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“If you wish to advance 

into the infinite, 
 explore the finite in all 

directions.” 
 ⎯ Goethe.
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Geometric series Complex tree 
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n − ary complex tree T{c1, c2, …, cn} with 0 < |c1 | , |c2 | , …, |cn | < 1
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A = {c1, c2}

ϕ(w) = 1 + w1 + w1w2 + … + w1w2…wm

complex-valued alphabet

ϕ(111…) = ϕ(1) =
∞

∑
k=0

ck
1 =

1
1 − c1

ϕ(121212…) = ϕ(12) =
1 + c1

1 − c1c2

ϕ(112) = 1 + c1 + c2
1 + c2

1c2

ϕ(11) = 1 + c1 + c2
1

ϕ(1) = 1 + c1

ϕ(e0) = 1

nodes

w = w1w2…wm

w1, w2, …, wm ∈ A = {1 → c1, 2 → c2}

TA = T{c1, c2} = T{.3 + i.6, .5 − i.3}
                                  complex tree 

letters
word 

e0empty string root

w = w1w2w3…wk… ∈ {c1, c2}∞ = A∞

ϕ(12)

tip points ϕ(w)

ϕ(e0)

ϕ(2)
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F{.3 + i.6, .5 − i.3}
tipset                         complex tree 

FA = F{c1, c2} := ⋃
w∈{c1,c2}∞

ϕ(w)

                                  complex tree 
T{.3 + i.6, .5 − i.3}

{c1, c2} = {.3 + i.6, .5 − i.3}


