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éÓôÒô�ïXù8ù8ñWú2øêè�ÿ Õ í2æ�éÓö
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∑
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∑
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t∈∆

T (t)! m(t)T (t) = m(s) T ! mT

çIé»ë¦÷òí\ïXì
ð�í\ß2ð éêô�èPß�íÑë�ñFë�éêí\ßXô
öÈí�ì8ñWì�é»ë¦÷Xù�è�ë¦éêð^í�ý;è ì¦ñFë¦é½í\ß2ô�í\ßpùÒïXø»ë¦é½û¼ôªè ë�ô*ÿ¡�2íÑì8ñ%ý;í\ø)�Lûnë�è*ì�ù
T
æ�ç�èPîXè'B2ß�è�ñÑð�û

ð�í�ì�î2éêß�þ\ø��
m(T ) = T ! mT æDôªí%ë�÷�ñFë

m(〈s〉T ) = m(s)m(T )
ÿ%Þ±ß Õ è*ð�ë¦é½í\ß�¢2æ3ç�è@ô�÷2ñÑøêø�þ\é)�\èPñ%ð�í\ù+ú�éêß2ñFë�í�ì�éÈñWø

éêß\ë�è ì�ýXì�è�ë�ñCë¦éêí\ß@í\öNë¦÷Xè*ôªè+ð�íZè'¦8ð éêè*ß�ë¦ô ÿ

|~} ó ó+ô)�2öwñbù0ð8þ�ñ�ú ��é)�\è*ßrñÑß=í�ì�îXéÓß2ñWì?�=øÈñWù�ú,î2ñFûcë�è ì¦ù
M

æ�ç�è%î�è'B2ßXèoñ/ô�ïXú2ôªè ë T (M)
í\ö

∆
çI÷XéÓð¦÷réêô�ë¦÷�è

ð�í\øÓø½è*ð�ë�éêí\ß%í\öDñÑøÓø'ô�éÓù
ý2øêè+ë�è ì¦ù�ô1÷2ñ'�XéêßXþ �8���4*'�
���4*$�(�7�w�Ã�;*
M

ÿ���÷2éêôVôªè�ëAéêôVî�è'B2ßXè*î[ñÑô1öÈí\øÓø½íCçIô*æ,ú �%éÓßXîXïXð�ë�éêí\ß
í\ß

M
ÿ

T (x) = {x}
T (λxM) = {λx t | t ∈ T (M)}
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∑∞
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∞∑
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〈 ∑
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∞∑
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〈 ∑
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í\ö3ñÑß@í�ì�î2éêß2ñWì?�PøÈñÑù+ú,î�ñCûnë�è*ì�ù ñWì�è+ð�í\÷�è ì�èCß�ë�çIé½ë¦÷@èFñWð�÷PíÑë¦÷�è ì1ñÑßXî@çIé»ë¦÷@ë�÷Xè*ù�ô�è*ø)�\è*ôA�_ç�è+ô�÷2ñÑøÓøNô�ñ'���ªïXßXéÓöÈí�ì�ù4�?,�æ
éêß=ñoô�è*ßXôªè^ç èPî�èEB2ß�èPú;è*øêíCç+ÿ���÷Xè*ß ç�è�ô�÷2ñÑøÓø ôªè è@ë�÷�ñFëÒë¦÷�è�ß�í�ì�ù8ñÑø öÈí�ì�ù�í�ý;è ì¦ñFë�í�ì�éêô6*P�_�+�'�%�¤�céêßòë¦÷�èPô�è*ßXô�è
í\ö3à ��è*ì zY� åtñÑßXî%à ��é½ì �°i å�,�çIé½ë�÷8ì�è*ô�ý;è*ð�ë#ë�íAë�÷2éêô#ð í\÷�è ì�è*ß2ð�è4ì�èCøÓñFë¦é½í\ßNÿj��÷XéÓô#éÓô�ñA¥'&w���7���Y�����GF
��ý2ì�í�ý;è ìªë��ÒçI÷Xí�ô�èIù8ñÑéÓß
ð�í\ßXô�èE@LïXè*ßXð�è4çIéÓøêø�ú;è1ñS�±ßXí\ßZû¼éÓß�ë�è ì�öÈè*ì�è*ßXð èP�4è ü,è*ð�ë0>�ë¦÷�èIô�ï�ýXý;í�ìªë¦ô#í�ö;ë¦÷�è1ß�í�ì�ù8ñÑø�öÈí�ì�ù�ô#í\ö�ë¹ç í�îXéêôªë¦éêßXð�ë#ë�è ì�ù�ô#í�ö
ë¦÷�è��3ñ'�Xø½í�ì1è�ó�ý�ñÑßXô�é½í\ß[ñFì�èÒîXéÓô��¹í\éÓß�ëCÿ���÷�è*ß�ç�èÒô�÷2ñÑøêø'ôªè è�ë¦÷2ñFëIë¦÷XèÒù�ï2ø»ë¦é½ý�øêéÓð é»ë��oð�íZè'¦8ð éêè*ß�ë¦ôIí\öDïXßXéÓöÈí�ì�ù ë�è ì¦ù�ô
è��\í\ø)�\è���è*ì?�Pô�éÓù
ý2ø��PîXï�ì�éÓß�þ�ú2éêþ8ôªë�è*ý�îXéêü;è ì�è*ß\ë¦éÓñÑøtì�è*î2ïXð�ë¦é½í\ß��)ñQ¥'&��
�D�����Y�����GF
��ýXì�í�ý;è ìªë��^�aÿ

��÷Xè*ôªè�ë¹ç�í8ù8ñÑéÓß@í�ú2ôªè*ì?�ÑñFë¦éêí\ßXô�çIéÓøêø�ø½èCñÑî@ë�í�í�ïXìCB2ß�ñWøI��÷Xè í�ì�è*ù Ò<� ÿ

³ ´ Û6Ú � Ý¦×bÚ�×'Ý7µ � �PØ'Ù£� � Ø�×3Ý � �$¶r× ��� Ü�Ù ��� Ø � ÖPÜ � Ø �B� ÚV×3Ý�Ù�Ö5Ù+Ö���ÝL�·� �L� × � Ø��·�
Ú+ÖPÚ¸�oÙ �PÙ ��× � Ø��·�

1õè�î�è'B�ß�è%ñoú2éÓß2ñWì?� "$�;����������"P�Pì�è*øÈñFë¦é½í\ß
_̂

í\ßmô�éêù�ý2ø½èPë�è ì�ù8ô8ñÑßXîmí\ß=ô�éÓù
ý2øêèPý;í\ø��Lûcë�è ì�ù8ô æ#çI÷XéÓð¦÷=éÓô�èCñÑô�éÓø)�
ôªè*è*ßoë�íPú;è8ô?��ù�ù�è�ë�ì�éêð��_ú�ïZë+ßXè*é»ë¦÷�è*ìAì�è'£Xè�óXé)�\èÏß�í�ì+ñÑß\ë¦é»ûnì�èE£Xè�ó�é��\è-,�ÿÃ1õè8ïXôªè
ë¦÷�è8ß�íÑë�ñFë¦é½í\ß

_
öÈí�ì�ë¦÷�è8øÈñFì�þ�è*ô±ë

ñÑß�ë¦é½ûnì�è'£Xè ó�é���è+ô�ï�ú�û¼ì�è*øÓñFë¦éêí\ß@í\ö
_̂

ÿ���÷�è+î�è'B�ßXé»ë¦éêí\ß�éêô�ú �Péêß2îXïXð�ë¦éêí\ßPí\ßPô�éÓù
ý�ø½èVë�è ì¦ù�ô ÿ
• x _̂ t′

éÓö
t′ = x

�

• λx s _̂ t′
éÓö
t′ = λx s′

çIé»ë¦÷
s _̂ s′

�

• 〈s〉T _̂ t′
éÓö
t′ = 〈s′〉T ′ çIé»ë¦÷

s _̂ s′
ñWß2î

T _̂ T ′
ÿ

• s1 . . . sn _̂ sn+1 . . . sm
éêö
si _̂ sj

öÈí�ìIñÑøêø
i, j

ÿ
��÷XéÓô^éêô^ßXíWë�ñ �Sý�ñWìªë¦éÈñÑø¶,
è0@LïXé���ñWøêè*ßXð è%ì�è*øÓñFë¦éêí�ßNæ�î2ï�è�ë�íõë¦÷�è%ý;íÑë�è*ß�ë¦éÈñÑø4ýXì�èCôªè*ßXð è�í\öVèCù
ý�ë��=ý;í\ø��Lûcë�è ì�ù8ô

1
ñÑô

ñWì�þ\ïXù�è*ß�ë¦ô ÿ����Zý�éêð*ñÑøÓø)�\æ 〈x〉 y _ 〈x〉 1 _ 〈x〉 z æ,ú2ï�ë1ç�è
÷2ñ'�\è
ß�íÑë 〈x〉 y _̂ 〈x〉 z éêö
y

ñÑßXî
z

ñWì�è�ë¹ç�í@îXéÓô±ë¦éÓßXð�ë
��ñWì�éÓñWú2øêè*ô*ÿ

1õè^ô¦ñ'�[ë¦÷2ñFëÒñ�ô�éÓù
ý2øêè �Sý;í\ø)�Lû?,në�è*ì�ù
σ

éêô�&(�w� ©'�
�P�véÓö
σ _̂ σ

ÿ	��÷2éêô�ð�í�ì�ì�èCôªý;í\ßXî2ô�ë�í�ë¦÷�è^ß�íÑë¦é½í\ßõí\ö�ç�è*øêø½û
öÈí�ì�ù�è*î8ë�è*ì�ù éÓßoà ��öÍí�ã�ãWåF�c÷�íCç è���è*ì*æ�éêß8ë¦÷�ñCë ý�ñWý;è ì*æLë¦÷�è1ì�è*øÈñFë¦é½í\ß^ð�í�ì�ì�è*ôªý;í\ßXî2éêßXþ+ë�í

