,Coamo!éﬁg () O |

g«i,awh{ hves
tiee z?é% lesic s
””&xru‘&? {?
sAoeruT"
A sFante

| \ This
ﬁ \ s the
A A et atald ting |
,{:f}@\‘) (radr *«'Mgf ) storiglt ting |

et s s

N,
N
-

y
s ‘fw/":”?fff*fﬁ;.gf g{ c‘;"if:f?r? o f!'i/;
cdin@nf

g,-fjg’ f{Xf 4 {;JM [Py‘fp‘ﬁgomj ’(I

< can
(AT (}(;[3
COvie ;ﬁﬂ [
5‘}5 { @fzﬂ %,,,,ﬁ:{’
ile.
4-q,

Yo U@?(

e

DeSme new

coorelanale, seledt
s

value
T = T//i,Q avbifvari fj
% L-

A= R

Ar 4«7"@1]

5
i
2_,.



| Spaus of |

Sphericalk
Spaw ,

Ladius

of w;r%“{u‘*\?
_ (e MJ{E&?\(

Hyperbohe
opde

;f"/ﬂff i\ %@%M{f‘
’ oL Nl

‘ =0 Eudician
b=+t sphencl
¥

T e—

i T x ; g
S m,«ghf lines ard ¢t (!l @’@w@f 1€ = o pifs f chortars i THan



et e

?

“trangled " lmes 5 Pg &S ‘pji

are shi gew’;@s@g
= mwﬂm{ shostost \/a.,r a {0?
Avttrg —. et

;"?« 2 2
,’fi;\ = @ 0{7{5} + S‘ZG{X X 'F 32 6{1@(} + w{z XE

ﬁ!&"ﬁzg
Jara '.35 é;g mﬁ f’:wém,%wf

i“’.}
o,

- -k
o 2 3 [ Ax' A 4 \Y g coded (n the WY that

Gk=iyz Emnstein the Gu, -, Jen v, |

igrwem;; from ‘?@éh‘g o ;m“,j

mj ,g

- [y of o S
The mairix @] _ Exawple: N

a4 | iple |
é‘%#? Gt ; Cfreterc $O°8 i

@gz ff ; ¢ : "
Aile = > | f 2
AL : 2
ig ﬁzz | ' : £ Eg.., O
s ¢ ; —ie= ) o
s 0 e meé-ti {‘ tenfor e ??z?”?‘
i ‘ :‘ i Ti»..e‘ )
A M{(’{A i“s?,.{‘f i B {" - :

. he c
syctem 't



. ; Spa’ @ timé
Minkaoski _  Spae al %
spadtime  relativity | S N

n
\_the case ofa §lat sppwtime
m e

Eour - é‘; 'Tt ; f ‘ @bj@{f

dunensional .
; -z Q . € »
vmm;({ 5{ AN

? - AT = proportime
eif"i‘“ Q\f@’aﬂ‘i‘j ee “, J

i’?%ew\;%ﬂ
Viv@i@i\mrwg
«@uem

o . o spacehimé ol
ST T T o / s Fnt £

=0 Z"x | S =A Eu o
\f/f 3506{{;&

; f k GL‘( Emc(,{c@&(ﬂ

f ! d{gﬁ.s }{‘aﬁ(a&
be

fﬂkﬁ\k@lﬁ}k‘ gij}\gww‘g

\ A pe

Wn@*‘gri’ C f sz}r mﬂﬁéﬁaé v’“{mg CY4On {4 It

L fut), O dedy,31d3) \
E | d'Z?') df Qe vig the |
!Afwm( QC ﬁ(5 &(L ﬁm@&k-?

2 (PN {4 iUCip{J
c=1] dst = AT — (dr+dly ) -
t it Crpal §

")

s e f
ninkguskss oeg i IOURAY S ]

%
i
e

i
i
i

i

;
*wmﬁlﬁq#
?

{

H

i

i

i
o]

g‘c‘u,

vh s
nechad . Fetfald _ Gegdiier _ ueeth

= = o
Tré‘(}{dﬁ! A4S ﬁ%’“%ﬂ@‘j Q)e‘érémﬂ(& ﬁﬁ{ﬁd

- (vterral

[ ——



z‘ Gen &f‘c(/u fzﬁf{d}?u’ | 7{ “/ :
The core dea

e A A e R T

Olo( /AR Cémw%b"?@wf.

far {:’OF" ﬂ‘e E a Sum

Suwn, 5&1{@{1%& [ <

ic close +o ; *:
Fime i nleawsled s

R

Frae Sl Jr@@cﬁv?@
F’:ﬁ berd ‘auiads Sun

| tragecorios

A A V.

New view: Spaakime ress sun |
s (metricgdly ) e rved. Podigs
n Fatt Jadl shU follus
%%&(ﬁ;gc, bof thedt-
@&%&ﬂcs Carge +owards
cun. Fartureld ko
L g tattongd forcl

E{nﬂ'@(}\ s

o I —

(



Emsi’&ﬂ Gmw fw(*’@mf ﬂ\j{(( Z:vaz)ms (}

Fix metec
W

e

sfadqféfmﬁ codedivales X' -- -ﬂ,x‘?'

