T2 - 23 b.08 ]5({23

LO‘I‘@.M.%%-— TI‘M:{OTM@L;OM— p
2 k) F'{f')
Fite Lo =0 Sec o“"‘>‘, 7l \
dso (o) =xlo) =0 ()
o o'
—
- A
v = e

4

Licktbltz sbacte boi L =t'=0 in O’OI; nwd ereiche edwas $f¢':£¢—v- Pecdet P,

O seqt: % = 255 yq v 27 = @
- ] )
Sa1!-: At . oty J' ¥+ ?'2 = (3)
Gesucht: Beziehung zwischen Koordinaten von P laut O und O', die konsistent ist mit (2,3)
Antwort: Lorentz-Transformation Riicktransformation
. ' | v-al
wit ' , t = X‘( t - %) (¢4 t = Xk( 1+ —C,T) (lr-a)r
x\" I\—'U-"/b"“ ( x‘ =X‘(7C‘ U 'é) (ll"’) 2 = x{(”’I U *,J (46)'
= ©) 3‘ =3 (X3 y = J' (%c)f

Ist (4)' inverse Transf. zu (4)? Benutze Matrix-Notation fiir x,t Komponenten: lé@-

HES O W R b

(") (ot inverse Tewesf 2 () Lt (c,f-'\ = ) o = )

s s 12 as - (L)) - T )<(.)

Ist (23.4) kompatibel mit Bedinungen (23.3() L;nd

B - ( ) )'3< ) :

i 0,
(1o

AT EA = e T I -

Matei zen

ecleidkbern

(3) bedeutet: falls ( 23.3) gilt, dann gilt auch (23.4), und umgekehrt! das Reclmen |




Luvarianes Tikecval . ls&zs'
Rl (b)) - (" - “6'1 Fet) =
%;“" ouncly (e -l:)‘L - (x* 4—'01’ r—Z—L) =

Fullbltof«. sitd s Ocend O ufw?s : becdoedd au_ckmlu_.s ses Lok bpul g

Ll‘}injeukou.{:mld:iw . ct ! ] Betcadde aues . ‘ ’
TR _rx [ idedishe HaBebbe,
©: ct X‘(C\‘: T) #q/ \"n_ud\‘: QMG‘E‘&‘.L, e
®: x' =Y(x- v ¥ mowdof - -~
/
' c{-:X‘(C-&'-‘- E—z—l) / //
(&) / //
@ k= xt(x,’+'u-[;') S/ Vo~ ' .
/ ,_\;/’/
K""/J\-U"{d" > / —
: A ct=e
Wie lau«j ist Qv O-MaFSMoJ (ot 07, / Py t=o
O wioclt Fotos vow O'- livks O’ reclits  an O-f’(es.:fa.t‘{e; sur selben ot 2.8,
O-Ka/&.st-aﬁ volukst Ay 2=, B= o rddiBr zs £ r
0'-HA‘351-4> v liukes: A 1‘:= , inl= ;o secdbsiCroxls b= 2= t=

Lawt © ’ bey t=o ¢ ohuwoll A O-Ljwks = 0-Liuks @
" ist C: 0- Feckt 0- reclts
Bo_wua\:e, MF: tobe eouts

) m
o ist
=>[ als O]

Degist nu'o(;.{'oo-rulor, ()(cv.u lawt 0/, Lol O die L- MK-Mtss-aj

Cunaglf ©

o ) o0'—
ﬂuloz‘se“%led\uw@q sind OSguchmm 1 SKIS, R\ witE~» Ez~ ] g




Ll:'«‘-lqeukoul:ra.ld:im ! et
©; Ztl = X‘(C'): - "_"-{i)

Ut( /Be{'raﬂc dwes gs'

! ideuhische Mol sha be, %’ N \,‘;’\4\'
/ \‘In_w'.\‘: e.uia.o_l.aua; L (28,1 Hebe) | ¥ °"'/
-0
®: x' =Y(x- vl LE.—vL/c" \‘,j/ iw O wd O /.c//
"t oet= Ly & 0o - /
@ cl’—X‘(C-L - ) * \g:g';/ /// //
® o= xt(x,' +v~£') i ?,/ cyo// ’/
Y=t/ > 3|/ —~ c s
| A’L/ ct=o A
Wie la.-«g ist eu o-ManMo, (au © 2 =P 7

