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Problem statement

dy

dt
= αy, y(0) = y0

Method 1: by view

y(t) = y0e
αt

Method 2:separation of variables

dy

dt
= αy, y(0) = y0∫
dy

y
=

∫
αdt

ln(y) = αt + c

y(t) = eαt+c = Keαt

y(0) = y0 → y(t) = eαt+c = y0e
αt

Method 3: series solution

y(t) = y0 +y1t+y2t
2 + · · ·+ynt

n + · · ·

ẏ(t) = y1 +2y2t+ · · ·+nynt
n−1 + · · ·

αy(t) = αy0 +αy1t+ · · ·+αynt
n + · · ·

Comparing the coefficients, we have

yn =
1

n!
αny0

y(t) = y0e
αt

Method 4: succesive iteration method∫ t

0

dy(t) = α

∫ t

0

y(t)dt → y(t) = y(0)+α

∫ t

0

y(t)dt

y1(t) = y0

y2(t) = y0 + αy0t

· · · = · · ·

yn(t) = y0+y0αt+
1

2!
y0(αt)2+

1

3!
y0(αt)3+ · · ·

y(t) = y0e
αt
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