Soustavy linearnich rovnic - Frobeniova podminka, Cramerovo pravidlo, maticové soustavy

Cviceni 4.57. Vypoc¢téte nasledujici determinanty.

1 1 1 a b+c 1 1 a be pri L2304
1 2 1 1 5 6 7 8
a)abcc)bc+a1d)1bcaf)1131g)9876
a2 B2 2 c a+b 1 1 ¢ ab
1 1 1 4 5 4 3 2
[(a = b)(a—c)(c—D)]

Cviceni 5.44. Pomoci Frobeniovy véty ovétte FesSitelnost nasledujicich soustav linearnich rovnic:

a)2xr+3y=>5 b) 2z1 + 322 =1 c) 2x1 + 2z + w3+ 14 + 325 =1

z+2y=3 T+ 29 =1 4x1 + 329 + 223 + 224 + b5 =1

20+ 2y =25 3x1 + 5290 =2 201 + 2o + x3 + x4 + 225 =0
1 +4x9 =3 201 4+ 3x2 + 3+ x4 + 45 =2
4x1 + 629 =2

d) 31 + 229 + 223 + bxy + 45 =1 e) 4x1 — 3x2 + 2x3 — x4 = 8

1+ 2o+ 23+ 204+ 225 =0 3x1 — 220+ 23 — 34 =7
41‘1+21‘2+2I3+61}4+4I5:2 21‘171‘275I4:6
3x1 4 3x2 4+ 3x3 4+ 624 + 625 = 2 5x1 —3x0+x3 —8xy =1

[

Cviceni 5.45. Najdéte bazi a dimenzi linearniho prostoru vsech feseni nésledujicich homogennich soustav
linearnich rovnic.
a) 221 +bxy =0 b) 2z 4+ 3y =0 c)92x+3y—2=0 d)2z4+y+32=0
4x1 + 1025 =0 3x—y=0 5r—2y—32=0 3r+y+22=0
20 +3y+2=0

e) 3xy + bas — Txz3 =0 f) 4x9 + 29 — 3x3 + 624 =0 g)3u+2v+w—2x=0

2r1 +x9 —4x3 =0 T — 2x9 +4x3 — Txy =0 u+2v+3w—x=0
4x1 — bxo — 623 =0 3r1 —x9+2x3 — Tz, =0 2u+3v+w+zxz=0
2x1 +3x0 —x3+ 524 =0 u+2v+3w—x=0

h) xy + 229 — 3x3 + 424 =0 i) dx1 + 229 + bwg — x4 + 225 + 326 =0
201 — Dxo+Txs —24 =0 21 + 29 +3x3 + x4 + 225 + 226 + 7 =0
41 — 29+ 23+ T4 =0 6x1 + 322 + 11z3 4+ 924 + 825 + 926 + 87 =0
3r1 4+ 1529 — 2223+ 2124 =0
3rx1 — 322 +4x3+ 324 =0

Cviceni 5.47. Najdéte mnozZinu vSech feSeni soustav ze cviéeni 5.44.
Cviceni 5.51. Za pouziti Cramerova pravidla najdéte hodnotu proménné x5, kterd vyhovuje feSeni dané
soustavy linearnich rovnic.
a) 2x1 + a2+ 323 =5 b) 221 + 329 =4 ¢)3x1 — 2x9 — brg = —3
T1 + 3w + 223 = 11 3x1 +4x5 =06 Tx1+ x2 —3x3 =16
3r1 + 29 +22x3 =1 Ty + 19 — 223 =0



d) 4z — 29+ 23 =1 e) xy + a9 —x3=2 f)x1+ 29 —23 =2
1+ 209+ 223 +14 =1 T4 — o+ x3 =2 T4 —To+x3 =2
16x1 + 1529 — 923 + 424 =1 T, —4xo + 223 = —2 Ty — 2x9 + 223 = —2
5x1 — 622 +2x3 — x4 =1
[
Cviceni 5.52. Rozhodnéte v zavislosti na parametru p € R, jak vypadaji mnoZiny feSeni nasledujicich
soustav.
a)pr+y=p  b)2r1—pra—x3=3 c)rty+tpz=p d)prtytz=1
z+py=1 1 — Txg — 523 =10 rH+py+z=1 r+py+z=-1
—x1 + 329 + pr3 = —1 pr+y+z=1 r+y+pz=(p—1)>2
e) x1 +pro—x3+ x4 = -3 f)z1 + 22 +223=06 g)x1+2x0+2c—4=1
—Tx1 4+ pro+3x3 + 24 = —3 3x1 + Txo —4x3 =16 1+ 3y — 223 +pr—4=1
—2x1 + 10+ 3x3 —4xs =4 T+ pro —8xrz =4 201 + 320+ 223+ —4=2
3x1+29 —3x4 =1 T, + bxry — 8x3 =4

h) 2 + a2 +a3 =1 Dprit+aztast+aa=1 ) (p+1lar+a2+a3=p(p+3)
1 +pro+x3=p T1+prot+x3+awg=1 z1 4 (p+ 1)xy + 23 = p*(p + 3)
1+ T2 +pr3g=p T1+aet+prs+as=1 z1+xy+ (p+ 1)z =p*(p+3)

T +x2+ 23+ prga=1

Cviceni 5.66. Najdéte vSechny matice X, které spliiuji nasledujici rovnice:
10 0 1 1 1 0 01 1 11
1 2 1 1 2
a)(2 4>X:(2 9 4),b) 2 1]X=101 2,02 1]X=101 21 2],
3 2 0 3 1 3 2 01 3 1 3



