
� �� �
� ��� � ���
	���
���� � ������
���� � �������! #" �$�% &�(')'+*, -." /0�1�
2 3�4�5 67398;:=<>8@?A< B CED B 8;:=D FHG06JI GLKMG.DON
2 P Q B R 8�:�< D>8�KE8TSUN 6JV05UFW3�?YX�I
2 Z ?[5UF@C\6WC]GL: I 5�8$6�X�?[5^I 5^:T3_6`G^abP Q B 3+5^I 5^V05^?dc8T3�X;?[5
2 e�B KE8$6f3 ag?[GLI 3�4�5 V@8$673gh
2 i 4�5 :�5�j FTGk6JI G.Dl?m8�V;4HN
2 P 4�8�K�KM5^:=D;5n6 3+G 3�4�5HG>?oN
2 Q i 4�5HG�?pNJqsr X^Ct:n3+5T616u50:�FH5 8;:=< 8�K�Kk3�4@8T3



� �
v 5^:�5^?m8;K�Rw5^Kx8n3yC{zkC|3}N 3�4�5 3�4�5HG>?oN G^aL3�4�5 6JV�8�FH5~c3yC�I 5 I 5�3�?�CEF�H�+� � � �T��� �n� ��� � ��� � � ���@�l��� �7���}���J���

� �W��� � � ���#�f��� � ����+  ¡ � � ¢ £ �n�n¤�� ¢ £ �¦¥W§�¨ � �T©��=ª� ���}� 3�4�5 «¬F�8�KM5 a}8�F�3+G>? ­o­p­ ® ­¯® ­s°¬?�C]5U<LI 8�:�:± � ²´³!µ ¶ F^X;?ozO8n3�X�?[5 FHGL:$67398;:T3 ·¹¸º8n3nq=6JV;4�5^?dcCEF�8;K�G>? 4HN�V05^?Y»0GLK¼CEF D;5HG�I 5�3�?�C]5T6
½ ¶� �T��W�l¾ � ¢ ±� � � ¿^ÀÁ Â Ã

R 8=<´CÄ8T3yC]G�: <;GLI C�:@8T3+5U< Å :0C{z=5^?)6u5 ·
Æ � �Ç Ã È � ���}� É � �_Ê �
Q 8n3g3+50? <;GLI C�:@8T3+5U< Å :0C{z=5^?)6u5 ·
Æ � ² È � ���#� É � � ÊËÇ Ì



Í »$6Î50?oz�8�»;KM5 V�8�?m8�I 5�3+5^?)6
Ï Ð�Ñ;Ñ�ÒMÓ ÔÖÕ × ¨$¥7Ø9Ù;¨TØ Ô Ú � Û� ÜW�

Ý Ó$ÞTÓ0ÒMÓ^ß ÙTØy§ × ¨ à@Ù ß Ù�á Ó Ø Ó^ß â � � ã� Ü Û�Û� ÜW� � � Û� �Û� �
j C|3�4 äfå æ ç ��è�émèYêëê
��ì}í � Ú î ï ­
ð À î �ï`ñ � ÒM×lÞ Ù Ò òóÐTô � � õ × Ø9Ù Ò Ù Ñ ¥ ×LÒ�Ð Ø Ó òóÐnô
Í V05^?m8T3yC]GL:�8�K�KöNJq î ï � � ����÷��%ø �pù � ��úûbü � úÄý

þ



ÿ



�



S
�

outh

12434 galaxies

North

11263 galaxies

c� z (1000 km/s)

