



































































































































Math 3113 Sec 1.3 part a

slope fields solution curves

see 1.2 If fx integrate both sides

Now consider ODE g f x y
a multivariable function

Examples from Webwork in two variables x y

y thy dog y 14 1 92

xty If If 14 1927
We cannot simply integrate both sides

There is no uniform method for solving this ODE

Today A graphinal method for constructing approximate solutions

Example y t y

Q Suppose we found a solution y x such that y o 100

What is the slope of the tangent line to the solution

y x at 0,100

A The slope is y o I 100 50

Q What if the solution we found satisfies yo zoo

A The slope is y't 21200 100






































































































































zoo

Slope o

roofslope
50

At each point a b attach a small line segment w slope fla b b

All these small line segments form a slope field or direction field

A sketch of the slope field of It L
w

E IF
Approximate solutions of y I using sketch of the slope fiel

solutionIE YPyco
d

20Ap
solution to Initial Value Problem ivp

y L yea b

ai








































































































































Different solutions

for different
initial values

General method for approximating graphical solutions

In general to construct the slope field for ODE y f x y

For each point aib

compute y a f a b
draw through Cab a small line segment w slope flab

Approximate solutions of y foxy using slope field
Choose one point a b and sketch a curve by following
the small line segments

This curve is a solution to off flag y lat b





























































































Example Consider the IVP y x y yea 4

sketch the slope field for y x y
Construct table of values of foxy x y

The more values

we take the more

precise the graphical

solution will be

Solution such that y 4 p Finer stretch

y x 7 is a solution

such that y o 1

Slope field plotter on GeoGebra

geogebra.org m W7dAdggc

Try dog Xy
on slope field plotter

II ty T



If fyI slope field

y I 1 I l

l l

a mais called

IE inatd o
o Tx

Webwork How to associate slope fields with differential equations

Example Match the following ODES with their slope fields

Fig I Fig II

ODE A It Iggy ODE B dt ggg



Ps D Check how derivatives behave along the x axis

by setting y o in foxy and gag

ffx o x g no 0

The slopes for xty The slopes for 14 Xy
are x along the x axis are 0 along the X axis

The ODE corresponds to Fig II The ODE matches Fig I

Fig I

Fig II

2 Check how derivatives behave along the y axis

by setting x o in foxy and glx y

fro y y go y o

The slopes for II xyThe slopes for T
are o along the y axisare y along the x axis

The ODE corresponds to Fig II The ODE matches Fig I




