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Corps

Structure Field := {

K:> Set;

0: K;

1: K;
7= K — K — bool;
-: K — K;

+ K — K — K;
*: K — K — K;
1 K — K

passoc: forall xyz, (x+y) +z=x+ (y + 2);
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Espace Vectoriel

Structure VectorSpace := {
V:> Set;
K: Field;
0: V;
?=: V — V — bool;
+: V-V — V;
X K — V — V;

sdistr: forall k x vy,
k .x (x+y)=( .xx)+ (k .xy);

BIINRIA
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Espace Vectoriel K"

Function K™ := if n is ny+1 then K x K™ else K.
K2 KO x Kx Kl Kx (KxK)~KxKxK

Function = +, vy : K" := if n is n1+ 1 then
let (k,, 1) := x in
let (ky, v1) =y in (ky + Ky, o1 +,, Y1)

else ©* + vy
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Algebre de Grassmann G"

Function G" := if n is n;+1 then G™ x G™ else
K.

GG xG'=(KxK)x (KxK)~KxKxKxK

Function x +, vy : G" := if n is ny+ 1 then
let (x{, ) := x in
let (y1, y2) =y in (x1 +n, Y1, T2 +n, Y2)

else x +y
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Algebre de Grassman

Function 0, : G" :=

if n is ny+ 1 then (0,,,0,,) else O.

Function 1, : G" :=

if n is n; + 1 then (0,,,1,,) else 1.

Function [«x],, : G™ := if n is ny + 1 then
let (21, x9) := x in (O, , [x2],,)
else x.

BIINRIA
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Produit exterieur

alNb ~ a *x b

Propriétés:
e x e =0

e’ *x e/ = - & * ¢



Produit exterieur

Function e’ : G" := if n is n;+ 1 then
if i is 4141 then (0,,,e!!) else (1,,,0,,)
else 1.

Function (z:G™)71 : G"™' := (0,,2).

(x1,m2) = &’ * o117 + 297
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Produit exterieur

(r1,22) * (y1,y2) = (& * o197 + xT) * (¥ * y1 T + ¥ 1)

= e’ *x ;T * ol + 2] *x ¥ *x T + 227 * 4ol

Function Z°:G"™ := if n is m; +1 then
let (1, Z2) := x in (anl, J@nl)

else if b then -z else zx.

Function =z *, y : G" := if n is ny+ 1 then
let (r1, x2) := z in
let (y1, y2) := y in
(T1 *p, Y2 +ny fEé} ¥n0 Y1, T2 *p Y2)
else = * y.
& iNRIA
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Produit exterieur

Function x *5 y :=
let ((x1,22), (x3, Y4)) := x in
let ((y1,vy2), (ys, ya)) := y in
((xy * Yy + T2 % Y3 — X3 * Yo + Ty * Y1,
Ty * Yg + Ty * Yo),

(3 * yg + T4 * Y3, Ty * Yg)).
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Dualite

Function o, := if n is ny+ 1 then
let (x1, x2) := x in (Ta,,, Ti,,)
else x

Function z, :=
let ((x1,79), (x3, x4)) := x in

((374,333) ’ (xQ: Qfl)) .

Function z; :=
let (((zy,22), (w3, 24)),((25,76), (27, 78)))

T 1n

(((ﬂfg,ﬂ:ﬁ), (xG, ZE5)),(:C4,5133), (332’ xl))
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Produit interieur

aVb=aAb
Function z #, vy : G" := if n is ny+ 1 then
let (1, Z2) := x in

let (y1, y2) := y in

(1 #ny Y1, T2 ¥y Y1 oy T2, #oy Y1)
else = * y.
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Homogénéité

a+cxd+dxex*x [ +exh

Function hom, k£ x := if n is n;+ 1 then
let (1, Z2) := x in
if £ is k;y +1 then hom,, ki x; && hom,, £ x,
else r; 7= 0 && hom,, 0 x9

else kK 7= 0 || z 7= 0
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Factorisation

vx M =0= M=uvx*x M
conditions: hom 1 v, hom k£ M

Function factorl, v M := if n is n;+ 1 then
let (vy, v9) := v in
let (My, M,) := M in
if v, ?= 0 then (0, [v]~ ! .*x M;) else
let M, := factorl,, v, My in
(factorl,, ve ([vi] .x M) -,

else v ! x M

1
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Obtenir un facteur

Function get, k M: option G, := if n is n;+ 1 then
if M 7= 0 then None else
if k£ is ky + 1 then
let (M{,M5) := M in
if get,, ki1 M; is Some wv; then Some (0, v;) else
if get,, K My is Some vy then Some (0, vy) else

None

else Some M

WINRIA Sophia — p.16



Décomposition

Function decompose k M:= if k is k; + 1 then
if get, ki1 M is Some v
then v::decompose ki (factor v M)
else []

else []

WINRIA Sophia — p.17
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