v poliach R a

-1 0 0
1. Dand je matica A= 0 2 —2|. Uréte a) [1] stopu matice A,
0o -2 2
b) [3] vlastné ¢isla matice A, c) [5] Diagonalnu maticu D a maticu P, pre ktort A = PDPT,

d) [1] minimalny polyném matice A.

2. [6] N&jdite rovnicu priamky y(z) = kx + ¢, pre ktoru je stdet

2 , , vl -2 -1 01 2
Z:Z_Q|y(xz)—yz| najmensi. Hodnoty y; st v tabulke — vil -1 0 2 3 4

3. [5] Rieste binomickt rovnicu 2% = —4.
Vysledok napiste v exponencidlnom alebo goniometrickom tvare a znazornite.

4. [7] Nech B = {by,bs, b3, by} je béza LP (L, +,-) nad polom R a pre linedrny operdtor T: L — L plati
Tbl =2 bl, Tbg = O, Tb3 =2- b1 -3 bg, Tb4 = b1 +2- (bg +b4) Napiéte

a) dim L b) maticu Ts. c) dimker T d) dimranT

5. [10] Line4rne zobrazenie T': R?> — R? zobrazi{ bod A = [r,y] na bod stimerny s bodom A podla priamky
p =y = —3z. Urcte jeho maticu vzhladom na Standardné bézy.

V koneénych poliach
6. Dany je polyném f(z) = 2° +2* + 23 + 22 + 2+ 1 € P(Zy).
a) [5] Pomocou Euklidovho algoritmu zistite, ¢i ma polyném f(z) ireducibilny delitel ndsobnosti aspon 2.
b) [3] Napiste rozklad polynému f na stéin ireducibilnych polynémov (nad Zs).

7. [8] V poli Z, rieste ststavu linedrnych rovnic. Rozsirenti maticu sistavy najprv upravte na redukovant
stupnoviti.
1+ Ty + x5 = 0

1?1+£L‘3+£174:1

To+x3+x4=1

8. [8] Urcte vSetky vlastné ¢isla a vlastné vektory matice A = € 733
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9. [5] V poli Z4; urcte prvok inverzny (vzhladom na ndsobenie) k prvku a = 12.
10 [3] Napiste pole, ktoré ma presne a) 9 prvkov, b) 28 prvkov
* [5] Dokazte tvrdenie: Nech A € R3*3 je symetrickd matica, b € R**1. Potom (A%b =0 = Ab = 0).



Riesenie

-1 0 O
.A=1 0 2 -=2]. la) tr(A) = 3, —1 a 0 st odividne vlastné ¢isla — o(A4) = (-1,0,4),
0o -2 2
-1 0 0 1 0 0
teda c) D = 0 0 0) . Stipce matice P s vlastné vlastné vektory dizky 1: P = [ 0 % %
0 0 4 0 % —7
d) ma(A) = A+ DAN —4) = A3 — 322 — 4\
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3. 2t = —4 = 4! T2 — o — \2e(EHRT) | £ =0,1,2,3.
z0 = 1 + i obrazok (1 bod)

4. B = {by,bs, b3, by} je béza LP (L, +,-), T: L — L plati
Tby=2-by, Thy =0, Tbs =2-b; —3-bs, Thy = by +2- (bs + by).

2 0 2 1
. 00 0 O . .
a) dimL =4 b)TIp= 00 -3 2 c) dimkerT =1 d) dimranT = 3.
00 0 2
5. p=y = —3z.
A1 =100 By =[z,y = S=[ Y4 ep = ¥=-32 — 3a+y=-3 (1)
AB=(z-1,9) L (1,-3) <= 2—-1-3y=0 = z—3y=1  (2)

1
Riefenim ststavy (1),(2) dostaneme (2) = 2 =1+3y,3(1+3y)+y=-3 = y=-3, 0=—

(S

Podobne As = [0,1] = By = [z,y] = [%,%1] Ep = y+1=-3z = 3z+y=-1,

(x,y—1)L(1,-3) = z=3y—3azprvejrovnice Jy—9+y=-1 = y=12,2=—3.
4 -3
T = (3 4>.

ba. fr=f(x)=a%+a2t+ 23 +22 +2+1€P(Zs), fo=f =2 +22+1

=

(P +at+2 i+l @42+ ) =2 +1
R
st 2?41
0 = ged(f, f') = f', t.j. f md ireducibilny delitel ndsobnosti > 1.

b) f = (z +1)(z* + 2% + 1), treba este rozlozit g(z) = 2* + 22 + 1, g(z) = (2® + x + 1)?,
f=(@+1)(22+x+1)?




1 10 0 1]0 110 0 1]0 110 0 1]0
1 01 1 0[/1]~pyar, [0 1 1 1 1|1 ) ~pyer [0 1 1 1 11| ~gytrs
011101 01 11 01 00 0 0 1]0 RitHs
1100 0|0 101 1 0|1 :P:{Eé’é’g’g’gg
01 1 1 0[1|~g4r [0 1 1 1 01 (070’1’0’0)
000 0 1 0000 1|0 (11.1.1,0))
8.
2 1 0 2 1 0 1 1
A=0: 1 0 2 ~Ro+ Ry 01 2 - V1 = 1 ,V2—2 1
0 1 2 0 1 2 1 1
11 0 110 110
A=1: |1 0 1| ~pgysor, |0 2 1] ~pysor, [0 2 1| = A=1niejev.s
01 1 01 1 0 0 2

9. ny = 41, N9 = 12
ny=3ns+5,5=n3 =n1 — 3Ny
no =2n3g + 2, 2 =n4 = ng — 2ng
ng = 27”&4 + 1, 1= ny = ng — 2714 = N3 — 2(712 — 2713) = 5713 — 2712 = 5(TL1 — 3TL2) — 2712 = 57”&1 — 17TL2
nyt = —17= —17 + 41 = 24 (mod 41)

10. a) P(Z3)/(2% + 1) (namiesto 22 + 1 mdze byt iny ireduc. polyném stupiia 2), b) Alebo 28 =4-7

nie je mocnina prvocisla.

* [5] Dokazte tvrdenie: Nech A € R™*" je symetrickd matica, b € R"*1.
Potom (A*b =0 = Ab =0).

Dokaz.
A’b =0 = ||Ab||?> = (Ab,Ab) = (Ab) ' Ab=b'ATAb=b"AAb=Db"A’b =0.

|Ab|? =0 < Ab=0.



