Solutions 9.2---Spring 2008

2. (a) oo (b) From the figure, 1t appears that y = 7 15 an equilibrium solution.
t From the equation ' = = siny, we see that y = n7 (n an integer)
describes all the equilibrium solutions.
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3. ¥’ = 2 — y_ The slopes at each point are independent of =, so the slopes are the same along each line parallel to the z-axis.
Thus, IIT is the direction field for this equation. Note that fory =2, 3" = 0.

4. ' = z(2 — y) = 0 on the lines = = 0 and y = 2. Direction field I satisfies these conditions.

5. Y =x+y—1=0onthe liney = —z + 1. Direction field I'V satisfies this condition. Notice also that on the line y = —z we
have i/ = —1, which is true in IV

6. ' =sinxsiny =0onthelines x =0andy =0,and ' > 0for 0 < = < =, 0 < y < . Direction field II satisfies these

conditions.

8. (a) y(0)=—-1

®) y(0) =0
© y(0)=1
10. Note that y’ = 0 for y = £ If |z| < |y|, theny" < 0; that is, the
r__ 2 2
* y v=% "V slopes are negative for all pomts in quadrants I and IT above both of

+1 +3 —8 the lines y = x and y = —=, and all points in quadrants I and IV
+3 +1 8 below both of the lines y = —x and y = =. A similar statement
+1 +05 0.75 holds for positive slopes.
+0.5 +1 —0.75
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23 h=01,z0=0,y0 = 1,and F(x,y) =y + xy.

Notethat 21 =20 +h=04+01=0.1,22 =02, 23 =03, and x4 = 0.4

yi =vyo+hF(ze, ) =14+01F(0,1)=14+0.1[1+ (0)(1)] = 1.1.

y2=11 +hF(z1,1n)=11401F(01,1.1)=114+01[1.1+4(0.1)(1.1)] = 1.221.

ys = yo + hF (22, y2) = 1.221 + 0.1F(0.2, 1.221) = 1.221 + 0.1[1.221 + (0.2)(1.221)] = 1.36752.

vs = yz + hF(zs, ys) = 1.36752 + 0.1F(0.3, 1.36752) = 1.36752 + 0.1[1.36752 + (0.3)(1.36752)]
= 1.5452976.

ys = ys + hF (24, ys) = 15452076 + 0.1F(0.4, 1.5452976)
= 15452976 4 0.1[1.5452976 + (0.4)(1.5452976)] = 1.761639264.

Thus, y(0.5) == 1.7T616.

24 @) h=02x0=1yo=0,and Fz,y) =z — xy.
We need to find y-, because xy = 1.2 and 2z, = 1.4,
w1 = yo + hF(zo.v0) = 04+ 02F(1,0) = 0.2[1 — (1)(0)] =0.2.
ya =1 + hF(z1.y1) = 0.2+ 0.2F(1.2,0.2) = 0.2+ 0.2[1.2 — (1.2)(0.2)] = 0.392 =~ y(1.4).
(b) Now h = 0.1, so we need to find y..
y1 =0+0.1[1 — (1)(0)] = 0.1,
y2 =01+ 0.1[1.1 — (1.1)(0.1)] = 0.199,
ys = 0.199 + 0.1[1.2 — (1.2)(0.199)] = 0.29512, and
ya = 0.29512 4 0.1[1.3 — (1.3)(0.29512)] = 0.3867544 == y(1.4).
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