Side 1/4

Steen Toft Jargensen

| Note om differentiation

Differentiation af de specielle funktioner: In, log, €%, a*, x®, x*

In(x) — den naturlige logaritmefunktion

Grafen for In(x) har en tangent i xo = 1 med haldningen 1.

Test pa T1-89: d(In(x),x)|x =1

| fLxd=lnlx)
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Lad f(x)=In(x). S&er f‘(1)=Lirg'”(1+h;_'”(1) :lhing'”ah*h) -1 daln(1)=0
Test pa TI-89: limit(In(1+h)/h,h,0)
. 1
Seetning: |(In(x)) =
Test pa T1-89: d(In(x), X)
Bevis:
X +h In 1+£ In 1+£
f(x,+h)—f(x,) In(x,+h)—In(x,) X, X, 1 X, 1
= = = = —S5—.1=
h h h h X, h X,
XO
In [1+hj
X
— — 0, dvs. greensevardien af P °~ bliver 1 ifglge ovenstaende.
%
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log(x) — titalslogaritmefunktionen

1Y x)=log(x)
y=0.454294-0.434 294

.. 1
Seetning: |(log(x)) = X In0)
Test pa T1-89: d(log(x), X) NB: log findes i Catalog
TI-89 giver @. Vis at det er det samme!
Bevis:
Inx) (oY (1 Y1 1 1
IO(‘]’(X)_ln(lo) = (log) _(m(m)j _(|n(10) In(x)j “In(10) x  x-In(10)

e” — eksponentialfunktionen med grundtal e

fxl=explxl
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Tangenten pa grafen for e* har i Xo = 0 heeldningen 1, idet det er spejlbilledet af tangenten for In(x)
i Xo = 1. Spejlingen sker i linjen y = x (se figur naste side).
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fxl=enplx)

' e0+h_ 0 eh _l
Lad f(x)=e*.Saer: f (0)=Iim =lim =1
h—0 h—0 h

Test pa T1-89: limit((e”(h)-1)/h,h,0)
Seetning: (e*)' =¢*
Test pa T1-89: d(e” (X), X)
Bevis:

_ X+h X X% .ah _ a% h
f(x0+hr: fx) _e he _e eh e :exo_ehl_)exo_lzi for h—0

idet vi bruger graenseverdien ovenfor.

a" — eksponentialfunktionen med grundtal a

Seetning: (ax)'zax-ln(a)

Test pa T1-89: d(a”x,X)
NB: a>0

Bevis:

_ (eln(a) )X _e¥h@

aX
(a¥) =(e"® ) =e""® . (x-In(a)) =e*"®-(1-In(a)) = a*-In(a)
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x ®— potensfunktionen med eksponent a

Seetning: xa)' —a-x**

Test pa T1-89: d(x"a, X)

—

NB: Formlen er tidligere bevist for n € Z (de hele tal). Formlen gelder altsa for aeR .

Bevis:

x& — (eln(x) )a _ ea'ln(x) —

a I_ a-In(x) '_ a-ln(x). . ‘= a-In(x)_ 1 — v, _lz . a-1
(x*) =(ex") =e (a-In(x)) =e (a xj X as=ax

Funktionen x*

Seetning: |(x*) =x*-(In(x) +1)
Test p& T1-89: d (X" X, X)

NB: x* er hverken en eksponentialfunktion eller en potensfunktion!
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Bevis:

X" :(eln(x))x _ ex'ln(x) —

(x" )' = (&™) =" (x-In(x)) =e*"¥ -[1. In(x) + X .1] =" . (In(x) +1) = x* - (In(x) +1)
< x Unx)+3
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