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Apant seic   UpodeÐxeic sto Ergast rio
Problhm�twn 6

'Askhsh 6.1BreÐte ìla ta (x1, x2, x3, x4) ∈ R4 pou ikanopoioÔn to sÔsthma exis¸sewn

x2 + 3x4 = 1

2x2 + 6x4 = 2 .

Ap�nthsh - Upìdeixh.
To sÔnolo twn lÔsewn eÐnai ènac tridi�statoc afinikìc upìqwroc tou R4: 'Ola ta stoiqeÐa
tou R4 thc morf c (x1, 1− 3x4, x3, x4). Ac doÔme p¸c prokÔptei autì to apotèlesma apì
th diadikasÐa thc apaloif c.

O epauxhmènoc pÐnakac

[
0 1 0 3

... 1

0 2 0 6
... 2

]
met� thn apaloif  gÐnetai

[
0 1 0 3

... 1

0 0 0 0
... 0

]
.

Basik  metablht  eÐnai h x2, kai x1, x3, x4 eÐnai eleÔjerec metablhtèc.
Jètontac tic eleÔjerec metablhtèc Ðsec me 0, brÐskoume mÐa eidik  lÔsh tou sust matoc,

(x1, x2, x3, x4) = (0, 1, 0, 0). Jètontac diadoqik� mÐa apì tic eleÔjerec metablhtèc Ðsh
me 1 kai tic upìloipec Ðsec me 0 brÐskoume treÐc grammik� anex�rthtec lÔseic thc exÐswshc
Ax = 0.

H genik  lÔsh eÐnai
x1
x2
x3
x4

 =


0
1
0
0

+ x1


1
0
0
0

+ x3


0
0
1
0

+ x4


0
−3
0
1

 .

'Askhsh 6.2 EÐnai ta akìlouja alhj    yeud ? D¸ste antipar�deigma e�n eÐnai yeud 
kai aitiolìghsh e�n eÐnai alhj .

aþ. 'Enac tetragwnikìc pÐnakac den èqei eleÔjerec metablhtèc.



bþ. 'Enac antistrèyimoc pÐnakac den èqei eleÔjerec metablhtèc.

gþ. 'Enac m× n pÐnakac den èqei perissìterec apì n basikèc metablhtèc.

dþ. 'Enac m× n pÐnakac den èqei perissìterec apì m basikèc metablhtèc.

'Askhsh 6.3 Efarmìste thn apaloif  Gauss ston epauxhmèno pÐnaka tou sust matoc

 1 −1 1 0
2 −2 3 1
−1 2 0 1



x1
x2
x3
x4

 =

 1
4
−2

 .

ProsdiorÐsete tic basikèc kai tic eleÔjerec metablhtèc tou sust matoc. BreÐte ìlec tic
lÔseic tou sust matoc wc �jroisma mÐac eidik c lÔshc kai twn lÔsewn tou omogenoÔc
sust matoc.

Ap�nthsh - Upìdeixh.
EleÔjerh metablht  eÐnai h x4. H genik  lÔsh eÐnai

x1
x2
x3
x4

 =


−4
−3
2
0

+ x4


1
0
−1
1

 .

'Askhsh 6.4 Efarmìste thn apaloif  Gauss ston epauxhmèno pÐnaka tou sust matoc
1 2 2 3
2 4 5 1
1 2 4 −7
−1 −2 0 −13



x1
x2
x3
x4

 =


1
2
3
−1

 .

ProsdiorÐsete tic basikèc kai tic eleÔjerec metablhtèc tou sust matoc. BreÐte ìlec tic
lÔseic tou sust matoc Ax = b wc �jroisma mÐac eidik c lÔshc kai twn lÔsewn tou omoge-
noÔc sust matoc. E�n to sÔsthma den èqei lÔseic, all�xte mÐa sunist¸sa tou dianÔsmatoc
b ¸ste autì na an kei sto q¸ro sthl¸n tou pÐnaka A, kai breÐte tic lÔseic tou nèou su-
st matoc.

'Askhsh 6.5 Gia touc pÐnakec:

aþ.

A2 =

[
1 2 2
2 4 5

]
bþ.

A3 =

[
1 2 2
2 4 4

]
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gþ.

A4 =


0 0
1 2
0 0
3 6


dþ.

A5 =

 0 1 1 0
1 2 0 1
−1 −1 1 −1


breÐte tic sunj kec pou prèpei na ikanopoioÔn oi sunist¸sec bj tou dianÔsmatoc b ¸ste
na èqei lÔsh h exÐswsh Aix = b. Se k�je perÐptwsh, epilèxte èna mh mhdenikì di�nusma b
pou ikanopoieÐ autèc tic sunj kec, kai breÐte ìlec tic lÔseic tou sust matoc, wc �jroisma
mÐac eidik c lÔshc kai twn lÔsewn tou omogenoÔc sust matoc.

Ap�nthsh - Upìdeixh.
H exÐswsh A1x = b èqei lÔseic gia ìla ta b.

Gia na èqei lÔsh h exÐswsh A3x = b, prèpei na isqÔei b2 − 2b1 = 0. E�n b =

[
1
2

]
, h

genik  lÔsh thc exÐswshc A3x = b eÐnai u
v
w

 =

 1
0
0

+ v

 −21
0

+ w

 −20
1

 .

Gia na èqei lÔsh h exÐswsh A5x = b, prèpei na isqÔei b3 = b1 − b2 (GiatÐ?). E�n

b =

 1
1
0

, h genik  lÔsh thc exÐswshc A5x = b eÐnai


u
v
y
z

 =


−1
1
0
0

+ y


2
−1
1
0

+ z


−1
0
0
1

 .

'Askhsh 6.6 BreÐte ènan 2 × 2 pÐnaka tou opoÐou o mhdenoq¸roc eÐnai Ðsoc me to q¸ro
sthl¸n.

Ap�nthsh - Upìdeixh.

Jèloume ènan 2× 2 pÐnaka t�xhc 1 (giatÐ?), dhlad 

[
λa a
λb b

]
tètoio ¸ste[

λa a
λb b

] [
a
b

]
= 0 .

Up�rqoun �peirec dunatèc epilogèc, gia par�deigma o pÐnakac

[
0 1
0 0

]
.
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'Askhsh 6.7 BreÐte ènan pÐnaka tou opoÐou o q¸roc sthl¸n perièqei to (1, 1, 1) kai o
mhdenoq¸roc apoteleÐtai apì ta pollapl�sia tou (1, 1, 1, 1).

Ap�nthsh - Upìdeixh.
Jèloume ènan 3 × 4 pÐnaka t�xhc 3 (giatÐ?). AfoÔ o mhdenoq¸roc perièqei to (1, 1, 1, 1),
to �jroisma twn stoiqeÐwn k�je gramm c eÐnai 0. Up�rqoun �peirec dunatèc epilogèc, gia

par�deigma o pÐnakac

 −1 0 0 1
0 −1 0 1
0 0 −1 1

.
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