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Complex Multiplication

C ' = I c '  j Qc '

C = I c j Qc

R = I r  j Qr

Given Complex Value

Rotated Complex Value

Rotation Value

I c '  j Qc ' =  I c  j Qc ⋅  I r  j Qr

C ' C= R⋅

=  I c I r − QcQr  j Qc I r I cQr

I c j Qc

I r j Qr

C = r
c
∡

c
R = r

r
∡

r
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Adding / Subtracting Phase

To add  R' phase to C

I c '  j Qc ' =  I c  j Qc ⋅  I r  j Qr

C ' C= R⋅

=  I c I r − QcQr  j Qc I r I cQr

To sub  R' phase to C

I c '  j Qc ' =  I c  j Qc ⋅  I r − j Qr

C ' C= R∗⋅

=  I c I r  QcQr  j Qc I r − I cQr

I c j Qc

I r j Qr

I c j Qc

I r − j Qr
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Adding / Subtracting 90 Degrees

To add  R' phase to C

I c '  j Qc ' =  I c  j Qc ⋅ 0 j

C ' C= R⋅

= −Qc  j  I c

To sub  R' phase to C

I c '  j Qc ' =  I c  j Qc ⋅ 0− j

C ' C= R∗⋅

= Qc  j −I c

I c j Qc

0 j

I c j Qc

0 − j
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Adding / Subtracting atan(K)

To add  R' phase to C

I c '  j Qc ' =  I c  j Qc ⋅ 1  j K 

C ' C= R⋅

=  I c − KQc  j Qc K I c

To sub  R' phase to C

I c '  j Qc ' =  I c  j Qc ⋅ 1 − j K 

C ' C= R∗⋅

=  I c  KQc  j Qc − K I c

I c j Qc

1 j K

I c j Qc

1 − j K

=  I c − 2−LQc  j Qc 2
−L I c

=  I c  2−LQc  j Qc− 2
−L I c

K =
1

2L
, L = 0,1, 2,⋯
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atan(K)

K =
1

2L
, L = 0,1, 2,⋯

1  j 20

1  j 2−1

1  j 2−2

1  j 2−3

1  j 2−4

0 = tan−120 = 45.00000

1 = tan−1 2−1 = 26.56505

2 = tan−12−2 = 14.03624
3 = tan−12−3 = 7.12502
4 = tan−12−4 = 3.57633
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