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Dans tout le problème  
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Partie I : Étude d'un exemple

Dans cette partie et uniquement dans celle-ci, on suppose que  
[image: image52.wmf]2

p

=

 . On note  
[image: image53.wmf]12

(,)

uu

  la base canonique de  
[image: image54.wmf]2

E

 .
1) On considère les vecteurs  
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a) Calculer en fonction de  
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a) Vérifier que  
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Partie II : Les axes principaux d'inertie d'un nuage

Les notations introduites dans cette partie seront utilisées dans toute la suite du problème. On définit la matrice  
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a) Montrer que la matrice  
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  est diagonalisable et que ses valeurs propres sont des réels positifs ou nuls.On note  
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i) Montrer que le noyau de  
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ii) En déduire que le rang de  
[image: image108.wmf]V

  est égal à  
[image: image109.wmf]r

 .

iii) Montrer que:  
[image: image110.wmf]1

...0

rp

ll

+

===

 .

iv) Que peut-on dire de  
[image: image111.wmf]1

,...,

r

ll

  ?

v) Montrer que  
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b) Montrer, pour tout vecteur  
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  appartenant à  
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d) On définit les sous-espaces vectoriels  
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2) Soit  
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  un vecteur unitaire de  
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Les droites vectorielles  
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  sont appelées axes principaux d'inertie du nuage.
a) Vérifier que  
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b) Montrer que pour tout couple de vecteurs  
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  appartenant à  
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c) On se donne deux vecteurs  
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Partie III : Une décomposition de la matrice  
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Partie IV : Une norme euclidienne de matrices carrées

Pour tout entier naturel  
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Partie V : La meilleure approximation du nuage

On rappelle que si  
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On considère un entier naturel  
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1) Justifier rapidement l'existence d'une base orthonormale  
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Partie VI : Non multa, sed multum

Dans cette partie, on propose une interprétation pratique des résultats théoriques précédents à propos d'une enquête de consommations.On a étudié les "consommations" annuelles de  
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 ) que l'on suppose centrées), par différentes catégories socio-professionnelles, à savoir : celles des exploitants agricoles (AGRI) représentées par la colonne  
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 )). Dans notre exemple un individu est donc une catégorie socio-professionnelle.On a consigné les résultats de l'enquête dans une matrice  
[image: image335.wmf]18

18

()

i

j

ij

Xx

=

„„

„„

 . Par exemple  
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[image: image337.wmf]1

  par la catégorie SAAG.Les valeurs propres de la matrice  
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Quelle part de l'inertie totale est contenue dans l'inertie du nuage de points sur le sous-espace de base  
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 .On a représenté dans le dessin ci-contre les projetés orthogonaux dans le plan de base  
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  colonnes représentant les consommations moyennes de chaque catégorie socio-professionnelle.

1) Que représente le nuage de points du dessin pour le nuage  
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  de l'enquête ?

