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Math 104 – Rimmer

9.1 Intro to Diff. Eq.9.1 Introduction to Differential Eq.
A differential equation is an equation that involves a derivative

As soon as you learned how to find the anti-derivative, you were solving your first 

differential equation.

( )2 3 4x x dx− +∫

( )2
. . :   3 4.  Find .

dy
x x y x

dx
= − +Diff eq

This is asking the question : 

What function has                              as its derivative?
2 3 4x x− +

( )
3 2

3
: 4

3 2

x x
y x x C= − + +Answer

So you have been solving differential 

equations for quite some time now.  

These have all been of the form:

( )
dy

f x
dx

=

This is called the general solution.

When given an initial condition: ( )0 7y =

You can find the particular solution.

( )
3 2

7
3

4
3 2

x x
y x x= − + +
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( ),
dy

f x y
dx

=

A more difficult differential equation is:

This is asking you to find the function

that has a derivative that is the right hand side

(a function of the input variable x and the function itself) 

( )y x

2dy
y x

dx
=

2 3 2

2

3 6dy x y x

dx y

−
=

2 lndy y x x

dx x

+
=

These are examples where we can actually find an explicit formula for the solution.

In Math 104, we learn 2 techniques to solve first order differential equations:

• Separable Differential Equations

• Linear Differential Equations

Covered in section 7.2

Covered in section 9.2

Separable Separable Linear

dy
y x

dx
= −

Linear

This is called a first order differential equation



3/6/2012

2

Math 104 – Rimmer
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( ),
dy

f x y
dx

=
( )

( )

at each point , , the solution curve 

should have a slope of  ,

x y

f x y

Example: 
dy

x y
dx

= +( )

( )

If we were to draw in lines that represent 

lines with the same slope as the value ,

for each point ,  we have a  .

f x y

x y slope field
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A.  2y y′ = −

( )B.  2y x y′ = −

C.  1y x y′ = + −

D.  sin siny x y′ =

Match the slope field to the diff. eq.
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When you can’t find the solution to a differential equation, you can still study it using a 

numerical approximation called Euler’s Method. 

( )1 0 0 0,y y f x y dx= +

( )2 1 1 1,y y f x y dx= +

( )3 2 2 2,y y f x y dx= +

continue...
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