reused as 18.330 Handout Fri 12 Mar 04

18.03 Rates of Convergence* - February 21, 1990

* of integration schemes struggling with y' = l--xy2 ; ¥(0) =0, y(2)=?
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Here are various estimates of y(2) again ... in more detail, and with errors shown explicitly:

Simple Euler Parabolic Euler Improved Euler 4th-order Runge-Kutta
Steps error error : error error
N = 0.750974} -21238 0.7409 36| -31276 0.696017 -76195 0.7680 82 ~41 30
5 7784 54 +62 42 755070 -166 42 7406 11 -31601 7709 92 -12 20
6 783187 410975 762133 -10079 755995 -16217 7717 36 -4 76
7 783975 +11763 7655 30 -66 82 7625 72 -96 40 7719 90 -2 22
8 0.783760) +11548 0.7674 83 -47 29 0.7658 75 -63 37 0.7720 96 -116
9 7832 34 110 22 7686 99 -3513 7677 42 -44 70 7721 45 -67
10 7826 25 104 13 769503  -2709 7688 93 -3319 7721 71 -41
11 782019 28 07 770061 -2151 7696 51 -2561 7721 85 =27
12 0.7814 46 9234 0.7704 63 -17 49 0.770175 -2037 . 0.77219%4 -18
16 0.779595 7383 0.771313 -8 99 0.771218 -994 0.7722 07 -5
32 776193 3981 772015 -197 7720 06 -2 06 772212 0
64 7742 65 2053 7721 66 . =46 7721 65 -47 772212 0
N = 128 0.773253 +10 41 0.7722 01 -11 0.772201 -11 0.772212 0

Order m= 1 Order m= 2 Order m= 4
./ R



