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Equations différentielles

Exercice 1
Résoudre les équations différentielles à valeur initiales suivantes et déterminer l’intervalle
maximal d’existence.

(1) y′ = 1
2
√

x
y + 1, y(1) = 0;

(2) y′ = −y sinx + sin(2x), y(π/2) = 0;

(3) y′ =
1
2x

y − 1
2
y3 cos x, y(

π

2
) = − 1√

3
;

(4) y′ =
log |x|

x
y2 − y

x
, y(1) =

1
2

ou y(−1) = −2;

(5) y′ = y − y1/2, y(0) = u0 avec u0 ∈ {1
4 , 1, 4};

(6) tu′ =
√

t2 + u2 + u, u(1) = 0;

(7) u′ =
2t

u + ut2
; u(0) = 2;

(8) u′ =
1 + u2

tu(1 + t2)
, u(1) = −1;

(9) u′ = (1− t + 2u)1/2, u(0) = 0;

(10) u′ =
t2 + u2

tu
, u(−1) = 1;

(11) u′ =
tu

t2 − 1
+

1
1− t2

, u(0) = 1;

(12) u′ =
1
t
u +

√
tu, u(1) =

1
4
.

(13) u′ =
u log u

sin t
, u(

π

2
) = 1;

(14) (1 + et)uu′ = et, u(1) = 1;

(15) tuu′ + 1 + u2 = 0, u(1) = 2.

Exercice 2
Trouver toutes les solutions des équations différentielles suivantes:

(1) tu′ + 2u = t
1+t2

;

(2) u′ sin t− u = 1− cos t;

(3) u′ = −2tu + 2te−t2 .
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