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P la BB 2R EREE
= - EE .
NREEHETRAMNFERAZL - MFENER  E2ESH WS - 35
THFZRXETNE  BEE—D BAIRLE(Big Bang) B FHER - 5 —ERMERAX
BARRARLEAEER  "TAFHEERDERIRIIARE - 5158 7 RAER - HEHEA

BEE DB EENERTEER  MAFRMNEAH I EESFEHEFR ; IRELZE
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P la BB 2R EREE

1 - PREIER : Intel(R) Pentium(R)4 1500MHz

clf

2 - CiSHE © 645 MB
3 - RE% : 20 Gigabytes
() R4
1 - Linux Fedora Core5
(=) fEFREEE :
1~ C ENFESHmaFES(GCC Compiler)

2 ~ Gnuplot(Z B #E2)

2 - tiR[RIE

—wiaggs: V, = H X d (BEBBRARE0EE  ERRA0EEaR)

v, : BRERFES R - BAR km/s
d : 2F2HELMAOEE - BEFERENS Mpc(10°pc)
H :EAIRE - HIEAEH
RTEREH NE  BALELREEREERMNEELAERE
(— ) KiEB#(d) :
RIE " EEBEIEE 4 (Distance modulus)
m—M =5log,,d—-5 .. 0

(M RBHES mKREF J4 .EREHRTRVIEERE)



P la BB E R ERAEE
OG- REZ m JIEHFHAFE  MEHRES M RIFA la BB ENRT® MG
B---BNERNSSEHESS "BEE . GGE2REMER 1) - FALEFLFMAIA 7 Branch et
al.(1992)f2 4t B-band BHEZ [ ANER M, =-19.6 EFRHHEBMENTERJ -

HOR :

m—M +5

d=10 °> Q
M, =-19.6 BBHEZL - m BZM B-band WRESE m, (L HEVRIE) - HILHK

Mwiol S LB E R PIAEEREd -

(Z) REREREMANEEEEERERE) (V) :

IMRFFIANE Z AL E Z (RedShift) (£ ——> B PITI A AR R D N B AE SRS

¢

FERNEOREGBSRIMER 2)

1+ -

(Z AR ME c RV, R [[IRE (Radial Velocity) @ @R E RIS SEBRMRORE)

RONEE - £/
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c 2 Voy _
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FRUATS

Vr:a-c:b_l-c @
b+1

@I oK HZ2RRERE

i

(I 1: RESDRUEHELHRMRE - ZALBHENZEFES - BRIl
LB EFFTEN T EE K (host galaxy) - IEFEEZXW Z EEZBHENZ) -
(=) FERAERH

IBIEERS :

V. (km/s) = Hxd (Mpc) ®
KESEERN Y B4 & ARBERERLERENBRIMBES EA& (best fitting

line)(William, et al. 1992) - BIBISKHRIE H -

f - tHEDER -

— REER:

( — )~ B.Reindl et al, 2005 JEXIEIEETEEH Ia BUiB¥ 2 B-band R ARESE

( Z )~ Perlmutter et al., 1999 IS 4L « B4 [a LB EE R MK BEHIE ER B-band
BRARES -

( = )~ Germany et al., 2004 Y [a B EARE KL BEHIEIER B-band RARESE -
( 9 )~ Riess et al., 2004 89 Ia BUBFI 24 B E KB E Y IE1IER B-band IR ARESE -

—BARE:
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(— ) &BHIIEIER B-band RIE(Peak)BEZ (WL LROE R PO HEESE))
B EERELETTAZ IV A b_band.txt XX 1ELIERZTVEH -

(Z) ABEENORU EENERRSE  BNRRARIERALERABE - HfE
FEISBTN SIMBAD EREFESZER YT EER RIS EELNABE
=AM ERARE)

1 EEER TR IUMA z.txt XX ELERTVER -

(=) RIFUERITENARNFEMNE 4)

| BUEEE R -

2 RIFEIEEERER -

hall]

3 BERRPRRE -
4 BERBEFCRBEHER -
5 BERS -
6 BERT -

b - BURELAR !

