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Teorie

Proč?

Výběr hlavńıho prvku provád́ıme, abychom předešli př́ıpadným zaokrouh-
lovaćım chybám, kdybychom měli pro výsledky zadaný určitý počet dese-
tinných mı́st (např. 3).

Co je hlavńı prvek?

Jako hlavńı prvek zvoĺıme vždy prvek s nejvyšš́ı absolutńı hodnotou ve
sloupci. Při částečném výběru hlavńıho prvku budeme volit z prvńıho sloupce.
Řádek matice obsahuj́ıćı hlavńı prvek umı́st́ıme jako prvńı řádek v matici.
Např́ıklad pokud byl hl. prvek ve druhém řádku matice, prohod́ıme 1. a 2.
řádek matice. Stejná prohozeńı řádk̊u provedeme i v permutačńı matici.

Co je permutačńı matice?

Permutačńı matice vznikne z jednotkové matice proházeńım pořad́ı jej́ıch
řádk̊u.
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Postup řešeńı

1. Původńı matici A označ́ıme A(0) a k ńı přǐrad́ıme permutačńı matici v
p̊uvodńım stavu označenou P (0) (v tomto stavu je shodná s jednotkovou ma-
tićı).

2. Urč́ıme hlavńı prvek (prvek s nejvyšš́ı absolutńı hodnotou v prvńım sloupci)
a provedeme prohozeńı řádk̊u, č́ımž źıskáme matici A(1) , stejné prohozeńı
provedeme u permutačńı matice, kterou označ́ıme P (1).

3. Uprav́ıme matici A(1) na matici A(2) a źıskáme konstanty m21 a m31.
Matice P (1) se neměńı, můžeme ji však pro přehlednost přejmenovat na P (2).

4. Porovnáme absolutńı hodnoty prvk̊u a22 a a32 a př́ıpadně prohod́ıme
řádky tak, aby na druhém řádku byla konstanta s vyšš́ı absolutńı hodno-
tou. Źıskáme matice A(3) a P (3).

5. Uprav́ıme matici A(3) a źıskáme konstantu m21 a matici A(4), což je matice
U . Současně jsme źıskali matici P .

6. Sestav́ıme matici L.

7. Můžeme provést zkoušku LU = PA.
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Řešené př́ıklady

Př́ıklad 1.

Mějme matici A:  8 6 4
8 11 6
4 8 7


Ověř́ıme, že je matice A regulárńı:

Ověřeńı provedeme tak, že spoč́ıtáme jej́ı determinant, který nesmı́ být roven
nule. ∣∣∣∣∣∣∣

8 6 4
8 11 6
4 8 7

∣∣∣∣∣∣∣ = 120

Nyńı začneme upravovat
1.

A(0) =

 8 6 4
8 11 6
4 8 7

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 8 6 4
8 11 6
4 8 7

 ·(−1)
← + ∼

 8 6 4
0 5 2
4 8 7

 ·(−1
2
)

← +

m21 = −1 m31 = −1
2

P (1) =

 1 0 0
0 1 0
0 0 1


3.

A(2) =

 8 6 4
0 5 2
0 5 5

 5 = 5 P (2) =

 1 0 0
0 1 0
0 0 1
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4.

A(3) =

 8 6 4
0 5 2
0 5 5

 ·(−1)
← +

P (3) =

 1 0 0
0 1 0
0 0 1



m32 = −1

5.

A(4) =

 8 6 4
0 5 2
0 0 3

 = U P (4) =

 1 0 0
0 1 0
0 0 1

 = P

6.

L =

 1 0 0
1 1 0
1
2

1 1


7.

L · U =

 1 0 0
1 1 0
1
2

1 1

 ·
 8 6 4

0 5 2
0 0 3

 =

 8 6 4
8 11 6
4 8 7



P · A =

 1 0 0
0 1 0
0 0 1

 ·
 8 6 4

8 11 6
4 8 7

 =

 8 6 4
8 11 6
4 8 7


L · U = P · A
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V následuj́ıćıch př́ıkladech budeme použ́ıvat regulárńı matice a proto tuto
skutečnost nebudeme ověřovat.

Př́ıklad 2.

Mějme matici A:  2 4 3
2 2 4
4 2 0


1.

