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restart:

a0: =0. 3; b0:=0.1; al: =0. 4; bl: =0. 2; a2: =0. 03; b2: =0. 01;

pl ot (- (a0+b0) +( 1-al- bl) *x- (a2+b2) *x"2, x=0. . 10);
sol ve(-(a0+b0) +(1-al-bl)*x-(a2+b2) *x"2=0, x) ;
y: =subs(x=8. 872983346, bO+b1* x+b2*x"2) ;

y1l: =b10+b11*x1+b12* x1"2;

wll: =al10+alll*x1+all2*x1"2;
Dx1:=(x1-wll-al2*x2-y1l)/v1l;

collect ((x1-wll-al2*x2-y1l), x1);

sol ve(" =0, x2);

y2: =b20+b21* x2+b22* x272;

W22: =a220+a221* x2+a222* x2"2;

Dx2: =(x2-w22-a2l1*x1-y2)/v22;

col l ect ((x2-w22-a21*x1-y2), x2);

sol ve("=0, x1);

al10: =0. 3; b10:=0.1; al111: =0. 4; b11: =0. 2; a112: =0. 03; b12: =0.01; al2: =

0.07; #v11: =0. 07;

a220: =0. 3; b20: =0. 1; a221: =0. 4; b21: =0. 2; a222: =0. 03; b22: =0. 01; a21: =
0. 06; #a21: =. 01786145612; a21: =. 08070144813; a21: =. 2578777276; #a2l: =

10. 76978728; #v22: =0. 3;

pl ot ([[ X1, - (all2*x172+b12*x172+al111*x1- x1+b11*x1+a110+b10)/ al2,

x1=0. . 10] , [ - (@222*x2"2+b22* x2A 2+a221* x2- x2+b21* x2+a220+b20) / a21,

x2,x2=0..10]]);

#pl ot ([[ x1, - (all2*x172+b12*x1"2+all1l1*x1- x1+b11*x1+al10+b10)/ al2,
x1=0..10],[-(a222*x2"2+b22*x2"2+a221*x2- x2+b21*x2+a220+b20) / a21,

x2,x2=0..10]]);

x2: =sol ve(Dx1=0, x2) ;

nor mal (Dx2) ;

PCOLx1: =col | ect (numer ("), x1);
#fact or (POLx1);

DI SC. =di scri m( POLx1, x1);
factor (DI SC) ;

restart:

all0: =0. 3; b10:=0.1; all1ll: =0. 4; b11: =0. 2; al112: =0. 03; b12: =0. 01; al2:

0.07;v11: =0. 07;

a220: =0. 3; b20: =0. 1; a221: =0. 4; b21: =0. 2; a222: =0. 03; b22: =0. 01; v22;:
0. 3; #a21:=.01786145612; a21: =. 08070144813; a21: =. 2578777276; #a21l:

10. 76978728;

Dx1 := (x1-all10-alll*x1-al1l12*x1"2-al12*x2-b1l0-b11*x1-b12*x1"2)
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[v11;

Dx2 : = (x2-a220-a221*x2-a222*x2"2-a21*x1- b20-b21*x2- b22*x2"2)
/v22;

with(linalg);

j acobi an([ Dx1, Dx2], [ x1, x2]);

el: =Dx1;

e2: =Dx2;

e3: =det (j acobi an([ Dx1, Dx2], [ x1, x2]));

fsol ve({el=0, e2=0, e3=0}, {x1, x2, a21});

a21: =0. 06;

sl: =fsol ve({el=0, e2=0}, {x1, x2});

J1: =subs(sl,jacobian([Dx1, Dx2],[x1, x2]));

ei genval ues(J1);

s2: =f sol ve({el=0, e2=0}, {x1, x2}, {x1=3.8..4.1,x2=7.8..8.2});
J2: =subs(s2,jacobi an([ Dx1, Dx2], [ x1, x2]));

ei genval ues(J2);



N1-x1+b11#*x1+2110+b10) /al2,x1=0..10], [-(a222*x2*2+b2D2*xZ

> s3: =fsol ve({el=0, e2=0}, {x1, x2}, {x1=6.2..6.5,x2=7.1..7.4});
> J3: =subs(s3,jacobi an([ Dx1, Dx2],[x1, x2]));

> ei genval ues(J3);

> s4: =fsol ve({el=0, e2=0}, {x1, x2}, {x1=7.8..8.4,x2=2.3..3.7});
> J4: =subs(s4, jacobi an([ Dx1, Dx2], [ x1, x2]));

> ei genval ues(J4);

> with(plottools):

> ei genvectors(J4);



[ > Wi th(plots):

> plots[display] (arrow([8.041318103, 3. 285933828], [ . 2482482318,
-.9887947316], .2, .4, .1, color=green),arrow[8.041318103,
3.285933828], [-.9987417419, -.5014910852e-1], .2, .4, .1, color=
green));

> P:=pointplot([[6.495975052, 7. 292604942] ,[ 1. 462706847, 1. 421461230]

L 1)

> W t h( DEt ool s) :

> U2: =pl ot s[ di spl ay] (arrowm([ 4, 8],[.4697799018, .9587527912], .2,
.4, .1, color=green),arrom[4,8], [.9952324949, -.9753092315e-1],
.2, .4, .1, color=green)):

> U4: =pl ot s[ di spl ay] (arrow([ 8.041318103, 3. 285933828], [ . 2482482318,
-.9887947316], .2, .4, .1, color=green),arrow[8.041318103,
3.285933828], [-.9987417419, -.5014910852e-1], .2, .4, .1, color=
green)):

> FP: =phaseportrait([diff(x1(t),t) = Dx1, diff(x2(t),t) = Dx2],[x1
(t), x2(t)],t =-6.2 .. 4.3,[[x1(0) = 4.8, x2(0) = 8.2],[x1(0) =
4.4, x2(0) = 7.72],[x1(0) = 3.9, x2(0) = 8.8],[x1(0) = 3.6, x2(0)
= 7.8],[x1(0) = 7.6, x2(0) = 2.8],[x1(0) = 5.6, x2(0) = 3.8],[x1
(0) = 4.1, x2(0) =5.0],[x1(0) = 6., x2(0) = 8],[x1(0) = 4, x2(0)

71, [x1(0) = 2.2, x2(0) = 3.8],[x1(0) = 7.7, x2(0) = 5.3],[x1(0)

3.8, x2(0) = 5.7],[x1(0) 9, x2(0) = 7.4],[x1(0) = 1.63, x2(0)

1.5],[x1(0) = 1.4, x2(0) = 2.3],[x2(0) = 8.7, x2(0) = 2.9],[x1

(0) = 8.8, x2(0) =3.6],[x1(0) =7, x2(0) = 3.6],[x1(0) = 2.5, x2
(0) =6.3],[x1(0) = 1.75, x2(0) = 1],[x1(0) = 0.85, x2(0) = 0.77]

],stepsize = .5e-1,scene = [x1(t), x2(t)],linecolour = sin(t*

| Pi/2),x1=0.1..10, x2=0. 7. .10):

| > display(P, FP, U2, W4) ;
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