— BB . UUNERRRE" A - ERER"3 456 [MIR)

la BEEHERT #AIBEZ B-band R AREE
1937C 0.0011 8.967
1960F 0.0058 11.284
1983G 0.0039 11.924




P la BB 2R EREE

1989B 0.0024 10.925
1990N 0.0034 12.562
19900 0.0303 16.357
1990T 0.0404 17.053
1990Y 0.0391 16.897
1990af 0.0506 17.404
19918 0.0546 17.647
1991U 0.0317 16.212
1991ag 0.0141 14.469
1991T 0.0058 11.141
1992P 0.0252 16.094
1992A 0.0063 12.321
1992) 0.0446 17.145
1992au 0.0614 17.84
1992bk 0.0581 17.75
1992br 0.0882 18.795
1992ae 0.0752 18.138
1992ag 0.0249 15.612
1992al 0.0146 14.624
1992aq 0.1018 18.896
1992bc 0.0202 15.485
1992bg 0.0352 16.74
1992bh 0.045 17.357
1992bl 0.0437 17.119
1992bo 0.0189 15.396
1992bp 0.0793 18.089
1992bs 0.0637 18.204
1993H 0.0239 15.86
1993ac 0.0493 17.52
1993ae 0.019 15.284
1993B 0.0696 18.099
19930 0.051 17.635
1993ag 0.049 17.526
1993ah 0.0297 16.117
1994D 0.0015 11.814




P la BB 2R EREE

1994M 0.0232 15.839
1994Q 0.029 16.329
19948 0.0151 14.904
1994T 0.0347 16.797
1994ae 0.0043 13.04

1995D 0.0065 13.267
1995E 0.0116 14.244
1995ak 0.023 15.574
1995al 0.0051 13.138
1995ac 0.049 17.083
1995bd 0.0152 14.255
1996C 0.0296 16.528
1996X 0.0068 12.883
19967 0.0076 13.07

1996a1 0.0032 11.107
1996bk 0.0068 13.192
19960l 0.036 16.551
1996bo 0.0173 14.734
1996bv 0.0167 15.05

1997E 0.0132 14.807
1997br 0.0069 12.686
1997Y 0.0166 15.025
1997dg 0.0297 16.667
1997do 0.0104 14.166
1998V 0.017 15.055
1998bu 0.0025 11.013
1998dx 0.053 17.377
1998ef 0.017 14.941
1998aq 0.0037 12.339
1999ac 0.0095 13.957
1999ee 0.0114 14.04

1998eg 0.0234 15.944
1999X 0.0257 15.797
1999aa 0.0157 14.959
1999cc 0.0316 16.52




P la BB 2R EREE

1999dk 0.0141 14.597
1999dq 0.0136 14.2
1999et 0.038 17.172
1999¢p 0.026 15.957
2000bk 0.0266 16.205
2000ce 0.0164 15.261
2000ct 0.036 16.847
2000cn 0.0233 16.087
2000dk 0.0164 15.144
2000fa 0.0218 15.717
2000E 0.0044 12.41
2001V 0.0162 14.502
2001el 0.0039 12.293
2002bo 0.0043 12.666
2002er 0.0091 13.644
1992b1 0.458 23.11
1994F 0.354 22.38
1994G 0.425 22.13
1994H 0.374 21.72
1994al 0.42 22.55
1994am 0.372 22.26
1994an 0.378 22.58
1995aq 0.453 23.17
1995ar 0.465 23.33
1995as 0.498 23.71
1995at 0.655 23.27
1995aw 0.4 22.36
1995ax 0.615 23.19
1995ay 0.48 22.96
1995az 0.45 22.51
1995ba 0.388 22.65
1996¢t 0.57 23.27
1996¢g 0.49 23.1
1996¢i 0.495 22.83
1996¢k 0.656 23.57