A(0) =

 2 4 3
2 2 4
4 2 0

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 4 2 0
2 4 3
2 2 4

 ·(−1
2
)

← + ∼

 4 2 0
0 3 3
2 2 4

 ·(−1
2
)

← +

m21 = −1
2

m31 = −1
2

P (1) =

 0 0 1
1 0 0
0 1 0


3.

A(2) =

 4 2 0
0 3 3
0 1 4

 3 > 1 P (2) =

 0 0 1
1 0 0
0 1 0


4.

A(3) =

 4 2 0
0 3 3
0 1 4

 ·(−1
3
)

← +
P (3) =

 0 0 1
1 0 0
0 1 0



m32 = −1

3
5.

A(4) =

 4 2 0
0 3 3
0 0 3

 = U P (4) =

 0 0 1
1 0 0
0 1 0

 = P
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6.

L =

 1 0 0
1
2

1 0
1
2

1
3

1


7.

L · U =

 1 0 0
1
2

1 0
1
2

1
3

1

 ·
 4 2 0

0 3 3
0 0 3

 =

 4 2 0
2 4 3
2 2 4



P · A =

 0 0 1
1 0 0
0 1 0

 ·
 2 4 3

2 2 4
4 2 0

 =

 4 2 0
2 4 3
2 2 4


L · U = P · A
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Př́ıklad 3.

Mějme matici A:  1 2 3
2 4 1
4 2 0


1.

A(0) =

 1 2 3
2 4 1
4 2 0

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 4 2 0
2 4 1
1 2 3

 ·(−1
2
)

← + ∼

 4 2 0
0 3 1
1 2 3

 ·(−1
4
)

← +

m21 = −1
2

m31 = −1
4

P (1) =

 0 0 1
0 1 0
1 0 0


3.

A(2) =

 4 2 0
0 3 1
0 3

2
3

 3 > 3
2

P (2) =

 0 0 1
0 1 0
1 0 0


4.

A(3) =

 4 2 0
0 3 1
0 3

2
3

 ·(−1
2
)

← +
P (3) =

 0 0 1
0 1 0
1 0 0



m32 = −1

2
5.

A(4) =

 4 2 0
0 3 1
0 0 5

2

 = U P (4) =

 0 0 1
0 1 0
1 0 0

 = P

6.

L =

 1 0 0
1
2

1 0
1
4

1
2

1
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7.

L · U =

 1 0 0
1
2

1 0
1
4

1
2

1

 ·
 4 2 0

0 3 1
0 0 5

2

 =

 4 2 0
2 4 1
1 2 3



P · A =

 0 0 1
0 1 0
1 0 0

 ·
 1 2 3

2 4 1
4 2 0

 =

 4 2 0
2 4 1
1 2 3


L · U = P · A
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Př́ıklad 4.

Mějme matici A:  10 0 2
20 1 15
5 0 10


1.

A(0) =

 10 0 2
20 1 15
5 0 10

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 20 1 15
10 0 2
5 0 10

 ·(−1
2
)

← + ∼

 20 1 15
0 −1

2
−11

2

5 0 10

 ·(−1
4
)

← +

m21 = −1
2

m31 = −1
4

P (1) =

 0 1 0
1 0 0
0 0 1


3.

A(2) =

 20 1 15
0 −1

2
−11

2

0 −1
4

25
4

 1
2
> 1

4
P (2) =

 0 1 0
1 0 0
0 0 1


4.

A(3) =

 20 1 15
0 −1

2
−11

2

0 −1
4

25
4

 ·(−1
2
)

← +
P (3) =

 0 1 0
1 0 0
0 0 1



m32 = −1

2

5.

A(4) =

 20 1 15
0 −1

2
−11

2

0 0 9

 = U P (4) =

 0 1 0
1 0 0
0 0 1

 = P
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6.

L =

 1 0 0
1
2

1 0
1
4

1
2

1


7.

L · U =

 1 0 0
1
2

1 0
1
4

1
2

1

 ·
 20 1 15

0 −1
2
−11

2

0 0 9

 =

 20 1 15
10 0 2
5 0 10



P · A =

 0 1 0
1 0 0
0 0 1

 ·
 10 0 2

20 1 15
5 0 10

 =

 20 1 15
10 0 2
5 0 10


L · U = P · A
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Př́ıklad 5.

