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dzedlsdg" 7 wWodzjded?2 5 OdOdzsedd M Isjstedj?2 kEftwkzetsMmisd
Bsisd Mkh jMsotseo OdzdwV OB Misdzs Isdets? dzj f sHo dy dzts?2 fd Ml
LW dtetsds. 1 OtetsH d dzts i+ sOCdd3 tsBtCOL t5d3, tlistelztsHfigfl4sQ edxlz jd
mMdMmlsj 3", MowL Odadets?2 fp + Wdtetsds, ftoj HiMIsOo dzj ded j-, 1 to
YdmMeés2 BirOddSd (ftoddydyf slsdtsmdlsj dz@ detsilsd | Odzd d
sftctso j toc dzd SH dzOC 5, 1Iskz Isj steds c daj dzts H & 1o dztz dzt§ to ¢
ftoslsdo st sdztsy detsets klso jtoy HjdedW, Cobttetsj d § sdzlzydce
L Iss dzOL o Odedj o9o9tsHdIsMw ( BBBfI]dZiSSrSGJler]W o fjtcor :
] Motsj?2 Mot sdzOcOEh j2 ©OBsls] ¢s’CRadp IslyRtsz

H

fdhjls:
c. ..dZJIZHOSthJfr]W fsfrisCd tBdzOtclzy dls: HodYJddj 14 dsz
ftejHfsdzsy jddy, Yyl dagj Issdz ¢t o d&jrOdzed ¢, dets d o
Mtstslse j sMisoakzs s fsdwisds OB fiytslsas didats ditis j it SSEzs )y | dad 1 Oy JIs
CststeHddOd 7 Mdmisjd, HbY Ctlster i MfwOo jHdde ' ki
Ldzj CtesHddZOBd Ui MSd) d sSfkduimSdj LOSKdr , S0OC Lkt
OB tj dr st f tsdzsyjcddsitsE B oy Odzddzj 2N j &5 BEH K d
sldshdlsj d dztsfr]lsq’e) ftcjotcOlsdls! o fwjHitsMm dSk. .. @& (1
1 2Odz€ Otej , Adh sj2dz, [ dJdStsoemMCd2. RLH. J1urR, 1935,

O dZOdzs e dudzes Wstedzdzdielzjls ¢ f tziyls Bdz@ iy d ditds dats |y d IS j2cdz
1 20dS Gy [ 2]

CClsO dzj oL Bsy desMls: Hs5COLO! frilsdy &5 flzlsj &g OB iy
sdHdBsBE L OCtsdz ftedtesHT ; & JjMmilsjMlse jdedzts ftedmatsHddz
ZOL shgfiffs 2 ZOIsts 3 SlsdesHf etz s BJjL Setsatsteste (SO

RIsOC, dzOL 9 Odadsjdzs@ifftsq dizy) flafs dzd S izl d § @i&g H Mis Oo dzj dzd
OB Mt dsfsfiiEdj 3] GlMyjlsO d OBMGd bdscts Hodyjddy s
Cwdzyj XI X o. o fnoOdaddy)fStsEts ksBO dd) dagjdg v { dzj S stets s

U s, Yylsts 1 Ists dzOL 9 Odzd dzj tlstcOyOjls MmEkh jMmlse O
fsHjtey Odgd v, dzj SHBSCKOlds slsdj yodsi:! kyj dr &, to

v 0¢, Ctelzf dzj 2h d2 Mmtse j tei§ 2P (Bt IsdL72] R. 9 [ §o &
fts Isjtstedd tlsdesmdlsj dz' desflsd tOL i W fday dz:

¢1 OLo0Odzd] cfteddeydy wslsdsmdlsj dz'@ desfplsde sHdas- L T
Bsmis: wodzj dzd?2 Bl dzj EMSstc] dedesets HodyJ dzdw L OB dgzls s
slsdetsdlsj dz' desflsde, ootHdIl, C0O0¢ EZoadHdd fslstsdz, © L O

10 dzj 2HOydztsls &ZOL o Odzdw ECOLT" 90z d tSHddz dL
g2 j§ MeHjteyO0ddj o UYjb'tejrdjtds? ¢jsdistedui it
sdz Elseo j Y HOdz [ 3]

° A. Einstein. Ann. Phys., 17, 891 (1905).

Y. P o iRend.Lirc@lo Mat. Palermo, 21, 129 (1906).

YIRS OdHjdz hIsOE B dz EZydlsjdzjds v jtedzj yStsets. G0 B
Isj dz' desfmls+ e, o dHddts, fMew L O&D dns Hetls shwd iR d3 90 Cisdlayd € |
COCts?2 Brdz Zyddzgjde 9 Bdtsdzsedd f c¢jdilbdis?2. 1 tetesd, ¢
skteyOlssar ) MCOLOdzd [ Ootej dzlsde 1 jtedd, ylsts JjMmdzd It
ISBtsOqu’dzanIz C duds@dsd dsls 3y ded &z f setetsdz. 15 BlsLokCd Jjet Mmdzr

[ R. [OdgHjdz hlsOd3. ) tsdzdetsj-o HsécOdedy( stck@BO, 5. V.
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C. .. bjtt®kdd cithiszdkOl tlsdshdlsj d dsfisde HdbdY It
Clolztly j SO jlsmw d&dzj Mdzdh Ssdf BdzjHde 5. v OC COC M3 Mz
ZOds HOjIlsMw Istsdz Ct5 YjlsrtejrnRjtedz 2 o f tciistcdszihigd o d
fesmscOdhlsots d O otj kY &selkls Brls! oLwlsr f dzj ¢
Elseo jtexHjdedt MetffsmE@idzOls dzOr 1§ dftfisddzsCotdste tisflidO d3cftels 9 157
(3. MmesteddS c¢ltwddyd] skdasfdlsjd dshsde, Mist. 92)

vOCdBLsBICOB o dHJ S, Ylsts dzOL 9 OdedwV c¢cfteddeydt ¢
Isj dz detsfylsde dzj Oy Osls dHisdddesets MisH oy Odedw s j t

A3. uvjtstdw thdshdlsjd dshisd $OC -dntsp dsjj dgf dzdzOw
HISHJtGXOdZdJ lsJisth’q’ sldsmdlsj dz dashlsj 8BF d yi 6t gl

d etcjdigdijded of jtcor j lyjldzdeots B" dzts o MCtcr Ists | j e BO
1Isd ftej HiMIsOo dzj dzd W CAdgh sj2dz MEd3j &z o 1 9oltd) dgj. dzdff, &
9 Cdzs yos h zs Wsdz;dzq’ GteOo dlsOyd of ¥ ( lds@Bldztsdz@ Is'j alz® flats s
f OcOctcOW¥W ] HOjIlsw CtcOSd?2 ®BLESWKE Isjrn idseody =
nOwOCIsjtedLizels jj COC yjlsrtojndsjtddazy Isjtsteds ff totsfl

Ihdseds & sbadudjd fojnhs0s dj k(2 & { kisisd ot
foj HMlsOo dzj dzd 2 dz' “Issalate® HE 5?2 & e @EdREIMITQA™  § oshls

49!311612,19,0 oLOdBsMowL! tOMCtr 90jlsw o W istekk dzOR
atQstszq’ ftod fjtejrtsHj Bl BHd&s2 Mdhlsjd tlshyjlso

SOyHB] WdLdujihShpoljetdjds o ftosmisteOdmissj d
dLBBtOY jdes © dzOh j s ML dzOdedd d &EDKREMB RO dziyls §f B Sfls &

Wstedr fkh jmlseotses Odzdv RO tsd dosfizRdEd W o dzv sClsdijovs o’ A
BOLjtedw. 1 dCOLBY ddlkjjtisd b dapj (psMistcOdhlsso ®© d otj &

sdftejlsder 8 MYsMsetsd dL 5BOY J dd Vv M fipsind® Otk g 7 §
Is. § . ¢ o dRQixesy  Gdsc s g, w0t djsi@dndegdz h jj otstse
CotstoHddzOlsdzze MjlsSlk o otc] d3j Gdamsts L fiish dz m s of Adssjfpls tai@®
oty dgj dedz’ % Istsyg $ .

3H. Minkowski. Phys. Z.S., 10, 104 (1909).
YIRS oldMCd dzORtHdd L Ists dzOL 9 Odzt) [ GSlisjstiddzy s l4f dstsff

dlzls! bkisttdd MtshlsOo dls dets ff iy H @GBS dzf 4 d BEMisd) MMistsw d
Bjtedzsets (dzgj EMStstej dedesets) Hodyjdzdw. v jtstedw tOLI Widgw j |
o’ fsdzdg¥ Is! MW ( COCdBdsMa skl dz0 8¢ ZO&zOIs1 Istsj i3 sdi3kz den-2 ), ¢
hjddw d&iyHE ¢ BOMhIsOBOWR]e, fsCOLOddY B yoOfptse d Is. H.
utstslso jlsMmisalzjls dzd oMy 1ils s tste jo Gdp'teds iy HAdp@E 82 H j dzd W o

Brir. .. C0¢ Isj stedtls jugfles dizjdandgji@dzs gt j t©OL dzOf 5d3d dzO g
Bsdzsf sdzdL qtetso Ols!  fsdWisdw fteshisteOdmso ® d otj d3j dzd. v
Hiezedd, uwdd& Zuydl u/].

I [RUOS dzOL ™ 90 BOW cdz 6 ssdesoaMC OV WdL SO df tojjfglf s
Mots2flso O Isj B sBzdzH M O. { fipe 6% iPls OO t5 dztwldstst @ Isds iz BYsORE

YI{rRCId fsdvisdy (ftoshiscOdmlsa ® d otj d3jdzd) Isjtfjte?
5OCt] HA&W ntetdsktsfO. |t yisdsj ! fstsdwslkoits. | CHiskf sty od dschistz ddsi
fteiHd UJdBB dd3d §tsd Ltse Ol Mw.

BI R Gt klsojteyHjdedj dejvwMmdes d fwslsdotstej ydoats. AdlL
BzdHEMmi. 168 ¢co dOhjdB ML zOdddeée tdd GlstsBLOy O Isffw ¢ O
sosff JwsmiseOdmlsaj d otej ddjdzd MJ2yom cesotstedls v jtedzj Yy
9 jdede” a3 dzj HSMISOICtsd3 j G5 tcOMmmkza0)f dedsTlswso dizj j ey dds[ts,0 j Isls t&

“IIRrRCId Isted ff teijimicOxiyj@imiyds j Wit OLa s cdp@sq)dig dCCsirdy jdffEets
SlstcOy 08 ls Gcdzzptsitsets §sddi3ZOddw §tessdzj d3F . (Mg teOL daC
sftej Hjdzj dz" Istsdz? €5 HdzW RtedslstsfO, O HAY Isj BftsdBzdHEzZMnO
stsdzr § 5 IstejBlzjIsmw.

PP I RI SdvIsd jj dft Mdshipldnyj s0e dzj MsefMmjd MseafOHOjIs-f 5
Isj dzve, degs diyHE {Isdid f§sdvisdwvdd Jddjdlshmw HdsL @OYds]
©r 5 dzf Odefyse, ' © HOM dzgj 2 M j o5 cssiyljlels fRyEtsdauss s fizQutsystz Eps]
ZOB dzk HOI jdzw. Clts btejrndgjtedzsy joSdzdHBeaty ftesihistOdmiss
fesmlstOdmlsolz; ofj CttteHddO' f§ljdydod das Bj NS dj yd
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JHdzs d bkt yj ftshMisteOdMmisots d otej @3v d3soctizilseziddz tSE
dz" &3 MikCOdd, Is.Jj. tOL &dwintse xdif kD se-e &g s
Bsydls dLsBO) QBYMN Njmd fdz@di3dlsd udmdzO dzj HigzdL o tsdz
fitse j toh j dzdzs tstejHj dzj dedesets o dHO YW isteBzdzOBd ftoj 5B
f tetsMls to-® tizf) 5F @ .

