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ALGEBRA

Apant seic   UpodeÐxeic sto Ergast rio
Problhm�twn 4

'Askhsh 4.1Paragontopoi ste ton pÐnaka A se ginìmeno LU , kai gr�yte to �nw trigw-
nikì sÔsthma Ux = c pou prokÔptei met� thn apaloif , gia to sÔsthma:
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Ap�nthsh - Upìdeixh.

A =
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.
'Ara c = Ux = L−1Ax = L−1b =
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.
'Askhsh 4.2 Qrhsimopoi ste th diadikasÐa Gauss–Jordan gia na breÐte touc antÐstro-
fouc twn parak�tw pin�kwn, e�n up�rqoun
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Ap�nthsh - Upìdeixh.
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(gþ) O pÐnakac

 1 2 −1
3 −1 0
2 −3 1

 eÐnai idiìmorfoc: den up�rqei 3oc odhgìc.

'Askhsh 4.3Efarmìste apaloif  gia na breÐte touc par�gontec L kai U twn pin�kwn
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]
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Ap�nthsh - Upìdeixh.

Apaloif  ston

 3 1 1
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1 1 3

:
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ìpou E =
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'Ara L = EF =
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.
'Askhsh 4.4 BreÐte ton antÐstrofo tou

A =
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'Askhsh 4.5 BreÐte tic sunj kec pou prèpei na ikanopoioÔn ta stoiqeÐa twn pin�kwn A
kai B, ¸ste autoÐ na eÐnai antistrèyimoi.

A =

 a b c
d e 0
f 0 0

 , B =

 a b 0
c d 0
0 0 e

 .

Ap�nthsh - Upìdeixh.
Enall�ssoume 1h kai 3h gramm  ston A kai brÐskoume odhgoÔc f, e kai c. 'Ara o A eÐnai
antistrèyimoc e�n kai mìnon e�n cef 6= 0.
Ston B, e�n a 6= 0, o deÔteroc odhgìc eÐnai d − cb

a
kai o trÐtoc odhgìc e. E�n a = 0 kai

c 6= 0, o deÔteroc odhgìc eÐnai b kai o trÐtoc odhgìc e. 'Ara o B eÐnai antistrèyimoc e�n
kai mìnon e�n e(ad− bc) 6= 0.
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'Askhsh 4.6 BreÐte touc pÐnakec E2, E8 kai E−1 gia to stoiqei¸dh pÐnaka

E =

[
1 0
6 1

]
.

Ap�nthsh - Upìdeixh.
Pollaplasiasmìc apì ta arister� me ton pÐnaka E prosjètei 6 forèc thn pr¸th gramm 
sth deÔterh. Ti sumbaÐnei ìtan epanal�boume aut  th diadikasÐa 8 forèc? Poi� eÐnai h
antÐstrofh aut c thc diadikasÐac?

'Askhsh 4.7 E eÐnai o 3× 3 pÐnakac pou afaireÐ thn pr¸th apì thn trÐth gramm , kai P
o pÐnakac enallag c pou enall�ssei th deÔterh me thn trÐth gramm .

aþ. BreÐte touc pÐnakec E kai P , kai upologÐste ton pÐnaka E ′ gia ton opoÐo PE ′ = EP .

bþ. Perigr�yte th dr�sh tou pÐnaka E ′.

Ap�nthsh - Upìdeixh.
P−1 = P . 'Ara E ′ = PEP . Pollaplasi�zoume kai brÐskoume oti E ′ eÐnai o pÐnakac pou
afaireÐ thn pr¸th apì th deÔterh gramm .

'Askhsh 4.8 JewroÔme oti oi st lec tou n×n pÐnaka A eÐnai oi n×1 pÐnakec C1, C2, . . . ,
Cn, kai oi grammèc tou n× n pÐnaka B eÐnai oi 1× n pÐnakec R1, R2, . . . , Rn. To ginìmeno
CiRi eÐnai ènac n× n pÐnakac. Ekfr�ste to ginìmeno AB wc �jroisma tètoiwn pin�kwn.
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