Reprtsents time, spahad geomede
anel gmwfwhe:m

S [Qaf CQ)HW% 4 N

Cy‘fﬁ{{fk@w){‘,{i ’{29 xf T
Fustein - 4<
ternta s ;; . w _
iif‘e?%’lﬂj@: {{“f ' [4 AV
Qs vatinee )

&L pPaliiim

| fffu;’f ﬁ@ff

: «@@ﬁéﬁé}f@w wigqle
régm . Lo
Fwdtlla (1ar7)
added aterm

!/l

vl

(‘(,V:

4

Hy(,( Cgf i%‘@;?"«ﬁf{

Eneq @l@m

mmli‘gv‘\ FeLin
AlLnd {"{2@«

4

f’ﬂ t S¥lsf -
%%@ﬁtj
é@ J @, Jj
ot ped Septs ;
Q,V\(!;a"?wj ) i BTl

& SHerfes

K !m/}wi”awf sdnte
SIS Gestenall
j;‘?! ??%’Tk ﬁ!

&?ﬁ’k/ Tﬂv

7/

ffectst
]
A
[ Sign Henc ity
- Convenfions  sed
- fom
ey, - i

L Thavie &
whesler,

C

=



7

stmplest pelahivishe
coSwmgleq (€ s

e «M.MJ

Qﬁﬂemﬁf

"; L{Aymf@%i@

X st 7
hdim Aggﬁ.éeﬁéﬁ;

QG red (n 97-4% of é’?gf
¢Q g 5&15{5{3{5?’{; E%@mﬁjt ¢g
2 - o

hw\dfz onal Copglele dyrgniical
| s 7Y 4 the
U nide,rdl

A

Fi“dMU {1&15 (S
(" c@swigggg

1] @“5%@@‘? tC
Spawes

FT s cons fant
/ [0 Wedirells

, 5{;{@5
R4
- CovJ \L«'LV\RL
‘ vl

24 R QIS wdty £
W
aulasag gel

—ﬁﬁL ~fhor (jfﬁ?ﬂ l\f‘

1

{4 EC‘&"M
expd vl S



Recouer dyfnanincs dor R

E— R —

£ fn fe@idfagggf} Oy
C)/(,L\} + kﬂ@gf = &1 Tﬁ‘ﬂ’

T

specialisp 0 Coie 2

* Robotrar o lad keer < PG L ?‘%”f

-~

* wg@hag b he g
i U’!&; D

>
nd
M
!

Rast ?t;’?fé‘{g.ﬁ?

. ‘QJ IW ﬁl‘?
H@WM’ watley
¢
;y%hg f‘hfé’.f{
auct

ey

]
pi
s‘l@} 3 4 2:;6 «w.ffi
\ R. S > 3 |
L |
g )3“ &{Nk T h

T~

PO

;ﬂuﬁh
easier thar 7
m;h ?ég;i’ %: P”AZ{{ f; '

?

\/

Matter cau@a(ue.c o
wimic a!ﬁ nawvn (€S

meeely by Fini ing
(e ledl s i@r {" . j?

Siynpfﬁ Cdje? :

e T

(T Very slow pmosing ofiast
(%Md#«(«és Parf s ¢ o{: yon-
200 pestmas (s protoss,
ndutrors)

g = rest »@ﬂé;g}ij
@(ﬁwg:ﬂffé

p=0

(1) Padiation
( {«@JWt?C !ﬂ“«*[ Py Q{}”{Z.,{i@
g ldl ) p b ngr dzfif

€pe
Gty )

(- 2P
i.,_m.,,V,“_.w.w,wwmf
5»6? n ol { £ E“ to

d r_;:g f7an
! lgg?zaf{;%{i;%’:zié o s
V@ vt wag !

P mme’wm
freduny



,_,.<..WA\MMM1

2 ijfi{{ "’*% fiiiéf’E;f% (

ﬂ"‘g\,l(l,(jf
LR KO

, Galox (S always

acloratt ng

L@m el s
“@%&1@4\

NO 5“"&7@
cosmelogy |

P i
% “
\,

e Ezo Eyglidion sdls

Cgﬁjeezl/\ O

Y2
z =5k &) 5

k>0 Qwﬂcﬂwﬁ@f@
5 Cosmic @&.ﬁ(&:\jg&ﬂ
el - ;

%CL@AM@WQ bog 1

L <o R cannst change sign.
COsnic ak,mm ;@fm |

connot z’mﬂ

o e e i

T &; - 5?&;;,9@;@&%& Sgﬁg@ W*; NU ﬁ;ﬁ

ﬁfg,jfg‘%

~ “Eiét (,Z(){”Ea

Exey\[j rff)vvﬁt‘/é W E?& AT
Cam§ galokies o

acceleels auitsf from

L4440 {é{'& Gy

=1 4 A W g‘
My = '4-’#(6’!‘.}?91 “’%_,’% '4j> /

Q 0o = A= 4TF((J-:—3}>>

.,.mx,)
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DusT AND RADIATiON FILLED ROBERTSON-WALKER COSMOLOGIES
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