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Review:
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Suppose m = 1, β = 0 and k = 4.
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Substitute y = ert into y′′ + 4y = 0

r2 + 4 = 0

r2 = −4

r = ±
√
−4 = ±2

√
−1 = ±2i

What do e2it and e−2it mean?



i =
√
−1 is called an imaginary number



Suppose the coordinates of a vector are a
and b



Regard a+ bi as an alternative notation for
a vector



u = ⟨a, b⟩ v = ⟨c, d⟩

u+ v = ⟨a+ c, b+ d⟩



u = a+ bi v = c+ di

u+ v = a+ c+ (b+ d)i



What does complex multiplication mean?

(1 + i)(2 + i) = 2 + 1i+ 2i+ i2

= 2 + 3i− 1

= 1 + 3i



Suppose the vector is a unit vector

a = cos θ b = sin θ

a+ bi = cos θ + i sin θ
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i2 = −1

i3 = i2i = −i

i4 = i2i2 = (−1)(−1) = 1

i5 = i4i1 = 1i
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= cos θ + i sin θ



Euler’s Formula:

eiθ = cos θ + i sin θ

Replace θ with −θ

e−iθ = cos(−θ) + i sin(−θ) = cos θ − i sin θ



eiθ = cos θ+ i sin θ e−iθ = cos θ − i sin θ



Substitute y = ert into
d2y

dt2
+ 4y = 0

r2 + 4 = 0 which implies that r = ±2i

y = c1e
2it + c2e

−2it

This answer can be written in terms of sin 2t
and cos 2t


