10. CVICENI M1A

ALES NEKVINDA

Soustavy linearnich rovnic

Bud ddna matice A a vektor b pravé strany

a1 a2 a3z ... Qin
a21 A2z A23 ... Q2p
A= @1 G32 G33 ... Aa3p
Am1 Am?2 am3 e Amn
Hleddme vektor
T
X2
Tr = x3
Tn

tak, aby Ax = b, tj.

a1 a2 @13 ... Qin
a1 Q22 A23 ... Q2n
az1 aszz a3z ... Aa3n
Am1 Am2 Am3 e Amn

Po maticovém vyndsobeni mame soustavu

b1

ba

b= s

b,
T bl
i) bg
3 | = b3
Tn b

a1121 + a12%2 + a1373 + - + A1pTy = by

2171 + A22T2 + A23T3 + -+ - + A2p Ty = bo

a3121 + azaT2 + azzr3 + - + a3, Ty = b3

Am1T1 + Am2T2 + Gm3T3 + - + Gpn®p = bm

kterou zapiseme do rozsitené matice

a1 a2 ... A1n
a1 a22 . (05798
Gm1 Am2 ... (mn

Resime ji Gaussovou eliminaci.

Pitklady
1

by
ba

bm
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Reste nésledujici soustavy rovnic (i s parametrem).

31’1 —X2 +2£L'3 = 9, 5.’[1 —X2 +2£L’3 = ].7
2¢7 +3x9  Fx3 =2, 3r1 +dxy —x3 =2,
1 —4xo +brg =11, 27 —6xy +3x3 =4,
r1  4xe +2x3 =06, 6xy —9x9 +Tx3 +10x24 = 3,
3x1 +Try —4x3 =16, 2¢7 —3x9  —3x3 —dry =1,
r1 +5xr9 —8rs =4, 2x1 —3xy +13x3 +18x4 =1,
1 —2x9 +3x3 —4dxy =5, 3r1 —2xy  H4x3  Ha4 =4,
31‘1 +xo 72!173 +x4 = 737 T “+xo 73I3 —Ty4 = 7,
9x1 —4xy +5z3 —x4 =9, 11zy —4zo —3x3 x4 =10,

T, +2x2 —3x3 4x4= -9,
21 +3xo —I3 +2x4 =0,
7581 —x2 +4CC3 73564 = 15,

T +Io *2£83 —Xy = 73,

z1 +2z x3 =3,
211 “+xo 4+x3 =0,
—X1 “+x92 +A£173 = 1,

Domaéci cviceni
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r1 +2xo —x3 +5x5 =09,
2x1  +4xo +x3 —2xr4 +3x5 =1,
1 2z —3x3 +514 +r5 =4,
3x1 +6xy —6zx3 +2x4 +2z5 =9,
17 79 7 7
T 2t7t1_77 7_7)7 t R
( 11 44° 227 4 <
T +Ty —x3 —XT4 = 07
21, —x2 +x3 24 =1,
1 +2m2 -3 +134 =5,
—1 +xo +x3 —xy =4,
(0,3,2,1)
X1 —XT2 73934 71,
7%1 72‘%2 +2$3 7101’4 = 72,
Tx1 —xy H4x3 —9x4 = —4,
2331 —25(}3 —4.’174 = —6,
6z —x9 +2x3 —Try =-—1,
(-0 81 13,158, cp
T 70T T)
r1 +x2 +xs = —2,
T +xo +I3 = 2,
+xo +x3 424 =1,
+x3 4x4 +x5 = —1,
+ry a5 = -2,
(27 _17 1a 1a _3)7
T —X9 x4 —3xy =1,
—x1 —2x9 223 —ry = —2,
21’1 —3£C2 +x3 —4(E4 = 2,
—2x1 +6xy —4x3 +8x4y =2,
Soustava nemad feSeni
Ary Fxo zg =1,
T1  +Azo +r3 = A,
i +x9 =Arz = )\2,
A= —2 = Soustava nem4 feSeni
A=1= (1—-t—s,t,s), t,s€R
A+1 1 (A+1)?
A -2,1} = (— , , )
£ } A+2'A42" A42
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Reseni doméciho cvi¢eni

