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Teoreticky uvod

LU rozklad nam 1ik3, Ze ¢tvercovou regularni matici 1ze rozloZit na souc¢in matic A=L*U, kde L je
dolnf trojuihelnikova matice s jednickami na hlavni diagonale a U je horni trojuhelnikova matice
a slouzi k reseni soustavy linearnich rovnic. LU rozklad lze pouZit za predpokladu, Ze pivodni
matice A je ¢tvercova. Toto si ukaZzeme v nasledujicich ptikladech.

Priklad 1:
Méjme rovnice:
X1 —2x, =1
2% — X3 +x3 =2

—X1+2.7C2—X3 =0

Vytvorime matici A.

Upravime matici do tzv. schodového tvaru, kdy se pod hlavni diagonalou vyskytuji pouze nuly.

1 =2 0|1\ [*(=2) 1 -2 0|1 |« 1 1 -2 o1
( 2 -1 1 2) a4 ~< 0 3 1 0) (may = —1)~(0 3 1 0) (M3, = 0)
-1 2 -1lo/my=2) \-1 2 -1lo a4 0o o0 -1l1

Vysetieni kofent rovnic:

—X3=13X3=—1

1
3x2+1x3=0=>x2=§

5
x1+(—2)*x2+0*x3=1:>x1=§

1 -2 0 1 0 0
Ziskali jsme tedy maticiU =0 3 1 JamaticiL= 2 1 0
0 0 -1



Vypracované priklady
Vysoké uceni technické v Brné Fakulta stavebni

Jako zkousku tyto matice vynasobime, abychom potvrdili spravnost rozlozeni do tvaru A=L*U.

1 0 0 1 -2 0

2 1 0|10 3 1 |=

-1 0 1 0 0 -1

1+«(=2)+0%3+0%0 1«0+0x1+0x*(—1)

2%(—=2)+1+*34+0=0 2+0+1+«1+0x(-1)
(-D*1+0x0+1%0 (—1)*(—2)+0*3+1+x0 (—1)*0+0*1+1=(—-1)

1 -2 0
=12 -1 1 |=24=L"U
-1 2 -1

1«14+0x04+0=x0
= 2x1+1+x04+0x0
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Priklad 2:
1 3 -1]3
A= 2 -1 1|2
-2 1 011
1 3 =113\ [*(-2) 1 3 =113 |* 2 1 3 -—=1|3\(nz=-1)
2 -1 12 d+ ~1 0 =7 3 |-4]|(mz3=-2)~|0 =7 3 |-4 [* 1
-2 1 011/ (my;=2) \-2 1 011 4+ o 7 =217 44
1 3 -113
~l0 =7 3 |4
0 O 113
X3=3
13
—7XZ+3X3:—4'33C2:7
3
x1+3x2+(—1)*x3=3=>x1=7
1 3 -1 1 0 0
uvu=|(0 -7 3 )L=(2 1 0
0 O 1 -2 1 1
Zkouska:

1 0 0 1 3 -1 1 -2 0
<2 1 0)*(0 -7 3)=(2 -1 1)=>A:L*U
-2 1 1 0 0 1 -1 2 -1
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Priklad 3:
1

)

A

1 3 =2
2 -1 1

1 -1 2

4
1 3 =201\ [*(=2) /1 3 =211\ I*(=1) /1 3 —271\(M2=%)
2 -1 100)] ¢+ ~[0 =7 5|-2|tmgy =1)~|0 -7 5 |-2 (-4 -
1 -1 213/ my=2) \1 -1 213 a4 0 -4 012 oy
1 3 —2[1
(o -7 5 |-2
20| 22
00 —|5
20 22 11
- =—= -
78377 78T 10

1
—7XZ+SX3 :—2:>XZ :—E

27

x1+3x2+(—2)*x3=1=>x1=—7

1 3 =2 1 0 0

[0 =7 5 (2 1 0

U_o 0 ) 1 %1
7 7

Zkouska:

0 1 3 -2 1 3 -2
(2 -1 1 ):AzL*U
1 -1 2
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Priklad 4:
1 -1 4|1
A=1| 5 1 3|1
-2 0 111

1 —1 4|1\ |*(=5) 1 -1 41 |% 2 1 -1 411\Mn=-3
5 1 3[1] ¢+ ~l0 6 17|-4|(my=-2)~(0 6 17|-4 L1
-2 0 111/ (my; =5) -2 0 111 d 4+ 0 -2 913 @-}3:
1 -1 4|1
~10 6 17|-4
44 | s
00 |3
44 5 5
?X3:§:>X3:E
6x, + 17 4 87
= —4 = = —
X2 X3 X2 38
311
x1+(—1)*x2+4x3=3=>x1=§
1 -1 4 1 0 O
— (0 6 17 -5 1 0
. 0 w 2 1
3 3
Zkouska:
1 0 0\ /1 -1 4 1 -1 a
5 1 0),(0 6 17 :(5 1 3):A:L*U
1 44
-2 3 1 0 5 -2 0 1
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Piiklad 5:
2 1 —2/4
A=(3 2 -1]0
11 211
3 1 2 1 -2
2 1 214 *(—5) 2}—24 *(—5 0 1 4|4
11 2h =35 \1 1 1 32 1 30
(ma1 =3) a4 2
2 1 —24
1
00 115
X3:5
1
ZX2+ZX3:—6:>XZ:—32
2x1 +x + (=2)*x3=4=>x =23
2 1 -2 oo
v={0o 3 2 |L=(z 1 O
00 1 > -1 1
Zkouska:
1 0 0
21 o 2. 1 =2 2 1 -2
2 (0 2 2 |=(3 2 -1]=4=LU
> -11) \o 0 1 11 2

