
(1.2.1)(1.2.1)

> > 

(1.1.3)(1.1.3)

> > 

> > 

> > 

(1.2.2)(1.2.2)

(1.1.4)(1.1.4)

> > 

(1.1.1)(1.1.1)

> > 

(1.2.4)(1.2.4)

(1.2.3)(1.2.3)

> > 

> > 

> > 

(1.1.2)(1.1.2)

> > 

> > 

CompAna 2013/2014 - Klausur

A u f g a b e  1
restart:

with(VectorCalculus):

BasisFormat(false):

a )
f := 1/(1+x^2)*exp(-x^2+1);

f1 := diff(f,x);

normal(f1);

f2 := diff(f,x$2);

b )
g := sin(x+y)^2+cos(y+z)^2;

g1 := Gradient(g,[x,y,z]);

g2 := Hessian(g,[x,y,z]);

H1 := combine(g2);
H2 := simplify(g2);



> > 

(2.1.1)(2.1.1)

> > 

(1.2.4)(1.2.4)

> > 

(2.1.3)(2.1.3)

(2.1.2)(2.1.2)

> > 

> > 

A u f g a b e  2

restart:

a )
f := exp(-x^4+x^2);

f1 := diff(f,x);

f2 := simplify(diff(f,x$2));

plot([f,(1/2)*f1,(1/4)*f2],x=-2..2,colour=[red,green,blue],
numpoints=1000);



> > 

> > 

(2.2.3)(2.2.3)

> > 

> > 

> > 

> > 

> > 

(2.2.5)(2.2.5)

(1.2.4)(1.2.4)

(2.2.2)(2.2.2)

(2.2.1)(2.2.1)

> > 

(2.2.4)(2.2.4)

b )
# kritische Punkte

K := solve(f1=0,x);

# Extremalstellen untersuchen

simplify(subs(x=K[1],f2));
2

eval(f2,x=K[1]);
2

# K[1]=0 lokale Minimalstelle

simplify(subs(x=K[2],f2));

simplify(eval(f2,x=K[2]));



(2.2.6)(2.2.6)

> > 

(2.3.2)(2.3.2)

> > 

> > 

(2.2.5)(2.2.5)

(1.2.4)(1.2.4)

> > 

(2.3.1)(2.3.1)

> > 

> > 

(2.2.7)(2.2.7)

> > 

# K[2] lokale Maximalstelle

simplify(subs(x=K[3],f2));

simplify(eval(f2,x=K[3]));

# K[3] lokale Maximalstelle

c )
T := simplify(subs(x=-1/10,f)+(x+1/10)*subs(x=-1/10,f1));

t := simplify(subs(x=-0.1,f)+(x+0.1)*subs(x=-0.1,f1));

plot([f,T],x=-2..2);



> > 

(2.3.8)(2.3.8)

> > 

(2.3.6)(2.3.6)

(2.2.5)(2.2.5)

(1.2.4)(1.2.4)

> > 
(2.3.7)(2.3.7)

> > 

> > 

(2.3.3)(2.3.3)

(2.3.4)(2.3.4)

(2.3.5)(2.3.5)
> > 

solve(f=T,x,AllSolutions = true);
Warning, solutions may have been lost

s1 := fsolve(f=T,x=-2..2);

s2 := fsolve(f=T,x,avoid={x=s1});

s3 := fsolve(f=T,x,avoid={x=s1,x=s2});

s4 := fsolve(f=T,x=-1..1,avoid={x=s1,x=s2,x=s3});

fsolve(f=T,x,avoid={x=s1,x=s2,x=s3,x=s4});



> > 

(3.1.1)(3.1.1)

> > 

(2.3.8)(2.3.8)

> > 

> > 

(2.2.5)(2.2.5)

(1.2.4)(1.2.4)

> > 

(3.1.3)(3.1.3)

(3.1.2)(3.1.2)

> > 

> > 

# somit keine weiteren Schnittpunkte

A u f g a b e  3

restart:

with(plots):

a )
a :=-6-4*I;

b := 2+2*I;

GL := ((x+I*y+a)/(x+I*y-a))*((x+I*y+b)/(x+I*y-b));

implicitplot(abs(GL)=1,x=-10..10,y=-10..10,numpoints=100000,
scaling=constrained,color=green);



