V 'V 'V

VvV 'V

\Y

Computergestuetzte Mathematik zur Analysis

Lektion 6 (21. Nov.)

YLoesen von Gleichungen (solve / fsolve)

dg = (x-1)"2 = 4-x;
Lsg := solve(d g, Xx);
subs(x = Lsg[1], Gg);

subs(x = Lsg[2], dAQ);
sinplify(op(1, ?7?)-op(2,7?));
Gs = {x"2 +y*"2 =1, x =YV},
vars = {Xx, V};

Lsg : = solve(d s, vars);
solve(ds, {x,vy});

al | val ues(Lsg);

adog;

plot([rhs(d g),lhs(dg)],x=-2..3,color=[red, blue]);
sol ve(d g);

FLsg := fsolve(d g, x);

subs(x = FLsg[1], 4dQ);

FLsg := fsolve(ds, vars);

FLsgA := fsolve(ds, vars, avoid = {FLsg});

solve(sin(x) = cos(x), X);

pl ot ([sin,cos],-5..5,col or=[cyan, nagenta]);

_EnvAl Il Solutions := true; #Umgebungsvari abl e

solve(sin(x) = cos(x), X);

about (_Z1);

_EnvAl | Sol utions := fal se;

id:=x -> Xx;

plot([id, tan], -6 .. 18, -6 .. 18, discont = true, thickness =

2,color=[red, blue]);
Ag :=tan(x) = x;
solve(d g, Xx);
fsolve(d g, Xx);

fsolve(d g, x, avoid = {x = 0});

fsolve(dg, x =4 .. 6);

f 1= x -> 2°x;

g =X -> x"2;

plot([f, g], -2 .. 4.5, thickness = 2,color=[red, blue]);



|>dg = f(x) = g(x);
|:> solve(d g, x);
| [> evalf(%;

YGraphen von Loesungsmengen

> wi th(plots);

> s = {x"2+y"2=1, x=y};

>inmplicitplot(@ds, x =-1.. 1, y =-1.. 1, thickness = 2,
scaling = constrained);

> 3dg = x*y =0

>inmplicitplot(dg, x =-1.. 1, y =-1 .. 1, thickness = 2, axes
= frame);

> 3dg = x"2*y = 0;

> implicitplot(@dg, x =-1.. 1, y =-1.. 1, thickness = 2, axes
= frame);

> implicitplot(@dg, x =-1.. 1, y =-1.. 1, thickness = 2, axes
= frame, scaling= constrained, gridrefine=3);

> Ag = (XN2 + yr2)N2 + 3FxN2*%y - yA3;

>inmplicitplot(Gdg, x =-1.. 1, y =-1.. 1, thickness = 2, axes
= frane, scaling = constrained);

>implicitplot(Gdg, x =-1.. 1, y =-1.. 1, thickness = 2, axes
= frane, scaling = constrained, nunpoi nt s=60000) ;

> h :=ur2 - (v-1)"2*(v+1)"2 - (w+l)*w(w1);

>inmplicitplot3d(h, v=-2..2 u=-2..2, w=-2.. 2,
shadi ng = zhue, style = patchcontour, axes = boxed, nunpoints =
10000, orientation = [45, 30]);

> Pl = (x"2 + y"2)"3 - 4*XxX"N2*y"2;

>inmplicitplot(Pl, x =-.8.. .8 y =-.8.. .8, nunpoints =
20000, scaling = constrained, thickness = 2, axes = boxed);

> wi t h(al gcurves);

| > plot_real _curve(P1, x , y, thickness = 2);
> plotl :=plot3d(P1, x =-.12 .. .1, y =-.1.. .1, shading =
| zhue, nunpoints = 60000, style = patchnogrid);
> pl ot 1;
> plot2 := plot3d(-0.000001, x =-.12 .. .1, y =-.1 .. .1, color
| = black, style = patchnogrid):
| > plot2
| > display({plotl, plot2}, axes = boxed, view = -.001 .. .001);

YWurzeln von Polynomen
|:>restart;n =3, a:=-1/2; b := 3;

> fi= =1 (=0 1407 (5 (=07 1+0" (1= )
2"-n! ox




#Jacobi Polynom
> sinplify(9;