[image: image349.emf]e


1


e


2


P


R


I


N


C


S


U


P


I


N


A


C


S


A


A


G


A


G


R


I


O


U


V


R


E


M


P


C


M


O


Y




e

1

e

2

PRIN

CSUP

INAC

SAAG

AGRI

OUVR

EMP

CMOY


_1155843038.unknown

_1155843336.unknown

_1155843493.unknown

_1155843568.unknown

_1155843645.unknown

_1155844321.unknown

_1155844621.unknown

_1155844678.unknown

_1155844766.unknown

_1155844798.unknown

_1155844799.unknown

_1155844796.unknown

_1155844797.unknown

_1155844767.unknown

_1155844686.unknown

_1155844765.unknown

_1155844652.unknown

_1155844662.unknown

_1155844644.unknown

_1155844568.unknown

_1155844592.unknown

_1155844611.unknown

_1155844581.unknown

_1155844417.unknown

_1155844418.unknown

_1155844415.unknown

_1155844416.unknown

_1155844331.unknown

_1155843705.unknown

_1155844287.unknown

_1155844313.unknown

_1155844278.unknown

_1155844162.unknown

_1155843676.unknown

_1155843695.unknown

_1155843653.unknown

_1155843668.unknown

_1155843585.unknown

_1155843603.unknown

_1155843613.unknown

_1155843618.unknown

_1155843622.unknown

_1155843624.unknown

_1155843620.unknown

_1155843616.unknown

_1155843607.unknown

_1155843609.unknown

_1155843605.unknown

_1155843594.unknown

_1155843598.unknown

_1155843600.unknown

_1155843596.unknown

_1155843589.unknown

_1155843592.unknown

_1155843587.unknown

_1155843576.unknown

_1155843581.unknown

_1155843583.unknown

_1155843579.unknown

_1155843572.unknown

_1155843574.unknown

_1155843570.unknown

_1155843528.unknown

_1155843548.unknown

_1155843557.unknown

_1155843563.unknown

_1155843566.unknown

_1155843561.unknown

_1155843553.unknown

_1155843555.unknown

_1155843550.unknown

_1155843537.unknown

_1155843544.unknown

_1155843546.unknown

_1155843539.unknown

_1155843533.unknown

_1155843535.unknown

_1155843531.unknown

_1155843511.unknown

_1155843520.unknown

_1155843524.unknown

_1155843526.unknown

_1155843522.unknown

_1155843515.unknown

_1155843517.unknown

_1155843513.unknown

_1155843502.unknown

_1155843506.unknown

_1155843509.unknown

_1155843504.unknown

_1155843498.unknown

_1155843500.unknown

_1155843495.unknown

_1155843407.unknown

_1155843449.unknown

_1155843473.unknown

_1155843484.unknown

_1155843489.unknown

_1155843491.unknown

_1155843486.unknown

_1155843480.unknown

_1155843482.unknown

_1155843475.unknown

_1155843462.unknown

_1155843466.unknown

_1155843471.unknown

_1155843464.unknown

_1155843458.unknown

_1155843460.unknown

_1155843451.unknown

_1155843426.unknown

_1155843435.unknown

_1155843442.unknown

_1155843444.unknown

_1155843440.unknown

_1155843431.unknown

_1155843433.unknown

_1155843429.unknown

_1155843418.unknown

_1155843422.unknown

_1155843424.unknown

_1155843420.unknown

_1155843413.unknown

_1155843415.unknown

_1155843409.unknown

_1155843371.unknown

_1155843389.unknown

_1155843398.unknown

_1155843402.unknown

_1155843404.unknown

_1155843400.unknown

_1155843393.unknown

_1155843396.unknown

_1155843391.unknown

_1155843380.unknown

_1155843384.unknown

_1155843387.unknown

_1155843382.unknown

_1155843376.unknown

_1155843378.unknown

_1155843373.unknown

_1155843353.unknown

_1155843362.unknown

_1155843367.unknown

_1155843369.unknown

_1155843364.unknown

_1155843358.unknown

_1155843360.unknown

_1155843356.unknown

_1155843345.unknown

_1155843349.unknown

_1155843351.unknown

_1155843347.unknown

_1155843340.unknown

_1155843342.unknown

_1155843338.unknown

_1155843201.unknown

_1155843295.unknown

_1155843316.unknown

_1155843325.unknown

_1155843331.unknown

_1155843333.unknown

_1155843327.unknown

_1155843320.unknown

_1155843322.unknown

_1155843318.unknown

_1155843307.unknown

_1155843311.unknown

