SLOPE FIELDS

Slope fields give us a graphical solution to a differential equation.  This can come in handy when we can’t solve the differential equation by separation of variables.


Each little segment on a slope field represents the slope of the tangent to the solution curve at that particular point.  The “big picture” that you see in a slope field is the family of curves that represent the general solutions to the differential equation.

Example: 
a. Create a slope field for the differential equation (d.e.) 
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b.  Find the general solution for the d.e. using separation of variables.

c.  Find the particular solution to the d.e. given 
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	The slope field at the right is for the differential equation
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1.  Sketch the solution to the differential equation that passes through the point (2, 0).

2. Sketch the solution to the differential equation that passes through the point (0, -1).
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[image: image6.png]Use slope analysis to match cach of the following differential equations with one of the
slope fields (a) through (d). (Do not use your graphing calculator.)
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	Construct a slope field for 
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	Construct a slope field for 
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EULER’S METHOD

Euler’s Method  is a numerical method that can be used to approximate the value of an equation at xn, given a differential equation and an initial condition.
There are 3 ways to solve differential equations:

1.  Analytically – Use separation of variables, integration, and an initial condition.

2. Graphically – Use the slope field generated by the differential equations to visualize what the original curve would look like.

3. Numerically – Use Euler’s Method to approximate solutions to a differential equation.
[image: image12.png]Euler's Method uses a succession of
tangent line approximations to estimate
the solution to a differential equation.
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When (x is very small, we can use 
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(the differential of y) to help us approximate the value of 
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  (dx = (x)  Remember that 
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If we are given a differential equation, dx, and an initial condition 
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 the easiest way to use Euler’s method is to construct a table.
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Given 
[image: image24.wmf]y

x

dx

dy

+

=

 with 
[image: image25.wmf]1

)

0

(

=

y

 and dx = 0.2, approximate y(0.8).
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Use Euler’s Method with (x = 0.1 to estimate y(0.3) where y(x) is the solution to the differential equation 
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