MATH 3J04: Solutions to Home Assignment # 3

Problem 19.1 #6: The improved Euler method for the logistic equation is
Ynt1 = Yn + Al [yn - yﬂ ;

Ynt1 = Yn + 0.5A1 {yn - yrzz + y;-H - y;il} >

starting with yo = 0.5 and At = 0.1. The numerical approximations are y; = 0.525,
y2 = 0.550, y3 = 0.574, y4 = 0.599, y5 = 0.622, ys = 0.646, y; = 0.668, ys = 0.690,

Problem 19.3 #4: The Euler method for the given second-order equation is
(W1)n+1 = (Y1)n + Ab(y2)n,

(Y2)nt1 = (Y2)n + AL {tn(y2)n — 3(y1)n],

starting with (y1)o = 0, (y2)0 = —3, and At = 0.05. Here y; = y(¢) and y2 = v.
The numerical approximations for y(¢,) are y; = —0.150, y, = —0.300, y3 = —0.449,
ya = —0.597, ys = —0.742. The local error (defined as a deviation from the exact

solution) is e; = 0.0001, e; = 0.0001, e5 = 0.0024, e4 = 0.0050, e5 = 0.0080.
Problem 19.3 #8: Rewrite the Bessel equation as a system

L S
dt - y27 dt - yl t
and write the classic Runge method. The numerical approximations are
t, 1.5 2 2.5 3 3.5 4 4.5 5
(y1)n | 0.5119 0.2240 —0.0483 —0.2601 —0.3803 —0.3975 —0.3211 —0.1782

(y2)n | —0.5580 —0.5769 —0.4974 —0.3394 —0.1378 0.0657 0.2309 0.3277

Problem 10.3 #6: The Fourier series is

flz)=1—-2*= g _ 4 > cos(mn) cos(mnz)

Problem 10.8 #16: The Fourier sine tranform is

f(;r:):{ W_g: 2ii<ﬁ :/OOOB(w)sin(wx)dw,
where 2 ()
Blw) = Tw s12n Tw
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Problem 10.10 #8: The Fourier transform is

flz) = eIl = /Oo Fw)e™ dw,
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where

1

F(w) = m



