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Peschl-Minda derivatives D"f of f € #(DD)

® Fix z € D, consider ®,(u) = % € Aut(D) with ¢,(0) = z.
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Peschl-Minda derivatives D"f of f € #(DD)

® Fix z € D, consider ®,(u) = ff;u € Aut(D) with ¢,(0) = z.
® Then f o ®, € #(D),
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Peschl-Minda derivatives D"f of f € #(DD)

* Fix z € D, consider ,(u) = £, € Aut(D) with ¢,(0) = .

® Then f o ®, € #0(D), hence for u € D

(o0 =(115)

Peschl-Minda Derivatives Michael Heins



Peschl-Minda derivatives D"f of f € #(DD)

* Fix z € D, consider ®,(u) = {£Z; € Aut(D) with ¢,(0) = z.

® Then f o ®, € #0(D), hence for u € D
(fod)z)(u):f( u+z> :Zan(Z)”n

> |
1+Zu e n!

Peschl-Minda Derivatives Michael Heins



Peschl-Minda derivatives D"f of f € #(DD)

® Then f o ®, € #0(D), hence for u € D
(Foos)(w) = F(LF2) = 3 PTG,

- |
1+Zu = n!

~~ Peschl-Minda derivatives D"f (Peschl 1955).
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Peschl-Minda derivatives D"f of f € #(DD)

® Then f o ®, € #6(D), hence for u € D
0 n
(foCDZ)(u):f( u—|—2) :ZL(Z)un

Z |
1+7Zzu par L

~+ Peschl-Minda derivatives D"f (Peschl 1955).
¢ Explicit formula (Aharonov 1969):

D)= Y- i (1) 2 (- 1) ). ()

k=1
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Peschl-Minda derivatives D"f of f € #(DD)
® Then f o ®, € #6(D), hence for u € D

~+ Peschl-Minda derivatives D"f (Peschl 1955).
¢ Explicit formula (Aharonov 1969):

D) =3 " ( - 1) (—2)" (1 2P) F 9 (). (1)

K\k—1
k=1

® Recursion formula (Kim & Sugawa 2011)
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Peschl-Minda derivatives D"f of f € #(DD)

¢ Explicit formula (Aharonov 1969):

n

D) = 3. i (1) 2 (- 1) ). ()

k=1
® Recursion formula (Kim & Sugawa 2011)
D'f(z) = (1—1z?)f'(2)
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Peschl-Minda derivatives D"f of f € #(DD)

¢ Explicit formula (Aharonov 1969):

n

D) = 3. i (1) 2 (- 1) ). ()

k=1
® Recursion formula (Kim & Sugawa 2011)
D'f(z) = (1—1z?)f'(2)
D"1f(z) = DY(D"f)(z) — nzD"f(z)
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Peschl-Minda derivatives D"f of f € #(DD)

¢ Explicit formula (Aharonov 1969):

n

D) = 3. i (1) 2 (- 1) ). ()

k=1
® Recursion formula (Kim & Sugawa 2011)
Df(z2)

D"t1f(z2)

(1-12P) f'(2)

DY(D"f)(z) — nzD"f(z)
° D"Jrl;éDloD";éD”oDl.
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Peschl-Minda derivatives D"f of f € #(DD)

Explicit formula (Aharonov 1969):

n

D) = 3. i (1) 2 (- 1) ). ()

k=1
Recursion formula (Kim & Sugawa 2011)
Df(z2)

D"t1f(z2)

(1-12P) f'(2)

DY(D"f)(z) — nzD"f(z)
D"t £ Dl o D" £ D" o D',

D"f does not belong to #€(ID), but only to C*(D).
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Peschl-Minda derivatives D"f of f € #(DD)

Explicit formula (Aharonov 1969):

n

D) = 3. i (1) 2 (- 1) ). ()

k=1
Recursion formula (Kim & Sugawa 2011)
Df(z2)

D"t1f(z2)

(1-12P) f'(2)

DY(D"f)(z) — nzD"f(z)
D"t £ Dl o D" £ D" o D',

D"f does not belong to #€(ID), but only to C*(D).
Replace ' by 9 in (1) (Kim & Sugawa 2011).
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Restoring holomorphicity

Peschl-Minda derivative D"f of f:

D"f(z) = 9"(f o <1>z)|0
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Restoring holomorphicity

Peschl-Minda derivative D"f of f:

D"f(z) = 9"(f o <1>z)|0

Where holomorphicity breaks:

o, (u) = S Zu € Aut(D) ,(0) =z

1+ (2
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Restoring holomorphicity

Peschl-Minda derivative D"f of f:

D"f(z) = 9"(f o ®,)|,

Where holomorphicity breaks:
L utz _
b, (u) = T+ @ € Aut(D) ¢,(0) =z

Workaround: Replace Z with w!

