LAB 3 (by Svenja L owitzsch)

EChapter 7
[ Chapter 7.1
r> eql:=diff(y(t),t)+5*y(t)=2*t; dsolve(eql,y(t));

%y(t)%* Sy(t)=2t
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(-51)

y(t) = —2—5+e cl
> dsol ve({eql, y(1)=2},y(t));
42 (s
2 2 25°
y(t) = t—25+ e
> ysol : =rhs(dsol ve({eql, y(1) =2}, y(t)));
42 (5t)
2. 2 25°
Yool =526

> pl ot (ysol ,t=0..3);
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ﬁfChapter 7.2
> w th(DEt ool s):

r> wi th(plots):

y(x)=

eq2: =di ff(y(t),t$2)+6*diff(y(t),t)-7*y(t)=1;

y:=y
2
eq2 = g%z y@)E* 6 %y(t)%‘ 7y()=1

~> dsol ve(eq2, y(t));

y(t)= —% + Cle'+_c2e
> dsol ve({eq2, y(1)=5, D(y)(1)=2},y(t));
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r> dfieldplot(diff(y(x),x)=x*sin(y(x)),y(x),x=-2..2,y=-1..1);
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(> plotl:=dfieldplot(diff(y(x),x)=x*sin(y(x)),y(x),x=-2..2,y=-1..1):
[ > dsol ve({diff(y(x),x)=x*sin(y(x)),y(0)=.25},y(x));
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Make sure you announc the change in the next command :
> plot2:=plot(rhs(%2]), x=-2..2):
> di splay([plotl, plot2]);
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ﬁ Chapter 7.3
> eq3

1; dsol ve({eg3,y(0)=1},y(t));

%y(t)%+ sin(y(t)*) =1

=di ff(y(t),t)+sin(y(t)"2)

eg3:

d

1
sin(a®)-1

z

1}, y(ot) , humreri c) ;

RootOfE + E

=dsol ve({eq3, y(0)

y(t)

"> f:

end proc

f:=proc(rkf45_x) ...

"> f(0);

f(0.5);

1]
1.06203232971291727]

0,y(t)=
odeplot (f,[t,y(t)],0..4);

[t

[t=.5,y(t)

"> with(plots):




1.18;
1.16;
1.14;
1.12;
1.1;
1.08;
1.06;
1.04;
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ﬁfChapter 7.6

[ Problem 1
> eql:=diff(y(x),x)=(x*y(x)+3*x)/(x"2+1);
ysol 1: =rhs(dsol ve({eql, y(2)—1} y(x)));
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"> pl ot (ysol 1, x=-10. . 10) ;
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[ Problem 5
r> eq:=di ff(y(x),x)+y(x)=sin(x); ysol:=rhs(dsolve({eq, y(0)=0},
y(x)));

&= By Er Y =S
1 1 1 X)

ysol := —5 cos(x)+53in(x)+5e(_
~> f:=dsol ve({eq, y(0)=0}, y(x),nureric);

L f:=proc(rkf45 X) ... end proc
> f(0); f(.95);

[x=0,y(x)=0.]
[X =5, y(x) = .104186817165709030]

> wth(plots):

> plotl:=odeplot(f,[x,y(x)],-2..10):
[ > plot2:=plot(ysol,x=-2..10, bl ue):
> display([plotl,plot2]);
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[ Problem 6
T> eq: =di ff(y(x),x)=x-y(x);

0
eq:= 2 y(X)=x-y(x)
"> dfieldplot(eq,y(x),x=-2..2,y=-1..1);
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r> wi th(plots):

1..1):

dfieldplot(eq,y(x),x=-2..2,y
=0}, y(x));

- > dsol ve(:{ eq, y(0)

> plot1:

(=X
Xx—-1+e )

y(X)

plot(rhs(%,x=-2..2):

> pl ot 2:

> display([plotl, plot2]);
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