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9 �;:=<?>A@!<?B

A =





1 2 3
2 3 4
3 4 5



 , B = [−1 −2 −3 ] , C =





−1
2
3



 , D =





−1 2
2 3
3 4



 .

CED�FAGIHKJ�J�L�MNHKO�PQLSR�MUTWV < G < O <YXZX![ D?\�G]V!^ >_< D?D?\ X)< G=FAD?` X FKOba�FAM < G @!<YX ^YP�O < GcM < DYV < VKF B�B F Xed
A + A, A + B, AB, AC, AC + 2C, AD − 3D, D2, CCT , BC, CB.

f �hg DbHAM;i0OQj�k XNX LlF X![ V < O X!< D?mZMNHKO�PQLSR�` X
n n <?o L X2p FKO�VKH B!@ HKObq

F�r




1 0 0
0 2 0
0 0 −1



 s Jerutwvyxzr [

1 1
0 1

]

s { r
[

2 −4
1 −2

]

s o r [

1 1
1 1

]

|

]�;}~>A@ MNHKO�PQLSR�`AO~j�D?LcM�M < O�PQL X k�j B F X�B�< V < D?\ BWX a p F
AT = A | C�� |�� < GIF o FKO�MNHKO�P�L0R�FAL X![ D?\�G�M < G @!<�Xj�D?L�M;M < OzPQL X k�jQF X���� L�D?` B�@ i�OQjzk X J < a p ` >A@

AAT
M;L B�o L > jzD?LcM;M < O�PQL X k�j�MNHKO�PQLSR d

� � twvyxzr�� > FADbF X n < M�L B�o�<?B n × n n < j A
a
B
MNHKO�PQLSRWP6FUFAD�FAGIHKJ�J�L <?>A@!<?B G�m_j�^ >_<YX��

F�r
(A + B)(A − B) = A2 − B2 s { r (A + B)2 = A2 + 2AB + B2 sJer
(A + In)(A − In) = A2 − I2

n
s o r

(AB)T = AT BT |
� �;:=<?>A@!<?B

A =

[

1 2 0
0 0 1

]

|
F�rN��L X FAD

XA
`_j�DYGc`A��FALwa p F

X
`_j�D?G�`A��FAL

o1

a
o2

�
Jerh��L X FAD

AY
jz`AP6FALwa p F

Y
j�`AP6FAL

s1

a
s2

a
s3

�
� � twvyxzr���L�O [ P�OQ^ B L X�<Y>A@

n × n n < jNM;HKO�PQL0RWj�DbFAG4a p F�J�FAG�PQ�_G4a�LcGcG < O�V <�� `AJ�J�PQ�_GEFAD�FAGcHKJ�J�L n × n n < jMNHKO�P�L0R�` X�X FAG�M <?> j�DY`APQ`_D?D?k X��

A =









3 0 . . . 0
0 1 . . . 0||| ||| | | | |||
0 0 . . . 1









B =









1 2 . . . 0
0 1 . . . 0||| ||| | | | |||
0 0 . . . 1









C =









0 1 . . . 0
1 0 . . . 0||| ||| | | | |||
0 0 . . . 1









� �;:=<?>A@!<?B
A =





3 1 −1
0 1 1
1 0 −1





^?j
B =





1 1 1
2 1 2
1 0 1



 | g D?L�MUk�G�O6H B�<?>A@!<?B G < O�P <?B�o jzD < P X ^ B ON`_G o"� k X
M <?> FAD�FAGcHKJ�J�L]MNHKO�PQLSR <?>A@!<YB G < O <�X!< O d
F�r

AX = BJerutwvyxzr
BX = A

{ rutwvyxzr XA = B
twFAD?FAD

AT XT = BT
r

� �hg DbHAM;i0OQj�k XNX LlFAD�FAGIHKJ�J�L�MNHKOzPQL0RW` X�X![ D?\�G=FAD
L B V < P�O6HAG p FKOQ� X L B V < PQD?^�O d twvyxQq Jer6a { rQa o rzr

F�r
A =

[

1 1
2 −1

] Jer
B =

[

1 0 2
1 1 −2

]

{ r C =





2 1 1
1 0 1
0 1 0





o r
D =





2 1 0
1 −1 1
0 3 −2
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f ����� CED < Gcjzm B ^ p H B!@2p FKO�VKH B�@ Je�_G]M <?> j < � O p�< O � \ X q [

1 1
0 1

]n

=

[

1 n

0 1

]

| } D n = 1 n P < B�@ LcG0VAH B

L > FADKa�^?j p F
n n P < L > FADAa�F X�X `AP

[

1 1
0 1

]n+1

=

[

1 n

0 1

]

·

[

1 1
0 1

]

