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Computergestuetzte Mathematik zur Analysis
Lektion 1

¥ Maple rechnet symbolisch

s 2
7

2 49
7)

562949953421312
256923577521058878088611477224235621321607

> 70!
119785716699698917960727837216890987364589381425464258575553\

62864628009582789845319680000000000000000
00!

122013682599111006870123878542304692625357434280319284219241\

3588385845373153881997605496447502203281863013616477148203\
5841633787220781772004807852051593292854779075719393306037\
7296085908627042917454788242491272634430567017327076946106\
2802310452644218878789465754777149863494367781037644274033\
8273653974713864778784954384895955375379904232410612713269\
8432774571554630997720278101456108118837370953101635632443\
2987029563896628911658974769572087926928871281780070265174\
5077684107196243903943225364226052349458501299185715012487\
0696156814162535905669342381300885624924689156412677565448\
1886506593847951775360894005745238940335798476363944905313\
0623237490664450488246650759467358620746379251842004593696\
9298102226397195259719094521782333175693458150855233282076\
2820023402626907898342451712006207714640979456116127629145\
9512372299133401695523638509428855920187274337951730145863\
5757082835578015873543276888868012039988238470215146760544\
5407663535984174430480128938313896881639487469658817504506\
9263653381750554781286400000000000000000000000000000000000\
0000000000000000000000000000000000000000000000000000000000\
0000000000000000000000000000000

(1.1)

(1.2)

(1.3)

(1.4)
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70!
27

935825911716397796568186228256960838785854542386439520121512\ (1.5)
72379906324865545666560000000000000000

> z; i; 3 # Trennzeichen ;
34 2
2
3
3
4
3
> 1.6
] > (1.6)
und numerisch mit beliebiger Praezision
> evalf(%)
i 0.2857142857 (2.1)

> evalf(%, 200)

0.28571428571428571428571428571428571428571428571428571428571\ (2.2)
4285714285714285714285714285714285714285714285714285714285\
7142857142857142857142857142857142857142857142857142857142\

i 8571428571428571428571429

> evalf (Pi, 300)

3.14159265358979323846264338327950288419716939937510582097494\  (2.3)
4592307816406286208998628034825342117067982148086513282306\
6470938446095505822317253594081284811174502841027019385211\
0555964462294895493038196442881097566593344612847564823378\
6783165271201909145648566923460348610454326648213393607260\
24914127

Y Zuordnung / Namen

> f=(a+Db)’
i f:=(a+b)? (3.1)
[ > a:==2;,b:=75;

a:=2
i b:=5 (3.2)
.

49 (3.3)



> = vav
L a:=a (3.4)

> f;
(a+5)° (3.5)
¥ Achtung Reihenfolge
| > restart
> d:= 5’
i a:=>5 (3.1.1)
_> b:: 2’
I b:=2 (3.1.2)
> f:= (a+b)*
i fi=49 (3.1.3)
(> a="a
i a=a (3.1.4)
"
L 49 (3.1.5)

¥ Polynome und rationale Funktionen

> pi— (X +2:x+1)
i Pi=xX+2x+1 (4.1)
> Q= (x+1);
Q:=x+1 (4.2)
. P
Q 2
X +2x+1 (4.3)
i x+1
> simplify(%) # % dito Operator das letzte ausgegebene Ergebnis
x+1 (4.4)
> factor(P);
(x+1)° (4.5)
=
¥ Konstanten
> Pi
P (5.1)
[ > gamma
i Y (5.2)
> evalf(gamma, 10)
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0.5772156649

[ > Catalan;
Catalan

> constants

false, vy, «, true, Catalan, FAIL, rt

Elementare Funktionen
[ P
> J—
sin 2
1
> cos(Pi)
-1
B Pi
>t —
an( . j

[Error, (in tan) numeric exception: division by zero

> arccot(1);

1
i 4
> exp(1)
| e
> log(exp(1))

1

Funktionen

>f = x ->sin(x);
f:=x—sin(x)

> plot(f(x),x=0..10);

(5.3)
(5.4)

(5.5)

(6.1)

(6.2)

(6.3)

(6.4)

(6.5)

(7.1)



0.5

-0.51

> ff = sin(x);
L ff:= sin(x) (7.2)
[ > plot(ff, x=10..10)




0.5

-0.51

> g = X=X
g::x—>x3 (7.3)

> plot(g(f(x)), x=-10..10):




1,
0.5 1
-10 -5 | 5 ‘1\0
] X
_05,
-1
VY Summen
> sum(j, j=0..n);
1 2 1 1
= )= =-n—= 1
] > (n+1) > 5 (8.1)
> normal(%);
1l 2,1
] > n + > n (8.2)
> sum(f, j=0.n);
1 3 1 2 1
—~ (n+1)°—-—- (n+1)°+ - n+— 8.3
] 3 (n+1) > (n+1) n+ o (8.3)
> normal( %)
1 3 1 2 1
2 = = 8.4
] 3 n + > n + 6 n (8.4)
> sum(dq, j=0.n);
Q2 R\
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4

qi’l-f—l 1

_ o _ P (8.5)
. - |
> sum(3,1= 1..nj,
J
1 2
WL+ 1)+ (8.6)
B (-1)U+D
> Sum( 7 ,Jj=1 ..infinity]
I In(2) (8.7)
> sum(q", n=0.infinity);
1
_ — (8.8)
> sum(4" n=0.infinity);
] o0 (8.9)
Grenzwerte
B 2
S g (9-x°-5)
(x—2) (x+3)
_ 9x° —5 (9.1)
i (x—2) (x+3)
> [imit(a, x = infinity);
] 9 (9.2)
> p. N exp(n)
n'' sqrt(n)’
n
b n' e (9.3)
i n'\Jn
B limit( b, n = infinity);
iz (9.4)
Integrale
1
> =
f 7+t
1
= 10.1
] =77 —
> int(f, t);
%ﬁarctan(% tﬁ) (10.2)

> diff(% 1)

(10.3)
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1
7114+ =
147
> simplify(%);
1
i £ +7
> int(exp(-x°), x =-infinity ..infinity);
Jr
Hilfe
[ > 7 int
| > ? EllipticF
| > 7 plot

| > ? Catalan
>

°)

(10.3)

(10.4)

(10.5)