P la BB 2R EREE

1996¢1 0.828 24.65
1996cm 0.45 23.17
1996¢cn 0.43 23.13
1997F 0.58 23.46
1997G 0.763 2447
1997H 0.526 23.15
19971 0.172 20.17
1997) 0.619 23.8
1997K 0.592 24.42
19971 0.55 23.51
1997N 0.18 20.43
19970 0.374 23.52
1997P 0.472 23.11
1997Q 0.43 22.57
1997R 0.657 23.83
19978 0.612 23.69
1997ac 0.32 21.86
1997af 0.579 23.48
1997a1 0.45 22.83
1997a;j 0.581 23.09
1997am 0.416 22.57
1997ap 0.83 24.32

—CEAGTERLRELENEE & B

la BYEEERF velocity(Km/s) distance(Mpc)
1937C 329.5903 5.168922
1960F 1733.754 15.0245
1983G 1166.911 20.17437
1989B 718.6385 12.73503
1990N 1017.562 27.0645
19900 8946.155 155.3817
1990T 11867.15 214.0918
1990Y 11492.89 199.2508




P la BB 2R EREE

1990af 14786.18 251.6518
19918 15922.43 281.4492
19910 9352.865 145.345
1991ag 4197.2776 05.13284
1991T 1733.754 14.06695
1992P 7459.609 137.6575
1992A 1882.743 24.22144
1992] 13072.86 223.3572
1992au 17843.16 307.6097
1992bk 16912.776 295.1209
1992br 25279.77 477.5293
1992ae 21698.95 352.858
1992ag 7371.923 110.2554
1992al 4345.021 69.95198
1992aq 28972.73 500.2649
1992bc 5994.656 103.992
1992bg 10367.08 185.3532
1992bh 13187.42 246.2635
1992bl 12814.94 220.6988
1992bo 5612.542 99.81596
1992bp 22833.66 344.9848
1992bs 18489.7 363.7475
1993H 7079.442 123.5947
1993ac 14415.87 265.4606
1993ae 5641.954 94.19818
19938 20141.07 346.5772
19930 14900.02 279.8981
1993ag 14330.34 266.1951
1993ah 8771.671 139.1233
1994D 449.3514 19.17785
1994M 06874.526 122.4052
1994Q 8567.97 153.391
19948 4492.692 79.57928
1994T 10222.41 190.283
1994ae 1286.336 33.72873
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1995D 1942.318 37.44553
1995E 3457.424 58.72189
1995ak 6815.952 108.3428
1995al 1525.043 35.2858
1995ac 14330.34 217.0701
1995bd 4522.217 59.02011
1996C 8742.58 168.1125
1996X 2031.658 31.37618
19967 2269.765 34.19794
1996a1 957.8009 13.84841
1996bk 2031.658 36.17429
1996bl 10598.38 169.9026
1996bo 5141.554 73.58681
1996bv 4964.735 85.1138
1997E 3931.145 76.10269
1997br 2061.432 28.65497
1997Y 4935.255 84.13951
1997dg 8771.671 179.2256
1997do 3101.63 56.65001
1998V 5053.158 85.31001
1998bu 748.5443 13.26172
1998dx 15468.5 248.5421
1998ef 5053.158 80.94686
1998aq 1107.18 24.42306
1999ac 2834.501 51.45173
1999ee 3398.155 53.45644
1998eg 6933.088 128.4695
1999X 7605.693 120.0605
1999aa 4669.798 81.620064
1999cc 9323.833 167.4943
1999dk 4197.276 69.08758
1999dq 4049.455 57.54399
1999ef 11175.81 226.1518
1999¢p 7693.308 129.2409
2000bk 7868.455 144.8772