Olrw&'l' Fotos vow O - liuk_s'o . p:;f:.és’ an O’- f’(es‘.:la.z‘{e/ 3wr selben z:h’l', 2.8,
O-Ka/&al-aﬁ ¢ lkst Ay x= , b=
O—HA“sl-a(s v liuksy Ay ox =

, redds: z;: ,.’,—; p
1
A= 7 in= ;o tedds: 1o = ¢ = x = fs
Lawt O/, be,' t=o :

A -
obwdd A: O-Liuks = OI-, Liuks
u st Bt 0-redts 0- peclbs
Bewe te l‘ia.Fsi-a(:z

o st . | \
’ %[ als O]

Degist wickt poradloy, Reww laut o ol O'die L- el R+ Hessun
i ' scu—wwd)‘! _ 0-> 0w ] *,(:
led‘O:Beueﬂlg O-Uhetw seud osyuchmm ¢+ SR, Rl wtE» E— A

Zeitd¢ latation

@;ct'=X‘(c1‘:—"_"{i) 8 8

[~
®: x' =X“(l-v'~l:) . ’ — y
®,= c-l'.-:x‘(c-!:' L Eil IlTruruulu-lJ/ ,4!'/ /
()

——— p
Btk
@ x= \‘(MIJ-U-I:') @ @ 8 ) Beladde

S/ Bwe
K(=l/l\—‘u-"/b"' >

0/ I‘O(e(d‘l.‘ﬂld.
17 8 \7/ fa“d“""m/
w: \ - 4 W o { « 'Q_ %."_
:—(u‘rs!. ld.w”- O { Sad whir (au‘f ‘/_\ / qg'. et
O Mﬂ-oc"", nebe, O—Sbru(«o—\ , //au#dn.u.u T
F:ol"bs dJgow o -UOU/ O'IW, ﬁ.b;f&.fhn)pk{:gi;k
an Sesten, O-Ort (28, ) / ;,*( | u
O-Sadvhr val: #: i; ) lear -+ 8: x = , t;= // ///
a= 8= ! 7(32 H / ~ = O
OI-Sau\luC«r Uoll! 45 x.:: ¢ I&Lr: C: x= . f‘ - /;r/ '1:/
¢ b I te x.:_:- / 8 8
| ot O, bei x=0: obuwsll MB: 0-voll wewn O -voli
Bo.ue.a.(., (Uleren st C o o0-lens R:0-lear , loec

gelus = 0 -Ulwen golier [anﬂsamr als O -(Lhon !




] N

/l\/ u L\IMW ~ d 0/1
w glmw.ﬂm*wMP\N > 0
.ﬂ\uv BZOW s %.1 $ ry o n

MIM %wh :)/
&.PMUM»W/M:% —
< q/u. .MO/xl / '
QN * 55\

. p 43
- .. >
I . 3 3 <
— e - <
xT I.M} N r_w w ~"2
L ) J— 4 . ~ l:lM
® V—C 5 A 3 m.\’w :m oo o ° 3
I == + U fr\m Iw s e Ny Ve 3
R I A
S D 2 % e N L & .
Yo &S o 3 7% = °
ww X 9 =z |° o2 =
2 o %o ! =3 H 010_ 3 S .-
3 L =~ - S
lm - - % X N lf.m w w.. - IM
. Q
AL i B - R B
= .. - - ko y £ o 3 s %5
MNoevw Loyl ¢ 2
2 9 s O o

/

o Usen

w
-
]
_||
N
[—
So
i
-A
—
VOI%
n X
£
Q&B
S E
]
3 &
= 7
2 =2
(=]
. 3
3 &
8
33
y X
o
'lo
w
N
f
%