RA

Dec

10

2
�

0

3
�

0

4
�

0

5
�

0

6
�

0 -45o

-42o

-39o

2
�

1 h

2
�

2 h

2
�

3 h

 0 h

 1 h  2 h
 3 h

 4 h

10

2
�

0

3
�

0

4
�

0

5
�

0

6
�

0-12o -6o -3o

10 h

11 h

12 h13 h

14 h

15 h



i 4�5 FHG06JI GLKMG.D CEF�8�K%FTG�:U67398�:n3
� C�:$6f3+5�C�:
	¼6 ��50K\< 5
�lX�8T3yC]GL:$6

� �T� � ¶� � �T� � � �¦� �n� � ¿^À
� �T�
½ ¶� �T��W� ¾ � ¢ ±� � � � � ¿OÀÁ Â Ã

� ��� � � Â ��� � È Ã è���� � Ã ¢ � Á Ü ¿OÀ Â ���
� 8=FOX�X�I 5^:�5^?AD�N � �k���´�> #
��W� �k�&���+�! ^�&�#"
� �T� � Ý §ÄÙ%$l� Ã ³ Æ ³ Æ ³ Æ � � �'& �T�
Æ � � Ã È � ���}� � � ���ë÷��)(+* ü � � �où ý Ú � �
� C�:$6f3+5�C�: 6�8�j 3�40C\6 8U6 8 j 8~N G^a 8Hz�G¯CE< C�:=D 8;:euX;:$67398;»�KM5�h Å :0C{z=5^?)6u5�­ B XT3 X;:$67398;»�KM5 C{3 Ct:�c<;5H5U< j 8$6-, « G 4�5 j C|3�4=<L? 5�j C|3 8�:�< F�8�K�KM5$<C|3_6 C�:T3�? Gl<LX�F�3yC]G�: 40C\6 eu»0CED�Dk5T6f3 »�K�X�:�<;5^?phy­.



Q G>?[5 G�»U6u50?pzO8;»�KM5T6 8�:�< I G�? 5 V�X
/0/OKM5T6Z ?[5n6u5^:T3 5^:�5^?AD�N <k50:U6WC|3}N G^a 3�4�5 Å :^CMz�5^?)6u5
1 ÷ · 2}i G�398�K Ã ÷ 3+G¯<�8yN436572 Á Ú ��Öì � �)8 Ü ¿^À Â 3
1 9 · a ?m8=FW3yC]G�: C�: 3�4�5 a G�?&I G^a »�8�?oNJG�:$6
1 :<; · ® K�K;3�4�5 ? 50I 80C�:0C�:�D V@8@? 3 G^a Ã ÷ ­p­o­p­X�:n3yC�K¬?[5$FT5^:T3�KöN
1 * · PwGk6�I GLK\G�D CEF�8�K%FTG�:U67398�:n3 FTG�:T3�? Ct»;XT3yC]G�:B XT3 �ó?)673 3�4�5 1 :<;
2 e9RwG�398T3yC]G�: F^X;?oz�5T67h G^a D>8�KE8TSkC]5T6
2 � C�?�CÄ8;Kuz�50KMGlF�C|3yC]5T6sj C|3�40C�: FOK�X$673+5^?)6 G^a�D�8�KE8nSTcC]5T6

PwG�:=FOK�X$6WC]GL: · =?> 3+G =?=A@ G^a 3�4�5 5^:�5^?ADON<L? CMz0C�:=D 3�4�5 Å :^C{z=5^?)6u5 C\6 :�G�:�c�»�8�?oNJG�:^CEF�­ 2CBL8n3!c5n673 �(DlX�?[5 =ED
@ 3 F



