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Introdução

L : R+ −→ R L(x) = y

ay = x x a y

a x

L(xy) = L(x) + L(y)
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7
Definição e Propriedades da Função Loga-

rítmica

L : R+ −→ R

R
+

L x < y =⇒ L(x) < L(y)

L(xy) = L(x) + L(y) x, y ∈ R
+

x ∈ R
+ L(x) x

L

L(x) x L

L

L

L

L : R+ −→ R
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x, y ∈ R
+ x < y y < x

L(x) < L(y)

L(y) < L(x) x �= y

L(x) �= L(y)

f : R −→ R f
x �=

y f(x) �= f(y)

1

L(1) = L(1.1) = L(1) + L(1),

L(1) = 0

x > 1 L(x) > 0 L(x) < 0

L 0 < x < 1 < y L(x) < L(1) <

L(y) L(x) < 0 < L(y)

L

x < 1 L(x) > 0 x > 1 L(x) < 0

0 < x < 1 < y

L(x) > L(1) > L(y) L(x) > 0 > L(y)

x > 0 L(1/x) = −L(x)

x.(1/x) = 1 L(x) +L(1/x) = L(1) = 0

L(1/x) = −L(x)

x, y ∈ R
+

L(x/y) = L(x)− L(y).
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L(x/y) = L(x.(1/y)) = L(x) + L(1/y) = L(x)− L(y),

x ∈ R
+ r =

p/q L(xr) = rL(x)

n

L(xn) = L(x·x·x·. . .·x) = L(x)+L(x)+L(x)+. . .+L(x) = n·L(x)

n ∈ N r = n

n = 0

L(x0) = L(1) = 0 = 0.L(x) r = −n n ∈ N r

x > 0 xn ·x−n = 1

L(xn) + L(x−n) = L(xn · x−n) = L(1) = 0,

L(x−n) = −L(xn) = −nL(x)

r

r = p/q p ∈ Z q ∈ N x ∈ R
+

(xr)q = (xp/q)q = xp.

q · L(xr) = L((xr)q) = L(xp) = pL(x)

q · L(xr) = pL(x) L(xr) =

p/qL(x) = rL(x)

L : R+ −→ R
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B n n

n > B/L(2) L(2) > 0 n ·
L(2) > B n ·L(2) = L(2n)

L(2n) > B x = 2n

L(x) > B Lf : R+ −→ R

f

A
B

x
y

L(x) < A
L(x) > B

A

x ∈ R
+ L(x) > −A y = 1/x

L(y) = −L(x) < A L(1/x) = −L(x)

L

L : R
+ −→ R c

M : R+ −→ R

M(x) = c · L(x)
L

M

L,M : R+ −→ R

c > 0 M(x) = cL(x) x > 0

a > 1 L(a) =

M(a) L(x) = M(x) x > 0

L(a) = M(a) L(ar) = M(ar)

b > 0 L(b) �=
M(b) L(b) < M(b)

n

n[M(b)− L(b)] > L(a).

L(a1/n) = L(a)/n < M(b)− L(b).

c = L(a1/n) c, 2c, 3c, . . . R
+

c c <
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AULA

7M(b)−L(b) m·c
(L(b),M(b)) L(b) < m ·c < M(b)

m · c = m · L(a1/n) = L(am/n) = M(am/n).

L(b) < L(am/n) = M(am/n) < M(b).

L

b < am/n M

am/n < b

b M(x) = L(x) x > 0

L,M L(2) > 0

M(2) > 0 2 > 1 L,M c =

M(2)/L(2) N : R+ −→ R

N(x) = c · L(x) N(2) = [M(2)/L(2)] · L(2) =
M(2) N(x) = M(x)

x > 0 M(x) = cL(x) x > 0

L : R+ −→ R

L(x · y) = L(x) + L(y)

L

L

c x

L(x) = c
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α

α = a0, a1, . . . , an, . . .

= a0+
a1

10
+ . . .+

an

10n
+ . . .

a0

an, n ≥ 1

0, 1, . . . , 9. n ≥
0

αn = a0, a1, . . . , an

= a0 +
a1

10
+ . . .+

an

10n
.

αn ≥ α α−
αn < 1/10n n ≥
0

x < α
n ≥ 0 x < αn

x < α
α − x

n
1/10n < α− x

α − αn <
1/10n < α−x

x < αn

L : R+ −→ R

u < v x > 0

u < L(x) < v

n (v − u)/L(2) c =

L(2)/n m · c = L(2m/n)

m ∈ Z

c v − u

m · c = L(2m/n I = (u, v)

x = 2m/n u < L(x) < v

I = (u, v)

L(x)

α

α = a0, a1, a2, . . . , an, . . .

a0 L

k L(k) > b

a0 + 1 L(a0 + 1) > b

L(a0) ≤ b < L(a0 + 1)

a0, a0 +
1

10
, a0 +

2

10
, . . . , a0 +

9

10
, a0 + 1.

L(a0) ≤ b < L(a0 + 1)

α1 α1 + 1/10 L(α1) ≤ b <
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7L(α1 + 1/10) a1 0 ≤ a1 ≤ 9

α1 = a0, a1 = a0 +
a1
10

L(α1) ≤ b < L(α1+1/10)

α = a0, a1a2 . . . an

a1, a1 +
1

102
, a1 +

2

102
, . . . , a1 +

9

102
, a1 +

1

10
,

a2 0 ≤ a2 ≤ 9

α2 = a0, a1, a2 = a0 +
a1
10

+
a2
102

,

L(α2) ≤ b < L(α2 + 1/102)

α = a0, a1, . . . , an, . . . = a0 +
a1
10

+ . . .+
an
10n

+ . . . ,

αn = a− 0, a1, a2, . . . , an

L(αn) ≤ b < L(αn + 1/10n)

n ≥ 0

L(α) = b L(α) < b

x > 0 L(α) < L(x) < b L

α < x n

x− α > 1
10n α+ 1/10n < x

αn +
1

10n
≤ α+

1

10n
< x.

L x > αn + 1/10n

L(x) > L
(
αn +

1

10n
)
> b,
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x L(x) <

b L(α) > b

x > 0

b < L(x) < L(α).

l L(x) < L(α) x < α

x < αn n L(x) < L(αn) ≥ b

x b < L(x)

L : R
+ −→ R

R
+

R

L :

R
+ −→ R a > 0 L(a) = 1

L

La(x) L(x)

Lb La La(a) = Lb(b) = 1

c > 0 Lb(x) =

c · La(x) x > 0 x = a Lb(a) = c

Lb(x) = Lb(a) · La(x)

x > 0

x loga(x)

RESUMO
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L : R

+ −→ R

R
+

L x < y =⇒ L(x) < L(y)

L(xy) = L(x) + L(y) x, y ∈ R
+

L : R+ −→ R

1

x > 1 L(x) > 0 L(x) < 0

x > 0 L(1/x) = −L(x)

x, y ∈ R
+

L(x/y) = L(x)− L(y).

x ∈ R
+ r = p/q

L(xr) = rL(x)

L : R+ −→ R

L,M : R
+ −→ R

c > 0 M(x) = cL(x) x > 0

L

c x

L(x) = c
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L : R+ −→ R

R
+

R
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