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The system has 6 equilibrium points:

Solve[{X (-X-y+40) =0, y (-X"2-y~2+2500) == 0} ]
{tx >0, y > =50}, {x - 0, y - 50}, {x > 40, y > 0},

{x—>5(4—\/§),y—>5(4+ \/ﬁ)}, {x—>5(4+ \/ﬁ),y—>5(4— \/ﬁ)}, {x—>0,y—>0}}

N[%]

fftx-0.,y->-50},{x>0.,y->50}, {x->40., y-> 0.},
{x » =9.15476, y - 49.1548}, {x —» 49.1548, y -» —-9.15476}, {x » 0., y - 0.}}

Sqrt[850]

5434
Only 3 equilibrium points are in the first quadrant: {0,50},{40,0},{0,0}:

Linearization[x (-x-y+40), y (-x~2-y~2+2500) , X, y, {0, 0}]

The point {0, 0} is an equilibrium point.
40 0

The linearized system at {0, 0} has the form Y'(t)= ( 0 2500

)-Y(t).
The eigenvalues are A; = 2500. and A, = 40..
Linearization[x (-x-y+40),y (-x*"2-y~2+2500) , X, y, {0, 50}]

The point {0, 50} is an equilibrium point.
-10 0

The linearized system at {0, 50} has the form Y'(t)= ( 0 —5000

)-Y(t).
The eigenvalues are ; = —5000. and 1, = —10..
Linearization[x (-x -y +40), y (-x~2-y~2+2500) , X, y, {40, 0}]

The point {40, 0} is an equilibrium point.
-40 -40

The linearized system at {40, 0} has the form Y'(t)= ( 0 900

) SY(@).

The eigenvalues are 1; = 900. and 1, = —40..

Here is the linearization for the equilibrium points not in the first quadrant:

Linearization[x (-x -y +40), y (-x*2-y~2+2500) , X, y, {0, -50}]

The point {0, —50} is an equilibrium point.
90

0 —5000) YO

The linearized system at {0, —50} has the form Y'(t)= (

The eigenvalues are ; = —5000. and 1, = 90..
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Linearization[x (-x-y +4@),y (-x"2-y~2+2500) , X, y, {5 (4- 34), 5 (4+ +34)}]
The point {5 (4 - V34 )54+ \34 )} is an equilibrium point.

The linearized system at {5 (4 — 34 ). 5(4+ 34 )} has the form Y'(t)=

5(-4+ \/ﬁ) 5(-4+ \/ﬁ) ]~Y(t).

900 ~100 (25 +4 34)

The eigenvalues are 1; = —4834.08 and 1, = 10.856.

Linearization[x (-x-y+4@),y (-x"2-y~2+2500) , X, y, {5 (4+ «/34), 5(4- w/34)}]
The point {5 (4 + \/ﬁ), 5(4- \/ﬂ)} is an equilibrium point.

54+ \/ﬁ) =54+ \/ﬁ)

- Y ().
900 100 (<25 + 4 ~34)

The linearized system at {5 (4 + 34 ) 5(4- 34 )} has the form Y'(t)= (

The eigenvalues are 1; = —108.387 +201.819 ¢ and 1, = —-108.387 - 201.819i.