G �
�

V�?[G�»@8�»�KM5 � KM50I 50:n398@?pN Z¦8@? 3yCxFOKM5 Z 4HN$6WCEFn6 F�8�:�c< CE<>8T3+5n6 ·H 5^XT3�?�C�:�G q 8TSkCEGL:�qLDL? 8Hz0C{3yC�:�G 8�:=< a ?�C]50:�<06Hq ­p­o­p­°¬?[G�I 3�4�5 V0G C�:T3 G^a z0CE5�j G^a D>8�KE8TSUN a G�?&I 8�c3yC]G�:>q�3&j G »@? G%8=< V0Gk616WC�»0C�KÄC{3yC]5n6
2 PwG�K\< I Q · J¹5�8HzHN 8�:�< :�G�:�c�?[5^KE8T3yC{zkC\673yCEF8T3 ¶�²LK N�?�­ Rw5n6JX;Kö3 C�: <;GUj :Jc9X�V 6 FH5^:�8�?�C]GM�67398�?)6 a�G>?YI �ó?)6f3 8�:�< FHGLI 5 3+G�D;5�3�4�5^?`3+Ga�G>?YI D�8;KE8TSkCE5n6
2 J¹G�3 I Q · B�CxDl4T3 8�:=< ?[5^KE8T3yC{z0C 6f3yCxF;­ 3+G�V�c<;GUj : 6 FT50:@8@? CEGN� I 5$D>8 D�8U6 FOKMG�X=<^6 j C|3�467398�?)6 :�X�F^KM5�8T3yC�:=D C�: 3�4�5 C�:T3+5^?�C]G�?Ëq KE8T3+5^?FOK X;I V^C�:=D Ct:n3+G 6�8�I K KM5^? D�8�KE8�F�3yCEF X;:0C|3_6U­

i 4�5 6WC�I X�KE8T3yC]GL:$6 4@8Hz�5 3+G »^5 z�50?�CO��5U< 8�D�8^Ct:U6733�4�5 P�Ct:�< GOa <´C 6f3�?�C�»�XT3yC]GL: G^a D�8;Kx8nS;C]5n6 C�:n3+GI 8$6+6 z�8�K�X�5n6 3�4@8T3 I 8yN ?[5n6JX�K 3 Q �SR � ­?T



PwGk6JI CEF Q CEFO?[GUj 8Tz=5 B 8=F4PTDl?[G�X;:=< R 8�< CÄ8T3yC]G�:
� z�50:n3_6 C�: 3�4�5 40C\673+G>?oN G^a 3�4�5 Å :^C{z=5^?)6u5
2 r X�8�?UP�6 8�:=< DLKMG�X;:$6 a�G>?YI 4@8=<L? G�:$6 � æ¶�²A�WV 6u5UF
2 H X�F^KM5HG�:$6 agX$6Î5 C�:T3+G KÄCEDL4T3 :�X�F^KM5@C

X ® :n3yCöcfF�8n398�KöNT3yCxF V;4�G�3+G�:$6 Y 9 Ü YEZ æ ¶$²
� �~�
X � æ ¶$²�² 6u5$F;­[�s3�4�5 e9° C�?)673 3�4�?[5H5 I C�:�cXT3+5n67h

2 Z ?[G�3+G�:$6 8;:=< 5^KM5$FW3�?[G�:U6 FTG�I »0C�:�5 3+G a�G>?YI:�5^XT3�? 8�K
JóN�<l?[G.Dk50: � æ ¶�² � � 6Î5$F � ¶�² K N�?�­
2 Z 4�G�3+G�:U6 »05UD C�: a ?[5H5 673�?[5�8�I C�:=D Ct: :�50X�c3�?m8;K I 8n3g3+50?

� 673yC�I 8T3+5U< 3+5^I V050? 8T3�X�? 5 GOa 3�40C\6 Z Kx8;:=F4P=CÄ8�:6JV05UFW3�?YX�I j 8U6 \
> 3+G ]^> _ ­ Í »U6u50?pz=5U< :�GUj3+G »05 �W`ba _ ­ c



