Linedrni algebra (LA1)

Sbirka nefeSenych pfikladu



1 Soustavy linearnich algebraickych rovnic

Naleznéte obecné feSeni niZe uvedenych soustav rovnic:

(1.1) (1+)z+(1—-2)y = 1
r—wy = 0
(1.2) (I—dz+24+)y = 1
w—2y = 1
(1.3) (14+2)x+(1—-20)y = 2—1
—r—y = 1
(1.4) 2wty = 1
20 —y = 1
(1.5) w—2wy = 1+

r—21y = 1—1
Naleznéte obecné feSeni niZe uvedenych soustav rovnic:

(1.6) 1+ 229 + 23+ 14
T+ T +x4 =
2r1 + 19 + 23 =
4r1 +4xy + 203+ 204 =

w NN o

(1.7) T1 — X + 223 =
Ty — 2w+ a3+T4 =
2T1 — X9 +x4 =

—2x9 + 313 =

— = N O

(18) —T9 + 2$3 +x4 = -1
T+ 2r—w3+axy = 1
21’1 + 3562 +x4 = 1

—[E1—21'2—|—£B3+334 = -1
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(19) $1+$2—I3+2$4 =1
2x1 + 9 +2x4 = 0

—T1 — 20+ x3—Ty = —2

—2T9+ 223 — x4 = —3

(1.10) Ty —x9—T3—x4 = 0
—T1+ 2094223+ x4 = 1

2x1 — 319 4z, = 1

3r1 — 4wy — 23 =1

Naleznéte feSeni soustav linedrnich algebraickych rovnic se dvéma pra-
vymi stranami, tj. A-x =baA -y = c, kde:

—2 -2 -2 —6 —2
(1.11) A=[-1 =2 1], b=[-5], c=[ 0
2 -1 -1 0 —4

~1 -1 1 0 0

(1.12) A=[1 1 0], b=|0], c=]1
1 0 1 ~1 1

0 -1 0 ~1 1
113)  A=[-1 1 —1|, b=|1], ec=[-2

-1 -1 1 3 2
001 2 9
(1.14) A=[100]|, b=[0], c=[0
111 3 -3

2 1 -2 -5 ~1

(1.15) A=[-2 -1 1], b=[5], c=[1

-1 0 1 1 2



2 Operace s maticemi

Spravné uzavorkujte a vypoctéte vyrazy:

1 2 -1 1 0
(2.1) Ax+Ay, A=|1 -1 2 |, x=|-1],y=|-2
0 -2 1 3 1
1 -1 =2 1 1
(2.2) Ax+A-y A=11 2 0 |,x=12|,y=|-1
1 -1 1 —1 0
1 2 -1 -1 1 -1 1
23) AxtBx, A=[1 -1 2|, B=[-2 -1 2|,x=]-1
0 -2 1 0o —1 1 2
-1 1 0 -2 2 0 2
24 A-x+B-x, A=12 -2 1|,B=|-2 -2 2], x=|1
0 1 2 1 -1 0 0
(2.5)
1 2 -1 1 =2 0 0 -2 1
ACIBC, A=[1 -1 B=[-1 1 —1|],c=[-2 1 1
0 -2 1 3 0 =2 1 -2 2
(2.6)
1 -1 =2 1 3 0 1 0 =2
AC+BC, A=[1 2 o], B=|2 —2 1|, c=|-11 1
1 -1 1 -1 -1 -1 0 1 2
(2.7)
1 2 -1 -1 1 -1 1 2 3
AB+AC,A=[1 -1 2|, B=|-2 -1 2|, c=|-1 01
0 -2 1 0 —1 1 2 -2 -1



(2.8)

-1 1 0 —2 2 0 2 1 -1
AB+AC, A=|2 -2 1|,B=[-2 —2 2], c=[1 =2 o0
0 1 2 1 -1 0 0 1 1

RozloZte ¢tvercovou matici A na symetrickou a antisymetrickou ¢ast:

1 23
(2.9) A=|-11 2
0 21
2 2 3
(2.10) A=[21 2
32 -1
0 2 1
2.11) A=[-11 -2
0 2 1
11 3
(2.12) A=|[3 2 2
101
1 2 -1
(2.13) A=|-12 -1
1 3 1

Vypoctéte inverzni matice k zadanym maticim a vysledek ovéite zkous-
kou:

