Let z = r(cosO + isinf)

Prove by induction that z" = r™[cos(n) + isin(n@)] , neZ*

Let P(n) be the proposition that

Show true forn = 2

ZZ

c0s26 = cos?6 — sin?0
sin26 = 2sinfcosf

Hence true forn = 2

Assume true forn =k

Show true forn = k+1

LHS

cos(A + B) = cosAcosB — sinAsinB
sin(A + B) = sinAcosB — cosAsinB

Hence trueforn = k+1

Concluding statement
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z™ = r"[cos(nB) + isin(n@)], neZ*

[r(cosB + ising)]?
r2(cosf + isinB)?
=12(cos?8 + 2cosBisinb + i’sin?6)

=12(cos?0 — sin?0 + i2cosHsinb)

=12(cos26 + isin26)

z¥ = r¥[cos(k6) + isin(k6)]

zF+ = rk 1 cos((k + 1)8) + isin((k + 1)6)]

= Zk+1

=zt. 7K

= z4r*[cos(kB) + isin(kO)]

= r(cos6 + isin@)r*[cos (k) + isin(k6)]

=r-1*(cos + isin@)[cos(kB) + isin(k6)]

r**1[cosOcos(kB) + icosOsin(kB) + isind cos(kO) + i?sinfsin(k0)]
r**1cos6 cos(kB) — sinbsin(kB) + i(cosBsin(kd) + sinb cos(k6))]

= rk¥*1[cos(8 + k) + isin(0 + k6)]
= r*¥*1cos((k + 1)0) + isin((k + 1)6)]
= RHS

True forn = 2
Assuming itis true forn = k thenitistrueforn = k+1
Therefore it is true foralln € Z*



