Priklady LALP
doc. Michal Zajac

1 Vlastnosti komplexnych &isel.

1.

Cislo ¢ napiste v algebraickom tvare (¢ = a+ib,a,b € R), zndzornite v Gaussovej rovine a napiste
komlexne+zgru2ené ¢islo e 1

_ ¢ 4 _ 2 . _ -2007 .
3)071—52' -3+ 3] b)cf(1+2z)3—+i -3+ 24 c)ec=1 [—4]

. Zmazornite ¢islo ¢ € C' a napiste ho v goniometrickom tvare.

a)c=—1+i [v2(cos %ﬂJrisin %ﬂ b) c= 1—iv3 [2(cos %ﬂJrisin %77)] c)c= —V/3+i [2(cos%7r+ising7r)]

. Rieste rovnice s nezndmou z € C-:

a) 22 +42+5=0, b)4z2+42+2=0, c)2=—i, d)zt=-1+3, e)zt=-4

. Polynémy.

. N4jdite najvacsi spoloény delitel polynémov fi f2 (ged(f1, f2)) a vyjadrite ho v tvare a(z) f1 (z)+b(z) f2(z).
a. fi(z) =22* —52% =322 + 2z + 1, fo(z) =22° + 522 + 62+ 2 [20+1= 825y 4 Bra—300439 5]
b. fi(z) =z +22°+ 422 + 32+ 2, fo(z) =2 + 222 + 2+ 2 [ +a+1=152F + o)

file) =223+ 22—z 41, fo(zx) =2+ +1 [1=22p - 2lesedp)]
d file) =2 —a? —x+1, folz) =a® + 202 + 0 +2 [1= ZHetl0p | e betls )
e. fi(z)=22% — 2% — 223 + 1, fo(x) = 22* + 52® + 4% + 5z + 2

o

. Rozhodnite, ¢i mé dany polyném koren nasobnosti aspori 2.

a. flx)=223+22 -z +1 [ nie]
b. f(x)=2?+z+1 [ nie]
c. f(x)=a2%+2%+32* +22% +322 + 2 +1 [4no]

3 Sustavy linearnych rovnic.

1.

Rieste ststavy s nezndmymi z C.
a. b. c.
dxqy — 209 + x3 + 224 = 3 200+ 20 +x3 — 24 =3 201+ 29 — 13+ 214 = —1
3x1+ a9 + 223 — x4 = 2 3rx1 — a9+ 223 — x4 =3 3r1 — To + 223 =0
23?2—],‘3—1‘4:2 3332—333—$4:1 3$2—$3+$4=3
d. e. f.
4dxy — 2209 + x3 + 224 = —3 T, + 2209 — 223 =1 201 —x9 —x3 + 224 = 2
3x1+ a9 +2x3 — x4 = —1 2x1 +95x2 +x3 =9 200 +x3 —3x4 =1

211 +x3+2x4 =1 r1+3rs +4x3 =9 31 +x3—x4 =1

—4x1 + 10 — 203+ T4 =2

. Urcte bazu a dimenziu riadkového, stlpcového a nulového priestoru (jadra) matic a rozsirenych matic

sustav z prikladu 1.

. Rieste sustavy s neznamymi zo Z,.
a. b. c.
T3+ 14 =1 Tot+ a3+ a4 =1 To+x3=1
1 +2x9+2x4=0 1 t+rot+as=1 1 +29=0
1+ x3+24=0 T +ax3+ars=1 Tot+x34+24=1
d e. f.
r1+x3=1 r1+x3=1 T3+ 14 =1
T1+x2t+mwy =1 To+x3=1 r1+x3+mrg =1
x3+ax4 =1 1 t+ro+ax3=1 xo+x4 =0
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4. Rieste sustavy s neznamymi zo Zs.

* T, 4 229 + 23+ 224 =0 > 201 +x2 + 23+ 224 =0 ¢ 21 + 29 + 223 + 224 = 2
To + 2x3 + 224 = 2 2x9 +2x3 + 214 =0 To+ 223 =0
2x9 + 223 + 224 = 2 2x3 +2x4 =1 203+ x4 =0

d. e. f.

1+ 2o+ 23+ 204 =0 T1+ 229 +23 =1 2x1 + 2x0 + 223 + 224 = 2
To + 223 + 224 = 2 201 + 2290+ 23 =0 200 +x3 =1
2r1 +x3+2x4 =1 r1+x3=0 T3+ 2r4 =1

201+ 29+ 23+ 14 =2

Linearny priestor a linearne operatory.
1. Rozhodnite, ¢ je linedrne nezavisla mnozina M C R*.
a. M = {(2,2,0,—1);(1,2,3,0); (0,1,2,—1); (3,3,1,0)}
b. M = {(1,2,1,-1);(1,2,3,0); (0,1,2, —1); (1,1,0,0)}
c. M =1{(3,2,1,0);(0,1,2,3);(1,0,1,0)}
2. Rozhodnite, ¢ je linedrne nezavisla mnozina M = {fi, f2, f3} funkcii R — R, kde
a. fi(x) =sinz, fa(z) =sin2z, f3(r) =sin3x
b. fi(z) =z, falx) =1+ 22, f(z) =2 +z
c. fi(z) = cos2x, fo(x) =sin’z, f3(x) = cos’x

