Differentiation

[Differentiation (beviser med Maple)

Side 1/7

¥ Metode til bestemmelse af differentialkvotienten
i /(%o +h) =1 (%)

Sekanthaldningen:

h
Tangenthaldningen (differentialkvotienten): f '(xo) fas nar h—0

f(xo—l—h) —f(xo)

Dvs.f'(xo) :}}i [

Y Sztning 1:
2

=2 =1

| > restart
> fi= x—x

> f(x0+h)

> f(x0)

> f(x0+h) —f(x0)

=> factor(%)

f(x0+h) —f(x0)

h

=> simplify( %)

> lim %
h—0

e

| |:f '(xo) er tangentens haldningskoefficient i punktet ( Xoo S (xo) )

(xO-i—h)z—xO2

h+2x0

2 x0
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Differentiation Side 2/7
i 2 x0
V¥ Satning 2:
fx)=x = f'(x ) =32
X)=x (x()) Xy
;> restart
> fi= xox
i f:: x—>x3
> f(x0 +h)
] (x0+h)>
> f(x0)
i xO3
> f(x0+h) —f(x0)
(x0 + h)* —x0°

=> factor(%)

=> simplify( %)

> lim %
h—0

h(h? +3 hx0+3x0°)

h

(x0 +h)> —x0°
h

W +3hx0+3x0°

> f(x0+h)

L 3 x0°
(x0+h) —f(x0)
> 1%(]{" ) TAE: )
L 3 x07
V¥ Saetning 3:
1 1
= — = ! —_— —
)= = (%) =
0
;> restart
>f::x—)%
f:=x—>i

Steen Toft Jergensen
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Differentiation

> f(x0+h) —f(x0)

=> factor(%)

f(x0+h) —f(x0)
h

=> simplify( %)

| > restart
> fi=x—ax+b

(> £(x0+h)
> /(x0)
> £(x0 4+ ) —f(x0)

=> factor(%)

Side 3/7

1
x0+h

f=x—ax+b

a(x0+h)+b
ax0+b

a(x0+h) —ax0

ah

Steen Toft Jergensen

(5.2)
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Differentiation Side 4/7 Steen Toft Jergensen

> h
_ h (6.6)
f(x0+h) —f(x0)
g h
a (x0+h) —ax0
I I 6.7)
> simplify( %)
i a (6.8)
> lim %
h—0
| a 6.9)
f(x0+h) —f(x0)
> i 0( ) )
L a (6.10)
Y Saetning 5
fE=/E=FE)=—
0
X
0
;> restart
> fi= x—)ﬁ
i f:= x—h/? (7°1)
(> 1(x0+h)
_ Vx0+h (7.2)
> f(x0)
i Jx0 (7.3)
> f(x0+h) —f(x0)
i Jx0+h —x0 (7.4)
B factor(%)
i Vx0+h —x0 (7.5)
(>
L h (7.6)
f(x0+h) —f(x0)
g h
v x0 + hh — m .7)
> simplify(%)
Nx0+h — m
I (7.8)
=Her md vi selv omskrive, da Maple ikke kan finde ud af det!




Differentiation Side 5/7

Steen Toft Jergensen

Vx0 ([ +h —Va0)- ([ +h + %) (o) - (/)

2

>

[xy+h —
h

(W-I— xo)'h

(xo-i-h) — X, _ h

(W-I— xo)-h

1

:(/xo-i-h—l— xo)-h (/xo—l—h-i- xo)-h

lim %
h—0
1
] 2x0
) f(x0+h) —f(x0)
> }}an 0( h )
1
il 2Vx0
¥ Differentiation i Maple
|:> restart

V¥ Direkte maerke pa udtryk

NB: Forudscetter, at der differentieres efter x.

> (xz)' )
X
> ()
i 3x2
1Y,
- (4 |
2
B (a-x+b)'
a
> (Vx) 1
24x

V¥ Definere funktion og szette meerke

> fi= x—x
f= x—>x2

2x

[xo+h + /X,
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Differentiation

>5y=xﬁf

Side 6/7
2x

g = x—)xS

_ L
2
X

i==x—ax-+b

Q

2x

Steen Toft Jergensen

(8.2.3)

(8.2.4)

(8.2.5)

(8.2.6)

(8.2.7)

(8.2.8)

(8.2.9)

(8.2.10)

(8.2.11)

(8.2.12)

(8.2.13)

(8.2.14)

(8.2.15)

(8.3.1)



Differentiation Side 7/7 Steen Toft Jergensen

d
> dx g(x)
i 3x° 8.3.2)
d
> ix h(x)
1
"2 (8.3.3)
4
> H i(x)
_ a (8.3.4)
d .
> dx](x)
1
(8.3.5)
_ 2%
d (2
> dx (x)
i 2x (8.3.6)
d (3
> dx (x)
i 357 8.3.7)
d (1
> dx (x )
1
"2 (8.3.8)
[ d
> H (a-x+b)
i a (8.3.9)
d
> dx Vx
1
(8.3.10)
L 2:/x