Mějme matici A:  1 3 2
1 2 4
2 1 1


1.

A(0) =

 1 3 2
1 2 4
2 1 1

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 2 1 1
1 3 2
1 2 4

 ·(−1
2
)

← + ∼

 2 1 1
0 5

2
3
2

1 2 4

 ·(−1
2
)

← +

m21 = −1
2

m31 = −1
2

P (1) =

 0 0 1
1 0 0
0 1 0


3.

A(2) =

 2 1 1
0 5

2
3
2

0 3
2

7
2

 5
2
> 3

2
P (2) =

 0 0 1
1 0 0
0 1 0


4.

A(3) =

 2 1 1
0 5

2
3
2

0 3
2

7
2

 ·(−3
5
)

← +
P (3) =

 0 0 1
1 0 0
0 1 0



m32 = −3

5
5.

A(4) =

 2 1 1
0 5

2
3
2

0 0 13
5

 = U P (4) =

 0 0 1
1 0 0
0 1 0

 = P

6.

L =

 1 0 0
1
2

1 0
1
2

3
5

1
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7.

L · U =

 1 0 0
1
2

1 0
1
2

3
5

1

 ·
 2 1 1

0 5
2

3
2

0 0 13
5

 =

 2 1 1
1 3 2
1 2 4



P · A =

 0 0 1
0 1 0
1 0 0

 ·
 1 3 2

1 2 4
2 1 1

 =

 2 1 1
1 3 2
1 2 4


L · U = P · A
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Př́ıklad 6.

Mějme matici A:  10 8 2
5 2 3
2 2 1


1.

A(0) =

 10 8 2
5 2 3
2 2 1

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 10 8 2
5 2 3
2 2 1

 ·(−1
2
)

← + ∼

 10 8 2
0 −2 2
2 2 1

 ·(− 2
10

)

← +

m21 = −1
2

m31 = − 2
10

P (1) =

 1 0 0
0 1 0
0 0 1


3.

A(2) =

 10 8 2
0 −2 2
0 2

5
3
5

 2 > 2
5

P (2) =

 1 0 0
0 1 0
0 0 1


4.

A(3) =

 10 8 2
0 −2 2
0 2

5
3
5

 ·1
5

← +
P (3) =

 1 0 0
0 1 0
0 0 1



m32 =
1

5

5.

A(4) =

 10 8 2
0 −2 2
0 0 1

 = U P (4) =

 1 0 0
0 1 0
0 0 1

 = P
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6.

L =

 1 0 0
1
2

1 0
2
10
−1

5
1


7.

L · U =

 1 0 0
1
2

1 0
2
10
−1

5
1

 ·
 10 8 2

0 −2 2
0 0 1

 =

 10 8 2
5 2 3
2 2 1



P · A =

 1 0 0
0 1 0
0 0 1

 ·
 10 8 2

5 2 3
2 2 1

 =

 10 8 2
5 2 3
2 2 1


L · U = P · A
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Př́ıklad 7.

Mějme matici A:  3 2 1
6 1 3
1 1 0


1.

A(0) =

 3 2 1
6 1 3
1 1 0

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 6 1 3
3 2 1
1 1 0

 ·(−1
2
)

← + ∼

 6 1 3
0 3

2
−1

2

1 1 0

 ·(−1
6
)

← +

m21 = −1
2

m31 = −1
6

P (1) =

 0 1 0
1 0 0
0 0 1


3.

A(2) =

 6 1 3
0 3

2
−1

2

0 5
6
−1

2

 3
2
> 5

6
P (2) =

 0 1 0
1 0 0
0 0 1


4.

A(3) =

 6 1 3
0 3

2
−1

2

0 5
6
−1

2

 ·(−5
9
)

← +
P (3) =

 0 1 0
1 0 0
0 0 1



m32 = −5

9
5.

A(4) =

 6 1 3
0 3

2
−1

2

0 0 −2
9

 = U P (4) =

 0 1 0
1 0 0
0 0 1

 = P

6.

L =

 1 0 0
1
2

1 0
1
6

5
9

1
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7.

