LINEARNI ALGEBRA 1

RESENI SYSTEMU LINEARNICH ROVNIC

Typickym geologickym problémem je urceni stacionarnich stavli (koncentrace latek v rezervoarech

systému v ustaleném stavu)
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Popis systému (modelu) diferencialnimi rovnicemi:
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Stacionarni stav:
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PRIKLAD

Ctyfi rovnice se &tyfmi proménnymi:
RI: x| +2X, =X3=2X4 =2

R2: 2x;+ X, + X3+ X4 =8

R3: x| =X, =X3+Xx4 =1

R4: x| +2x, +2x3 —x4 =4

Obecna metoda ieSeni: postupna eliminace proménnych

Linearni kombinace

RI: X; +2X, =X3 —=2Xx4 =2
R2: 2x;+ X, + X3+ x4 =8
R3: X; =X5 =x3 +x4 =1

RS5: —3x3—X4 =—6  novarovnice je vysledkem linedrni kombinace
X4 = 6-3 X3

Po dosazeni za x4 — redukce po¢tu proménnych na 3:
X; +2x, +5x5 =10

2x1+ Xy —=2x3=2

X|] —X, —4x3=-5

Dale postupujeme obdobnym zptsobem!

Alternativni postup reSeni:

diisledné kombinace piivodnich rovnic

R1 - R4



R1: X1+2X2_X3_2X4:_2
R2: 2X1+X2+X3+X4:8
R3: Xl_Xz_X3+X4:1

R4: X1+2X2 +2X3_X4:4

R11=2R1+RI1: 5X1+4X2 +X3 =14
R12= R2 —-R3: X1+2X2+2X3:7

R13= R3+R4: 2x;+Xx,+x3=5

R21=2RI11-RI12: 9x; +6x, =21

R22 =2 R13 -R12: 3x;=3

X1 1
X2 =

X3 = 1
X4 3

Veskeré operace se vlastné tykaji koeficientii pfed proménnymi

Koeficienty do tabulky (matice)

Rozsifena matice: obecné feseni:

X| X3 X3 X4 Yi] X Xy X3 X4 Y|
Ryj1 2 -1 -2 =2 1 0 0 0 vy
RyJ2 1 1 1 38 —> 0 1 0 0 vy,
R;|1 -1 -1 1 1 0 0 I 0 y;3
Ryi1 2 2 -1 4] 10 0 0 1 4

diagonalni matice (jednotkova E)
Upravy matice linearnimi kombinacemi:
a) nejprve docilime nuly v levém rohu pod diagonalou (trojtihelnikova matice)

b) nuly i v pravém rohu nad diagonalou



R[1 2 -1 -2 -2 Rpbo2 -1 =2 =2

R,| 0 3 -1 6 |Ry-2R; R,J003 3 -1 6

R3 0 -3 0 3 3 R3—R1 :> R3 00 3 2 9 R2+R3 :>
R,O 0 3 1 6|R,-R, Ref0 03 16

Ri[1 2 -1 -2 -2 Ri[1 2 -1 -2 -2

R,[0 3 -1 6 _ R,[0 3 -3 -3|R,-R, —
R;[0 0 2 R;[0 0 0 3 |Ry-2R,

R0 0 1 3 |R3-R, R,[0 0 3

R;[3 0 -3 0 0|3R,-2R, R,[3 0 0 0 3R +R,
R0 3 0 0 6|R,+3Ry R,|]0 1 0 0 2| 1/3

R;/0 0 3 0 3 Ry(0 0 1 0 1] 1/3
R0 0 0 13 = R0 00 13
R;[1 0 0 0 171/3

Rp1001 0 0 2 = x1=1, x=2, x3=1, x4=3
R3(0 0 1 0 1

R40 0 0 1 3

Teorie matic se vyviji samostatné

zkoumaji se jejich vlastnosti a nachazeji se dalsi zakonitosti



Maticovy zapis systému rovnic
Xl +2X2 _X3 _2X4 =-2

2X)+ Xyt X3+ x4 =8

1 2 -1 =-2||x
Xl_Xz_X3+X4:1 2 1 1 X2
I -1 -1 1 X3
X1+2X2+2X3_X4:4 1 2 2 _1 X4
A X
vektorovy zapis: Ax=y
A — ¢tvercova matice X, Y — sloupcové vektory
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