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Section 1.1

Definition 1.1.1 Differential Equation

An equation containing the derivatives of one or more unknown functions (or
dependent variables), with respect to one or more independent variables, is
said to be a differential equation (DE).
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are examples of ordinary differential equations.

(b) The following equations are partial differential equations:”
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An nth-order ordinary (one independent variable) differential equation in one dependent
variable may be expressed in the following form: V29,8
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Office Hours Link! Click Here!

Linear ODEs: All of the dependent variables in the equation are to the first power, and all
the coefficients are functions of the independent variable (including constant coefficients).
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We'll spend most of our time on linear 1st- and 2nd-order ODEs, basically because they're the
easiest to solve!

All other ODEs are nonlinear ODEs.
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Special: A Nonlinear ODE that can be transformed into two nonlinear equations in Normal
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Definition 1.1.2 Solution of an ODE

Any function ¢, defined on an interval / and possessing at least n derivatives
that are continuous on /, which when substituted into an nth-order ordinary

differential equation reduces the equation to an identity, is said to be a solution
of the equation on the interval.
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Since we're talking about functions that solve these equations on AN INTERVALLI, be careful
about solution functions with holes or gaps in their domain, for example,
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Definition 1.1.3 Implicit Solution of an ODE

A relation G(x, y) = 0 is said to be an implicit solution of an ordinary dif-
ferential equation (4) on an interval /, provided that there exists at least one
function ¢ that satisfies the relation as well as the differential equation on /.

Explicit:
Implicit:
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In Problems 21 and 22 verify that the indicated expression is an im-

plicit solution of the given first-order differential equation. Find at

least one explicit solution y = ¢(x) in each case. Use a graphing util-

ity to obtain the graph of an explicit solution. Give an interval / of
definition of each solution ¢.
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Families of Solutions:
Recall:
Explicit:
=2 4—5&"‘
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But so does any function of the form
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General Solution - Before the c¢'s are defined.

Particular Solution - Specific values of the constant c are selected or found.
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But we're not bound by that restriction (an artifact of my solution method), when looking at
the equation and asking "Is this a solution?" Note that there's yet another solution that
works, namely,
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Singular Solution
A solution that is not a member of the one-parameter family of solutions of the equation
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System of ODEs:

A system of two first-order differential equations is given by:
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Elementary Functions: constant, plynomial, rational, exponential, logarighmic, trigonometric,
and inverse trigonometric, plus all algebraic and transcendental functions of these functions.
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