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zZzw

Zq-�Z½ V 6,�Z½qÝ¢[Å°p�zXZmVw�zXZq-�Z½qÝ¢!cYÅ°p�zXZ¤/ V(F) ',�Zg~cY (1)

X c c ZzgZq-x qÝ¢!c�A$eî�Ë

ÔV onto Zì Linear Transformation Zq- T �X�Ûn�z� Vector Spaces6,Fì Z Zzg V �Ûn�z� (2)

�X Isomorphic Z Zzg V/W ìA$eî�  Null Space » T ÔW Z¤/

A �Âeî Linearly Independent VectorsÆ A ìXZ¤/ Matrix L n x n Zq- A �Ûn�z� (3)

�ÇX Diagonalizable

Zq-?/âF,kÅ°p�zXeî�?/âF,ÎVÆSàMgKVxË��X (4)

Zk§bÐ�� SubspacesÆ R4
Ô V Zzg U     (5)

U = Span [(1, 2, 3, 4), (5, 7, 2, 1), (3, 1, 4, -3)]

V = Span [(2, 1, 2, 3), (3, 0, 1, 2), (1, 1, 5, 3)]

X �Ç H Dimension » L (U,V)A$

¥x�zX A �A$ A5=0 ìZzg (Matrix) âF,k  4x4 Zq- A Z¤/  (6)
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¥x�zX EigenVectors Zzg Eigen ValuesÆ A=[3  1  -1; 2  2  -1; 2  2  0] (Matrix) ¢a¾ (7)

» V ÔL[S] Linear span » S �&ÃLìA$ (Non Empty) »){à V Vector Space 'S eî�Z¤/ (8)

ìX subspace

Linear 6,Zq- R3 f ÆzIk�XZ¤/ R3 a3 = (-1, -1, 0) Zzg a2 = (0, 1, -2) Ôa1 = (1, 0, 1) âyß     (9)

¥x�zX f(a) Æa a = (x, y, z)A$ f(a3) = 3 Zzg f(a2) = -1 Ôf(a1) = 1 Zk§bÐì� Functional

6,',�Zg~cYÆZ��ÐH%Z�ìXZ¤/Zq-öz�Z��~',�Zg~ F Æ�cYÅ°p�zËyZy V(F) Ë',�Zg~cY (10)

dim (U+W) = dim(U) + dim(W) -    dim �VÂU*"$�z�  W Zzg U Æ�z�cY V cY

z�zx

gBbìX Orthonormal basis eî�CÙöz�Z��~�Z½qÝ¢!c (11)

�A$eî� non zero polynomials 6,F Ôg Zzg f Z¤/ (12)

ìX Polynomial (non zero) Zq- fg ( i )

deg (fg) = deg (f) + deg (g) ( ii )

�ÇX Monic PolynomialÌ fg �ÂU*"$�z� Monic Polynomials g Zzg f Z¤/( iii )

Å°p�zZzgeî� V* dual Æ V ìÂ (Space) zIZð Finite Dimentional 6,Zq- F ÔV Z¤/ (13)

Xdim V = dim V*

°p�zX (14)

Homomorphism ëâgs ( i )

Isomorphism q-âgs ( ii )

Kernel �9 (iii)

ìX Subspace Zq- (Kernel) »�9 Homorphism U*"$�z�

ÃÒyZzgU*"$�zX Cayley - Hamilton Theorem (15)
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