den exponentiella funktionen
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Exponential functions
Ifa > 0,

\ ifn=1273,...
0«‘.\6 ith=1.2.3,... andm=+1 42 +3\...

In this definition, %/a is the number b > 0 that satisfies »" = a.
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EXAMPLE 1

we can calculate 27 as the limit of the corresponding sequence
23 =8,

231 =8.5741877.... 2%'% =8.81524009... . ...,9

This gives 27 = lim,,_, o, 2" = 8.824 977827 . ...
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Ifa > 0and b > 0, and x and y are any real numbers
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Laws of exponents 7 rational Exponential functions
Ifa > 0, then
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s , X—y a > n factors

(m) a = = — (iv) a7 = —
a* a’ a"=— ifn=123....
ll”
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V) (@) =a (vi) (ab)” =a" b a™n = Yam  ifn=1,23,... andm==l +2 +3,....

In this definition, %/ is the number » > 0 that satisfies »" = a.



In this definition, %/ is the number 5 > 0 that satisfies b" = a.
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26. log, (T) = log, x —log, y - e . l’l/: 2'
27. log,(x¥) = ylog, x fowble ™

WA4L1 Page 2



den naturliga konstanten e
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logaritmen: den inversa funktionen till exponentiering

den 21 september 2020 11:43

Logarithms
The function f(x) = «* is a one-to-one function provided that « > 0 and @ # 1.
Therefore, f has an inverse which we call a logarithmic function.
If a > 0and a # 1. the function log, x, called the logarithm of x to the
. . ~ ~ . - L
base a, is the inverse of the one-to-one function a*: ‘
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Laws of logarithms

Ifx>0,y>0,a>0,b>0,a# 1, and b # 1, then
(i) log,(xy) = log, x+log, y

(i) log,1 =0
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(iii) log, (T = —log, x (iv) log, 5= log, x—log, v
. log;, x _ -,
(vi) log, x = —2— )y = ZJ

(v) log, (x¥) =y log, x g, -
a - a a logb a
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derivata av a’x

den 21 september 2020 11:58

© 35. Suppose that f(x) = a" is differentiable at x = 0 and that
f'(0) = k. where k # 0. Prove that f is differentiable at any
real number x and that

© 36. Continuing Exercise 35, prove that /71 (x) = log, x is
differentiable at any x > 0 and that

Filxy=ka*=k f(z).
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APPENDIX III Continuous Functions /

THED R EM Combining continuous functions l@ue
(a 'd g/are gOntingdus hc[// h oAre/ | //f(
;"4;‘/ il e
I{ £ is continuous att}fe point L And if lim g(¥) = L. then we have 5 ll?
Bose (8= «5

lim f(g(x)) = f(L)= f(lim g(x)).
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derivata av log_a x
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© 36. Continuing Exercise 35, prove that £ ~!(x) = log, x is
differentiable at any x > 0 and that
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@ 35. Suppose that f(x) = a”* is differentiable at x = 0 and that
f'(0) = k., where k # 0. Prove that f is differentiable at any
real number x and that

f'ix) =ka* =k f(x).

Logarithms
The function f(x) = a* is a one-to-one function provided that ¢ > 0 and ¢ # 1.

Therefore, f* has an inverse which we call a logarithmic function.

If a > 0and a # 1. the function log, x. called the logarithm of x to the
base a. is the inverse of the one-to-one function a*:

v

y=log;x = x=a’ (a>0, a#l).
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