12 1
(2.14) A=(10 -2
2 3 -1
1 1 1
(2.15) A=|1 2 -1
1 -1 2



(2.16)

(2.17)

(2.18)



3 Linearni vektorové prostory

Rozhodnéte, zda jsou vektory u, v, w € R® linedrné nezavislé:

(3.1) u=(1,-1,2), v =(2,1,—1),w = (1,0,1)
(3.2) w=(1,-1,2), v = (2,2,2),w = (—1,—1,—1)
(3.3) u=(—1,-1,-2), v = (-2,-2,-2),w = (—2,2,2)
(3.4) w=(0,-1,-2), v = (—1,-1,-2),w = (—1,0,0)
(3.5) u=(2,-21), v=(222),w=(—1,-1,1)

Méjme vektorovy prostor P, = {p(z) = ap + a1z + asx® : ag,a;,as € R}.
Zjistéte vypoctem, zda jsou ndsledujici vektory z P, linedrné nezavislé:
(3.6) p(z)=3r+2, qlx)=2"-3z-1, r(r)=—-2"+32+3

(3.7) p(x)=3r+2, qlx)=2"-3z—-1, r(r)=-22"+3z

(38) px)=2*—x—1, qx)=—-2*+3x+2, r(x)=2"-8r+1
(39) plx)=32"+22, qa)=2>-2r—1, r(r)=32"+10x+3

(3.10) px)=2"+2+2, q@)=22>-x—-1, r(x)=—6z—10

Rozhodnéte, zda je v € R?® linedrni kombinaci x, y, z € R?, kde:

(3.11) v=10,2,0), z=(0,-2,1), y=(1,-1,-1), z=(1,1,2)
B12)  wv=(-20-1), z=(22-2), y=(-1,0,1), z=(1,2,1)

(313) v = (1727 _2)7 €= <2a072)7 Y= (_1a07 _2)7 z = (0707 1)
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B14) v=(-2-2-1), xz=(-1,21), y=(-1,2,1), z=(-1,1,1)

B.15) wv=(-2202), x=(-2,-2,2), y=(-2,-21), 2= (0,—1,—1)

Rozhodnéte, zda je p € P, = {ap + a1 + as2? : ag,a1,a; € R} linedrni
kombinaci pq, po, p3s € P, kde:

(3.16) p(z) =2z, pi(x) = —2x+2°, po(x) = 1 —x—22, p3(z) = 1 +2+22°
(3.17)

p(z) = =2 — 2% pi(z) = 2422 — 222, po(x) = =1+ 2%, p3(x) = 1+ 22 + 2?
(3.18) p(z) = 142z —22%, pi(x) = 2+ 227, py(2) = =1 — 227, py(a) = 2

(3.19)
p(r) = —2—22—2%, pi(z) = —14+20+2°, po(x) = —14+22+22, p3(v) = —1+a+2?

(3.20)

p(z) = —24+20+22%, pi(z) = —2—20+22%, py(z) = —2—22+2°, p3(v) = —v—2?

Vypoctéte soufadnice v € R3 v béazi F = (fy, f2, f3), kde:
(3.21)

V= (_17 _17 _2)7 fl = (_1727 1)7 f2 = (27 _27 1)7 f3 = (_27 _17 _2)
(322) v = (_27 -1, 1)7 fl = (27070)7 f2 = (_17 -2, _1)a f3 = (_2727 _2)
(3.23)

V= (_1’ _1’ _Z)a fl = (07 _17 1)7 f2 = (_2a2> _1)7 f& = <_27 1? _2)
(3.24) wv= (2, —1, —1), fi= (2, -1, —2), fo= (1,2, —2), fz= (O, -2, 0)

(325) v = (072a2)7 fl = (_17 L, 1)7 f2 = (2>2a0)7 f3 = (17_270)

Meéjme vektorovy prostor P, = {p(z) = ag + a1x + asx?; ag, a1, ay € R}. Vy-
poctéte soufadnice niZze uvedenych vektort p(z) a ¢(z) vbazi E = {ei(x), ea(x), e3(z)}:
(3.26) p(r) =22 —22+1, qz)=22>—2+13

er) =2 +ao+1, efr)=—2"+u, er)=-z-1



(3.27) p(r) =22 — 4 +2, q(x) = 2%+ 4dx — 2;

ei(x)=x+1, ex)=-a+1, es(x)=2—z—1

(3.28) p(z) = =32 +6x+5, qlx)=—-2*+Tr—1
er(r) =2+ 20 +1, eyz)=-20—-1, e3(x)=—-2"+x

