
Calcul de déterminants

/ * Macro pour a f f i c h e r un déterminant e t sa valeur , f a c t o r i s é e . * /
cdet ( [m] ) := block (

[mat : substpart (MATRIX,m, 0 ) ] ,
’ determinant (mat)= factor ( determinant (mat ) )

) $

> load("cdet.mc")$

> cdet([1,1,1],[a,b,c],[a^2,b^2,c^2]);

∣∣∣∣∣∣∣∣
1 1 1

a b c

a2 b2 c2

∣∣∣∣∣∣∣∣= (b −a) (c −a) (c −b)

> cdet([1,x,x],[x,1,x],[x,x,1]);

∣∣∣∣∣∣∣∣
1 x x

x 1 x

x x 1

∣∣∣∣∣∣∣∣= (x −1)2 (2 x +1)

> cdet([a,b,c],[b,c,a],[c,a,b]);

SyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuseSyracuse
C

al
cu

ls
 a

ve
c 

M
A

X
IM

A
1



∣∣∣∣∣∣∣∣
a b c

b c a

c a b

∣∣∣∣∣∣∣∣=− (c +b +a)
(
c2 −b c −a c +b2 −a b +a2)

> cdet([(b-c)^2,b^2,c^2],[a^2,(c-a)^2,c^2],[a^2,b^2,(a-b)^2]);∣∣∣∣∣∣∣∣
(b − c)2 b2 c2

a2 (c −a)2 c2

a2 b2 (a −b)2

∣∣∣∣∣∣∣∣=−2 a b c (c −b −a) (c −b +a) (c +b −a)

> cdet([x,2,3],[3,x,2],[2,3,x]); ∣∣∣∣∣∣∣∣
x 2 3

3 x 2

2 3 x

∣∣∣∣∣∣∣∣= (x +5)
(
x2 −5 x +7

)

> cdet([1+x,1,1],[1,1+x,1],[1,1,1+x]); ∣∣∣∣∣∣∣∣
x +1 1 1

1 x +1 1

1 1 x +1

∣∣∣∣∣∣∣∣= x2 (x +3)
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> cdet([0,c,-b],[-c,0,a],[b,-a,0]);

∣∣∣∣∣∣∣∣
0 c −b

−c 0 a

b −a 0

∣∣∣∣∣∣∣∣= 0

> cdet([0,m,m^2],[1/m,0,m],[1/m^2,1/m,0]);

∣∣∣∣∣∣∣∣
0 m m2

1
m 0 m
1

m2
1
m 0

∣∣∣∣∣∣∣∣= 2

> cdet([0,sin(phi),sin(2*phi)],[sin(phi),0,sin(2*phi)],[sin(2*phi),sin(phi),0]);

∣∣∣∣∣∣∣∣
0 sinϕ sin

(
2ϕ

)
sinϕ 0 sin

(
2ϕ

)
sin

(
2ϕ

)
sinϕ 0

∣∣∣∣∣∣∣∣= sinϕ sin
(
2ϕ

) (
sin

(
2ϕ

)+ sinϕ
)

> cdet([1,alpha,alpha^2],[beta,1,alpha],[beta^2,beta,1]);
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∣∣∣∣∣∣∣∣
1 α α2

β 1 α

β2 β 1

∣∣∣∣∣∣∣∣=
(
αβ−1

)2

> cdet([-m,m-1,m],[2*m-1,m-1,-m],[-2,-4,2*m]);∣∣∣∣∣∣∣∣
−m m −1 m

2 m −1 m −1 −m

−2 −4 2 m

∣∣∣∣∣∣∣∣=−2 (m −1) m (3 m −1)

> cdet([1,1,1],[a,b,c],[a^3,b^3,c^3]);∣∣∣∣∣∣∣∣
1 1 1

a b c

a3 b3 c3

∣∣∣∣∣∣∣∣= (b −a) (c −a) (c −b) (c +b +a)

> cdet([a+b,a*b,a^2+b^2],[b+c,b*c,b^2+c^2],[c+a,c*a,c^2+a^2]);∣∣∣∣∣∣∣∣
b +a a b b2 +a2

c +b b c c2 +b2

c +a a c c2 +a2

∣∣∣∣∣∣∣∣= (b −a) (c −a) (c −b) (b c +a c +a b)
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> cdet([2*b,b-c-a,2*b],[a-b-c,2*a,2*a],[2*c,2*c,c-a-b]);

∣∣∣∣∣∣∣∣
2 b −c +b −a 2 b

−c −b +a 2 a 2 a

2 c 2 c c −b −a

∣∣∣∣∣∣∣∣=− (c +b +a)3
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