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Résoudre l’équation 2 log
4
(x+ 1) + log

4
(x+ 3) = log

4
(6x+ 2) +

1

2
.

Conditions d’existence :

• x+ 1 > 0, donc x > −1 ;

• x+ 3 > 0, donc x > −3 ;

• 6x+ 2 > 0, donc x > −1

3
.

Finalement x > −1

3
.

Résolution :

2 log
4
(x+ 1) + log

4
(x+ 3) = log

4
(6x+ 2) +

1

2

⇐⇒ log
4
(x+ 1)2 + log

4
(x+ 3) = log

4
(6x+ 2) + log

4
2

⇐⇒ log
4
((x+ 1)2.(x+ 3)) = log

4
(2.(6x+ 2))

⇐⇒ (x+ 1)2.(x+ 3)) = 2.(6x+ 2)

⇐⇒ (x2 + 2x+ 1).(x+ 3)− (12x+ 4) = 0

⇐⇒ x3 + 2x2 + x+ 3x2 + 6x+ 3− 12x− 4 = 0

⇐⇒ x3 + 5x2 − 5x− 1 = 0

⇐⇒ (x3 − 1) + (5x2 − 5x) = 0

⇐⇒ (x− 1)(x2 + x+ 1) + 5x(x− 1) = 0

⇐⇒ (x− 1)(x2 + 6x+ 1) = 0

⇐⇒ x− 1 = 0 ou x2 + 6x+ 1 = 0

⇐⇒ x = 1 ou x = −3± 2
√
2

La solution x = −3− 2
√
2 ≈ −5, 83 est à rejeter (cf. condition d’existence).

Conclusion : Sol =

{

− 3 + 2
√
2; 1

}

.


