Mathelpers

Operations with Complex Numbers

Let z, =1, (cosé, +isin6,)and z, =r,(cosd, +ising, ). To find the product, we have:

2,02, =[1,(cos6, +ising,) ][ r,(cos 6, +isind,)]

=r,e1,(C0s6, +ising,)(cos b, +isinb, )

=1, er,(cosd, cosé, +isin G, cosd, +isin g, cos b, +isin Gisin b,)
=1, r1,(C0S6,COS 6, +isin g, cos b, +isin g, cos g, —sin g,sin b,
=1, o1, (036, C0S 6, —sind;sin 6, ) +i(sin 6, cos 6, +sin 6, cos b, ) |
=1, e1,(cos(6,+6,)+isin(6,+6,))=rer,cis(6+6,)

If the trigonometric forms of two complex numbers z, and z, arez, =r,(cos®, +isin 6,) and
z, =r,(cos @, +isin 8,) then to multiply two complex numbers, we multiply the moduli and add the
arguments

7,0z, =rer,[cos(6,+6,)+isin(6,+6,)]

Let z =3(cos50+isin50)and z, =4(cos10+isin10) find 7z,
2,2, =3(cos50+isin50) e 4(cos10+isin10)

2,2, =304 c0s(50+10)+isin(50+10) |

2,2, =12[cos60+isin 60]

Let z, =r,(cosé, +ising,)and z, =r,(cosH, +ising,). To find the quotient, we have:

z r,(cos@, +ising,)

4
z, r,(cos@,+ising,)

1

= 6, +isin g,
(cos g, +isin l).rz(cos<92+isim92)

=r,(cos@, +isin 491)0ri(cos(—é’z)ﬂsin(—ﬁ2 ))
2

=r orl(cos 6, +isin 6,)(cos(—6,)+isin(-6,))
2

= :—1(005 6, cos(—0,)+isin 6, cos(—6, ) +isin 6, cos(—6,)+isin Gjisin(—6,))
2

- :_1((cos 0, cos (—6,) +isin 6, cos(—6,))+i(sin 6, cos (—6, ) —sin 6;sin (-6, )))
2

= :—1[(cos 6, cos(—0,)—sin 6, sin (—6,))+i(sin 6, cos (-6, ) +sin 6, cos (-6, ))]
2
¢ -

= é(cos(@l +(=6,))+isin(6,+ (-0, )))

= :—1(005(91 —0,)+isin(6,-6,))
2

=icis(91—.92)
I"2
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Mathelpers
If the trigonometric forms of two complex numbers z, and z, arez, =r,(cosé, +isin 6,) and
z, =r,(cos @, +isin 8,) then to divide two complex numbers, we divide the moduli and subtract the
arguments

4
z

%[Cos(@76’2)+isin((917492)], for z, =0
2

2
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