues,Jr.and ]. Tiomno, "On Experiments to Detect Possible Failures of Relativity



183 ¢ ik

Theory", Found. Phys. 15, 945-961 (1985).

[109] S.A. Sannikov-Proskuryakov, M.J.T.F. Cabbolet, "Towards the Ether Theory (Apology of
the Ether)", Spasetime and Substance 2, N 4/9,171-174 (2001).

[110] S.A. Sannikov-Proskuryakov, M.J.T.F. Cabbolet, "Non-Einsteinian Theory of Gravity",
Spasetime and Substance 4, N 1/16, - (2003).

[111] Xu Shaozhi, Xu Xiangqun, "A Reexamination of the Lorentz Transformation", Galilean
Electrodynamics 3, N 1 (1992).

[112] Xu Shaozhi and Xu Xiangqun, "On the Relativity of Simultaneity”, Apeiron 1, N 16, 8-11
(1993).

[113] Ch.W. Sherwin, "Measurement of the One-Way Speed of Light", Galilean Electrodynamics
13,9-13 (2002).

[114] E.I. Shtyrkov, "Time Evolution of Vacuum Parameters as the Bases for a Cosmological
model", Galilean Electrodynamics 8, 57-60 (1997).

[115] E.W. Silvertooth, Specul. Sc. and Technol. 10, 3 (1986).

[116] D. Sutliff, "Why Physics Cannot Assume the Relativity of Motion or an Infinite Universe:
Problems with Special and General Relativity", Physics Essays 4, 217-222 (1991).

[117] T. Theodorsen, "Relativity and Classical Physics", Galilean Electrodynamics 6, 63-72
(1995).

[118] S.A. Tolchelnikova-Murri, "The Doppler Observations of Venus Contradict the SRT",
Galilean Electrodynamics 4, 3-6 (1993).

[119] D.G. Torr and P. Kolen, "Misconceptions in Recent Papers on Special Relativity and
Absolute Space Theories", Found. Phys. 12, 265-284 (1982).

[120] K.C. Turner, H.A. Hill, Bull. Amer.Phys. Soc. 8, 28 (1963).

[121] A.P. Volchenko, "About the new Approach to Construction of the Special Relativity",
Spasetime and Substance 1, N 3/3, 130-134 (2000).

[122] Zh.Y. Wang, "Failure of the Relativistic Energy-Momentum Relation for Photons in Media",
Galilean Electrodynamics 14, 56 (2003).

[123] C.K. Whitney, "Finding Absolution for Special Relativity Theory", Galilean Electrodynamics
7,23-29 (1996).

[124] C.K. Whitney, "The Twins, the Mesons, and the Paradox", Apeiron 4, 104-109 (1997).

[125] E.T.Whittaker, A History of the Theories of Aether & Electricity (Longman, Green and Co.,



184 ¢ ik

London, 1910).

[126] H.E. Wilhelm, "Galilei Covariant Electrodynamics of Moving Media with Applications to
the Experiments of Fizeau and Hoek", Apeiron 1, N 15, 1-5 (1993).

[127] W.F. Wolff, "A Modified Newtonian Treatment of Gravity", Galilean Electrodynamics 13,
55-58 (2002).

[128] Y.-G. Yi, "On the Nature of Relativistic Phenomena", Apeiron 6, 205-216 (1999).

[129] N.A. Zhuck, "The Cosmic Microwave Background as Aggregate Radiation of all Stars",
Spacetime and Substance 1, N 1/1, 29-34 (2000).

[130] N.A. Zhuck, "New Concepts about the Universe and its Laws", Spacetime and Substance 1,
N 3/3,98-104 (2000).

[131] N.A. Zhuck, "Modern Concepts of Space, Time and Boundedness of Lorentz
Transformation Laws", Spacetime and Substance 4, N 1/16, 1-6 (2003).

EIRADBINIER [AABCRSNTOS B DT &7 3]
[132] O.E. Akimov [ H#AENY: : dtfciks] (UNITY-DANA, EA 2 U, 2001, 42639H) .

[133] S.N. Arteha [FHxMEEEROELAE I3 2804]]  (Editorial URSS, EX 27 U, 2004) ,
(LKIHRRAE, =227 U, 2007) .

[134]S.N. Arteha A EREEENIZD /T K 7 ZZOW T, [Congress-2004  “H3XF}
T HAN O TN FascR] , vV — X TEEMtOREME) , s, oo
KT ILT 7, 2004, 24~37H.