(3.29) p(z) = =br—2, q(r)=—x
er(r)=—2+1, er)=2"—x—1, e3(x)=x+1

(3.30) px)=2"+2-2, ql)=32>+3x-3
()= +x+1, er)=2-1, e3(x)=2"+z

Urcete bazi a dimenzi linearniho vektorového prostoru V:

(3.31) V={(z,y,2) ER¥|z =y — 2 A2z = 2+ 2y}

(332) V={(z,9,2) ER*|lx—2y = 2 +yA22 -3y =axAz—y=3r—y+z}
(3.33) V ={(z,y,2) € R¥a? +y* + 2% > 0}.
(334) V={(z,y,2) ER*Br —2y = 2 —3xAv—2=z2—yA—22+y =2z}

(3.35) V:{X:(xl,xg,x3)€R3 D 22 + a9 — a3 =0, xl—xg—l—a:g:O}

Urcete bazi a dimenzi linedrniho vektorového prostoru V:

(3.36) V={ax®* +br+c€ Pya—c=0Ab=a}

(3.37) V={ar* +br+c€ Pya+2b—c=0ANa+b=—b—c}
(3.38) V={ar’ +br+c€Psat+tc=0Ab=c—a}

(3.39) V={ar* +bx+c€Pya+2b+c=0Aa+b=—b+c}

Urcete, zda je V vektorovy podprostor R*:

(3.40) V={(z,y,2) ER*: 2 =y —2A2z=u0+2y}
(3.41) V={(r,y,2) ER®: 2=y —2+1A2z=y}
(3.42) V={(z,y,2) eR*: 22+ ¢+ 22 <0}
(3.43) V={(z,y,2) e R®: 2* +¢y*+ 2* > 0}

(344) V ={(z,y,2) €ER*: 2 —2y=2AN2—2=2—yA—22+y=—3z}



4 Linearnizobrazenilinedrnich vektorovych pro-
storti

UkaZte, Ze jsou nize zadané zobrazeni A : R? — R3 line4rni:

4.1) A((xy, 29, x3)) = (21 + x3, 209 + 323,21 — T3 + Dxg)

(4.2) A((z1, 29, x3)) = (x1 — 229,221 + T3, 71 + T2 + T3)

(4.3) A((zy, w9, x3)) = (T2 + 3, 21 + T2 + X3, 21 — T3)

(4.4) A((x1, 29, x3)) = (1 + 229 + 23, 71 + X2, —T1 + T'3)

4.5) A((x1, 29, 23)) = (21 — 29 + 3,221 + T3 — X3, —T1] — Ty — X3)

Je déno linedrni zobrazeni A : R* — R? definované niZe uvedenymi
piredpisy, naleznéte jeho hodnotu v zadaném bodé:

(4.6) A((1,1,0)) = (1, 1)
AL 1,1) = (1,2)
A((0,1,0)) = (0,-1)
A((1,2,-2)) =7
@&.7) A((1,1,0)) = (1, 1)
A((lv 1, 1)) = (_1’ O)
A<<07 L, 0)) = (27 _1)
A((1,-1,-1)) =7
(4.8) A((1,1,0)) = (1,2)
A((1,1,1)) = (1,1)
A((0,1,0)) = (2,1)
A((-1,1,2)) =7
(4.9) A((1,1,0)) = (1,2)
A((1> L 1)) = (_17 1))
A((0,1,0)) = (2,-1))
A((2,-2,1)) =7



(4.10) A((1,1,0)) = (1,1)
A((1,1,1)) = (=2,1)
A((0,1,0)) = (1,-1)
A((1,2,1)) =7

Je dano linearni zobrazeni A : P, — R? definované niZe uvedenymi
pfedpisy, naleznéte jeho hodnotu v zadaném bodé:

(4.11) AL+ ) = (1,-1)

(4.12) A

(4.13)

(4.14) A

(4.15) A

Je dédno linearni zobrazeni A : R* — R?, naleznéte alespotii jeden vektor
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v € R? vyhovujici niZe uvedené rovnici:

(4.16) A((1,1,0)) = (1,-1)
A((1,1,1)) = (1,2)
A((0,1,0)) = (0, 1)
Av) =(2,3)

