Computergestuetzte Mathematik zur Analysis
Lektion 8 (10. Dez.)

|:> restart:
YEinige Integrale
> a: = Int((1-t"4)~(-1/2),t=0..1); # Betafunktion
1
a::{;dt (1.1)
o -t +1
> val ue(a);
1g(l 1
_ a1 1) 1.2
[> b:= Int(th2%(1-t22)~(-1/2),t=0..1):
1
b:=[Ldt (1.3)
I oV -t +1
> val ue(b);
in (1.4)
(> A= Int(exp(-x"2), x = -infinity .. infinity);
Ai=| e ¥ax (1.5)
A 1
B) Jn




> val ue(A);

oo

2
E:=J An(x)” 5 dx
0 (1+x)

> val ue(E);
2

La
i 3

A = evalf(E, 15);

B := evalf(value(E),15):

1) A und B stimme uebeerein
2) A istgenauer als B

3) B st genauer als A

[> eval f(E, 15);
3.28986813369652
> eval f (value(E), 15);
3.28986813369644
> eval f (val ue(E), 20);
eval f (E, 20);
3.2898681336964528730
3.2898681336964528729

] Jr
(> B 1= | nt (exp(-x"2), x);

B:=[e ™ dx
=> val ue(B);

%\/Ferf(x)
> Co=int(In(x)"2 / (1 + x)72, x);

C:= An(x)”_ 5 dx

i (1+x)
> val ue(C;

J’ln(x)?2 dx
] (1+x)°
(> E = Int(In(x)"2/ (1 + x)*2, x =0 .. infinity):
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YRiemann Integral

| > restart:
> S = Sunm(al/ n*exp(k*a/n), k =0 e n-1);
a
S::n laen
i k=0 N
> val ue(S);
ae’ a

len-1)n (e

>L:=Limt(S, n=infinity);

> val ue(L);

L e—1
YGrenzwerte
[> restart:
> a = k"2l (27K);
_K
a.= oK

1) Die Folge der a_k konvergiert gegen 0

2) Die Folger der a_k divergiert

3) Die Folge der a_k konvergiert gegen ﬁ

[> A= Linit(a, k =infinity):
A= |, ok
> val ue(A);
I 0
> b = k"k/k!;
b::K
k!

1) Die Folge der b_k konvergiert gegen 0

R
I
—
Ne—
=

(2.1)

(2.2)

(2.3)

(2.4)

(3.1)

(3.2)

(3.3)

(3.4)



\ 4

2) Die Folge der b_k divergiert

3) Die Folge der b_k konvergiert gegen J2

>B:=Limt(b, k = infinity);
Br=m
B val ue(B);
(09
(> ¢ = (-1) k*b:
_ (DK
Ci=—7"—+
k!
[~ C:=Limt(c, k =infinity);
i CDRR
C=1L
B val ue(QO;
i undefined
> e = sin(k*Pi);
e:=sin(kn)
(> E = Linit(e, k =infinity):

E:=]im sin(kmn)

> val ue(E);

-1..1
> val ue(E) assum ng k::integer;
i -1..1
> e assum ng K::integer;
i 0
Reihen
[> restart:
> a = 1/ kl(k+1l);
_
i k(k+1)
> A :=Sumla, k =1 .. infinity);
1
A= —_—
kglk(k—l-l)
> val ue(A);
1
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> Al := Sum(a, k =1 .. N);
N
. 1
i Al'_kzlk(lﬁ— 1) (44)
> val ue(Al);
1
_ N1 +1 (4.5)
(> b = 1/k"3;
1
b:=—= 4.6
_ e (4.6)
(> B :=Sumb, k =1 .. infinity);
1
= > = 4.7
_ P @
> val ue(B);
i ¢(3) (4.8)
> eval f (99 ;
1l 1.202056903 (4.9)
YProdukte
> p: = Product (1-1/k"2,k=2..infinity);
1
= 1—— 51
_ r=l1[1- ) o
> val ue(p);
1
_ 1 (5.2)
(> p:= Product (1-1/ (2*k)~2,k=1..infinity); # Wallis Fornel
1
= 1 —— 5.3
i p kljl[ 4I<2) (:3)
B val ue(p);
2 (5.4)
i T
> product (GAMVA(k/ 3), k=1. . 8);
640 3
| 6561 V3 (53)
YGleichmaessige Konvergenz
> a = (4*sin(x)*(1/5))"k;
(4 o)
a.= ( = sm(x)) (6.1)



>S :=Suma, k =1.. infinity);
* k
S:= Z (isin(x)j
k=115
> f = value(S);
fie - 4 sin(x)
] " 4sin(x) =5
> farben := [black, red, yellow, blue, green, magenta, coral,
pi nk, cyan];

farben := [ black, red, yellow, blue, green, magenta, coral, pink, cyan]

