RESOLUTION EQUATION
2ième, 3ième et 4ième DEGRE



ÉQUATION DU SECOND DEGRÉ : 
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Calcul du discriminant : 
· 
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Si 
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> 0 alors :

· 2 Solutions :
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Si 
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= 0 alors : 

· Solutions doubles :
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Si 
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< 0 alors :

· 2 Solutions complexes : 
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ÉQUATION DU TROISIÈME DEGRÉ : 
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SI 
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et l'algorithme général ne fonctionne pas pour ce cas particulier.

· Les 3 solutions particulières :
· 
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Algorithme général de résolution :
Calculs intermédiaires :
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Calcul du discriminant : 
· 
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Si 
[image: image26.wmf]D

> 0 alors :

· Calcul intermédiaire :
· 
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· 3 Solutions :
· 
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Si 
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= 0 alors :

· 2 Solutions et 1 double :
· 
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Si 
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< 0 alors :

· Calculs intermédiaires :
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· 3 Solutions :
· 
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ÉQUATION DU QUATRIÈME DEGRÉ : 
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Calculs intermédiaires : (Attention aux majuscules et aux minuscules !)

· 
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Calcul du discriminant : 
· 
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Calculs intermédiaires en fonction de delta :
si 
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> 0 alors : 
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si 
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Puis les autres calculs intermédiaires suivants :
· 
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Les 2 premières solutions sont données par :
Calculs intermédiaires :
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· Si B = 0 alors 
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· 2 Solutions réelles :
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Si 
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· 2 Solutions complexes :
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Les 2 dernières solutions sont données par :
Calculs intermédiaires :
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· Si B = 0 alors 
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Si 
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· 2 Solutions réelles :
· 
[image: image78.wmf]4

3

3

p

p

x

+

+

=

d


· 
[image: image79.wmf]4

3

4

p

p

x

-

+

=

d


Si 
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· 2 Solutions complexes :
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LISTING EN VISUAL BASIC  (vba et vb6.0)
Function Equat2(A As Double, B As Double, C As Double) As String

'RESOLUTION EQUATION de Ax^2+Bx+C=0

'Déclarations variables

Dim X1 As Double, X2 As Double, delta As Double

'Algo

If A = 0 Then Equat2 = "Pas de degré 2": Exit Function

delta = B ^ 2 - 4 * A * C

Select Case delta

    Case Is > 0

    X1 = (-B + delta ^ 0.5) / (2 * A)

    X2 = (-B - delta ^ 0.5) / (2 * A)

    Equat2 = X1 & " et " & X2

    Case Is = 0

    X1 = -B / (2 * A)

    Equat2 = X1

    Case Is < 0

    X1 = -B / (2 * A)

    X2 = (-delta) ^ 0.5 / (2 * A)

    Equat2 = X1 & "+i*" & X2 & " et " & X1 & "-i*" & X2

End Select

End Function



Function Equat3(A As Double, B As Double, C As Double, D As Double) As String

'RESOLUTION EQUATION de Ax^3+Bx^2+Cx+D=0

'Déclarations variables

Dim X As Double, X1 As Double, X2 As Double, X3 As Double

Dim A0 As Double, A1 As Double, A2 As Double, A3 As Double

Dim P As Double, Q As Double, delta As Double

Dim W As Double, W1 As Double, U As Double, V As Double, T As Double

Dim pi As Double

'Algo trivial

If A = 0 Then Equat3 = "Pas de degré 3": Exit Function

If B = 0 And C = 0 Then 'cas particulier

    X = (-D / A): X1 = Sgn(X) * Abs(X) ^ (1 / 3) 'règle des signes pas pris en compte correctement par VBA

    X2 = -X1 / 2: X3 = Abs(X1) * 3 ^ 0.5 / 2

    Equat3 = X1 & " et " & X2 & "+i*" & X3 & " et " & X2 & "-i*" & X3

    Exit Function

End If

'Algo

A0 = D / A

A1 = C / A

A2 = B / A

A3 = A2 / 3

P = A1 - A3 * A2

Q = A0 - A1 * A3 + 2 * A3 ^ 3

delta = (Q / 2) ^ 2 + (P / 3) ^ 3

Select Case delta

    Case Is > 0

    W1 = -Q / 2 + delta ^ 0.5

    W = Sgn(W1) * (Abs(W1) ^ (1 / 3))