L · U =

 1 0 0
1
2

1 0
1
6

5
9

1

 ·
 6 1 3

0 3
2
−1

2

0 0 −2
9

 =

 6 1 3
3 2 1
1 1 0



P · A =

 0 1 0
1 0 0
0 0 1

 ·
 3 2 1

6 1 3
1 1 0

 =

 6 1 3
3 2 1
1 1 0


L · U = P · A
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Př́ıklad 8.

Mějme matici A:  8 4 2
1 0 4
2 6 3


1.

A(0) =

 8 4 2
1 0 4
2 6 3

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 8 4 2
2 6 3
1 0 4

 ·(−1
4
)

← + ∼

 8 4 2
0 5 5

2

1 0 4

 ·(−1
8
)

← +

m21 = −1
4

m31 = −1
8

P (1) =

 1 0 0
0 0 1
0 1 0


3.

A(2) =

 8 4 2
0 5 5

2

0 −1
2

15
4

 5 > 1
2

P (2) =

 1 0 0
0 0 1
0 1 0


4.

A(3) =

 8 4 2
0 5 5

2

0 −1
2

15
4

 · 1
10

← +
P (3) =

 1 0 0
0 0 1
0 1 0



m32 =
1

10
5.

A(4) =

 8 4 2
0 5 5

2

0 0 4

 = U P (4) =

 1 0 0
0 0 1
0 1 0

 = P

6.

L =

 1 0 0
1
4

1 0
1
8
− 1

10
1
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7.

L · U =

 1 0 0
1
4

1 0
1
8
− 1

10
1

 ·
 8 4 2

0 5 5
2

0 0 4

 =

 8 4 2
2 6 3
1 0 4



P · A =

 1 0 0
0 0 1
0 1 0

 ·
 8 4 2

1 0 4
2 6 3

 =

 8 4 2
2 6 3
1 0 4


L · U = P · A
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Př́ıklad 9.

Mějme matici A:  5 3 2
1 6 4
4 1 2


1.

A(0) =

 5 3 2
1 6 4
4 1 2

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 5 3 2
1 6 4
4 1 2

 ·(−1
5
)

← + ∼

 5 3 2
0 27

5
18
5

4 1 2

 ·(−4
5
)

← +

m21 = −1
5

m31 = −4
5

P (1) =

 1 0 0
0 1 0
0 0 1


3.

A(2) =

 5 3 2
0 27

5
18
5

0 −7
5

2
5

 27
5
> 7

5
P (2) =

 1 0 0
0 1 0
0 0 1


4.

A(3) =

 5 3 2
0 27

5
18
5

0 −7
5

2
5

 · 7
27

← +
P (3) =

 1 0 0
0 1 0
0 0 1



m32 =
7

27
5.

A(4) =

 5 3 2
0 27

5
18
5

0 0 4
3

 = U P (4) =

 1 0 0
0 1 0
0 0 1

 = P

6.

L =

 1 0 0
1
5

1 0
4
5
− 7

27
1
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7.

L · U =

 1 0 0
1
5

1 0
4
5
− 7

27
1

 ·
 5 3 2

0 27
5

18
5

0 0 4
3

 =

 5 3 2
1 6 4
4 1 2



P · A =

 1 0 0
0 1 0
0 0 1

 ·
 5 3 2

1 6 4
4 1 2

 =

 5 3 2
1 6 4
4 1 2


L · U = P · A
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Př́ıklad 10.

Mějme matici A:  3 8 3
2 4 5
9 1 5


1.

A(0) =

 3 8 3
2 4 5
9 1 5

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 9 1 5
3 8 3
2 4 5

 ·(−1
3
)

← + ∼

 9 1 5
0 23

3
4
3

2 4 5

 ·(−2
9
)

← +

m21 = −1
3

m31 = −2
9

P (1) =

 0 0 1
1 0 0
0 1 0


3.

A(2) =

 9 1 5
0 23

3
4
3

0 34
9

35
9

 23
3
> 34

9
P (2) =

 0 0 1
1 0 0
0 1 0


4.

A(3) =

 9 1 5
0 23

3
4
3

0 34
9

35
9

 ·(−34
69

)
← +

P (3) =

 0 0 1
1 0 0
0 1 0



m32 = −34

69
5.

