Complex Numbers Proofs

Proof 1 If z, =r,(cosé, +ising,)and z, =r,(cos@, +isind,) to find an
expression for

() z,z,

i) &
Z,

iy -

2,2, =|r,(cos@, +isind, )[r,(cosb, +ising, )]

r,r,(cos6, +ising, \cos6, +ising,)

rlrz(cose cos0, +icosd, sing, +ising, cosh, +i*sing, sind )
r,r,(cos6, cos@, —sind, sind, +i(cosé, sinb, +siné, cos¥, ))
r,r,(cos(6, +6,)+isin(@, +6,))

1
z, r,(cos@, +ising,)

1 1 cosO, —ising,
r, cOSO, +isind, cosé, —ising,

1 cosf, —ising,
r, cos® @, —i’sin’ 6,

_ 1 cos6, —ising,
r, cos’ @, +sin’ 6,

:ri(cose1 —ising,)
1
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z, r,(cos6, +ising,)

z, r1,(cos@, +ising,)

_ I, cos@, +isin@; cosH, —ising,
r, cosf, +isin@, cosé, —isino,

_ 1, cosf, cosh, —icosh, sing, +isin, cosH, —i’sing, sinb,
r, cos’ @, —i’sin’ 6,

_ 1, €0s6, c0s I, +sind, sinb, +i(sind, cosd, —cosb, sind,)
r, cos’® 6, +sin® 6,

r

1
r

(cos(p, - 9,)+isin(@, - 9,))

Proof 2 Proof of De Moivre’s Theorem.
If z=r(cos 9 +ising) prove z" =r"(cosn$+isinng)

We need to prove this using proof by induction.

Prove for n=1
r(cosd+ising)=r(cosI +ising)

Assume for n =k
(r(cos 9 +ising)) =r*(coskd +i sink)

Prove for n=k +1

To prove (r(cosd +isind))** =r**(cos(k +1)9 +i sin(k +1)9)

(r(cos 9 +ising))"
= (r(cos 9 +isin®))(r(cos 9 +isind))
=r*(coskd+isink9)(r(cos 9 +isin3))
=r*.r(coskdcos 3 +icoskgsing +isinkdcos 3 +i’ sink9gsing)
=r**(cosk9cos 9 -sinkIsing +i(coskIsind + sink9cos 9))
=r**(cos(k3+ 9)+isin(k3+9)
=r**(cos(k +1)& +isin(k +1)9)

Conclusion

Since true for n =1and proven true for n =k +1then true in general.
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