RsOC, COYHB] oBLBoydts] dLtSBOY Jdedj { tojsdgdetsd dzfr
MdMmisj B2 EsidibPBO 3§ tlMyjsO &y jdy dasdds! s sfigayy L
COCard By jls BT Is' dzs B 5 x ysadisaHzs] BlS jlsdts . fyosvis tOals d di
ksySOBd sj &0 slMmyjlk0 ddd GftjHj dj d bizeifdgd: s§
sjdzk SliyjlsO. iy sz’ GBGlEE] dfls! MowL Odr M §6CC
tOMlsOo dzj dzdz' & o tOL dZdyde 7 bkisySon Ij k0 slihyjlsC
sojHjdedw CtsdeCtejlsder 7 dLBjtej ded?2 f tosMmistcOdzMmlis o j dadz
1 Mdzinkjl, ©GHA&OSE, GksyHjhmseodvis: Mdhmsj dz
Cq, fednjeyde0rhdimn® ) E0ydsROEdnsduints:
gz f trezs L i3 figif)) RO slsuj O, o I3 ydmdi
d
s

ot

q 2
sidzd 8 ®C t&jj Odz! detsj Iswy jdzsj e jteHB] Isj dzts, - BscE
Hdzv ISOCBBEeB fwosdLottd deses o' BSteO Mz dls
Zr » MdMmlsi &3 syl 0. ddzj Hs9 Ols j dz' dzls, SRS AR Stc
BO dLBBtO) jddvY ftesMistcOdzMiso © d otej d3j ded, LkH't
RIsO¢, MdMmlsj BO lsMyjlsO orBdteOjlsmw L dzgOs h d i
Jdd?2. [dO orBdKOjlsmMw o LOsdmMdBshMisttstEs sk 6
LOIjdz degs ftedmkzlsmlsekzs hjj ftod eamMwitsd &RBOI] tcd Odz
{ Mdzd dL B tcOdzr Ho JEdiE M E@Y HOKBMdLIsA@ SlIstster = dL 5B
sty ts ks, COC 1l kMlsOdaso dzj dzls™ 9 9 Isfiy I I §f d3
Mo w L Odz dzlssjOsp Odgthtsj H dzv j d3F 2 HdzwW Hoekr t©WOL GBI dz
~332:(J'fl"‘ﬂ'fz)z"l‘(.’/1’—.1/2)2’{‘(z1"‘32)2—
— & (t, — 1), (3.1)
sMisOjlsmw tsHddzOC oS s jf.jtejntsH] sl
— 5= (@ — )+ —y) (-8 -
— e (t; — &) (3.2)
RAZOY) oEwasew jlshy Jddo OtdOdelstsds ftoj sSBtcOL 59 Odzd?2 [
o tej dffFs

N

G eI ==
m‘s"Q— Eﬁ_l—

W ©
=8

o= @G =
Mg

v
t —— 2z
—_ r—vl — . g = " c?
CVi—je y=yr=ot —V_T’:—m??‘(&g)

RL (3.3), IsO¢ 3§ COC dL EBdbndlsf &! &kMls mdEH d
ftosMistcOdzgMise j dgdets tOL sB M jdzdz" = MtsB ' Is JR] d3dlsh e, | 4 M dzd
L Y2=Yn 2=z, st 9 EfdfrHssjdisiz " § 2 fw, fEsk HiCds edsdrisls

th—ti=— 5 (@, =), G+, Y,= v, 5,=2,
(3.4)

Is . tlylj. tj
ClsO tldshdlsj d detsfls! tHdote] d3j dedztsfylsd ftodo sH d Lk
dL Bj dzj dzgd¥ AtSHO HeadykEhdamw yOfMse, CBC 1kt dF St

PUIRL I sBUuds] o' -0y fegeth§ tof of jsdig gz tsMistOdhlsese d
BIZHJls sOC¢: c¢JHddz d btsls 3j bjRftszdiizlf sy jls GlstsBtcOY !

21 [ R BSEEBEZd ftoj SBtOLSoOdzgd™w o' 6O O Is Mots2MmMilse-0 Isjd
MistcOdzmis o & d { istdsj yedajtajlaizydig) dasf e JHosMIsts B jJCIsT s B 53k
dr GlstsBteOL dls! 9 F HOHdS Isseals dasififdjOlsted 0 Olst  dr ) F ,Blslss to
BEZH Izls ddzj s+ i Mlss EZCOL Odzdz" j] (o SBeOL 59 Odzd W .
BrIRIdHBS, o 12 Wistdxdix)’ H sdy detsr dzd B d O dals, dz iy ls |
sSOdzetso dzj dzO Isj sted j ? Gldsmdlsj dzv desmisdé, © ftesMmist dzO

Is

20 R0 MCOLOdS 5OC, b Huds St (O s HiftsC EEPSjEEd §
L ds) s p j o t5 ditglen EMC s e fjdsd jots ©BI jChOd] ShkO]is
q’w

¢ iz
dzts )
tG

h e d cLOBjJHAjddwe ldsmwishv ¢ it dshiz or ydmdzj dz
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I tlsdr Mmets2fise O i B itddds O dzi§ ssasjicdadieg@ B | s dsts o G ¢
tcJ HMsOo dzj dzd?2 B fetsMistcOdzMisoy d oty 3 dzed, Mmew L Odz
i, ®izscssBtOLdj M B2, GtjHjd | deBs €3, 1
shjltedj?2, citdilstedj?2, o ¢ cisGdisld mdgij dats sjj ) daso
9 Ols! MW dzj L OadMmddsts BIs fsmdzj Hdzgj s, COC L Ists o dHC
RL {Isda 3j ftjHmlsOodzjdzgd2 orlsjCOsl ©0ydz-2hdj
i B J o fasttDOplOizbdzgMisdlzi L di3d dzv | iIsMmisd W stcdzr Y tsdze B T
Slsdztsh jdzd® ¢ fto] sSBtOL 5o Oded W d3 19 Jelg 'd3g faiaiz F tc e'tss totf to tHAQL

| bktejBsoOddd SCBoOtdOdsdsmisd SOCy | 8EEGR Glls§'C
5 jHdsd Yjls' tej nd3j edesds BzsestsBteOL dd

vOC ftojHMbsOodvsls Mmiej % dL dEtstsd®s ds edetshasls j e
j Odz dets) MBHjteyOdedj. Jted {btsd §sdvisdj ¢tslsdshd
dsdzts ) § Mis o § dedats M ls d -otftctg sy Isket®d B IxfoL jsdatO ) § ded 2 W o dzj dzd 2
dzedv, Is.j. LOCtdztse ftodtotsH' .

Is
']

A4 . 1 jimyf dzsH detiyfgle . Ofstsf sigtis@cd s tslsdetsmd s j dz' dats
M Wdashe¥heddt tidvisdodL B
J LdOydlsj dz' des?2 Milsjtfjded ofmdzjHMlsoed) dzj ftcOo ddz
dzdztsd JjJJ MmMHjty Oddjy GC0O0¢C dseots?2 Iitsttdd oL Odc
Jdgvjlsmw  §ic] lsids@of drj dzf iz &MY (st WdL dud M
L o tsdz! dztsGts o' Bt MdMmisi &3 GlsMyilsO® d dL sBicOY
e Odad W dequn‘id:

m fndff]lSJ Bts 2 sfud O
|Sfl’]*5H® IJ’ISHstSHcf mw WE
Cls dgj MmEh jmlseokzjls BjL d2OB dzt HOIsj dzw , sO¢ ¢CO¢
stcORBd, LOoadMmdls tls IktsySd LtcjddWw dzOB dzt HOIsj dzv .
ClsO dHjw stsy j-tied B Iz Isdz] HhtSdg@ds Ldz' dets ff tetso j Hj dzO s sz
Ols &zZO IktsySk Ltjddw, ylt MtHjtey Odedj d3 dzg Bts2 W
dzd JLBjtejdd?2 f Htekzeddd. CkO ItsySO Ltjddw dzd
tc
4 dz

s sted?2, GldaBmdzisy @zs fipt'nis O de

TS

dZH Od3j dzls f tsH Htej HilsOo dzj dac

W .

t&GW ;;dMJWJHJUﬂsbﬂBOUB* cffslsjL t MmMkhdshisd MHOdd
J
5B ZOMisd sjstedd Glsdshdlsjd dshlsd kfst do sk
ey d o
fgf

AT HES =@ fIS=o

mre. I F g w

tcOLoadldj desern ftojHMIsOoadzj dzd?2 d  sdav
Med tBh j2 lsdtsmdlsj dz’ desflsd o fMmd3" fdzj
sets fsdzv COC bkitstedd yYjbs'tejndsjtedatsets

&<

1. 1MbkzdOlr C2d"lsj2d0 d o] SBEOL 596 C

A5. ( sdz f sz ZOEsE O a0 Y dz® teds Isdf o stcj Yyd o

ltcj sBteOL 8o OdzgdW [ Sted dzay O, slstc G @f B ded , Mo tfsP thdsts &
Bl dzd ftkzyjdz [ ttjdysd §shiejHmsotsd O&zOdkdL O kts
9rojHjd C2d"Isj2desds dMmrishddyd fHGelszisd dfisfmis H dzalls stpt
fsfisswdMmlse ® MCtesmisd MojlsO. C2dhilsj2d MY tsted3lz dzd tet
1. 10Ctdyr, fts Ctslstster d3 dL d3j dgv s sfqw  fMisfils sw dzd

¢ Ctbtstes?2 dL Heobkr CotttHddkOLd » MdkE 2 &O0BBa Wi
fsmiskzy Olsj dz' desds Hody jdedd, +tIsd dL d3d dzgj dedw MmsmlistsW dac

s

BrrRylsts OS] ctsmMisteOdmiss se d-f ©g 6 jzfsezl dHegzw B 6 g|3lj’11;
cAfts ZOc Oj &8 btsd $t5 ttejHjdjddyhd], ust LOCt] ittt Od
dzeyh j ottsBh j dai EZYytsltcjBdwWils! Isjtedzgddey cftosMmistcOdzmiso sé&
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2. SOYHM2 &y Mo jlsO HodyjlsmMw o c¢ciCwWh j2i
an%Bﬁ]dBj@Oadfnd%B sls ke, dMfEMEOjlsmw dd Il
Is J 3.

120 yj dzdj tIsdn YtsMmiszdzOktss HA&Y HOd-aig2djjdids fiptOl
zs o btsd3, Ykt drn fteddwilsdd ftojyH] ofMmjet L dOyYOdzt
otej 3jdzad, C0OC B BdsectstsBtOLdwWr, d MowL Odadz’ = tstead (

1 tod dztpdftilesdls j dz detsfyls d and3 i sizdfipjts j O BdAy ts difstds] datdn) Isd@ed
sdz MsH]j ey Odzhw d o dZJ“lstsdz omMEs?2 W¥dLdeyj, oty
MseOd dedj jet d%O drerj ¥duduimSdj fesyjmme orL
Yy Mets?2 Isjtstedd 4dz;§lsts1sd3OGdz.cflsdzls s d Mojlktsatsets 1 W

lteddzydt oM dmlsed MistttsMisd Mo jilkO OS] o
MisOo dzj dzgdw d3 d 8 sB dzOMiIsd { dzj € Is tc #5d50 Odednldsdizs As datse digj dzde:
fp bsysd Ltkjd dg' O lsitg ddasfe? fr) s Af teffstinjisHeiP dzfylse §  d o tej d3d

[HABOCt 1 1Isd Hao i ted deyd 1 sz ftcd
ojdzd ¢ fwslsdottejyds f-¢ VoY D9 dzj
ddvdid t ftshiseOdmisej ( &3d
RjnOddSCs2 1! 8ktsdzO. (it S Lz
d dzczs stz jIsmw o W tstedsj s RN ¢ Mo
(edm. 1). AN

Vefmist o  MmdMmisE e3j dz6 5@ u ' ' >
Bosdjtds 0 o IstsySj, MtseatfC \\ /) r I
CotsteHde@®lss z= O, l;’tstsq’Ltsh( /
dMssydkdt O hejko. 1 fshty o B4 ded

Wtetsdzls Mo jlsse 2L OCidd® fots fr

MEstesMmMisd Mo jsO tOmMf tetsMmist, OHJd Ef
R=ctfy yjdzstetsds ® dZOYOdZJF S BB®HQ @UIS qRAMSJ @G
JHAZOCBE 9o Mtslke jlsmMiseadd M utSTr]lsIzdzUlsUd3q C2dgh isy 2 dzO
Lists 3J Wodzjdedj B sy jd3 wOMdsistej IS , d H dnd A yics
tc Qo dzts dfj tafdiEy Bts dzd dzj 2 s ekt drils ssfjdj dZOYOds § tststH d dzO
Mtsof OH Odzd o dIs=d3jOdzlsiy odeQ W dits/dz ¢ StSteH d dzOls d dz2Off O
MdmMisSER] Lt Iss2 HoadykMj2Mmw MdMhisj B Mtise jlsmisy j dadz
5OCy ] wOMfesmisttOdd Rife, HisH BOGtE' o OB GERO] Gl §tc]
dztso 52 MW jter HEsdzy jdz dzj y Ols! Fo, & wWRjdts S fs@He H dhdizO Ist
SHd&sEts d btets 3§ WdLduj MS sdts Yasdrj ed g Ozdapich) @ dgls @
dej ftod j B3z d3" 5 M ItYSd Ltejdd™ * @Y JjEige s YD itk H
f OOHSSC MO dOHB BlCOLOk! Mw ddet s fteddydf O Gl
mMestesMmisd Mo jIsO.