P Q B R q »�8�?oNJG�: :;X�I »05^?¦8;:=< D�8�KE8nS$N a G�?&I 8�c3yC]G�:
Z ?�C�I G�?A<´CÄ8�K 8�»;X�:�<�8�:�FH5n6 · J`5%5dJ æ a^e »~NI 8$6+6f�¦8;K�K�GO3�4�50? :�X=FOKM5�Chg ¶$²
� Ç ­
i 4�5 GOz=5^?pj 4�50K�I C�:=D 8�I G�X�:n3 G^a V;4�G�3+G�:$6 <kG:�G�3 8�K�KMGUj a G�?YI 8T3yC]GL: G^a 4�5=8TzkC]5^? :;X=FOKM5�C ­
B¹G>?Y:�5 G�XT3 »yN <´Ct? 5$FW3 G�»U6u5^?ozO8n3yC]G�:$6H­ i 4�5 ?[5~c�LX^C�?[5$< Y 9 Ü YiZ æ ¶$² � �~� 3�4�5^: 398;K KÄC]5n6 5�S^8�F�3�KöNj C|3�4 3�4�5 a}8�F�3 3�4@8T3 j kEl e G^a`3�4�5 I 8n3g3+50?`C\6:�GL:Jc�K�X;I C�:�GLX$6U­

m



Í ?�CED C�: G^a D�8;Kx8nS;C]5n6 ·e�B¹5�a�G>?[5 3�4�50? 5 j 8$6 8;:HNT3�40C�:=D 3�4�50? 5 j 8$6 :�GO3�4JcC�:=D�q�6uG j 4�50? 5 < CE< 5Jz�5^?oNH3�4^C�:=D FTG�I 5 ag? G�I nTh­p­o­ , �po � �J���! }- -.�
q a 5Jz�5^?oNH3�4^C�:=D j 8$6 4�G�I G.Dk50:�5UGLX$6 4�G$j <´CE<3�4�5 D>8�KE8TSkC]5T6 a�G>?YI nv 8;KE8TSkCE5n6 6u5H50I 3+G 4@8Hz�5 r R ÜsR FHGL:$67398;:T3G�: 8�K�K KE8@?ADk5 6 F�8;KM5T6U­ i 4�5 6Î5U5U< V05^?p3�X;?Y»�8�c3yC]G�:U6 I X$6f3 »^5 FHGL:$6WC\673+5^:T3 j C|3�4 3�4@8T3T­ i 40C\6?[5t�LX^Ct? 5T6 u Ã Ü Ã æ ¶$² �WV ­«sC�:=FT5 P Q B G�?�CED´Ct:@8T3+5n6 ag?[GLI 3�4�5 3yC�I 5 3�4�5T6u5V05^?p3�X�?&»�8T3yC]GL:$6 4@8Hz�5 5�SkC 6f3+5$<�q`C|3 6J4�GLX�K\< 8;K{6ÎGF�8@?Y?pN 3�4�5 6�8�I 5 5�SU3+5^:T3 G^a 8�:^C 6ÎGO3�?[GLV~Nn­i 4�5T6Î5 4�8Tz=5 :�GUj »05H50: 8=FHF^X;?m8T3+5^KöN I 5�8$6JX;?[5$<(­® :�DLX;Kx8�? 6�V05$FW3�?YX;I G^a 8�:^C 6ÎGO3�?[GLV~N D C{z�5T6 <;5~c3980C�KM5U< C�:Ha G�?YI 8T3yC]GL: ?[5UD�8�?A< C�:�D :�8n3�X�?[5 G^aóI 8T3!c3+5^? FTG�:n3+50:n3T­PwG�:=FOK�X$6WC]GL: · PwG�K\< I 8�?UP Q 8T3g3+5^? :�G I G>?[53�4�8;: vw>A@ ­