P la BB 2R EREE

2000ce 4876.286 93.79939
2000ct 10598.38 194.7153
2000cn 6903.809 137.2145
2000dk 4876.286 88.87917
2000fa 6464.256 115.7178
2000E 1316.185 25.23481
2001V 4817.304 06.13022
2001el 1166911 2391112
2002bo 1286.336 28.39226
2002er 2715.699 44.54511
1992b1 107972.2 3483.373
1994F 88172.96 2488.857
1994G 101950.5 2218.196
1994H 92171.04 1836.538
1994al 101017.5 2691.535
1994am 91775.44 2355.049
1994an 92959.44 2728.978
1995aq 107074.8 3580.964
1995ar 109219.7 3854.784
1995as 114963.8 4591.98
1995at 139433.8 3749.73
1995aw 97229.99 2466.039
1995ax 133620.8 3614.099
1995ay 111858.4 3250.873
1995az 106533.8 2642.409
1995ba 94914.31 2818.383
1996¢f 126747.1 3749.73
1996cg 113591.7 3467.369
1996¢1 114450.8 3061.963
1996¢ck 139575.7 4305.266
1996¢1 161689.7 7079.458
1996¢cm 106533.8 3580.964
1996¢cn 102878 3515.604
1997F 128306.1 4092.607
1997G 153843 0516.284




P la BB 2R EREE

1997H 119665.3 3548.134
19971 47185.05 899.4976
19977 134214.4 4786.301
1997K 130152.9 6367.955
1997L 123573.5 4187.936
1997N 4917178 1013.911
19970 92171.04 4207.266
1997P 110456.9 3483.373
1997Q 102878 2716.439
1997R 139717.4 4852.885
19978 133173.7 4549.881
1997ac 81157.35 1958.845
1997af 128151 4130.475
1997a1 106533.8 3061.963
1997a;j 128461 3451.437
1997am 100267.1 2716.439
1997ap 161922 6081.35

= CHEENTEBRMERERGERRE

(— ) BABEE 1 £ 88 IEH S EEN) !
IB1B® &= 57.58
() SALR(E 89 £ 130 I8t 42 FER)
IEEEE =30.64
(=) HmA(EE1 2130 I85H 130 £2EHR)
IB1EE &= 31.69
(M) FIA Linux REM Gnuplot EEEEEL Z25ERA X 8 - BRER Y ¥ - WAAK

ERCEAMNRELBRIER  ITNSERNREIRIEAEER) -
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1~ B4I55(56 1 = 88 IRH 88 EEMY)

45000 . r . r

T T
"hubble_graphy.txt" using 1:2  +
"m.txt" using 1:2

40000

35000 |- H =5758 km/s 7

30000 Mp c -

(S/0y]) sz ¥

25000 | + :
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20000 | :
i
15000 . B+ -
+
Ty
+ 45
10000 e g
+: +
e
5000 | 4 e
+
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= & A pay :H: Perteertealnt, < BV IN - ?J_‘ p
2 BAR(EE 89 E 130 IEH 42 £EEEHR)
250000 . T . r : .
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\/|
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g 200000 | / /S E
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3-FEEE 1R 130 183 130 2L EH)

300000 . . . . . .
"hubble_graphy.txt" using 1:2  +
"m.txt" using 1:2

250000

(S/uny) sz %y

200000

150000

100000

50000

0 1000 2000 3000 4000 5000 6000 700 8000

0
“FLES Mpce)
N
G RT7BEESY - AXFIB H,/3Et=0 - 2" REESERBR WREEE)

— HAREEZEE - SIERERRMZESERNR(GEER)S

(— ) E4T% :  57.58 km /s
Mpc
(T) =B 3064 S
Mpc

km/s
Mpc

—_ERREARHAEEE BEFHEEFEREK REFZKRE 2RISR FEHFLE

—~
|

N
D
it

(S - BABES) : 31.69

(—) B4% : 1.69803852x10" FE(& 170 BF)
() B4 : 3.19116038x10" FE(X 319 BF)
(=) Hra(EELARERS) : 3.08552393x10" F (K7 309 BF)

