LA 10.6.2013 Meno:

zpoet| Prl | Pr2 | Pr3 | Prd | Pr5 | Pr6 | Pr7 | > | znmka

v poliach R a C

1 2 1 1
1. [13 bodov] Dan je matica A = 1 1-1])ab=/|1]. Urte
-2 3 4 0

a) [1] stopu matice A, b) [3] minimlny polynm ma p(A) (vektora b vzhadom na maticu A),

)

c) [3] vlastn sla matice A, d) [4] Jordanovu maticu J a maticu P, pre ktor A = PJP~1,
e) [2] maticu f(J), pre f(\) = (A —2)Y + A2 — 1.

2. [8] Njdite rovnicu priamky y(x) = kx + ¢, pre ktor je set

> . 2| =2 -1 0 1 2
l§2|y(z,)fy7| najmen. Hodnoty y; s v tabuke — wl—-1 0234

€ RS, L,.(A) = span{Ay., Ao, As., Ay} je riadkov,

S =N

3. [10] Nech A =

= O = N
= N
=W O O
— o= NN

1—
Ly(A) = span{A,1, Ao, As3, Ass, Ass} stpcov a N(A) = {x € R®*!: Ax = 0} nulov priestor matice A.
Urte bzy a dimenzie priestorov L,(A), Ls(A) a N(A).

4. Nech L, M s linerne priestory nad poom R, B = {by,bs, b3, by, bs} je bza priestoru L, D = {d;,ds,d3}
je bza priestoru M. Napte

a) (1 bod) dim M b) (1 bod) sradnice [2b; — bz + 3by],

c¢) [3] maticu Tgp linerneho opertora T urenho vzahmi
Tby =dz, Tby =d; +dz +ds, Tby =2d; +d2+2d3, Tby =0, Tbs = —d; +2d2 — ds.

d) [3] dimker T’ a dimranT
V konench poliach

5. [6 bodov] Pomocou Euklidovho algoritmu zistite, ¢i m& polyném f(z) = * + 2® + 2 + 1 € P(Z3) koren
nasobnosti aspon 2.

6. [10] V poli F riete sstavu linernych rovnc

a)F:Z2 I1+I’3+I’4:1 b)F123 IL’1+2I3+’I4:1
o +ax3=0 2x9 +x3 =2
1+ T2 +wg =1 1+ 22+ 224 =1

7. a) [2] Napte koko prvkov m pole F' = P(Zy)/(x® + x + 1).
b) [3] Vypotajte (x + 1)(2? + x) (mod x> + x + 1).

[
[3] Dokte tvrdenie: Ak je f(z) € P(F) ireducibln polynm, tak m kad prvok 0 # h € P(F)/f(x) inverzn
(t.j. 3g € P(F), pre ktor g(z)h(x) =1 (mod f(z))).

C*



RiesSenie.

la. trace(A) =6,

121 3 8 20
b) A=| 1 1-1|,4b=1[2], A% = 4 A(A%) = [ 8 |,
2 3 4 1 4 12
1 38 2 1 2 4 5=0,a
(1 2 4 8)1;12H§12 (o 1 4 12) =4 tj map(A) =AZ—4A4+4=(\—2)2
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AL,
d) Z rovnice (A — 2I)P.3 = 0 dostaneme P,3 = (1 0 1)7, potom rieime sstavy (A — 2I)P.s = Pi3 a
(A - 2I)P*1 = P*QZ

-1 2 1|1 1 R R 0 1 01 2 111 2 00
1 2 — —

1-1-170 1 Ry 2Ry ™ 1-1 -1]0 1|, P= 210),J=|1 2 0

-2 3 2|1 0 0 1 051 2 -201 0 1 2

3
e) F(2) =3 /() =9A—2)8+2X, f(2) =4 f"(\) =720 —2)7+2, L2 =1 — f(J) = [ 4
1

21 -1
11 0
2. A= 01],b=] 2 .ATAz(loo g),Asz(ls?’).
11 3
21 4
ATA<];> =A"b = k=1,3,¢=1,6,y(x) =1,32+1,6.
3.
2-2-1 0 2 1 -1 1 0 2
1-1 10 2 0.0 30 2|_g
00 6 31 0 0 0 1 —-1])
1-1 1 11 0 0 0 0 O
B, = {Bi,, Bax, Bs,} = {(1,—1,1,0,2); (0,0,3,0,2); (0,0,0,1,—1)}, dim L.(A) = 3 = dim L,(A)

Bs = {Ai1s, Ass, Agi} (stlpce matice A, v ktorch m upraven matica pivoty), dim N(4) = 5 —3 = 2,
Byay = {(—4,0,-2,3,3)7;(1,1,0,0,0) "} (bza rieenia sstavy Az = 0).

0120 -1
4. a) dimM =3, b) [2b; — bs + 3by]z = (2,0,—1,3,0)7, c)TBD:(l 110 2),
0120 -1

d) dimker T = 3, dimranT = 2.

5. file) =at a3+ x4+ 1, folz) = f'(x) =23+ 1
(*+a3+a+1): (@ +1)=0+1 = ged(f,f) =2+ 1, ¢ = —1 je kore polynmu f' = polynm f
m kore nsobnosti > 2.

6a. P ={(1,0,0,0);(0,0,0,1); (0,1,1,0); (1,1,1,1)}

6b. P =1{(2,2,1,0);(2,0,2,1); (2,1,0,2)}

Ta. 25 =8

. (z+ )22 +2)=2@+1)2 =2+ =(3+2+1)+1=1 (mod (2® + 2+ 1)) (v P(Z3))

7c¢* h#0 (mod f(X)),stuph < stup f = ged(h, f) = 1.
Teda Ja(x), b(z), pre ktor 1 = a(x)h(x) + b(x) f(z) = a(z)h(z) (mod f(x)), t.j. g(z) = a(x).