J¹GO3 I 8�?UP Q 8T3g3+5^? :�GO3 V050?&I C|3g3+5U< ­Ì x



y � � �Sz
� {

Å :;?[5=8U6uG�:@8�»;K N C\6uG�3�?[G�V^CxF 8�:�< 4�G�I G.Dk50:�5UGLX$6Å :^CMz�5^?)6u5�­
J¹G>?�C|/TG�: Z ?[G�»;KM50I
° KE8n3�:�5n6+6 Z ? G�»�KM5^I
� S.V0G�:�50:n3yCÄ8�K 5�S>V@8�:$6~CEGL: G^a 3�4�5 6 F�8;KM5 aY8=Fyc3+G>? GLX=Dl4T3 3+G 5�S.V�KE80C�: V05^?oa 5$FW3 4�G�I G.Dk50:�5�C|3}NG^z�5^? 8 67398=D;D;5^?�C�:=D ¶�² �~} 4�G�? C�/nG�: z�G�K�X;I 5n6U­
Z¦8�?p3yCEF^KM5 Z 4TN�6WCEFJ6 5�S.V�KE8�:@8T3yC]G�: ·
« V0GL:T398�:�5UGLX$6 «LN.I I 5�3�?oN B ? 5=8iP=C�:=D(­ i 4�5�LX@8�:n3�X�I DL?[GLX�:=<^67398T3+5 C\6 KÄC�P�5 3�4�8T3 G^a 8 a�5^?dc?[GLI 8�DL:�5�3T­ q 3 C 6 3�4�5 V�?[5�a�5^?Y?[5U< 67398n3+5 »;XT3F�8@?Y? CE5n6 6JV^5$F�CÄ8�K�G�?A<k50? Ct:�D C�:Ha�G>?YI 8T3yC]G�:�­ q a(3�4�56_N$673+5^I »05UD C�:$6 8yj 8~N ag?[GLI 3�40C\6 C�: 8 F^4@8�GO3yCEF67398n3+5�qsC|3 F�8�?Y?�C]5T6 5�S�FT5T6+6 5^:�5^?ADONn­ ÌËÌ



v ? 8�:=< Å :0CO�(F�8T3yC]G�: 6uF�8;K\5 50:�50?AD�N <;5^:$6~C{3yC]5n6� ¶�² � K Â (�� ��� j CtK�KW8=<k5
�lX�8T3+5^KöN 5�S.V�KE80C�: 3�4�5 3�?[5^I 50:�c<;GLX$6 5�S.V�8�:U6WC]G�: a}8�F�3+G>?�­
q 3 8�K|6uG 5�S>V;KE80C�:$6 6 F�8�KM5 C�:Hz�8�?�CÄ8�:T3 ?[5^I :@8�:n3V05^?p3�X�?&»�8T3yC]GL:$6 ag?[GLI �  @�0�´ � ^" �^ 0�= � ��. #
 -.���
� ��� 
M�����x <�Ë-@�'�w�T�����x ��  #�;� � �$
��;/ �$���A�U�b�L�¼�^"���0�- ? 0" �U�;�U�p��� �n�i H��
��%� �^� �+�0�(-��;�U�;�� #
Ä����+�0�>�0����
�-����
i 4^C\6 C\6 3�4�5 J CEDL4 � :�5^?AD�N V@?[GL»�KM5^I G^a P G06gcI G�KMG.D´CxF�8�K�P GL:$67398;:T3T­

Ì þ



� G � �
� G z

G � G �

� ÿ



� � �����i�L %¡!� ¢L£ ¤�¥A¦§� P �L ¨�L�p�4©!ª � ¦?  ¦%¡f¡f�L«¬���®­¦!¯�°± ¨� ²  L°O³%�L�µ´C�

Calan/Tololo

¶
(Hamuy 
·

et al, 

A.J. 1996)
¸

Supernova

Cosmology

¹
Project
º

ef
fe

ct
iv

e 
 m

B

(0.5,0.5)
»     (0, 0)
( 1,    0 )
»

    (1, 0)
(1.5,–0.5)
»

  (2, 0)

(Ω
¼

Μ,ΩΛ) = 

( 0,   1 )
»

F
la

t

Λ
 =

 0

redshift  z

14

16

18

20

22
½24

26
½

0.02   0.05    0.1 0.2   0.5     1.00.02   0.05    0.1 0.2   0.5     1.0

 
 

Perlmutter, 
¾

et al. (1998)