=> funktionen := [f, seq(sum(a, k=1 .. n), n=1.. 7)];

funktionen := —#n()ls %sm( ) % sin(x) + ;g sin(x )2 %sin(x)
+é—§s'n( X) +16745sm( )3 %sm( )+§—gsin( X) +16745sm( )3
+% sin(x)*, %sm( )+;—gsm( ) +16—245 sin(x) 4—%811“?04
+-%%§§-snux)5 é—snn() +-%g-suu ) +-f?§ sin(x) -F%§§§SU1()4
+ % sin(x)5 + 1450(?265 sin(x)6 % sin(x) + ;—g sin(x ) + 16745 sin(x )3
+ % sin(x)* + % sin(x)° + 14505265 sin(x)% + ;gi’gg sin(x)’

[ > pl ot (funktionen, x = -Pi .. Pi, color = farben);

(6.2)

(6.3)

(6.4)

(6.5)



> funktionen := [f, f+1/3, f-1/3, seq(suma, k =1 .. 5*n), n =1

L .. 4]

> farben := [black, gray, gray, red, yellow blue, green,
magenta, coral, pink, cyan];

farben := [ black, gray, gray, red, yellow, blue, green, magenta, coral, pink, (6.6)
cyan]

> pl ot (funktionen, x = -Pi .. Pi, color = farben, thickness = 2,

nunpoi nts = 500);
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X
YDas Taylorpolynom
B f = sqgrt(1+x)/sqrt(1+x"2);
fim v1+x
i \/xz-l—l
>t := series(f, x =0, 8);

. 1., 52 3 3,51 a4, 47 5 369 6 267 7
TR R T rE i S Ty v
i +0(x%)
> P := convert(t, polynom;

po14ty_22_3 3. 51 4 47 5 369 6 267 ;7
i 2 8 16 128 256 1024 2048
> for nfroml to 3 do;
> t :=series(f, x =0, n+ 1);
> P[n] := convert(t, polynon;
> od;

(7.1)

(7.2)

(7.3)



1 5> .2
P=1+—-x——=
5 +2x 8X
1 52 3 3 4
t:i=1+ = =X -
—|—2x g X 16x+0(x)
1 5 2 3 3
Poi=1+—-Xx——- X —— 7.4
! R T (7.4)
> P[0O] :=f;
p:= LLEX (7.5)
i X +1
> farbe := [bl ack, blue, red, cyan];
i farbe:= [ black, blue, red, cyan| (7.6)
> plot(convert(P, list), x =-.8 .. .8, color = farbe, thickness




_08 -06 -04 -02 0 02 04 06 08

farbe, thickness = 2, nunpoints = 1000);

X
=> g := cos(x);
i g:=Cos(x)
> for nin [4, 20, 60] do;
> Qn] := convert(series(g, x, n+l), polynom:
E[n] :=dQn] - g;
[ > od:
> 4],
1 1 4
1—— X+
2 X T og X
> E[0] := O;
Ey:=0
> Q0] :=g;
Q,:=cos(x)
> plot(convert(Q Ilist), x =- 32 .. 32, y =-2 ..

21

col or

(7.7)

(7.8)

(7.9)

(7.10)



YDas komplexe Bild

[ > restart:
> h := arctan(x);
h:= arctan(x) (8.1)

>for nin [4, 20, 60] do;
> S[n] := convert(series(h, x =0, n+l), polynom:
| > od:
> S[0] := h;
S, := arctan(x) (8.2)

B pl ot (convert (S, list), x =-2 .. 2, -2 .. 2, thickness = 2,
nunpoi nts = 500);




2,
1,
2 B 1 2
X
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_2—

B plot([h, §60]], x=-2 .. 2, -2 .. 2, color = [blue, green],
t hi ckness = 2, nunpoints = 500);




2,
1,
-2 -1 1
X
_17
_27
B X 1= a+ |*b;
xX:=a+1b

> pl1 := plot3d(abs(h-S[20]), a = -1.3 ..

| shading = zhue, style = patchcontour

[ > with(plots):

> di splay(pll, axes = boxed, view =0 ..
35]);

1.3, b=-1.3 ..
nunpoi nts = 2000):

S5,

(8.3)

1. 1.3,

orientation = [-110,



>pl2 := plot3d(abs(h), a=-1.3 .. 1.3, b=-1.3 .. 1.3, color =

| black, style = wirefrane, nunpoints = 6000):

> display([pll, pl2], axes = boxed, view =0 .. 2, orientation =
[-110, 35]);




;> X 1= "X
> plot(abs(arctan(l*x)),x=-2..2);

J2 (8.4)