A(4) =

 9 1 5
0 23

3
4
3

0 0 223
69

 = U P (4) =

 0 0 1
1 0 0
0 1 0

 = P

6.

L =

 1 0 0
1
3

1 0
2
9

34
69

1
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7.

L · U =

 1 0 0
1
3

1 0
2
9

34
69

1

 ·
 9 1 5

0 23
3

4
3

0 0 223
69

 =

 9 1 5
3 8 3
2 4 5



P · A =

 0 0 1
1 0 0
0 1 0

 ·
 3 8 3

2 4 5
9 1 5

 =

 9 1 5
3 8 3
2 4 5


L · U = P · A
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Př́ıklad 11.

Mějme matici A:  1 4
3

11
3

3 1 2
2 5

3
19
3


1.

A(0) =

 1 4
3

11
3

3 1 2
2 5

3
19
3

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 3 1 2
1 4

3
11
3

2 5
3

19
3

 ·(−1
3
)

← + ∼

 3 1 2
0 1 3
2 5

3
19
3

 ·(−2
3
)

← +

m21 = −1
3

m31 = −2
3

P (1) =

 0 1 0
1 0 0
0 0 1


3.

A(2) =

 3 1 2
0 1 3
0 1 5

 1 = 1 P (2) =

 0 1 0
1 0 0
0 0 1


4.

A(3) =

 3 1 2
0 1 3
0 1 5

 ·(−1)
← +

P (3) =

 0 1 0
1 0 0
0 0 1



m32 = −1

5.

A(4) =

 3 1 2
0 1 3
0 0 2

 = U P (4) =

 0 1 0
1 0 0
0 0 1

 = P

6.

L =

 1 0 0
1
3

1 0
2
3

1 1
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7.

L · U =

 1 0 0
1
3

1 0
2
3

1 1

 ·
 3 1 2

0 1 3
0 0 2

 =

 3 1 2
1 4

3
11
3

2 5
3

19
3



P · A =

 0 1 0
1 0 0
0 0 1

 ·
 1 4

3
11
3

3 1 2
2 5

3
19
3

 =

 3 1 2
1 4

3
11
3

2 5
3

19
3


L · U = P · A
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Př́ıklad 12.

Mějme matici A:  2 2 6
4 −2 4
1 1 5


1.

A(0) =

 2 2 6
4 −2 4
1 1 5

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 4 −2 4
2 2 6
1 1 5

 ·(−1
2
)

← + ∼

 4 −2 4
0 3 4
1 1 5

 ·(−1
4
)

← +

m21 = −1
2

m31 = −1
4

P (1) =

 0 1 0
1 0 0
0 0 1


3.

A(2) =

 4 −2 4
0 3 4
0 3

2
4

 3 > 3
2

P (2) =

 0 1 0
1 0 0
0 0 1


4.

A(3) =

 4 −2 4
0 3 4
0 3

2
4

 ·(−1
2
)

← +
P (3) =

 0 1 0
1 0 0
0 0 1



m32 = −1

2

5.

A(4) =

 4 −2 4
0 3 4
0 0 2

 = U P (4) =

 0 1 0
1 0 0
0 0 1

 = P
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6.

L =

 1 0 0
1
2

1 0
1
4

1
2

1


7.

L · U =

 1 0 0
1
2

1 0
1
4

1
2

1

 ·
 4 −2 4

0 3 4
0 0 2

 =

 4 −2 4
2 2 6
1 1 5



P · A =

 0 1 0
1 0 0
0 0 1

 ·
 2 2 6

4 −2 4
1 1 5

 =

 4 −2 4
2 2 6
1 1 5


L · U = P · A
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Př́ıklad 13.

Mějme matici A:  −1 4 3
2 6 7
4 8 0


1.

A(0) =

 −1 4 3
2 6 7
4 8 0

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 4 8 0
2 6 7
−1 4 3

 ·(−1
2
)

← + ∼

 4 8 0
0 2 7
−1 4 3

 ·1
4

← +

m21 = −1
2

m31 = 1
4

P (1) =

 0 0 1
0 1 0
1 0 0


3.

A(2) =

 4 8 0
0 2 7
0 6 3

 2 < 6 P (2) =

 0 0 1
0 1 0
1 0 0


Protože je 2 méně než 6, dojde k prohozeńı druhého a třet́ıho řádku, tento

krok zapř́ıčińı prohozeńı konstant m21 a m31 v matilci L.
4.

