Which of the following ODEs on R give a phase portrait which is qualitatively the
same as the one illustrated below?
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Select one or more:
O % =x*x—=2)(x=3)(x—4)
O % =+x*(x - D(x-2)3 — x)
% = x(x — 1)(x = 2)(x — 3)

O

[J None of these.
O % =—x*(x — D(x = 2)(x = 3)
O

x=-x*(x—-2)(x-3)(x—4)

The fixed point at x = 0 of the ODE x = x* is
Select one:
O both stable and unstable
none of these
asymptotically stable

unstable

O O O O

stable

Consider the ODE on the circle S given by @ = sin’(0). The fixed pointat 6 = 0
Select one or more:

[J a. asymptotically stable

[J b. has a non-trivial basin of attraction

[J c. stable

[J d. unstable

[J e. neither stable nor unstable

[J f.  None of these.



Which of the following ODEs on R give a phase portrait which is qualitatively the same as the one illustrated above?

Select one or more:
O x=0+x)x*x+2)>*x+4)
X = x(x — 1?*(x = 2)(x = 5)
x=x(x—-1(x-2)(x-3)
% = (x +2)(x + D?(x = 1)(x — 2)*

X = —(x+ D)(x + 2)(x + 3)*(x + 4)?

00000

None of the other answers.

Which of the following ODEs on R give a phase portrait which is qualitatively the same as the one illustrated
below?

—————t— Ot

Select one or more:

O x = x(x — 1)%(x = 2)(x — 3)

O x=—x*(x — 2)(x — 3)(x — 4)}
O x=+x*x-Dx=-2°B-x)
0 x=—x*(x = D(x—2)(x—3)
[J None of these.

0 x=x*x—2)(x—3)(x—4)

Identify as to whether the following statements are true or false:

4

An asymptotically stable fixed point of a linear system on the plane is also stable

O

A stable fixed point of a linear system is always asymptotically stable -

“»

A basin of attraction of a fixed point of a linear system can be one dimensional -

A fixed point of a linear system on the plane is asymptotically stable if all orbits asymptotically converge to the fixed point as

t— o s

A fixed point of a system on the circle is asymptotically stable if all orbits asymptotically converge to the fixed point as t — oo

-
-

See below for choices!
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- unstable fixed point - ML o% fhese
- stable fixed point. but not asymplotically stable - able
- asymplotically stable fixed point
Which is the type of fixed point at the onigin for each of the following systems on R’
K=y y=—4x - o | Choica A
%= 2,5 =3y - ¢ | Oneica A
£=0y=0 - : Q?v._er ™~
x=0,y=y- o| Choee A
and on the circle S at the fixed point & = 0 for each of \Q.LE»
0 =1~ cos(f) - o ¢ ¢ Q(Ohnnr W
6 = sin(28) - S : o| Chotlee B

A\

Cheie A