_̂
éÓô ñAý;ñWìªë¦éÓñÑø�è0@LïXé���ñWøêè*ßXð è

ì�è*øÈñFë¦é½í\ß@ú;èCð*ñÑïXô�è�è*ù
ýXë��@ùÒïXø½ë�é½û¼ô�è�ë¦ô4ñWì�èAßXíWë1ñÑð*ð�è ý�ë�è*î�ñÑô4ñWì�þ\ïXù�è*ß�ë¦ôP,¦ÿ
= ð øêé´@LïXè%öÈí�ì�ë¦÷XéÓôÏð�í\÷�è ì�èCßXð�è�ì�è*øÈñCë¦éêí\ß éêô^ñ/ô�ïXú2ôªè ë

U
í\ö

∆(!) ô�ïXð�÷më�÷�ñFë
τ _̂ τ ′

çI÷�è*ßXè���è*ì
τ, τ ′ ∈ U

ÿ
Þ±ß/ý�ñWìªë¦éÓð ïXøÈñFìCæ�èCñÑð¦÷/è*øêè*ù
èCß�ë�í\ö ñPð øÓé%@Zï�è^ù�ï2ô±ë+ú;èÏï2ßXéêöÍí�ì�ùPÿ � ú2ôªè*ì?��è8ú+�oë¦÷�è�ç�ñE�oë�÷�ñFë�é»ë�ì�èCô�ïXø½ë¦ôAöÍì�í\ù ë¦÷Xè
î�è'B�ßXé½ë�éêí\ß@ë¦÷2ñFë4éÓö

σ _̂ σ′
öÈí�ì ë¹ç�íÏô�éêù�ý2øêèVë�è ì�ù�ô

σ
ñÑßXî

σ′
æ�ë¦÷�èCß�ñÑïZë�í\ù8ñFë¦éêðCñÑøêø��

σ
ñÑßXî

σ′
ñWì�èAï2ßXéêöÍí�ì�ùPÿ

�-Ò



M ó<÷�÷¤ö/¹¦� © M ��*A���%�
����
 �
!#�_���P�~[z�8����� T (M)
��*A���Å��v
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(∆, _̂)
U

��÷�è�ýXì�íZí\ö�éêôAôªë�ì¦ñÑé½þ\÷�ë¦öÍí�ìªç�ñWì�îtÿºHIíCç�è��\è ì*æ�ß�íÑë�ñÑøÓø�ù8ñFóXéêù8ñÑø�ð øÓé%@Zï�è*ôAí\ö
∆

ñWì�è�í\öDë¦÷�è8ô�÷2ñWý;è T (M)
öÍíÑì+ô�í�ù�è

øÓñÑù�ú,î2ñFûcë�è ì¦ù
M

ÿ��2íÑì�éÓßXô±ë�ñÑßXð è�æ2ñ�ùÏñFó�éÓù8ñÑø�è óLë�è*ßXô�é½í\ß@í�ötë¦÷Xè�ð øÓé%@Zï�è {〈x〉 1, 〈x〉 〈x〉 1, . . . } ð*ñÑßXß�íÑë ú;è�í\ötë¦÷2ñFë
ô�÷�ñWý;è�ÿ

» þ } ó ü ó<ñyx óÏöwñbò ò2ð2bzó ü ó<ñc�-ð8öd�-ð8þ�ñ�ú ��í\÷Xè ì�è*ßXð è�éÓô ßXíÑë ý2ì�è*ôªè*ì?��èCî@ú �^ý�ñWìªë¦éÓñÑøtîXéêü;è ì�è*ß\ë¦éÓñFë¦é½í\ßNÿ��Xí�ì�éÓßXôªë¦ñÑß2ð�è�æ
ë¦÷�è�ý;í\ø��Lûcë�è ì�ù

x2 éêôAï2ßXéêöÍí�ì�ù ñÑßXî
y

éÓô+ñ@ï2ßXéêöÍí�ì�ù ë�è ì�ùPæ�ú2ïZë ∂x2

∂x · y = 2xy
éêôAßXíWë�ïXßXéÓöÈí�ì�ù éÓö

x
ñÑßXî

y
ñWì�è

îXéÓô±ë¦éÓßXð�ëC��ñWì�éÈñFú�ø½è*ô*ÿ
HIíCç�è'��è ìCæ\ú�é½þ�ôªë�è ýÏîXéêü;è ì�è*ß\ë¦éÓñFë¦é½í\ßÏô�ñFë¦éÓô?BXèCô�ñS�±ô±ë�ñWú2éÓøêé½ë�� �4ý2ì�í�ý;è ìªë��ÒçIé½ë¦÷�ì�èCôªý;è*ð�ë�ë�íAë¦÷�èIð í�÷Xè ì�è*ß2ð�èIì�è*øÓñFë¦éêí�ß

ç�èÏ÷2ñ'�\èÏî�è'B2ßXè*î/í�ß �Sý;í\ø)�Zû#,¼ë�è ì�ù�ô æ'ô�éÓù�éÓøÓñWì�ë�íPë¦÷�èÏð¦÷2ñWì¦ñÑð�ë�è*ì�é��CñFë¦éêí\ß[í\ö#ë�÷Xè
ë�ì¦ñÑð�è�í\ö�ô±ë�ñWú2øêèÏøêéÓß�èCñWì+ö_ïXßXð�ë�éêí\ßXô
ú;è�ë¹ç�è*è*ß�ð�í\÷�è ì�èCßXð�èAô�ý�ñÑð�è*ô4éÓß/à
�Véêì ��z æc�� (� � �Cå¼ÿ
|~} ó<þ ü ó<÷�Nd¼ 6b�'� x ���6�0F;�
�P�R�+�'�%��U½6b�'�

σ, σ′ ∈ ∆(!) �
�9

S, S′ ∈ ∆! U06b�'� ϕ ∈ supp(∂x(σ, S))

�
��

ϕ′ ∈

supp(∂x(σ′, S′))
U � © σ _̂ σ′

�
��

S _̂ S′

[z�8�����
ϕ _̂ ϕ′

�
��
�� ©����
�����YF
���
ϕ = ϕ′

[z�8�����
σ = σ′

�
��

S = S′

U
:y���0�?©VU 1õèAñÑô�ô�ïXù
è1ë¦÷2ñFë

σ _̂ σ′
ñWß2î

S _̂ S′
ÿj1õèVýXì�íZð�è*è*î^ú+�^éÓßXîXïXð�ë¦é½í\ß@í\ßÏë¦÷�è�ô�ï2ù í�öNë¦÷�è�ô�é%� è*ô í\ö

σ
ñÑßXî

σ′
æ2öÍí�ì

σ
ñÑß2î

σ′
éêß

∆(!) ÿ= ô�ô�ïXù�èPë¦÷�ñCë
σ

éÓô^ñ ��ñWì�éÓñWú�ø½è
y
ÿ ��÷�èCß

σ′ = y
ÿ�Þ±ö

y 6= x
æ�ç�èoù�ï2ô±ë@÷2ñ'�\è

S = S′ = 1
ô�éÓßXð�è

ϕ ∈
supp(∂x(σ, S))

ñÑßXî
ϕ′ ∈ supp(∂x(σ′, S′))

�SíÑë¦÷�è ìªçIéÓôªè[ñCëPø½èFñWôªë^í\ßXè%í�ö1ë¦÷�èCôªèoôªè ë�ô8ç�í\ïXøÓî ú;è%èCù
ý�ë��D,¦ÿ Õ í
ϕ = ϕ′ = y

ñWß2î�ç è
ð�í\ß2ð øêï2î�èÒë�ì�é)�XéÓñÑøÓø)�\ÿ+Þ±ö
y = x

ë¦÷�èCß
S

ñWß2î
S′

ù�ï2ô±ë�ú;è�ô�éÓß�þ\ø½è ë�í\ß[ù�ï2ø»ë¦é½û¼ôªè�ë¦ôÅ�SíWë¦÷Xè ìªçIéêô�è
ñWþLñÑéêßoñFë�øêèCñÑô±ëVí\ß�è�í\ö3ë¦÷�è+ë¹ç�í@ô�è�ë¦ô

supp(∂x(σ′, S′))
ñÑßXî

supp(∂x(σ, S))
ç�í\ïXøÓî�ú;èÒè*ù�ý�ë��w,�ÿ Õ ñ'�

S = t
ñÑßXî

S′ = t′
�_çIé»ë¦÷

t, t′ ∈ ∆
æ
t _̂ t′

,�ÿ���÷�è*ß@ç�è+÷2ñ'��è
ϕ = t

ñÑßXî
ϕ′ = t′

ñÑßXî@ç�èAð í�ß2ð øêï2î�è+ô±ë�ì¦ñÑéêþ\÷�ë¦öÈí�ìªç�ñWì�î2ø)�\ÿ
��÷XèAð*ñÑô�èVçI÷�è ì�è

