Cviceni:
Homogenni a nehomogenni soustavy linearnich rovnic

1. Reste dané soustavy. Nejprve ovérte platnost Frobeniovy podminky. U kazdé
soustavy urCete dimenzi prostoru jejich feSeni a bazi (vektorového) prostoru feseni
prislusné homogenni soustavy. Pokuste o geometrickou interpretaci reseni soustav.

(a) x—2y = 1 (b) 2r+y+3z =1
3r+2y = —3 r+4y—2z = =3
1 3
o 1—2t,—1+t,t
(=3 -0 { )
(c) r4+y—2z = —3 (d) r—2y+z = 6
20 —y+32 = 7 20 +y—32z = =3
r—2y+52z =1 r—3y+3z = 10
{} {{1,-2,1]}
(e) r—2y+2z—w = 3 (f) 3r—2y+z = 4
3z +y+6z+1lw = 16 r+3y—4z = -3
20 —y+4z24+w = 9 20 -3y +5z = 7T

r—8y+9z = 10

(g) 20 -6y +4z = 2 (h) 20 +2y+3z = 1
—r+3y—2z = —1 y+2z = 3

dor +5y+7z = 15

{11+ 35— 2, 5.4} {[—?,23,—10]}
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(i) r+2y = 0 () r+2y = 3

(k) r—3y+2z = 0 (1) r—3y+2z = 3
{[3s — 2t,s,t]} {[3+ 3s—2t,s,t]}
(m) —r+2y+z = 0 (n) —r+2y+z = 7
r+y+2z =0 r+y+2z = 12
17 19
—t,—t,t — —t,— —t,t
(=t ~t.1) (15—t — 1.1}
(o) —x1+ 29 —3r3 = —1 (p) 201 — X9+ 3r3 — T4+ T5 =
2$1+$2—2$3 =1 —$1+2$2—$3+2$4—2$5 = 2
1+ Ty + 23 = 3 $1+$2+2$3+$4—J,‘5 = 4

1+ 2x9 —3x3 = 1

n %

2. Reste soustavy linearnich rovnic, které jsou dany nasledujicimi rozsitrenymi ma-
ticemi. U kazdé soustavy urcete dimenzi prostoru jejich feseni a bazi (vektorového)
prostoru reseni prislusné homogenni soustavy.

(4 3 2|1 1 2 3|-1 (1)_3—?_411—431
(a) |1 35[1], (b)|-3 -6 -7 7|, (c :
36 9|2 2 4 7|0 e I
- 0 -7 3 1|-3
(1 3 2] 2 1 2 -1 3] 1 1 -2 4 —5][1

2 -1 3| 7 -3 —6 5 —10|-1 2 -3 5 —7|3
Dy 5aj2] @) 2 4 o 5] a0 W2 22 37
|1 17 4|4 1 2 1 2| 3 3 —4 6 —10|2
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111 918 2 0 1]-1
(g){_i_g_;l‘ f] )| o012 8|7|, ()1 4 =3 2/,
-3 01 -7|9 3 4 5| 3
3 1 0]-2
) |1 -2 1] 3
2 1 -3| 1

RESENTI: (a) {[t,s — 2¢,4]}, (b) {[—=7 —2t,¢,2]}, (c) {[-8,4+ 1,8+ 2¢,1+1]}, (d)
{[-3—11t, -1 —t,4+7t]}, (e) {[2 —2s —5t,s, 1+, 2t]}, (f) {[2t, =8 + 3L, ¢, 3]}, (g)
{[1+3s—2t,s,t]}, (h) {[-5—3¢t,19 — 4¢, —6 — 2¢,t]}, (i) O, (j) {[-1, —2,0]}.

