Computergestuetzte Mathematik zur Analysis

Lektion 3 (Integration und Differentiation)

Y Summen und Reihen (Wdh.)

[ > restart:
> sum(j,j=0..n);
1 2 1
—(n+1)"——-n——
2 | ) 2
(> sun(1/j"4, | =1 .. infinity):
14
90

Y Grenzwerte / Limes
[> 1init((1+z/n)~n, n=infinity):
eZ

(> limit( (xA2+2%x-3)/ (x-1), x=1) :
4

=> sum(1l/j,j=1..n)-1n(n);
¥Y(n+1)+y—In(n)
=> limt( sum(1/j,j=1..n)-In(n),n=infinity);
Y

Y Integration und Differentiation
(> f:= 1/ (1+t72);

1
f: £+1
[> | f = int(f,t);
If:= arctan(t)
(> diff(If,t);
1
£+1

(> int(f,t=a..b):
-arctan(a) + arctan(b)

> ff 1= x -> 1/ (1+x"2);

(1.1)

(1.2)

(2.1)

(2.2)

(2.3)

(2.4)

(3.1)

(3.2)

(3.3)

(3.4)
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1

=X— 3.5
ff=x X +1 &9
(> int(ff,x): # Stimt das?
i ffx (3.6)
> int(ff(x),x):
arctan(x) (3.7)
> int(ff(t),t):
arctan(t) (3.8)
> diff(ff,x);
0 (3.9)
> diff(ff(y),y): ,
y
- (3.10)
(P +1)°
[> restart;
> f = exp(Pi*l*x);
fi=e™ (3.11)
[> diff(f,x):
Ine™ (3.12)
> diff(f,x %)
-’ @™ (3.13)
> diff(f,x$4)
© e (3.14)
B x$4;
X, X, X, X (3.15)
| Kettenregel:
>f:="f";
i fi=f (3.16)
>g:="g";
] gi=g (3.17)
[> di ff(f(g(x)),x);
D(f) (g(x)) (i a(x) | (3.18)
;Produktregelz
>diff(f(x)*g(x),x);d 4
- f(x)) g(x) +F(x) (& g(x)) (3.19)




|_Quotientenrege|:
[ # ua
Y Dito
;Verweis auf das letzte,vorletzte und vorvorletzte berechnete Ergebnis
> a: = 2+al pha;
a:=2+o (4.1)
=> % + 2;
4+o (4.2)
B b: =3+bet a;
b:=3+B (4.3)
=> 0/8/&/0
2 +o (4.4)
Y Traege Operatoren
[> Linit(1/n, n=infinity):
1
=> Sum(j,j=0..n);
n
D (5.2)
j=0
> val ue( 9% ;
0 (5.3)
> val ue((5.2)) :
1 2 1 1
= 1) —=n—= 5.4
> (n+1) > =5 (5.4)
(> sum(1/j"4, j =1 .. infinity):
1
= (5.5)
=1
[> Linit((1+z/n)~n, n=infinity):
n
. VA
lim, (1 + Z) (5.6)
(> Limit( (xA2+2%x-3)/(x-1), x=1):
2
X +2x-3
lim S—=—— (5.7)
(> S =sum(1/j,j=1..n)-1n(n);




\ 4

S::zl_—ln(n)
j=1J
(> Linit(S, n=infinity):
nil;rloo (Zl —In(n)
j=1J
> val ue((5.9):
Y
Differentiation |l
EREE 1/ (1+t72);
ff :=1t -> 1/ (1+t"2);
_ 1
f: £+1
1
=
u £+1
(> Diff(ff(t),t):
a )
de { #+1
[> value(Diff(ff(t),t)):
2t
(£ +1)°
(> diff(f,t):
o2t
(£+1)°
[> unappl y(val ue(Di ff(ff(t),t)),t);
D(ff);
o2t
(&+1)°
(2t :
(+1)
> D(arctan); #Funktionsschrei bwei se
1
A0
> f:=exp@in; #Verkettung
f:=exp@sin

> f(x);

(5.8)

) (5.9)

(5.10)

(6.1)
(6.2)
(6.3)

(6.4)

(6.5)

(6.6)

(6.7)



S (6.8)
> g: =exp@xp@xp;

g:= exp(?’) (6.9)
> g(x);
exp® (x) (6.10)
> expand(g(x));
e (6.11)
> G =exp @oB;
G:=exp” (6.12)
- -
0 (6.13)
> (D@@) ()
exp@sin cos® — exXp@sin sin (6.14)
> expand((6.14)(x)); |
SN cog(x)% — SN gin(x) (6.15)
(> .= f g:='g9g
fi=f
i g:=g (6.16)
> N(f @) ;
i D(f)@gD(g) (6.17)
> expand((6.17)(x)) ;
D(f) (g(x)) D(g) (x) (6.18)

> Quotientenregel % UA
Error. m ssing operator or ;"




