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SLOPE FIELDS & EULER'S
METHOD

Section 6.1
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When you are done with your
homework, you will be able to...

» Use initial conditions to find
particular solutions of differential
equations

+ Use slope fields to approximate
solutions of differential equations

» Use Euler's Method to approximate
solutions of differential equations
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General Solutions

A function y = f(x) is called a solution of a
differential equation if the equation is
satisfied when y and its derivatives are
replaced by f(x) and its derivatives.

. Example: ¥ =¢ " is a solution of the
differential equation y'+2y =0. Verify
that this is True O
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It can be shown that every
solution of this differential
equation is of the form

—2x

y=~Ce

where Cis any real number. This
solution is called the general
solution.
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The Order of a Differential
Equation

The order of a differential equation is
determined by the highest order
derivative in the equation.

s"(¢)=-32

is a second order-differential equation.
Who remembers the general solution to

. o
this equation: sle)- bt bV, E S,
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Determine whether the
function y=cosx is a solution of
the differential equation y"-y =0

A. Yes 7/ “os
. % = =S X
B. No % sy
/
72 —
' I
(—eosx)~ ( cosxl':
_Jeoox = O

No pecause — )oK I e/v\Q? QCLWQJ@
0 whren =T i Theo v ot frue
/60’\_@29\7@\




Determine whether the
function y=Ce™ is a solution of
the differential equation y"-y =0

v A VYes
X B No

"
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Particular Solutions

» Particular _solutions of a differential
equation are obtained from initial
conditions that give the value of the
dependent variable or one of its
derivatives for a particular value of the
independent variable.

- The term "initial condition"” stems from the
fact that, often in problems involving time,
the value of the dependent variable or one
of its derivatives is known at the /n/tial time




Find the particular solution that
satisfies the initial condiirion.

y=C +C,Inx, y=0when x=2, y':zwhenxzz

A y=—In2+Inx

Xpgy=In2-Inx

Xc —In>
Y=
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Slope Fields

Solving a differential equation analytically can be
difficult or even impossible.

There is a graphical approach you can use to
learn a lot about the solution of a differential
equation.

Consider y'= F(X, y). At each point (x, y)in
the xy-plane where Fis defined, the
differential equation determines the slope

y'= F(X, )’) of the solution at that point.

If you draw a short line segment at selected
points, these segments form a slope field.










Which differential equation has
the slope field shown below?

XA y':(:082x N L T N N S S S G Y
¢ i T T T B S T T
x V2 -7 = = e -
B y=x A A
X o AN Dl A e
C. y=sm2x L o W N — o f o Y =
X | - S = S =
D. y'=— N L L L T

A ICEI=N BIMD B IMITC B ARES DGRAFHF




Euler's Method

* Euler's Method is a numerical approach
to approximating the particular solution
of the differential equation y'=F(x,y)
that passes through the point (%, ,).

* From the given information, you know
that the graph passes through this
point and has the slope y'= F(x,y) .

» This gives you a starting point for
approximating the solution.
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Steps for using Euler’s
Method

1. You have the differential equation

y'=Flx,y)
2. Now choose
X,, ¥y, and a small step size A.

3. Your new input value is
X =x _,+h
4. Your new output value is

~ 4"&;‘ yn :yn—l_l_h.F(xn—l’ yn—l)
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