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Def:
We define the Natural Lograthmic Function as

ln ∶ (0,∞)→ R, ln x = ∫
x

1

1

t
dt

where f (t) = 1
t dt is continuous function on any interval not

contains 0. So, it is integrable on interval from 1 to x .
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Def:
The Natural Exponential Function exp or e is the inverse function
of the natural logarithm function, we can define exp as

exp ∶ R→ (0,∞)

y = exp x ⇔ ln y = x
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Remarks:

The function domain for exp is R.

exp (x) > 1, x > 0 , exp (x) < 1, x < 0 and

exp (0) = 1.

The function exp is incrasing.

Since ln and exp are inverse function. So,

ln ex = x , ∀x ∈ R,

e ln x = x , ∀x ∈ (0,∞).
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Properties of Natural Exponential Function
For a,b > 0 and r ∈ Q:

exp (a) exp (b) = exp (a + b),

exp (a)
exp (b) = exp (a − b),
(exp(x))r = exp (xr),
limx→∞ exp (x) =∞,

limx→−∞ exp (x) = 0.
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ln x , exp x

Figure: ln (x), exp (x).
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Derivative of Natural Exponential Function :

d

dx
(ex) = ex ∀x ∈ R,

d

dx
(ef (x)) = ef (x)f ′(x) ∀x ∈ D(f ′).
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EX: Find the derivative:

(1) exp (2x3 + x2) ,

(2) exp (x2 ln x).

(3) sin x exp (cos x) exp (x).
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Integration of Natural Exponential Function

∫ exdx = ex + c ,

∫ eaxdx = 1
ae

ax + c, ∀a ≠ 0
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EX: find the integral:

(1)∫ e15xdx ,

(2)∫ e−x
3

x2dx .

(3)∫
√
exdx .

(4)∫ etan x sec2 xdx .

(5)∫ e3x sin(1 + e3x)dx .
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Thm:

lim
n→∞
(1 + x

n
)n = ex , ∀x ∈ R.
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Thanks for listening .
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