A(3) =

 4 8 0
0 6 3
0 2 7

 ·(−1
3
)

← +
P (3) =

 0 0 1
1 0 0
0 1 0



m32 = −1

3

5.

A(4) =

 4 8 0
0 6 3
0 0 6

 = U P (4) =

 0 0 1
1 0 0
0 1 0

 = P
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6.

L =

 1 0 0
−1

4
1 0

1
2

1
3

1


7.

L · U =

 1 0 0
−1

4
1 0

1
2

1
3

1

 ·
 4 8 0

0 6 3
0 0 6

 =

 4 8 0
−1 4 3
2 6 7



P · A =

 0 0 1
1 0 0
0 1 0

 ·
 −1 4 3

2 6 7
4 8 0

 =

 4 8 0
−1 4 3
2 6 7


L · U = P · A
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Př́ıklad 14.

Mějme matici A:  0 6 2
1 2 12

5

5 4 0


1.

A(0) =

 0 6 2
1 2 12

5

5 4 0

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 5 4 0
1 2 12

5

0 6 2

 ·(−1
5
)

← + ∼

 5 4 0
0 6

5
12
5

0 6 2


m21 = −1

5
m31 = 0

P (1) =

 0 0 1
0 1 0
1 0 0


3.

A(2) =

 5 4 0
0 6

5
12
5

0 6 2

 6
5
< 6 P (2) =

 0 0 1
0 1 0
1 0 0


Protože je 6

5
méně než 6, dojde k prohozeńı druhého a třet́ıho řádku, tento

krok zapř́ıčińı prohozeńı konstant m21 a m31 v matilci L.
4.

A(3) =

 5 4 0
0 6 2
0 6

5
12
5

 ·(−1
5
)

← +
P (3) =

 0 0 1
1 0 0
0 1 0



m32 = −1

5

5.

A(4) =

 5 4 0
0 6 2
0 0 2

 = U P (4) =

 0 0 1
1 0 0
0 1 0

 = P
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6.

L =

 1 0 0
0 1 0
1
5

1
5

1


7.

L · U =

 1 0 0
0 1 0
1
5

1
5

1

 ·
 5 4 0

0 6 2
0 0 2

 =

 5 4 0
0 6 2
1 2 12

5



P · A =

 0 0 1
1 0 0
0 1 0

 ·
 0 6 2

1 2 12
5

5 4 0

 =

 5 4 0
0 6 2
1 2 12

5


L · U = P · A
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Př́ıklad 15.

Mějme matici A:  0 2 2
1 2 1
2 4 1


1.

A(0) =

 0 2 2
1 2 1
2 4 1

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 2 4 1
1 2 1
0 2 2

 ·(−1
2
)

← + ∼

 2 4 1
0 0 1

2

0 2 2


m21 = −1

2
m31 = 0

P (1) =

 0 0 1
0 1 0
1 0 0


3.

A(2) =

 2 4 1
0 0 1

2

0 2 2

 0 < 2 P (2) =

 0 0 1
0 1 0
1 0 0


Protože je 0 méně než 2, dojde k prohozeńı druhého a třet́ıho řádku, tento

krok zapř́ıčińı prohozeńı konstant m21 a m31 v matilci L.

4.

A(3) =

 2 4 1
0 2 2
0 0 1

2

 = U P (3) =

 0 0 1
1 0 0
0 1 0

 = P

m32 = 0

5.

L =

 1 0 0
0 1 0
1
2

0 1
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6.

L · U =

 1 0 0
0 1 0
1
2

0 1

 ·
 2 4 1

0 2 2
0 0 1

2

 =

 2 4 1
0 2 2
1 2 1



P · A =

 0 0 1
1 0 0
0 1 0

 ·
 0 2 2

1 2 1
2 4 1

 =

 2 4 1
0 2 2
1 2 1


L · U = P · A
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Př́ıklad 16.

Mějme matici A:  −1 3 −2
2 0 1
3 5 4


1.

