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Exponential functions

De�nition

Let b > 0 be a positive number, with b ̸= 1. Then the

exponential function with base b is the function
f(x) = bx.
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f(x) = bx, b < 1 f(x) = bx, b > 1

Domain: R = (−∞,∞)

Range: (0,∞)
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Logarithms

De�nition

Logarithm is the inverse function to exponentiation. That

means the logarithm ℓogb(a) of a given number a is the

exponent to which another �xed number, the base b, must
be raised, to produce a: bℓogb(a) = a.
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f(x) = ℓogb(x), b < 1

f(x) = ℓogb(x), b > 1Domain: (0,∞)

Range: (−∞,∞)
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Let's �nd ℓog2(8).

We see that ℓog2(8) = ℓog2(2
3) = 3.

Let's �nd ℓog3
(

1
81

)
.

We compute ℓog3
(

1
81

)
= ℓog3(3

−4) = −4.

Find a number t with 75−t = 3.
75−t = 3 ⇔ 5− t = ℓog7(3) ⇔ t = 5− ℓog7(3).
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Find the value of t such that 5t+4 =
1

25
.

Answer: 5t+4 =
1

25
⇔ t+ 4 = ℓog5

(
1

25

)
= ℓog5(5

−2) ⇔
t+ 4 = −2 ⇔ t = −2− 4 = −6.
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Basic properties of logarithm

1 ℓogb(1) = 0 for any b > 0, b ̸= 1;

2 ℓogb(b) = 1 for any b > 0, b ̸= 1;

3 The logarithmic and exponential functions are inverse:

ℓogb(b
x) = bℓogb(x) = x.
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