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Chapter  5  

Matrices and Determinants 
=
=
=
=
j~íêáÅÉëW=^I=_I=`=
bäÉãÉåíë=çÑ=~=ã~íêáñW= á~ I= áÄ I= áà~ I= áàÄ I= áàÅ =

aÉíÉêãáå~åí=çÑ=~=ã~íêáñW= ^ÇÉí =
jáåçê=çÑ=~å=ÉäÉãÉåí= áà~ W= áàj =

`çÑ~Åíçê=çÑ=~å=ÉäÉãÉåí= áà~ W= áà` =

qê~åëéçëÉ=çÑ=~=ã~íêáñW= q^ I= ^
ú

=
^Çàçáåí=çÑ=~=ã~íêáñW= ^~Çà =
qê~ÅÉ=çÑ=~=ã~íêáñW= ^íê =

fåîÉêëÉ=çÑ=~=ã~íêáñW= N^− =
oÉ~ä=åìãÄÉêW=â=
oÉ~ä=î~êá~ÄäÉëW= áñ =
k~íìê~ä=åìãÄÉêëW=ãI=å===
=
=

5.1 Determinants 
=

513. pÉÅçåÇ=lêÇÉê=aÉíÉêãáå~åí=
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514. qÜáêÇ=lêÇÉê=aÉíÉêãáå~åí=

−++== POONNPPNOPNOPPOONN
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OPOOON
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~~~~~~~~~

~~~

~~~

~~~

^ÇÉí =

PNOONPPPONNOPOOPNN ~~~~~~~~~ −−− =

=
515. p~êêìë=oìäÉ=E^êêçï=oìäÉF=

=
=

Figure 72. 
=

516. k-íÜ=lêÇÉê=aÉíÉêãáå~åí=
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517. jáåçê=

qÜÉ=ãáåçê= áàj =~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=ÉäÉãÉåí= áà~ =çÑ=å-íÜ=çêÇÉê=

ã~íêáñ= ^= áë= íÜÉ= ( )Nå− -íÜ= çêÇÉê= ÇÉíÉêãáå~åí= ÇÉêáîÉÇ= Ñêçã=

íÜÉ=ã~íêáñ=^=Äó=ÇÉäÉíáçå=çÑ=áíë=á-íÜ=êçï=~åÇ=à-íÜ=ÅçäìãåK===
=
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518. `çÑ~Åíçê=

( ) áà
àá

áà jN` +−= =

=
519. i~éä~ÅÉ=bñé~åëáçå=çÑ=å-íÜ=lêÇÉê=aÉíÉêãáå~åí=

i~éä~ÅÉ=Éñé~åëáçå=Äó=ÉäÉãÉåíë=çÑ=íÜÉ=á-íÜ=êçï=

∑
=

=
å

Nà
áàáà`~^ÇÉí I= åIIOINá K= K=

i~éä~ÅÉ=Éñé~åëáçå=Äó=ÉäÉãÉåíë=çÑ=íÜÉ=à-íÜ=Åçäìãå=

∑
=

=
å

Ná
áàáà`~^ÇÉí I= åIIOINà K= K==

=
=
=

5.2 Properties of Determinants 
=

520. qÜÉ==î~äìÉ==çÑ=~=ÇÉíÉêãáå~åí=êÉã~áåë==ìåÅÜ~åÖÉÇ=áÑ=êçïë=~êÉ=
ÅÜ~åÖÉÇ=íç=Åçäìãåë=~åÇ=Åçäìãåë=íç=êçïëK=
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521. fÑ=íïç==êçïë==Eçê=íïç=ÅçäìãåëF=~êÉ==áåíÉêÅÜ~åÖÉÇI=íÜÉ=ëáÖå=çÑ=

íÜÉ=ÇÉíÉêãáå~åí=áë=ÅÜ~åÖÉÇK=
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522. fÑ=íïç=êçïë==Eçê=íïç=ÅçäìãåëF=~êÉ==áÇÉåíáÅ~äI=íÜÉ=î~äìÉ=çÑ=íÜÉ=

ÇÉíÉêãáå~åí=áë=òÉêçK=
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