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Class 3: Wednesday September 4

TITLE Analyzing DEs Using Slope Fields
CURRENT READING Blanchard, 1.2 and 1.3

Homework Assignments due Friday September 6
Section 1.2: 1, 2, 3, 6, 21, 27, 32.
Section 1.3: 7, 8, 12, 13,14,16.

SUMMARY

We begin our analysis of first order DEs by discovering how much information about the
unknown solution one can obtain without being able to obtain an explicit formula for the
solution itself by using a technique called a slope field.

1. Slope Fields

DEFINITION: direction field or slope field
A collection of short, oriented line segments called lineal elements placed at each point (z,y)
over a rectangular grid , which have slopes evaluated at each point to be f(x,y) are called

the direction field or slope field of the first order differential equation Z—y = f(z,y).
x

|[EXAMPLE |
Let’s consider the slope field y' =1 —y

: : : : SNV VNNV NS BB
Ateverypomtlnthe:Ey-planetherelsallt- :::t::::::ttﬂt:::Qi::::ttt
tle line representing a potential tangent or N N N N N N NN

) ZNNNNNNNNNNNNF NNNNNNNNNNN N

slope to the unknown function y(z). The SRS SNNSSNSSSPEISIIINNNSNNSY

NN N SN SN S S SN S S S SNSTEYE S S SSSSSSSSSS

solution to the differential equation will N o I

start at the point in the plane reprepsented CCCIZZZZIZZZZZIZZZZZZZZZZZ

e .. . A AP

by the initial condition, i.e. x =0,y = —1 O [Pl el e el el e e e

] ally 10 onch of the Titt] A iy
4

and move tangentially to each of the little 1999995399%%999%%77%777%%777

lines. Another way to think of the slope ;;;;;;;;;;;;j 1100707000

field is to view it as a still picture of run- rrrrrrrrrr i i i i rrr

ing water with flecks of dirt in it and the [} §4 1455405 i ititiiitttiy
4

il bollow, the matls of he SRR LR RN NY

solution curve will follow the path of the NS N FERE A AE

flecks of dirt. -3 2 1 0 1 2 3

There are numerous interesting things we can notice about the slope field for ¢y =1 — y:

1) All the little lines are angled the same way as we move from left to right on a horizontal
path, in other words 3" does not depend on .

2) When y = 1 all the little lines are horizontal. What does that mean?

3) When y > 1 all solution curves appear to be decreasing and concave up

4) When y < 1 all solution curves appear to be increasing and concave down
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We could l,lave predlcted all of these features of the slope field from analyzing the differential
equation y -y

Observation Explanation from Analysis of DE

1) ¥ does not depend on z

2) When y = 1 all slopes horizontal

3) When y > 1 all solutions | and U

4) When y < 1 all solutions T and N

| GROUPWORK |
Anton, Bivens & Davis, Page 601, Number 9. Match the differential equations with
their corresponding slope fields.

@)y =1/z  (b)y =1/y (c)y =™
(@ y' =y~ 1 (e)y =" (D) =sin(x)sin(y)
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