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Lecture 3: Math 285 (Bronski)
Slope Fields for Ordinary Differential Equations
Last time we gave a geometric interpretation for a first order ordinary dif-

ferential equation:
dy

dx︸︷︷︸
slope

= f(y, x)︸ ︷︷ ︸
function of (x,y)

This equation says that the derivative of the function (the tangent or slope of
the function) is determined by the current value of the function and the current
value of x the independent variable. Thus we have the following graphical
construction. At each point x, y in the plane we can put a small line segment of
slope f(y, x). By “following” the slope lines we can generate a solution curve to
the differential equation. This method is excellent for giving a qualitative idea
as to the behavior of solutions to differential equations.

Example 1. Consider the differential equation

dy

dx
= −x

y

The slope field associated to this equation looks like the following:
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Since this equation is separable we can solve it explicitly.

This solution supports what we guessed from examining the phase plane.

A similar looking example is provided by

dy

dx
=

x

y

The slope field looks like

and so the solutions to this differential equation are quite different. They
are hyperbolae, as can be seen from integrating the equation.
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Often wants a qualitative understanding of the behavior of a model, without
necessarily wanting to know the solution formula in great detail. There are a
number of models that are amenable to analysis by this method. One famous
one is the logistic model

Example 2. Logistic Model A common model for the growth of populations
is called the “logistic model”. The logistic model posits that the growth of a
population is according to the equation

dP

dt
= k(P )P

where k(P ), the birth rate, depends on the current population. The most com-
mon assumption is that the birth rate function is a linear function

k(P ) = k0(P0 − P )

Where P0 is the maximum sustainable population. Note that for small popula-
tions, P < P0 the birth rate is positive, but for populations above the maximum
sustainable one the birth rate becomes negative.

Analyze this model.
Slope Field Analysis


