DX1231 Abl ei t ungsregel n. wxnx

: Ableitungsregeln

K Dokumentnummer: DX1231

1 Ableitung der Potenzfunktion
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Regel fiir die Ableitung der Potenzfunktion

Fiix) :=x"2;

d: (f(x+h)-f(x))/h;

limit (d,h,0):

1.1 Falln =2

f(X):=x**2;

(%05) T (x):=x2

d: (F(x+h)-f(x))/h;

(x+h)2- x?2

h

limit(d,h,0);
2 X

1.2 Falln =3

f(x):=x**3;

(%08)1‘(x):=x3

d: (f(x+h)-f(x))/h;

(x+h)3- x3

h
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(%i10) limit(d, h,0);
(%010) 3 x2

“ 1.3 Falln=4

(%i11) f(x):=x**4;
(%011) f (x):=x*4

7 (%i12) d:(f(x+h)-f(x))/h;
(Xx+h )4- x4

(%012) .

7 (%i13) limit(d,h,0);
(%013) 4 x3

1.4 Allgemeiner Fall

(%i14) f(x):=x**n;
(%014) f (x):=x"

7 (%i15) d:(f(x+h)-f(x))/h;
(x+h)"- x"

(%015) .

L

(%i16) limit(d,h,0);
(%016) nx"~ 1

-2 Ableitung der Exponentialfunktion

- 2.1 Basis e

(%i17) f(x):=%e**x;
(%017) f (x):=%*

7 (%i18) d:(f(x+h)-f(x))/h;
%X *h- X

(%018) .

7 (%i19) limit(d,h,0);
I's x an integer ?no;
(%019) YeX
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~ 2.2 Basis allgemein

7 (%120) f(x):=a*x;
(%020) f (x):=a*

7 (%i21) d:(f(x+h)-F(x))/h;
Xx+h_ X

a
(%021)

a
h

7 (%i22) limit(d,h,0);
I's x an integer ?no;

(%022) a* | og(a)

-3 Trigonometrische Funktionen

- 3.1 Sinusfunktion

7 (%i23) f(x):=sin(x);
(%023) f (x):=si n(x)

7 (%i24) d:(f(x+h)-f(x))/h;
sin(x+h)-sin(x)

(%024) h

7 (%i25) limit(d,h,0);
(%025) cos(x)

- 3.2 Cosinusfunktion

(%126) f(x):=cos(x);
(%026) f (x):=cos(X)

7 (%i27) d:(f(x+h)-f(x))/h;
cos (X +h)- cos(x)
h

(%027)
(%i28) limit(d,h,0);
(%028) - si nN(x)

L

- 3.3 Tangensfunktion
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7 (%i29) f(x):=tan(x);

 (%029) f (x):=t an(x)

7 (%i30) d:(f(x+h)-f(x))/h;
| tan(x+h)-tan(x)
h

(%030)

7 (%i31) limit(d,h,0);

(%031) .
coSs(X)

L] e g .
4 Naturlicher Logarithmus
7 (%i32) f(x):=log(x);
(%032) T (x):=1 0g(x)

7 (%i33) d:(f(x+h)-F(x))/h;
l og(x +h)-1og(x)
h

(%033)

7 (%i34) limit(d,h,0);
1
(%034)

5 Summenregel

7 (%i35) F(x):=u(x)+V(X);
(%035) f (X):=u(x)+V(X)

7 (%i38) diff(f(x),x);

d d
(%038)83ZV(X)+83ZU(X)

6 Produktregel

7 (%i39) £(x):=u(X)*V(X);

(%039) f(x):=u(X)V(X)

7 (%i40) diff(f(x),x);
d d
(%040)u(x)(d)(v(x)j+v(x)(d)(u(x))

"7 Quotientenregel

4
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7 (%i41) £(x):=u(x)/V(X);
IR (6
(%041) (x).—v(x)

? (%142) diff(f(x),x),ratsimp;

d d
u(X)(O,Xv(X)j-V(X)(Mu(X)j

(%042) - .
V(X)




