
O Algìrijmoc Gauss-Jordan

O algìrijmoc Gauss-Jordan qrhsimopoieÐtai gia ton upologismì tou anti-
strìfou enìc dosmènou pÐnaka kaj¸c epÐshc kai gia thn epÐlush tou grammikoÔ
sust matoc Ax = b efarmìzontac ton algìrijmo autì ston epauxhmèno pÐna-
ka tou sust matoc [A|b].

Algìrijmoc Gauss-Jordan
'Estw A ∈ Rn×n.
for k = 1, 2, · · · , n

B.1) DhmiourgÐa pollaplasiast¸n

mik =
αik

αkk

, i = 1, · · · , n, i 6= k

B.2) Enhmèrwsh twn eisìdwn tou pÐnaka

αij ≡ αij −mikαkj, i = 1, · · · , n, i 6= k, j = k + 1, · · · , n

Poluplokìthta

n∑
k=1

(n− 1) +
n∑

k=1

(n− 1)(n− k)

= (n− 1)n+ n2(n− 1)− (n− 1)
n∑

k=1

k

= n2 − n+ n3 − n2 − (n− 1)
n(n+ 1)

2

= n3 − n− n(n2 − 1)

2

=
n3

2
− n

2

= O(
n3

2
)
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Par�deigma
Na lujeÐ to parak�tw sÔsthma qrhsimopoi¸ntac th mèjodo Gauss-Jordan:

2x1 + 4x2 + 3x3 = 5

−3x1 + 3x2 − 2x3 = 3

−x1 − 5x2 + x3 = −4
LÔsh:

Ja qrhsimopoi soume ton epauxhmèno pÐnaka:

A =

 2 4 3 | 5
−3 3 −2 | 3
−1 −5 1 | −4


Stìqoc mac eÐnai na fèroume ton parap�nw pÐnaka sth morf : 1 0 0 | ∗

0 1 0 | ∗
0 0 1 | ∗


¸ste h teleutaÐa st lh tou epauxhmènou pÐnaka, dhlad  h st lh me ta *, na
eÐnai h lÔsh tou arqikoÔ grammikoÔ sust matoc.

� DhmiourgÐa mon�dac sto stoiqeÐo α11

DiairoÔme thn pr¸th gramm  me to α11 = 2 kai o epauxhmènoc pÐnakac gÐnetai

A ≡

 1 2 3/2 | 5/2
−3 3 −2 | 3
−1 −5 1 | −4



� MhdenÐzoume ta stoiqeÐa α21 kai α31 tou pÐnaka.
DhmiourgÐa pollaplasiast¸n:

m21 =
α21

α11

=
−3
1

= −3

m31 =
α31

α11

=
−1
1

= −1

Enhmèrwsh eisìdwn:

α
(1)
22 = α22 −m21α12 = 3− (−3)2 = 9

α
(1)
23 = α23 −m21α13 = −2− (−3)3/2 = 5/2

α
(1)
24 = α24 −m21α14 = 3− (−3)5/2 = 21/2
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α
(1)
32 = α32 −m31α12 = −5− (−1)2 = −3
α
(1)
33 = α33 −m31α13 = 1− (−1)3/2 = 5/2

α
(1)
34 = α34 −m31α14 = −4− (−1)5/2 = −3/2

'Ara,

A(1) =

 1 2 3/2 | 5/2
0 9 5/2 | 21/2
0 −3 5/2 | −3/2


� DhmiourgÐa mon�dac sto stoiqeÐo α(1)

22

DiairoÔme thn deÔterh gramm  tou A(1) me to α(1)
22 = 9 kai o pÐnakac gÐnetai

A(1) ≡

 1 2 3/2 | 5/2
0 1 5/18 | 21/18
0 −3 5/2 | −3/2


� MhdenÐzoume ta stoiqeÐa α(1)

12 kai α(1)
32 tou pÐnaka A(1).

DhmiourgÐa pollaplasiast¸n:

m
(1)
12 =

α12

α22

=
2

1
= 2

m
(1)
32 =

α32

α22

=
−3
1

= −3

Enhmèrwsh eisìdwn:

α
(2)
13 = α

(1)
13 −m12α

(1)
23 = 3/2− 2 . 5/18 = 17/18

α
(2)
14 = α

(1)
14 −m12α

(1)
24 = 5/2− 2 . 21/18 = 1/6

α
(2)
33 = α

(1)
33 −m32α

(1)
23 = 5/2− (−3) . 5/18 = 10/3

α
(2)
34 = α

(1)
34 −m32α

(1)
24 = −3/2− (−3) . 21/18 = 2

'Ara,

A(2) =

 1 0 17/18 | 1/6
0 1 5/18 | 21/18
0 0 10/3 | 2


� DhmiourgÐa mon�dac sto stoiqeÐo α(2)

33

DiairoÔme thn trÐth gramm  tou A(2) me to α(2)
33 = 10/3 kai o pÐnakac gÐnetai
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A(2) ≡

 1 0 17/18 | 1/6
0 1 5/18 | 21/18
0 0 1 | 3/5


� MhdenÐzoume ta stoiqeÐa α(2)

13 kai α(2)
23 tou pÐnaka A(2).

DhmiourgÐa pollaplasiast¸n:

m
(2)
13 =

α
(2)
13

α
(2)
33

= 17/18

m
(2)
23 =

α
(2)
23

α
(2)
33

= 5/18

Enhmèrwsh eisìdwn:

α
(3)
14 = α

(2)
14 −m13α

(2)
34 = 1/6− 17/18 . 3/5 = −2/5

α
(3)
24 = α

(2)
24 −m33α

(2)
34 = 21/18− 5/18 . 3/5 = 1

Opìte, o epauxhmènoc pÐnakac A efarmìzontac ton algìrijmo Gauss-
Jordan gÐnetai

A ≡ A(3) =

 1 0 0 | −2/5
0 1 0 | 1
0 0 1 | 3/5


kai ètsi h lÔsh tou sust matoc eÐnai:

x1 = −2/5

x2 = 1

x3 = 3/5
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