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o 188 O CHAPTER9 DIFFERENTIAL EQUATIONS 7
, 18. y j Note that when f(y) = 0on the graph in the text, we have y = f(y) = 0;sowe :
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e If—1 < y(0) < 1,then lim y = jand lim y=-L
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o If —2 < y(0) < —1, then 'lim y = —2and \ lim y=-L
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o Ify < —2,then lim y = —2and lim y = —00.
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19. (a) ¥’ = F(z,y) =yand y0)=1 = zo=0%= 1.
(i) h =0.4and y1 = yo + hF(z0,%) = N = 14+04-1=14 11 —zo+h=0+04=04,
soy =y (0.4) =14
(iYh=02 = T17 0.2 and x2 = 0.4, so we need to find y2.
1 = yo + hF(zo, yo) =1+ 02yo =1+ 02 1=12,
ys = y1 +hF(g1,yn) = 1.2 4021 = 1.2+ 02-1.2=144.

({i) h=01 = Za= 0.4, so we need to find ya. y1 = Yo + hF(zo,y0) = 1 + 0.1y = 14+01-1=1.1, 4

ys = y1 + hF(z1,p) = 11+ 01y =11+ 0.1-1.1=121
us = y2 + hF(22,p2) = 1.21+0.1yp = 1.21+ 0.1-1.21 = 1.331,

ya = ys + hF(xs,ys) = 1.331 + 0.1ys = 1.331 4+ 0.1-1.331 = 1.4641.

(b) /)’ =e We see that the estimates are underestimates since
. h=01 .
1 ol 02 they are all below the graph of y = e°.
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(¢) (i) Forh=0.4: (exact value) — (approximate value) = % —1.4~0.0918 "

(ii) For h = 0.2: (exact value) — (approximate value) = 04 — 1.44 = 0.0518

4 _1.4641 ~ 0.0277

(iii) For A = 0.1: (exact value) — {approximate value) = €”
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Each time the step size is halved, the error estimate also appears to be halved (approximately).
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