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Standard slope field example: v = (y — 3)(y + 1)
Equilibrium solution = constant solution.
y=C iff ¢y =0

Thus to find equilibrium solution(s) if there are any,
set 4 = 0:

0=(y—3)(y+1) impliesy=3andy = —1

Since these are constant functions, the equilibrium
solutions are y = 3 and y = —1.



Standard slope field example: 3/ = (y — 3)(y + 1)

Graph slope field (small portion of tangent line):




If ' = f(x) is a piecewise continuous function, the

slope can only change from postive to negative and

vice versa by passing thru

» a slope of 0 (horizontal tangent line) or

undefined.

> a slope of oo (vertical tangent line) or
y =y -3)y+1)

Y =@—-3)"y+1)

| YV YY |
B = = = = = = = = = = = = = =

N P .

N PP
P A e o o & AN

P A 2 o 2 A S Y
Pl o ot A A 3
NV PCEC
A VP

P L o ot & A Y
Ao o = & AN

P |
| - - - - - - |
A
' \\&\\\\\\\\&\\& ‘

” - f r“u‘.‘;‘vuﬂlﬂk‘FVIVlV
| —— f 14 e
[ f v“lﬁluﬂuﬂiﬂ,‘{
| 7 v“lﬁluﬂhﬂf‘vv* R
[ f v“ll.lhlhli‘.vv"
[ f r‘ =
| rr‘A‘LlLll B o S
[ 1 Y‘ N - . __ =
| f r‘ s I S
[ I rl = |
| f vl e
[ Y 14 P
[ V r“:l.**u*i.‘['l'l'
| V r“rulruln‘nu%nh‘r'l'l'

B S SASELZZZ2 S ANE S SR
B Nl el oA
R N P AN S

T A N P e 2 AN
| ey A vy y 4w
| wee Ay y A v v
AN Z 2222 AN S s
R AN L AN SN
B S AN P2 AN
B S S AN P AN e
| < A vy A v
AN F 2222 AN
R AN P2 oA
AN e Ll aAN S Y
R e aAY 2222 2 A etk

Pl o o & 5 A NP

Pl o s S SN

Pl o o o S A Wi
P A o o & & A JEEE

N PCECECE. |-

P A o o & & & NEEL

httr;s://www.wolfra malp~ha.com/~inpUt/?i

sIope%20fieIoi



https://www.wolframalpha.com/input/?i=slope%20field

Initial value: A chosen point (g, o) through which

a solution must pass.
CAAAAAAAAAAAAAAA

- YYYRRRERREREREY

l.e., (fo, o) lies on the EYEEYEYEYEENEYY

.  AAAAAAAAAAAAAAA

D AR A A A Ay

graph of the solution that REERERREERERRR

satisfies this initial value. RERRERRERRERRR
LAy
ARARRRRRRRARRRR D

AR A A A A A A A A\

AAAAAAAAAAAANAAA

AAAAAAAAAA AL

AAAAAAAAAAAAAAA

AARRAAARAAARA

3 2 1 0 1 2 3
https://www.wolframalpha.com/input/?i=slope%20field

Initial value problem (IVP): A differential equation
where initial value is specified.

An nitial value problem can have 0, 1, or multiple
equilibrium solutions (finite or infinite).


https://www.wolframalpha.com/input/?i=slope%20field
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f(t) to the differential

(y — 3)(y + 1) passes thru the point

Long-term behaviour

Suppose a solution
If yo > 3, then lim f(%)

equation 7/’
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(y—3)(y+1)

Standard slope field example: ¢/

2.5 Preview:

y = 3 1s an unstable equilibrium solution

y = —1 I1s a stable equilibrium solution
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Standard slope field example: ' = (y — 3)(y + 1)
2.5 Preview:

y = 3 Is an unstable equilibrium solution

y = —1 Is a stable equilibrium solution

Note: You don't need the slope field graph to
determine stability.

Note also that ¢ = (y — 3)(y + 1) is autonomous.

/

That is 3/ depends only on y: v/ = f(y)



More complicated slope field example: v = —in(t) +y

Claim: ¢y’ = —In(t) + y does not have an
equilibrium solution.

Proof by contradiction:

Suppose y = ¢ is an equilibrium solution.

Plugging y = ¢ into DE: 0 = —In(t) + ¢

Thus ¢ = In(t). But In(t) not a constant function.

Thus ¢y = —In(t) + y does not have an equilibrium
solution.



More complicated slope field example: 3 = —in(t) +y

Note when slope is zero, 0 = —In(t) + y

Thus slopes of zero occur along the curve y = In(?).
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Classic counter-example slope field: v/
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Is there a horizontal asymptote?
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Classic counter-example slope field: v/
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1 has unique solution.
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Classic counter-example slope field: v/
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0 has an infinite number of solutions.

IVP o = 43, 5(2)



> with(DEtools) :

=-3.3,y=-3.3, color=y(t) )

J,y(t),t
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Slope field created with

Maple




Slope field from wolframalpha.com
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drawn incorrectly.
Slope should be

Note: slope is
negative if y <0
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