(1) Reste soustavu

x1 + 2x9 —T3 +5x5 = 9,
2x1 + 4xo +ax3 — 224 +3z5 =1,
X1 + 21‘2 731‘3 + 5584 +QS5 = 47
3r1 + 622 —6x3 + 214 +2x5 = 9.
12 -1 0 51| 9 1 2 -1 0 5 9
2 4 1 -2 3|1 o0 3 -2 -7 —17
1 2 -3 5 1] 4 00 -2 5 -4 -5
3 6 -6 2 2|9 00 -3 2 -—-13| —18
1 T4 T3 Ty X2
1 0 -1 5 2] 9 Lo -1 5 2
0o -2 3 -7 0
o -2 3 -7 0| —-17 ~
0 0 11 —-43 0
0 5 -2 —-4 0 -5 0 0 0 -20 0
0o 2 -3 —-13 0| -18
Volme x5 = t a dostaneme x3 = fﬁ, Ty = 72—72, s 7% ar =
Tedy TeSeni je
17 79 7 7
(-2t g g) t€R
(2) Reste soustavu
X “+xo —XI3 —x4 —O,
211 —xy +x3 +2x4 =1,
1 42z —x3 +x4 =25,
—X1 +x2 +x3 —Ty4 =4,
1 1 -1 —-1(0 1 1 -1 —-11] 0
2 -1 1 2 1 0o -3 3 4 1
1 2 -1 1 5 0 1 0 2 5
-1 1 1 -1 4 0 2 0 —-21| 4
1 1 -1 -1 0 1 1 -1 -1 0
0o -3 3 4 1 N 0 -3 3 4 1
0 0 3 10 16 0 0 3 10 16
0 0 6 2 14 0 0 0 —-18 | —18
Tedy TeSeni je
(0,3,2,1).
(3) Reste soustavu
T —X9 —3zy =-1,
Tx1 —2x9 +2x3 —10z4 = —2,
Tx, —X2 “+xs3 -9y = —4,
2131 —21}3 —4$4 = —6,
61’1 —T2 +2$3 77’1’4 = 71,
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—6
—12

—-30

—14

0

0

—6

-7

feseni je

Tedy

(4) Reste soustavu

+x9

Z1

1

1100

1

110 0 1

|

-1

0 01 0

2
1

0 0 01

0 0 01

-2

-1
-2
-2

1

1100

-1
1
1
1
0

-1
2

-1

0 01 0

0 011

0 0 01

1 1.0 0

01 1 1

0 01 0

0 0 01

0 0 0O

feseni je

Tedy

(2,-1,1,1,-3).
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(5) Reste soustavu

ALES NEKVINDA

I —X2 +x4 —3.’174 = 1,
—x1 —2x9 +2x3 —xy4 = -2,
2r1 —3xo +x3 —dxry =2,
72561 +6I2 74I3 +8l’4 =2
1 -1 1 =3 1 1 -1 1 =3 1
-1 -2 2 -1 =2 0 -3 3 —-4| -1
2 -3 1 -4 2 0o -1 -1 2 0
-2 6 -4 8 2 0o 4 -2 2 4
1 -1 1 -3 1 1 -1 1 -3 1
0 -3 3 —4 -1 0 -3 3 —4 -1
0o 0 6 —-10| -1 0 0 6 —-10| -1
0 0 6 -10 8 0 0 0 © 9
Soustava tedy neméd reseni.
(6) Reste soustavu
AL +T2 xr3 =1,
1 +ATo +r3 = A,
T +xo = )\Ig = )\2,
A1 1 1 1 1 M| A
1 X 1 A ~ 1 X1 A
1 1 M| N2 A1 1 1
1 1 A A2
0 Xx—1 1-2X A — A2
0 1—X 1-—)2 1— X3
1 1 A A\?
0 Ax—1 1—A A — )2
0 0 2—-A-X\2 1+A—-X2-)3
1 1 A A2
0 Ax—1 1-—A Al =N)
0 0 2+20)(1 =X (14+X)2(1 - \)
Necht A ¢ {—2,1}. Pak
A+1)2
24+ N1 =Nz = (1+ 1)1 -\ _QF7
@4+ A1 =Ny = 1+ VLX) = oy =
Déle
(A +1)? 1
A—1 1-AN)——=X1-2AX = —
(= Doz + (1= NS =AML= X) = a2 = 1
a
1 (A+1)2 5 A+1
A =)\ = =——.
BRI W R Wi TN 2

Soustava ma jediné feseni

A+1 1

()\+1)2)'

<7A+TA+2’A+2
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Necht A = —2. Pak soustava piejde na tvar
1 1 =2 4
0o -3 3 —6
0 O 0 3

Tedy soustava nema teSeni.
Necht A = 1. Pak soustava piejde na tvar

11 1]1
0000 ]~(1 1 1]1)
000]0

a soustava mé nekoneéné mnoho reseni

(1—-t—s,ts), t,seR.



