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Standard slope field example:[;’ = (y — 3)(y + 1]
/Equilibrium solution = constant solutioﬂ

< >iff y =0

Thus to find equilibrium solution(s) if there are any,
set 4 = 0:
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0=(y—3)(y+1) impliesy=3andy=—1
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Since these are constant functions, the equilibrium
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Standard slope field example] v/ = (y — 3)(y + 1) |
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Graph slope field (small portion of tangent line):
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If ' = f(x) is a piecewise continuous function, the

slope can only change from postive to negative and

vice versa by passing thru

e of oo (vertical tangent line) or o

slop

» a slope of 0 (horizontal tangent line
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Initial value: A chosen point (g, 7o) through which
a solution must pass.
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Initial value problem (IVP): A differential equation
where initial value is specified.

An initial value problem can have O@or multiple
equilibrium solutions (finite or infinite).
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(y — 3)(y + 1) passes thru the point
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Standard slope field example: v/
y = 3 is an unstable equilibrium solution

2.5 Preview:
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Standard slope field example: ' = (y — 3)(y + 1)
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2.5 Preview:

y = 3 Is an unstable equilibrium solution 3 -

Y
y = —1 Is a stable equilibrium solution | -——X Sthle.

N
Note: You don't need the slope field graph to

determine stability.

Note also that ¢ = (y — 3)(y + 1) is autonomous.
J J bttt odaleg,

That is 3/ depends only on y: (/' = f(y)
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More complicated slope field example: ¢/ = —ln%) + vy

Claim: @: —In(t) +aoes not have an

equilibrium soluti ')p/(/7 7 A L, //méf/m;”/e
Proof by contfadiction: /¢ /[ < =« Paae
Supposq y zélis an equilibrium solution. OL[_;;;DOC, e
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Plugging y = ¢ into DE: 0 = —In(t) + ¢

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

Thus 3y’ = —In(t) + y does not have an equilibrium
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More complicated slope field example: 1’ = —In(?) +%
& — dnt E Un

Note when slope is zero, 0 = —In(t) + y
=19 =Y - 1) =0
Thus slopes of zero occur along the curve y = [n(t).
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Classic counter-example slope field: v/
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Is there a horizontal asymptote? N O
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Classic counter-example slope field: v/
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Classic counter-example slope field: v/
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IVM has an infinite number of solutions.
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Slope field created with
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Note: slope is
drawn incorrectly.
ope should be B
negative if y <0
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