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

ax = ex ln a, x ↦ ax .

when a = e, we will obtain that

ax = ex ln a = ex ln a = ex .
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Remarks

The function domain for f (x) = ax is R.

a > 1→ ln a > 0.
Then the function is incresing since x increased.

a < 1→ ln a < 0
Then the function id decreasing.

a = 1→ f (x) = 1
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f (x) = ax

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

a(x)a(y) = a(x+y),

a(x)
a(y) = a(x−y),

(ax)y = axy ,

axbx = (ab)x .
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Derivative of General Exponential Function :
Thm:

d

dx
ax = ax ln a,

d

dx
af (x) = af (x)(ln a)f ′(x).

Thm:
d

dx
(xp) = pxp−1, ∀x ∈ R+,∀p ∈ R.
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EX: Find the derivative:

(1)y = 5x
2
+5 ,

(2)y = sin x3sin x .

(3)y =
√
x
x
.
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Integration of General Exponential Function:

∫ axdx = 1
ln aa

x + c,

∫ af (x)f ′(x)dx = 1
ln aa

f (x) + c .
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EX: find the integral:

(1)∫ 55x+15dx ,

(2)∫
9
√

x

√
x
dx .
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Def: we define the General Logarithmic Function as the inverse of
General Exponential Function with base a. We denoted by loga

loga ∶ (0,∞) ↦ R.

x = ay ⇔ y = loga(x).
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Remarks:

ln = loge

loga(x) = ln x
ln a ,

log = log10

∀x , y ∈ R+, r ∈ R:

loga(xy) = loga(x) + loga(y),

loga(
x

y
) = loga(x) − loga(y),

loga(x r) = r loga .
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loga(x)

Figure: loga(x).
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Derivative of General Logarithmic Function :
Thm:

d

dx
loga(x) =

1

ln a
(1

x
),

d

dx
loga f (x) =

1

ln a
( f

′(x)
f (x) ).
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EX: Find the derivative:

(1)y = log7(x3 + 2x2) ,

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

∫
1

x ln x
dx = loga(x) + c .
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EX: find the integral:

(1)∫
dx

x log x
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Thanks for listening .
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