[135] S.N.Arteha [FEXIFRAVEBI KT 24804 ,  [Congress-2004 “HIRFLT: & i
BAREAORTEE” SRSl , vV — X TirseosERIE) |, F2efl, oo R
L7, 2004, 38~51H.

[136] S.N. Arteha THHXHAEIER DN DD /RT Ry 7 ZZOWT) ,  [HE8EIEER 2
A “ZSfE] - BERE - 51777 (200448 A16~20H H) &, 22 R X777, TESSA,
2005, 7~18H.

[137] S.N. Arteha [FHXHEEEGR OV SO T D HEA] ), [HoRIERERI 2 4
i« BEE - 51777 (20074F8 A 7~17H) &#H], 2 F~XF /L7 /L7, TESSA, 2007,
7~17H.

[138] S.N. Arteha [ #L)% & AT /) ORERICOWTY, THEBSSHEE “H7H 427 327 X
F—i#E” (20114E620~24H, V> hSTT L) @igkt], 2Sv MENIEL
R, Yo7 hXTLT vy, 2011, 29~30H.



185 = ik

[139] S.N. Arteha [#BRFDARIL (BLEIRRARAEL) - &7 /1] (822 U, LENAND, 2015,
£208H) .

[140] S.N. Arteha [R5~ DOARIL (FLEAY7eRAEL) - BXUF] (8227 U, LENAND, 2015,
£208H) .

[141] L. Brillouin [AHxMEEGROFE] (M £2 2 U, 1972) .

[142] V.L. Bychkov, F.S. Zaitsev [MHEfeE /150 5 iEimll K 2 B BIG & BABIEORCY:
HE7 /U] (A2 U, MaxPress, 2016) .

[143] N.A. Zhuk [FHim] (AIREESH “Model Vselennoi” , ~U =27, 2000) .

[144] E.B. Klyushin [ H/rizxt7 2 WERFakz:] (kA “Bumazhnaya Galereya” & A7
7, 2005) .

[145] TA. Lebedev [BIMEF-DOW < Dnoimdfid] (L =277 — FITHEKRY, 1955) .

[146] KV.Manuilov [A.7 A > ¥ =2 # A OFa3C “— AR 23 1T 2K R DU H A D
BENOFA” ORCAI AT, [EE8RIEERE S “25f - FFf - 51777 (20044F8H
16~20H A) BEH, V> 7 v XF 1707, “TESSA” ,2005,403~429H.

[147] BM. Moiseev [ Y& T-OWHEET V] (FAZ7 U, Hiff: “LIBROKOM”, 2011, 4280
H) .

[148] Yu. L. Petrov [WBRFORARWEED/NZ K 7 X] (EA27 U, URSS, 2012, 42336
H, #2h0).

[149] ].J. Smulsky [FHAAVERERG] (/) U4 v EVRA T REHIRES, vy TRSET 17 I —
SR TSGR Y - HIERBRY: - SRR A R ST R o 2 —, s U v
JVAZ, 1999).

[150] R.V.Fyodorov [#¥E7%: : fatrORiE, #ri-7eJf#] (F=/v/ 7> 1, Prut, 2005, 4
400H) .

[151] RV. Fyodorov [EEOWEFIZET 2xf56] F=/v/ 7 1, Prut,2008) .

[152] S.N. Arteha, "Critical Remarks to the Relativity Theory", Spacetime and Substance 6, N
1/26,14-20 (2005).

[153] S.N. Arteha, “On classical physics without relativity”, Abstracts, 13th Annual Conference of
the Natural Philosophy Alliance (NPA), 3-7 April 2006, University of Tulsa; see also:
Natural Philosophy Alliance, Newsletter, v. 12, N 2, July 2006, p.4.

[154] S. Artekha, A. Chubykalo, A. Espinoza, “Some of the complexities in the special relativity:
new paradoxes”’, Physical Science International Journal, 2016; 11(1): 1-15. DOI:
10.9734/PS1]/2016/26788.



186 ¢ ik

[155] S.N. Artekha, A. Chubykalo, A. Espinoza, (2017) “On the Question of the Invariance of the
Light Speed”, Journal of Modern Physics, 8, 1213-1233. doi: 10.4236/jmp.2017.88080.

[156] P. Beckmann, Einstein plus two, (Golem Press, 1987).