σ
éêôIñÑß�ñWú2ôªë�ì�ñWð�ë¦é½í\ßPéÓô�ë�ì�é���éÈñWøcÿ

= ô�ô�ïXù�è�ë¦÷�ñCë
σ = 〈t〉T �_çIé»ë¦÷

t ∈ ∆
ñÑßXî

T ∈ ∆! ,¦ÿ���÷�è*ßõú+� î�è'B�ßXé»ë¦éêí\ßõí\ö�ð�í\÷�è ì�è*ß2ð�è8ç�è@ù�ï2ô±ëÒ÷�ñ'��è
σ′ = 〈t′〉T ′ çIé½ë¦÷

t _̂ t′
ñÑßXî

T _̂ T ′
ÿ Õ éêß2ð�è

ϕ ∈ supp(∂x(σ, S))
æXç�è+ùÒïXô±ëI÷�ñ'��è

ϕ = 〈u〉U ñWß2î@ë¦÷�è ì�è+ùÒïXô±ë
è�óXéêôªë

S1, S2 ∈ ∆! ô�ï2ð¦÷�ë¦÷2ñFë
S = S1S2

æ
u ∈ supp(∂x(t, S1))

æ
U ∈ supp(∂x(T, S2))

ÿ Õ éêù8éêøÈñWì�ø)�Læ
ϕ′ = 〈u′〉U ′ñÑßXîoë¦÷�è ì�è�è�ó�éÓô±ë

S′1, S
′
2 ∈ ∆! ô�ïXð¦÷oë¦÷2ñFë

S′ = S′1S
′
2

æ
u′ ∈ supp(∂x(t′, S′1))

æ
U ′ ∈ supp(∂x(T ′, S′2))

ÿ�� ïZëAú+�
î�è'B�ßXé½ë�éêí\ßoí\ö�ð�í\÷�è ì�è*ß2ð�èÒç�è�÷�ñ'��è

S1 _̂ S′1
ñÑß2î

S2 _̂ S′2
ñÑßXî[÷�è*ß2ð�è
ú+�oéÓßXîXï2ð�ë¦é)�\è�÷ �Zý;íÑë¦÷�èCô�éÓô

u _̂ u′
ñÑßXî

U _̂ U ′
æXôªí

ϕ _̂ ϕ′
ÿ�Þ±ö�öÍïXìªë¦÷�è ì�ù�í�ì�è

ϕ = ϕ′
æZë�÷Xè*ß

u = u′
ñÑß2î

U = U ′
ñÑßXîÏë¦÷�èAéêß2îXïXð�ë¦é���èA÷ �Zý;íÑë¦÷�èCô�éêôy��éêè*øÓîXô

t = t′
æ
S1 = S′1

ñÑßXî
S2 = S′2

ñÑß2î^ç�è+ð�í\ßXð øÓïXîXè�ÿ
= ô�ô�ïXù�èIøÈñWôªë#ë¦÷2ñFë

σ
ñWß2î

σ′
ñWì�è4ý,í�ø��Lûnë�è*ì�ù�ô ÿ3Þ±ö

σ = 1
æ\ç�è1ù�ï2ô±ë�÷2ñ'�\è

S = 1
�nñÑô#íWë¦÷Xè ìªçIéêô�è

supp(∂x(σ, S))ç�í\ïXøÓîoú;è�è*ù
ýXë��w,VñÑßXî%ë¦÷�è*ì�è8ñWì�èÒë¹ç�í�ô�ï�ú�û¼ð*ñÑô�è*ô'>1ë¦÷�è�ðCñWô�è
σ′ = 1

éÓô�ôªë�ì�ñWéêþ\÷�ë¦öÈí�ìªç4ñFì¦îtÿ� Nè ëAïXô+ñÑô�ô�ïXù
èÒë¦÷2ñFë
σ′ 6= 1

ôªí ë¦÷2ñFëNç èDðCñÑßVç4ì�é»ë�è
σ′ = u′U ′

ÿ�Þ±ßVë¦÷2ñFë'ð*ñÑôªè�ç�è#÷2ñ'�\è
ϕ = 1

ñÑß2î
ϕ′ = v′V ′

çIé½ë¦÷
v′ ∈ supp(∂x(u′, S′1))ñÑßXî

V ′ ∈ supp(∂x(U ′, S′2))
öÍíÑìÏôªí\ù
è

S′1, S
′
2 ∈ Mfin(∆)

ô�ñFë¦éÓô�ö´�XéêßXþ
S′1S

′
2 = S′

ÿ 1õè�÷2ñ'�\èPë�íõô�÷�íCç!ë¦÷2ñFë
1 _̂ v′V ′

æ í�ìÏèE@ZïXé��ÑñÑøêè*ß�ë¦ø��=ë¦÷2ñFë {v′} ∪ set(V ′)
éêô@ñõð øÓé%@Zï�è�ÿ ��÷2ñFë

set(V ′)
éÓô^ñ ð øêé´@LïXè%ì�è*ô�ïXø»ë¦ô^öÈì�í\ù ë¦÷�è

éêß2îXïXð�ë�é���è^÷ �Zý;íÑë¦÷�è*ô�éêô*ÿ Õ í�øêè�ë
w′ ∈ set(V ′)

ñÑß2îõø½è�ëÒïXô+ô�÷�íCç ë¦÷2ñFë
v′ _̂ w′

ÿ6��÷�è*ß
w′ ∈ supp(∂x(w′0, S

′
3))çI÷�è ì�è

w′0 ∈ set(U ′)
ñÑß2î

S′3
éÓô8ñ[ö_ñÑð�ë�í�ì�í\ö

S′2
ÿ�1 è�÷2ñ'�\è

u′ _̂ w′0
ñÑßXî

S′1 _̂ S′3
æ�÷�è*ß2ð�è@ë¦÷�è�éÓßXî2ïXð�ë¦é)�\è

÷���ý;íÑë¦÷�è*ô�éêô��Xé½è*øÓîXô
v′ _̂ w′

ñÑô4î�èCô�é½ì�è*îtÿ#Þ±ß@ë¦÷�èAýXì�è*ô�è*ß\ëIð*ñÑôªè�ç�è�3�ß�íCç�ë¦÷2ñFë
ϕ 6= ϕ′

ôªí�ë¦÷�è ì�è+éÓô4ß�íÑë¦÷XéÓß�þÏù
í�ì�è
ë�í�ýXì�í0�\è�ÿ

��÷XèÏøÓñÑôªë�ô�ï�ú�û¼ð*ñÑô�è�ë�í�ð�í\ßXô�éêîXè ì�éêôAë¦÷�èÏð*ñÑô�è�çI÷�è ì�è
σ

ñWß2î
σ′

ñWì�èÏô�éêù
ý�ø½è8ý;í\ø��Lûcë�è*ì�ù�ôAú;íÑë¦÷õîXéêôªë¦éêßXð�ëÒöÈì�í\ù
1
ÿ���÷�èCß ç�èPð*ñÑßòç4ì�é»ë�è

ϕ = vV
ñÑß2î

ϕ′ = v′V ′
çI÷�è ì�è

v ∈ supp(∂x(t, S1))
æ
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éêßmñoô�éêù�ý2øêè
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Φ
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æ�þ�è ëªë¦éÓß�þÏñ	�Sý;í\ø)�Zû#,¼ë�è ì�ù

Φϕ
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· · ·
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x x
· · ·
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Ë ôIöD÷/�2ø8óDú ��÷�è+ô�éÓù
ý2øêèVë�è ì�ù
σ = 〈z〉 (z(λy y)2)

éêô�ì�è ýXì�èCôªè*ß\ë�èCî@ú+�Ïë¦÷Xè�ý�ñÑéêì
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çI÷�è ì�è
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öÈí�ì�ë�÷Xè+ô�ï�ú2þÑì�í�ïXýPí\ö
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σ = λx 〈x〉 (λy 〈x〉 y2)2 .

1õè�ì�è ýXì�è*ô�è*ß\ë�ë�÷2éêô ë�è ì�ù�ô ú+�^ë�÷Xè�ý�ñÑéêì
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p(x1) = p(x2) = p(x3) = x

p(y1) = · · · = p(y4) = y
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f(y1) = y3

æ
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Iso(p,Φ, q) = {g ∈ Sq | ∃f ∈ Sp gΦ = Φf} .
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p
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g
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Iso(p,Φ, q)ð�í\ù
èCô èE@ZïXé½ý2ý;è*î@çIé»ë¦÷�ñÒþ�ì�í\ï�ý�÷�í\ù�í\ù
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= ô�ô�ïXù�è4ë�÷�ñFë�ç�è�ñFì�èIþ\é)�\è*ß
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æ
Φ
æ
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Iso(ϕ, p,Φ, q) = {f ∈ Sp | ∃g ∈ Sq gΦϕ = Φfϕ} .
��÷�è+öÈí\øêøêíCçIéêßXþ8éÓßXð øÓïXô�éêí\ß�ñÑø»ç�ñ'�Xô�÷Xí\øêîXô*ÿ

