CoSmc 03 (ﬁ O O

———

s e s

How ko buid_Spaces | i

This méans
— e ponrd can
(/ T i e couered Spoothly
= § by acedeclin ckfl
% , : SyStewm
l ﬁﬁ({l]({g{(,( ' PEeg | | /‘_
% { \J . 1

' 2 < TRy mraoa P

i

S%ra,{g It (i Hé S

} % a-“egeoo(wcs
[’I\Q‘HlCa/{ l /x , ﬁ = Gur) of

— s et———————

\ Shortest
54“‘“&““6 | Lz dusfarte .
-~ ‘ \ This s t+he
\ Tolfs us +he (x)(g') (Z+d1 y+dg> ' N p S‘ffﬂ.lg[.,t ling f
ﬁiimﬁfeche 5 S?rhf«'(td L? ¢ a&sfa ne c/(
pOu s, w ‘e‘”g
E&"(d;)flﬁﬂ(([xf‘r’\e‘d v C{ﬂ dx ¥+ Cég [%/-H\aﬂordj ]
{en o
; \JZ Ccan
o Al = d7+ Todo
C80>z:(u‘(t& — -
(i{; G Ut DeSwie n;t(;,]
| L2 coorclu ded
| sele
Tl = TR
T
} COO:((AMWS \z

A s [dr‘_,_ flo(yl]



| Spaus oF |
.« ] - Constant
Sphercal L - Aot
»S‘Oa(( . ;‘\‘.,. L f S
/ J : '\.\
/ Vi f 72
/ . ’R Hor o4 AN . dﬁz"‘ R [;if; , + rd8 ]
&ZGJ(AC(S : _ [ / ,.,/
of arpodurt Posihve
o Qur C“CU(UAY
Hypes kohe
e 7 @Z]
///
I
el r oa gt ]
{ :EOQ‘:Y\V\/‘.NM dﬁ RZ dr + Y~ sz }
Jor n€ 5
olawment -

k=0 Cud(df‘aw
K=+ sf)henul
= - H‘{/erwc

{f 5
“etranglit lines ar b/ GLacl0siCs = curits &f Shontart il Hin@



R
“hrarglt " el | Spd L 0)(
are shiU QQOC(Q‘((S | \/ar (A b (€
= cupiaf shortost |
Ao - aryraftut

, it eyt 2 4.1 /, z)"
A= g aV + GuatHE Gl e GO

| U‘Grfdb{h/—g @f (vaa)(u,/Y ‘.

— . k . .
= = G A dx* | ncoded in the way that |
k=12 Enst@n | The Gu, -, Jea VATY |
mation | : |
igrwenh‘om (O pont do pount

—~——

Pk
= g Tk d)(' 5( A @

‘-"" T ——

The matiix o

o Exa,mw(é — _

| CGQ‘H;@“\H ‘ metric fOr
ﬂ‘k _ (@u A2 E‘ "l}he’(%(ipd:
: L@l ‘32‘4 b ._gj Q
| g | ek = [=2>
(s the metric tewsor | }O R*

4 1 e corclurale
S\/S"'fQV"\ :I‘;XZ



Minkaoski - spewal | >pae Lime
spad-time relativity. | I
4\
‘I\\k /'H’\Q CJJGO}Q g{d,t S/M,([;Hme
,(.;ju’f’b( '(‘He
e o : mg un‘g
four - ?\ 1\1_ ' ab}&
- dm enho:(u( | Y
man fl ’. ‘ T = ‘{,[
\ . "'.‘ | = PI‘OPW mé
ot avents | Ve 0
| Vl&ght}ou
s i )
| _ S — [‘SPOCE\LINO(t
ol L] 75 wstant £
" x i =A Eu o
/ | >/ sppace
e Hr : “ “--—~~-+.~._._:_ .,,___;_,, e
‘ I /( é / | ( K df = Eudueltan
| | ' | | ’! Adsfance
be (
| I \owsl _ Qﬁ(«?\y it
V"ert( FOr n.&ﬁhbﬁﬂl"ﬂ QUG»\\LJ DT S
L @t Oras gy, 3vd) \
1; Ar, dl giveyvia the 1\
ntercal ds
1 y (As=dT tindslee|
= — t s l { (n
= ds ( ) /0(5-— —dl  sprctlutee
‘ Wt eeals
| minkawski’ b dicevesy Co
Cneckad - Pt ol _ Gedduics _ gk]{o& (1 T
L a)ﬂddm«QS Hrajecto 03 nal€ ] 3&'4&:{-
(vtesval



e re——————

Cjey\mL Relakivit v

“

Vi

The core dea /70( . GW(%OM
(N6 Sun (N&u‘-&n)
= e
Far fom the. . ,miﬁﬁ
Su,v\,,Sffa(bﬁ"’"e / ll [T
1 wdaeto JL
ime inkowsladn 0
» |
F A1 fr ull toagobrvies
§ ;% bend \I-@wu,ds sun |
| +rg201‘0n'£$
i [
| [
. / /// |
/ { — /
A/

Spuce /‘1? L )
l -

- {

it

| New V18 : Smc@(«me oL, SUN '

