
 

Given the ODE

y e f Gig

note that the ODE specifies the slope of a tangent
line to a curve that passes through apoint cx.gl We
can then plot a segment of a tangent line at each cx.gl
where the function f is defined to give us thedirection

associated with yt fcx.gl we can then usethe
direction field to graphically solve initial value
problems

Example sketch the direction field of
y x and use it to draw the
solution curve for the IVP
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I find all points where y c constant

looking at all points where x c verticallines

Example sketch the direction field of
YE Ey and use it to draw the

check zxtzyyko solution curve for the IVP
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Example sketch the direction field of
y x4g and use it to draw the
solution curve for the IV P
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Autonomous equations
Defi A first order ODE is autonomous if

y f Cg f is independentof x

Examples of autonomous equations
Cal y y H y ya y E YEslug
on the other hand y xty is not autonomous



suppose y fly while f and f Cgl are continuous
functions of y Then recall that

TEfly l
yGlo yo

has a unique solution for any Goyo any two
solution curves of y'sfly donot intersect
Note Clif fCgl o then y o a solution curve

passing through Gig is T

14if fLyle o then yko a solution curve

passing through Gig is 4

3 Also suppose that f ys o set y ys
a constant function so that yko

y e o f Lys fly
y ys is a constant solution of ykfly
call these equilibrium solutions ofykfcgf.AT

Sketch the diagram flyko yko yb
y

SupposeHgh_flyako fly o y o ya
f 0 if ye Cy yc yl

f so otherwise Hyko y's0 yt
phase diagram



y ya are constant equilibrium solutions

it

x

If we start solving at y slightlygreater than
ya as x x yoga
If we start solving at y slightly less than
ya as x x yoga

If we start solving at y slightly greater than
y as x s y goes away from y
If we start solving at y slightly less than
ya as x x y goes away fromyi
we call ya an attractor y a Wee



Example y y Cy 1 y 2 autonomous ODE
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Example y sing autonomous ODE

41 Find equilibrium solutions
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