U stedw slsdesmdlsd dz¢ dztsfisd hfjtagdatszO¢ @ Js, tc B dzPC jsdzd
mMesmisswh jj o Istdz, Yykss Mmtserilsdw, s HHzts odig jtsog jdatsda’ tejd dx)
Hickzg ts2 Hody kM Z2Mmw d hdd@lspdjctsls . UBGHO tSHsotc] d3j C
HsMisdy Jdedd Mo jlsser d3 Witctsdals tegsdzif§ gstc” , S tej HJ dzw j oBiS S

x4 y? + 22 = 2, (5.1)
dzj Wodzwe lsfyw tHzse toj d3j dadzr A, M s s U S dzts dot pzdf ¥ dzdy d i
esmisswhdj o HoMisdyjddd Isjd3 3§ Mojlter &3 Wiedstsds
o2+ Yyt 4 2% = Ul (5.2)

vsO0Cdd3 tsBOL A3, BHdo o] d3j dedztsfls! f totsis@®OIszMiso [§ «
Yjkss OBMmbds sdr &3, C0O¢ (It feddvists mMyudlsOlk: o
MOk My L OadMmwh j2 ©lk o' Bts® MdMmisjd slshmyjl
ftesdMmntsHwIs fidsdzsidils j df Isids fiyls ¢ tf HodztB)ds s Odizindzdety filkszds - tc C

BRI dOhdn bjtedsddzOn + Issls § sflskzdzOls sy teasdztin tsiic@s zfiyz
ofMjEHO HoadyjlkMmw I[sOC, BzHIsts 1 Ists o tsdzdz' dzj f sHo dy detsce s
JBj decets ¢ stsets Retsdskssf O, d L®hfteshseOdys h djmy Mt Me s

U

Is SSUHCOFE e oSt f O .
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s Isd2 MoadHjlsjd Mlsakjls 5 bisd, vyt §csHit@GEO MG |
fted fijtejrttH] Gls tHds?2 Mdmisjdk lhhyils® ¢ HEEZcB2
dzd @iy HE MBrIsdwdd MlsOdztse W isw L @asdiyy W zdsdsd  thids Oz
Ctsdaj ydz' a3, d dzOtsBtstetsls) .

RsOC, ftmiskzdOlsr C2dhIsj2d0 fsiscdd Ok ftd?isd
9 WdLrduyjmMEs2 bistdd {§ ttshlsts O dzilses0d ddd3sine i i lxtzd dzm I &
otej 3gdzd d B dn dzj tc GBoHOjdzz 2 dzts MistE M Is tsId Is ¢ IS, 0 dztf j L
CRdzhIsj2d20, dBB MO 9" asH ftoj sSBGOL S Odzd?2 [ tSted day
tcOL dzd ydzr &3d k2w dsd f ttOL dzd ydes?2 Mmilsj g jdz v dMmMy sdz Lt

1JdSlsster j] Oolbtster otk thHshktswtzipss j sMBBtct
zdtelkztls jets IOCdd3 BBtOL 53, Ylstse r dLsBtOL dlIs! 1 Is
Slsdesmdlsj dz' detsfls d . [Mdzso dzr d©3 Otcc z d3p dgle § dgts @Bz, Sl dz'z,
sMcB OW td , ClttcOf fipdsplualsdqvnd @dd &Q ,dzsf tod § 5
zdo OjIsmw (Is. j. ®tjHjdvjlsMw) sHdsse ] d3dj ddsmis!
MdcecdzOdz, ©LOMftesMisteOdv e h 2 MY oMjceHO Iktsd ¢t Mt ME
¢ dzj C Blsstetsd3lz bfrishfplarmdgiddalciz, h j dsz o w L 4 BjYHE ot
tOL dzd ydzr » MmMdMmilsj BOR lsMyd 0O, BJL Cobbstesets WEIs
mMsBrsd?2 d etj d3dided otstsBh j Isjtwels Mmd3r mdz.

1 d sBBMdzats o Odzdzts My ls sOCtsets dMmistsdzC s Oded W MtsH | to
HBOLTM 0] Isfw , JMmdzd ®BtOIsdIlss Mmw ¢ SHdBEz dL 9tsL
sfdJteOs h j dszfmw Istsdzr S5 dz20 f sMiskdzOls lsdzsmdlsj dzv dztsfls
Mo jlkO dMytsdz Lk h jdiz dzdh! Hsfkh jdd] t L O0odMmddsl

A6 . sftcjHjdjdd] tHddtso toj d3j dadzts f
] o jdedets tcOL tsBh jdzdz" = MtsB ' Isd 2
JtedYH] Yd B Yylsts ftoj sBtcOL 8o Odedw [ BBte
Isj dz! des dzO 34 -~ Oz E d dz2O0 MHjtey O d2Mmw o dgj 2 { tec

Wlsts tsH dztisdis} dsjfpsda s 2 o MddRtesddL Oydy yYyOmss &l

I e Ozt
s fls e O dzfls
HEC OL Ols !
q¢

Mdec dOwses, ydmists &j~O0ddud MSddd + MY jted dsj dals Ozd .
{Hdd dqL Mmfshmtsete Mdd-ttsddL Oydd fted {§osiBshd 0

ZORsHWh dofmw o fJtesMistcOdzlise j dislztse tct®] dsef iy g tdaBizy F o Isfpau ks

Mse, ftdhjHhda o 4ld bktsySd sl J&fkzd fMdascs dn

cOMmMMmisswdzdwr ©Gls ECOLOddz » Itsyd &, dzOf ted d3d t 9 Yd
fsimkzdzdtekzj Bsets f sMistsW dzfifls 8zO i @) C B ts tizf) Kz Igagjzks@tsjsdgpd
tcOQo dgszH Odzj dzdzr = tsls dMlssyded S O Itsyd ¢ .

1 dstczHdzes o dHjls!, yYlts o HOddtsd M sMmMsej Mdds ok
md e dzO dzr HodY Eklsmw dd3j dedats s fifd € sac®Mndets & dzdyd 'j Js © Yls t
sHJdzOC tso tis? ¥ ¢ twmtckgfip tso Ols j dz' dats, Mo jlstsar j d3f zdzt M
stsyj yde d KROMMOKRI, Hoadyk"dddmY dL yYjdstd st
MCtstetsyls! ¥ O dgts  dzd M ¢ sfkh j Mise dIs sO¢ 2 ftetsyj ify
Hist sdzded Is j dz’dzf 2 Bd LI B COtcOdzlsdtctso OdzO tsH J dzOS 5o 51

1 0Csdz MsrtcOdzj dgdv Ctsdzdyj Mlso © HoadyjdedWw ( 51 9 t5dzv
sOs h djmw &BOMMr HddZOSCtses d o { totsy jdigffpjts tds@efij ldsO diS «
LOBdtOsh ji dzO TjBko QOMmsd >y JSdagird. {ud 9 dH dzts, sO¢ !
OMsOdS do OdzdW tHJ&ZOSCto" 2 Isjdz By ds ftedHbEKEOIs:
oL sy dets tsbkh jMmMseadls! MddemtetsdzdL Oyde ftetsMmistcOdzmlise
BjoOddyj MSsEts zmbmszmbao

] syd teS daj o5, ylsts LchfI]J tej y' dHjl dzdh+  fteddsy
Mo j Istse OW  f)d coddCHdrdgtsaRf], W , 0 tf 0 M j n fr]dzlquW"' BzHjls Bfsd

[Byjls 55C0L0k: Mw, Yt 1] H meJ@@f @;:omqugm
¢ OLddids d dzdzlz & BJLBISdZTSfI]C{IS dz' dziz SH dzts o toj d3j dedzets fiyls
sH®ZOSCsokzé ot ofmjn MmdMmsj O sbmuJBo [ HdZOS 5 IS¢

fIrRIBdIsdw cftesMistcOfiznlse @e || aplcisady 2 s sfte]
[bdesmdlsj dz detsfyls! tHdsete] BB dedesisd Mo dHjlsjdz Mlsakjls t Is
qisj js OCd] Met2flse O, -to0 Ledpts dglrlz' tslOUsE) to @ s jslich Wi ds die G Lsdz' A
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LOSCBBdz CAzOMmMMd ud MEts?2 d3d mO0dzd € d s dzj dL d3j dzdzts i lsyds sd30 My |
BOMMO (ftejHjdvj BOY COC ldsh jddy dRfEd MO ¢
otsLteOMIsOw M ko j dduyjddj d3 f sfmdzj Hdzj 2. ddzj HtS9 Ols j dz
ftcdtsBtejIsOjls odH

D mpuy, = P = const (6.1)
k
o ¢cdzgj fsHadydes?2e MdMmisj ddd BlhMyuiko (
M m ', = P'= const’ (6.2)
%
o G¢Hod) k" jsxdipsmiffylsHes) . ftedu &3
my; <= mp, (6.3)

sO¢ CO¢ onBHWhOW 9o (6.1) &BOMMO wo dzw jIsfywmukts dzts s s ¢

1 d stczHdzs § 5C OL O .,3 )y lsHdH dats offedjddly) dddB .21 © ¢ dzj f BSH 9
ftcdrtsH o w©Oo deslzH Odzj dzdz | dek B Y Y § M d Se3dizis tc Flgdzts oz IS IS8
BOMMy Isjdz sCOYJjIsmw dzj sHdztsotej d3j dzdz” d3 M Istsyscd L tej

lkEfmis! Ho O hOowtdSO BHJEOCB 2 ®EOMMr wisds OS ffB O
Yomod, oMy sdztsy j dedz’'g5 af @z® d§ bzts gt MuglisBRY S I3 589 B.d3
cOMf sdztsy j dzde" &3 2O SHJHEAOC BB UE d iz OMi) s 5® dzd Wik |/udgBdg) dzls
h OtecdC O HtMisGddezls olst€isistecr 7 ttOMY sdztsy j dz" ftcl GcOH
sBtcOL t5d3, o JdLBtcOMGRsY OH Gzt § ol jHgtigislgag idzlz Is tcOo dzsz H G
dmrHdts?2 IsySd ftoj GtcOH.

I I I I | V/4
E -g | +y 2 t=9 E’ i @_ﬂi Q»—{g
a4 ; 4({*’?* ] 2 P"-——Z!“—"-:f*m[’——-
i T I g Vg
N ff <fleyey

!‘ 124 r ) Z;‘fz
7 oo & .

tdfm. 2 tdfm. 3

t OfMmsistedd + sk 3§ Fwtsyj i o) EYS d oy jzdzd @ Mt
M M¢ tdusimisd . 3) . [lsdesmdIlsj dz' dzts 1 Iss2 MmdMmisj d3r s
My LOo ts. [ 5 dBsd3d dzZlsO ttOMIsOdzE do Odzdwv sBUO N Ot
oftOots d dd3j s s M(tyazdz 12  dfteplfoisstifis 2y OMO 3, o Ofiptffszizts ¥ J
d fttsaHWh Jd3 o LIstsls rfsts d3jOdslsf ¢ di3d A Mis ®dgS d o O Ismw .
ftcdsBte ISOjil, ME. Sitc tstfipls OdzO0e dzd 9 ©Oj Ispw, O ftOor" 2 fHtedt
uNj S tslststelze disy dets sSsfted Hy dzdls! dr L OC tdED | irjess.dg0 dej Qif
syd 9 dH dzts :

P" = 2m(u) u = m(u') v, (6.4)
slsCkzH O
w =2u (6.5)
Mdzj His9 Ols j dz' uidlz), WBQSEBMB 1 Ists Br dzts B" 5 € dzOMMmd yd f
BOMMEs2.
1 zMmls: cOmMMmisswdzady BiyHE (EB] Cietc@HdEBELT HO i 1 YO
mMdMmlsj &3 dzjor 2 WBGFICOmsSMbdEdejlisdzj j ft6jteOHO | HB

Mz yoj "OtedC O |I) o disdsj dzls o tcj d3j ded
t = U'lu. (6.6)

100 2 3j hOtdS HeMisdcdalls this jdsstesd s Il offj tes(? H
. 2 200 m(u') t’ m(u') (6.7)

te = W T 2w mw . Y m(u)

1 sMSd Sk o Mk dtdskstdbscs oL ©OMsOddY dof
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m (w') > m (w) mpm u' > u, (6.8)
fsissd $&6E.MSE dzOMdz
ty' >t (6.9)

Hwdzj Hso Olsj dz dzgts, Gteddydy Gldashdlsjd dshisd o ]
pLEOMOdRdY &OMMT Mt MSCctsfhs' ¥ kod ¢t o ks fr]d
Bj hsilsd t©OLGBM jdgdgr 7 MmsBr 52, Is. j. f eyl dw,
SHOSe 6] dgj dzdzr j  © tSHdzEQ:tl)fnq’fnl!rcpdgj"Blsflg:vfnuyzlg&Hc(ztsatGJd:sJ
Hody khj2mw MdHBENRI Syl SO (

