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It is not enough to be in the right place at the
right time. You should also have an open

mind at the right time.
— Paul Erdós
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1 Problem

Given the relation
z2 + 2z + 2 = 0 , (1)

find the values of
ϕ = z11 + z−11 . (2)

Look for solutions whose argument lies between 0 and 2π.

2 Solution

We can use the quadratic formula to solve for the roots to (1)

z± = −1± i = −
√
2
1± i√

2
. (3)

But we can rewrite z into polar form:

z± = −
√
2e±πi/4 . (4)
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So then

ϕ = z11± + z−11
±

= (−
√
2e±πi/4)11 + (−

√
2e±πi/4)−11

= −211/2[e±11πi/4] +−211/2[e∓11πi/4]

= −211/2[e11πi/4 + e−11πi/4]

= −211/2[e−πi/4 + eπi/4]

= −211/22
e−πi/4 + eπi/4

2

= −213/2 cosπ/4

= −213/2
1√
2

= −212/2 = −26 = −64 . (5)

However, this is not the answer that either the Presenter or WolframAlpha
got, so it seems that my answer is wrong. Perhaps you can find the error.
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