π(Iso(p,Φ, q)) Iso(ϕ, p) ⊆ Iso(ϕ, p,Φ, q) .
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öÈí�ì4ýXì�í0��éÓß�þ�ë�÷2éêô4éêô ë¦÷�èAöÍíÑì�ë�÷2ð�í\ù�éÓß�þ8ö_ñÑð�ë�í�ì�é��FñFë�éêí\ß@ýXì�í�ý;è ìªë��\æw Nè*ù8ù8ñ � ¢2ÿ
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ú 1õè^îXè'B2ßXè8çI÷�èCßòñ�ý;ñWéêì
(F, p)
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ú;è*éÓß�þ[ñ�ùÒïXø½ë¦éêøÓéêß�èFñFì�û¼öÈì�è è^ý;í\ø��Lûcë�è ì¦ù�ñÑßXî
p : V(F ) → V ñõß2ñÑù�éÓß�þòöÍïXß2ð�ë¦é½í\ßtÿ 1õè%ô�÷�ñÑøêø4ô�è è%éêßÍ Nè*ù8ù8ñ ��J ë¦÷2ñFë8ë¦÷XéÓôÏß�íÑë¦éêí\ß=éÓô8èE@ZïXé)��ñÑøêè*ß�ë^ë�íõë¦÷�è
ð�í\ßXð è ý�ë�í\öDïXßXéÓöÈí�ì�ù8é»ë���ç�è
÷2ñ'�\è�ñÑøêì�èCñÑî<�oî�è'B2ßXè*îoï2ô�éêßXþ^ë�÷Xè
ð�í\÷�è ì�èCßXð�èÒì�è*øÓñFë¦éêí�ßoí�ßoý;í\ø)�Zûcë�è ì�ù�ô*æ,ú2ïZëVç�èÒþ\é���è
BXì�ôªëÒë¦÷XèPöÈí\øÓø½íCçIéÓß�þ/ô�è*øÓöÓû¼ð�í\ß\ë¦ñÑéÓß�è*îmîXè'B2ßXé½ë¦é½í\ßtæ���è*ì?�òô�ïXé½ë¦ñWú�ø½è@ë�í[í�ïXì
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��÷�è+î�è'B2ß2é»ë¦éêí�ß�éÓô ú+�Péêß2îXïXð�ë¦éêí\ßtÿ���÷Xè�ý�ñÑéêì

(F, p)
éêô4ïXßXéÓöÈí�ì�ù éêßPí\ß�è�í\ö�ë¦÷�èAöÍí\øêøêíCçIéêß�þÏô�é½ë¦ï2ñFë¦é½í\ßXôE>

• F = x1 . . . xn
çI÷�è*ì�èVë¦÷�è

xi � ô4ñWì�è���ñWì�éÈñFú�ø½è�ñÑßXî
p(xi) = p(xj)

öÈí�ì1ñWøÓø
i, j

�

• F = (λy ϕ1) . . . (λy ϕn)
ñÑßXî

(ϕ1 . . . ϕn, p)
éÓô�ï2ßXéêöÍí�ì�ù	�

• F = (〈ϕ1〉G1) . . . (〈ϕn〉Gn)
ñÑßXî

(ϕ1 . . . ϕn, l)
ñÑßXî

(G1 . . . Gn, r)
ñWì�è�ïXßXéÓöÈí�ì�ù�æLçI÷�è*ì�è

l
ñÑßXî

r
ñWì�è1ë¦÷�è

í�ú �Xé½í\ï2ô ì�èCô±ë�ì�éêð�ë�éêí\ßXô�í\ö
p
ÿ

1)÷Xè*ß
ϕ

éêô8ñoùÒïXø½ë�éÓøêéÓß�èCñWìªû¹öÈì�è è�ô�éêù�ý2ø½è@ë�è ì�ù�æ�ç�è�ô�ñ'� ë¦÷2ñFë
(ϕ, p)

éêô�ï2ßXéêöÍí�ì�ùÄéÓö
(ϕ, p)

éÓô�ïXßXéÓöÈí�ì�ùPæ
ϕ

ú;è*éÓß�þ
ð�í\ßXô�éêîXè ì�è*î�ñÑô4ñ
ô�éÓß�þ\øêè�ë�í\ß@ý;í\ø��Lûcë�è ì¦ùPÿ

��÷XèAù8ñÑéÓß@ýXì�íÑý,è ìªë��@í�ö'ïXßXéÓöÈí�ì�ù!ý�ñÑé½ì�ô4éêô ë¦÷�è+öÈí\øêøêíCçIéêßXþ8ö_ñÑð�ë�í�ì�é%�CñFë¦é½í\ß�ø½è*ù8ù8ñ�ÿ
M ó<÷�÷¤öON^�ÏÈ#õ_ö!xY�0þ ü ðGj ö��;ð8þ�ñÐÊ 6b�'� (ϕ, p)
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�8� V(ϕ)

U � © Φϕ = Φ′ϕ
[z�����P� �8���������wv
�¶*��8*

f ∈ Iso(ϕ, p)
*$&w"��	�8�(���

Φ′ = Φf
U

:y���0�?©VU 1õè/ð*ñÑßrì�è*ôªë�ì�éêð�ëPí\ï�ì�ñFëªë�è*ß\ë¦é½í\ßrë�íòë¦÷�è/ð*ñÑô�è%çI÷�è ì�è
ϕ

éÓôPñ ý,í�ø��Lûnë�è*ì�ùPæ1ñÑß2î ë¦÷�è[í\ßXø)��éÓß�ë�è ì�è*ô±ë¦éÓß�þ
ð*ñÑô�èVéêßÏë¦÷XèVéêß2îXïXð�ë¦é���èAî�è'B2ß2é»ë¦éêí�ßPñWú;í-��èVí\öNï2ßXéÓöÈí�ì�ù�é½ë��^éêô�í�ú ��éêí\ïXô�ø)�8ë¦÷XèVøÈñWôªë í\ß�è�ÿj1)é»ë¦÷Ïë¦÷�è�ß�íÑë�ñFë¦é½í\ßXô�í�ötë¦÷2ñFë
î�è'B�ßXé½ë�éêí\ßtæÑç�è4ð*ñÑß�B2ß2î

g ∈ Iso(ϕ1 . . . ϕn, l)
ô�ïXð¦÷Òë¦÷2ñFë

Λ′ = Λg
ñÑßXî

h ∈ Iso(G1 . . .Gn, r)
ô�ï2ð¦÷�ë¦÷2ñFë

P ′ = PhçI÷�è ì�è
Λ,Λ′

ñÑßXî
P, P ′

ñWì�èVë�÷XèVì�è*ô±ë�ì�éÓð�ë¦é½í\ßXô í\ö
Φ,Φ′

ë�í V(ϕ1 . . . ϕn)
ñÑß2î V(G1 . . . Gn)

ì�è*ôªý,è*ð�ë¦é)�\è*ø��\ÿ��3ñ;3ZéÓß�þ
ë¦÷�èAï2ßXéêí�ß

f
í�ö�ë¦÷�è*ô�èVë¹ç�í�ú�é �¹èCð�ë¦é½í\ßXô

g
ñÑßXî

h
æ�ç�èAí�ú�ë�ñÑéêß�ñÑßPè*ø½èCù
è*ß\ë

f
í\ö

Sp
æ�ñÑßXî�é»ë4ì�èCù8ñÑéêß2ô�ë�í�ô�÷�íCç�ë¦÷2ñFë

fF = F
ÿF�Xí�ìDë¦÷XéÓô æZé»ë#çIéÓøêø2ú;è1ô�ï(¦8ð*é½è*ß\ë#ë�í�ô�÷�íCç ë¦÷2ñFë#ë�÷Xè ì�èIéÓô�ñWßÏéêßXîXè�ó

i
ô�ïXð¦÷�ë¦÷2ñFë

gϕ1 = ϕi
ñÑßXî

hG1 = Gi
ÿ

1õè�3ZßXíCç ë¦÷2ñFë+ë¦÷�è*ì�èÏéÓôÒñÑß
i
ô�ïXð¦÷õë�÷�ñFë

gϕ1 = ϕi
ô�éÓßXð�è

g ∈ Iso(ϕ1 . . . ϕn, l))
�nñÑßXî/ë�÷2éêô

i
éêô�ï2ßXé%@Zï�è@ô�éêß2ð�è

èCñÑð¦÷
ϕj

ð�í\ß\ë�ñÑéêßXô�ñFë�øêèCñÑô±ë�í\ß�è��ÑñWì¦éÓñWú2øêè�æ�ñÑßXîmñÑøêø�ë�÷Xè*ôªè���ñWì�éÓñWú�ø½è*ô�ñWì�èPî2éêô±ë¦éÓßXð�ë�,�ÿ 1õè63ZßXíCç!ù�í�ì�è í0�\è ì�ë¦÷2ñFë
Φ(〈ϕ1〉G1 . . . 〈ϕn〉Gn) = Φ′(〈ϕ1〉G1 . . . 〈ϕn〉Gn)

ñWß2î^÷�è*ß2ð�èIë¦÷�è*ì�èVéêô�ñ��cïXßXé´@Lï�èCø)�^î�è�ë�è ì¦ù�éêßXè*îD,
j
ô�ïXð�÷8ë¦÷2ñFë

Φ′ 〈ϕ1〉G1 = Φ 〈ϕj〉Gj
æ2÷�è*ß2ð�è

Λ′ϕ1 = Λϕj
æZë¦÷2ñFë4éÓô

Λgϕ1 = Λϕj
ÿF��÷2éêô�éÓù
ý2øÓé½èCô�ë�÷�ñFë

gϕ1 = ϕj
�Sú;è*ð*ñÑï2ôªè

Λéêô�ñÑß�éÓß;�¹èCð�ë¦é)�\è4ý�ñWìªë¦éÓñÑø2öÍïXß2ð�ë¦é½í\ß8öÈì�í\ù ��ñWì�éÈñFú�ø½è*ô�ë�í+ô�éÓù
ý2øêè ë�è ì�ù�ôP,�æ\÷�è*ß2ð�è
ϕi = ϕj

ñÑßXî�ô�íVç è4ù�ï2ô±ë�÷2ñ'�\è
j = i

ÿ
��÷�è ì�è*öÈí�ì�è

Φ′ 〈ϕ1〉G1 = Φ 〈ϕi〉Gi
æ2÷Xè*ßXð�è

P ′G1 = PGi
æXë¦÷2ñFëIéÓô

PhG1 = PGi
ÿ#Þ±ö

G1 = 1
ë¦÷�è*ß

Gi = 1
ñÑßXî

hG1 = Gi
÷�í\øÓîXô ë�ì¦é)��éÈñÑøêø��\ÿ � ë¦÷�è ìªçIéÓôªè�ç�èAð í�ß2ð øêï2î�è�ñWþLñÑéêß�ïXô�éÓß�þ
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ϕ

