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ÒPQGq1IÓL�N�OPI�C RGC�\/I!N'I½H�dÔL�N�R�N�QGS�C�IPH1IUR�V�q�Qxd.C*L�C�Q�N'FUReH�RGRTL�N�R�N�QGS�C�IPH1IUR�N�I½C IbRGNJH1a�a E
j�q�d/N�QGF�H1EgH�dTL�N�InRGQGN'L�Õ�NDRµ].j�N�IcH�dTN'a N'S�N'IUR#s1QGH%QGH1L�\1jrN�Q�H�RGC�\1I�N'Q�\._#wÐH�RGRAL�N'InSvK�amÆ
RGC�j�a C _'N�Q�H�E�S�N'LÓL�N�R´H1FUR�K�N�a�a�H�R�H1a�N�RxVYX/Q�L�N�IÖH1I!L�Q�H�Rµ].j�N�I9f�×pSØSeH1IÙub]bR�N�QTR�d�q
QGH1L�N�Q[E�qcs1I�L�QGH1EªR�N�_`FbI�N�R%jPqÐL�N�R�N�QGS�C�IPH�IbR�N�I9f�ÚDN�RWV�q�Q[STH1I�IPs�E�R#H�IÛ\/S�N�L�N'a uPH1Q�R
VYQGq1ITL�N�OPI�C RGC�\/I!N'I¬Ü�E�N@u�N�d.C�E�C�H�d�E�I�C R�R�Ý�f 2@CÁu�\/F�N'IÁÞ`f.BDC�wPH�Q�H1a�amR�E�qpVYK�a aPF1\/IbRGQG\/a aPjPq
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det A = det At.ÒPQGq1I�L�N�R�R#H[V�q1Q®d.CrH�RGR�H1a�a�HªQ�N'Z/a N'Q�EG\1SãZUs1a a�N�QÊVYX/Q�Q�H1L!N'Q¡\._#FbE�qäZUs1a a N'QÊVYX/Q�F1\/a \/I�I!N'Q'f
áJH1IcF�H1IÐRPN�åcH1L�L!N'Q�HxN�IJSvK�amR�C j�N'a7H�dnN�IJF1\1a�\/I�InRGC�a�arN'IJH1I�I�H1IcF1\/a \/I�IÐK!R#H�IJH�RGR
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SÓw*HJN'a N'S�N'IUR#s1QGHJQ�H1L�\1j�N'Q�H�R�C�\1I�N'Q�f�Ü�èÊRGRvu�N�d.C�E%C¡V�H1a�a N�R

n = 3
H�d¯VYX/aéÕGH1I�L�N�E�H�RGE

O�I�I�E*C9u�\/F1N'IJC�H�d.EGI!C RGR�Ý�fëê!fiÞ
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det A =
n

∏

i=1

aii.

Ú@N�Rªs1Q@H1a�amR�E�qxN�I�F1N'amRªH�R�RDL�C QGN'FURDu�N�Q�s1FbIPHeL�N�R�N�QGS�C�IPH1IUR�N�IJVYX/Q@N�I¶R�QGC�H1I�Z1K�a s�Q�STH�Æ
RGQGC E'f�Ò,X/QªN'IÛZ/\.L!R^]._`Fba C�ZÐSTH�R�Q�C�EpZUs1a a�N�QpL�N�Räw!N'a R[N'I�F1N�a RäH�RGR[X�d/N'Q>VYX/Q�HÐL!N'I¯R�C a�a,N�I
RGQGC�H1I�Z/K!a s�Q¡STH�R�Q�C�E¡S�N'Lew�ÕGs1a j´H�d�N'a N'S�N'IUR#s1QGHäQ�H1L!\/j�N'QGH�R�C \/I�N'Q¡\._`w´\/Sãd.CrI�\1R�N�Q�H1Q
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n
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n = 2
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H�RGR
A =

(

a b
c d

)

.

×pS
a = 0

E�q¶ub]bRvL�NeR�d�q¶Q�H1L�N�QGIPH¶\._#w E�H�F1N'IÔs1Q%Fba H�Q'f,×pS
a 6= 0

â~E�q¬H1L�L!N'Q�H
−(c/a)

ZUq1I�Z/N�QgVYX1QGE�R�HxQGH1L�N�IcRGC�a a7L�N�I¶H1I!L�Q�H!fPÚpqtV�q1Q�d.C
(

a b
c d

)

−→

(

a b
0 d − bc/a

)

\._#wcLPs1Q�STN�LJs�Q�EGH1F1N'IJFba H1Q�f

 IbR�H1ZäIbKeH�RGR¡jPq1E>R#q1N�I�L�N�R�s1Q�E�H1IUR�VYX1Q¡H1a�a�HªSTH�RGQGC EGN'Q�H�dxE�RG\/QGa N'F

(n−1)× (n−1)
f

BDC[E�F�HÙd.C E�HÓH�RGRcC[EGqÔV�H1a�apZ/s1a�a N'Q´L�N�RJ\._#FbE�qÙVYX/Q
n × n
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A
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n × n
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F�H1IÀX�d/N'Q>VYX/Q�H1EWR�C a�aÊN'IÀX�d/N'Q>R�QGC�H1I�Z/K!a s1QªSeH�RGQGC EWN�I�a�C Z1RWC�I!L�K�FUR�C \/I�E�H�IbR#H�ZUH1I�L!N�Rä\._`w
L�s1QGS�N'L¯F�H1IMs�d/N'I

A
L�N�R´Ü�N�V
R�N�QGEG\1S d�C�wPH�L�N�I�\/a a�\/QpCÊVYX/QGE>R#HÐF1\/a�\1I�I�N'I�VYX/QGK!RG\/S

VYX1QGE�R�HxN�a�N�STN�IbRGN�R`Þ`f
×pSßH�a�a�H*N'a N'S�N'IURÊC.VYX/Q�E�R#H@F1\/a�\1I�I�N'IvQGN�LPH1Its1Q,I�\/a a.E�qps1Q,EGH1F1N'ItFba H1Q�f 
 IbR�H1ZpI.KtH�RGR
q�R�S�C�I�E>R�\/I!NDN�RGR�H�d´L!N'S²s�Q�EGFbC�amRAVYQ�q1InI!\/a�alf�
�]bR�N�d1N'IbRGK�N'a a RgQ�H�L�N'Q�E�qtH�RGR

a11 6= 0
f

×pS STH1IJE�N'LPH�I«H1L�L!N'Q�H�Q
−(ai1/a11)

ZUq�I�Z/N�Q@QGH1L
1

RGC�a a9Q�H1L
i

VYX/Q*H1a�a�H
2 ≤ i ≤ nEGqvF1\1STS�N'Q�Q�H�L�N'Q�IPHtH�RGRAV�qäN'InI�\/a a HWC�VYX1QGE�R�H%j�a H�R�EGN�In\._#wnL�s1QGS�N'Lns1Q�E�H1F1N�IÐFba H1Q�f
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= 3·1·3·20 = 180.


