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4x + 6y + z = 2
2x + y − 4z = 3
3x − 2y + 5z = 8

4x + 6y + z = 0
2x + y − 4z = 0
3x − 2y + 5z = 0

−x + y + 2z = 0
3x + 4y + z = 0
2x + 5y + 3z = 0

−x + y + 2z = 1
3x + 4y + z = 3
2x + 5y + 3z = 5
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AX = λX
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a11 − λ( )x1 + a12x2 +!+ a1nxn = 0

a21x1 + a22 − λ( )x2 +!+ a2nxn = 0
!!!!!!!!!

an1x1 + an2x2 +!+ ann − λ( )xn = 0
	 h�f=*eCX=0M[et_LLLLLLLLLLLLu&aN� x1 = x2 =!= xn = 0
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a11 − λ a12 ! a1n
a21 a22 − λ ! a2n
" " "
an1 an2 ! ann − λ

= 0
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 AXk = λkXk k = 1,2,!,n( )
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a11 − λ a12 ! a1n
a21 a22 − λ ! a2n
" " "
an1 an2 ! ann − λ

= 0 D λ( ) ≡ det A − λI = 0
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A = ajk( ) uLLLLg�4?�MK[et_LLLLLdZb�+)5 �n × n AT = A AX = λX
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 Avk = λkvk k = 1,2,!,n( )
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v2k
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vnk
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V = v1,v2!,vn( ) =
v11 v12 ! v1n
v21 v22 ! v2n
" " "
vn1 vn2 ! vnn
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V = v1,v2!,vn( ) =
v11 v12 ! v1n
v21 v22 ! v2n
" " "
vn1 vn2 ! vnn
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hLLLLLLLLLLLLLLLLM[et_LLLLLLLLLLLLLLLLTp�TroQf� Avk = λkvk k = 1,2,!,n( ) ajlvl k
l=1

n

∑ = λkvjk = vjkλk
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λ1 0 ! 0
0 λ2 ! 0
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0 0 ! λn
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cOrN� AV =VΛ gF;udrN	 AT = A, ΛT = Λ cOqMj^?�g6gF;h	

AV( )T =V TAT cOrgcMLLLLLLLoq�AV =VΛ V TA = ΛV T

g�TpLLLuTWMLLLLLLLg�TpLLuTW^ u.ird�AV =VΛ V T V TA = ΛV T V

V TVA = ΛV TV u!rN�



V TVA = ΛV TV g�Gd�Gg(j, k)A9hSgSg�

V TVΛ( ) jk = V TV( ) jl
l=1

n

∑ Λlk = λk V
TV( ) jk

ΛV TV( ) jk = Λ jl V
TV( )lk
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∑ = λ j V
TV( ) jk

nRf� λk V
TV( ) jk = λ j V

TV( ) jk
λ j ≠ λk j ≠ k( ) d��Z^gc� V TV( ) jk = 0 j ≠ k( )

λk V
TV( ) jk = λ j V

TV( ) jk cKj = k dZ^mgh�f$7 N�
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V TV( ) jj j = 1,2,!,n( )
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V TV( ) jj = 1 j = 1,2,!,n( )

V TV( ) jk = 0 j ≠ k( ) d�t\b<RrdMLLLLLM[et_Vh2�?�NL�V TV = I
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