&, (u,v)
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Restoring holomorphicity

Peschl-Minda derivative D"f of f:

D"f(z) = 9"(f o ®,)|,

Where holomorphicity breaks:

o, (u) = S Zu € Aut(D) ,(0) =z

1+ (2 )

Workaround: Replace Z with w!

u+z v+w
1+wu' 1+ zv

Ozulu) = (
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Restoring holomorphicity

Peschl-Minda derivative D"f of f:

D"f(z) = 9"(f o ®,)|,

Where holomorphicity breaks:

o, (u) = S Zu € Aut(D) ,(0) =z

1+ (2 )

Workaround: Replace Z with w!

u+z v+w
1+wu' 1+ zv

®, (u,v) = ( ¢, ,(0,0) = (z,w)
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Restoring holomorphicity

Peschl-Minda derivative D"f of f:

D"f(z) = 9"(f o ®,)|,

Where holomorphicity breaks:

o, (u) = S Zu € Aut(D) ,(0) =z

1+ (2 )

Workaround: Replace Z with w!

u+z v+w
1+wu' 1+ zv

&, (0, v) = ( ) € Aut(Q) ®,.,(0,0) = (z,w)

with N
Q:={(z,w) e C*: z-w #£ 1}
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Peschl-Minda derivatives on Q
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A schematic picture of Q
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A schematic picture of Q
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A schematic picture of Q
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A schematic picture of Q
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A schematic picture of Q
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Peschl-Minda derivatives D™"f of f € #(Q)

D™"f(z,w) = 07" 05(f o ®,,, € 76(Q)

)}(0,0)
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Peschl-Minda derivatives D™"f of f € #(Q)

D™"f(z,w) = 07" 05(f o ®,,, € 76(Q)

)}(0,0)

e Recovers Peschl-Minda derivatives on D and $!.
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Peschl-Minda derivatives D™"f of f € #(Q)

D™"f(z,w) = 07" 05(f o ®,,, € 76(Q)

)}(0,0)

e Recovers Peschl-Minda derivatives on D and $!.
e DM = (1 - 2zw)20,0,, = %AZW.
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Peschl-Minda derivatives D™"f of f € #(Q)

D™"f(z,w) = 07" 05(f o ®,,, € 76(Q)

)}(0,0)

e Recovers Peschl-Minda derivatives on D and $!.
e DM = (1 - 2zw)20,0,, = %AZW.

Theorem (Moucha, Roth, Sugawa, H.)

Recursion identity
Dm+1,n _ W(n . m)Dm,n + Dl,O © Dm,n+n(n - 1)Dm,n71 )
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Peschl-Minda derivatives D™"f of f € #(Q)

D™"f(z,w) = 07" 05(f o ®,,, € 76(Q)

)}(0,0)

e Recovers Peschl-Minda derivatives on D and $!.
e DM = (1 - 2zw)20,0,, = %AZW.

Theorem (Moucha, Roth, Sugawa, H.)

Recursion identity
Dm+1,n _ W(n - m)Dm,n + Dl,O © Dm,n+n(n - 1)Dm,n71 )

Theorem (Moucha, Roth, Sugawa, H.)
If m > n, then there exist ax(m, n) € Ny s.t.

n—1
D™ = D" ((DM)" + 37 a(m, n)(DM)")

k=1
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Wick star product on #(Q2)

Let ¥ :=C\ ({0} U{-L: ne N}).
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Wick star product on #(Q2)

Let ¥ :=C\ ({0} U{-L: ne N}).
Theorem (Moucha, Roth, Sugawa, H.)

The factorial series
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Wick star product on #(Q2)

Let 2 :=C\ ({0}u{-%:neN}).
Theorem (Moucha, Roth, Sugawa, H.)

The factorial series

- _1n hn n n
> n!) R ey CAIR Gl

n=1

converges absolutely in F(% x Q).
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Wick star product on #(Q2)

Let 2 :=C\ ({0}u{-%:neN}).
Theorem (Moucha, Roth, Sugawa, H.)

The factorial series

frg="fe+ ) (_nl!)n (1—h)- Z"_ n=p 2N (O"%)

n=1

converges absolutely in F(% x Q).
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Wick star product on #(Q2)

Let 2 :=C\ ({0}u{-%:neN}).
Theorem (Moucha, Roth, Sugawa, H.)

The factorial series

frg="fe+ ) (_nl!)n (1—h)- Z"_ n=p 2N (O"%)

n=1

converges absolutely in F6(% x Q). For every h € 9
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Wick star product on #(Q2)

Let 2 :=C\ ({0}u{-%:neN}).
Theorem (Moucha, Roth, Sugawa, H.)

The factorial series

frg="fe+ ) (_nl!)n (1—h)- gn— n=p 2N (O"%)

n=1

converges absolutely in #6(% x Q). For every h € 9, the triple
(#6(QQ), +, *1) is a Fréchet algebra with respect to the topology of
locally uniform convergence on Q.
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This is the last slide. Take a look at the piece of paper you wrote
your questions and suggestions on. It is probably empty. On the
off—chance that it is not, the time has come to make yourself heard!
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