_1155843313.unknown

_1155843309.unknown

_1155843302.unknown

_1155843304.unknown

_1155843298.unknown

_1155843240.unknown

_1155843258.unknown

_1155843267.unknown

_1155843271.unknown

_1155843262.unknown

_1155843249.unknown

_1155843253.unknown

_1155843245.unknown

_1155843223.unknown

_1155843231.unknown

_1155843236.unknown

_1155843227.unknown

_1155843214.unknown

_1155843218.unknown

_1155843209.unknown

_1155843126.unknown

_1155843165.unknown

_1155843183.unknown

_1155843192.unknown

_1155843196.unknown

_1155843187.unknown

_1155843174.unknown

_1155843178.unknown

_1155843170.unknown

_1155843143.unknown

_1155843152.unknown

_1155843156.unknown

_1155843148.unknown

_1155843134.unknown

_1155843139.unknown

_1155843130.unknown

_1155843090.unknown

_1155843108.unknown

_1155843117.unknown

_1155843121.unknown

_1155843112.unknown

_1155843099.unknown

_1155843104.unknown

_1155843095.unknown

_1155843073.unknown

_1155843082.unknown

_1155843086.unknown

_1155843077.unknown

_1155843064.unknown

_1155843068.unknown

_1155843055.unknown

_1155842694.unknown

_1155842866.unknown

_1155842963.unknown

_1155842998.unknown

_1155843020.unknown

_1155843029.unknown

_1155843033.unknown

_1155843024.unknown

_1155843007.unknown

_1155843016.unknown

_1155843002.unknown

_1155842980.unknown

_1155842989.unknown

_1155842994.unknown

_1155842985.unknown

_1155842972.unknown

_1155842976.unknown

_1155842967.unknown

_1155842914.unknown

_1155842932.unknown

_1155842949.unknown

_1155842954.unknown

_1155842936.unknown

_1155842923.unknown

_1155842928.unknown

_1155842919.unknown

_1155842884.unknown

_1155842906.unknown

_1155842910.unknown

_1155842901.unknown

_1155842875.unknown

_1155842879.unknown

_1155842870.unknown

_1155842769.unknown

_1155842817.unknown

_1155842835.unknown

_1155842848.unknown

_1155842862.unknown

_1155842839.unknown

_1155842826.unknown

_1155842831.unknown

_1155842822.unknown

_1155842800.unknown

_1155842808.unknown

_1155842813.unknown

_1155842804.unknown

_1155842786.unknown

_1155842795.unknown

_1155842782.unknown

_1155842729.unknown

_1155842746.unknown

_1155842760.unknown

_1155842764.unknown

_1155842751.unknown

_1155842738.unknown

_1155842742.unknown

_1155842733.unknown

_1155842711.unknown

_1155842720.unknown

_1155842725.unknown

_1155842716.unknown

_1155842703.unknown

_1155842707.unknown

_1155842698.unknown

_1155842543.unknown

_1155842623.unknown

_1155842658.unknown

_1155842676.unknown

_1155842685.unknown

_1155842689.unknown

_1155842681.unknown

_1155842667.unknown

_1155842672.unknown

_1155842663.unknown

_1155842641.unknown

_1155842650.unknown

_1155842654.unknown

_1155842645.unknown

_1155842632.unknown

_1155842636.unknown

_1155842627.unknown

_1155842587.unknown

_1155842605.unknown

_1155842614.unknown

_1155842618.unknown

_1155842609.unknown

_1155842596.unknown

_1155842600.unknown

_1155842592.unknown

_1155842561.unknown

_1155842578.unknown

_1155842583.unknown

_1155842569.unknown

_1155842552.unknown

_1155842556.unknown

_1155842547.unknown

_1155842472.unknown

_1155842508.unknown

_1155842525.unknown

_1155842534.unknown

_1155842538.unknown

_1155842530.unknown

_1155842516.unknown

_1155842521.unknown

_1155842512.unknown

_1155842490.unknown

_1155842499.unknown

_1155842503.unknown

_1155842494.unknown

_1155842481.unknown

_1155842485.unknown

_1155842477.unknown

_1155842437.unknown

_1155842455.unknown

_1155842463.unknown

_1155842468.unknown

_1155842459.unknown

_1155842446.unknown

_1155842450.unknown

_1155842441.unknown

_1155842419.unknown

_1155842428.unknown

_1155842432.unknown

_1155842424.unknown

_1155842410.unknown

_1155842415.unknown

_1155842406.unknown