ë¦÷�è1ý;í\ø��Lûcë�è ì�ù
xy

æ�öÈí�ì
p
ë�÷XèVéêî�èCß�ë¦é»ë��^ù8ñWý^í\ß {x, y} æñÑßXî�î�è'B�ß�è

Φ
ñÑßXî

Φ′
ú �

Φ(x) = x, Φ(y) = y
ñÑßXî

Φ′(x) = y, Φ′(y) = x
ÿ���÷Xè*ß

Φϕ = Φ′ϕ = ϕ
ú2ïZë

Φ 6= Φ′ñÑßXîõë¦÷�è^í\ßXø)� è*ø½èCù
è*ß\ëÒí\ö
Iso(ϕ, p)

éÓô+ë¦÷�è^éÓî�è*ß\ë¦é»ë��\ÿ ��÷�è^ýXì�í�ú2øêè*ù�éêô�í\ö�ð�í\ï�ì�ô�è8ë¦÷2ñFë�ë¦÷XèÏý�ñÑéêì
(ϕ, p)

éêôÒß�íÑë
ïXß2éêöÈí�ì�ù�ÿ
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p : V(ϕ) → V �$�Ï�
©P&<��"E���R�
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σ = pϕ
UºXI�����

σ
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σ _̂ σ
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Dom Φ = V(ϕ)
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p : V(ϕ) → V ñÑßXî

q : V(Φ) → V ú;è
öÍï2ßXð�ë¦é½í\ß2ô ÿ = ô�ô�ïXù�è+ë¦÷2ñFëVë�÷XèÒý�ñÑé½ì
(ϕ,Φ)

éÓô�ñÑî2ñWý�ë�è*î
ñÑßXî@ë�÷�ñFë�ë�÷Xè�ý�ñÑéêì

(ϕ, p)
éêô4ïXß2éêöÍíÑì¦ùPÿ

 �è�ëIïXôCBXì�ôªë4ð�÷�è*ð$3Ïë¦÷2ñFë
π(Iso(p,Φ, q)) Iso(ϕ, p) = Iso(ϕ, p,Φ, q) .

 Nè ë
f ∈ Iso(ϕ, p,Φ, q)

ætë¦÷2ñFë�éÓô
f ∈ Sp

ñÑß2îoë¦÷�è*ì�è�è�óXéêôªë�ô
g ∈ Sq

ô�ïXð�÷oë¦÷�ñCë
gΦfϕ = Φϕ

ÿ Õ éÓßXð�è�ë¦÷�è8ý�ñÑé½ì
(ϕ, p)

éêôAï2ßXéêöÍí�ì�ùPætç�è8ð*ñÑß/ñWýXý�ø)�  �è*ù�ùÏñ � ¢�ñÑßXî/÷�è*ßXð èÒë¦÷�è*ì�è
è�óXéêôªë¦ô
f ′ ∈ Iso(ϕ, p)

ô�ïXð¦÷oë¦÷2ñFë
gΦf = Φf ′
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��÷XéÓô�ù
èCñÑßXôIë¦÷2ñFë

g ∈ Iso(p,Φ, q)
ñÑßXî

π(g) = f ′f−1 ÿ£HIè*ßXð�è
f = π(g−1)f ′ ∈ π(Iso(p,Φ, q)) Iso(ϕ, p)

ÿ�1õè
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Õ éêßXð è |π(Iso(p,Φ, q))| = |Iso(p,Φ, q)| / |kerπ| æ2ñWý2ý2ø)�XéêßXþ� �è*ù�ù8ñ �-Ò ç�è�í�ú�ë�ñÑéÓß

|Iso(ϕ, p,Φ, q)| = |Iso(p,Φ, q)| |Iso(ϕ, p)|
|kerπ| |π(Iso(p,Φ, q)) ∩ Iso(ϕ, p)| .
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g ∈ Iso(Φϕ, q)
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(ϕ, p)
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Iso(Φϕ, q) ⊆ Iso(p,Φ, q)
ñÑßXî

π(Iso(Φϕ, q)) ⊆ Iso(ϕ, p)
ÿ Õ í

π(Iso(Φϕ, q)) ⊆
π(Iso(p,Φ, q)) ∩ Iso(ϕ, p)
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g ∈ Iso(p,Φ, q)
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π(g) ∈ Iso(ϕ, p)
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gΦϕ = Φπ(g)ϕ = Φϕ
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g ∈ Iso(Φϕ, q)
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kerπ ⊆ Iso(Φϕ, q)

ÿ Õ í

|π(Iso(p,Φ, q)) ∩ Iso(ϕ, p)| = |π(Iso(Φϕ, q))| = |Iso(Φϕ, q)|
|ker π| .

Õ í
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|Iso(ϕ, p,Φ, q)| = |Iso(p,Φ, q)| |Iso(ϕ, p)|
|Iso(Φϕ, q)| .
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ϕ
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1)é½ë¦÷@ë¦÷�èA@Lï2ñÑøÓé»ë�ñFë¦é)�\èA��÷Xè í�ì�è*ù�ô � ã8ñÑßXî ��� ñÑßXî@ë¦÷�èA@Zï2ñÑß�ë¦é½ë¦ñFë¦é���èA��÷Xè í�ì�è*ù ��i æ�ç èA÷�ñ'��èAë¦÷�èAùÏñÑéêß@ë�íLí\øÓô�öÍí�ì
ô±ë¦ï2î<��éÓß�þ
ë¦÷�èAú;è�ë�ñFûnì�è*î2ïXð�ë¦é½í\ßPí\öNë¦÷�èA�'ñE��ø½í�ì4è�óZý;ñWß2ô�éêí\ß@í\ö3ñÑß@í�ì�îXéÓß2ñWì?�PøÓñÑù�ú,î2ñFûcë�è ì�ù�ÿ

Þ±ö
σ =

∑
θ∈∆(!) aθθ

éêô#ñÑßÒè*øêè*ù
èCß�ëDí\ö
R〈∆(!)〉∞

¨j�+�R"����(�;*^��"E�)��¥'&D�S�;*�*P&������
���y�Íë¦÷2ñFë#éêô*æÑë¦÷�è�ô�è�ë
supp(σ) =

{θ | aθ 6= 0} éêô
ñ�ð øÓé%@Zï�è@öÍí�ì+ë¦÷�è@ð�í\÷�è ì�èCßXð�è^ì�è*øÈñFë�éêí\ßòî�è'B2ßXè*î í\ß ô�éêù�ý2ø½èÏë�è ì�ù8ôÒñÑßXî í\ß ô�éêù
ý�ø½è^ý;í\ø)�Zûcë�è ì�ù�ô
éêß Õ èCð�ë¦é½í\ßõä ,�æ,ë¦÷Xè*ß[é½ë+ù8ñ;3�è*ô�ôªèCßXôªè
ë�í�î�è'B2ßXè*ô

NF(σ) =
∑
θ∈∆(!) aθ NF(θ) ∈ R〈∆(!)

0 〉∞
�_çI÷Xè ì�è

∆
(!)
0

éÓô1ë¦÷Xè
ôªè ëIí\ö3ßXí�ì�ù8ñÑø�ô�éÓù
ý�ø½è��Sý;í\ø)�Zû#,¼ë�è ì�ù�ô$,�ô�éÓßXð�èÒéêßXîXè è*î�ú �Ï��÷�è í�ì�èCù ��� æ;öÈí�ìIèCñÑð�÷

θ0 ∈ ∆
(!)
0

ë¦÷�è ì�è�éÓô1ñFëVù
í\ô±ëIí\ßXè
θ ∈ supp(σ)

ô�ïXð�÷^ë¦÷2ñFë
θ0 ∈ supp(NF(θ))

ÿj1 è�3ZßXíCçaù
í�ì�è í-��è ì ë¦÷2ñFë
supp(NF(σ))

éêôIñ
ð øÓé%@Zï�è¤Ø�ÿ
Þ±ß
ý�ñWìªë¦éêð ï2øÓñWì*æÑçI÷�èCß

M
éÓôDñÑßÒí�ì�î2éêß2ñWì?�
øÓñÑù�ú,î2ñFûcë�è ì�ù�æ

NF(M∗)
éÓôDñIç�è*øÓøXî�è'B2ßXè*îtæ�þ�è*ßXè ì¦ñÑøêø��
éêß�B2ßXé½ë�è�æ\øêéÓß�èCñWì

ð�í\ù�ú2éêß�ñFë�éêí\ß[í\ö�ß�í�ì�ù8ñÑøDô�éÓù
ý2øêè
ë�è ì�ù�ôVçIé½ë¦÷[ì�ñCë¦éêí\ß2ñÑø�ð íLèE¦8ð é½èCß�ë¦ô�çI÷�í\ôªèÏô�ï�ý2ý;í�ìªë+éÓô�ñPð øêé´@LïXè�ÿÅ1 è8ô�÷�ñÑøêøDôªè*è
ë¦÷2ñFë4èCñÑð¦÷@ë�è ì�ù