3Jlanssam

bew

EOTE STORPRS BIRo SR 3Rt
UMERIELD OF Ho138 Wi jo suwery ladord sy Susn a(doad rof afqissod 31 sso{emn w1l Smql
8191 R[] pUe ‘paqlosap s No1s S s U 8088l Jo Stnel] o) uo spuadap awy fo
juatowns waulf 0o yous v A SURSUT SU0 (Rl JRI[) S9)RISU0TS P APIATA SINTY a1 T,
raurel dadord sy 01 9811 81} TR IBEU0] ST Ho1)S PUOSSs S} (W) SIS quss Sga1s1)
D138 JEIG A1 JO SPUS YI00 PUOLI] PUIKD HOTE PUOSSs A1) J0 SPUD 00 STy JUEs e jo
ST Paq(rl S1 FUO[Y | TRIIas 8177 TIoI) AR 917 Jo9S PUoias a1]l jo spus &) Suius sardas
SAUT &1} PE1]) JUNOTE aTmes a1} A [2jU0ZLIo a1} TIoI) Aese sqir) | ey ajop]) SIenorpe)s
S HO1IS PUoIes Y3 YaIa Ul SUrelf 203 Ul S} JUEsno0 jo auf w s 3§ 213 03 presadn
S JRU3 Sul] parfsep Sy, sl asdoad s31 o pucoss S URT) EFUo] S1oons Is1y 8t
TJRI[} FUMSTBISD AQ TSt "B JUMISToD 0 S JuI[) SUoE prioose s1)j Jo Spis 1300 priodsd
PUEE JPNs ST B[] Jo Spie 1300 1e1l sop] ATRUOnTIS ST 3pn0s 1510 a1 RN 1 S1TeIy
S} UL ST JUEISH0D Jo a1 § S0 2] palse p [$RIostion] =) , {2138 351y 2t jsud jySt sy o
SO BRI} OIS PUOSSS B JO SPUa IS PUe |2 81} a0e (S &)y of presdn gy per)y ssur]
PI[Os cag &, {O1I8 B JO spUe T pue 3o 217 ane Saul] pljos [Endas om) 21, G 2In31q

.x.“w\wé,w.:oo men.éq h Q.J&SU @....X.&Z




A0S SUTULUNT ST {200 12030 203
JEL[ UTEGUITE T OF H2o]2 1202 jo aunely wdord sy Susn apdoad pof apgresod 31 sayen 3t 81
SH[[, "SNOSm OIS am ssoefd jualafip Ul sj0ass oM BIes safpnl auo so1] o spuadap
TOT 0TI SAT)E[ST T SHI0[D 0 J0 83el &) samd oo a1 o aot] i) mea]o ss{enr aInsiy & I,
g0 () WIOI] SOTIRAPR O PIOISS S1[) o0 )1 SU) 81 UL § 0 () UI0I] [SoBAp® s9I] oo 811
ST SUTRI] Je) Ul (PEOTIAA 21} WMol Awae 81[1) SI] Y2010 PUOsSs 2 o saanord Sy orgsa
FUO® ST 817 TR WINMOE SUIes a1 A [RPI0 o a1 o] feme s PR ) yao[d puoiss
AT} JO aUmEI] S U ST eSO jo aur e ST U paisep Suimes ey, off = 5 100
Aq Apmo[s FUlUung s {200 pUoIes a1l 0s ‘g 03 () WOlj 20UBApe 0 151 273 Jo0o3 I3 U] 213
W o () UIOAJ PaoimApe SR oo PUooss Si[] sUmIj 9RI[) 0] Yoo 4510 S]] [0 SUTRI] =13
I SUIN PIRISTIOD Jo SUI 8 ST S]] PeUSep [EI0ZLIoN 2], “NE a1 o) paesdn Surdors sty
B IO B1] TRI[) SH[OAID JO 986 811 10 [WMoT]s ade (g-T) Yoo puoces ) Jo ssopead juenbesgns
famn] [eorjias v Buome paowds A[ULIONUN S3[2I12 JO 128 2T} U0 WMOT[s 21w (g-T) J20[2 1815 213
Jo sBuipeal uenbesqng CaInSy &) Ul a(ar 2Ens v gsnl g pequassrdag sre poe aung pue
ame[d anres ) e ) peal so0D Y0 (SEUIpEsl 1R} BUIALS SIS SIS0 e 830010 A0
peamsardar) spoo Fumom fUIOgUn omsg Jo STI09S a1l U1 SIUEt ol [REBASE C(] 8IS ]