(4.17) A((1,1,0)) = (1,1)
A((1,1,1)) = (—1,0
A((0,1,0)) = (2,-1
A(v) = (2,3)

(4.18) A((1,1,0)) = (1,2)
A((1,1,1)) = (1,1)
A((0,1,0)) = (2,1
A(v) = (2,3)

(4.19) A((1,1,0)) = (1,2)
A((1,1,1)) = (=1,1)
A4((0,1,0)) = (2, 1)
A(v) = (2,3)

(4.20) A((1,1,0)) = (1,1)
A((1,1,1)) = (=2,1)
A((0,1,0)) = (1,-1)
A(v) =(2,3)

Je déno linedrni zobrazeni A : P, — R?, naleznéte alespoii jeden vektor
p € P, vyhovujici niZe uvedené rovnici:

(4.21) Al +z) = (1,-1)
Al +a+2%) = (1,2)
A(z) = (0,-1))
Alp) = (2,3)
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(4.22)

(4.23)

(4.24)

(4.25)

A(l+z)=(1,1)

A(l+ 2 +2%) = (-1,0)
Az) = (2,-1))

Ap) = (2,3)
A(l+x)=(1,2)

Al +z+2%) = (1,1)
Az) = (2,1))

Ap) = (2,3)

A(l+z) =(1,2)

Al + 2+ 2% = (-1,1)
Az) = (2,-1))

A(p) = (2,3)

A(l+z) =(1,1)

Al +z+2%) =(-2,1)
Az) = (1,-1))

Alp) = (2,3)

Naleznéte obor hodnot linedrniho zobrazeni A

menzi:

(4.26)

(4.27)

(4.28)

A((0,1,0)) = (0,—1,0)

A((1,1,0)) = (2,1,1)

A((1,1,1)) = (1, -1,1)
A((0,1,0)) = (1,2,0)
A((l, 1,0)) = (1,2, 1)
A((1,1,1) = (1,0,2)

A((0,1,0)) = (0,2, —1)
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(4.29) A((1,1,0)) = (2,1, 1)

A((1,1,1)) = (1,1, -1)
A((0,1,0)) = (1,0,0)
(4.30) A((1,1,0)) = (—=1,1,1)
A((1,1,1)) = (1, -1,1)
A((0,1,0)) = (1,1, -1)

Naleznéte obor hodnot linedrniho zobrazeni A : P, — R? a jeho di-
menzi:

(4.31) A(l+z) = (1,-1,1)
Al 4z +2%) = (1,0,1)
A(x) = (0,-1,0)

(4.32) Al+z) = (2,1,1)
Al+x+2°) =(1,-1,1)
Az) = (1,2,0)

(4.33) A(l+z) = (1,2,1)

A(l+x+2°%) = (1,0,2)
A(x) = (0,2, 1)

(4.34) A(l+ ) =(2,1,-1)
Al+x+2%) =(1,1,-1)
A(z) = (1,0,0)

(4.35) Al + ) = (-1,1,1)
Al +x+2%) =(1,-1,1)
Az) = (1,1,-1)

Naleznéte jadro linedrniho zobrazeni A : R* — R® a jeho dimenzi:

(4.36) A((1,1,0)) = (1,-1,1)
A((1,1,1)) = (1,0,1)
A((0,1,0)) = (0,-1,0)
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(4.37) A((1,1,0)) = (2,1,1)

A((1,1,1)) = (1, —1,1)

A((0,1,0)) = (1,2,0)
(4.38) A((1,1,0)) = (1,2,1)

A((1,1,1)) = (1,0,2)

A((0,1,0)) = (0,2,—1)

(4.39) A((1,1,0)) = (2,1, -1)
A((1,1,1)) = (1,1, -1)
A((0,1,0)) = (1,0,0)

(4.40) A((1,1,0)) = (=1,1,1)
A((1,1,1)) = (1, -1,1)
A((0,1,0)) = (1,1, -1)

Naleznéte jadro linedrniho zobrazeni A : P, — R® a jeho dimenzi:

(4.41) A(l+2) = (1,-1,1)
A(l+ 2 +2%) = (1,0,1)
A(z) = (0,—1,0)

(4.42) Al+2z) = (2,1,1)
Al + oz +2%) =(1,-1,1)
A(z) = (1,2,0)

(4.43) A(l+z) = (1,2,1)
Al 4z +2%) = (1,0,2)
A(z) = (0,2, —1)