θ
íZð*ð ï�ì�ì�éÓß�þ8éÓß^ë¦÷2éêô4ô�ïXù!íZð*ð ï�ì�ô�çIé½ë¦÷

1/m(θ)
ñÑô�ð�íZè'¦8ð*é½è*ß\ëCÿ

1õè
ßXè è*î�BXì�ôªëIë�í@ð í\ßXô�éÓî�è ì1ë¦÷�è
ð*ñÑôªèÒí�ö#ñ^ô�éêßXþ\ø½èÒú2éêþ@ôªë�è*ýoîXéêü;è ì�èCß�ë¦éÓñFë¦éêí�ßI>IöÈí�ìVî�èFñÑøêéÓß�þÏçIé½ë¦÷�ë¦÷2éêôVð*ñÑôªè�æ;ç è
ñWýXý2ø��^ë¦÷�èAï2ßXéêöÍí�ì�ù ý2øÓï�þ�þ\éÓß�þ�èE@Zï2ñFë¦é½í\ß�ô±ë�ì¦ñÑéêþ\÷�ë¦öÈí�ìªç�ñWì�î2ø)�\ÿ
Ù GIH0VCKYV#[ C M�p�TPm m σ ∈ R〈∆(!)〉∞ K_X0e�H4[_H-T�[ supp(σ) J KyT�e�m J Ð0X0VSJ Kxe?m MPKRV?\Ãp�MPO�[_H0V^Z-ORM'\;X-e�[x[RM�Z
M�m M�|$]'nwU;XE[yJ KyW0M$[yT�m J W0V�T$OKYX-U-KRZ;T$e?VFT$K�J [bJ K�W0M$[�K�[_T$U;m VFX-W0\-V?OIT$\-\
J [_J M�WSMPp � Z
M�m ]'� � [YV?OYvyK?k���Vje�TPW^KYV#V NF T$K�Txe#M'WP[_J7W'X0M'X0KIMPZ
V?OYT�[YMPOIp�ORM�v�[_H-J KIKYV#[N[YMyJ [RKYV�m p8k

���



M ó<÷�÷¤öON&¡ 6b�'� σ ∈ ∆(!) �$��&(�w� ©��
�P�	[��´�'�
x

�$�4�AF;�
�P���+�'�´�4�
��
��%�'�
T ∈ ∆! U�6b�'� θ ∈ supp(∂x(σ, T ))

UWXI�����

∂x(σ, T )θ =
m(σ)m(T )

m(θ)
.

:y���0�?©VU � ú�ôªè ì?�\èÃB2ì�ô±ë�ë¦÷2ñFëAí\ï�ìA÷��Zý,íWë¦÷Xè*ôªè*ôAéÓù
ý2ø���ë¦÷�ñCë |T | = dxσ
ô�éÓßXð�è�íWë¦÷Xè ìªçIéêô�èÒë¦÷�è�ô�è�ë

supp(∂x(σ, T ))ç�í\ïXøÓî ú;è@è*ù
ýXë��\ÿ  Nè ë
ϕ

ú;èPñ%ù�ï2ø»ë¦éÓøêéÓß�èCñWìªû¼öÍì�è è¤�_ý,í�ø��Lû?,në�è ì¦ùÄñWß2î
p : V(ϕ) → V ú;èPñ%ö_ïXßXð�ë¦éêí\ßòô�ï2ð¦÷ ë�÷�ñFë

pϕ = σ
ÿ���÷�èCßtæ�ú+�  �è*ù�ùÏñ �¤J æNë¦÷�è�ý;ñÑé½ì

(ϕ, p)
éÓôAï2ßXéêöÍí�ì�ù ô�éêßXð è

σ
éêô*ÿ��x�¤�2íÑì¦ù�ïXøÈñ¤�cä ,�æNç�èÏð*ñÑß/ð�÷�íZí\ôªèÏñ

ùÒïXø»ë¦éÓøêéÓß�èCñWìªû¼öÍì�è è ô�ï�ú�ô±ë¦é»ë¦ïZë¦éêí\ß
Φ

ñÑß2îÒñIöÍïXß2ð�ë¦é½í\ß
q : V(Φ)→ V éêßÒô�ïXð�÷Òñ�ç�ñE��ë¦÷2ñFë'ë¦÷�è öÈí\øêøêíCçIéêßXþ1ì�è0@LïXéêì�è*ù
èCß�ë¦ô

ú;èAö_ïXø%B2øêøêè*îN>

• ë¦÷�èAý�ñÑé½ì
(ϕ,Φ)

éÓô4ñÑî�ñWý�ë�è*îN�

• q(∏p(x′)=x Φ(x′)) = T
�_ë¦÷2ñFëIéêôx�

(Φ, q)
æ�çI÷�è*ßPì�è*ô±ë�ì�éÓð�ë�è*î@ë�í

p−1({x}) æXì�è ýXì�èCôªè*ß\ë�ô T �?,P�

• éÓö
p(x′) 6= x

ë¦÷�èCß
Φ(x′) = x′

ñÑß2î
q(x′) = p(x′)

�Íë¦÷2ñFë�éêô*æ'ë¦÷�è@ô�ïXú2ô±ë¦é½ë�ï�ë¦é½í\ß
Φ

ñÑð�ë¦ô+ë�ì�é)�XéÓñÑøÓø)� í\ßòñÑøÓø
í�ð ð ïXì�ì�è*ßXð è*ô í\öI��ñWì�éÈñWú2ø½èCô4îXéÓô±ë¦éêß2ð�ëIöÈì�í\ù

x
,P�

• θ = qΦϕ
ÿ

�x�6�2í�ì�ù�ï2øÓñ	�nä ,�æZë¦÷�è+ð�íZè'¦8ð éêè*ß�ë
∂x(σ, T )θ

éêô ë¦÷�èAßZïXù�ú;è ì�í\ö�ý;è ì�ùÒïZë�ñFë�éêí\ßXô
f ∈ Sn

ô�ïXð¦÷@ë¦÷2ñFë

σ′
[
tf(1)/x1, . . . , tf(n)/xn

]
= θ ,

çI÷�è ì�è
t1 . . . tn = T

æÑë¦÷�èy�ÑñWì�éÈñWú2øêè*ô
x1, . . . , xn

ñFì�è öÈì�è*ô�÷�ñÑßXî
σ′

éêôDñÑß
x
û¹øêéÓß�èCñWì�é%�CñFë¦é½í\ß
éÓß

x1, . . . , xn
í\ö
σ
�cé»ëDð*ñÑß

ú;è�ð¦÷�í\ô�è*ß�ô�ïXð¦÷Pë¦÷2ñFë
σ′ [t1/x1, . . . , tn/xn] = θ

ñÑßXî�éêßPë�÷�ñFëIðCñÑôªè�ë¦÷�èÒñWú;í0��è�ù
èCß�ë¦é½í\ß�èCî�ô�è�ëIí\ö�ý;è*ì�ù�ïZë�ñFë¦éêí�ß2ô
éêô4ñ+þ�ì�í\ï�ý9,�ÿ Õ í

∂x(σ, T )θ = |Iso(ϕ, p,Φ, q)| ÿ���÷�èVèE@Zï2ñFë¦é½í\ß@öÍí�øÓø½íCçIô�ë�÷Xè*ß@öÍì�í\ù  NèCù�ù8ñ � ä
ñÑßXî6��÷�è í�ì�èCù ��i ÿ
2

= þLñÑéêßNæ�ë¦÷�èAïXß2éêöÍíÑì¦ù�é»ë��Pð�í\ßXî2é»ë¦éêí�ß�éÓô4ñWú�ôªí\øêï�ë�è*ø)�@è*ô�ôªè*ß\ë¦éÓñÑøcÿ

| k�þAx þ ü þ9ø�ø8ö ü ð8ó<ù
ú 1õè�î�è*ì�é)�\è#ë¹ç�íIèCñÑô?�+ð�í�ì�í\øêøÈñWì�é½èCô�í\öZë¦÷XéÓô'öÈí�ì�ù�ï2øÓñ�æWú;è*öÈí�ì�è ñWýXý2ø���éÓß�þVé»ë'ë�íIí\ï�ì3ù8ñÑéêß�ð�í\ßXð�è*ì�ßtæ
çI÷XéÓð¦÷/éÓôVë¦÷�è8ô±ë¦ïXî(�oí\öDë¦÷�è8ß�í�ì�ù8ñÑø�öÈí�ì�ù8ôVí\öDë¦÷�è
ë�è ì�ù�ô�íZð*ð ï�ì�ì�éÓß�þ�éêßoë¦÷�è��3ñ'��øêí�ì�è óZý�ñÑß2ô�é½í\ß[í\ö ñWß[í�ì�î2éêß2ñWì?�
øÓñÑù�ú,î2ñFûcë�è ì¦ùPÿ

�3éêì�ô±ëCæ�ç�èAþ�è*ß�è ì¦ñÑøÓé�� è�ë¦÷�è+öÈí�ì�ù�ï2øÓñ�ë�í8é»ë�è ì�ñCë�èCî@ú2éêþ8ô±ë�è*ý�îXé½ü,è ì�è*ß\ë�éÈñFë¦é½í\ßtÿ
C ü þc�FþDù0ð2�-ð8þ�ñÚNd± 62�'� σ ∈ ∆(!) �$�z&(�w� ©'�
�P�~[N�%�'�

x1, . . . , xn
�$�)���
�8�P¨F��*'�y

��*������9"E�!F;�
�P�R�+�'�%�P*x�
��
��´�'�

T1, . . . , Tn ∈
∆! �$��&(�w� ©��
�P�AUp6b�'�

θ ∈ supp(∂x1,...,xn(σ, T1, . . . , Tn))
UWXI�����

∂x1,...,xn(σ, T1, . . . , Tn)θ =
m(σ)m(T1) · · ·m(Tn)

m(θ)
.

:y���0�?©VU Þ¼ë�çIéêøÓøtú;è�èCß�í\ï�þ\÷@ë�í�îXèCñÑø,çIé»ë¦÷^ë¦÷XèAð*ñÑôªè
n = 2

ÿj1õèA÷�ñ'��è

∂x1,x2
(σ, T1, T2)θ = ∂x2

(∂x1
(σ, T1), T2)θ

=
∑

ρ∈∆(!)