F
A

IN
T

E
R



(F

ar
th

er
)


(F
u

rt
h

er
 b

ac
k 

in
 t

im
e)

MORE REDSHIFT

¿
(More total expansion of universe 

since the supernova explosion)À

In flat universe:   ΩM = 0.28 [± 0.085 statistical] [± 0.05 systematic]


Prob. of fit to Λ = 0 universe:  1%
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Redshift sky survey of
          20,000 galaxies

Isotropy of the CMBR 
       to 1 in a million

Possible contents :
Hubble expansion parameter
Deceleration parameter

H
q

Homogeneous and isotropic

Hot or cold darm matter
Cosmological constant

(Radiation), Baryons; Ω
Ω

ΩΛ

Galaxy formation
must have exactly
so much anisotropy;

also must have
  Dark Matter

                Universe

B

CDM

~ 3%

tallies with
He/H ratio

BΩ
Precision measurement of CMBR
confirms required anisotropy;

at l=200 etc.
to account for the peaks 

Primordial supernovae I suggest

accelerating Universe with 

Ω
Λ

= 0.7 and = 0.3   !!!Ω
CDM

requires only about 30% CDM

Quintessence ???

èêé



ë ì#¦ã¯ «í°ïîðì!¯ ñ¨òió ¯Íì-ôtõAö�÷ ´øì-ô
ùAú
ûCü ò×ý þ%ÿ±ó¨î ò�� � ��� ì¨ôfõ
ö�÷ �<õE´�� õ 	�

���

� ì-ô ���Íö��%ñ����?ö�ô õ����Íì-ô �Lô%òiþ�� � �¬õWñ-ò���ÿ õ ó ò?ó¨ùý ÿïù��Íì
ò ö�ô ñ!õ ó��~ÿïùiôLö�ôtù ò ñ!õ ó���ö � ò���ÿ õ ó õ�� ÿ±ó�!hò���ÿ õ ó#"
$ % ÿíò'&'�¬ô ( ÿ±ó�!hò��+õ ó�) �Éö�õ
� �*�ió%ù
ò+� ôLó���ò+���?ì!÷,�~ÿïñ-�ÿ.� ò×ý òLÿ/�+ô
ù0"
$ � �'�íÿ/���%ùEô õ�� !1�%ñ����#ò���ÿïõðó2� 3,46587 ó¨õ9� ô�:���'�ïòLÿ�ó-ô
ù ÿ±ó ; <
� "
� ý õ �Cô=�§ò§ö ò��+ô ÿ�ó�!hò���ÿ õðó#ò ö�÷ �iì2�Cô���>dõðó¨ô ý ÿ/�Íì? @ A 3,4B58C�D EGFIHKJ-LNM O 3,4=PRQ ôTS >ò?ó-õ9�Íì-ô�ö ò�� ? @ A 324 5U7RV D EUFWH�J�LNM O 324 58QRPôTS X

èZY



$�% òLÿ[�ïò+&'�¬ô �Íö�ÿïñLþ�� \
] ^ �'�Lô�ö_�)÷`� � ô��Íö�÷
] a :��Íö ò ù7ÿ�� ô�ó��~ÿ õ ó2�
] a :%õ9��ÿïñ � ò��*�+ôLöb� ôLó¨ôLöpî4÷

�<õ ó2�c�Íö ò�ÿ±ó��K� \
] d �¬õG&#ò'� ^ �'�Lô�ö_�)÷`� � ô��Íö�÷ e ����ò+&'�¬ô ���#ò%ñ!ôR���ÿ�� ô
] f ó�!hò���ÿ õðó#ò ö�÷ �iì#ò2�6ô ó¨õg� ��õh�i��ÿ[&+�¬ô ÿ±ó ^ �Íö�ÿ±ó%î� ì-ôtõAö�÷

j k ôLöUì#ò+�2� lm����� ò�� ý ô=�I�nX
] a :��Íö ò ù ÿ[� ôLó2�~ÿ õ ó�� ó¨õg� lo�2����ÿp�åôtù �Cõ �Uò§öTq�íÿ/�*���|ô ñ!õ ó��Íö�õ
�^õ % ôLö �Íì-ô=�

