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Def: General Exponential Function:
For any numbers a > 0 and x, the General Exponential Function
with base a is
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Def: General Exponential Function:
For any numbers a > 0 and x, the General Exponential Function

with base a is

ax:exln37 x > 35,

when a = e, we will obtain that

ax:exlna:exlna:ex.
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Remarks

@ The function domain for f(x) = a* is R.

Dr. Nasser Bin Turki General Exponential and Logarithmic Functions Math 106 Lectu



Remarks
@ The function domain for f(x) = a* is R.

@a>1-Ina>0.
Then the function is incresing since x increased.
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Remarks
@ The function domain for f(x) = a* is R.

@a>1-Ina>0.
Then the function is incresing since x increased.

@ a<l—lna<0
Then the function id decreasing.
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Remarks
@ The function domain for f(x) = a* is R.

@a>1-Ina>0.
Then the function is incresing since x increased.

@ a<l—lna<0
Then the function id decreasing.

@ a=1-"f(x)=1
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f(x)=a"

a>1 a<l \

N

Figure: a*.
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Properties of the General Exponential Function:
Thm: for a,b> 0 and for allx, y

o 20030 = gle)
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Properties of the General Exponential Function:
Thm: for a,b> 0 and for allx, y

o 20030 = gle)

a) _ (x-y)
] a(—y> =a s
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Properties of the General Exponential Function:
Thm: for a,b> 0 and for allx, y

o 20030 = gle)

a® _ (x-y)
° 3(}/> =4 ?

o (%) =2aY,
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Properties of the General Exponential Function:
Thm: for a,b> 0 and for allx, y
0 a)a(y) = g(xy)
) _
o &= ax=y),
o (%) =2aY,

e a¥b* = (ab)*.
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Derivative of General Exponential Function :
Thm:

X X
—a =a‘lna
dx ’

LI a" ™ (Ina)f'(x).
dx
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Derivative of General Exponential Function :
Thm:
&ax =a"Ina,
900 a ™ (Ina)f'(x).
dx
Thm:

di(xp) =pxPl, VxeR",VpeR.
Ix
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EX: Find the derivative:

(1)_)/ _ 5x2+5 ,
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EX: Find the derivative:

(1)_)/ _ 5x2+5 ,

(2)y = sinx3%"X
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EX: Find the derivative:

(1)_)/ _ 5x2+5 ,

(2)y = sinx3%"X

3y =vx".
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Integration of General Exponential Function:

° jaxdx—ma +c,
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Integration of General Exponential Function:
X —
o [a¥dx= ma +c,

o [a I (x)dx = ﬁaf(x) +c.
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EX: find the integral:

(1)[55X+15dx7
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EX: find the integral:

(1)[55X+15dx7

) f gi\//_jdx.
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Def: we define the General Logarithmic Function as the inverse of
General Exponential Function with base a. We denoted by log,
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Def: we define the General Logarithmic Function as the inverse of
General Exponential Function with base a. We denoted by log,

log,: (0,00) » R.

x=a < y=log,(x).
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Def: we define the General Logarithmic Function as the inverse of
General Exponential Function with base a. We denoted by log,

log,: (0,00) » R.
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Remarks:

@ In=log,
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Remarks:

@ In=log,

nx

loga(X) = |_
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Remarks:

@ In=log,
loga(X) - |_X
log = log;

Dr. Nasser Bin Turki General Exponential and Logarithmic Functions Math 106 Lectu



Remarks:

@ In=log,
log,(x) = %,
log = log;
Vx,y e R, reR:

log,(xy) = log,(x) +log,(y),
log,(>) = log, (x) - log,(y),
y

log,(x") = rlog, .
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log,(x)

y=log, (x), a>1 y=log,(x), a<1

Figure: log,(x).
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Derivative of General Logarithmic Function :

Thm:
d 1 1
= log,(0) = == (),
d 1 f'(x)
alogaf(X)—m f(x) )
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EX: Find the derivative:

(1)y = log7 (x> +2x°) ,
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EX: Find the derivative:

(1)y = log7 (x> +2x°) ,

(2)y = log(sin x).
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Integration of General Logarithmic Function:

/ ll dx = log,(x) + c.

Xinx
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EX: find the integral:

(1 )f x log x
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Thanks for listening.

Dr. Nasser Bin
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