Pisemkové priklady na maticovy pocet (LS 97/98)

Priklad A: Najdéte TeSeni soustavy rovnic a spoctéte determinant soustavy.

r+2y+3z2+4t=1
20 —2y—+3z —3t=—5
4+ y+ z+ t=5
dr+3y —5z2+2t=3

Priklad B: Urcete hodnost matice A a rozhodnéte, zda plati det A = 0;

1 -1 0 1 )
2 2 2 0 1
A= 3 -2 1 1 1
-1 0 a =2 =2

0 -10 -2 7 6

Priklad C: Spoctéte determinant matice A.

1 2 3 -5
1 -1 2 0
A= 1 1 2 1
0O -1 2 1
Priklad D: Spoctéte determinant matice A.
-1 2 -2 4
1 -1 -2 1
A= 0 1 2 0
1 1 -2 -1
Priklad E: Spoctéte determinant matice A.
0 1 -2 0
1 1 2 1
.= 5 1 2 -3
-1 2 -2 1

Priklad F: Urcete hodnost matice A v zavislosti na parametru:

Priklad G: Naleznéte matici inverzni k matici

1 2 1 3
-1 0 0 -1
A= 1 1 1 -1

1 -3 =2 0



Priklad H: Urcete hodnost matice A v zavislosti na parametru:

1
A= 1

N8
N

—2

Priklad I:  Reste soustavu Az = b, kde

1L =2 1 1 2
= ' 0 -1 2
A= -1 0 1 1 ] b= 0
2 -3 -1 0 4



Reseni

Priklad A: Gaussovou eliminaci obdrzime feseni x = -3, y = 13, z = 2, t = —T.
Spoc¢téme determinant

1 2 3 4 1 1 1 1 1 1 1 1
2 -2 3 3| _|1 2 3 4| |0 1 2 3
i S | 1 1| (2 -2 3 -3| |0 -4 1 -5
4 3 -5 2 4 3 -5 2 0O -1 -9 -2
11 1 1
01 2 3
100 9 7| uE.
0 0 —7 1
Pfiklad B:  Prevedme matici A pomoci elementarnich fadkovych tprav na schodovitou
matici:
1 -1 0 4 5 1 -1 0 4 5
2 2 2 0 1 0 4 2 -8 -9
3 -2 1 1 1 1, 0 1 1 —-11 -14 |,
-1 0 3 -2 =2 0O -1 3 2 3
0o -10 -2 7 6 0O -10 -2 7 6
1 -1 0 4 5 1 -1 0 4 5
0 1 1 —-11 -14 0 1 1 —-11 -14
0 0 4 -9 -1 1,0 0 -2 36 47 1,
0 0 -2 36 47 0 0 0 63 83
0 0 8§ —103 —-134 0 O 0 41 54,
1 -1 0 4 5
0 1 1 —-11 -14
0 0 -2 36 47
0 O 0 63 83
00 0 0 1

T 63

Matice A ma hodnost 5, a je tedy regularni. Proto plati det A # 0.

Priklad C:  Plati

1 2 3 -5 |1 2 3 -5
1—120_0—3—15_:‘1’:}229
1 1 2 1| |0 -1 -1 6 0 3 il
0 -1 2 1 0 -1 2 1
Piiklad D:  Plati
-1 2 -2 4 -1 2 -2 4
1 -1 -2 1| |0 1—45__}_248_32
0 1 2 0| |0 1 2 0 | ° o
1 1 -2 -1 0 3 —4 3



Priklad E:  Plati:

0 1 -2 0 1 1 2 1 1 1 2 1
A 1 1 2 1 _ 5 1 2 =3 _ 0 -4 -8 -8
5 1 2 =3 0 1 -2 0 0o 1 -2 0
-1 2 -2 1 -1 2 -2 1 0 3 0 2
1 1 2 1 1 1 2 1
_ |01 -2 o|_ |01 -2 0]_ ‘—16 —8‘__16
0 -4 -8 -8 0 0 —16 -8 6 2 '
0 3 0 2 0 0 6 2
Priklad F: Upravme matici A pomoci fadkovych elementarnich aprav, které neméni
hodnost matice:
x 0 2 1 2 -3
h(A)=h|1 2 1 =h|0 0 4
1 2 -3 x 0 2
1 2 -3 1 2 -3
=h{0 O 4 =h|0 —-2r 2+43x
0 —2r 243z 0 0 4

Pokud = # 0, je hodnost matice rovna 3. V pripadé, ze x = 0, je hodnost matice A rovna
2.

Priklad G:  Standardnim postupem obdrzime

1 2 1 3 1 0 00 1 2 1 3 1 0 0 0
-1 0 0 -1 01 0 O 0 2 1 2 1 1 0 0
1 1 1 -1 0 0 1 0] O -1 0 -4 -1 0 1 0}’
1 -3 -2 0 0 0 0 1 0O -5 -3 -3 -1 0 0 1
1 2 1 3 1 0 0 O 1 2 1 3 1 0 0 O
0 1 0 4 1 0 -1 0 01 0 4 1 0 -1 0
0 2 1 2 1 1 0 0}’ o0 1 -6 -11 2 0]}’
0 5 -3 -3 -1 0 0 1 0O 0 -3 17 4 0 -5 1
1 2 1 3 1 0 0 0 1 2 1 3 1 0 0 0
01 0 4 1 0 -1 0 01 0 4 1 0O -1 0
O 01 -6 -1 1 2 0]’ 0 01 -6 -1 1 2 0o |’
o 00 -1 1 3 1 1 ooo0 1 -1 -3 -1 -1
1 2 1 0 4 9 3 3 1 2 0 0 11 26 7 9
01 0 0 5 12 3 4 01 0 0 5 12 3 4
o 010 -7 —17 —4 -6’ o 010 -7 —-17 —4 —-6|"’
o 001 -1 -3 -1 -1 oo 01 -1 -3 -1 -1
1 0 0 0 1 2 1 1

01 0 0 5 12 3 4

o 01 0 -7 —-17 —4 -6

o001 -1 -3 -1 -1

Plati tedy



Priklad H: Pomoci radkovych elementarnich dprav, které neméni hodnost matice,
dostaneme:

1 z «x 1 2 1 1 2 1
1 2 1], -2 1 4], 0 5 6
-2 1 4 1 z= =z« 0 z—2 x—-1

Pokud x = 2, pak h(A) = 3. V pfipadé, ze x # 2, pak lze ¢islem x — 2 délit.

| US> =
oy =

o or
— = N

1 2
0 1
0 0 L

2

rz—1 pro

r—2 T

ulo

rz—1

Posledni fadek je nulovy, praveé kdyz $=5 — g =0, tj. pravé kdyz = = T7.
Zavér: h(A)=2prox =17, h(A) =3 prox #T.

Priklad I:  Napisme si rozsifenou matici (A[b) a provedme Gaussovu eliminaci:

1 -2 1 1 2 1 =2 1 1L 2

-1 1 0o -1 2 0 =1 1 0 4

-1 0 1 1 0]’ 0o 2 2 2 2|’

2 -3 -1 0 4 0o 1 -3 -2 0

1 -2 1 1 2 1 -2 1 1 2

0 -1 1 0 4 0 -1 1 0 4

0 O 0 2 -6 |’ o 0 -2 -2 4

0o 0 -2 -2 4 0 O 0 2 -6

Odtud jiz snadno spoc¢teme: 1 = —2, o = =3, x3 =1, 4 = —3.



