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Denote
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where 0 ≤ k ≤ n.
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The series is continued up to the point where the lower number becomes
greater than the upper number.
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Discussion:

Clearly, (1 + i)n =

n∑
k=0
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)
ik

If k is odd, then k = 4p + 1 or k = 4p + 3, where p is a natural number.
Thus, we have that ik = i or ik = −i.

If k is even, then k = 4p+ 2 or k = 4p, where p is a natural number and it
is easy to see that i4p+2 = −1 and i4p = 1.

Thus, it follows that the required sum is the real part of (1 + i)n. Since
1 + i =

√
2eiπ/4, we get
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where 2m ≤ n < 2(m+ 1).