HRIFHDPIEE ZW R H—IKK 2B (Globular Clusters) I ZIFI F # 47100~ 120 F -

15



P la BB 2R EREE
METEERNFEFREDELEERERT S - At LEVESTS - BE2RERE
BEHF/EELA—EZIEER -SSR - EmER - FHAUEZMNER KRR - 1§
BEE(RME%3 -Hubble Parameter) SR ERYR R - AE AR ERE - T AAEELE

IS EE W RIBI G EXRIELURMN FEFER -

- AmIEAEREEREEE  NEEEMNKGTERASEMENEZSRE SEME

RELMBHEER/) - (Sandage ctal., 2006 T H, (BB WS WA, HRAE

E<30,000km/sHEF2HKETE) - MHPIREARLEEHEERNERAR H,

B RILEUEBHTE - 1R1E Sandage et al., 2006 12B T RS 1SENEHRERFEN

km /
IREEEH, ~62.3£1.3 W; (BENFEHFE~157EF) - MBI

EﬁEHfﬁus§7SE%2%%WEEW%EW§§%ﬁ@W°
pC
CEARBMMLE  BASHAEEE EWIEN - BRARMELS - 6

ABRASEENEEANERR  ABERSERAREHRMCE - FUER LAY
HBERESL & ABME)  JeEE2PRRZE - BEUE(Selection effect)iE Al BH E
{m=Z=(Malmquist bias)MFERE=EKX - ERGEEHEZEEREEE  NEFE - - £EER
B (MEZER MR BAREMZERFT FHEMNERREHNE - FEMWK) - FEHO
AEEMNZEMARE - IMEERMIESREEEREMIENEE - B"R—EE"A - I5H%E
SERAREMERMNERS - BEEHABARNERMBMFEREE - HPIFRERIAYL
MEAREE BRZINKERLERE” - ME"BX - REZEARBRENS

fR= - #£2007F 28 fEEIMax Planck X X TP & T B ——HIRB SIS IR56 5
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IR ENIREE S\ REABENENIBAEERIER - A1998F

Lawrence Berkeley National Laboratory#JSupernova Cosmology Project}2d & Mount
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e | . OSSR | PR -
I B = %Ik
waggery | 1| HRE 58 5 R AL R IR CA TS s -
72l JE SRR e IR - 5P A SR - [ RRALIET R T
g || o - " - HIRALTF R -
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P la BB 2R EREE

?BU \l:l nlﬂ] .

REEMIFTHNER AASENER IEmER FHIRBRS o SEEIEE RSP (5
AR EZRBBZENRERE) - BRMATASREEE  ZEREKEPHNFEEEBY
AMBEREENYRRER ST AR EERHAEEE HABRENFEFRNS 170 EF-
BAmBASEEEAEERE KM UBHIER - RERREESNE L EREMIEREZ 1
THEA -

ARRIFFR DM 5EETE Linux Fedora Core5 2 E R %4 (Open System) MEF - W H 5%
EEARBEEEE (Freeware) 047 ~ HE - AMBUAZRELTURAZHEEE @ &

A2 HEEZEMER Windows 24t NRIGREL B - FEEREETBNEBYUERZIE -

ARFEPRFHESEZSER - RH T1EREE | (Cepheid variable) AR " B-J6E 1% 4

(Period-Luminosity Relation)5R1E N E ZHIE K Fi(Ngeow et al., 2006 NAERXEE2EE|

km/s
Mpc

H,~74 ) E—DHRE  RMERFERULEIFRERBRAEE G - WHERE
SR EMax Planck X XX FUPRAT STV BE IR aZL B3 2RI FRVAHRI BUE - BB ZERVH
TERERE - I—IATBHARXYERET - £HMER/ZRA - BRERER T - HERMNZIER
- SRl AR ERSENERLTLIGAEBERARN WHEFM T E AR E

