opgrgsmal 1-14 1ndgar med lige vaegt 1 beagmimelsen.
Eksamensresultat og lgsninger opslas pa hjemmesiden.

I.

Consider the system of differential equations

4 = au— bvu
= —v+ du? (1)

where a, b, d are constants.
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Show that there exists a re-scaling transformation v = Az and v = By so (1) can be brought on the form

T = ar—zxyY
= —y+a’ (2)

and derive A(b,d) and B(b,d).

Find the fixed points of (2).

Determine the stability of the fixed points.

What kind of bifurcation takes place as a is varied 7 Sketch the bifurcation diagram.

What happens for a > 1/8 ?
I1.

Consider the system of differential equations

& = y+azy®
= —z+yz’ (3)

We define a symmetry transformation by R by R(z,y) = (y, ). Show that the system is reversible (i.e.
invariant under (z,y) — R(z,y), t — —t) for one value of a and determine this value.
For this value of a, show that there are invariant curves around (0,0).

The system (3) has lines of fixed points for one value of a. Determine this value of a and the line of fixed
points.

For the value of a determined in 8, draw characteristic phase portraits in the (z,y)-plane, including orbits
through (1,0) and (2,0). Find, for the case z(0) = 2, y(0) = 0 the limit z* = limy_, o z(t).

I11.
Consider the discrete mapping
_ _ 3z, if 0<z,<1/3

Determine the fixed points of (4) and their stability.

Find the orbit points of the two-cycle (where z¥, = f2(z})). Determine the stability of the two-cycle.

A cycle-point z;, can be associated with the letter L if z;, € [0;1/3] and can be associated with the letter
R if z} € [1/3;1]. In terms of these symbols, the two-cycle can under the mapping (4) be described as

The mapping (4) has two three-cycles, where z¥ = f3(z}) (and different from the fixed point). Write, in

terms of the symbols L and R, the two possible sequences for the three-cycles.
Determine the orbit points of one of the three-cycles.

Describe the stability of all periodic cycles of the mapping (4).



