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Circle the general golution to the differential equation whose direction field is
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5.) Which of the following could be the general solution to the differential equation whose direction

field is given below:
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Section 2.5 Autonomous equationsy ¢’ = f({y)

If given either \Gifferential equation ¢y’ = f(y)
" OR direction field:

Find-equilibrium solutions and determine if

=

stable, unstable, semi-stable.

Understand what the above means.

Asymptotically stable:
&

Asymptotically unstable:ﬁ? S oA
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Asymptotically semi-stable:="



Section 2.5: Autonomous equations: vy’ = f(y)

Example: Exponential Growth/Decay
Example: population growth/radioactive decay

' =ry, y(0) = yo implies y = ype"*
(7'.: O vh sl el s/ (l;'l =0 STABEegl sA<

r < K
s s

Example: Logistic growth: 3’ = h(y)y
Example: y' = r(1 — %)y

c < 2N\ .
Equilibrium solutions:
L qj = O vhsfdle 3 y=K S‘MJ
Ast —o0,ifty,>0,y — K
Yl)= Y

Solution: y =

yo K
yo+(K—yo)e "t
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Special cases:

Suppose f is cont. on (a,b) and the point ty € (a,b),
Solve IVP: % = f(t), y(to) = yo

y = F(t) + C where F is any anti-derivative of F.

Initial Value Problem (IVP): y(tg9) = o
Yo = F'(to) + C implies C = yo — F(tg)

Hence unique solution (if domain connected) to IVP:
y = F(t) + yo — F(to)

First order linear differential equation:

Thm 2.4.1: If p and g are continuous on (a,b) and
the point tg € (a, b), then there exists a unique fun-
ction y = ¢(t) defined on (a,b) that satisfies the
following initial value problem:

y +p(t)y =g(t), y(to) = vo.



More general case (but still need hypothesis)

are continuous on

) and[z = 9 (t,y)| 1o
(to,%o) € (a,b) x (c,d),

QU N L
he point

there exists an interval (ty — h,t9 + h) C (a, b)
{ such that there exists a unique function y = ¢(t)
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Section 2.4 example: 7 = h ) 57/& Lo
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%—I; is continuous for all t # 1, y # 2

Thus the IVP ‘fi—? = (1_t)1(2_y), y(to) = yo has a

unique solution if ¢ 1, yg # 2,
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Note that if yg = 2, fl—@; = (1_t)1(2_y), y(to) = 2 has

two solutions if £y # 1

Note that-if
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(L, 1/((1 - 6)(2 — p))/sqrt(1 + 1/((1 - (2 — 9))?)

Solve via separation of variables:
J@2—ydy = [ %

2% — L = —n|l —t|+C
2

y? —4y —2In|]l —t|+C =0

Y = 4:|:\/16+4(3ln|1—t|—|—0) — 2+ /11 2l 4+ C

y=2++/2in]1 —t|+C
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