(4.44) A(l+x) = (2,1,-1)
Al+x+2°) = (1,1,-1)
A(z) = (1,0,0)
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(4.45)

A(l+z) = (-1,1,1)
Al+z+2%) = (1,-1,1)
Az) = (1,1, -1)

Naleznéte matici linedrniho zobrazeni A : R?> — R? vzhledem ke stan-
dardnim bazim na R® a R?;

(4.46)

(4.47)

(4.48)

(4.49)

(4.50)

Az, 9, 23) = (11 — X3, T2 + T3)

Az, 9, x3) = (T1 + T2, T2 — 273)

A(xy, $2,$3) = ($1 + 229, 11 — T3)

A(ml, Ta, Ig) = (.731 -+ T2 + T3, X9 + JIg)

A(Il, Ta, CCg) = (CCl + 2%2, 31’2 + 4:13'3)
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5 Bilinearni a kvadratické formy na LVP

Naleznéte matici bilinearni formy B : R®* x R® — R ve standardni bézi
na R?, kde:

(5.1) B(u,v) = ujv; — ugvy — 3uqvg + 6ugvy

(5.2) B(u,v) = ujv; — ugvy — 3ugvs + 6ugvy + 2

(5.3) B(u,v) = —3ujvy + 6ugvy

(5.4) B(u,v) = —2ujvy + bugvy — 3uqvy + 6uguy

(5.5) B(u,v) = ujv; — ugve — 3uive + 6ugvy — uyv3 + 4usvs

Naleznéte matice (vybranych) bilinearnich forem z pfedchdzejiciho p¥i-
kladu v niZe zadanych bazich (pokud zadana soustava vektora bazi neni,
vhodné ji dopliite a doplnéni zdtvodnéte):

(5.6) er =(1,1,0),e2 = (0,1,1),e3 = (1,0,1)
(5.7) er = (1,0,0),es = (0,1,0),e3 = (1,2,3)
(5.8) er=(1,1,1),eo = (1,-1,1)
(5.9) e; =(1,0,1),ex = (0,1,0)

Naleznéte matici kvadratické formy A : R® x R* — R ve standardni bazi
na R3, kde:

(5.10) Alu) = u? — 2u3 — 4ujuy + 6uyus
(5.11) A(u) = u3 + uyug — uyus + usus
(5.12) Alu) = 3u? + 2uj + u3
(5.13) Au) = uyug
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(5.14) Au) =0

Naleznéte matice (vybranych) kvadratickych forem z predchazejiciho
pfikladu v niZe zadanych bazich (pokud zadana soustava vektort bazi
neni, vhodné ji dopliite a doplnéni zdivodnéte):

(515) €1 = (17 170)7 €y = (Oa ]-7 1)763 = (1707 1)

(516) € = (1717]-)762 = (17_171)

Klasifikujte nasledujici matice kvadratickych forem:

17 4

(5.17) A=|7 5 8
4 8 11

—2 0 -2

(5.18) A=[0 -1 1
—2 1 -3

1 -1 2

(5.19) A=|-1 -10 3
2 3 -5

13 -3 —1
(5.20) A=|[-3 13 -1

(5.21) A= (
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6 Determinanty

Vypoctéte determinanty ndsledujicich matic, pouzijte vSechny metody,
které pro vypocet determinantu matice 3 x 3 znate:

1 2 3
(6.1) A=[-11 2
0 2 1
2 2 3
(6.2) A=1[21 2
32 —1
0 2 1
(6.3) A=[-11 =2
0 2 1
113
(6.4) A=1[3 2 2
10 1
1 2 -1
(6.5) A=|-12 -1
1 3 1

Vypoctéte determinanty ndsledujicich matic, pouZijte vSechny metody,
které pro vypocet determinantu obecné matice znate:

2 -1 -1 -2

-1 2 -2 2
(6.6) A=l 2 2 o
2 -1 1 -2
2 -1 -2 -1
0 -1 0 -2
(6.7) A=11 0 2 2
-1 -2 2 -1
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|

-2

-2

-2
0

-2
-2
2
0 -1

1
2
1
2

(6.8)

2 0 -2 1
(oo -1 2
120 =2 0

02 1 0

(6.9)

(6.10)
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7 Skalarni soucin, ortogonalita vektort

Zjistéte, zda je bilinearni forma B(z, y) skalarnim sou¢inem na R3:

