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1 Problem

Given the relation
(−19)z = 19 , (1)

solve for z.

2 Solution

We begin by taking a natural logarithm

z ln (−19) = ln 19 . (2)

But this is the age of complex numbers, so we must broaden what we mean by
−1.

−1 = eiπe2iπk = eiπ+2iπk where k ∈ Z . (3)

So, (2) becomes

z ln (19eiπ+2iπk) = ln 19 where k ∈ Z . (4)

But
ln (19eiπ+2iπk) = ln 19 + iπ + 2iπk = ln 19 + iπ(1 + 2k) . (5)

Thus,
z(ln 19 + iπ(1 + 2k)) = ln 19 where k ∈ Z . (6)

And finally

z =
ln 19

ln 19 + iπ(2k + 1)
where k ∈ Z . (7)
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Note: There are various ways to insert an ‘exponential unity’ (1 = e2πin) into
an equation. WolframAlpha did it differently and got a different answer.
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