A7. JreotsH ftojsBtOLtso Oded? [ tstej dzy® B L ¢ tsfMlskz dzC
lTojHidB3 Jtoj sSBtcOL 8o OdedV dzgPtstpj Giplg PMis s detizO ¥ &+ H tiztf b
90n foMsttOdNiso®  otj d3j dzad, MBHJjY Oahdjmw- jhj
hj2fmw dzgO@ BB dj ftoj HMIsOo dzj ded W, MowL Odedzr § M € dzO
dzj Hee h dj IstcjBtso Oded W :
DL sltesf desmisEmistp s MsicOo Mi ftosmistcOdzmlisoe j dzdz |

fry

dz" ;
2)BHdstesH dzsMis! JosgpigPdeflso G®. j . dzjL Oo d md d3ts
d otcj iBjded BIs or Bste® dOYyOdzr dz" » Istsyd & lsmyd sO ( da
Afteddzyd i GlsdesgdlsJ dzf dedgdOf tcOo dztstf Qo dztsfyls: o
sy 0.

t OL dzd ydz" § MmdMmls| di3'-tc Ox lsapyzls Of LdesBMc O PsS Is BHds d |
ptej Y COC ofjjsBhdj Wttd MkhjfMsotss Odd™y &EOIsjted
sHddZzOC o™ di3d Mo @ dzOdz, fezy H s d34>|HIz CststeH d dzO s
Cde f SHO ) dzs X, zM)d fifis jCISt{H d dzOs Oz toj d3j dzgj &3 © H
OGNLMENN] s § . W stedilz dzf l]’tGJlSBtGOLtSSOdde CotsteH d dzOIs
VMisOdzeso d dizd sy dztfE s OC SIstster | dzOC dzOHT™ 9 O Is ¢ j Misd Mise J
lthJtSBtQOLtsaOdzq’W
l(xy’Zt)

2 (2, 9, 2, 1),
(myzt) (7.1)
4(xyzt)

l. Jﬁ]dZJIHSf_F]IdHB@EHWEtﬂ’]f@IS{tGOder]ISSG d otejd3j dzd ftcj 5Bt
dzd dzj 2 dz" d3q

rd2Mmlsodilsj dz' dets, jMmdzd B Lffe&dusy 5edp't jlzj Wk dzlizg d 2
Cdzis Odzls OB, -, Bzdit,0 ols/th j cfizckibiiDubignn nispaN] ZNENj tiNj o 7 Oy O M d
fesjCydd wOMMissY dfdRo Benwd ) BEHQ QB MdMmisj d3j, L Oo
mMtstslse jIsfiseo 28 Mxgfinx, fhbemiZiYz L7 1o c¢cdzj fsHody dzts2 e fd Ml
LdzOYyj dzgd?2 MOBFE z € s dsHs] dfQdssIsd o stej yddzs B Istcj Btso O
ftesmMtcOdzMIsoa © tsIs o BtsteO® dzOYOdz! dz" = Itsyd ¢ tlsmyd 8O.

R
LT T
'\“'\h‘\h‘\h

{ Mdzd §sdzsydls!, ybt s tydd ttOmMmMisswdzd?2 odHO

= xz - 351 = filag o) — fo(zy o 00) (7.2)

LOadMmwils Istsdz! Ctslstesbded Bisg Cdpf P swDfypdes?2 Md Misj dzj , Is. J
E =2, — 2, (7.3)

dzts dzi L @pdEwIs sl
0t'[9z, = 0 mpm § = const, (7.4)

IS4.
Wl(xlg;f’“') _{9]‘1(;11;1---)__:07 (7.5)

d dzd

0f,/0z, = const. (7.6)
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O ZOdztse d ydzets Bsy dets H S C gy ¢ H
& Wit ofjd HEkC ]SS isOF P
0o dF SBdMsOdsodd © shdl |
fesdL ohdyfdf S Ezthzls! ¢ &ds

RsOC, ftojtsBteOL s OdedW™w (7. >V
1. JrBjtejdd cHo dFENE®S
SBtcOL B3, Yylkstser 9 tezOWOdB e
dLsBtLOY O8 h OW j i dzOuNp dejs Nj¢ z
0, M5O dzO M byt ts?2, dL B 15 to

Hd deOls ¢ dzj f SHo dy dzB2 k= ARk » 4

(edfp. 4), O MCtstetsHls' B 'HAEGC 7 < , o

ZOf tOo dzj ZO Rlstszmead ks SOC Y J Zulstidfn. 4

stcjBtso Odzd] dL st dshisd ftosMistcOdzmls dsQ,di3" Is tis Efzd gzl ?

or BtocOdzdets?2 EC OL Odzdz" &3 tsBtcOL tsd3, L Ofdhklsmw o odHJ
2 =k (v)(x — vi),

y =A@y,
z' =M (v)z,
' =p @+ a (.
1 H4 M slsmMizlsmilseo v Is Eqdzp dzre [ tcf) sl DM dfdzgk dJL silstets:

sMistcOdzMlso © d dOddydw JHJdMmise j dzdaffipts toI9 oHjj Iy Istpdgt
MisOdetso § § L OHOYyd. 10 13 )i'dreipdB)@@ddd zvls o
s
H

(7.7)

f steydtsdzOdz! dz' j z dinits ts 190 j Isth)isW % dfizgadk jddzlssH  dzO0C tso T . Yy d
J e dislsizlsmisezs s &YBs toipd driztsty ERfmsdzju. ENpztfidzd W
ofmy ot] 3" REL.{OH DGEdzdD))sMI Shdzj Hdzj §j B Az T dg

N.rRLstctstffdetg Al sdZzOc OjIs SOCY ] MJBR] sted Yydesmls! f to
dzd ylsts dzj d Hdsiddgdfidds' v o Witz dzOR ftoj tsB to Oudixp Odzd Y ..
SHdzso toj d3j dedets o L o3j dzdds ’ dzQHOY @eoCdz jdepdddd JHBsfmd dzd v fd Mmls §

udzJHtssOlstzJ dzts

—z' =k (=v)(—z + vi),

(
y' = A (=0,
z' = A (—v)z, (7.8)
' =p (=0t —a(—vez.
dtcQodzdo OV (7.7) m (7.8), §tsdzkyoOj &
E(—v) =k (v), a(—v) = —a (v),
w(—v) =p@), A(-v)=>2r(). (7.9)
] &3 s EZHtsBdets 99 j Misd d¥ to AsCRs! Uit y @ ezOfig'd e U j to

fsftcj HMlso sdd Mistsisdztsh j dzd W
o (v) = — 57 B(2). (7.10)

Q—

{ud o dHdets, ) sdevpiznig s3] (s7e.d Y@RO,Y dEvie=dd@)yd v, Is. 4 .
RMfsdz L zw (7.10), ftojtsBtcOL 50 Oded™ (7. 8) stsy dats
z' =k (v)(xz — vt),
y'=7v(v)y,
7z = A (v)z, (7.11)
v =p@) |t =g e,
ftedud &3 oM ontHWMd] o 1 k4 of)=@Rd [islks ¥ ¥ 4 dsgsgelst
WikdS ydd

V. 1 fd izks sfdasfpdus)ifd® jzs fiplsdls j d3F cHoady zh Owmw e
OBfMtsdzs sdets + CodoOdzj dzsde , O § 5t Istsdi3zF sEHOROR ] Btdyg
Istsy H jMise j dede’ EGRY o3 df B (tctOlds dz' ged W oy Bezp @@L s dzd yOls MW
MEBEmsEOs ¢ OF fudefflsijdstny is dets B @ If jo@o dzts Mfgd Vi<l s f
Md MsErEod % § sy slsdshds | (i Gied My BEgH d * Mydlsols!:
Mgl wdzj Hiso Ols j dz! dzs L B OWOK dzH js dzfff wz] SEWBPIs! o d H
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z =k (—v)lz — (=)',

y = A(—oy,
z=MA(-v)2z,
t = p,(—v)i_t'——n((:vv)} x'-ll (7.12)
dtcOo dzd o OW 11) 7 . N B)kzizfig ©OF o3
A (0 (—v) = 1. (7.13)

V5 o fddiz offg &) Istdd d fdzj relso Os,joddligs., [ uj o dHdats, dd3j

ddh 1 L 0S¢ fd¢f, kOC COCvz dzOC { g6 gokr flaccimipdaids j it .
vz HEsH @ &

A= 1. (7.14)

1 O34 yovw, ylsts kiesd diisitsPuid J e d3dzy Isted wdz' f § Sdztezk yd d § sfd

FtcOQodzi dzd?2 (7.11) dd (7.12) dsyds LOofdmMOls: o odH,
z'=Fk(x—vt).. .(A), 2 =Fk(z + vt'). .. (a),
t’zu(t——%m)...(B),t:u<t’+—;-x')...(b).

L BZdzsSHIPW &0 ( VR dEE ZOHT™ 9 OW , Y dZEyddH
p' 4 vkt' = pk (1—%)9&,

z’ ot’
k(1 —v*n) + p(l—om) °
O dzdo OW L Ists 9" Oy Jdedd M (0O), kzEyoOj &3

L 1 -——-.—_——1
fe= FT—o = p (L —2m) >

slsCEHO ddij J &
po= k, k? = 5 _12]2/“ . (715)
sz HS9 Olsj dzt dets, dLodzj SOW CoOHtOId 2 Ctstojodz
dzfj dqd3idls Mdi3" MdzO, §sdzzyod &

u(v):lc(v):ﬁ_ﬁm . (7.16)

RIsOC, ftojtsBtcOLBsoOdzdY ftodtsBtcjlsOtls o dH
x':]ﬁ(v)(fc—‘vt), y’=y1 Z,:Z,
- v (7.17)
t —k(v)(t_—‘vy.r>,

n(
iz § SHE©EEB dzj |

x_—vt o , , t—vz/y

T =

. (7.18)

GHAlV)idzj dL o § MisdzOW vif 5C O W EkdzC ydw

V. d&zfy tftej Hj dd)dzdeB o @lsidozijic d dzipts f 2 & Is dats iy I8 i cz'( ceteAt
ftoj BBtGOL 590 OQdzdw (7. 17) H 5 dzy dz’ B Is! Edzdo j thOdz! dzr
sHddr MdMmlsj &3 slsMyjls®© ¢ Hikzedd. vOCdd HELEOUsAs .
F ES, Ists ftsdkzzyjdzde | Wttdiszdzr , MmewL ' ofOs Md § 56 ts 15 6 Hz
d ot BERIiWESEY dr OCY] dd&ijils! odH Htoj sBtcOL tso Odzd 2
Slsdesmdilsj dzt desmisd Istcj Bso Odzd J 9 Mo ¢ 2§ dz ks @) Is dn,
Mddzdzd stedd d Is. H. L dZOYOjls, yYbdsttlffcfilisBtcOL tso Odzed W

Il smMfsd LEj ddmMw 1 Isdd3 Istcj Btso Odzad j d3 Gug Iz it tsatctisfifjdsd
%d%gﬂ&;ﬁ%)tslsdﬂsﬁld s § dEddzts B igls fHig® F'fn dundsdpsn d Is § dE dets ufipdsfls
s

z' =k (v1) (. —vit), & ==k (vg) (2" — vat’),
’ . 12 " o__ ' vor’
t' =k (?)1) (t —_— m> , "=k (02) <t 1 (vg) ) .

I eoxord YLty L sazzyod &3
" = & (v3) k (v1) [x— vyt — vyt —tT xﬂ ,

t" =k (v3) k (v1) [t — 5T (x_m:)],

(7.19)



¢frfmdzd BB RMIsddzj € 17 IrfEme

gt56 dzOMmdzts MW Stz dzdtetseo Odzdetsdzlz o7 j Istcj Btseo Odzds + Isd
asdHj (7.17), Is. J.

2" = k (vy)(x — vst),
v =k (vs) (t — s @) (7.20)
st WWdydjdasr , a2 (6 Wskagisdolchies0) dd §tsd«

SHAOC s ' . ddzj H59 Ols j dz¢ dzts, 9 Mmddzz Iy HjMise j dzdetsfyls
Cst WWdydjdels' ,refmMlfgchedsR fHted W stodsz da Is(sre 5129 )d L Witdafdk3z d

k(mk(v,)[u ;l’l(’;j)] =k (oa) b (02) [ 1+ 1;";2)} (7.21)

I sfmMdzj Hdzj J t©0Oo0 Jdzlsots sy JIs Brils! EHtsodzj seoste] dats Ist
n (vy) = m (vy) = coust. (7.22)

VI. RIsQSL)j, SBocOf 50 Odadovd@y j(Ifvl 89 s dzils Odzls 52, ddsj * M j ;
MCstsMmisg. Jjdduddd d HOYj LdOC {2 CdfjlsOdzs’
COCdiFets dzso’ i HEBGEMjdd2, sSfideoshdoimy &O s ld j

[ Mdzd § Sdzy s (o, 6B 0L B8P otcOh O Isw o dL ¢
| Odzd dzj v

=z —vt,y =y, 2z =zt =1 (7.23)
Cilsd tc] sBtOLtso Odzgdw, MftcOQojHdzdeor J © &j-0dedCj dZO
COC btsyde § i tsBtcOLSo Odzdw, MitwOo jHdzder § ted dz¢¥
dL d3j dzj dgd § lsg@dn s M sesMmis: & . }
4 2Mmlsedlsj dz¥ dzts, COC oy odHjdzd o A6, Euyjls duL

dzi sBrsHdBsMIsd fteddawlils! ftsdtsyjdedd B Blsdshdlsj d dat
1 sfydzj Hdzd § X4 dej Mo By Misddsts ) § o] SHECO uste dd,dzddt tideMm Ig
Htsdzy dz2O BT Is! o BtoOdzO € tsdzj ydaets?2 .

