
Math 128A: Worksheet #10

Name: Date: April 14, 2021

Spring 2021

Problem 1. Derive the Adams-Moulton two-step method using divided di↵erences for the interpolating
polynomial.
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Problem 2 (5.7, #1a). Use the Adams Variable Step-Size Predictor-Corrector Algorithm with tolerance
TOL = 10�4, hmax = 0.25, and hmin = 0.025 to approximate the solutions to the given initial-value problem.
Compare the results to the actual values.
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Matlab demo : See DIS 101 Recording



Problem 3. Consider the second order initial value problem

8
><

>:

y
00(t) + sin(y0(t)) + y(t)2 = t
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y(0) = 1

y
0(0) = ⇡/2

1. Convert this second order equation into a first order system of equations.

2. Apply one step of Euler’s method with step size h to this first order system.
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Problem 4 (5.10, #4-ish). Consider the following multistep method to solve the di↵erential equation:

wi+1 = 5wi � 4wi�1 � 3hf(ti�1, wi�1).

Analyze this method for consistency, stability, and convergence.
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Convergence : Since this multistep method is consistent but not stable ,

the method is not convergent by theorem 5.24 .
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Problem 5 (5.10, #7). Investigate stability for the di↵erence method

wi+1 = �4wi + 5wi�1 + 2h[f(ti, wi) + 2hf(ti�1, wi�1)],

for i = 1, 2, . . . , N � 1, with starting values w0, w1.
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Stability : plz) = 12 - a ,
X- ao = 12+42-5 = (x-Dats)

⇒ X
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Problem 6. Find the region of absolute stability (RAS) for the midpoint method:

wi+1 = wi + hf
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Plot the RAS using Matlab.

6

Consider model problem : y
'
-

- flt , y)
-

-Xy ,
exact sein y

LH --ett

Then
,
win = withfltithz ,with flti , wi)) =withfltitkz ,with =withNuitEXwi)

= ( t tht t HII ) wi = . . -

= (IthitHII)
"

too

Thus
,
we get Qlh1) = Ithtt lh¥ ,

or QG) -- ItztZI

RAS -

- Eze Q : IQG)143
.
We want 101271=11 tzt Kl

.

This is equivalent to lttzt¥141 or IltztEET- 1<0 .

Now
, letting E-xtiy ,

I ItztE )! (ItztE)(HETE) = (HGtiyItGt) (I Hx- ig)tHII)
= Clltxtiy) t 47229--54) (ItG-iy) +42-2×2--5))
= ( ItxtE- E til#g) (I txtE -E - ill+Hy)
= (ItxtE- HE)2t(ftp.y2-CItxttuh-DLE-E) t (E-E)2tUt2xtx2)y2
=Ct2xtx4tG2tx3_yY-xy2)tILx4-2x2y2ty4)tyYt2xy't Rya
= ¥tYIt×¥tx3txy2t2xt2xtl

Thus
,
we need Ift# t×¥tx3txy2t 2×2+2×0


