MATH 269A, Fall 2002. HW #4 (due Friday, October 25)

1.
(a) Determine the coefficients in

Yir1 = ao¥; + h{brf(®i+1, yiv1) + bof (w4}
if the formula is to be exact for polynomials of degree 2 (consider polynomials
2/, for 7 =0, 1, 2).
(b) Using the coefficients found in (a), find the order of the method and
a simple expression of the local truncation error (use Taylor’s expansion and
express the local truncation error function of a higher derivative of the exact
solution).

(c) What equivalent definition for the order of the method can be formu-
lated ?

2. Use the quadratic interpolant to f(z,y(z)) at z;, z;—1, z;—2 to obtain
the numerical method

4h
Yiel = Yi—3 + ?{Qf(wi, vi) — f(@ic1,yim1) + 2f (@ic2, yi—2) }-
What is the order of the local truncation error of the method ?

3. For ¢ = 1 determine the coefficients 3, in Nystrom’s formula

Yp+1 = Yp—1 + " Brof (Zp, Yp) + Brf (Tp-1, Yp-1) }-

4. Implement the fourth order Adams predictor-corrector method (sample
code provided):

h
’!/91 =y + ﬂ{55f($i, yi) — 59 f (xi—1, yi—1) + 37f(xiz2, yi—2) — 9f (zi=3, yi-3)}

h
Yie1 = Yi + ﬂ{gf(xi—}-la 3/@'(2)1) + 19f(zi, yi) — 5f (zic1, ¥i—1) + f(@i—2, yi—2) }

Verify the correctness of your implementation by applying it to the prob-
lem 32% 4 i 42
, x x

Yy (w) - 2(y _ 1) ) y(O) = —1.

(a) Explain how you obtained your starting values.

(b) Give the results at x = 2 of your algorithm for stepsizes h = 0.1, 0.05,
0.025, and 0.0125, and compare them with the exact solution at z = 2.
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