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Corps
Structure Field := {

K:> Set;

0: K;

1: K;

?=: K → K → bool;

-: K → K;

+: K → K → K;

*: K → K → K;

_−1: K → K

passoc: forall x y z, (x + y) + z = x + (y + z);

...

}
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Espae Vetoriel
Structure VectorSpace := {

V:> Set;

K: Field;

0: V;

?=: V → V → bool;

+: V → V → V;

.*: K → V → V;

...

sdistr: forall k x y,

k .* (x + y) = (k .* x) + (k .* y);

...

}
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Espae Vetoriel Kn

Function Kn := if n is n1 + 1 then K × Kn1 else K.

K2 ≈ KS(S 0) ≈ K × K1 ≈ K × (K × K) ≈ K × K × K

Function x +n y : Kn := if n is n1 + 1 then

let (kx, x1) := x in

let (ky, y1) := y in (kx + ky, x1 +n1
y1)

else x + y
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Algèbre de Grassmann Gn

Function Gn := if n is n1 + 1 then Gn1 × Gn1 else

K.

G2 ≈ G1 × G1 ≈ ((K × K) × (K × K)) ≈ K × K × K × K

Function x +n y : Gn := if n is n1 + 1 then

let (x1, x2) := x in

let (y1, y2) := y in (x1 +n1 y1, x2 +n1 y2)

else x + y
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Algèbre de Grassman
Function 0n : Gn :=

if n is n1 + 1 then (0n1
,0n1

) else 0.

Function 1n : Gn :=

if n is n1 + 1 then (0n1
,1n1

) else 1.

Function [x]n : Gn := if n is n1 + 1 then

let (x1, x2) := x in (0n1
,[x2]n1

)

else x.
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Produit exterieur
a ∧ b  a * bPropriétés:

ei * ej = 0

ei * ej = - ej * ei
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Produit exterieur
Function ei

n : Gn := if n is n1 + 1 then

if i is i1+1 then (0n1
,ei1

n1
) else (1n1

,0n1
)

else 1.

Function (x:Gn)↑ : Gn+1 := (0n,x).

(x1,x2) = e0 * x1 ↑ + x2 ↑
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Produit exterieur
(x1,x2) * (y1,y2) = (e0 * x1 ↑ + x2 ↑) * (e0 * y1↑ + y2↑)

= e0 * x1↑ * y2 ↑ + x2↑ * e0 * y1↑ + x2 ↑ * y2↑

Function x b
n : Gn := if n is n1 + 1 then

let (x1, x2) := x in (x1
¬b
n1
, x2

b
n1
)

else if b then -x else x.

Function x *n y : Gn := if n is n1 + 1 then

let (x1, x2) := x in

let (y1, y2) := y in

(x1 *n1
y2 +n1

x2
⊥

n1
*n1

y1, x2 *n1
y2)

else x * y.
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Produit exterieur
Function x *2 y :=

let ((x1,x2), (x3, y4)) := x in

let ((y1,y2), (y3, y4)) := y in

((x1 * y4 + x2 * y3 - x3 * y2 + x4 * y1,

x2 * y4 + x4 * y2),

(x3 * y4 + x4 * y3, x4 * y4)).
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Dualité
Function xn := if n is n1 + 1 then

let (x1, x2) := x in (x2n1
, x1n1

)

else x

Function x2 :=

let ((x1,x2), (x3, x4)) := x in

((x4,x3), (x2, x1)).

Function x3 :=

let (((x1,x2), (x3, x4)),((x5,x6), (x7, x8))) := x in

(((x8,x7), (x6, x5)),(x4,x3), (x2, x1)).
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Produit interieur
a ∨ b = a ∧ b

Function x #n y : Gn := if n is n1 + 1 then

let (x1, x2) := x in

let (y1, y2) := y in

(x1 #n1
y1, x2 #n1

y1 +n1
x2

⊥

n1
#n1

y1)

else x * y.
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Homogénéité
a + c * d + d * e * f + e * h

Function homn k x := if n is n1 + 1 then

let (x1, x2) := x in

if k is k1 + 1 then homn1
k1 x1 && homn1

k x2

else x1 ?= 0 && homn1
0 x2

else k ?= 0 || x ?= 0

Sophia – p.14



Fatorisation
v * M = 0 ⇒ M = v * M ′

conditions: hom 1 v, hom k M

Function factor1n v M := if n is n1 + 1 then

let (v1, v2) := v in

let (M1, M2) := M in

if v2 ?= 0 then (0, [v1]
−1 .* M1) else

let M ′

2 := factor1n1
v2 M2 in

(factor1n1
v2 ([v1] .* M ′

2 -n1
M1), M ′

2)

else v−1 * M
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Obtenir un fateur
Function getn k M: option Gn := if n is n1 + 1 then

if M ?= 0 then None else

if k is k1 + 1 then

let (M1,M2) := M in

if getn1
k1 M1 is Some v1 then Some (0, v1) else

if getn1
k M2 is Some v2 then Some (0, v2) else

None

else Some M
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Déomposition
Function decompose k M:= if k is k1 + 1 then

if getn k1 M is Some v

then v::decompose k1 (factor v M)

else []

else []
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