∂x1
(σ, T1)ρ∂x2

(ρ, T2)θ ,

ú2ï�ë�ô�éÓßXð�è
σ

ñÑßXî
T1

ñWì�èõïXßXéÓöÈí�ì�ùPæ
supp(∂x1

(σ, T1))
éÓô�ñpð øÓé%@Zï�è/ú+�:��÷�è í�ì�èCù � ã=ñÑßXî�÷�è*ß2ð�è[ë�÷Xè ì�èõéêô�ñFë

ù
í\ôªë@í�ßXè
ρ ∈ supp(∂x1

(σ, T1))
ô�ï2ð¦÷ ë¦÷2ñFë

θ ∈ supp(∂x2
(ρ, T2))

ÿÑHIè*ß2ð�è�æIô�éÓßXð�èoç�è[÷2ñ'�\è/ñÑô�ô�ïXù
è*î ë¦÷2ñFë
θ ∈ supp(∂x1,x2

(σ, T1, T2))
æNë�÷Xè ì�è8éÓô�è�óXñÑð�ë�ø��oí\ßXè8ô�ïXð�÷

ρ
ñÑß2îoç�èÅ3ZßXíCç ë¦÷2ñFë�ë¦÷XéÓô

ρ
éÓôAïXß2éêöÍíÑì¦ùPæ�ôªíPç�è�þ�è�ëCæ

ñWýXý2ø���éÓß�þ�ë¹çIéêð�èA Nè*ù8ù8ñ �¤z æ

∂x1,x2
(σ, T1, T2)θ =

m(σ)m(T1)

m(ρ)
· m(ρ)m(T2)

m(θ)
=

m(σ)m(T1)m(T2)

m(θ)
.

2

��÷XèPôªèCð�í\ßXîpð íÑì�í�øÓøÓñWì?�péêô8ñÑß�íÑë¦÷�è ì��\è ì�ô�é½í\ßpí\ö ë¦÷�è	�3ñ'�Xø½í�ì�öÈí�ì�ùÒïXøÈñZæDçI÷Xéêð�÷péÓô
ßXíCç ô�ï�ú2ôªë¦é»ë¦ïZë¦éêí\ßZûní�ì�é½èCß�ë�è*î
éêß2ô±ë�èCñÑîPí�ö�ú;è*éÓß�þÏñWý2ý2øêéÓð*ñFë¦é½í\ßZû¼íÑì¦é½è*ß\ë�è*î�ñÑô�éÓß	 �è*ù�ùÏñ � ÿ

� �
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x
�$�C�qF;�
�P���+�'�´��UnÛ��9�x�(�;*

∂x(M∗, N∗n)→ 0�;*
n→∞ [y�
��
��8���z©����8���
¨F�8���6�w¥'&����R���
�Ï�(���%
;*V5

M [N/x]
∗

=
∞∑

n=0

1

n!
∂x(M∗, N∗n) .

:y���0�?©VU ��÷�èÒð�í\ß��\è ì�þ�è*ß2ð�èÒô±ë�ñFë�è*ù
è*ß\ëIì�èCô�ïXø½ë¦ôIöÈì�í�ù ë¦÷�è�öSñWð�ëIë¦÷2ñFë
M∗n → 0

ñÑßXî%öÈì�í\ù!ë¦÷�èÒð�í\ß\ë�éÓßLï2é»ë���í\ö
∂x

ÿ
Ü�ï2ô±ë1ñÑô�éÓß^ë¦÷�èAýXì�íZí\ö�í\öb �è*ù�ùÏñ � æ�ç�èA÷�ñ'��è

∞∑

n=0

1

n!
∂x(M∗, N∗n) =

∑

s∈T (M)
T∈Mfin(T (N))

1

m(s)m(T )
∂x(s, T ) .

��írð�í\ßXð*øêïXîXè�æAí�ú2ôªè*ì?��èõë¦÷2ñFë�ë¦÷�èòö_ñÑù�éÓø)��í\ö
ôªè ë�ô
(supp(∂x(s, T )))(s,T )∈T (M)×Mfin(T (N))

éÓôoñmý�ñWìªë¦é½ë¦é½í\ß�í�ö
T (M [N/x])

�cîXéÓô��±í\éêß�ë¦ßXè*ô�ô
ì�è*ô�ï2ø»ë¦ô�öÈì�í\ù ��÷�è í�ì�è*ù � ãXæ�ñÑßXîòë¦÷�è@èE@Zï2ñÑøêé½ë��òí\ö4ô�è�ë¦ô
éêô
ýXì�í0�\è*îpú �mñÑßòèCñÑô#�péêß�û
îXï2ð�ë¦é½í\ßÏí\ß

M
æ�ï2ô�éÓß�þ�ë¦÷�è� �è*é½ú�ßXé���øÈñ ç�éêßÏë¦÷�èVð*ñÑô�èIçI÷�è*ì�è

M
éÓô�ñWßPñFý2ý2øÓéêð*ñFë¦é½í\ß�,¦æ2ñÑßXîÏë�÷Xè*ß@ñWý2ý2ø)�� NèCù�ù8ñ �¤z ÿ

2

C ü þc�FþDù0ð2�-ð8þ�ñÏl�¼ 62�'� σ ∈ ∆(!) �$�A&(�w� ©��
�P� �
��
6�%�'�
θ ∈ supp(NF(σ))

UAXI�����
m(θ)
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m(σ)
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��Å�����
������"'�¶*E�'�
�

m(σ)

m(θ)
= NF(σ)θ .

�F�
��*E�w¥'&w���D�Y�
�Ó[y� ©
M

�¶*Å�
�5�
��

�8���
�7�	��������
 �
!������$�	[C�8������©'�
����� "��
θ ∈ supp(NF(M∗))

�
�9���(�;*
NF(M∗)θ =

1/m(θ)
U

:y���0�?©VU 1õèoýXì�í�ð�è èCîrú �réÓßXîXï2ð�ë¦é½í\ß�í\ß=ë¦÷Xèoô�é�� èoí\öVë¦÷Xèoô�éêù�ý2ø½èý�Sý;í\ø��Lû#,¼ë�è ì�ù
σ
æIïXô�éêß�þý �è*ù�ù8ñ¡¢2ÿÀÞ±ßXîXè è*î

í�ú2ô�è ì?�\èVë¦÷2ñFë�çI÷�èCß
σ

éÓô4ïXßXéÓöÈí�ì�ùPæ�ë¦÷XèVë�è ì�ù8ô�ë�í
çI÷XéÓð¦÷
NF

éêôIñWýXý�øêéêè*î�éÓß^ë¦÷�è��¹ì�èCð ï�ì�ô�é)�\è+ð*ñÑøêøÓô���í\ö�ë¦÷2ñFëIø½èCù�ù8ñ
ñWì�èIë¦÷�è*ù8ôªè*ø���è*ô ïXßXéÓöÈí�ì�ù �_ë¦÷�è1í\ßXø��Ïß�í\ß�ûcë�ì�é)�XéÓñÑø,ð*ñÑôªèVéÓô#ë¦÷�è�B2ì�ô±ë�í\ß�è\æXñÑßXî^éÓß8ë¦÷2ñFë ðCñÑôªè1í\ï�ì ð øÈñÑéêù ì�è*ô�ïXø»ë¦ô öÈì�í\ù
��÷�è í�ì�è*ù � ã8ñWß2îPöÍì�í\ù ë¦÷�èAöSñWð�ë�ë¦÷2ñFëIñÑß �¤�_ý,í�ø��Lû?,¹ô�ï�ú�ë�è ì¦ù í\ö'ñ
ïXß2éêöÍíÑì¦ù �Sý;í\ø)�Zû#,¼ë�è*ì�ù!éêô4ïXß2éêöÈí�ì�ù�,�ÿ

Þ±ö
σ = λx1 . . . xn 〈x〉T1 . . . Tk

ë¦÷Xè*ß
θ = λx1 . . . xn 〈x〉U1 . . . Uk

çIé½ë¦÷
Uj ∈ supp(NF(Tj))

öÍíÑì
j =

1, . . . , k
ÿÃ�x�oéÓßXîXï2ð�ë¦é)�\è8÷ �Zý;íÑë¦÷�è*ô�éêô*æ

m(Tj)/m(Uj) = NF(Tj)Uj
æNú�ïZë

m(σ) = m(T1) · · ·m(Tk)
ñÑßXî

m(θ) =
m(U1) · · ·m(Uk)

ñWß2î^ç�è+ð�í\ßXð*øêïXîXè�ú;èCð*ñÑïXôªè\æXú �Pù�ï2ø»ë¦éÓøêéÓß�èCñWì�é½ë��@í\ö'ñWýXý�øêéÓð*ñFë�éêí\ßtæ

NF(σ) =
∑

V1,...,Vk

NF(T1)V1
· · ·NF(Tk)Vkλx1 . . . xn 〈x〉V1 . . . Vk .

= ô�ô�ïXù�èÏß�íCç ë¦÷2ñFë
σ = λx1 . . . xn 〈r〉T1 . . . Tk

çI÷Xè ì�è
r = 〈λx s〉T ÿ	��÷Xè*ß/ë¦÷�è ì�èÏè�óXéêô±ë¦ôÒñ�ï2ßXé%@Zï�è

s′ ∈
supp(∂x(s, T ))

ô�ïXð�÷^ë¦÷2ñFë
θ ∈ supp(NF(λx1 . . . xn 〈s′〉T1 . . . Tk))

ÿ��z�Péêß2îXïXð�ë¦é���è�÷��Zý,íWë¦÷Xè*ô�éÓô æ
m(λx1 . . . xn 〈s′〉T1 . . . Tk)

m(θ)
= NF(λx1 . . . xn 〈s′〉T1 . . . Tk)θ .