3. Rozhodnite, ¢ je mnoZina M podpriestor linedrneho priestoru C4. Ak &no, najdite jeho bézu a uréte
dimenziu M.

a. M = {(z1,22,23,24) € C*: 11 — 13 + 223 — x4 = 0}
b. M = {(z1,22,73,14) € C*: 19 + 203 — w4 = 11 — 13 + 14 = 0}
c. M = {(z1,72,73,74) € C*: 11 + 1923 = 179 + 23 = 0}
4. Vypoditajte stiradnice vektora x vzhladom na usporiadanti bazu B.
a. x=(-8,5,-4),B={(2,-1,2), (5, -3,3), (-1,0, —=2)}
b. x=(-8,5,-4), B={(2,5, -1),(-1, =3,0),(2, 3, —2)}
c.x=(6,-1,7,-1), B={(1,0, 2, —-1),(0, 1, 4, —=2),(2, -1, 0, 1); (2, -1, —1, 2)}
d. x=(-1,9,-1,3), B={(11,1,—1,-1),(-1,9,-1,3),(~1,1,11, —1); (1,3,1,9)}

5. Rozhodnite, ¢i je zobrazenie T linedrne. V pripadoch, ked je T, napiSte jeho maticu vzhladom na $tan-
dardné bazy.

a. T: R® — R% T(x1,79,23) = (v1 — 279, 22 + 373)

b. T: R® — R?, T(x1,2,23) = (71 - T2, 9 + x3)

c. T: R® — R?, T(x1,22,73) = (221 — T2, 23,71 + 2 + X3)

d. T: R® — R3, T(z1,29,73) = (1 — T2 + 3,279 — 23,71 + 275 — 3)

e. T: R® — R3 T(x1,29,23) = (172,279 — 3,71 + 279 — 23)

6. NapiSte matice linedrneho operétora [T¢, [T5, [T)es, [T]se,
a. T: R? - R? Tx =x, £ = {e1,ex}, e1 = (1,0), ea = (0,1); B= {by,bs}, by = (-1,1), by = (1,-2).
b. T: R?> — R?, T(x1,22) = (v1 — 332,371 + 22), £ a B st rovnaké ako v priklade a.

. T: R — R T(v1,22,23) = (11 — 322,371 + 29 + 13,0), £ = {e1,ez,e3}, e; = (1,0,0), e; = (0,1,0),
€3 = (0707 1)7 B = {b17b2ab3}7 bl = (07 1) 1)7 b2 = (17070)a bl = (07170)

d. T: R® — R3, T(x1,72,23) = (201 — 9 + 3,271 + 229 — 73,71 + 202 — x3), € a B st rovnaké ako v
priklade c.

¢]

e. T: R® — R3 T(x1,22,73) = (2 + 3,71 + 229 — 273,75 — 13), £ a B st rovnaké ako v priklade c.

3. Vlastné ¢&isla a vlastné vektory Stvorcovych matic..



112 0 3
011 1 1
1. Rozhodnite, ¢&i je e vlastny vektor matice A=1]12 0 3-3 0
111-1 1
111 1-1
a) e = (2,1,2,1,2)T b) e:(2,1,—1,1,1)T, c)e (1,1,1,1,1)
2. Néjdite vietky vlastné vektory matice A € Z5*3.
100 000 110 110
a) A=(11 0] bA=(111] gA=[010] dA=[110
1 01 1 01 100 110

. Urcte Jordanov tvar J a minimdlny polyném matice A. Najdite reguldrnu maticu P, pre ktoru A =
pPJjP 1.

1 2 1 -2 -1 -1
a. A= 1 1-11, [J3(2)] b. A= 3 2 3|, [Ja(=-1)®Ji(-1)]
-2 3 4 -2 -2 -3
6 -7 4 2 -1 2
c. A=11-2 -1, [Jo(=1) & J1(10)] d. A= 5 -3 3|, [Js(=1)]
6 -6 4 -1 0 -2
6 -5 -3 4 -5 2
ee A=|3 -2 =2, [J2(1) ® J1(2)] fLA=1[5 -7 3|, [J200)® J1(1)]
2-2 0 6 -9 4
1 0 2-1 1-1 0 0
B T ( o)
2-1-1 2 4 -1 3 -3
15 28 -7 (1) (1) i _;
iLA=1|-6-11 3 |, [Ji(0)® J1(0)& J1(2)] A= 1 o 1| PeMenq)
2 40 2 -1 -1 2
11 -1 -1 1 2-2-1 3
k. A= 7} ff 1} :13 , @ @n(12)eJ1(12)] 1L A= 8 :15 . 2), [J1(3) ® J3(2
-1 3 -1 9 0 -1 72 —1

5. Uréte minimalny polyném vektora (1,1,1,1) T vzhl'adom na matice z prikladov 4g, h, j, k, 1.

6. Napiste maticu, ktorej minimalny polyném je f(X)

a. fA) =AM =223 +3X+5, b. f(A)=2M+3X3 -2 +4, c. fO) =AM+ X - A2 -+ 1



