
p(z1, . . . , zn)
Dn (C \D)n

f(x) =
Ps

j=0 cje
�jx

N
N

p 2 C[z1, . . . , zn]
Dn D = {z 2 C : |z| < 1} p

⌦n ⌦ = D ⌦ = {z 2 C : |z| > 1}
p p p† =

Qn
j=1 z

degj(p)
j p(1/z1, . . . , 1/zn)

j degj(p) p zj
p(z1, . . . , zn) =

P
↵ c↵z

↵1
1 · · · z↵n

n ` = (`1, . . . , `n)
Rn

+

f(x) = p(exp(ix`)) = p(eix`1 , . . . , eix`n) =
X

↵

c↵e
ixh`,↵i

z 2 C f(z) = 0

!1, . . . ,!s Q
Q dimQ{!1, . . . ,!s}

f(x) =
Ps

j=0 cje
�jx c0, . . . , cs 2 C⇤ �0, . . . ,�s 2 C

Im(�0) = min0js Im(�j) n = dimQ{Im(�1 � �0), . . . , Im(�s � �0)} f(x)
p 2 C[z1, . . . , zn] ` 2 Rn

+

f(x) = e�0xp(exp(ix`)),

` Q

n
q 2 C[z1, . . . , zm] 2 Rm f(x) = e�0xq(exp(ix ))

Im(�1 � �0), . . . , Im(�s � �0) Q m � n.

f(x) = sin(⇡x) + " sin(x) =
1

2i

�
ei⇡x � e�i⇡x + "eix � "e�ix

�



" |"|  1
2 (�0,�1,�2,�3) = i(�⇡,�1, 1, ⇡)

(Im(�1��0), Im(�2��0), Im(�3��0)) = (⇡�1, ⇡+1, 2⇡)
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p(z1, z2) = 1
2i (z1z2 � 1 + "z2 � "z1) (z1, z2) = exp(ix`)
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e�0x
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�
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✏ = 1
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R |
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fdµ| < 1 f 2 S(R) µ

⇤ ⇢ R (ax)x2⇤R
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S(R) µ 2 S 0(R)R
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µ 2
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j=1 z

↵j

j exp(z) (ez1 , . . . , ezn)
R+ = {x 2 R : x > 0} R� = {x 2 R : x < 0}
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Im(�0)  Im(�j) j � 1 f �j = �0 + i!j

!j 2 R+ j � 1 x 2 C

f(x) = e�0x
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.
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` 2 Rn
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L ⇢ Qs R = {r 2 Qs : h!, ri = 0}

L = R? {v 2 Qs : hv, ri = 0 8r 2 R} L n Q
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n Q vj ` = (`1, . . . , `n)
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