RL BfrlsO dqLoeojMmldes, ylsts fted Bdzr hdrn MEtStesMmisw A

d
ar (mu) = f, roe m = W—?_——-‘*__:tw; (7.24)

m i Mtse Mise j dzdzOVY BOMMO, Mtseo f OH O h OW f w&AfijnHE2 Y Ofr

CodemMlsOdzls O, dBjs h OV tOL B todats AL diR g, © tdss fjls o iyfts oY fCipce
M stetsMmis! ¢ Mo jlsO o fhkMmistslsj. (bl frilsd 2 Yook Lk
iffzd BOMME ttjHjdvis: COC wlsdtsh jdzdy J&fkzd MO Is,
ssdddEdl® ensHWhOW o (7.24), d®jijls OCEs dyj to

a:tsHWhOW o UbttdBkzd fiojsBOLSo Odzd CtststenddzOls
fsdzsy d Is!

n = ¢, (7.29)
fsMStsd Sk o 4gqu4qu34 dzls Odz dzgts  ff tsczz | dzdzlz b d CLGKe@ (f
ddzOv ¢ sdzffls ©Odzls O, dqdisj s h OW tcOL d3j tedetsyls CoOHEBOIO
(7.18) LOfdMm"r 9O Ismw 9o odH]|

v
.zt i 7.26
¢ = ima Vb = Ve (1)

1l ZOdzS Otej] dOL 90Oz tIsd ftoj sBtOL s Odzgdw ¢ tst8tcH  dzOls d
I fMddkkz tettOld®Bsiisd tBtcOlR® j ks e tE®| s Sdzf Wz |
9 odH]

. z' 4ol o o _ t’+—::)7x’ (7.27)
TE Y YT = s e
) tod Bj dzj dzdzr | OB Mte Oy j dzdV 1o @ dzgsj @ dzls figkzf , H dY
SHdGEL GOYd , KOS COC odjMists MElsdsh jddy (7.25) f

2.0, [ stofdry ! iz SBOL 59 OdzdVY Hs 1z OdeS Odsentt. d ¢ 2
Proc. Acad. Sci. Amsterdam, 6, 809 (1904 dgn B[ tstcj dzy, 1 2Odz€ Ote g , C2dz" Isj 2 da, [
Slsdzsmdlsj &z desfmisd e . J1uRr, 1935, fls tc. 21) dmMQPagdzO¢ &8 O cdzq @
ZzOL 9 Ooah dd3 dn IJ’tG;tSBtGOLtsaOddedm’ ] Btej dzyo.
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n= —c. (7.28)
[COL" 90]jIsMmw, HAOC, s fylsldss df) sotd @eHdRjs dzdfvj d&3j » Odzd ¢
i sdzlz 4 dzr dzd h ¢ CO¢ MmMdzjHMmsodw Htoj sBOL SO Oded?2 [ St
ftcj sBtcOL 8o Odzgd W 3, ftsdkzEyosr hdizdmw dL Hfbkhjddw (
dzd W B3d B~ O0ded ¢ d, SYHOO Haygdgdy ot jitagyo, W o-dzv ¢ Isf
¢ SEfipts ¢ dzOMdets Ctslstster B BOMMO ko jdzdyde Oj smw Mt iy
COyjMmbej ftoj sBtcOL 50 Odad 2 QtststGHq’dzOls 9" BteOls!

I . e 7.29
“yigera VTV E TR S e

ks Mttlse jlsMisobkzs hdj bkteOodzj dzdw [ ddzStso MCsens HOB LI
fteslsdotstej ydls tfr skz.

RISOC, dzj BBLONOWM! ¢ kOl & §shlstY dilss
Ldzj SstesHd dzOdBd S d dzj dMysd Lew Mmews2Mmise Mo jltser
B oroejdd fiojsBLOL o Oddw [ jtsHelj l<iBpodzj dad ) B L 5w dat
dLslstesf dtsfisd feshistcOdmiseo © d o Wisdsidtizdiziz i ©h dgvind 3 tsth)
sls M Bweshlsd

{ BT ydzts, fMdzj v Y EIsd, 2O yd dzdes sz jhj o fJ toe
LOs dfd dssfisd &OMM bk KE&REshHsd§EMEcezhtsf fHeHtt
HEE OMds | stk §shiskdOlsk EfSed i diffjiejdgitszy dsls s i ©
ddzo Oted Odzlsdz” s ZtcOo dzj dzd

2+ + 22— =0, (7.30)
sfdMmr o0sh jj VYisds Mojlksot? otdd , ©OMY N EOdY
[ jeCsHd&B! MY o Istsd, <yt ktwOs dzj dzd j
22+ y? 4722 — 2= 0. (7.31)
J IHMsOdtssCd Wtedizdzdz ftoj sBtcOL so Odedw (7. 30)
0) dzdh: o dbffz Mkkyoj, | mdd
fted d3j ded dzd, SH OS5, ddets?2 of atsH, daj MY sd
ds@ dfy vybtser ¢ OL Ols! Yylsts ftoj sptcOL s Odzdw [ s
dedzOdzdL Oydd, dLBOMdsEcts HAdv Mddn-tsddlL
ddyjets daj LdzOk! 8 MSstsihlsd Mo jslsO d
ftcj sSBtcOL s5o OdzgdW [ tstej dzgy0®©, OdzOdzdL qtelzw W O
¢
J

sEts fteddydfO sldashmdlsj d dsfisd. vosdH |

Mos2Miso O ftosMisteOdzMiseo O ( 5o toj @Jsdeed 1 Hogz™
90dzdv, COC 1l orwidddzsfm! o Hwsyjmmj HBCOL
L' o OgitefilztE 52 .[ wlic jidydds W OS] o d&zOdB®Gdzjj BHMj B !
totsfls to O dzfn ls 9% O Cetats jlsdsjjdeds,j sted j 2 tlsdetsmdlsj dz' desflsd .

A8. obH ftoj sBtcOL B Odzd?2 [ Btoj dzy0O, tsMdetsar o C
fsmMskzdzOlsj t §tMmisswdmlse] MEBsmisd Mm:
I LBty jdz d ddets?2 or otsH ftoj sBteOL 5o OdegdV [ tstcj dzyC
Mlse ®© MEstesMisd Mo jlsO d ¢jMmisifMmlsejdzder ne HBYED jdadWw
fiso © ( E)tGJCBJ q’. Clisls " 9osH fjHYBYdlsOsls ftoedo sH(
sfdsodz &3 MsH jtey Odzed i BB Isistedd slsdatsmdlilsj dz! detsfisd W e
dzj dzd W fr]ac;lstsaf” e dzOdztse, dMftsd Lkj g 2 Hdv f)ddznt
1 OYyodts bpBOMEBEOf OHOjIs f ftejH HEM B RL ¢ jflsj
SHdstesH dztsfisd § sdzzyOs s dzddzj 2 dz" J ftoj sBtcOL s0 Odzd
k(v), ov), e(v) df) . | Odzjj WttdBzddtekzjlsfmy Isttjetso Oddj 5
Md s SEMUJ s O.

) sHtetsBday § Md3. Al1l4.

B[R 1?2 WnttdBlzd) d LOCBH]tSs OdZzO tj dzvisde
Nd MmiEhdsmisd oMjcHO deydts fteddwls! wsHds d HETE

¥l [Ruots2flso O Isj Bf sdBzdzH 2MO.

dmmeOW
ic® s H tc |
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] sdzOc OW Yybsts Wttsdzls Mo i lsseoatsets Mdcec dOdzO ttOmf tots

stsyy ¢ WtesdzlsO otsdzdzr © tBjdm MdMIlsy d30r lsmMyd O
24y 42— =0, 8.1)
z? +y? 4 2% — 2= 0. (8.2)

1 sHMsQodzvww o (8.2) o"twOyjddw (7.11), fkzEyoj &
(x — vt)2k* 4 My? 4 A222 — c?p? (t — % x)z =0. (8.3)

r dzvw Issets ybstser (8.3) daj fHslsdotstej ygdzts (8. 1), da
72— p2c? B pn2c2v? — a2,

n ' 7’
(V2 — pie?) = — A% (8.4)
RMC dz¢ yOw dL dafd,n trtcdbs ) jdad 2
1-%:2‘7(1—1"2—). (8.5)
[smedOFddzd=V. |bttets] twjh jddj MtsecdzOMdets 1 j oo sBlz
fedotsedls0o § ybts dzj dBjjls WdLdujmMStets Mdir Mdzd. 1 54
N = c (8.6)
RMsdz Lzv (jtcotsy daff W igdz{ Bdzft) , &z tf Bazzyy OJ d3
sz = p/z = 1%;/02— . (8.7)
ddzj HB9 Olsj dz' dets, ftoj sBtoOLtso Odedw (7. 11) ftedtsBtc IsO
r__ r—ut
TR
y =AWy, 7 =hi()z
r t—vjtz
U =A(v) Vi (8.8)

Clsd ftojsBteOL 5o Odzgd W tslsdzd yOs smw ©ls ftoj 5B -OL 590 C
dzr a5 Bdzsy afvs j dzjoddzd , Ists Mitse dzOMmdets (8. 7) MmtejHd ddzjt
dzj CBIstster § 9" HJjdzj dede’ | MmdMmilsj d3r . O tag dizj tdzO dsdeidyf tsH
fitejntHy dL dzjj o @FHo iz blizkyied B by tid@REmy o st o
COC ftod 4@ GANEN) b dzoizki dz' " eedeOfp v [ Is fy zjlsdnjlsdaddtg iy lod Hipd fr
FtsL d&zOyOjls, tsyd o dHdats,

A(WA(—v) =1, wim A2 = 1. (8.9)

1B btejBtsoaOdedd wlsMmbkzlsMmisedw orf HJj dzj dgdetsfylsd Mg Mmlsj d
Isj dz' desfis (. vOCdd3 tsBCOL tsd3, ftcj sSBtoOL 59 Odzdhx 1)f tStej
fsdzizyor smw ddh §sihdy, § imdsdidindzd " | stsjne s 6o dede d dzy d
l 1z 9roetsHj, BHAEOC, ftoddydi sldshdlsj d dsilsd
ftcj sBtcOL 59 Odzdw [ Stej dzyO §sylsd o CdyOlsj dz dztsdz
feddydyf O.

e sMlsOo dzj dzd j Ofdie(d oHioHEZirdzdm mo B s o SB L OL 59 Odzad
dzOh j klse j toyftgHzhdtgy O ' Is i tste ts Is dzts Is i dz! fmisd

s j dz! dztsfylsd o dzi  ftejHjdz detsfyls! fCtstetsflsd Mo jdatse r A
Cobstets? d f sdzydClsiw Osfidg jf haLjlsidispp v Isj stedd tslsdz

BRI jLEMEZS dzs, ylstsB' or § sdzde dzd ! § sMiskzdzOlsr ¢ 2 dzh |
9T OY O hdj bk 3§ MEzhdtsMmls: ), Hody @O Mkzh jhmsdscOsEZOEBE
ftoj sSBLOL 59 Odzd®H, tHfjtjfHlsjodej2dzdatz &5 tsBJ j CIsOBRd. | HOdzdatsdz i
OstdBlzlsr dLd&jtejdd?2 (ddzd LOBjdvshdn dn o ydfmdzjdd?),
ntotsdas Kt tga B j ST L BlstOy jddY RdtcO o csdase Gl wD)
¢ ol vyt 1?2 ckzffj MoslkejlkMisoakjls o MOBsE WdL dyuj!
Liso Odzd?2 dajls d, MlsOdzs Brls!, dzjls ctokzff. uvjd daj o3 dzj .
sOCto", Ykt ftod GlstsBLON) B2dfteeiz§B st j § stk Y@ iPL ¢ tol
fsdvIlsdwn d o COCdn Isj tcdzdnds®n lsdy sty lseer Odztss BB 'j Stistispfn Aslg ! Y ts
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111 . sddzj 30dujMSd) § OLOHES M
A9. RLtsBWOYjdad] ftojsBOLtso Oded?2 [ Stej dzyO dzO

14teafd3d Zzodetsdzj § §stcOy O hddsd Mmdzi Hiplsedw dsd ¢ tc,
hjddd HodyEMdraMmw dfddldOsibalyg dap@® tfOa O3 Hdzj ded § =
ssysd Lwjddw §tomjHde oader » HtejHMISOodzj dzd?2 8- ftetsh
v s Isfv  §f Ot OH 8¢ MOz dzf &d .