(7.1) B(x,y) = 4x1y1 + 3w2ys + 423ys + 21y3 + 351
(7.2) B(x,y) = 4x1y1 + 3x2ys + 423y3 + 1Y + Ta2y1
(7.3) B(z,y) = 4x191 + 322y + 4a3ys + Toys + T3Y2

(7.4) B(x,y) = 4x1y1 + 322y + 4x3y3 + T1Y2 + Lol — T1Y3 — T3y

(7.5) B(x,y) = 4x1y1 + 3x2y2 + 4w3ys + 11Ys + T3y1 — Tays — T3Yo

Naleznéte vSechny vektory kolmé k zadanym vektorim ve standardnim
skaldrnim souc¢inu na R™:

(7.6) (1,1,-2),(1,0,1),(1,-1,1)

(7.7) (1,1,-2),(-1,2,-7),(1,0,1)

(78) (1727374)7(4737271>7(17_1717_1)

(79) (17 27 37 4)7 (47 37 27 1)7 (47 _27 _87 _14>

(7.10) (1,2,3,4),(4,3,2,1)

(7.11) (1,-1,1,-1)

Ortonormalizujte ndsledujici baze ve standardnim skalarnim souéinu
na R3:

(7.12) (1,1,-2),(1,0,1),(0,—1,1)

(7.13) (-2,1,1),(-1,0,1),(0,1,1)
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(7.14) (1,-2,1),(-1,0,—1),(0,1,—1)

(7.15) (1,1,-2),(1,0,1),(0,—1,1)

(7.16) (1,1,-2),(1,0,1), (0, —1,1)

Uréete ortogonilni projekci (ve standardnim skalarnim souéinu na R?)
vektoru u do roviny urcené vektory v a w:

(7.17) u=(1,2,1),v=(1,-1,0),w = (0,1,2)
(7.18) u=(0,1,—-1),v = (1,—-1,0),w = (1,1,0)
(7.19) w=(1,21),v=(1-10),w=(1,1,1)
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8 Vlastni ¢isla a vektory

Zjistéte, zda jsou vektory e, vlastnimi vektory matice A:

8.1)
5 0 =3 0
€1 = (2707 172)762 = (_L 17 _17 _2)763 = (27072’O>’A - —g 3 g 8
00 04
(8.2)
3 0 -1 0
e :(2707172)762:(_170’_1’0)’63: (0’_1’170)’A: —(1) _g g 8
0 0 0 2
(8.3)
30 -1 0
€q :(2707132)762:(0717070)’63:<O’O’O’_1)’A: —? g g 8
00 0 -2
(8.4)
70 -9 0
el:(_2a07270)762:(_1717_1’_2)’63:(0’_1’1’0)’A: —8 2 (7) 8
00 04
(8.5)
-7 0 90
€1 = (2707 _270)762 = <_17 17 _17 _2)763 = <O7 _2’0’ O>’A - 8 1(2) —2 8
0 0 00

Vypoctéte vlastni ¢isla a jim piislusné vlastni vektory niZe uvedenych ma-
tic:

2 -1
. (3 )

8.7) A= ( _32 _12)
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3 —1
(8.8) A:(_l 2)
-1 3
- A ()

3 1
(8.10) A= (1 _2>

Priblizné lokalizujte vlastni ¢isla nize uvedenych matic:

31 -1 0
12 0 0
(8.11) A=| o 4 9
00 -2 3
2 10 0
1 41 -1
(8.12) A=|, |9 o
0 -1 0 3
1 0 1/2 0
0 3 0 -1
(8.13) A=l n 0 2 .
0 -1 1 3
21 0 0
12 0 0
(8.14) A=l o0 4 9
00 -2 3
3 -1 -1 0
1 3 0 1
(8.15) A=l 1 0 4 s
0 1 -2 5
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9 Ptiblizné feSeni pfeurcenych soustav linearnich
algebraickych rovnic

Naleznéte ptibliZzna feSeni nize uvedenych soustav rovnic metodou nejmen-
$ich ¢tverct:

9.1) r—y+z = 1
2r4+y+z = 2
r—2y—2z = —1

—r—y—2z2 = 0

9.2) 2r+y+z =
r+y+z = 0
r—y—2z = —1
—2r—-—y—z = 0

(9.3) r—=3y+z =
r+yt+z = 2
r—y—2z = —1
—r—-—y—z2 = 0
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