15'0-771

by SVSTTRD ASIES
7 A
I, /Jmﬂ.mh To %vm'r/ )ééfl;:é

1. .#Aﬂ/}k/ w2 courrel. Bk

=
1o & 0k
74

oo % &/

a.//f&e/ Meﬁémk/: Z il - é/é' L2 it G

4 ¢
— AZV" ’//_,,x’
-+

va

Saer . /%Zéé‘n- /%/:é b///8

—

L. &l by 77

Cioose C;(,Té. Uy sy are 4r° Dregmas
i al xf—gth/#z /&WJ.

pre 77, I:ILZ; o s Al LiJecr The
2?7 axe). —» Ko laliter “ansltrin.ce :




f5'077

C=1 ,, L=~
Z "
,/ ~xf
S
- 2
A

fo\ (77, x=ct ¢ bikcrriv, T mur [/nye

0o »
gecﬂ/Ue [ c]=[(M/5], e>~ Time i
Wz o Ke L g s azesZ T,
n%ww‘ f @ A P72z (2m, ar(yr
2/ and yYo7ATe i 117z ZM/M

/7 ]7/2‘ fx) z,'/[z’—/sz‘/ 7)
ﬂ{trzre/q Cz’x} ,(/{xj & Zhe

norm 7/ s/l Aﬂ Mh7

y ’/’7// = ]’l-/f/ ={ = : ,1. [1)
/'-/’Y ¥ e s a_é-mz rl;/

CI«Z /mgnje Z:,ar[ Cahiles: bnall icrer o 5
C AR 2 x 24t (s)
%Z/ff p= rolar ive m:é fﬂ’x/a) (tx)
/, Ve (4)
Rown” i () yzanhly ;5 ypesiky; et
ke




au\ﬂao;(

¥ L
2% -2
L 727 2

N*do ....w.hﬁuz‘lﬂmv

A2 =
Lo =] 3




gor 7

.///lhj % yu@ e zime: The Kormre thK .
[t > \/c?(’

77 (7
(T TR
v’
e (Yt e 2 {i/s‘f"
{’;72‘ (ze)

Time QI’A TR 7

fma'Je: (m-z{- ?\;f/”/o’ (omTracria.
> x / )/ (. 4 9

24




15'077
‘é’ /(/:/ d/najp- IP7RT i~ , 1T 4‘/ S Lo Ry i
WA ;/7

Ve,
7% <t onsraar 5)

/é"ﬂ{ AR B %f% 74';,%_ Jpace £.J zime mix .
- ./7{71‘@ /em/:'ﬂr /Mer/pée_g»:
M

x;/l;‘ = 2”10—,'!;([ = Zzz—tz_.jl!z //)
/3 + — - - NG T I 7~
Jiie J 5 e 7/';3 Wrz'mf/i?,
e/./e Jj czj7/°’
E//Ii = x4t (7’
~ tirele : cind T/me/;é Cardv/ 0:;@&{7 A

%f‘e . LN Time.
>

[( ﬁ s And jmner 7Y e f--—,l
W 7 g~ Gud~ ahTh /- o onZ/.
IA’ wdél IZé/ V7 Gpnier- LnZlazise .
% ellm/é e

2””/1; = nmanr (DeAuirin .// (8)




15’07 7

Dertavce WTI o alhled ozl .
f@mﬂ M heohs

4 L

t (’7 = £ —X = 5 oL !
e,n{)z.‘mr«r' %‘,2 mtervil

o (Gl

Uneryrhe fMJxl.;&a; P
7 j = " 4 \aZor (o_rz-._r/ﬂvr)

6 Tolor~

ol 2 b arM(_ Jeallr. é;rafzm.ez sre &

oTYnTY  VRTDT 4 ). e werie 2L
L A XPTBdY /Mfrér '}é’ﬂr/nff f; 747 ,(Wr
or 4-weaor~

[%_@kf { 4,@/&{( Seader ém»tfy j)

N Rl -:,{
6['0 z 9/

,le' raa')mrjzz Jjw £~ yecror [w f}
/ zil. B (0)

2./ i TPt
/”3”“1“‘ U e e

Wae p/[




ffﬂf//

%wdzr/m cé.u,;'a/ea../fr % :

h)z: {l - /J:"g [11)
"/l(l.”é[/'

og;{&wl/f) f//?t’- wnon G Tlh  (ZNoT é @( I«/WM‘

WL eIl be MtuaLJ :
;.-. my clowical OB ezl (12)
lura 4-veror (f; 7) mer e Tmerastin.

irz ML W INLea T Ltsn , Al }f }/' oM VZ)7 ‘"

Zo A Jna; /neézr7/¢ . e
Eaf s plempppe—pf “

_% Jhu/ sy 74 NN TV /rmzdf& -——/7,/5, Jo
Zhar % 2 m, ’éM( G vanle g ere!

— =
G ptamt i Yatpt (14)
S ol v Mf’/,:‘:/n,v Y
v, M, Vievt 2 my +im 7" (z5)

%/mff[ Kmyma‘r (g/a’/ &_tnergy
fr=Ef o




15077

/é’ht«f{ L1 LE
fz—/‘: oz, = m. /77)

./%»Wzm 4«3 energy M) 2N T SRe Space 2ad
Z'I/ne MUX . /[ { f’
z /uzér/l/ v M'@MH The 12T al]l O SndP iz

~ or >, a.éw m,, /”W —
/ ZT (P J

Foy it oy

7= ym, /5 ;o E=ym, (13)

(or E= yme’® fc._.’lhmﬂ)

E~., jf./ , —nc)