RfMUjtefroOsh jj, des of)jcH COykhjjmw dzgj MStsdz §
Isdyj MUmf Mzd? o HOJ Ismw & @O demkm smEEslse jlsmMisadd M §to
citsiibtedd [ddSsomMEtsets dLBBEOLdI! dO dj?2 MjkSk
mdmisj ds.

ltcj sBtcOL 5o Odzd W [ stej dzy® tsflsOo dzw ¢ Is o sizode) tejdHCzdzls d
dzt B B zdsY MsB' sdW B, BftejHJjdEY,jd 2 MscdkOmdats (3.
Cts?2 (7.26) o (3.2).

HBsdéihOW fdteotsj M= sqj din dBuGgEgsdlshyl O M
Md disd3d Isted ydz" § BBBSL dZOYJ ddw SCoteHddOls d otj d3j dzd

To=Ct, T, =X, Ty =Y, T3 = 2, 9.1)
ddzlsj tco Odz 3 Y HE&E" Agisfigtes 'WBIsdj il O dMr e ©Oj Ismpw o o dHJ
T — z — 25— 2 = &% 9.2)

Yilbr oj Rd3j edzOY ¢ jtsdsilbdY, SftjHjdvjBOY ddo Ot
slsdzd yOjlsmw ls B' ydets?2 joSdkdusos? djsdjlsiedd, Gt

zi + 23 + o = R, (9.3)
ddzd s fttsMmistsets yYd Is' teded Hi3g dotellds cdsj s jsiste ¢ dizd W6 H o Cd dzo
# + 73 + 2§ + 2} = p%. (9.4)

Il joCddHutser n cEjtsdijlstedwn, sftejHjdvjdk"n (9. 3)
fsdzsy dlsjdzjdz d, Mdzj Hs9 Olsj dz' dets, ¢ctOMMmisswdzdj e wWo dz
®Bjtedats? 6 jtsdibtedd ] tesPuzpE) @9] BB? ddlizv s " d By OdzOdz
O[dzlsjtsaOdzO Bsyjls Bris! fodsydlsjd dr &5, tlstedyOlsj dz' «
fhiontiol ddHoed, g 0dj sy fisls oad Iespatidatbas P dzd y d dzs 2 .
YOMmMsdesdz Mz O staOBF el zdze Hdizv dzj Mse f OH O h 7 M

R&zZBGHO COYjlsfmw, ybt COyjMmlse jdedetsj twWOL dzdydJ d3d
d ujbbrtej iz mests? o Cedidudigolstedf j 2 MisdeOj sfmw, 4 mezd , :
Nddedd &3 [ ddeS soMEsets, Mufds QlF' 3 odig jCdls SlictsR Y igxafedsda
ZOlsji, Is. | f sdztsy d Is

xy = izy = ict. (9.9)
Il 13 MdzkyO,j] C9o9OHtOIls ddzsjtco OdzO L Ofdh jlsmw ¢COC
&zt 2t al=— & (9.6)
Is. 4. M bydtfmis: ¥ HE L &ZOCO Mo QOO Hdze 9. 4P . 6 )
CO¢C d (9.2), dsyjl ddoiids 'setE@L ddz dzCOuy @B d dazls IsE
dzdw (9. 4).

J fMd &z d dze Ote d O dzls dzts fiyls « Is
0 jdadetsy tOL dzdydj MmMewirLd d3gj Oo dfm
sl or BBt® MmMdMmisj dgr tslsfiyy k 2 d d
ptoj di3j ded f Sl pz @z0 ) MO
odlsjdz d 3 ats eofmjn MdMmisj« 2o
d dzdf tetsfyls tc © dzfyls o j, dzdats dlis 5 e Ofialz
sOCyJ BMISOjIsmMw ddzed di3"r &3 o ts & JUJ s O

I Mmj td mtej ddzsmisd- fa jts
Bjiltedd dBsckls Brls! dzOOd
@O f dzts € tsfyls d o o desqtdp. f) BB ¢ ts

[stej L {OdIOb dzO 1 Ists2 ff dztsf
BtcOY j dgf@ fMtstslse jilsMilse j dzdets- j 9]
d34 dzdzts 2 dits fifdte ts ) Is te O dzf . 5 JiedEdets - Far - 1,

9" n

sSHWh Ow 9o ff @O0 dfL j l%ﬁl}s“’l,{_'mqgéucbl:%bcrm 5
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sfdmr 9a0j B2 ktcOo dzj dzd j &

g — 2t = 41, (9.7)
O CtedoOW, o' asHYH Owoaw jtshHwvduEe BB Fdzs?2, Hfdmr e O,
zp — 2t = —1. (9.8)

vsO0Cdd3 sBtLOL A, bsycto d@OYyOkzO CtttHddOls d ofpj It
Q ®©OLHJjdjd JjHdJddyd d&d otcj d3j dzd f sH tsB dfffdf tepdalsidjtc o @d
HWh j2 db, [dHswyCiddzy dz@r tsls dzOyOdzO S tsisteH d dzOls f tets-Mistc Oc
nso OV dzddzdw, or AtHWYOV IstAididisinj ted ydsj s Mlg(ts \Bg=dl, i} ¢ t
O dzddedv, or R SHWOt@zdrj L I CBER B QY d ) CGistdtcH d dz0Os O

10 1Ists?2 yj f dzsiC tsf)®id OO dzf Lng edts O yd@Edadddi Mtstslse jls
CoteHd AHs OB 0, O IsOCY j  dzd dzdQUENd HiNp iF STty 8 Isfg) J Iaf Idee)
dLBtOY O hdj ItsyS ej=fdiNEsstdH d OO Bdtd dzdd dL sBtcOy O
Sk Mdhisj K E'.

RL twdfmMkzdzC O odHdets, ylbsts fjtejntsH tls mdmlsj &3 K
ftew Bskzetsdz dg » CttstcHddzOl ¢ CMkzetd d@ &3 dzO f dzts iy
dzj f sMtcj HMisptgeiddd®L Ha Odede? [ stej dzy® (7.26), Csltster j

2, =abn g n_bn (9.9)

Lovi=p' Y Vi—g’ '
G Hhj=vlc, dd&zd o odH]|]

x;:xlch\p——xoshqj,

, (9.10)

2y = — z; sh{ 4 z, ch,

GHJ

- 1 — 8
AT A el
d Byd o dH dzts

ch?yp — sh?p = 1.

18 ftoj sBtcOL 8o OdzedwY (9. 10) IssyHjMmlse jdadzer 4 5B
ZOls ¢ CtMmtskzetsdy dof d3. 1 tod 1 Is Bz ffjtc jotg eCtds@sitcts 5, O dsk Wjrn o9
dzj dzdz" | dL dzOyoOdzO© twslsfmyd IsO JofNjls oy Sdzf,B tscj ¥n@Pfidsij dii "™ hC Ut
sMlsOdzzIsmw o tej d3j dzd §f sH tsB dz' d3d , sO¢ C€0O0¢ Ctsdzyr 9 Cls
ftesmMstcOdeMis e j dedetsf SHtSB dzZfisd QL Is € B tc 1o dsdzColshy j & ) Isfdziz Is fr
fsHtsB dz" o3z .

RL tedfm. 5 o dHdts, Ylsts ¢ § tetsmlis tc O dzm I bNjjod2OB B} f tcts
Qo dz® jHddd N Qo[@BdzQ . sz dz' " JHddedyr . wdzj HtS9 Olsj
o Mmdfils) i3sf teg dzd O 3¢l tc Es§ Py jj a3 ECtetsyj dede’ 3. 15 L Ists
dets cftosMistcOdzMiso | dzdpDz® FHisQPE[da@ W Iso j € IsHAs tc @Ry s § ¢34
[bNjw o dzw s h g2 fw  jHdded yds o5 o j S lstststsds.

O dZOdzse dydets Hj dzs tsBfMistsdls d Misivd doohds] fadzd g < 1 t
dLBtOY O " d2F o (igefgls ndsy Hdzwh 2 Mw j HE[edfHyjizls oty tsig] &
tso Ols! @ UOC . COSC ftosyj M, HEO=dANY vddzjds o jOjls j at
yofmse, ¢fsltwh damwfesd hdmipd ks FEq O j sy L Od&j H dzj dad
ftoso jtedls!, yYbts 1Ists wodzjdedy ISOC Y] GBWHOSEHLBOL BOJ
L O 1 dzj dede’ B 0 MMl dsj | | |

t OmMmdssistedd3 +Isd SCddzj BOsduiM&dj WwodzjddWw MsC el
Ui lsT o) o d3j toglef 20 BYed®jjjS HJ sOdz dzts, dzj tBLON OWMI- ¢ ftog
LSo Odzdw [ StejdzyO® d ftedor ydrr j ftjHMlsOodzj dedV -5 f to
ded, dLd3j e j Bsda YyOMmOBd.

A10. utsCtOh jdzdj HodyEZMdRrMmw d&OMhIsOB S

( dzd HdzddzO dzj fsHoEy fAsG B’ OMNY B ©J dgO § ZIsj o3 ¢

L IsOdztsdzdz" » BOMh sOBtse, &z td MPOEdse L, s ols@zdH dzdtdek dHo d
dzj o BL ISy dets dL d3j tedls! L daj fsHeady dzs?2 MmdMmisg d3r  tslisfy
Slsdgj UOs M i tSH dzis o to jj dizd dedztSfsiszy sthte sl SRy He W | Bsc s BOMN Is
1 Is O dzts dzO . vOCdd3 tsBEOL A3, YtSH HAzdds?2 HodyEhMjcetsMmw
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Jets CBdyoOdid, dL d3jtej dzdzetsy Gtod Yoodsh d dzj f sHo d) detsa
Hdzv € Oy H B[cHsdzS ottatp il dzdg) toj ded v f sdztsy j dzd 2 S sdzytse W e d
AHd®B B3 EMzsedj &3 SfrlsO. [ jeSB oadHjlk!, Yyt dOtk
Yylsts dL d3j toj dzdzOW Hdzd dzO sy jIs ECOL Ols! Mw  d&zs B2, o |
I; Lﬂ 'ré L ’ ’ '
. L, t) (t=t,) t)e,
[IIlILIIl‘.lIl]JLlll Er
.1‘1;Jr .I;
Z IlllI_J_IIIIIIllJ.LJ_J.J_ U=0
4 /A .}
1)t (1,=t) (D
? I I
Z. Z, f 2
tdfm. 6 tdm. 7

dnd BO SISO 5 LBty ddt HEZdJd HeodyEkhjecsmw o
1 Emls=oNji ANEINj Hdzd 2@ Hoe dy Eh jetsmwy dBBOMhIsOB O, ftcoj HO
dzj f sMtcj Hinlso jedef s S Cf L @ztsdzz, fsdzj P Ooh j BFw e B O s
Jd dzd dSthdLdplie'tsn sy H | dzd W S tsdzytse AR dig ABSG o did didis G IS s Y |
SHJdZOSCshEL)( sejl=1vodvjlsmv, 5 tftejH]djdds, HdAzdd

4 GeifddE 26) dd3d J B3

o _(m—m)—v(ta—t)
U=z, —2z| Vi—ore , (10.1)
sIsC zH Ot 9t fifxddidiny © j d3
I=LY1—=22/c (I'=1). (10.2)

] OcOHBSMOd detsfls! 1 sséts o' atsHO Mtsfistsdls o Istsds,
LOCOW 3] WottdzdzO Hd dZz0 fodzydls: MW HoEEJHA]d]
Wi Bsets dF . Mdighgadstew , Yt HMisOo dzvjilsmw dzj 5B tSHJ B
Mstsilsdatsh j dzd W

Ly=1Y1—v%/c, (10.3)
Colbttets) dOAtHdlMY o woditsds HotdbBEdtctBPHd dls ®S X 1 0d L
o j dzd ud dz" .

leslsdotstej ydj, B©HBOS L, Mk RO s fips fnd § i)ded dztzfmlg i ls
h j dedazts fr]dd3d3JlstGdud2TSJ L d3j dzgj dzdd oM 2 Mmnd B dL &jted
edfm. 6, ¢ Majdj, dJLGBKOY ] dds?2 dz©O tdfm. 7.

l 1 Ists2 fnt;l;tgdyttﬁtstmjj Is. . Ctodzyr dzdy dzj ¢ 5 s3@figs I5[O Bs@
Nd B dls ot d3j dzd 5 YOMD 3, dets A3 Hjddadz" 3 ®ts IS dfiils
ZORBHWYh d 3w Fo. fethhdsy @] fddj dvvy WYstthRzd BtOlsd
fszzyoj &

(x -—x +v(l —t)
Lo — Xy = Vi (10.4)
Sls € iz H O thif thiff d3gizlz d3
UV=1Y1—v*c*=l,. (10.5)

(O Wsttdk O H [DmOgdls | dylsdsts sy dz' @ Isdd3Hiali ddedss ¢
MdMsF.BE 150 WstedzdO® kx| dj &OASHdkMY o fskdsts
dzjlfdlod L a3 6w s W | odzOay g sHYG By o (10. 2).