[157] O.D. Jefimenko, Causality, electromagnetic induction and gravitation. A different approach
to the theory of electromagnetic and gravitational fields, (2nd Edition, Electret Scientific
Company, Star City, 2000).

[158] N.D. Mermin, Amer. J. Phys., 1984, 52, No 2, p. 119.

[159] Ya. Terletskii, Paradoxes in the Theory of Relativity, (Springer, NY, 1968).



187 # 5l

*® 5

[ZORAFERTIE, FKIOHEBOFRITERL, AETHLEONTWLIRNEOBIEZ SteZ LB TE 5 &

T B2, HELDHAEFRR LT, ]

b 17

A KX —I3)L

TR
HEE) R 7
A EE)

A EE) =R 7]
S OB &

——7 )

TR —
TR — RO BIE
TRV —DFEEANL
T L —{RAFH]

» AT

T —itE
ES=
HROVRENCBE T 5 ijeE
HRD 5 s Z B4 2 Ff
TEMEHL
T H R E)
72
M DL FHIMEE
ZeM DO—KEM:
—ATEO K FHIMEE
=a— M 2R/
H
THMESR
FETE MR
NEITEMR)
L
Y VA ORI
Ko Lo B
AR D B
FAEXHEBRERIC 33T A AR AR PR

AP

7 xz)L~w—0DFH

~ D

SRR DA 7)

a7 s U

HATZ

S 17

AR

[ A7 PR

FE] O G HAT

RE DRI
TA XA D—
— R R BT o ——
EEREIRIC L 5—

R DR ATk
TR DR
=a— h U ORH
NET AOF 0

FhR

T AT RX=ATF 4 L7 = )L DEER
TFRT A= =B A7 DFEER
=% > 7 DI

BB IR

R K= T HDFEER
74— DFEER

ATV —=F—T T DEER
A TN =) —DFEBR

HE



188 % 7l

HIVEE
HEHE
MEE
)
e
B
T2 TN v M
AE
Itk

7= 17

VA
—AERHEEERI BT D )
TN
J1DZEH
WO AER T
FEERFERHEE RIS T D )
o—L Y
KEOTHBE
Ry 77— R
h—~ R

X 17

INT Ry 7 A
nANDOZERDIRT Ry 7 A
RIWEED/RT Ky 7 A

FNR—=ZDEERED /T K 7 A

B D/ RT Ry 7 A

R D/RXT Ry 7 A
BEHFLONRT Ry 7 A
FFLROIRT Ry 7 A
HIJD/RT Ry 7 A
KHENDIRT Ry 7 A
EMA L ASN—D/RT Ry 7 A
KEFDIXT Ry 7 A

BEFON—T DT Ry s %

HERPFED /ST Ry 7 A
WA-DIRT Ry 7 A
IR A- DT R 7 A
HATETZBDNRT Ry 7 A

FE AT
¥

et

ZHIHEL LTt
ey SR
7T w7 R—)b
7 L RV OFEERER
X

TV LA LR

o— 1 VA

EJ

~ 7 AU LR
~ 7 AT = VIO RN

5 1T
U OGR



189 [FRVE 1] Ml 3 Mo £ i oy — T

[FRE1] FBIRRDELIEHH S —E

AEF2URDOFGREBUZFHENT-FEEDS, ZOFEIMUII T ST DA%t e 2 £ 8T
EDHEINCT D28, TS O— A TR,

(1) fELDS TR RO T D40 206 M2 HERHIFZIRZE L) AR R
OHFEKRITHHLE] L7020, ZHUTLY, AEFFRUERICL D [WEFORIL HEkr7e
IRZEL) : B0 20154F) BL O MHHEEOMRIML GEREIZIRE L) EBRI1%E] (20154F)
EEBIT, 3EIEEMHRT D L 01T/ T,

(2)5~7H. THBREANE]
Q) 14~16H. HHIRNF-DO/RT Ry 7 A
(4) 1I8HFR2BE~ 19BN D/NT Ry 7 A | BT 238 26800,
(5)20~21E. [HEH A 7T OXMFHITITAF— 4|
(6)26~27F. [/ ho[iEHeE)
(7)27~28H. HIV 3 BIVZERD/NT Ry 7 A
(8)38~39H. [ ZIn > 77T
(9) 44 EUF3BE~AS EURIER,. BT D0/ 37 Ky 7 A |
(10) 60 1B, 12D EXA7 ki)
(11) 61 EH AT ~62 E 1 BEE. TRIRFEEERRI I AR /2 5 8 e 3 VW DIFET 5002 )
(12) 78EFREIE. 17 A vy a XA AL DI H sBBEOFHEOEFHRRY |

