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19. (a) ?}{ = Flz.y} =Y and ;{f{}‘i =1 = zy=0y =1L )
(Yh=04andy: = yo -+ hF{(ro.yo) = B = 1404-1=1d21=2a+h
soyr = y{04) =14 : o
[ '- 'w) = "“’”’%}
(i h=02 = z:=02Zaduxe = 1.4, so we need to find ys. B 1 and
Y1 = yo -+ hF{zo. yo) = 1+ 02y = 1+ 0.2-1=12 ) S = O -
yo =11 + hE(z1pn) = 12+ 02y = 1.2+02-1.2= 1.4

Giiy h =01 = x4 =04s50we need to find ys. 41 = yo + hF{xo,yo) = 1+ 0.1ys

y= 11+ 01y = 1.1 +01-1.1 = L2L

Y= 1214 Oy = 121401121 = 1.331,

ys = ya + hF(z3.y3) = 1.331 +0.1y5 = 1.331 4+ 0.1 - 1.331 = 1.4641.

( We see that the estimates are underestimates s : B

they are ail below the graph of y = £°.
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(¢) (i) Forh=0.4 (exactvalue) — {approximate value) = 0% - 1.4 = 0.0918 v .
0.4 = 1.7616,

(iiy For b = 0.2: (exact value) — (approximate value) = " — 1.44 = 0.0518

(i) For b = 0.1: (exact value) — (approximate value) = Pt 14641 & 0.0277

Each time the step size is halved, the error estimate also appears 10 be halved (approximately)
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