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ALGEBRA

Ergast rio Problhm�twn 7

'Askhsh 7.1 DeÐxte oti gia k�je m× n pÐnaka A, e�n ATA = 0 tìte A = 0 kai AT = 0.
IsqÔei oti A = AT ?

'Askhsh 7.2 JewroÔme ton �nw trigwnikì pÐnaka

U =

 d1 a b
0 d2 c
0 0 d3


kai upojètoume oti up�rqei pÐnakac V tètoioc ¸ste V U = I. DeÐxte oti d1d2d3 6= 0 kai
oti V eÐnai epÐshc �nw trigwnikìc.

'Askhsh 7.3Katagr�yete touc 6 pÐnakec metajèsewn 3 × 3, sumperilambanomènou tou
tautotikoÔ pÐnaka I. BreÐte ta antÐstrofa touc, ta opoÐa eÐnai epÐshc pÐnakec metajèsewc.

'Askhsh 7.4 BreÐte èna 2× 2 pÐnaka A 6= 0, tètoion ¸ste A2 = 0.
BreÐte ènan 3× 3 pÐnaka A, tètoion ¸ste A2 6= 0 kai A3 = 0.

'Askhsh 7.5Jewr ste ton pÐnaka A =

 0 0 6
1 2 3
0 4 5

. Poiìc pÐnakac metajèsewc P k�nei

ton PA �nw trigwnikì? PoioÐ pÐnakec metajèsewn P1 kai P2 k�noun ton P1AP2 k�tw
trigwnikì? Pollaplasiasmìc me ton P2 sta dexi� metajètei tic . . . . . . . . . tou A.

'Askhsh 7.6 Qrhsimopoi ste th diadikasÐa Gauss–Jordan gia na breÐte ton antÐstrofo

tou

 1 2 −1
1 −1 3
2 0 3

.
'Askhsh 7.7Upojèste oti o pÐnakac A eÐnai antistrèyimoc, kai oti enall�ssontac tic dÔo
pr¸tec grammèc tou A lamb�noume ton pÐnaka B. EÐnai o B antistrèyimoc? P¸c mporoÔme
na p�roume ton B−1 apì ton A−1?

'Askhsh 7.8Kataskeu�ste ènan 3 × 3 pÐnaka tou opoÐou o q¸roc sthl¸n perièqei ta
dianÔsmata (1, 1, 0) kai (1, 0, 1), all� den perièqei to (1, 1, 1). Kataskeu�ste ènan 3× 3
pÐnaka tou opoÐou o q¸roc sthl¸n eÐnai mÐa eujeÐa.



'Askhsh 7.9 DÐdontai oi pÐnakec

P1 =

 1 0 0
0 0 1
0 1 0

 , P2 =

 0 0 1
0 1 0
1 0 0

 , L =

 1 0 0
0 1 0
0 2 1


UpologÐste ta ginìmena P1LP

−1
1 kai P2LP

−1
2 . EÐnai aut� ta ginìmena k�tw trigwnikoÐ

pÐnakec? Exhg ste ta apotelèsmat� sac.

'Askhsh 7.10Poi� dianÔsmata (b1, b2, b3) brÐskontai sto q¸ro sthl¸n tou A? PoioÐ
grammikoÐ sunduasmoÐ twn gramm¸n tou A dÐdoun 0?

A =

 1 2 1
2 6 3
0 2 5

 , A =

 1 1 1
1 2 4
2 4 8


'Askhsh 7.11Poi� sunj kh sta b1, b2, b3 kajist� to sÔsthma epilÔsimo? Xekin ste me

ton epauxhmèno pÐnaka [A
... b], kai breÐte ìlec tic lÔseic ìtan ikanopoieÐtai h sunj kh.

x + 2y − 2z = b1
2x + 5y − 4z = b2
4x + 9y − 8z = b3

'Askhsh 7.12 H epilog  twn eleÔjerwn metablht¸n, gia na broÔme ìlec tic lÔseic thc
exÐswshc Ax = 0, eÐnai k�pwc aujaÐreth. H diadikasÐa pou perigr�yame, na epilègoume
wc eleÔjerec metab tèc autèc pou antistoiqoÔn se st lec tou klimakwtoÔ pÐnaka pou den
èqoun odhgì, exasfalÐzei oti gia k�je eleÔjerh metablht  up�rqei mÐa mh mhdenik  lÔsh thc
exÐswshc Ax = 0, kai grammikoÐ sunduasmoÐ aut¸n twn lÔsewn dÐdoun ìlec tic lÔseic thc
exÐswshc Ax = 0. Se pollèc peript¸seic ja mporoÔsame na èqoume epilèxei diaforetikèc
metablhtèc. All� autì den isqÔei p�nta.

aþ. BreÐte mÐa lÔsh thc exÐswshc

[
1 2
0 0

] [
u
v

]
= 0 sthn opoÐa u = 1, kai mÐa lÔsh

sthn opoÐa v = 1.

bþ. Up�rqei lÔsh thc exÐswshc

[
1 0
2 0

] [
u
v

]
= 0 sthn opoÐa u = 1? Up�rqei lÔsh

sthn opoÐa v = 1?

gþ. To sÔnolo twn lÔsewn tou sust matoc

x1 + x3 + x5 = 3

−x1 − x3 + x4 + 2x5 = 1

2x1 + 2x3 + x5 = 5

eÐnai èna afinikì epÐpedo sto R5. Up�rqoun 10 zeÔgh metablht¸n (xi, xj), me 1 ≤
i < j ≤ 5. Se poi� apì aut� mporeÐte na d¸sete aujaÐreta timèc, kai na breÐte ìlec
tic lÔseic thc exÐswshc?
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