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ALGEBRA

Apant seic   UpodeÐxeic sto Ergast rio
Problhm�twn 3

'Askhsh 3.1 DÐdontai pÐnakec A, B, C, D me ta akìlouja megèjh: A : 5×13, B : 13×4,
C : 4 × 20 kai D : 20 × 8. BreÐte ton oikonomikìtero trìpo na upologÐsete to ginìmeno
ABCD.

Ap�nthsh - Upìdeixh.
Gia ton pollaplasiasmì (AB)(CD) apaitoÔntai 5 · 132 · 4 + 4 · 202 · 8 + 5 · 42 · 8 pr�xeic.
Gia ton pollaplasiasmì (A(BC))D apaitoÔntai 13 · 42 · 20+ 5 · 132 · 20+ 5 · 202 · 8 pr�xeic.
P¸c alloi¸c mporeÐte na upologÐsete to ginìmeno? Pìsec pr�xeic qrei�zontai se k�je
perÐptwsh?

'Askhsh 3.2E�n o antÐstrofoc tou A2 eÐnai B, deÐxte oti o antÐstrofoc tou A eÐnai AB.
(Autì shmaÐnei oti e�n o A2 eÐnai antistrèyimoc, tìte o A eÐnai epÐshc antistrèyimoc).

Ap�nthsh - Upìdeixh.
Elègqoume oti A(AB) = I. AfoÔ A eÐnai tetragwnikìc, isqÔei kai (AB)A = I.

'Askhsh 3.3Oi pÐnakec A, B, C, D kai U ikanopoioÔn th sqèsh BAC = DU . E�n B,
C kai D eÐnai antistrèyimoi, ekfr�ste ton A wc ginìmeno pin�kwn. E�n o A eÐnai epÐshc
antistrèyimoc, deÐxte oti o U eÐnai antistrèyimoc kai breÐte ton antÐstrofo U−1.

Ap�nthsh - Upìdeixh.
Pollaplasi�zoume to BAC apì ta arister� me B−1 kai apì ta dexi� me C−1. BrÐskoume
A = B−1DUC−1.
GiatÐ e�n A eÐnai antistrèyimoc, U eÐnai epÐshc antistrèyimoc?

'Askhsh 3.4 Sumplhr¸ste ta ∗ stouc akìloujouc pÐnakec, ètsi ¸ste na eÐnai summetri-
koÐ:  1 2 4

∗ 6 ∗
4 5 2

 ,


−3 ∗ 8 9
−4 7 ∗ 7
∗ 2 6 4
∗ 7 ∗ 9

 .

'Askhsh 3.5 DÐdontai pÐnakec A sq matoc 4× 1, B sq matoc 2× 3, C sq matoc 2× 4



kai D sq matoc 1× 3. PoioÐ apì touc akìloujouc pÐnakec orÐzontai, kai tÐ sq ma èqoun?

aþ. ADBT bþ. CTB − 5AD
gþ. 4CA− (CA)2 dþ. (ADBTC)2 − I4

Ap�nthsh - Upìdeixh.
Parathr ste oti to pollapl�sio enìc pÐnaka, ìpwc 5AD, èqei to Ðdio sq ma me ton pÐnaka.
EpÐshc to tetr�gwno orÐzetai mìnon ìtan n = m.

'Askhsh 3.6 JewroÔme to sÔsthma exis¸sewn

u + v + w = −2
3u + 3v − w = 6
u − v + w = −1

aþ. Efarmìste apaloif  Gauss sto parap�nw sÔsthma (mporeÐ na qreiasteÐ na all�xete
th seir� twn exis¸sewn se k�poio b ma).

bþ. All�xte to suntelest  tou v sthn trÐth exÐswsh, ¸ste na p�rete èna sÔsthma pou
den èqei lÔsh.

'Askhsh 3.7BreÐte th lÔsh tou akìloujou sust matoc, epilÔontac ta dÔo trigwnik�
sust mata, Lc = b kai Ux = c, qwrÐc na upologÐsete to ginìmeno LU .

LUx =

 1 0 0
1 1 0
1 0 1

  2 4 4
0 1 2
0 0 1

 u
v
w

 =

 2
0
2

 = b.

Ap�nthsh - Upìdeixh.

Lc = b, c =

 2
−2
0

.
Ux = c, x =

 5
−2
0

.
'Askhsh 3.8 O pollaplasiasmìc se mplìk qwrÐzei touc pÐnakec se upopÐnakec. E�n
to sq ma twn upopin�kwn epitrèpei ton pollaplasiasmì touc, tìte autìc dÐdei to swstì
apotèlesma.

aþ. AntikatasteÐste 2× 2 pÐnakec gia ta A kai C, 2× 1 pÐnaka gia to B kai 1× 2 pÐnaka
gia to D kai epalhjeÔste oti

[
A B

] [ C
D

]
=
[
AC +BD

]
.
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bþ. AntikatasteÐste ta ∗ me arijmoÔc, kai epalhjeÔste ton pollaplasiasmì se mplìk
∗ ∗ ... ∗
∗ ∗ ... ∗
· · · · · · ... · · ·
∗ ∗ ... ∗




∗ ∗ ... ∗
∗ ∗ ... ∗
· · · · · · ... · · ·
∗ ∗ ... ∗



'Askhsh 3.9 Efarmìste thn apaloif Gauss gia na breÐte, e�n up�rqoun, touc n odhgoÔc
stouc akìloujouc pÐnakec.

(aþ)

 1 1 1
1 3 2

−2 0 2

 , (bþ)


0 0 3 0
1 1 1 0

−1 1 0 0
0 1 0 1

 , (gþ)


1 1 1 1 1
2 4 3 1 1
3 −1 1 0 0
1 1 1 0 0
1 3 0 0 1


Ap�nthsh - Upìdeixh.
(aþ)  1 1 1

0 2 1
0 0 3

 , odhgoÐ : 1, 2, 3 .

(bþ) Enallag  1h/2h gramm  kai 2h/3h gramm .
1 1 1 0
0 2 1 0
0 0 3 0
0 0 0 1

 , odhgoÐ : 1, 2, 3, 1 .

(gþ) 
1 1 1 1 1
0 2 1 −1 −1
0 0 −2 0 1
0 0 0 −1 −1
0 0 0 0 0


Enallag  3h/5h gramm , all� den up�rqei 5oc odhgìc.
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