Section 9.3
Problems 1 and 4

%$Problem 1

syms x vy t

sysl=x-y"2;

SYS2=x-2*y+x"2;

[x0,yo]l=solve (sysl,sys2,x,VY);
disp('Critical points:');
Critical points:
disp([xo,yo0])

[ 0, 0]
[ 1, 1]
[ =3/2+1/2*i*7~(1/2), -1/2-1/2*i*7~(1/2)]
[ =3/2-1/2*i*7~(1/2), -1/2+41/2*i*7~(1/2)]
figure
[X,Y]=meshgrid(-5:.35:5,-5:.35:5);
A=X-Y."2;
B=X-Y.*2+X."2;
C=sqrt ((A/2) ."2+(B/4.5) ."2); VecIor Flela i
quiver (X,Y,A./C,B./C,.7); 5 . . .
xlabel 'x' TIITIIITITIIZIIIIIIIIITIIINN
ylabel 'y' 4 \\.”.,_,_,,,,,/:/::/,,__,_‘_‘\\\\\
title 'Vector Field 1 N T NN
NN —— e SN N A S
3 NN N~ - - ///’1/{/1,_‘\\\\\
:\\\\‘._,,,/,////,/,,,_\:‘R\
2 \iii“"""/ffff"':‘\ g
NN ANl T l7ns sl }
£ = @(t,x) [x(1)-x(2)*2;x(1)- §RSS\\\'::j;;:://;\f\B”;f”f”
A . 1 \ N -
e (2) e (1) nals VNNNNANSITI LA s bbb
ord o I N NN I
hold on "\ N\~ Z
o s > \\\\\\\\\\\\\\\(((/ffffff/f/f
L A ATATATA TR T TR N NN W | {‘ fLtrttrt
for b = 0:1:5 1 ATATATA TR UV W U N NN N R ‘ tt1t
[t,xa] = ode45(f, [0 10], N\QR\\\\\\\\\\\QQ‘HH
LV VR U N NE N N VRV NN
[a b]); 2 AN T N N N U LU U R SR
plot (xa(:,1),xa(:,2)) :i\\\\\\\\\\\\\\\\\tkzz'\\;‘211
[t, xa] = ode45(f, [0 -57, 3 LUA VAN NE N NN S R N N R NN
(2 b1 NN N R
plot (xa(:,1),xa(:,2)) -4 ‘\:\\\\\\\\\\\\\\\\\\\\\\\t{E§§
NN NN NN NN~ ~ N~ < <~NN NN\ N
end \\\\\\\\\\\:\:\\\\\\\\\\\\\\\
end -5 SR U U N N T S U N VIR W U U N W
axis([-2 5 -2 3]) 4 2 0 2 4
quiver (X, Y, U./L, V./L, .4); X

hold off



%$Problem 4
sys3=x+ty"2;

sysd=x+y;
[x0,yo]l=solve(sys3,sysd,x,Vy);
disp('Critical points:');

Critical points:
disp ([xo,yo])

[ 0, 0]
[ -1, 1]
figure
[X,Y]=meshgrid(-5:.35:5,-5:.35:5);
A=X+Y."2;
B=X+Y;
C=sqgrt ((A/2) ."2+(B/4.5).72); A L
quiver (X,Y,A./C,B./C,.7); 5 4 8 2 4 0 1 2 3 4 5
xlabel 'x'
ylabel 'y'
title 'Vector Field 4'
Vvector rieia 4
f=0(t,x) 6 . . T . .
[x(1)+x(2)"2;x (1) +x(2)1;
figure; | Aem e s e - - - - - o -
hold on ni s eefefiefiefefefefebaiaep ettt
for a = 0:1:5 IoooIIIIoooiiIiiZiiiiZiiZiiIs
for b = 0:1:5 ST ITIICIIILIIIIIIIIIiIIillloT
[t,Xa] =ode45(f, [O 10], y \\:::: ‘‘‘‘‘‘ P d A g A A g G
. o \\\_'f;,,///////////////
SCHY ISy NTlIIiioiiiiiiize
plOt (xa(:,l),xa(:,Z)) A /1/\';;///////////////
[t, xa] = oded5(f, [0 =57, ;;;;;ii;ii;:,\ S S A A A AR A A SR A S A A
b . 0 //////////////\ F A AT AA A AT A AL A
[a 1) > F ///////////////,/////:///:::;
plot (xa(:,1),xa(:,2)) SAASAAAS A SN
A A A N N
o A\ S R =
end I A HU\'&“\\\““‘“"“:::::
axis([-5 5 -2 5]) &kk*\& NNNNNN SN T oo oo
. YA NN NNY NSNS S S S s
qU1ver(X, Yl U./L, v-/Ll -4); \\\\\\\\\\\\\\\NN““_'-'_:::::
hold off I NNNNIINNIIIIIICIIIIICCCCICT
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-0 1 1 1 1 1
-6 -4 -2 0 2 4




$Alpha

[X,Y] = meshgrid(-2:.25:2, -2:.25:2);
Al=X-Y."2;

Bl=X-Y.*2+X."2;

Ad=X+Y."2;

B4=X+Y;

for al=0:.1:1

figure;

hold on

A=(1l-al)*Al+al*A4;

B=(l-al)*Bl+al*B4;

C=sqrt (A."2+B."2);

quiver (X,Y, A./C,B./C,.5)

axis equal

f=Q(t,x) [(1-al)*(x(1)-x(2)"2)+al*(x(1l)+x(2)"2); (1-al)*(x(1)-
2*x(2)+x (1) "2)+al* (x (1) +x(2))1;

for a=-1:.5:5

for b=-1:.5:5

[t,xal=oded5 (£, [0 101, [a b]1);
plot(xa(:,1),xa(:,2),'r");
[t,xa]l=oded5 (£, [0 =-5], [a b]);
plot(xa(:,1),xa(:,2),'ct");
end

end

axis([-2 2 -2 21)
title 'Alpha'
end



The following graphs represent the transition of System 1 to System 4
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(I deleted the graphs that did not show much visible change)



