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Abstract

From the study Uncoding of Complex Power: Decoding Exponentiation with
Recurrence Relations, which is one branch of complex numbers, it was found that
the use of De Moivre's Theorem in cases where the angle is not a standard angle
such as E'E’%’ or when multiple exponents are calculated together. This leads to
lengthy computations and a higher chance of errors. Therefore, the author was
interested in studying formulas or methods to simplify the computation of powers of
complex numbers. For this reason, the author formulated recurrence relations in
relation to the calculation of n powers by considering the relationship between z"
and lower powers. The results of the study showed that the calculation of
z™ = (a + bi)" can be derived from recurrence relations as follows, with z = a + bi

(1) Let m = bithen (a + bi)" = (a+m)" =a, +m,

(2) Define A =2aand B =m?—a?

(3) If a,, and m,, are defined by recurrence relations, then

a, = Aa,_, + Ba,,_,, aQ=1,a,=a

m, = Am,_, + Bm,_, me=0,m=m
This formula is called the Complex Power Recurrence (CPR) Method, and it was
found that the results obtained from the CPR Method and from conventional

computation of powers are equivalent.
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