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Exercisas
T e
/ 4.4.1. In the sbove section we ilnstrated the application of ABM methods in backward differerca
form by examining the casc of a third-order ABM method in B{ECH mode, and showsd that e
process was cquivalenl Lo that abramed by applying the methods in standard form. Do likwwisz
[or the foorth-order ARM melhod in PECE maode.

. %ﬁvﬁ: “We illustrate the above procedure by considering the case of & third-crder ABM

F* 27" methed in PEC)® mode. Recall from §3.9 that y5 =1, %7 = Loy¥=sand 33= — g
. = ( \. not that we do nol need yo. ¥y 07 V2. We assume that the hack data JU, VU1 and
5% 21 gre available. The sequence of sub-steps for Lthe integration step fromx, 10, 4 is

P 9, =y 5 B = 4TS 4 VA
JO = Sl
o/, = £, — 1
Vﬁfﬂi = ?ﬂ.ﬂln: fi== ?jn. :
CEFISTE T U

nid
L = Pt :j:"'v-;fhljj
E: !:I_d! = S Yrdt
L wH, = it '1-12":"[~f‘-|.3tlll "'."I‘Jri] 1)
Vit =N H By
-Errar T,.,=—==h¥> S,
Update v, = m -
v, ~ Vi, v
114 PREDICTOR-CORRECTOR METRHOOS

On expanding the dillerences in terms of function values, we easily find that

ft : . ot
. Rt A1 13
PLO-}-J. = }"Egzl_-".:‘,LEJ-fEJ F—16f52, + 3502,

i -
R AN LY vl B B 0 N A= o 0 A o £
12J'1'E3.-'r|-|!l____l-.hl:|-l:!! 3-;I'1 ! 3-}” 1 -rn""_-:l

12
whence
0 oy B s m gt U
_1‘1”.]"_,-“ ']:',_,[-..qu_ L I e |
aned
21 _ i h (5711 4 g it £1u
Visqh =¥ I 1 PP Ry =Y Jastn

These aguations will be recognized as the third-order Adarms Bashforth and Adams—
]

Moullon methods, now in standard linoer multistep form (see lable 3.2 £311),
implemented in PIECY maode. Furthes,
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5.7.4. Write the following method az a Bunge-Kutta method, and G ils arder

k. :
_";I.' [ Gl +.|ir'..|f'h]:|

Mozapn =M,

k.
Y-t =.""n_HL-:I_r[_'r'u _.:r‘::'+ ﬂ l".:'-!

Husteate the effoct of absolute stabilicy 2y wsing Lhe popaiar fourt-osder explicit methed

RIZI).
2y ef 353 1 compute oumerical soletions af (ke prohlem - Ay, pith = [ L0 — 17", where
—2l % =20
A= e =21 bl
40 43 —d4dd

wsing v fized steplensths, such thar b i inside &, for one of the values and outside it for the

nther.
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Figura 5.2 Regions of ahsolute stability: (@) Mersan's method. (B} England's mathod, (¢)

RKF45 (d) DOPAL (5, 4).

I _—

512.2. Show that for all semi-implicil Runge—~Kulla methods Lhe denominater of the arabilily
lunction s a product of rezal linear factors.
%123, Convince yoursalf, as follows, that the ® moot’ in Figure 5.2(c) is really thecs: usmg 4 ruler,
sstimate from Figore 3.2(d) the coordinales of a ponnt inside the ‘mooa’, and show that | R =< 1
al that point. In a similar way, cunvies yourselfl that the ‘moon’ is digjaint [rom the main region

of ahsoiule stability.

642, Show that the method of Exercise 5.74 applied ta {he 1est equation )* = Ay pencrales the

{2, 1) Padé approzimation to expikiy and tharafore cannct hie o p-stalie,

64.3. The fellowing method, dve ta Liniger and witloughlby (1971, uses the second derivarives

of ¥ obrained by differentiating the diffcrential system:

h " ; m B it (=

Yot — ¥ =—L'1—'-1L'rt A S R 4 -I—-'ri-rtx A ==y s,

v an abvious extension of the definition for a linsar mulisten medhod, show that the method
of velues for o and

T
has order three if §= | and order fous if in addilivn, g=10 Find L rangz
# for which the mathod is (i) A-stable and (i) L-stable.
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