A(0) =

 −1 3 −2
2 0 1
3 5 4

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 3 5 4
2 0 1
−1 3 −2

 ·(−2
3
)

← + ∼

 3 5 4
0 −10

3
−5

3

−1 3 −2

 ·1
3

← +

m21 = −2
3

m31 = 1
3

P (1) =

 0 0 1
0 1 0
1 0 0


3.

A(2) =

 3 5 4
0 −10

3
−5

3

0 14
3
−2

3

 10
3
< 14

3
P (2) =

 0 0 1
0 1 0
1 0 0


Protože je 10

3
méně než 14

3
, dojde k prohozeńı druhého a třet́ıho řádku,

tento krok zapř́ıčińı prohozeńı konstant m21 a m31 v matilci L.
4.

A(3) =

 3 5 4
0 14

3
−2

3

0 −10
3
−5

3

 ·10
14

← +
P (3) =

 0 0 1
1 0 0
0 1 0



m32 =
10

14
5.

A(4) =

 3 5 4
0 14

3
−2

3

0 0 −15
7

 = U P (4) =

 0 0 1
1 0 0
0 1 0

 = P
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6.

L =

 1 0 0
−1

3
1 0

2
3
−10

14
1


7.

L · U =

 1 0 0
−1

3
1 0

2
3
−10

14
1

 ·
 3 5 4

0 14
3
−2

3

0 0 −15
7

 =

 3 5 4
−1 3 −2
2 0 1



P · A =

 0 0 1
1 0 0
0 1 0

 ·
 −1 3 −2

2 0 1
3 5 4

 =

 3 5 4
−1 3 −2
2 0 1


L · U = P · A
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Př́ıklad 17.

Mějme matici A:  3 −1 2
2 2 5
1 4 3


1.

A(0) =

 3 −1 2
2 2 5
1 4 3

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 3 −1 2
2 2 5
1 4 3

 ·(−2
3
)

← + ∼

 3 −1 2
0 8

3
11
3

1 4 3

 ·(−1
3
)

← +

m21 = −2
3

m31 = −1
3

P (1) =

 0 0 1
0 1 0
1 0 0


3.

A(2) =

 3 −1 2
0 8

3
11
3

0 13
3

7
3

 8
3
< 13

3
P (2) =

 0 0 1
0 1 0
1 0 0


Protože je 8

3
méně než 13

3
, dojde k prohozeńı druhého a třet́ıho řádku,

tento krok zapř́ıčińı prohozeńı konstant m21 a m31 v matilci L.
4.

A(3) =

 3 −1 2
0 13

3
7
3

0 8
3

11
3

 ·(− 8
13

)
← +

P (3) =

 1 0 0
0 0 1
0 1 0



m32 = − 8

13
5.

A(4) =

 3 −1 2
0 13

3
7
3

0 0 29
13

 = U P (4) =

 1 0 0
0 0 1
0 1 0

 = P
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6.

L =

 1 0 0
1
3

1 0
2
3

8
13

1


7.

L · U =

 1 0 0
1
3

1 0
2
3

8
13

1

 ·
 3 −1 2

0 13
3

7
3

0 0 29
13

 =

 3 −1 2
1 4 3
2 2 5



P · A =

 1 0 0
0 0 1
0 1 0

 ·
 3 −1 2

2 2 5
1 4 3

 =

 3 −1 2
1 4 3
2 2 5


L · U = P · A
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Př́ıklad 18.

Mějme matici A:  1 1 −1
4 3 −3
2 2 −1


1.

A(0) =

 1 1 −1
4 3 −3
2 2 −1

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 4 3 −3
1 1 −1
2 2 −1

 ·(−1
4
)

← + ∼

 4 3 −3
0 1

4
−1

4

2 2 −1

 ·(−1
2
)

← +

m21 = −1
4

m31 = −1
2

P (1) =

 0 1 0
1 0 0
0 0 1


3.

A(2) =

 4 3 −3
0 1

4
−1

4

0 1
2

1
2

 1
4
< 1

2
P (2) =

 0 1 0
1 0 0
0 0 1


Protože je 1

4
méně než 1

2
, dojde k prohozeńı druhého a třet́ıho řádku,

tento krok zapř́ıčińı prohozeńı konstant m21 a m31 v matilci L.
4.