(13) 99~102H. [T A TA=AT 4T =L DR 1T [ERIEOSEOM Ny 77 —21%) 418
i,

(14) 106 5. [GPSIZRES 2301 FLL LORFFORFEHESE TH Y, GPSITFRRIERER & FE L T\D Z
EEMMECEIRL TSy - Ny T IZBT D IERE BN,

(15) 109E BB, Dt OER)

(16) 110 E 3B~ 111 HF 1B, TRIRFRGHAEERRIZ IS 1T B ek |

(17) 113EEE3EE. TR GRS ()7 L 0 b — 7R BIEmI T 70 5 2 L 3 CE eVl |
(18) 122 E 2B~ 124 1B, [~ 7 A0 o )V HFE O ARENE B3 2 R RRE

(19) 148 EHFARIE~1S0E BB, [T A v a B A ANCKDEG ), [T A4 v vak ot
12— LY OAROMEFRICIT DI, TSRO

(20)151~155H. fFRA. ANEFEEDFED [FEH] (2RI 5H7)



190 [FRyE 2] GRCH o TE*) 122\ T

[ER3F 2] RXXPD TYE*] 2D T

M OWCKERE & [FER, o T REICIE WE) 2E% T 28BOBENH L, WY TE
I T D BT Tmatepus [materia] | & [BemectBo [veschestvo]] Th 5, 4K,
ZD 2 OOHZED BEIRIEICBT DAIIRE S ER->TEY, WEOENWEZ SRS
DIVEEL CEERT DI LIFFELAVRETH D, LL, v 7 OYEERTIIInL D
HEEDENFITZONWTHDRREDEENHAL L TWD L5 IZE oD (CY4RD 2 L7228
B, WiE OBERD BRI 72N LGS O K> TR D),

Lo, AEOEHTZNOOMGEEZMEICKRI L THE-TWD, L7hi > THRICOE
FRIZIREL AR L SRV DIZIE, MERZR LT RITIUIZR b0, LarL, SREOM
LBRY, 2 b OHGEICHIET D BAGEOYERFZRGET [WE] © 155 LFE LRV
W, BROMGEICLSTIRLDTAZ LEIETE RN, 22T, ZUEDLIZHELIED
MH LIVeunas, marepusa] (3 E*), BemecrBo] (FH.UZ WE | LFKFTHZ LT
WEOE NN ND L2 LT,

M) REDRFEY FE2T 5 &, [marepua (E*) | 13 TBemectso (W'H) | @ _EAAR
&RTHY, Imarepus 1T BewecrBo BLGR ENGRL ) LESZENTED, BEDL
<, BHEMZRGEKTIE, BAGED WE | 76 EWENSOIL Tsewectso] D THA 9,

B 7 R Wikipedia OFCF [Martepusa] XKD X HIZFH LT\ D  (—EHOAHHY) .

mMatepua —— FEIBLE, ZEONEY), BIFB L OEFOTEE LT T Y —0D—,
WP OB SRS,

WX, 25 &R (Rj22) ORITHET Db DA LTO Marepust (==2— ko
(ZhA E 2 BfR—Z2 NI O N, FERIIEROANW), F 7213250 & RO E %
FWAERNEZ D HDE LTO Matepus (74 7=V ThEED, RICTA v =X
A U O—EAFEBERIC B W TRBL SN BE) 2507 5, K OH T 2 ERED
Marepusi & & HIZE U DAL REIRBIG 2 723, MBF o FaEIE, i 2T o
® matepust 3 X NZE DO BSEHOMWEZ TR T 25 Z &IZH 5,

F /2R D Marepus

BiRE STl 3 DOTEHED matepus DMFIET 5,

* BEIL[eCTBO N g, N A UWE BRI T D WE, KWE
YA DMOFEOWE 7 +—0 TN—F T F7 X< MG O V7 +— 7
T EEM BT R

BemecTBo & [XM72 0, LFOWEICZEEIT /<, BTt fimttzR->Tns,

- GFHWIEMRTO) —— EWYs, B w15

- MBRAANE DS A B 72 ) B i+ G R, IR )L —