=

[

1 n + 1
0 1

]

|
� � F�r

(A + B)(A−B) = A2 −AB + BA−B2
a�^Yj < D
HAG0O6FAGIHKJ�F BhB�< M <?>A@!<YB Gcm

A2 −B2 n O < G4aM < P�O
AB 6= BA |Jer

(A + B)2 = A2 + AB + BA + B2
a�^Yj < D�FAD < GcmAJ�J�L <�X M;LcFKO�O B�< M

A2 + 2AB + B2 |
{ rhCEDNF�r n J < GcL HKO6FAGIF X i�O6HAjzO p FAj�D B HAG p FKO � k X B = In n P < a o�< AIn = InA = A

a=O <?p HKO L0O�O�G <?p�< O
<?>A@ j�D < P�T�j�i�O <YB Lwa�^?j < DY^YP�O�L > FAD�FAD�HAG�Gci�OQHAj |o r
(AB)T = BT AT

a�^?j < D�HAG0O6FAGIHKJ�F B2B�< M <?>A@!<?B G�m
AT BT n V < G |

� ��� F J�FAG�PQ�_G�j�D?`APQD?k BWX q
A
FAD < G�j�m j�`AP�O�j�D?`AP�`_D?DbF

3 n MNFAG4a B FAD < Gcjzm
jz`AP p `_D p `_D?DbH_F o"� F
F M;HAj�` o L X
j�`AP X ^YOQj�D < P < j�^YO?a

C
� <?o L > � < G { j < PQ^YGcL�FAD < G�j�m�^?j~F�MNHAjz` o L X jz`AP�O | � F � `AJ�J�P��_G�j�DY`APQD?k BWX q A

FAD < Gcj�m
`_j�D?G�`A�e`AO�j�D?`APQ`_DYDbF p HKPQ`_M;M;FAGwa

B
FZMNHAjz` o L X `_jzD?Gc`A� p `_D p `_D?DbH_F o"� F;FAD < Gcjzm;`_j�D?G�`A� X ^YOQjzD < P < jz^YOba

C
� <?o L > � < G { j < PQ^YGcLlFAD < G�j�m X ^�O `_j�DYGc`A�e`AO |

� ����� C
BX

M;HKO�PQL0R�`_j�D?G�`A��FAL�FAD
X
`_j�D?G�`A��FAL B F X

B n j�D < P < j < Lwa!O <?p HKO F MNHKO�PQLSR <?>A@!<YB G < O < O M <?> `_G o np FKO � k X j�D?L�MUk�G�O6H B)<?>A@!<?B G < O�P <?B�o j�D < P X ^ B O |




1 1 1 | 3 1 −1
2 1 2 | 0 1 1
1 0 1 | 1 0 −1



 7→ 7→ 7→





1 1 1 | 3 1 −1
0 1 0 | 2 1 0
0 0 0 | −4 0 3



 .

} G�G <?B OQM;` B�o HAjz`_j FAD <?>A@!<?B G < O�P <YB�o j�D < P�t
X
< G�j�mU^?j p FKPQMNF o L X `_j�DYGc`A��HKP6F B L B { j�M <?> `_G o HAj,r6a�O <?p HKOB L B { j LcG @!<?B X

MNHKO�PQLSR |
� �

XA = B ⇔ AT XT = BT |�� G o"� k X M <Y> FAD�kWOQ�AJ�J�L�O�j�D?L�M�k�G0O6H B2<?>A@!<?B G < O�P <?B�o j�D < P X ^ B O d




3 0 1 | 1 2 1
1 1 0 | 1 1 0

−1 1 −1 | 1 2 1



 7→ 7→ 7→





1 0 0 | 1 3 2
0 1 0 | 0 −2 −2
0 0 1 | −2 −7 −5



 .

� >A@
X =





1 3 2
0 −2 −2

−2 −7 −5





T

=





1 0 −2
3 −2 −7
2 −2 −5



 |
� �������E< M L B V < P�O6HAG p FKOQ��a�M < PzO B�< M B ^ >A@ D < O < j MNHKO�P�L0R |
� �





2 1 1 | 1 0 0
1 0 1 | 0 1 0
0 1 0 | 0 0 1



 7→ 7→ 7→





1 0 0 | 1 −1 −1
0 1 0 | 0 0 1
0 0 1 | −1 2 1



 ,

i >A@
C−1 =





1 −1 −1
0 0 1

−1 2 1



 |
��





2 1 0 | 1 0 0
1 −1 1 | 0 1 0
0 3 −2 | 0 0 1



 7→ 7→ 7→





1 −1 1 | 0 1 0
0 3 −2 | 1 −2 0
0 0 0 | −1 2 1





< G�G <?B OQM;` B�o HAj�`_jYa�i >A@
D
B�< M L B V < P�OQHAG p FKOQ� |


