MA 266 Lecture 1

Section 1.1 Mathematical Models; Direction Fields

Question: What is a differential equation?
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Example 1. (Types of equations) .
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Question: Why do we study differential equations?
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Example 2. (An example of mathematical model — A falling object)

Consider an object with o mass m falling near the sea level. Formulate a differential
equation to model its motion.
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e Physical Law: Newton’s second law ‘
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e Forces that acted on the object
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Direction Fields

We let m = 10kg and v = 2kg/s in the falling object model, so it becomes
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Basic idea of direction fields:
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Remarks on Direction Fields

Direction fields are valuable tools in studying differential equations of the form
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Two things about direction fields
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A MATLAB Implementation on Direction Fields
1. Download the MATLAB file dfield8.m from

http://math.rice.edu/"dfield

2. Type dfield8, at MATLAB command window.

3. In the popup window, enter your differential equations, and the range of independent
and dependent variables.

4. Hit Proceed to see the direction field of your differential equation.
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Example 3. Draw a direction field of the each of the following differential equations, then
determine the behavior of the solution as t — oo.

\(, (1)y =3 -2y, (2)y' =3+ 2y, (3)y = —y(5—y).

MA 266 Lecture 1 page 5 of 5