� ïZë
NF(σ) = ÑF(λx1 . . . xn 〈∂x(s, T )〉T1 . . . Tk)

ñÑß2îoôªí
NF(σ)θ = ∂x(s, T )s′ NF(λx1 . . . xn 〈s′〉T1 . . . Tk)θ�côªè è+áz@Lï2ñFë¦éêí�ß¡��¢<,?,�ÿ���÷�è ì�è*öÈí�ì�èAú �	 Nè*ù8ù8ñ �¤z ç�èAþ�è�ë

NF(σ)θ =
m(s)m(T )m(λx1 . . . xn 〈s′〉T1 . . . Tk)

m(s′)m(θ)

=
m(s)m(T )m(T1) · · ·m(Tk)

m(θ)

=
m(σ)

m(θ)
.

= ôVñ8øÈñÑô±ëVðCñÑôªè�æ,ð�í\ßXô�éÓî�è ìIë¦÷�èÒô�é½ë¦ï2ñFë¦é½í\ß�çI÷�è ì�è
σ = sp1

1 . . . spkk
éÓôVñ8ï2ßXéêöÍí�ì�ù ý,í�ø��Lûnë�è*ì�ùPæ�çIé»ë¦÷

si _̂ sj
öÍí�ì

ñÑøêø
i, j

æ2ñÑß2î
si

ñÑßXî
sj

ß�íÑë
α
ûnèE@ZïXé��ÑñÑøêè*ß�ë4çI÷Xè*ß

i 6= j
æ2ôªí
ë¦÷2ñFë

m(σ) =

k∏

j=1

pj ! m(sj)
pj .

Ò ã



��÷�è*ßNæLú+����÷�è í�ì�èCù ��� æ
supp(NF(s1)), . . . , supp(NF(sk))

ñWì�è+���
���P¨F��*E��

��*2Ý'�
�8�D��ð*øêé´@Lï�èCô ñÑßXî
θ
éÓô#í\ö,ë¦÷�èVô�÷2ñWý;è

θ = U1 . . . Uk
çIé½ë�÷

Uj ∈ supp(NF(sj)
pj )

öÈí�ì
j = 1, . . . , k

æNñWß2î%ô�íÏë�÷XèÒùÒïXø»ë¦é½û¼ôªè ë�ô
Uj

ñWì�è�ý;ñÑé½ìªçIéÓôªè
îXéêôR�¹í\éêß\ëCæ
ôªí
ë¦÷2ñFë

m(θ) = m(U1) · · ·m(Uk) .
 Nè ë

j ∈ {1, . . . , k} æ�ç�èA÷�ñ'��è
m(Uj) = Uj ! mUj

ôªí
ë¦÷2ñFë

m(σ)

m(θ)
=

k∏

j=1

pj ! m(sj)
pj

Uj ! mUj

=

k∏

j=1

[Uj ]
m(sj)

pj

mUj

ú2ï�ëIöÈí�ì�èCñÑð�÷
j
æ

NF(sj)
pj =

(∑

u∈∆0

NF(sj)uu

)pj

=

(∑

u∈∆0

m(sj)

m(u)
u

)pj ú �PéÓßXîXïXð�ë¦é)�\è+÷���ý;íÑë¦÷�è*ô�éêô

=
∑

U∈Mpj
(∆0)

[U ]
m(sj)

pj

mU
U

ú+�^ë�÷XèAùÒïXø»ë¦éÓß�í\ù�éÈñÑøtéÓî�è*ß\ë¦é»ë��\æ

ôªí

NF(σ)θ =

k∏

j=1

NF(sj)
pj
Uj

=
k∏

j=1

[Uj ]
m(sj)

pj

mUj
Uj

=
m(σ)

m(θ)

ñÑßXî@ç�è+ñWì�è+î�í\ß�è�ÿ
2

Õ í
ç�è+ð*ñÑßPô�ïXù�ù8ñWì�é%� èVë¦÷�èAô�é»ë¦ï�ñCë¦éêí\ß@ú �^ë¦÷�è+öÈí\øÓø½íCçIéÓß�þ8ôªë¦ñFë�è*ù�è*ß�ëCÿ
|~} ó<þ ü ó<÷Þl)N®� © M ��*��
� �
�?

�8���
�7���%�
����
 �
!#�_���P� �
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u
��*������
�P�����j*P�8�+�9�´���_���P�~[��8���������¶*6���S���;*P���
�9�

t ∈ T (M)
*P&�"��	�8�(���

u ∈ supp(NF(t))
�
��
��8����©'�����%�
¨F�8�������'�������R�
�Ï�(����
;*V5

m(t)/m(u) = NF(t)u
U

��÷�è+ïXßXéÓð é»ë��Pì�è*ô�ïXø»ë¦ô4öÈì�í\ù ��÷�è*íÑì�è*ù ��� æ2ñÑßXî@ë¦÷�èAè�óZýXì�è*ô�ô�é½í\ßPöÍí�ì
NF(t)u

ì�è*ô�ïXø»ë¦ô4öÈì�í\ù îDì�í�ý;í\ô�é½ë¦é½í\ß Ò ãXÿ
1õèÒð*ñÑßPç�í\ßXîXè ì1öÈí�ì4çI÷XéÓð¦÷

u
ô�ï2ð¦÷%ñ

t
î�íZè*ôIè�ó�éÓô±ëCæ,ñÑßXî%÷�íCçaë�íÏð í�ù�ý2ïZë�è�é»ëCÿ^��÷�èÒñÑßXôªç�è ì1éÓß��\í\ø)�\è*ô��xÖ\÷2ù

ë�ì�è è*ôIñÑßXî@ë�÷Xè��Vì¦é)�Xéêß�è � ô4ù8ñÑð�÷XéÓß�è+ñÑßXî@çIéêøÓøtú;è�þ\é���èCß�éêß�ñ
öÈí�ìªë¦÷Xð í\ù�éêßXþ
ý�ñWý;è*ì*ÿ

Ë ôIöD÷/�2ø8óDú  Nè ë
M

ú;è�ë¦÷�èAíÑì¦îXéêß�ñFì��@øÈñÑù+ú,î2ñFûnë�è*ì�ù

M = (λf (f)λx (f)λdx)λz (z) (z) ?

çI÷�è ì�è
?
éÓô1ñ8îXéÓô±ë¦éÓß�þ\ïXéÓô�÷�èCî	��ñWì�éÈñFú�ø½è�ÿ�Þ¼ëVéêôIèCñÑô�éÓø)��ôªè*è*ßPë¦÷2ñFë

M
ì�è*îXï2ð�è*ô4ë�í

?
ÿC�x�@ë¦÷�è+ë�÷Xè í�ì�è*ù ñWú;í0��è\æ2ë¦÷�è ì�è

éêôIñFëIù
í\ôªë�í\ß�è+ô�éêù�ý2øêèVë�è ì�ù
t ∈ T (M)

ô�ïXð¦÷@ë¦÷2ñFë
? ∈ supp(NF(t))

ÿ � ß�è+ð¦÷�è*ð$3Zô�èFñÑô�éêø��^ë¦÷2ñFë

t =
〈
λf 〈f〉 (λx 〈f〉λdx)2

〉
(λz 〈z〉 〈z〉 ?)(λz 〈z〉 1)2

éêô�ô�ïXð�÷Pñ�ë�è ì�ùPæ2ñÑßXîPù�í�ì�èVýXì�è*ð*éêô�è*ø)�^ë¦÷2ñFë
t
ì�è*îXï2ð�è*ô�ë�í

4?
æXéÓßPñÑð ð í�ì�î2ñÑßXð�èVçIé½ë¦÷Ïë¦÷Xè�öSñÑð�ë ë¦÷2ñFë

m(t) = 4
ÿ���÷XéÓô

ô�éÓù
ý�ø½è�ë�è ì�ù!ðCñWßPú,èAô�è è*ß�ñÑôIñ��±îXè*ð�í�ì¦ñFë¦é½í\ß+��í\ö
M

þ\é)�XéêßXþ^ñWßPè�ó2ñÑð�ë�@Lï2ñÑß\ë�é½ë�ñFë�é��\è�ñÑð ð�í\ïXß\ë4í\ö'÷�íCçdù�ï2ð¦÷PèCñÑð¦÷
ô�ïXú�ë�è ì�ù í\ö

M
éêô#ïXô�è*î�î2ï�ì�éÓß�þ�ë¦÷�è�ì�ï2ß
í\ö�ë�÷Xè^�Vì�é���éÓß�è � ô#ù8ñÑð�÷XéêßXè4ô±ë�ñWìªë¦éêßXþVçIé½ë¦÷Òë�è ì¦ù

M
�Sè*ù
ý�ë��
è*ß ��éêì�í\ßXù
è*ß\ë

ñÑßXîPè*ù
ý�ë��Pô±ë�ñÑð$3�, ñÑßXî�ø½èCñÑîXéÓß�þ�ë�í
ë¦÷�è�B2ß�ñWø9��ñÑøêïXè
?
ÿ

Ò<�
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éêô#ñÑô�ô�éÓù
ý2øêè4ñÑßXî
ß�ñFë�ïXì¦ñÑøXñÑô3í\ß�è�ð í�ï2øêî
è�ó�ý;è*ð�ëCÿA��÷Xè
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= ß�ë¦é½ý;í\øÓéêô*æ � ����ä�ÿ
à ��� ��z ååÇ�ÿ
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