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By differentiation, we get that

1 2t

(1) = ") — _
yt)=q1pm v Ao

so if y solves the differential equation, we get that

2t 1
2+ —— t—— = 0.
( +)<a+ﬂﬁ>+a1+ﬁ

Thus,
—2t +at

=0
14 ¢ ’
so that for ¢t # 0 we get a = 2.

a) We choose 21 = ¢ and x2 = y. Then we get

i1 =y " =ay +by+c
=axy + bxo +c

and
. /
T2 =Y = 7.

We can thereby rewrite the differential equation as a system
= Ax +d,

where

x = (r1,22), A:lcll 8], d = (c,0).

b) We choose z1(t) = y(t) and z2(t) = t. Then, we have

i1 =1y =g(t)y = g(x2)z1
o =1,
so that we can rewrite the differential equation as

(&1, %2) = (9(z2)71,1)
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c) We choose 21 = 33, x5 =y, 23 = ¢/ and 24 = y. Then we have

i1 =y =sin(y)(y)* = sin(z4)a3

iy =y® =1

T3 = T2
T4 = 3,
so that we can write the differential equation on the form & = f(z) with

-T:(.Tl,...,$4)

f(z) = (sin(x4):c§,x1,a:2,x3).

a) The function f is zero in the points 0, +1og(2). These are the equilibrium points

of the differential equation. Below is a drawing of f, and the qualitative behaviour
of the solutions to the differential equation.

|

i (2) ’ gt

If our initial data is on the interval (—oo, —log(2)) the solution will go to —oo
as t — oo.

e On the interval (—1log(2),0) the solution tends to the equilibrium point 0.
e On the interval (0,log(2),0) the solution also tends to the equilibrium point 0.
e On the interval (log(2), c0) the solutions tends to +oc.

From the list we observe that the equilibrium point 0 is stable, while +log(2) are
unstable.

b) and c) We make the following drawings:
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