Section 6.1

Slope Fields and Euler’s Method
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69.y'=x+y, y0) =2, n=10, h=0.l
Y, = Yo + hF(x5,y,) =2 + (0.1)(0 +2) =22
y, =y, + hF(x,;,y,) = 22 + (0.1)(0.1 + 2.2) = 243, etc.

n 0 1 2 3 4 5 6 7 8 9 10
x, [0 |01 0.2 0.3 04 0.5 0.6 0.7 0.8 09 1.0
Yo |2 |22 | 243 | 2,693 | 2992 | 3332 | 3715 | 4.146 | 4.631 | 5.174 | 5.781
70. y'=x+y, y0) =2, n=20, h=005
v, = Yo + hF(xy,y,) = 2 + (0.05)(0 + 2) = 2.1
vy =y, + hF(x,,y,) = 2.1 + (0.05)(0.05 + 2.1) = 22075, etc.
The table shows the values forn = 0,2,4,. . ., 20.
n 0 2 4 6 8 10 12 14 16 18 20
x, |0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 09 1.0
Y, | 2 | 2208 | 2447 | 2.720 | 3.032 | 3.387 | 3.788 | 4.240 | 4.749 | 5320 | 5.960
71. y'=3x—2y, y(0)=3, n=10, h =005
Y=Y t hF(xO,yO) =3+ (0.05)(3(0) — 2(3)) = 2.7
Yy =y, + hE(x,.y,) = 2.7 + (0.05)(3(0.05) — 2(2.7)) = 2.4375, etc.
n 0 1 2 3 4 5 6 7 8 9 10
x, |0 | 005 0.1 0.15 0.2 0.25 0.3 0.35 04 0.45 0.5
v, |3 27 | 2438 | 2209 | 2010 | 1.839 | 1.693 | 1.569 | 1464 | 1378 | 1.308
72.y'=05x3 —y), yO0) =1, n=5, h=04
Y, =Y + hF(x5,y,) = 1 + (04)(0.50)3 — 1)) =1
vy =y, + hF(x,y) = 1 + (04)(0.504)(3 — 1) = 1.16, etc.
n 0 1 2 3 4 5
x, |0 |04 0.8 1.2 1.6 2.0
Y 1 1 1.16 1454 | 1.825 | 2.201
73.y'=e", y(0)=1, n=10, h=0.1
Y =Y T hF(xy,y,) = 1 + (0.1)e’® = 1.1
v, =y, + hF(x;,y,) = 1.1 + (0.1)e@ V0D = 12116, etc.
n 0 1 2 3 4 5 6 7 8 9 10
x, 0|01 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0
v, |1 1.1 | 1212 | 1.339 | 1488 | 1.670 | 1.900 | 2.213 | 2.684 | 3.540 | 5958




554  Chapter 6 Differential Equations

74. y’ =cosx + siny, y(0)=5, n=10, h=0.1
Y, = Yo + hF(x,y,) = 5 + (0.1)(cos 0 + sin 5) = 5.0041
v, =y, + hF(x;,y,) = 5.0041 + (0.1)(cos(0.1) + sin(5.0041)) = 5.0078, etc.

Yy, | 5| 5004 | 5008 | 5010 | 5010 | 5007 | 4999 | 4985 | 4965 | 4938 | 4.903

75. ? =y y=3¢y0) =3 |=x 0| 02 0.4 0.6 038 10
X
y(x) 3| 3.6642 | 44755 | 54664 | 6.6766 | 8.1548
(exact)
y(x) 3 | 3.6000 | 4.3200 | 5.1840 | 6.2208 | 7.4650
(h=02)
y(x) 3| 3.6300 | 4.3923 | 5.3147 | 64308 | 7.7812
(h=0.1)
dy 2x 5
76. o = 7, y=V2x*+ 4, y(0) =2 X 0 0.2 04 0.6 0.8 1.0
y(x) 2 ( 20199 | 20785 | 2.1726 | 22978 | 2.4495
(exact)
y(x) 2 | 2.000 2.0400 | 2.1184 | 2.2317 | 2.3751
(h=102)
y(x) 2 | 2.0100 | 2.0595 | 2.1460 | 2.2655 | 2.4131
(h=0.1)
dy 1 . . .
77. Y +cosx, y= E(sm x —cosx + e%), y(0) =0 78. As h increases (from 0.1 to 0.2), the error increases.
X 0 0.2 04 0.6 0.8 1.0
y(x) 0 | 0.2200 | 0.4801 | 0.7807 | 0.1231 | 0.5097
(exact)
y(x) 0 [ 0.2000 | 0.4360 | 0.7074 | 0.0140 | 0.3561
(h=0.2)
y(x) 0 | 0.2095 | 04568 | 0.7418 | 0.0649 | 0.4273
(h =0.1)
dy 1.~ _ _ dy _ 1. _ _
79. = 5y =72), 50) = 140, K =01 80. = —5(y = 72), y(0) = 140, h = 0.05
@7, o] 1 | 2] 3 @7, ol 1 | 213
Euler | 140 | 112.7 | 964 | 86.6 Euler | 140 {11298 | 96.7 | 86.9
(b) y =72 + 68¢ /2 exact (b) y =72 + 68¢71/2 exact
t 0 1 2 3 t 0 1 2 3
Exact | 140 | 113.24 | 97.016 | 87.173 Exact | 140 | 113.24 | 97.016 | 87.173

The approximations are better using # = 0.05.