    X1 = W - P / 3 / W - A3

    X2 = -(A2 + X1) / 2: X3 = (3 ^ 0.5 / 2 * (W + P / 3 / W))

    Equat3 = X1 & " et " & X2 & "+i*" & Abs(X3) & " et " & X2 & "-i*" & Abs(X3)

    Case Is = 0

    X1 = 3 * Q / P - A3

    X2 = -3 * Q / 2 / P - A3

    Equat3 = X1 & " et " & X2

    Case Is < 0

    U = 2 * (-P / 3) ^ 0.5

    V = -Q / 2 / (-P / 3) ^ (3 / 2)

    T = Arccos(V) / 3

    pi = 4 * Atn(1)

    X1 = U * Cos(T) - A3

    X2 = U * Cos(T + 2 * pi / 3) - A3

    X3 = U * Cos(T + 4 * pi / 3) - A3

    Equat3 = X1 & " et " & X2 & " et " & X3

End Select

End Function

Function Arccos(ByVal X As Double) As Double

Arccos = Atn(-X / Sqr(-X * X + 1)) + 2 * Atn(1)

End Function



Function Equat4(A As Double, B As Double, C As Double, D As Double, E As Double) As String

'RESOLUTION EQUATION de Ax^4+Bx^3+Cx^2+Dx+E=0

'Déclarations variables

Dim Z As Double, AA As Double, BB As Double, CC As Double

Dim C2 As Double, D2 As Double, delta As Double

Dim W As Double, U As Double, T As Double, R As Double, S As Double

Dim Decal As Double, Partie1 As Double, m As String, Partie2 As Double

Dim X1 As Double, X2 As Double

'Algo

If A = 0 Then Equat4 = "Pas de degré 4": Exit Function

Z = B / (2 * A)

AA = C / A - 3 * Z ^ 2 / 2

BB = D / A + Z ^ 3 - C * Z / A

CC = E / A - 3 * Z ^ 4 / 16 + C * Z ^ 2 / (4 * A) - D * Z / (2 * A)

D2 = -2 * AA ^ 3 / 27 - BB ^ 2 + 8 * AA * CC / 3

C2 = -(AA ^ 2 + 12 * CC) / 3

delta = (C2 / 3) ^ 3 + (D2 / 2) ^ 2

Select Case delta

    Case Is > 0

    W = (-D2 / 2 + delta ^ 0.5) ^ (1 / 3)

    U = W - C2 / 3 / W

    Case Is = 0

    U = 3 * D2 / C2

    Case Is < 0

    U = 2 * (-C2 / 3) ^ 0.5 * Cos(Arccos(-D2 / 2 / (-C2 / 3) ^ (3 / 2)) / 3)

End Select

T = AA / 3 + U

R = (T - AA) ^ 0.5

S = ((T / 2) ^ 2 - CC) ^ 0.5

Decal = -B / (4 * A)

delta = R ^ 2 - 2 * T - 4 * S

Partie1 = -R / 2

GoSub Calcul

Equat4 = m

delta = R ^ 2 - 2 * T + 4 * S

Partie1 = R / 2

GoSub Calcul

Equat4 = Equat4 & " et " & m

Exit Function

'Sous-routine

Calcul:

m = ""

If BB > 0 Then Partie1 = -Partie1

Partie2 = Abs(delta) ^ 0.5 / 2

Select Case delta

    Case Is >= 0

    X1 = Partie1 + Partie2 + Decal

    X2 = Partie1 - Partie2 + Decal

    m = X1 & " et " & X2

    Case Is < 0

    X1 = Partie1 + Decal

    X2 = X1

    m = X1 & "+i*" & Partie2 & " et " & X2 & "-i*" & Partie2

End Select

Return

End Function
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