Lecture 24: Numerical Methods for Differential Equa-
tions (03/13/2026)
y = f(z,y)
y(zo) = o
L0, 1, Lo, T3, - - - Ty = To +

Discretize the z-axis with step size h.

0.19 Two Types of Methods

1) Numerical Differentiation
Apply at = = z,:
Y (@n) = f(an, y(2n))

y/(xn) = f(Tn,Yn)

2) Numerical Integration

y'(x) = fla,y(x))

Integrate on [z, x,11]:

/ yiayda = [ F (o, y(2)) da

Y(Tnt1) — y(2n)

Tn+1
Yn+1 :yn+/ f(l’,y(l’))dl'

0.20 Finite Difference Approximation

/ Yn+1 — YUn
Ty) R ———m—
Y (zn) .
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(1st order forward)

w = F(Zns Yn)

Yn+1 = YUn + hf<xm yn)
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