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嘅丗 ⛮㓹灄ס0 k㍾㲊. dע .כ丝丗ס┕♓2

♏丗㛡喋⛮ס d域㵣 f : P1 → P1ⱱ㰢硌כ釤יյ⹚䐝
f , f2 = f ◦ f , f3 = f ◦ f ◦ f , ...縒ֻ.

㲊紶
fס (n⼽僿憠ס)╾丗⺬עכյ(dn + 1⩕)㛡ꄆ⺬
{(f n)′(x) | x ∈ P1, f n(x) = x (ꄆ鉮עꄆ邾י丗ֻ)}.

璡❫ם䗯㕔יכյ㚺丗 tס㛡ꯁ䌋
Λn(f ) :=

∏
f n(x)=x

(1 + (f n)′(x)t)

.ֵך㚺ꄈ┘םꄆ釐꞊鵽כ䓪韬ס☽סⱱ㰢硌ע
2 / 4

ゖ
Λn(f ?־䓪韬ֵֿםֹסלעמ(

ゖ갭銧ַ䬵ֻמ״גⱱ㰢硌ٖؕٚةٓסDynd
Ratd := {d域㵣 P1 → P1}

⊂open Ratd := {(1, d)域㵚䑴 P1 → P1}
= {(1, d)域ٜؠؕئC ⊂ P1 × P1} ' P2d+1

Dynd := Ratd (O(1))ss//PGL2

⥼⫝յ╾丗כ״㲊ך
Λn : Ratd ! Pdn+1, f ↦→ Λn(f )
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ֿ㲊ױյΛn : Ratd ! Pdn+1עPGL2┘㚺ך
Λn : Dynd ! P

dn+1

ֿ㲊ױ.

ゖ
Λn,Dyndםֹסלעמ䓪韬ֵֿ־?

❆
(McMullen)

∏∞
n=1 Λn : Dynd → ∏∞

n=1 P
dn+1ע dֿ䇖亠丗ס⥼ףׄםך僗㵣.

(Woods Hole Formula) Λ1ע⥼ס飃䇖ꪫ
(∑d+1

i=0 (−1) i (d − i)xi)ױ⻠מ.
(Lévy) Dyndע僗杼氳 (rational).

3 / 4

1 ╾丗⫝⥼
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3 ╾丗⫝⥼ס域丗
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e ≥ .כ1

ゖ
Ratd := {(1, d)域㵚䑴 P1 → P1}
Dynd := Ratd (O(1))ss//PGL2

յ
Corrd,e := {(d, e)域㵚䑴 P1 → P1}
Dynd,e := Corrd,e(O(1))ss//PGL2

?־ֹדםֹלג芗┉מ

Dynd = Dyn1,d , dimDynd,e = (d + 1)(e + 1) − 4.
3 / 4

(d, e)域㵚䑴
(f (x, y) =

d∑
i=0

e∑
j=0

ai,jxd−i
0 xi

1ye−j
0 yj

1) ⊂ P
1
x × P1

y

ע⺬㍾㲊憠סאյי㵚מ f (z, z) ⊂ P1
zך㲊״.

d + e憠⺬םמ. 芗┉ם舅抅ס⥼⫝յ╾丗יזמ׆
Λn : Corrd,e ! Pdn+en

ֿ㲊ױյPGL2┘㚺יזםכ
Λn : Dynd,e ! P

dn+en

㵵ׂ.
3 / 4
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㲊杼 (G)
• Dynd,e ! Dyn1,d+e−1 = Dynd+e−1ֿ㰆㏇יյ

generic fiberע㵣䏅狜ꝴֵך.攐מյDynd,eע僗杼氳.
• מ䬵⺎㍲䌋סյ域יַחמ㵣ס┕

A ∈ Aut(Pd+e) = PGLd+eֿ㰆㏇:

Dynd,e Pd+e

Dyn1,d+e−1 Pd+e.

Λ1

A

Λ1

• (d, e)域㵚䑴סWoods Hole飃䇖ꪫכյd + e − 1域ⱱ㰢硌סWoods Hole飃䇖ꪫס┕עAך燯ֵֹ.
4 / 4

1 ╾丗⫝⥼
2 㵚䑴ס┉芗
3 ╾丗⫝⥼ס域丗

4 / 4

㲊紶
f1, f2 : P1 → P1ֿ璡עכٜعؠًتյ

∀n, Λn(f1) = Λn(f2).

ゖ
┉芗ס d (≥ 2)域㵣 f : P1 → P1יַחמյfכ璡םٜعؠًت㵣ס⪦䏔걉עյַׂ־ֹדֵח?

㲊杼 (McMullen)
∞∏

n=1
Λn : Dynd →

∞∏
n=1
Pdn+1

ס┕յDyndע Flexible Lattés⫝⥼辐ꯛ㓊ꢜַיյ⥼ס僗㵣.
4 / 4

㲊杼 (仴湳ס磵冽)
f : P1 → P1יַחמյΛi (f ) = Λi (g) (∀i ≤ m)םכ gס⪦䏔걉ס⠕丗עյ

fס疗㍱ m ⠕丗 ⹆拨♳䙫ס 2域㵣 1 1 (Silverman,Milnor)┉芗ס d ≥ 3域㵣 1 ∞ 域⩕ס奂鬳┉芗ס 3域㵣 2 ≤ 12 (Hutz-Tepper)┉芗ס d域㛡ꯁ䌋 1 (d − 2)! (Fujimura)
(g㛡ꯁ䌋מ㲊)♳䙫ס d域㛡ꯁ䌋 1 (Sugiyama)

┉芗ס㵣 3 < ∞ (Gorbovicki)

McMullen,Gorbovickiס磵冽מ㵚יյ⮣ס⪮⛮氳ם┕槡גֻ┙:
4 / 4

--------〉

ー
ー
↓ ↓

 -------〉
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㲊杼 (G)
d域㵣 f : P1 → P1יַחמյΛi (f ) = Λi (g) (∀i ≤ םכ(3 gס⪦䏔걉ס⠕丗עյ

(2d3 · d3−1
d−1 + 2d)2d−1(d − 1)!2 gcd(d + 1, 2)

(d2 − 1)(2d)!

⠕♓┖.
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