:o_,».o\.ca u‘{.\{\ no\k\w\ofa \e.._iéz

EPIGoEeE 570 TNO0ER ST SUMI] SUIOE-PIRaIll &0 I [I8s 1o
UMY 23 ‘ST PaSURD SWl[ J20[D PUIOoSE U] 1298 J8n "spuooas g o qe 8 Suml) Suos
-prEsAl IO 213 UT JimES U0 STy 215 ‘SSTHRI] saEUREyD YO0 puoses a3 alojag jenl jeyy ajop]
Aanno [ preatr s3 S ULInp Y200 pruooas aiy jo eureag tadord s of eyenrdordde s1 (3321 a1 0
preadn SU0F) 130 913 LAemInol presa)no sy SULInp 0010 puodes aty jo aunely mdoxd agy o
ayerrdordde s (53] 2177 07 presanaop Suod ) aur) aug Weninol TIngal s) SUrEed Yoo puoiss
Aty tpnp e rod S Enomyl Surssed oS AR ST eSS0 J0 Satl] I8RO oM T,
EpUoses oA saomeape A[U0 Yoo[D puoses a1 [ora Jo [oes Furmp
‘EPUOISS ¢ SR [[oRa HOO[d pUoes a1 J0 sAeminol presun puR presino sl ‘{oo[d 1sI11 817
Jo aumelf sadoad s ur eIy aanE S TIoq JEpLas ST91 A[uEnbestiosy " RIUIOELION] I8 S0
PWISIIO0 o SST] SUTRI] R[] I [RoTldan e uolisod Ireqsios o Satl] 0lls  eolal=fal o
SUTIRI] [BOISUT S[FUIS B U1 ATRUCTIRIS ST HoOo[D 98I0 U], "a[2d2 &S B A peqiesaadar am pis
Iy aumes Sy 3w aoe(d awmes ot 4% ale Yoo [Ioq amsy a1y jo dog pue moygodq S W8
O f ULOIJ saotmeape SUTpeal 831 8% Q1 &) Of Je] Ssa0Ul waty ) I 0 () W00 Sadieaps 31
SE 3211 21 oy Aeae Sas0tl PUooas ai], (T 03 () WOIf saomeape SUrpeal 11 88 "aul] [ealimea
a3 Fuoe sPatoll JULBRHPIp US4 38 A0S s 3511 o], "S{00]0 [EdIUepl oM, "TT 2105

@.

XepYvs L S._\q ) ; o\&o\g \§.~§§ W




TABTLTO) PRmTIl ST PO SpIoses Inof 2170 UL 78I [BILon
) M 1R P ASTimol pres|no 81 J0 spiooes Ioj S SUmp 298l [BULIo 891 oy e
FUIUUNI D 0[D 81 a1 =98 puey 2130 a) U0 ‘{oo[D puooas a1) yius Fuwom ofdos g
ASLINOL PIGATIT 891 110 H20[D PIIOoes S1) A pejumn sstse] Sumn[ojes a1
AST[} 8 PUOOSE § ) SULINP 2391 [WILI00 811 2080 3 39 SUDUEAPE OO PUOoes S s28 AS) pue
SAaminol premino a1 U0 pegiis saise g 2] FUlD)es am A1) spuooas g a1) SuLnp el
[eULIoN S31 Jfpy 38 SUrsueape Jao[d puoses a1l sos (uotgsod Joeisuos jo aut [eotdas ) qaops
js1y a1 jo uonisod aq e apdoag “¥oo[o 1a1jo ey i Futaoir ajdoad Aq usas ame sasep
2S013 puw ‘saFUes SUpeal s aTiy 1oes S JO STl v Sjnua Y2 o[0 youy  CFurop yaopo
IS0 B SE9F OO ISIE (1M FUTAOIT APOCEtIos JRifm SUIesipill ssliogoalen mogorjd
ATTRUT T[Ta0 PITR CSIIT) JIMISTIo0 Jo SSTI7 21]) IO ane ‘f 2ansy sjeadas supy, "g1 2an&rg

i
".@. T .@ .-.@.-: '\@ @

, ....... g ) h.mllu

poriges xegat.wL vinm) ; Q\w\.‘s@ \e.._iéz




