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�°Óâ��Å =Ó þÌ â �°�³Ìæ

:�ê γ �� � ã°ÈÜÂ� �­Ðß� °É (H, ͭ,∞)Ϝ

ϕ γ °ã ��ß��³íĄЄß�â�Ë íâ³ĉ � �ā [ͭ,∞)Ϝ
ϕ q : R+ → R °ã ��ÂÂ�� ê­� �â³ý³Ì« ªòÌ�í³ÓÌ Ð§ γϜ
ϕ qͭ = ͭϗ q °ã �ÐÉê°ÉïÐïãϜ
ϕ `­� �ïßú� γ ��É �� ß��Ðú�ß�� §ßÐÈ q ïã°É¨ :Ð�ûÉ�ßВã
�°§§�ß�Éê°�Â �Þï�ê°ÐÉϖ ∂ê¨ê(Ć) = ͯ/(¨ê(Ć)−qê)ϗ ¨ͭ(Ć) = ĆϜ

ϕ q� ã�ā ê­�ê γ °ã ê­� �°Óâ��Å =Ó þÌ â �òâý  �ß°ú�É �ā qϜ

+ÉêßÐ�ï��� �ā ϯ:Ð�ûÉ�ß ДͱͲ @�ê­Ϟ �ÉÉϞϰϜ
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c°  �°Óâ��Å =Ó þÌ â  Ì â«Ą ϲtϟ ϰͱϱϳ

� ⊂ C � ã°ÈÜÂā �ÐÉÉ��ê�� �ÐÈ�°Éϗ �,� �ß� êûÐ �ÐïÉ��ßā ÜÐ°Éêã Ð§ �Ϝ

a

b

D
� ' : D ! H

0

H

'(�)
'(a) = 0,'(b) = 1

q� ��đÉ� ê­� =Ó þÌ â  Ì â«Ą Óª � æ³ËßÅ  �°Óâ� γ ³Ì (�,�,�) êÐ ��

+�,�,�(γ) := +H,ͭ,∞(ϕ(γ)) := +(q) :=
ͮ
ͯ

∫ ∞

ͭ
q′(ê)ͯ�ê

= ãïÜ
ͭ=êͭ<êͮ<···<êÉ

ͮ
ͯ

É∑

°=ͮ

(q(ê°)−q(ê°−ͮ))ͯ
ê° − ê°−ͮ

û­�ß� q °ã ê­� �ß°ú°É¨ §ïÉ�ê°ÐÉ Ð§ ϕ(γ)Ϝ

ͱ
































































=Ó þÌ â ÅÓÓß  Ì â«Ą ϲYÓ°� Ϛ tϟ ϰͲϱϳ

0�
z 7! z2

0
10

�

H

C \ R+

+:(γ ∪ R+,∞) := +C\R+,ͭ,∞(γ).

@Ðß� ¨�É�ß�ÂÂāϗ û� ��đÉ� ê­� =Ó þÌ â  Ì â«Ą Óª � æ³ËßÅ  ÅÓÓß
γ : [ͭ, ͮ] #→ Ĉ ßÐÐê�� �ê γͭ = γͮ êÐ ��

+:(γ, γͭ) := Â°È
ε→ͭ

+Ĉ\γ[ͭ,ε],γε,γͭ
(γ[ε, ͮ]). �0

�"

Y Ë�âÂæϙ +:(γ, γͭ) = ͭ °§ �É� ÐÉÂā °§ γ °ã � �°ß�Â�Ϝ

+§ ϕ ∈ SZ:(ͯ,C)ϗ ê­�É +:(ϕ(γ),ϕ(γͭ)) = +:(γ, γͭ)Ϝ
ͮͯ
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.ϟ �³â³�°Å í  Ì â«Ą Óª ÅÓ«Є� â³ý�í³ý æ Óª �ÓÌªÓâË�Å Ë�ßæ

"Ðß � ⊂ Cϗ û� ûß°ê�

D�(ϕ) :=
ͮ
π

∫

�
|∇ϕ(Ć)|ͯ �Ćͯ.

c° Óâ Ë ϲtϟ ϰͳϱϳ
+§ γ Ü�ãã�ã ê­ßÐï¨­∞ϙ û� ­�ú� ê­� °��Éê°êā

+:(γ,∞) = DH(ÂÐ¨ |§′|) +DH∗(ÂÐ¨ |¨′|).

f (1) = 1

g(1) = 1�
H H

H
⇤

H
⇤

`­� °��Éê°êā °ã ß�Â�ê�� êÐ Z:�Ϣ#"" �ÐïÜÂ°É¨ã �ïê ê­� ÜßÐÐ§ °ã Üïß�Âā �É�Âāê°�Ϝ
"ïßê­�ß �ÐÉÉ��ê°ÐÉ êÐ Z:�Ϣ#"" �ÐïÜÂ°É¨ã °ã ãêï�°�� °É ϯp°¿ÂïÉ�ϙ qϞ ͳϰϜ

ͮͱ
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hÌ³ý âæ�Å =³Óòý³ÅÅ  ��í³ÓÌ

f

g

g(1) = 1

D

D⇤

D

D⇤

' := g�1 � f |S1
�

c° Óâ Ë ϰc�Â°í�¿�Ì ӄ c Ó ЕͰͶ C ËÓ³â �C]ϱ
`­� òÌ³ý âæ�Å =³Óòý³ÅÅ  ��í³ÓÌ ]ͱ : `ͭ(ͮ) → Rϗ

]ͱ([ϕ]) :=
∫

D

∣∣∣∣
§′′
§′ (Ć)

∣∣∣∣
ͯ

/Ćͯ +
∫

D∗

∣∣∣∣
¨′′
¨′ (Ć)

∣∣∣∣
ͯ

/Ćͯ + ͱπ ÂÐ¨
∣∣∣∣
§′(ͭ)
¨′(∞)

∣∣∣∣

°ã � ;�°Å â ßÓí Ìí³�Å §Ðß ê­� q�°ÂЁS�ê�ßããÐÉ È�êß°�Ϝ

ͯͲ
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