> > 

> > 

(2.3.8)(2.3.8)

> > 

(2.2.5)(2.2.5)

> > 

(1.2.4)(1.2.4)

> > 

> > 

> > 

(4.1)(4.1)

> > 

(4.2)(4.2)

b )
P1 := implicitplot(abs(GL)=1,x=-10..10,y=-10..10,numpoints=
100000,scaling=constrained,color=green):

P2 := pointplot([-6,-4],symbol=solidcircle,symbolsize=10,
color=red):

P3 := pointplot([2,2],symbol=solidcircle,symbolsize=10,
color=red):

display(P1,P2,P3);

A u f g a b e  4

restart:

with(plots):

f := exp(-x^2/4)*x;

L[0] := 1; L[1] := -x+1;



(2.3.8)(2.3.8)

> > 

> > 

(2.2.5)(2.2.5)

(1.2.4)(1.2.4)

(4.3)(4.3)

(4.4)(4.4)

> > 

(4.2)(4.2)

for j from 2 to 12 do;
L[j] := simplify( ((2*j-1-x)/j)*L[j-1]-((j-1)/j)*L[j-2] );
od;

for k from 0 to 12 do
    c[k] := simplify(int((f*L[k]*exp(-x)),x=0..infinity));
od;



(2.3.8)(2.3.8)

(2.2.5)(2.2.5)

> > 

(1.2.4)(1.2.4)

(4.4)(4.4)

(4.2)(4.2)

> > 
(4.5)(4.5)

(4.6)(4.6)

> > 

# C := seq(simplify(int((f*L[k]*exp(-x)),x=0..infinity)),k=0.
.12);

N := [4,9,12]; k := 'k':

for n in N do
    g[n] := simplify(sum(c[k]*L[k],k=0..n));
od;



(4.6)(4.6)

(2.3.8)(2.3.8)

(2.2.5)(2.2.5)

(1.2.4)(1.2.4)

(4.4)(4.4)

(4.2)(4.2)



(4.6)(4.6)

(2.3.8)(2.3.8)

(2.2.5)(2.2.5)

(1.2.4)(1.2.4)

(4.4)(4.4)

(4.7)(4.7)

(4.2)(4.2)

> > 

> > plot([f,g[4],g[9],g[12]],x=0..10,y=-1..1,colour=[red,blue,
green,yellow],numpoints=1000);

seq(print('n'=n,seq( evalf( abs(subs(x=a,f)-subs(x=a,g[n])) ),
a=1..5)),n in N);

A u f g a b e  5



> > 

(2.3.8)(2.3.8)

> > 

> > 

(5.1)(5.1)

(2.2.5)(2.2.5)

(1.2.4)(1.2.4)

> > 

(4.4)(4.4)

> > 

(4.2)(4.2)

(4.6)(4.6)

> > 

> > 

(5.1.2)(5.1.2)

(5.1.1)(5.1.1)

restart:

Dgl := (1+y(x))*diff(y(x),x) = sin(x)*sqrt(y(x));

a )
# Loesung mit Anfangsbedingungen

Lsg1 := rhs(dsolve({Dgl,y(0)=1},y(x)));

Lsg2 := rhs(dsolve({Dgl,y(0)=1/2},y(x)));

b )
P1 := plot([Lsg1,Lsg2],x=0..10,thickness=2):

P1;



(5.2.2)(5.2.2)

> > 

(2.3.8)(2.3.8)

> > 

> > 

> > 

(2.2.5)(2.2.5)

(1.2.4)(1.2.4)

> > 

(4.4)(4.4)

(5.2.3)(5.2.3)

(4.2)(4.2)

> > 

(4.6)(4.6)

(5.2.1)(5.2.1)

> > 

> > 

> > 

> > 

v := isolate(Dgl,diff(y(x),x));

# oder

# solve(Dgl,diff(y(x),x));

vf := <1,rhs(v)>;

N:=sqrt(vf[1]^2+vf[2]^2):

w := vf/N:

with(plots):

P2 := fieldplot(w,x=0..10,y=0..2,numpoints=1000);

display(P1, P2);



(4.6)(4.6)

> > 

(2.3.8)(2.3.8)

(2.2.5)(2.2.5)

> > 

(1.2.4)(1.2.4)

(4.4)(4.4)

(4.2)(4.2)