g

=

CE-DRERLEFHEEL ABRRERE SAwFEER  FEHER &2

=
=)

al
anp

s BB aREE R -



Bl Ta B4B37 2RI RIS B3 31
- ek
Ia BEBH 20T
BNETSER
(—) 1B A ERUR

o la# RAR - R - BHWRIL
o Ib#: /QE—LU)E&HW? B RUAR
o IcB:8AF » B IRUTAR

(Z) 1. BERIELE
Hp b Ic BN ZERREBNE o2 L AEEERATN)  SERE
(White Dwarf) £ —{E 42 & £ Z 4t (Closed Binary) i - ZIRFE(Accrete) £ 2
(Companion Star)}) & - MIRBZEMNEE AR " # 2 MR J (Chandrasekar Limit - 1.44
BREGEE B EBETEE) IERESELBNE RARFRARENEER

EER - AAEERNEHESRZTZEEE

Companion star IR
White dwarf

Accretion disk

[

— - #1#(RedShift) :

HERFEHEWR - EREREFI EEBERM - FIFH IR RZ 25208 4R A1

KRERZSINWELEZFBLE - ZRIRELNERITHABNIESR -
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P la BB 2R EREE

A RBRIRIRAIRE - 4, Atk AR AR R

NARIE " HE R IERVER DEIRUFE L (relativistic Doppler shift)

1=4 1+V;/C @
“\N1-V./c

c IR -V L B3R E (radial velocity)

BOKA@ - FTUEE

7 - 1+V;/C_l ©
1-V./c

FUCERBAER MO UEE Z BN - EEMZES - HOTEH YV HAR/) -

= ~ BEREF(scale factor) Mg {HZ 8l(Hubble Parameter)

The scale factor, parameter of Friedmann-Lemaitre-Robertson-Walker model, 1s a function of time
which represents the relative expansion of the universe. It relates physical coordinates (also called
proper coordinates) to comoving coordinates.

L = Aa(t)

where L is the physical distance A is the distance in comoving units, and a(/) is the scale factor.

The scale factor could, in principle, have units of length or be dimensionless. Most commonly in
modern usage, 1t 1S chosen to be dimensionless, with the current value equal to one: a(6) = 1, where ¢
1s counted from the birth of the universe and 4 1s the present age of the universe: 13.7+/-0.2 Gyr.

20



P la BB 2R EREE

The evolution of the scale factor 1s a dynamical question, determined by the equations of general
relativity, which are presented in the case of a locally 1sotropic, locally homogeneous universe by the
Friedmann equations.

The Hubble parameter is defined:

0!
a(t)

where the dot represents a time derivative.

The discovery of the linear relationship between recessional velocity and distance yields a
straightforward mathematical expression for Hubble's Law as follows:

V=HoD

where v 1s the recessional velocity, typically expressed in km/s. /b 1s Hubble's constant and
corresponds to the value of A (often termed the Hubble parameter which is a value that is time
dependent) in the Friedmann equations taken at the time of observation denoted by the subscript 0.
This value 1s the same throughout the universe for a given conformal time. 2 1s the proper distance
from the galaxy to the observer, measured in megaparsecs (Mpc), in the 3-space defined by given
conformal time. (Recession velocity 1s just v = dD/df). As the formula implies, 1n very distant objects,
v can be larger than ¢. This 1s not a violation of special relativity, because the rules of special relativity
only apply precisely within a small region: a special-relativistic description of two widely-separated
galaxies would 1n general be incorrect. (Thus special relativity strictly says, not that no speed can be
faster than light, but that nothing can move past another object at a speed faster than light).