3. Urcete mnoziny bodi, které jsou spolec¢né rovinam «, (3, 7, které jsou dany obec-
nymi rovnicemi:

a:3r+y—2—7=0 b a:r+y+2—5=0
) B.a42—br—15=0 ) Bisr—2ytr-3-0
v:3x+dy+2:—-9=0, v:dr —y+22—10=0,
a:rx+2y+2—1=0 1 a:r—2y+2—1=0
) 53— 2-6-0 ) B2 —4y+2:—2=0
v:Tr —4y — 5z — 16 =0, v: —dxr+ 10y — 524+ 5=0.
4. Reste dané soustavy linearnich rovnic:
r1+ 29 +2x3+3x4 = 1 r9 —3xg +4xry = —5
a) 3.%‘1—.%‘2—.1,‘3—2$4 = —4 b) $1—2$3+3$4 = —4
201+ 319 — 23— 214 = —6 3r1 + 229 —dxy = 12
T+ 2x9—3x3— 14 = —4 4r1 + 3x9 — dxrg = 5
4$1+3$2+2$3+$4 = -5

Sr —2y+z2 = 4
—r+3y—2z = —1
3r—2y+3z = 8

d) 201 + 9o+ 203+ 34 = 1
r1+ 209+ 3x3+4rs = 5
3r1 +2x9+x3+2x4 = 1

r1+ 729+ 5x3+ 224 = 4

201 — 3r9+6x3 — 14 = 1
T1— 209 — X3 — Ty = D

e) T+ 2.562 — T3 — 0 f)
$1+3$2—$3—ZL’4 = -2
91 — x99+ 1bx3 — 514 = 1

3r1 —2x9+ 13 —24 = 13
2$1 + 9.732 + 8.%3 + 3.734 =7
$1+5$2+3$3+$4 = 5
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—4r9+ 223 = 1 3r1 — 229+ dxg — 624 = 0

g) 201 — 3r9 —x3+dbxry = —7 h) Tx1 4+ x9 — 303 — 4y = 1
3r1 — Trag+ 13— 51y = —6 6x1 + dr9 — 1303+ 324 = 1
To—x3— Ty = —1 2rv1 — 1329 + 4023 — 1624, = 13
1 — Ty — X3+ 214 — 35 = —3

r1+ 3x9+ 53+ Ty = 12

dxy + 3x9 + 43 + 224 + 205 = —2
i) 3r1 +bro+Trs+x4 = 0 J) ! 2 i ! °

r1+2x9 — 3w+ 4ry — x5 = —1
5$1+7$2+$3+3$4 = 4 ! : s ! °
201 —x9 + 3x3 — 4rs + 2205 = 8
7$1+$2+3$3+5$4 = 16
3r1+x9—23+204 — 25 = 3

RESENI- (a) [-1,-1,0,1]; (b) [1,2,1,—1]; (c) [1,2,3]; (d) [=2,2,—3,3]; () 0: (£)
[4—t 2t -2t — %) (g) [-38L +2t, -2+ ¢.¢,—=5]; (h) [1,1,1,1]; (i) [1,-1,0,2];
() [2,0, -2, 2,1]

5. U kazdé z danych soustav nejprve uzitim Frobeniovy véty rozhodnéte o jeji resi-
telnosti, potom, jde-li to, ji vyreste.

a) 1+ 229+ 23+ Ty = 1, b) r+3y+2z = 2,
3x1 + 6x9 + 43 + 2424 + 325 = 0, 20 +y = 1,
r1+ 4xo + 43+ 1224 + 325 = 3, rT+2y+z2z = —3,
r1+4xo + 13+ 204 = 2,
C) 201+ 3x9 + 623+ 24 = 2, d) ! 2 s 4
$1+3$2+$4 = 0,
r1+4xre + 223 + 224 = 3,
2$1+$2—|—$3+.§C4 = 3,
4r1 + 11xs + 1023 + 524 = 1,
4$1+9$2+3$3+5$4 = 7,
T1+2T3+x4 = 2,
5x1 4+ dx9 + 223+ 3x4 = O,
e) 1+ 229 + 3x3+ x4 + 415+ 35 = —2,

$2+3$3+$5+5$6 = 0,
3$1+$2+2$3+3$4+$5+4$6 = 1.

RESENI: viz https://www.geogebra.org/m/CBDITs5Y
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https://www.geogebra.org/m/CBD9Ts5Y

