L Assignment 20

Section 7.1 (geese) 6.1 (elephants) Euler’s Method

1. (a) What is Euler’s Method used for?
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2. In this oxercise we get familiar with the notation used in Euler’s method. We consider
a pure-time differential equation f/(t) = G(¢), with initial condition f (o) = yo. The step
size Is denoted by Af.

If f/(t) = e % + 3, what is G(¢)? 24

Gk%\ - e ‘b-—l—{r}j

If f'(t) = sec(2t — 4), what is G(¢)7
G (k) = %ec ()
If /(1) = In(¢? + 1), and f(2) = —2, what are G(t), o and yo?
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G = D \ two '.'/L) “o o -
If f(t) = 3sin(4t), and f(m) = 1, what are G(t), t and yo?
ClV=2 5%, =T, Ww=4

Given that f(2) = —2 and At = 0.1, find the values of fq, £1, tg, £3, and ¢4 for which we
compute the approximations.

Lo =2 A= 4hh=22 k3 =22, dus ik

Given that f(0) = 5 and At = 0.25, find the values of tp, t1, t2, ¢3, and ¢4 for which we
compute the Adpproximations.

b =0 (Chad's given)
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Ly =4
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3. (a) Given that f/(t) = In(t* 4 1),(f(2) = —2,/and At = 0.1, write down the formulas
[look at algorithm 7.1.1 on page 4 {Bed Lofi page 413 (elephants)] for Euler’s Method.

(4
Jo= 2 Yort = Yot 6 (tr)st = Got () &8
(b) Compute ¢ and 3.

'Ei: %’b"\'ﬁ‘kﬁ: 2.4
UWa= Yot hn (-E%“GD AT
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Compute to and 9. 'k,fl_: 'E . -\~bfh = N,

qo= qat b (L rOat
o o4 @20 A (2 2+4)> 0f & ~ 4,670

Compute ¢3 and ys. "“-'5 =L, ANLF=LD
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(¢c) What is the meaning of g in (b)?

Rpyno W w0 £(20)
What is the meaning of g in (b)?
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What is the meaning of y3 in (b)?
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4. Consider the initial value problem f/(¢) = 32, f(0) = 4.
(a) Compute the first three steps of Euler’s Method with step size At = 0.5.
ho=0, qo =l knie= L hE
LAV\\—& = ‘fs\t\‘\' Gl aks= L&V\"’ %JT»V\ Nb

Ly Tlot AT=0 40 S=0.5 TP W= léc,-\-’ﬁ*cc (09)
= L A3V =H

Ee=lAnh =4 —o o sy w3 S =+ D (05y1(0S) =4S

k= bbb =1S o= 4z 43 G (0.9) = LIRS BT (08) = TS

(b) Solve the given initial value problem algebraically.
L =23 — L) =+ C
Loy=Y% % 4= oy +C s C=k
(e ==yl

(c) Plot the function in (b) and the values you obtained in (a) in the same coordinate
system.

La5) = TS

POTS =EULER'S METHOD
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5. Consider the initial value problem P/(t) =0.4P(t)} P(0) = 1000.
(a) Compute the first four steps of Euler’s Method with step size Af = 1.
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ko=2 P2 = Ab e = 4960

ko=  pa=Alt po® 2344

L=l pa= il P2 = B84UAL 6
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(b) Show that P(t) = 1000e’4 is the solution of the given initial value problem.

PG = 1000 ™ 04 4>
oL 1) = ok w00 T/ gl

(¢) Plot the function in (b) and the values you obtained in (a) in the same coordinate

system. , EGC\ = 4000 Q-O.L\‘E
, Ho—— RO 33.0
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THE END