Ms0¢ddz sBEEOL A, B Myudlsojd, vyt dL djtej dedj H-dzd dz
d 2, HOs h | Bygddeid kzitslsOls dZJL(Daqfnq’d3ts sls HOdz! dzgj 2" (-
flsj " ©MujkO o Hikeks. 1td {ktsd &EOMhsOs, ¢ tsdaj ydzts.
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Hdzj HSo Olsj a2 dats, EC sty pdain Jdo s oa{san dad@o dffy dHy
COCt2 MdMmlsj ) Gy it didgsladny sdsy j dd2 ¢ 6o
dBts B’ IsdWw, SHdSot) igjdeds’ § o BHds2 MdMmsj Bj s

All. 1 OdB3jHdzjdedj Hoady kM drMmw yOfmtse
1 OB Hdzj dzgd MM oGBS Sy jIs Brils! B dzOtEY j des o
2O dO twdfm. 8. rodyROHY mv dmdj Wishedsinsd s B  {

3 d
9 Ols j dz! dets dgdostsdstisdpidkiskBd i35 ~l® s Wiz dzb  + Isd dBBtsd3j dals™
fcOo dzj dzd id 2 hplsoyjjdds S Ho gy h gRmw yOmse J Mmoslse jk
"R ewHEd M dad dsd . | |

lefmiss L O ot B HAHHBJ dzdErffisfdy dAS HyShp d 2h dr vy
fetsdi sl o ®) G5l tedflap?, d fuiimoe0tedls j &z’ dgts M d dzn dztsdzd L 5
md Ml sl i3j eWls okl BB do ey ) dad o3,

T, = To = t; -_— t;, T = tr_\ —_— tl' (11.1)

- : :
Z, Z 4
e ? a T !
4
I
4 ' ’
A A I
€=, v : Loy
v
’ ’
o~
Y, 1, & ¢, X
'U: s
Z, P .1"., ;f-’ 5
tdfm. 8 tdfmp. 9

15 Mise d&zOMdes B OIsdz” d3 ftoj SBtoOL SO Odgd W 3 [ stoj dgyO ( °
’ ’ v ’ ’
(tg - tl) +- o (332 _xl) )
T (11.2)
1 sHiMsQoadzvw (11. 1ylsss >y EP JGgMmMy OgPPROWY p My o tcj ¢
Ists?2 3§ bsuytd Hody kM IME. fHdmadsdr sy so
T, = o (11.3)

to —t, =

fsdzzyoj d3
T = _VG——;——‘)WW' (T ={t'). (11.4)

CsO Wtttz dzO L &ZOYyoOj Is, Yylsts ftesd3j bzt 9te] d3gd
SCOLM 90w BEsd "dd3, UjB { totsdylyzddsd e oy OF Gafd . t
SL dzOyoy4 Is, Yylsts Hoadykhdj mMw yofMmr lsMisOels sls dzj f BH ¢

AstedgEdzO (11. 4) sO¢ xJj tBttOIlsd BO, COC d MmMtstslse
J HdzOC 5, &ZzOf dMOe tBteOIsdzlz Wistedszdzz o odH |

BljHf OO v, Ykt tHdss ) &3 dzdzsfils! HdasdEj filsdzr A
BjL CofBdsn fisdc adp@mf ddz » Shse' A ftesyj Mmse. [ Hdtse tog B3j dzdzt
drmMdmMs ZR ftojHf sdzOcOjlsmMy ftojHoOdlsj d dzs Ekfls Odats e dzj dzdz
ftetsyjHizter, wOMMisstej ddzts?2 o A 6.
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S S— (11.5)
Vi—v2/c
B HEdy d  f cuBERE NGO L B tewr sw 2y dej o YT
&zO0 tdfm. 8, O 9 BYrlsy, dLtsBO)Y J dedets s dzO te d M- 9.
Lso OdzdWv a3 [ stej dzy O

v
, (tr—t) — 7 (22 — 21)
o= Vi—s

fted Ekfmdsedd
Xy = I, (11.7)
f sz yoj 3 Wsteedzz (11.5) .

) Sdzzyj dzdztsy L OB H oY tadrgz) usi@ERISEy dsdzs ddBji s, SO
Cddz BOIsdu MElzs fodesHlz. 1 0fteddiite, o Mrajdj 'l
Yyomss oL 0dzdf! eofjtejHd Hoadykhdafmw yyOMmGH, sl WiEHddd
Is§ &3, Ubxsh uPOBscts dOyOdkzO M dzd dejd fisdf dprctg tsjdRokdtsf  figf = W
dzj sHdzs O toj d3j dedetsisd tOL BN jdgdgr = MtsBr Isd 2, SHdzts o to
slsyd s0O) .

vOCddi3 SBEOLBAR, C0¢ LOBjHAdjddl HeadyEhdARMmMw YO
BisSo dzj "W ofd®wdsHSSC MOdz! dzf d3d, 4 Mdzd tsMmeatsdls! mw M §tej
otej A3 dzdztsisd G tetsistcOdzimise j dzdzts tOL sBh j dzdzr » ftsB ' Is(d 3

(11.6)

Al12. 10KOHBSCM yYOMmtse
Isdzjj UstOLdlsjd d &3 d orL a0 hdds Bsd Ms§ ydf
ZOL T 90 d3r 2  OtdChlssC puy2@Pfism e IsmM oo dzfthigR § d > dets?2  d dzj |
fdMmisj Bj EslsBupslE@ doC el fzOdkEddoydhnnvw o dOYOd! d
IstsUf JHody zIshvinst MSusyeldsin KOist) d3,  Ifhtdsts AsHiy SR d3j H dzv & Is f
d, fwOsstislsds s sd8y dbHs L fig ol ©f isthd M sGuSs k&

tdm. 10

[ Mdzd otej d3v, btjBlzj ddsj d® de@L BB dzPdzdizkz ¢ ) ¢ B sthis O
fMeOo dzj ded® M ot o3 daj &5 f toW d3ts dzg daff ¥ dztisdsisH Isds UsHEGLEC dfEI3

¥RrRLo jMisdets, ylsts BT Mistets Ho NG j ) datlRuesRE @S sEo it QH a
Bdz "d3 sz jtedsHisd, UJ B dzj fsHoO I de j .

T (rRaHjM MeOLkz otLddSOjls osftesi: lSCkzHO Wiedzj y¢
Yyomoksd © dzj Endfipls @ Qdisy jIs B Is$ W6y syoifyr,  fds@Ls@OUd o
fdzj Hiso Ols j dz dzts, tslsmlsOs 5. REAE &EPMY s Bk o tooO) defs] o jsc
Cyj destcOdz dzb2 IstBC dfesostOUdo Ot s d&zOL OfiddlsBEH © tc @Y O sl i
slsMlsOs s tls Hikzedhi. e Fishcjydfdgss 52 M dats,[ eyl COCEOHS @ §f O
dLeojMmMsdzse s COC ¢cfOOHEBSEM BddL dzj ysee) MmMkh jmlsotse Ol dz
ZOyd dz0ls! coatstedls!, ftejHoOtedlsj dz' det ¢cftesfisteOdzmisoatse (o
fH | dBDHsits dzs I dpsdtsB dzgs ssdsz, COC 1lsts B' dets o cljsedd 1+ Wd
dgdzj dzdes BSBtOL BB ttd ftojotwObddz ftesmistcOdeMmisots dL tslsdatsfd
ddy i o 1 ltsdz f OtcOctcOW | dzOQoatsHdIls dzO WRtkziygdzy tc d a's SIOEzOI8 §ifs @Y
CYJ delste® Iswy ifmisd 1 Mmjdjdedes?2e (. 4. & cGtOoadlsOydtsdzdz &3 o3
ftosmMistcOdzMiso © By HOjIs  dser | otftsihr, d&Oftdd]t:
dzj dzt L W-Is @f J-dzh OEHs'dzMIs Ols dtetso Ols! Hody jdedj 14 Bdzd Glsdsmdlsj
Mlseo ©? é&.
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otejBv Slsdsi tod dadets id WRdNGEYYER) to | dailets jBEMOEHFO dpd ud Mdzd Is* M1
fs WstehzzOR
v=21/v, =11 —02/c+38, (12.1)
GHYi o 5L Bisy dZOY BOEOW fsftcOoC O d&zO oltcj egzj B 59 Os j deeztd
B, o jtdzzoh d,igi Osis lieislsQdzlz Iso dss  ay@jfndso
AT=T—T =21 (1 —YT=F & +5.  (12.2)

1 sMCtsdz C k2 hatgdshyfjldsts wedzds) fH j &zOdes S sdzr bk ¢ fsEajsy jls d
dzj ftoedded B3O iw ots o dzed BOdzedj otstsBN j .

[ MtsB j dzdztsils! L Issets Cddzg BOIyj MEétsets Mmdzj HMlse dw
tHiMm! ks Odzd] ~tHO Hod i) @&Mmdr di QE® j dis s Liskdy
JLBtOdMdE?2 ftsyjHEzter JLBjtejddy, COC Lkt d&j ks &,
slsfisOls! ofj f(tesy Mg A MossL @deyj Hints §F Ml BSEHE vd
Hsdzy dzf BlsfmisOls: d BddtsecduiMSédy ftotsyj MBr [stdpdzd
LOBBj HdzdIs! v W dLdsdsdcduyj MSdj sy mmr o sEgOdadL
tejLizd sOIsj] yYyjoet e Oded LER, dpadsiggjo hadtdLiplis IO Gnjdififrisly
Bjdejj HtsMmsOtejoh dds, yYjdz tsteePOdedL d3g, BMisOs Oah d2 Mw =

1 OtcOHtsEC MOdz dz" i3 ftoj HiNIsOo dzv j Is gy O dAsilgdfpls O ldsts , s Iy IsHst
I'jrns 4t COYjbMmw foslsdotstej yoh dd3 MoKt @i ddste i dxdf
dzj B3z dz¢ B z¥ EE fofshylsigtsds MydIls Ols: dgj f sHoa dy des?2. 1 65 It
LOadMmMddiismisd ls dzOh jets or BtcO toj Odz dets ¢tfld fls Push  «
fsfdzj Hdzj § wodets OB MiztcH dily, OMSOE YEtsatc j Odz' dzts tsls s O

{hdetydtsfils! f§shdjHdjects Oz HEdEY Wirsfidsugdis d
tcQo dztstf tcOo dz" , |IF@MY S @Se j fgzy i Isf jday @ y d B dz! deg &, ts Isfipdefi) 19 | dfGs s
otcj &B3j dzd, CBGEHO fHtesdLotsHdlmMw dJqLdBBjdzj dzd] J Phfstets
dzts olsstcOV dJL WstedkzEz (A4 3 .cldp d eztztzO,id BRI KB'C OC o ts
ZHOdzd dzgdz" = yYyOMmse dsydls Mddz dets L d3d dgwils* mw L O Mmyd !

