31. (a) Verify that y = —1/(x + ¢) is a one-parameter
family of solutions of the differential equation

y =y~

(b) Since f(x, y) = y* and df/dy = 2y are continuous

everywhere, the region R in Theorem 1.2.1 can be

taken to be the entire xy-plane. Find a solution from

the family in part (a) that satisfies y(0) = 1. Then

find a solution from the family in part (a) that

satisfies y(0) = —1. Determine the largest interval /
of definition for the solution of each initial-value
problem.

(¢) Determine the largest interval I of definition for the
solution of the first-order initial-value problem

y' = yz, v(0) = 0. [Hint: The solution is not a mem-

ber of the family of solutions in part (a).]

1

To verify that y = — = is a solution to the differential equation y = y2, evaluate both the
left-hand side (3y) and the right-hand side (y2) of the differential equation using the given

expression for y.

Step 1: Compute the derivative 3/’ (Left-Hand Side)

Rewrite y using negative exponents:

y=—(z+c)”’

Differentiate with respect to x using the power rule and chain rule:
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¥y=—[-(+e) | ==(-1)(z+c)2- %(:c+c)

Since L (z +¢) =1:

!

_ 1
¥y= (z + ¢)?

Step 2: Compute y2 (Right-Hand Side)

Square the expression for y:

2 (‘%ﬂ’y B (;f:—:);)z - (:t-fl-c)2
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Step 3: Compare both sides

Since both sides yield the same expression:

Y= =
(z + ¢)?
The left-hand side equals the right-hand side, verifying thaty = — L isa one-parameter

z+c
family of solutions to y' = y2.

(b) Since f(x, y) = y* and 9f/dy = 2y are continuousu

everywhere, the region R in Theorem 1.2.1 can be |

taken to be the entire xy-plane. Find a solution from

the family in part (a) that satisfies y(0) = 1. Then

find a solution from the family in part (a) that

satisfies y(0) = —1. Determine the largest interval 1
of definition for the solution of each initial-value
problem.
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(¢) Determine the largest interval / of definition for the
solution of the first-order initial-value problem
y' = y2,y(0) = 0. [Hint: The solution is not a mem-
ber of the family of solutions in part (a).]
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32. (a) Show that a solution from the family in part (a)
of Problem 31 that satisfies y' = y?, y(1) = 1, is
y=1/2 - x).

(b) Then show that a solution from the family in part (a)
of Problem 31 that satisfies y’ = y%, y(3) = —1, is
y=1/(2 — x).

(c) Are the solutions in parts (a) and (b) the same?
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(c) Are the solutions in parts (a) and (b) the same?
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