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Rotational symmetrization of holomorphic functions

squishy.pow.formal power-only get multiplies of N

Only sum terms that are multiples of N in C||z]]

o Let

f(z) = Zanz"
n>0
be a formal power series in complex entries, that is f(z) € C[[2]].

« Fix a positive integer N. Let (v be a N-th root of unity.
« Then if n € NN then

N N
Y=Y W =N
k=1 k=1
« If n € N\ NN then
1
N-1 1_
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« Then
f(2) =ag+a1z+ a2’ +...
flnz) =ao+ailnz+ a3z’ +...
f(C32) =ao+ailyz+ay2®+...
f(CX2) =ao+ailyz+ax(§2+...
f((fvv_lz) =ag+ algﬁ_lz + a2§]2VN_2z2 +...

« which means
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« Moreover

N
= DAV = aw?
k=1 >0

2
=agt+anz+asnz" +...

Then if f: U — C is holomorphic on a open subset U of C and

) = Yo

n>0

on a disk, then call

WE

FCh2) =Y awz'™

1
N 1 >0

=~
Il

the Zn-symmetrizer of f.
I Proposition: The Zy-symmetrizer of f is invariant under the Zy action on C.

Call the function

1 X
N Zf((z]%%) = ZGINZZ =ag+anz+ayzt+...
k=1 1>0

the rooted Zy-symmetrizer of f which is also holomorphic U — C.

= Example

The rooted Zs rotational symmetrizer of cos z is cos+/z.
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