Computergestuetzte Mathematik zur Analysis
Lektion 11 (9. Januar)

|:> restart:

Y Implizite Funktionen

[> g 1= solve(F(x, y), ¥);
g:=RootOf (F(x, _Z))

=> diff(g, x);
D, (F) (X, RootOf (F(x, _Z)))

D, (F) (x, RootOf (F(x, _Z)))

=> diff(g, x%$2);
1

) D, (F) (X, RootOf (F(x, _Z))) [Dl, L(F) (X, RootOf (F(X, _Z)))

B D, »(F) (X, RootOf (F(x, _Z))) D, (F) (x, RootOf (F(x, _Z))) J

D,(F) (X, RootOf (F(x, _Z)))
1

D, (F) (X, RootOf (F(x, _Z)))

RootOf (F(x, _Z)))

Dy »(F) (X, RootOf (F(x, _Z))) D, (F) (X, RootOf (F(x, _Z)))
D,(F) (X, RootOf (F(x, _Z)))

(> ali as(al pha = g);

(> diff(al pha, x):

=> normal (di ff(al pha, x$2));

_ ! 5 (D 1(F) (% @) Dy(F) (%, &)° = 2D,(F) (% o) Dy ,(F) (x,

D, (F) (% o)
o) D, (F) (% &) +D, 5(F) (% o) Dy (F) (x a)?)

:Das gleiche zu Fuss:

+ 5 [Dl(F) (X, RootOf (F(x, _Z))) [Dl, »(F) (X,

(1.1)

(1.2)

(1.3)

(1.4)

(1.5)

(1.6)



\ 4

> diff(F(x, y(x)), X);

D, (F) (% ¥(x)) +D,(F) (x, () (% y(x)) (1.7)

[> isolate((1.7)=0, diff(y(x),x)); #Aufl oesen nach d/dx y(x)

d R)Z_DﬂFH&ymn (1.8)

ax D, (F) (%, ¥(x)) |
(> diff(F(x,y(x)), x$2)
D, 1(F) (% ¥(x)) +Dy ,(F) (x, ¥(x)) (i y(x)) + (Du(F) (x ¥(%) (1.9)

2
+D5 5(F) (% y0)) { oy || {4 v00 | + Do) (% y(x) (fﬁ y(x))

(> i sol at e(%0, di ff (y(x),x$2)):
L 1 (—D (F) (%, Y(%)) =Dy »(F) (%, ¥(x)) (i y(x)j (1.10)
dx’ D,(F) (x, y(x)) \ b1 ’ 1,2 ’ dx '

- (Dl, J(F) (% Y(X)) +D, 5(F) (%, ¥(x)) (% y(x))) (% y(x))j
=> nor mal (al gsubs((1.8), rhs((1.10)))); #Ersetze d/dx y(x) (1.8) in
der RHS von (1.10)

‘D(FHiymngVZDLAFH&ymnDﬂFM&yMNDgFﬂxymn (1.11)
2 y

+Dy »(F) (% ¥(x)) Dy (F) (x, ¥(x))* +Dy 1 (F) (x, ¥(X)) D,(F) (x, ¥(x))°)

Taylor-Entwicklung in mehreren Veraenderlichen
(> f .= (1-yn2) *exp(-x"2-y);
I fim (1=y) e (2.1)
(> ntaylor(f, [x=0, y=0], 4):

1—y—x2—%y2—|—yx2+%y3 (2.2)
=> for n froml to 9 do;
> p[n] := maylor(f, [x=0, y=0], n);
| > od:
> for n froml to 6 do;
> 'n" =n, 'p" =p[n];
> od;

n=1p=1
n=2,p=1-y

n=&v=1—y—¥—%0?




n=4,19=1—)/—><2—%)?+yx2+5y3

n=sp-1—y—d- Ly Syl Lep Ly

n=6,p=1—y—x2—l)}+yx2+%y?’+% & 2y2 11 N ;x‘ly (2.3)
2 19
);—'_120);

> optionen :=x =-1.. 1, y=-1.. 1, view=0 .. 1.5
orientation = [-30, 70], axes = boxed, style = patchcontour,
shadi ng = zhue;

optionen:=x=-1..1, y= -1..1, view = 0..1.5, orientation = [ - 30, 70], axes (2.4)

= boxed, style = patchcontour, shading = zhue

> plot3d(f, optionen, title = "f");
f

B pl ot 3d(p[ 3], optionen, title = "p[3]");




p[3]

> plot3d(p[6], optionen, title = "p[6]"):




p[6]

> plot3d(p[9], optionen, title = "p[9]"):




p[9]

V¥ Noch etwas Datenstrukturen

[> listel :=[28, 2%6, 0, -3]:

i listel :=[28, 64, 0, -3] (3.1)
> is_pos :=t -> evalb(t > 0);

i is_pos :=t—evalb(0 < t) (3.2)
> map(is_pos, listel);

i [ true, true, false, false] (3.3)
> select(is_pos, listel);

i [28, 64] (3.4)
> f = cos(y"2);

I f:=cos(y*) (3.5)
> has(f, y);

i true (3.6)
> has(f, y”*2);

i true (3.7)



has(f, y”3);

false
liste := [x"3, exp(-4), x"2 + 15];
liste:= [x°, e ™% x° +15]
testl :=t -> has(t, x"3);
test] := t— has(t, X°)
select(testl, liste);

[x']
test2 :=t -> has(t, exp);
test2:= t— has(t, exp)

select(test2, liste);
[e7?]
test3 :=t -> has(t, 15);
test3:=t—has(t, 15)

select(test3, liste);
[X* +15]
A= T[seq(a[j], ] =1 51
A= [al, a,, ds, dy, a5]
B :=[seq(b[j], ] =1 .. 41];
B:=[by, b,, bs, b,]
zi p(F, A B);

[F(ay by), F(ay by), F(as, bs), F(ay by) |

G:=(a,b) -> (a,b);
G:=(a, b)—(a, b)

zip(G A B);

[al, b,, a,, b,, a;, b;, a,, b4]

zip(G 1, B);
[1, b, 1, by, 1, by, 1, by]
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