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DEFINITION 1.2.4

A function y = f(x) that is (at least) n times differentiable on an interval [/ is called

a solution to the differential equation (1.2.1) on [ if the substitution y = f(x), y' =

fl(x), ..., y"™ = £ (x)reduces the differential equation (1.2.1) to an identity valid

for all x in /. In this case we say that y = f(x) satisfies the differential equation.
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DEFINITION 1.2.8

A solution to an nth-order differential equation on an interval [ is called the general

solution on / if it satisfies the following conditions:

> PARAMETERS.

1. The solution contains n constants|ci, ¢a, ...,

2. All solutions to the differential equation can be obtained by assigning appropriate

values to the constants.

X
/\

( ‘ (




4 L3 =3 3

Example 1.2.9 | Determine the general solution to the differential equation y” = 18 cos 3x (0«.3)( = - S M
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DEFINITION 1.2.10

An nth-order differential equation together with n auxiliary conditions of the form

y(x0) =yo, Y (x0)=y1, ..., ¥y" V(xo)=yu_1,

where yp, 1, ..., yp—1 are constants, is called an initial-value problem.
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Example 1.2.11

Solve the initial-value problem

' y” = 18 cos 3%

y(0) =1, y' (0) = 4.
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Example 1.2.13

Prove that the general solution to the differential equation

Y +0?y=0, —o0 <x < 00,

where w 18 a nonzero constant, 1s

q)

y(x) = cj coswx + casinwx, < 1

where ¢y, ¢, are arbitrary constants.
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Example 1.3.1| Find the general solution to the differential equation dy/dx = 2x, and sketch the corre-

sponding solution curves.

dy = 2AX =) }/
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Let f(x, y) be a function that is continuous on the rectangle

(Existence and Uniqueness Theorem) Clz ;,g ( X, \/)
dx

R={(x,y)ia<xL£bexy=sdk

0
Suppose further that 8_f is continuous in R. Then for any interior point (xq, Yo) in the

rectangle R, there exists an interval / containing xq such that the initial-value problem
(1.3.2) has a unique solution for x in /.
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Example 1.3.3  Prove that the initial-value problem Xo =0 L
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Example 1.3.4

Discuss the existence and uniqueness of solutions to the initial-value problem
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Example 1.3.5

d
Sketch the slope field for the d?ferential equation d—y
4
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Figure 1.3.5: Slope field and some representative solution curves for the differential equation
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Example 1.3.6 | Sketch the slope field and some approximate solution curves for the differential equation

Z—y = y2—7). = (Y. (f,y) (1.3.4)
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Figure 1.3.6: Hand-drawn slope field, isoclines, and some solution curves for the differential

on — — .

2x

y(x) = 1




Example 1.3.7

Sketch the slope field for the differential equation
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