VVVII

sol ve(f = 0);

> Lsg 1= [9A;

> nops(Lsg);

> map(lm Lsg);

(> r = sinmplify(9;
> map(Re, Lsg);

> simplify(9;

[> plot(g, x = -2 .. 2.7, -50 .. 50, thickness
> Lsg : = solve(g = 0);
> al | val ues([Lsq]);

| > fsolve(g = 0);

[> num Lsg := fsolve(g = 0, x, conplex);
> for z in numLsg do

> Z:

> od;

YErsetzungen

> restart,

[> 1 1= (a*x"2 + b*x + ¢)"3;

| > subs(a =1, b=-1, ¢ =3, x =0, r);
[>T

| Bestimme den geraden Anteil von r
> 1/2*(r + subs(x = -X, r));
[ > g = expand( 9 ;

> cg .= collect(g, Xx);

> subs(x"2 =y, cgQ);

> al gsubs(x"2 =vy, cQg);

| > collect(% vy);

| Subs macht manchmal Fehler:

[> h 1= x/sin(Pi*x);

| > subs(x = 0, h);

[> plot(h, x =-0.1e-3 .. 0.1e-3);
[ > limt(h, x = 0);

;> a := cos(x+ty);

[> a = expand(a);

| > b = sin(x-y):

plot(f, x =-1.. 1.5, -2 .. 4, thickness =

2);

[ > g = X7 - 3*XM6 + 2*Xx"N5 + XM3 + 4*x”2 - 19*x + 14;



[> b = expand(b);

| > A = cos(x)*cos(y);

[> A = conbine(A);

[ > c:= Int(sin(x),x=1..2);
| > d:= Int(cos(x),x=1..2);

> conbi ne(c+d);

expand(si n(x+y));

trigsubs(sin(x+y));

trigsubs(sin(2*z) = 2*cos(z)*sin(z), sin(2*z)*cos(z));
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YVereinfachungen / Annahmen

> restart;

> sinmplify(exp(x*2+l n(c*exp(y”2))-x"2));

> sinplify(sin(x)”2+l n(2*x)+cos(x)"2, trig);

| > sinmplify(sqrt(x”"2), assune = positive);

| > g = int(x"2*(exp(x)+exp(-x)), X);

> collect(g, exp);

> collect(g, X);

> normal ((x"2-y"2)/ (x+y)"2);

>exint = int(exp(a*t), t =0 .. infinity);
assune(a < 0);

[ exint;

| > about (a);

| > additionally(a > -2);

| > about (a);

[> e (= In(y/x)-In(y)+lIn(x);

[ > simplify(e);

[ > sinmplify(e) assumi ng y::positive,

[ > sinplify(e) assumi ng y::positive, X::positive;

| > about (x);

| Weitere Vereinfachungen

restart;

F .= tan(x)"2 + 1,

> sinplify(F);

> convert(F, sin);

> convert (F, exp);

> G := tan(3*x);

> G = expand(GQ;

H:=tan(x) + tan(y);

convert (H, sincos);

nor mal (?7?) ;

vV V'V

VvV 'V

\Y




| >

>
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| >
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conbi ne(??);
zaehl er := nuner(HL);

| "2;
sqrt(-4);

z := 1+ 3*I;
Re(z);

I m(z);

conj ugate(z);
abs(z);

Z =X + |l*y;
Re(z);

nenner

YMaple rechnet komplex

Re(z) assumng x::real, y::real

abs(z);

abs(z) assuming x::real, y::real

eval c(abs(z));
eval c(sin(x+l*y));

f = 1/x;
F:=int(f, x);
int(f, x =-2 .. -1);
subs(x = -2, F);
eval f (99 ;
simplify(ln(-2));

Nl :=1In(x + I*y);

r .= Re(N);
i = 1mN);
pl ot 3d(r, x
boxed) ;
plot3d(i, X
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;= denon(H1);
_[> H = conbi ne(zaehl er) / nenner;

shadi ng

shadi ng

Yauch wenn man nicht damit rechnet

zhue,

zhue,

axes

axes



Hf boxed, orientation = [-113, 37]);
>