//r sy / oAt L), Mv ! Jrrr sk
— ’f[e 4~ (oer¥in //eﬁVf’ [;’ /) anL. am[.,
The 3 - Wotciey &= & /F we Jﬁmo/d,{e w/uz—

a rm/aj gur o O wr a,{?nuz:( G Prinasr—
0’1 é z/ . 671' s 1:7{»17?./1/14/ /fu

é'%-a’t = Aﬁfl /{7}
nohilion: it l.;‘« Atdt % ,V
VO = V., Jo Ther oA ()"
ﬁ/s = (}* )/{ 7 /f - ” 3 [1'79./,‘ [(0)

%ryém we Bfine the (imolorinar U /% Zime \é




{5011
AT = —}-’L At o,
%‘ W (e %76»’ f/e/éf-'yﬂéf‘/& &
s Ax7 o (22)
AT
. NF
“®= 2L =, | (x3)
el At H |y - (24)
AT Ar ¢ Eu_g %i‘%ﬂM/L 4-vthe.
A e 7

9; Jﬂ 70 3- ‘Wé&&k‘./ﬂm § I 4
‘,/
{rm{ 7. ovithea roration = Kored b

z - )//1-/52‘/ . i///«]sr/ (15)

ry/ ”1 A -3AF . VP - [zl)

7 af - pax - v .
%/:7 addizin. i 2¢ (oordindte  Htecrian

max vbloivy = 1§ prof, WO epaimar

o “w
Ut v _BYV ll W&IM ~ Meatin. //)
I+1(‘V

% acceleratin / 4/2%:7 e ik
p) 4 o) ah/ Sk, rha.

[(f/;l o L X /” ’V/l'(flh)[f'/(o(l).. Urdu -“J
oy _ “*___!& [ZJ)




150// 7

‘/‘7/./(&. lw on LVetdl Frmome 7/4. 4 bcrere) / Zhe
A PonT )/"’J- /mwr/ﬂé Mm

é 74 a/e/a ret
é v/ acee W/m4a/ e7vmwep’
j 74 @ , o Tt
,_ﬂ = ){‘-2 /4/ &j)
W H = //f ez’/!d ezl mr/,
é = ’4/ - (1= ’9 A [.30)
-

é:erax T/e i %ﬁf / = e /ee .

j/{ 0 u[fzf) [a1)

A7 - A 1 n=e (@ =0 [Jl)
2ok e

2= Yuah'd -1 /xso@ teo (222
H =y b, Y = lire)” (34)

£/ {7/ At + Viens ) [35)

.Z Liows 4 b a n«]zkﬁj‘ﬁ;%/p J?
£ o |
]f 4,:7,5'44"" ,Tﬁ‘ f=t £ m(/w/', z=1 é’m(é?w

4=




1% 71 |
%7 addirin /mmv/ 3> %&u 7 523):
Je

%0’6’ ary & 7' G &' wbich omever arirk
I ik repear o VK rhe. ke K one obporre

ﬂ?éf{y 72 4607—97 zo
A=y (Hs 5.47") }

(38
zzﬁi'zy(/iﬁ/}.'ﬂ’)
L AT T T (7)
af¥ a‘{.’,/;ﬁ" /f/’;,;("

(T 4w /4 '~ enler 7o z,
I S i ———

IZIEZ'E: Z'/;éfﬁﬁ-_— ﬂ;fﬁ stj
r? /4/;'.,}"' /+/'f.;7' g
U =-bG-ufp = A-[ZL)E = Kt —4Plp ~f
= ,{5/5 /g)/e /‘f/z"“l
_ R-(mEpEs AL (39)
JGER
%

I%IZ 4- lcro/d : Aﬂ[ 7o Z, M’II’W/" /7.8

/oAn.p Mp{mz{' J‘mér/- Vi

+] -/
Ry 247 wle withx :
/«::24{7 l:;'f - ?f'
wany. e, le,é/

x




S/we/ Zime omix

(w I) e 4~War—

et

zllzi; 4€/ p _yl/éﬁU) ,4f jl
J = )’/‘[,z .}wl £ /ou PV 4
= ff ‘ -/fw[ 4)1-4

%/:7 The 3@9_@“/{/: Al
faJ'gs 4/4

e 7’”"""/
e Jar
W y(w /Jél’laﬂ/ 2/»[/-/50140/ -
T oo, clasicat Dol I
WE o Ylep) 20 Cop) T lep) - ) L

(1t
/

% & Jirecim orwix |

forisd e~ »m/eé‘yr/ o

(42)

(- 41)

(¢z)

14 43)

70




—

15014/

w)oﬂ".— 1,’/(’, /[‘éz,é“’) = ;“_’; }’[[’Jal-/?)
97‘.761'.’1’40..

il l‘:’{s L (42)

-%ﬂ'lfl'l‘» 2 6/&( .ﬂ_, =7 MJZZ
A= Mz Nlw 7
Dt T ﬁ/;méwn?

p%%}l/‘coﬂh.; - /péTA Jﬂ%ﬁ y AeA ’,2_//, 17{

%

¢/l¢aizm 7&{%»””/ I T L

L .,4/7// /Glz‘wf
‘ . o) /: n/;//!
': f i Tmorrbrde ol
+ /’ b, We a MZ’M»

¥ Zme omrr be
J ‘Z:/TW 7/ A Time /Zf
ﬂt{ Vg s 7/¢ ‘/éﬂd’ i /afz‘av i,

"




F1G. 4. Appearance of a sphere approaching an observer at various speeds 8. The center of the sphere is movi

ing along a line
sphere is tilted by 70° to

makes an angle § equal to 45°

which is at a distance of one sphere diameter from the observer. As described in the text, the

display the north pole. The direction from the point circled on the sphere to the observer

to the line of motion.

B6=90°

sphere passiug an observer. The conditions are as in Fig. 4 but the angle of observation 8 is

Fra. 5. Appearance of &

wqual to 90°.
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