Strictly speaking, neither v nor D in the formula are directly observable, because
they are properties now of a galaxy, whereas our observations refer to the galaxy
in the past, at the time that the light we currently see left it. For relatively nearby
galaxies (redshift z much less than unity), v and D will not have changed much,
and v can be estimated using the formula v = zc where c¢ is the speed of light.
This gives the empirical relation found by Hubble. For distant galaxies, v (or D)
cannot be calculated from z without specifying a detailed model for how H
changes with time. The redshift is not even directly related to the recession
velocity at the time the light set out, but it does have a simple interpretation: (1+z)
is the factor by which the universe has expanded while the photon was travelling
towards the observer.
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#include <stdio.h>

#include <stdlib.h>

#include <math.h>

#define M -19.6

int main(int argc, char *argv[])

//distance modulus

{
FILE *ftr;
ftr=fopen("b_band.txt","r");

double a,b,d;
double m;

while (fscanf(ftr,"%lf",&m)>0)

{
a=m-M+5.0;
b=a/5.0;
d=pow(10.0,b)/1000000.0;//M-pc
printf("%16.10f\n".d);

return 0;

(D)~ AIBEKEREIVCHAES

#include <math.h>
#include<stdlib.h>
#include<stdio.h>
#define ¢ 299792458.0 //v of ¢

int main(int argc, char *argv[])

{
FILE *ftr;
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ftr=fopen("z.txt","r");
float z; //caculate from z"2=[1+(v/c)]/[I-(v/c)]

while (fscanf{(ftr,"%f",&z)>0)

{
double a=pow((z+1),2);
double b=(a-1)/(a+1);
printf("%f\n",b*c/1000);/m/s to km/s
}
return 0;

(=)~ BFEREHREIRRIV(C AES

#include <stdio.h>
#include <stdlib.h>
#include <math.h>

int main(int argc, char *argv[])

FILE *ftr;

FILE *ftrl;

ftr=fopen("mpc.txt","r");
ftr1=fopen("v.txt","r");

float d[1000],v[1000];/distance=x velocity=y
int data;//number of datas

int 1=0;

int j=0;

while(fscanf{(ftr,"%f",&d[i])>0)
{
fscanf(ftrl,"%f",&v[1]);
i++;

3

for(j=0;j<i;j++)
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printf("%f %f\n",d[j],v[j]);

(M) ~ 3K best fitting line ZI(C B=

#include <stdio.h>
#include <stdlib.h>
#include <math.h>

int main(int argc, char *argv[])

FILE *ftr;

FILE *ftrl;

ftr=fopen("mpc.txt","r");
ftr1=fopen("v.txt","r");

double s=0,sx=0,sy=0,sxx=0,sxy=0;

double d[1000],v[1000];/distance=x velocity=y
double delta,a,b1,b2,bavg;

int data;/number of data

int 1=0;

int j=0;

while(fscanf(ftr,"%lf",&d[i])>0)

{
fscanf(ftrl,"%lIf",&v[i]);
1++;

b

for(j=0;j<i;j++)

{
sx+=d[j];
sy+=v[jl;
sxx+=pow(d[j],2);
sxy+=d[j]*v[jl;

}
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delta=1*sxx-pow(sx,2);

bl=sy/sx;

b2=sxy/sxx;

float y;

float x=8000.0;

bavg=(b1+b2)/2;

double btry=(i*sxy-sx*sy)/delta;

y=x*bavg;

printf("0 0\n8000 %f\n",y);//varies by Mpc. (hand-adjust for graphing)
printf("%f",bavg);

return O;

@) - HERK(ESE)

set terminal postscript enhanced solid Helvetica' 12
set output "hubble_graphy.eps"

plot "hubble_graphy.txt" using 1:2

set output "hubble_graphy.eps"

replot "m.txt" using 1:2 with line

(7N) ~ ZE5#230(Shell Script)

#!/usr/bin/bash
gcc distance_new.c -lm -o distance_new
Jdistance_new>mpc.txt

gccv.e-lm-ov
JV>VLEKt

gcc list.c -Im -0 list
Jlist>hubble graphy.txt

gcc line_new.c -Im -o line_new
Jline_new>m.txt

gnuplot plot.cl
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