èZr



; ��ÿ±ó��+ô��i�6ô�ó¨ñfô
f ó ���Íö�ÿ±ó%î �iìf÷2�~ÿïñ�� �Íì-ô�ö ô ò ö�ô ùiôtîðö�ôfô�� õ9�s� ö�ôfôR�ùiõG� ý ì�ÿïñLì ÿ±ó t ù ÿ�� ôLó2�~ÿ õðó2� ý ÿ��I�u&Lô �Ùñ-ò'�ïò§öv�ý ì-õh�Cô ô�wG�+� ÿ�& ö�ÿ��'� % ò'�I�¨ô ñ-ò?ó &�ô x V A y "
$ �/�Cõ �Íì¨ô§ÿ±ö ù4÷?ó#ò'� ÿïñ�� � ò�÷ &�ô îiõ % ôLöUó-ô
ù &�÷ò öz��ÿp�Nñ§ÿíò+�W� ÷ �-� ò'�I�#ñfõG�'�'�íÿ±ó%î���> ö�ô����'�{��ÿ±ó%î ÿ±ó ò öb���ÿp�Nñ ÿ ò+�I� ÷ � ò öpîEô ��ÿ�� ô �Ùñ-ò'�¬ô���"
f � �Íì¨ôLö�ô ÿ.� ò �åô��|ù ý ÿ/�Íì ��õg�+ô�ó���ÿíò'�
ôLó¨ôLöpî4÷

| }~x9� A | V�� 5#���ò?ó¨ù ÿp���ÍìLÿ.� ÿ.� �-�¬õtý � ÷ ö õ
�I�íÿ�ó¨î �+õtý ò öpù=� ÿp�K� � ÿ±ó��ÿ�� �+� >Aý ô � ò�÷ ì§ò % ô �Íì�ÿ.� ö�ô��~ÿïùG�§ò'�g(�ñ!õh��� õ���¬õwî ÿ ñ-ò'� ñ!õ ó�����ò?ó��*)�> &'��� ý ì�ÿïñ4ì ý ÿ[�I� ô % ôLó������ò'�I� ÷ û�� 4+4 &6"b÷?ö�"±úg� ù ÿ.�×ò'�+��ô%ò ö�"
���B�p�����2�+��� ���u�U���6�=�I�h� ���`�u���I�B�g� � �i� ��� ���+��`�h� �+�������'�I�  ��I�I���`���~�`� �����B� � �i� ��� �h�2¡�� ��������¢�¤£

èN¥



¦ § ¨�©Kª�« ¬ ­ «® ¯±°�² ° ³ ´ ª�µ ª ³ ªi¶ ´® µi·
¦ ° ´ ª ³ ¦ °¸ ¹ ´ º »

¦ ¼ ½¼ ¾ °�¿ · ª ³ ¶ À ¬ Á ® ª�µ ª ³ Â Ã ÄÅ®0Æ °
Ã ° ª�ÇuÈ µ ° É*Ã °�Ê�Ã ª ³ Ë�³ Ì�Í Î

Ã °�Ì °T´® ¬ Ï ³ ¸*Ð Ñ Ò ¾ÔÓ0ª�µ ª ¯ ª�µ Ã Ã °
Ò ° ª Æ Õ ¬ Ò °TÆ ³ Ö µ ¬ »

Ò × Ã Ø °TÙ�Ú ¬ Ò Û Ü Ç9µ ÕÝ®0Ù�Ú ¯±³ µ ®0³ Ï Í
µ °�Ù�Ú ¯ « °TÙ�Ú ¯ Þ ¬ Î

ß�à




