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A man convinced against his will is unconvinced still.
— Proverb
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1 Problem

Given the expression

ϕ ≡ ii
ii

, (1)

express ϕ in a more conventional form.

2 Solution

First, a simplification. Let

α ≡ ii = (eiπ/2)i = e−π/2 , (2)

which is a real number.

Hence,
ϕ = ii

α

. (3)

Let’s take a natural logarithm across this, to get

lnϕ = iα ln i = iα ln eiπ/2

= (eiπ/2)α(iπ/2)

= (π/2)(eiαπ/2)eiπ/2

= (π/2)(ei(α+1)π/2) . (4)

Finally,
ϕ = eπ/2 exp [ ei(α+1)π/2 ] . (5)
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