1 Suastavy

Dimenzia priestoru rieseni homogénnej stustavy:

d(S) =n—h(A)
Uloha 1.1. N4jdite vSetky rieSenia danych ststav rovnic nad polom R:
o 1+ 2o =1
I To +2l’3 31’4 _— 1 T, 4 o9+ T3 —4
T —xr3 +xry =-3
_ Tot+ax3+x4 =-—3
xr1 +3xo —3x4 =1 ta b xy t 9
— 3 4 5 =
Trxa +3r3 +x4 =3 wad s =—1
2r =5y 43z +t =5 r 42y 44z =3t =0
3r =Ty 43z -t =-1 3z +b5y +6z —4t =0
5x -9y 46z +2t =7 dr +dby -2z +3t =0
4dr -6y 43z +t = 3z +8y 424z —-19t =0
r +4y -2z 48 =12
Y -7z +2t =-4
52 -t =7
z 43t =-5

5 sustavu urcenu maticou:

24112 12324
33321 23113
14211 43132
42032 34321

Uloha 1.3. Rieste v R sistavu uréend maticou:
3 -2 1 |11 :1’,721_21I§ 12-3]1 1-21]0 14 -3]0
11 =37 170 “1]-2 -13-2]3 41 —1]2 1-3-1]0
11 -4 -3 10 21 17 05-54 12 4]0 21 —4]0
NS Lo 3 4 20 6 8 134 2
Riesenie: a) nemd rieSenie, b) (1,2,3) ¢) (t — £, + £,1), d) (3%, 35, —17), ©) (5, 5t, 1)

enu maticou:

101 12131 12
011 212312 23
312 311111 11
036 065313 04

Uloha 1.5. Nijdite redlne &sla a, b, ¢ tak, aby graf funkcie f(x) = ax?® + bx + ¢ prechadzal
bodmi (1,2), (—1,6) a (2,3).
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Uloha 1.6. Néjdite hodnotu parametra b € R, pre ktori mé dans ststava riesenie. Pre ttto
hodnotu aj vyjadrite mnozinu rieseni.

T +4l’2 731’34’2334 =2

2rx1 + Txo — 4z + 44 =3

—x1 — DbTo +Dr3 —2x4 =0

3x1 + 10xy — bxg + 624 =4

Uloha 1.7. Zistite pre aké hodnoty parametra a € R systém
r4+y+T7z2=-7
20+ 3y + 172 = —16

z+2y+ (a®> +1)z = 3a

a) mé prave jedno rieSenie; b) ma nekonecne vela rieSeni; ¢) nemd Zziadne riesenie.



Uloha 1.8. V zivislosti od parametra a € R rieste systém dany maticou:
) al]a? b) all]ad®
a lal 1 lal 1

.9. Ako vyzeraju, v zavislosti od parametra p, rieSenia sustavy danej maticou:
1
1
1
1

2 Sucty podpriestorov

d(S) +d(T) = d(S +T) +d(SNT)

Uloha 2.1. N4jdite nejakt homogénnu ststavu rovnic so 4 nezndmymi nad R, ktorej rieSenim
je dany podpriestor:

a) S =1[(1,4,0,1),(1,0,3,-3),(0,2,0,1)]

b) §=1[(1,-1,1,-2),(1,1,0,-1),(3,1,1, —4)]

Uloha 2.2. Zistite d(U), d(V), d(U + V), dUNV), bdzu U +V abizu UNV
a) v R% pre U = [(2,5)], V = [(1, 3)]
V=1[(2,1,4),(-2,1,4)]

b) v R? pre U = [(1,2,3),(-1,2,3)], V =[(2,1
c) v R* pre U = [(1,0,1,0),(1,0,0,1)], V =[(1,1,1,0),(1,0,1,1)]
) v R* pre U =[(1,2,3,4),(1,1,1,1), (4,3,2,1)], V = [(1,1,0,0), (0,0, 1,1), (1,0,0,0)]

d 4) 1,1
[a)1,1,2,0; b)2,2,3,1; ¢)2,2,4,0; d)2,3,4,1]
Uloha 2.3. Nech T = [(1,3,2),(2,1,3),(3,4,0)] je podpriestor (Zs)?. Existuje podpriestor
S taky, ze (Zs)® = T @ S? Ak 4no, najdite ho! Je tento podpriestor jednoznacne uréeny?

Uloha 2.4. Pre dané podpriestory S, T' priestoru V néjdite bézu a dimenziu S N 7T. Viete
zistit aj comu sa rovna dimenzia S + T'7

a) S =[(2,0, 3 1),(1,-1,0, O)] =1(1,-1,-1,0),(0,2,4,1)] vo V = R*

b) S =[(1,0,1,-2), (1, ,—1,3)], T=1(1,2,0,1),(2,3,1,1),(2,-1,-1,1)] vo V = R*

c)c) S —[( 110),( ,1 3—2),(1,0,1,0,0)]aT:[(171,0,0 3),(1,0,1,1,1),(0,1,1,—-1,0)]
voV =R5

Vysledky: a) dim(S) = dim(T) = 2, dim(SN7T) = 1, dim(S +T) = 3; b) dim(S) = 2,
dim(T) =3, dim(SNT) =1, dim(S + T) = 4; ¢) dim(S) = 3, dim(7) = 3, dim(SNT) =1,
dim(S +T) = 5.

Uloha 2.5. Nech S # T st dva podpriestory vektorového priestoru F3 nad polom F a
d(S) =2, d(T) = 2. Dokézte, ze d(SNT) > 1

Uloha 2.6. Ak méme zadané podpriestory
W1 = {(xvyv'z) € Rs;x'i_y_ z = 0}7
Wy = {(z,y,2) € R*;3z +y — 22 = 0},
Ws = {(2,y,2) € R% 2 — Ty + 32 = 0},
najdite dim(W; N Wa N W3) a dim(W; + Wa), dim(W; + Ws), dim(Ws + Ws).
Uloha 2.7. UkéZte na priklade, Ze vo vSeobecnosti sa d(S7 + Sz 4+ S3) nemusi rovna
d(S1) + d(Sg) + d(Sg) — d(51 n SQ) — d(51 n 53) — d(SQ n 53) + d(Sl NSy N 53)

1Takdto rovnost by bola analégiou rovnosti pre pocet prvkov zjednotenia: |A1 U Az U Az| = |A1] + |A2| +
|A3‘ — ‘Al ﬂA2| — |A1 ﬂAg‘ — ‘AQ N A3| + |A1 ﬂAg ﬂAgl.
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