Complex numbers & variables
want solutions to equations like y24+1=() x2=-1

i=y-1 i’ =-1

Complex variable 7 = X-|-1y 7% — X—iy
Im(2) (X,y) Complex conjugate of z
y 4
""""""""" . Im(z) =y
y \"> . RC(Z) — X |Z|2:Z Z*:){2 _|_ y2
0 i = 10 _ -1
N Re(z 2™ pfrle ke
y e =cos(0)+ i sin(0)
_________________ 5 * e*"’=cos(8)+i sin(8)
e 1%
sin(9)=2—2
Complex z-plane 21
e 1%
COS((9)=e *e
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Proof of &%= cog(0)+isin(0) 0 =1i° =-i

-4 oY)
= =(-)(-1)=1
i"°9= {i;n=1,59.. | 4; n=3,7,11...} r=10 10 =(DED

" = {-1;n=2,6,10...| 1; n=4,8,12...}

ei9=n§j(i€))n
n-0
ei(’:lf(ié))“: f (i9)" + Zo‘j (i9)"
n=0 n(even)=0 n(odd)=1

e = 1+i0 +(i0)>+(i0)> +(10)* +(10)’ +(i0)* +(i8)” +(i0)* +(i0)’ ...
el'= {1+(i9)2 +(ie)4+(ie)6+(ie)8+(ie)1°+(ie)12...} - {(ie)1 +(i0)’ +(10)° +(10)” +(i0)’ ...}
e'={1-(0) +(8)"-(8)°+(0)° (6) *+(6)*...} +i{(0)' - (6)32 (8)°-(8)'+(6)" ..}

e’ =1cos(0)} +i{sin(0)}

cv-im2



Complex impedance application

Z.=R
2€ Z, =ioL
L Zchz—iL
= iwC wC
2 1
\z\=\/R +(wL ——)
wC
Resonance where (o[ — 1 )y =0
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: o
assume [=] ' V=V e"""*
Real currents and voltages

obtained by taking Re or Im part of
equations.

V =1(2)

V=V, +V, +V,.=1(Z, +Z,+Z,)

/= R+ia)L+L
iawC
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Impedance

Small R

]_,a1f*ge R
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