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symsfgxyv
R0=100;
F0=10;
al=0.4;
b1=0.4;
a2=2;
b2=0.1;
h=0.1;
f=al*y-b1*v*y;
g=-a2*v+b2*v*y;
X(1)=0;
Y(1) = RO;
V(1)=FO;
xf =50;
for i=1:(xf-X(1))/h
x=X(i);
y=Y(i);
v=V(i);
k1=subs(f);
m1l=subs(g);

x=X(i)+0.5*h;
y=Y(i)+0.5*h*k1;
v=V(i)+0.5*h*m1;
k2=subs(f);
m2=subs(g);

x=X(i)+0.5*h;
y=Y(i)+0.5*h*k2;
v=V(i)+0.5*h*m2;
k3=subs(f);
m3=subs(g);

x=X(i)+h;
y=Y(i)+h*k3;
v=V(i)}+h*m3;
k4=subs(f);
md=subs(g);

Y(i+1)=Y(i)+(1/6)* (k1+2*k2+2*k3+k4)*h;
V(i+1)=V(i)+(1/6)*(m1+2*m2+2*m3+m4)*h;
X(i+1)=X(i)+h;

end

figure

plot (X,Y,'r',X,V,'b','LineWidth',2) % numerical solution

xlabel('Time')

ylabel('Predator-Prey')

grid

Predator-Prey
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x, =0, v,=1 v,=0, h=0.1 g i=0 e Y,
my = £ (X0, ¥, )= F(0.1,0)=3+5x," —x,v, —», =2.000

/
m, = f .I}-|-%:‘T'}‘;J-’j +%hvf,vj +%hml]:f((}.05,l,&1) =2.008
\ L Z
m, = f| x, +%h;}; +%h1{f +ihzml,vf +%hm3]f(0,05,1.005,1.004) =2.002
\ Z Z
/
m,=f|x+hy +hv +%hzrﬁ3,vf +hrﬁ3]:f({l 1,1.01,0.2002 ) =2.01998
\ Z
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1
= v, =V, +hvy, +g(m1 +m, +my ) i” =1.0100

1
V.=V + g(ml +2m, + 2my +my, )h

i+l

=V, =V, + é (IHI +2m, +2m, +m, ) =0.2007
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x,=0.1, »=101 1,=02007, 7=01 Glti=1 pguas: Ll

m, = f(x,y.v,) =2.020
[ 1 1
m

,=f x1.+—h,yl.+—hvj,vf+lhml] =2.047
. 2 2 2
(1 1 1, ]
m,=f|x+=hy +—vh+—h m,,,1z*f+—hm2]:2.042
\ 2 2 4 2
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:1»;+%(ml+2m2 +2my +m, ) h
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h = input('step size=');

f = input(‘the function f(x,y,v)=');
X(1) = input('x0=");

Y(1) = input('y(x0)=");

V(1)= input('v(x0)=");

xf = input('xf="); step size=0.1
for i=1:(xf-X(1))/h the function f(x,y,v)=3+5*x"2-x*v-y
y=Y(i); x0=0
=X(i);
:(I=V((Ii)) ; y(x0)=1
m1=subs(f); v(x0)=0
x=X(i)+0.5%h; xf=1

y=Y(i)+0.5*h*V(i);
v=V(i)+0.5*h*m1;
m2=subs(f);
x=X(i)+0.5%h;
y=Y(i)+0.5%h*V(i)+0.25*hA2*m1;
v=V(i)+0.5*h*m2;
m3=subs(f);
x=X(i)+h;
y=Y(i)+h*V(i)+0.5*h"2*m2;
v=V(i)+h*m3;
m4=subs(f);
Y(i+1)=Y(i)+h*V(i)+(1/6)*(m1+m2+m3)*hA2;
V(i+1)=V(i)+(1/6)*(m1+2*m2+2*m3+m4)*h;
X(i+1)=X(i)+h;
end
subplot(1,2,1)
plot (X,Y,'b.") % numerical solution
subplot(1,2,2)
plot (X,V,'b.") % numerical solution
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0"+(0.3)8 +sin0=0, 6(0)=45",  6(0)=0
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g=-0.3*v-sin(y);
e .
=pi/4; P
V(1)=(§J; 'I:IJLLD.”
xf =15; [ p——
for i=1(:)(xf-X(1))/h
x=X(i);
k1=subs(f); = ) ’ . -
=subs(g); - /
e g =v, 0(0) =pi/4
=X(i)+0.5*h; .
yV(i140.5*hkL; v =—0.3v —sin 9, v( 0) =0
v=V(i)+0.5¥h*m1;
k2=subs(f);
m2=subs(g);

symsfgxyv
h=0.1;
f=v;
deol o

x=X(i)+0.5*h; 0.8 F F - 0.6 ¢
y=Y(i)+0.5*h*k2; \

v=V(i)+0.5¥h*m2;

k3=SUbS(f),‘ 0.6 0.4

m3=subs(g);

x=X(i)+h; 0.4 \ 0.2 [\
y=Y(i)+h*k3; - .

v=V(i)+h*m3;
ka=subs(f); \ N\ / \ //\
0.2 0

m4=subs(g);

Y(i+1)=Y(i)+(1/6)* (k1+2*k2+2*k3+k4)*h;
V(i+1)=V(i)+(1/6)*(m1+2*m2+2*m3+m4)*h; 0 .
X(i+1)=X(i)+h; N e

end

subplot(1,2,1)

plot(X,Y,'r','LineWidth',2) -0.4

xlabel('t")

ylabel('teta')

grid -0.4 -0.6 \/
subplot(1,2,2) V

plot(X,V,'b",'LineWidth',2)
xlabel('t') 06" F L L o8t L L L
ylabel('v') 0} 5 10 15 (6] 5 10 15
grid t t

teta
/
v
——
/
\
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