A(3) =

 4 3 −3
0 1

2
1
2

0 1
4
−1

4

 ·(−1
2
)

← +
P (3) =

 0 1 0
0 0 1
1 0 0



m32 = −1

2
5.

A(4) =

 4 3 −3
0 1

2
1
2

0 0 −1
2

 = U P (4) =

 0 1 0
0 0 1
1 0 0

 = P
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6.

L =

 1 0 0
1
2

1 0
1
4

1
2

1


7.

L · U =

 1 0 0
1
2

1 0
1
4

1
2

1

 ·
 4 3 −3

0 1
2

1
2

0 0 −1
2

 =

 4 3 −3
2 2 −1
1 1 −1



P · A =

 0 1 0
0 0 1
1 0 0

 ·
 1 1 −1

4 3 −3
2 2 −1

 =

 4 3 −3
2 2 −1
1 1 −1


L · U = P · A
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Př́ıklad 19.

Mějme matici A:  4 2 8
10 10 4
4 5 12


1.

A(0) =

 4 2 8
10 10 4
4 5 12

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 10 10 4
4 5 12
4 2 8

 ·(−2
5
)

← + ∼

 10 10 4
0 1 52

5

4 2 8

 ·(−2
5
)

← +

m21 = −2
5

m31 = −2
5

P (1) =

 0 1 0
0 0 1
1 0 0


3.

A(2) =

 10 10 4
0 1 52

5

0 −2 32
5

 1 < 2 P (2) =

 0 1 0
0 0 1
1 0 0


Protože je 1 méně než 2, dojde k prohozeńı druhého a třet́ıho řádku, tento

krok zapř́ıčińı prohozeńı konstant m21 a m31 v matilci L.
4.

A(3) =

 10 10 4
0 −2 32

5

0 1 52
5

 ·1
2

← +
P (3) =

 0 1 0
1 0 0
0 0 1



m32 =
1

2
5.

A(4) =

 10 10 4
0 −2 32

5

0 0 68
5

 = U P (4) =

 0 1 0
1 0 0
0 0 1

 = P

40



6.

L =

 1 0 0
2
5

1 0
2
5
−1

2
1


7.

L · U =

 1 0 0
2
5

1 0
2
5
−1

2
1

 ·
 10 10 4

0 −2 32
5

0 0 68
5

 =

 10 10 4
4 2 8
4 5 12



P · A =

 0 1 0
1 0 0
0 0 1

 ·
 4 2 8

10 10 4
4 5 12

 =

 10 10 4
4 2 8
4 5 12


L · U = P · A
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Př́ıklad 20.

Mějme matici A:  6 9 1
3 5 2
2 5 7


1.

A(0) =

 6 9 1
3 5 2
2 5 7

 P (0) =

 1 0 0
0 1 0
0 0 1


2.

A(1) =

 6 9 1
3 5 2
2 5 7

 ·(−1
2
)

← + ∼

 6 9 1
0 1

2
3
2

2 5 7

 ·(−1
3
)

← +

m21 = −1
2

m31 = −1
3

P (1) =

 1 0 0
0 1 0
0 0 1


3.

A(2) =

 6 9 1
0 1

2
3
2

0 2 20
3

 1
2
< 2 P (2) =

 1 0 0
0 1 0
0 0 1


Protože je 1

2
méně než 2, dojde k prohozeńı druhého a třet́ıho řádku, tento

krok zapř́ıčińı prohozeńı konstant m21 a m31 v matilci L.
4.

A(3) =

 6 9 1
0 2 20

3

0 1
2

3
2

 ·(−1
4
)

← +
P (3) =

 1 0 0
0 0 1
0 1 0



m32 = −1

4

5.

A(4) =

 6 9 1
0 2 20

3

0 0 −1
6

 = U P (4) =

 1 0 0
0 0 1
0 1 0

 = P
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6.

L =

 1 0 0
1
3

1 0
1
2

1
4

1


7.

L · U =

 1 0 0
1
3

1 0
1
2

1
4

1

 ·
 6 9 1

0 2 20
3

0 0 −1
6

 =

 6 9 1
2 5 7
3 5 2



P · A =

 1 0 0
0 0 1
0 1 0

 ·
 6 9 1

3 5 2
2 5 7

 =

 6 9 1
2 5 7
3 5 2


L · U = P · A
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