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E�FHGJI"K%LMK�G(NPORQ#SUTWVXSUYWZ[S\Y^]`_Xa^bcYWZcdfe\gXQ#g%bh]`_XYW]`diQ�bhZje\T^YW][]cVkeUl�Q#g%bhY^]WmnS\o�Zj]cp*VXY
T#qrYW]sb
t o�]j]ceUuXS\Y�v

A =

(

5 4
3 2

)

B =





6 1
0 1
0 0



 C =





5 4 3
0 1 0
1 2 3



 D =









5 4 3 2
0 0 1 0
1 2 3 0
1 0 2 1









E�FHGJI"K%LMK�Gxw1ORQ#S\T^VXS\Y^Z�S\Y^]�_Xa^bcYWZcdfe\gXQ#g%bh]�]cVXeyl�Q#g%bh]Wv
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−1 1 1 1
1 −1 1 1
1 1 −1 1
1 1 1 −1
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a b c d

−a b x y

−a −b c z

−a −b −c d
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∣
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∣

∣
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E�FHGJI"K%LMK�Gxz1��o�eyb
f : R

3 7→ R
3
S{q|Y^gX_Xo�dfo�Z tX} e\]jdiY�_Xa^~�gke t Q#Z

f(x, y, z) = (x + 2y + 3z, x + y, z).

ORQ#S\T^VXS\Y^Z�S\YP_Xa�bhYWZjdieUg�Q#g%b�_XY
f
v

E�FHGJI"K%LMK�G��.��o�eyb
A
S�Q�diQ�bhZje\TWY

A =





−2 −2 1
−2 1 −2
1 −2 −2





ORQ#SUTWVXSUYWZ
A2

v���gx_Xa^_XVXeUZcYPp*VXY
det(A) = ±27

v
E�FHGJI"K%LMK�GC���xo�g%bcZcYWZ`p*VXY�S\Y�_Xa�bhY^Zcdfe\g�Q#g%b`]jVXeUl�Q#g%b8YW]sb�g*VXS�� t o�VkZ`bco�Vkb a, b, c ∈

R ���
∣

∣

∣

∣

∣

∣

1 1 1
a b c

b + c a + c a + b

∣

∣

∣

∣

∣

∣

E�FHGJI"K%LMK�G����[YW]�diQ�bcZce\T^YW]C]cVXeyl�Q#g%bhYW]3]co�g%bs!�YWSUS\Y^]3eUg*l#YWZj]ce\ukS\YW]��x��e
o�Vke�m`_Xa^bcYWZ�!
dieUgXYWZ�SUYWVXZ�eUg*l#YWZj]cY#m�]je\gXo�g�_Xo#gXgXYWZ�SUYWVXZ�ZcQ#gX�Xv
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A =

(

1 2
2 1

)

, B =





2 4 3
0 1 1
2 2 −1



 , Ch =





h 1 1
1 h 1
1 1 h



 , h ∈ R.

E�FHGJI"K%LMK�G��xORQ#S\T^VXS\Y^Z�S\YP_Xa�bhY^Zcdfe\g�Q#g%b�T^ey!�_kYW]c]jo�VX]3� t o�VXZ a, b, c ∈ R ���

A =

∣

∣

∣

∣

∣

∣

1 1 1
a b c

a2 b2 c2

∣

∣

∣

∣

∣

∣

E�FHGJI"K%LMK�G�����g t o#]cY ∆2 =

∣

∣

∣

∣

2 −1
−1 2

∣

∣

∣

∣

m*Y^b
∆3 =

∣

∣

∣

∣

∣

∣

2 −1 0
−1 2 −1
0 −1 2

∣

∣

∣

∣

∣

∣

m%Y^b t S\Vk]
��aWgXa^ZhQ#SUYWdfYWg%b m t o�VXZRbco�Vkb n ≥ 2

m

∆n =

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

2 −1 0 · · · 0

−1

v v v v v v v v v vvv
0

v v v v v v v v v
0vvv v v v v v v v v v
−1

0 · · · 0 −1 2

∣
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∣

∣

∣

∣

��� ORQ#SUTWVXSUYWZ ∆2

Y^b
∆3

v
	 � �xo�g%bhZjYWZ�p*VXY t o�VXZRbco�Vkb n ≥ 2

m�o#gxQ
∆n+2 = 2∆n+1 − ∆n

v
K � �xo�g%bcZcYWZ�p*VXY t o�VXZ�bho�V�b n ≥ 2

mXo�gxQ
∆n = n + 1

v
E�FHGJI"K%LMK�G�
1�xo�g%bhZjYWZ�p*VXYCS�qraWp*V�Q�bce\o�g ]jVXeUl�Q#g%bhY gHq|Q#_XdfY^b t Q#]�_XY ]co�SUVkbheUo�g�

A ∈ M3(R) ���
A2 = −I3.
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