Fakulta stavebni

(m3; = —1)
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Priklad 6:
1 2 300
A=(4 5 6/2
7 8 9l1
1 2 310\ [*x(-4) 1 2 310\ |*x(-7) /1 2 3 10\ (m3; = 2)
4 5 6|2 ¢+ ~|0 -3 —6[2|(mz;=7)~|0 -3 =612 |x(=2) ~
7 8 9l1/(myu=4) \7 8 91 4+ 0 -6 —1211 a4
1 2 310
~(0 -3 —6|2
0 0 o013

Tato soustava rovnic nema reSeni, av§ak L-U rozklad je i tak moZny provést.

Zkouska:
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Priklad 7:
3 5 4]3
A=1|6 2 8]0
1 7 914

_2
3\ (Mm32 =3)

1
(3 5 43) | (=2) (3 5 4 3) (5) 35
6 2 8|0 4+ ~[0 -8 0f-6 1y~ - -6 2\ ~
(m31 =3) 16 23 |*(——)
= 0 —_ = 3
1 7 914/ (my=2) \1 7 9l4 ot 3 316 a4
3 5 4,3
~[0 -8 0]|_
0o o0 2 6
=12
23
?x3=2=>x3=§
3
—8x2+0x3=—6=>x2=1
—165
3X1+5xZ+4‘X3:3:>X1:—
92
3 5 4 1 00
-0 -8 0 -2 1 0
O PSR § el W
3 3 3
Zkouska:
1 0 0 3 5 4 3 5 4
2 1 0 -8 0= _
1 2 * 23 _(6 2 8>=>A'L*U
3 3 1 0 0 = 1 7 9
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Priklad 8:
2 4 6|-1
A=(-2 3 1|2
5 6 210
5 4
<2 4 6—1) |+ 1 (2 4 6—1) (=) /2 a4 6 |F1\(mz=-3
-2 3 1|2 d+  ~[o0 7 7|1 si~[0 7 7 4~
mz; = - 5 *
5620(m21——1)5620(31 2)0 4 -13|—2 7
d a4+
4 6|1
~lo 7 7 127
00 -9|-3
. 27 3
— = —_—— = —
BETIRTB T
7x, + 1 11
= = = —
Xy T X3 V) 98
67
2x1+4x2+6x3=—1=>x1=E
5 4 6 1 0 0
U=[0 7 7,L=_51 140
0O 0 -9 > -7 1
Zkouska:

N | U1
|
|
U=

-10 -
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Priklad 9:
1 3 211
4 5 1|2
6 2 311

1\ |*(=6) /1 3 2
1 d 4+ 0 —-16 -9

A

1 3 2
4 5 1
6 2 3

1\ [*(—4) 1 3 2
2] e+ ~[l0 -7 -7
1 (m21 = 4') 6 2 3

1 )(m32 = ?)

2) 1 (-4) -

-5
¢+

1 3 2|1
~lo -7 —7|72

_3
0 o0 7 Z

7 3
= —— = —
X3 7 X3

49

11
—Txy+ ("D *xx3==2=x ==

49
10
x1+3x2+2x3=1=>x1=E
1 3 2 100
uv=(0o -7 -7}L=(* L1 0
0o 0 7 6 — 1
Zkouska:
L0 0\ 1 3 2 13 2
41160*0_7 —-7]1=(4 5 1|=24=L*U
6 - 1/ \o 0o 7 6 2 3

-11-



Vypracované priklady
Vysoké uceni technické v Brné

Priklad 10:

A

2 4 1
(356

1 4 3

0
1
2

3 1 2 4 1
2 4 10\ [*(55) (2 4 Lo “(=3) Lol
1 4 312/ myy =3 \1 4 3 i 2 23
2177 4+ 212
2 4 1,
0 -1 2|1
23 |1
0 0 >
23 1 1
- = —_- -
2 BT TTBT T3
9 55
—X2+§X3:1=)X2=—4—6
2x1 +4x, +1 0 111
= = = —
X1 X2 X3 X1 46
2 4 1 1 0
9 3
23 1
0 0 ) 2 2 1
Zkouska:

NN

-12 -

Fakulta stavebni

(m3; = 2)
[« (=2) ~
a+
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