$ﬂ=cz Jb=€f

tdm. 11

JHAZOC s d {Ists Mmizodets) j tedas W HjdzPdzeffj Jtoj HiMSOo dzv j IS
ljH! 9 bjydddj BBd "tsets ftosdziykzsCO otcj d&3j dzd BB
ftiow dstsdzd dzj 2 dets o tOo desd3j tedzts. 1 Y Is tg@lnr dgO RlassnyE of j ity

BIIRIBSEZHO dL o jMmisdes, Ylst tsdste ju@lpsdts lslsOs s yOMmr
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sl (O daj ok AftsHirdis dzo fjtstdsjlstp)j Isisedd M W tstcd@kz dzts:
NzlstsC otej d3j dif, HOJEGHHSD ze# st ifigliy jtecgipf ©dAn lels 3 tin<f ez
H d20 fetsdj yzistsS o tejpddj dad ,yddnua (g 3" @ 5 dp'tsh VA te d3
U B3 sz j jdgMmCis B Oj b ifa Bl jng®j j BY 3 dls o6

1 O dzv Hdzts TMizls! fsdzzyj dedzr 7 or otsHBse By jls BT Is!
(tedfmp. 11) .

[Istc jObEHAD toddy.L SIBltgOY O Is ff BA s WdktgdiChyigOahj Gifsfdizg#h d j MW
Yoil 1 jemjeflols s Mdd , kMG s« dud) dpdiisdidsiz jy off
sBtcOIsdzlz s . v sys d, tc@pmis®O dzy glzdz” 4 Is dzPH dsdgddy dz | ftots
dzj f SHo > 2SR M fyls Pagglas? M UOMOd o |

s sYCd dzO Odbtiss@REEPOE s 0o dz' | Jis§ ded wpde jjd3] izt t5 A3
YoOmeBRd &zOr sHWwh qdi3dfiffv. e rNMdigE HEiFEgS © o dH dats, ylss ydi
EC dzOHT 9 O h d- MOb, de®tsdizdhdgd,d yd B3 uydmdts O0Sdr HJ, d
Slstej L Csa, kS d&ZOH'™ 9 Odhh ek dg)y H HADO IsistlyGuiit) Isy @djs yOfmtse

456 &zOMmdets td Mz deC & ¢didg TIHip d 15 letdh I§ @l dsif Qs ¢ y OHfrfsts e i3S d
dL5BKOY O BAG 5 Hsdemh s d3j dedz" d3 M 1 Isd 3 s BlsdEOGS W & &
fe, § GO juddydy zishy v.ipts ) Cusjesiiyly Hiyolss @ o iejsdly dad , L
HaZY L Od3) M ddj izqfy s tupOPjisdad W i v O3 AP Y@ d uj S d s Odz,
BB dlals dzs Hdeseo o] d3j dedz’ d3 fy  ddf fipls @isjdiy ddligts d3lp dzs . ) diffips
Be dztso j dedzets o tH#ELER®EC B Ml jdg'j MS sddils ] DO & ts dzj ydz 2

Cltsls fJjted MEtsGC otcj d3j ded day wo dzw jIsmw, SH dZOC 5,
Is § dz! dzts, j MdzdE tefjic i gz ol" wjtej L jHddzdyds j Fdals ] te
Mo jlssear j MdedzOdzr , Ists tded Mtso j toh | dadzatsE fildfj jotdzod® torizisd:
toj HEC 5, O L Olj s, f smdzj gL ofsd dgj dzd v MEstetsMmisd dzO
f ¢ OL Odzddvor MPthfflssiodg® B dz H Ols! MW dzgj BEHjI, C0O¢ {15 9
vsO0Cddy tsBteOL t5d3, CHYOOHIE M yYyoOMmtse e SOCYJ »Wodzw
ftoj HMIsOo dzj ded?2 8 fJtesMmistcOdzMilseoy d otej d3j dzd Mmdzi HMise
dse s § totsfisactdfagisdegetaias dSdzs ¢ ssBt6OL d VW .

Al13. vjlrtejrndidjtodzOw d Istoj nd3j tedzOW ¢ st
l oW Bsdzd dzj 2 dets  ©Oo dzgsd3j tedzs Hodykzh dj Mw dedsdg tod C

Mlsej [ dditoemitte, tyjodHds, dJLBKOY O IsMw {f-tow d3" «
Meitsets dzddedd, dLBBtOY O8 h dj dedotaftsio)’degdi . dsdiedzdjjv¢isio @zO ) ©
ssys d, Hody khdjmw daj cOo desd3yj tedets d dzgj f oW d3tziad alzj 2 d
¢ e ts. ] COYHBY HOdzdzs?2 Issyt¢J IOCtsy Hoadxyjdzdd =

Bdtetso 52 dzd dzd d . 1 Of cOQodzj dzgdji S OMOI| dz' des?2 (Bsy dzts
¢ sd3f tsdzj dals Od3d

dzy/ds (k= 0,1, 2, 3), (13.1)
GHJ

(ds)® = (dzy)? — (dz,)® — (dx,)? — (dzg)? (13.2)
I CoOHEOI 1 dzj d3j dzgls© ddalsj tco OdzO, 9 O dEOHA Sess W Upitslds'Ist
sjtodzdddesdzsedj?2 [ dd tseamMitsets 1 Istsdsd oty ek tsds to QRO Isiztsdz! dads

stz sdzj dzlst 9 jClststcO BJtetsos?2 S OMOIsj dzd dzets? Bsy dats

d:z:k dzk 1
ds — dzo V[ — (dzmjdzo): — (das)dze)’ — (das/dzo).
1 dzy/dt

A (13.3)
c V1—u'2/c~"
RAZOY] cEottw, 1kl ojClste daijjls yjlsr 6 S sdf sda

¥R sy d Hjdzts, Yt (Itsls fOLOHBSCH fswedwjlsmw
OBfisdzt sdzscsoPesgbig @iz ¢ OB Misdzs sdetsy ftesMisteOdziis o s sf d dzt
d fHjd&Od) . [HEOCt OCt?2 (hmiskzdOls d&oOd dj f§tej HMIsOs dzw
s B sBzdZHEMO. | ¢fOLOHBEM] yYOMsee LOO@| § sEePH | dzi dz
mMwe. 166 jMmdd Cuv[ oL d@cydts ttejHJjddls!, Sts HEd) s BT
dlsmMwe d CESEHO cHoadyJlsMmwe.
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1 uyfc uylc Uz/c .
Vicas ' Vieas Views  Views 139
l egi<<cdzzdzj 8 OV C®Rftsdyj dZsO {lssets ojChtst0 ot
stejls! W G sdzj dals’ B tc@ick s dsdzjsHet & @Y jodlz @iy j BdsdBoR j
Bjedr 2 AICEBhsyjls ©OMMBOEdse Ols! MW € OC2 ygtsj As j
Bjedzs? S ssfhlsd
dzy, dz), dz;,

Uy =¢c—5—=—v—r—=——
k ds dt V1—u?je dt

, (13.5)

GHJ
dt Y1 —u2fc? = dv (13.6)
i1 dzj dzifpEss s o | dedes& 5 i) B3d H2zdo O @is.c4s) fifsts dzQ @ 6 d3, H
ad34fr1ls; M BOLJtdOd dets?2 IssYyYs 2.
YJ5T 6] R d5) 6z0" Up czdsca@ o af HUltstaifiEidataps. 5
Uy = U2 — U2 — U3 — U} = ¢ (13.7)

I ud 57 ] - dsjugjdasdzd fifyp R G J 5d3d IS(E8G d5 ) Is miRi %GiEs - oMk

Y Ist toj n dRE tisdetisIisk & j . CtsoOtcdOdzlsdes 99 jHjdzdes?2 WdL d
sBsBh jdzdj B IStoj ndsjtedats? MC stewsdplsd v o dz8 O 5§§ s ¢
wdLdud M2 o] ded UsEEROo dafpjts dpj dzduyddz ., o) 5BEOLEZ
9 jCltstc ftod HtojtsBteOLBo OdzdW R [ St dzyO.

visdzr S5 fted BBOOAR<E) , M CCHeeHds WiRts j(SB teOL 59 Odzgd v [ Bte g
ftojsBtcOL 50 Odzd W uy QOQdzis® fIlsfe) CBgtod uj MC d J Castatef dAsI dz
Ctso Otcd Odzls dats 2 t]’ts tslsdetsh j dzd & C o sBtcOLSo Odegd W 5 .
ftesMmistcOdzmlise j .

s B sdzj dals TUy, 0 jISASsto®) € OS¢ d dzsBtsSeBs Htokzetsets yjl
Lzssimqw ftcd fjtejmatsH € Hikzets?2 MdMl GO0y EOS
dzj datb,ls. j . Mtse dzOfmdets ftoj sBtOLtso Odedw of [ stej dzyO® [ M3

7 Ui—BU, o ‘L '+ Uo—BUy
Uy = Vi@ y, Usg=U,, Uy=Us, U, Vi@ ’ (13.8)
GHAl=Vlc. 1 ted {1 Istsd3 ¢cHdZddZOEe oSkttt MCttsMisd tMisOj Is

O dOsedydzets 99 jHjdeds Yo tojrmdijtodes? MCtstetsfmisd o
fn dRtists dzj dzls © di3q

d3z "
dr::igTh‘ (13.9)
[JceCt EBjHdI! Mw<oamfflgteds jJ ylstedtf €dsdi3tf sdzj dals™ yj-Isr toj -
o dzdv MBof OHOE IS M Ctdi3f sdej dzZlsOdZd Istej mn 3 tedzse s kMGt
ts ¢ dz@Ifp) dipts
au,
Uy —2E =0, (13.10)
Is. J. 9jCIstste yYjls'tejrmnd3j todztcets EMEtstej dzdw ofim{ Ewt®©OMmIlYf J .
st sdzj dzls 9 jClststcO yYjlsrtejrdzjtodzsets EZMYIBB)) dzd W s O
r dzv ftosqdL o sdzfdztsefts W ds jo W tHA © dzsy dets L Of dMOIs! o o (
Ar = apy A, (13.11)

GHJ @EOBREKETJYQO Of|dMm" o ©4 s ¢ OC

“ymif d HOdZid fteddidrjlshy Efdse &zOov L Ofdf) fkddd
d&z0f ted d&34 o, fleL@sz‘AHtgdiim[JJ Hotzedd o j Clsstctses LOYdMr e 0jIsmw o o(d

AyB, = Z’shA By, = AoBy— A1By — A3 By — AsBs,
k=0
GHJ
Eo———"l, 81:-—1, 82:——1, 83:—-1.

M OoLdzdydj ftojcBKLOLSs Odd?2 StSoOtdOdadsder 7 d SdzsteOo O
wo slfizkMlsekjls, ftilksdkz & LHjMm! daj BEZHjdB jE o9BHJI
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=B o
Vi—pg Vi—p
lewl = | Vi yizw 007, (13.12)
0 0 10
0 0 01
lto sBtcOL o Odedd 9JSlststeO yJ s toy rlsl3] ticidis®j tdipr tsate sdn
Wstod@Rz(@BBE13 . 12) dzj § tcddadfses s Qtc AHOELMPO dz! dzr &3 9+f 9 tsH C
dzr &3, yYydd3 i MzinvMmlseadw HtcojsBtcOL s Odzd?2 [ Stej dzyO,
90ded?2 CosteHddzOl d ot d3j dzed sMis C S wUzy ¥ Hzfgy r gz bizj
Yjsrtcjrndidijtcdzr = o jClsstctsa i3 otLotOh Oj ddmMw € Istej mC
pjChtstk S steslsd
JeBB2 YdliIsr toj n djdps s o CusasticOL dls! ¢ 0OC Mmsswh d
fn C i3t tsdrjddzlp:@ Bfepdz 2 € s d3lih, s dig .dgls.” € OFC
(AO’ A) = (AO’ Al, A‘.h AS)' (1313)
456 &zOMdzs 1 Issd3z tsB B L(RANWI3M] ¢ y Jdls rWidsitddeglgjdmods 2 o j CIssts
LOf dMOIs! ¢CO¢

4 u
o O = (v view )
Hdzj HED Ol j dt dzs, BT Ydz 2 ou CHBIB) B j BB cds? | 6
WimEs2 WdLde) i i owidejdd, S odiieayCksh Wi s ) 7 B 6 d
u==c§%. (13.15)
RL 1?2 YGStdbd (3.181) SRji@ELEs oy dls' W it Bl d
Us W i T st Es.ls M Jseod  dzts

(13.14)

, U, Up—ofeUy  ug—v
u, =c a =c Uo—ofels = T— vagf® °
U/z U Vi——vf/?__ul V1i—o¥c
W= = ey = im0 (1346)
, U:} Ug V>1 — v3c? u, V1 — v2/c?
YT Oy T Uy—oely T T vt
sOCdd SBLOL &, o f izsiggizd s 6zt dzp2zy 1 D) Bl i dzt) Is 1 5
Ysts {Isd YtttRkzd sBtOSdH , 5. j.
u;C+v
Uy = ———————,
C - vuy/c?
B uy V1—v¥c?
T e
u, e V= (13.17)
1+ vufc

RL 1ldms Wttedizdz, o yYyOMmlsdesMmisd, odHdets, ylsts flkzls,
slfmMyd sO ¢ Httkets?2 dzj oL By dts §sdEzydls! ML sEhird: o
dmrtsHdzs?2 MdMspg sMe kB dzO d3j dz# h §

4 2Mise dlsj dz' dets, (36, dAOM) dztsC oW AsHcilrisiz Olsia jif Aed jiste datoR. 2 fg)
co¢

S e e R
w=ul uul= TS . (13.18)

It ydlsow dL fOets?2 d dzj dis2f sl i Preehisch i Ps edp G

ltcj sBtOL 59 Odzd W [ Stej defuQf y jsnkjdp2d Hivy vig fgf diseall S0 S tod
desd3 Mdzisy@dv > Htedh sted mtso Odzdz" § S BsteH ddzOIsT o Qs P dzs alzisis
WdLrdud mMed?2 M Mz dazd s Is dzdh ! MmdMisy 37 Blsud IsO, H:



