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(1) Review ODE; derive an ODE —
(2) Solving an ODE numerically AdviCe Ov
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(c) Calculating on a computer o
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Math 100A — WORKSHEET 14
EULER’S METHOD

1. COMPOUND INTEREST (BERNOULLI 1683)

(1) Suppose you have a $100 bank balance which earns an annual interest rate

of 30%.
(a) Suppose the interest is paid once, at the end of the year. How much
would your balance be at that time?

$>» + oy oo - $30

(b) Suppose instead that interest is paid four times a year. What is the
quarterly interest rate?” What would the balance be at the end of the
first quarter?
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(¢) Suppose further that interest is compounded: after every quarter the
interest is added to the balance. What would be the balance at the end

of the year?
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(d) Suppose instead that interest is compounded daily and that at a par-
ticular day the balance is y dollars. What is the balance the next day?
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(2) Suppose interest is compounded continuously and that at a particular time
y the balance is y(t) dollars, where ¢ is measured in years.
(a) What is the approximate interest rate for the period between times
t,t+ hif h is very small?
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(b) What is the balance at time ¢ + A7
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2. THE EULER SCHEME

(3) Consider the ODE 7 = 0.3y from the previous page. We will work on the
interval [0, 1] with y(0) = 100.
(a) [n = 1] What is 3/(0)? Approximate y(1) using a linear approximation.

W70y y(9)=2g
N B2yl *30(1-0) =100 30 =30

(b) [n = 2] Approximate y (3) using a linear approximation. What is ¢/ (3)
approximately? Use this to estaimte y(1). o%pyoy,'hé',\_, velue % p &:,
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( (¢) [n = 3] do the same but\Jividing the interval into three steps.
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(4) Consider the ODE ¢ = z° — zy on the interval [1, 3].
(a) Use two steps of the Euler scheme to approximate y(3) if y(1) = 0.
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(b) For which A, B, C do we have that y(z) = Az*+ B+ Ce~ 7'/ satisfies

the equation?