LS (mé%mwﬂq}wrc%d. Bodig s |
n ol Jadl sh U foltlow /
g%o(ﬂ, S(CS bt these ;

@&%&ﬂcs c(,mﬂ Yowards

SUN . Farewell |o |

gmm%uﬁ@r\(v( forcl
g(nﬂ'@(\h a

e s e At e B e eae S—
|

S



"“Ermeru&M Grdam Fw_ﬁlﬂ__t}cb( F((&(&(

Fix meteic on dst= 9/AV O(XMG(X‘]
L~/
Reptsonts Yime, s pahad geomio
art gravifation
S PaCd'L—W L o N [;J’\@?% -

CurofLe

il p
E:;Gf\” C PR 44 T v

Fepreses o 1 /“V , v Stant
vt g
o} s palctim € | ()
Bt not
-enouyl-x wcggle
réom . So

C Ewdtln (107)
M(d"d A Term i

41

C?/,(\) it )\3,«\/ = & T//(V
- 2

Undctermined
U Cgsim o(cg(ql
Condtapt ¥

Spaakint covdivalys X'y---x*

*:M:T:)/ MOm €xnfit)

dﬂnhkg{
) v

6
|

USHress -

ey

‘f'(nJ@ A~ "
rcpmwh
ertof)  momentum

Zsherjes

K lm/)(}r('a.y\i schee

shresis genesalf

Gvautatfegnal
2ffects ]

Sign Hence fis-th

convenfions  sed

foon
» hl[\Jne.{-‘ K:,

Thonite &
whetler. C =



Q MH@V\’ : = SIVH(?(‘@IT P@(d/ﬁ'\/”h(
\f\}(;)(kef Sp([d\"l mes QQJnl0<’0j (‘p < gé- gg;:’%g

v N T \ hul \qenst,
00 wed (n 97-4% of ﬂ& UghogC
G0

the casmilddy [dfeatonrd g SPaws
_) ;
'\\! z k’;’ o ,—";
T “1° D e~ Tak gd,(ax\g
E’i | 229 has consfangt
;':t /  [r,0 Wedinels
’E = - |
: ./}l ™ SPC((JS
e o onstant
/ i T~ // avatud
\ | N
* — | ’ / e
P /
Line = 2 2
dment 5" =dt —R()] & r"a(eﬂ
[—kr* ¥
de(/mnw( Zj/ @t@ dyﬂlnltax,( 44, R s wath €
Aol = hirory o g %
(}A Ront (,(mde./»}e qalasies gef
e e — Funrthor apa/\i‘
Fw\di'tg s s @
736% of 10 wi~k Un(VELL
ospavd S

(" COJMolOggL



Recwuer dgjrduics for K :

| Emjﬂ,&'\ Freld Q@L«aﬁ@/\j Y
Guy t AGuy = &N Ty
M
specialiyg to cgse o
% Robotsor- wad ker spa uftmy

#* %)@ka.((g homeg. | 150 {rc’.f?(\c
matler dytrbawhon

T =(0+ P )ty + PG

| Rost iyt F‘?W
{ Lt ek
,} | 0&“% ggﬁw ‘;j(“‘ H
| | ?%l\é‘@“la{ watle
\‘\7 wd (o
Bas(c %Mfmu @j s tendlord

(A wr(@? (el wmpeled

g: ew B _4-”_ /\
R (et

| (_@_)“ -~k g A

L \R R 3 5

m t{ch
easiep Than

[7» gdu ﬂeét/ﬂlﬂ‘ .',( l
U

/T .

Mt ter C&uf(a o

cosmic d\xjnam(cs

merely by £ixing

Stimp(€ Cajes:

(@) Verq slow mwirg&_ﬁ‘
(9alaxids, particiis of ven-~

000 restimas(: pratovs,
ndufrons)

g= rotertay
p=o

(L) Podiation
(Cojmfc il udaes,
2 Julds, ptutoivar e

Q:B s
I

E-?/U/[M(..(n{ to
d S0~ 16n

“Relratg~ s
Yo st mau !

e
—



4%{( d\( c(ﬂr\dwlz(s Cdje qoj /\ :‘-O

. o ,Jwagso k>0 : R cen drep f0 0.
= (oS mic Ex,ﬁdwﬁ&k’\_
Con byt =
. GalextoS alweys .
acloratin ng Tec&(/(ﬂ/fe bﬁf) (1
fouwa ~ls .
- W‘@‘\”_‘”, k<o R canngl darge sign.
o Vi;“jh | (OSVNIC expansion
j cosogbg: Cavmd' l/to/”
| - S "‘r/""*’(ic spee | N btg
f = L crwl(,h
/,/ _—— k=o Evcfadlan spd g B
},ﬂ//

- (CDF

~ “nggahv€

Exenls re méuve et WOsue
Caupns a(owm o
/d((élkmg( awdy fom
(A avh oty

4 [ W?@?}‘E 3
R=0 = A= 4TT((+3,1>)




Table 5.1
DUST AND RADIATION FILLED ROBERTSON-WALKER COSMOLOGIES
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