1. [12 bodov]
Rieste stustavu, rieSenie napiste v algebraickom tvare, urobte skiisku spravnosti.

(1—d)x—2iy =3
Q+i)z+Q+i)y=1+i

Riesenie pomocou Cramerovho pravidla

1—4i —2i . . . . . ,
d_’2+i 144 =(1—i)(1+i)+2i(2+1) =2+4i -2 =41,
d=| 2 —% =3+4+3i+2i(1+i)=1+5i
VT4 144 = :

1—i 3 , ,
dy=\o ; 144/ =2-6-3i=—-4-3i,
po— L5 —i _ 5-i

45 —1 4

y= A8z 43 p_ {(% ~ L, —%+i)}
Ly=(1—i)%t -2 83 = 5§ —5i—1+8+6i]=3=P
Lo=(2+i) %+ (14i) 22 =110 2i+5i+1+4i—-3—-4-3i]=1+i=P,
2. [18bodov| Rozsirent maticu ststavy upravte na redukovaniu stupiiovitii a napiSte mnozinu vsetkych jej
rieSeni. Urobte skii§ku spravnosti.

201 —dxo +3x3 — x4 =1

1 —2x9 + 23+ 214 =0
3rx1 —4xo + x3 4+ 224 =2

1 -2 1 210 1 -2 1 210 1 -2 1 210

2 -5 3 —-11)~10 -1 1 —=5|1]~10 -1 1 —5]|1

3 -4 1 2|2 0 2 -2 —4|2 0 0 0 —14|4

1 21 2] o0 1 -2 1 0| 4/7 10 -1 0] 10/7
~lo -1 1 =5 1 |~[0 -1 10 -37)~[01 -1 0] 3/7

0 0 0 1]|-2/7 0 0 0 1]-2/7 00 0 1|-2/7

Pz{(%—i—a,%—l—a, ,—%)ﬂéR}

ng%—f—a—Q(%—I—a)—i—a—%
Ly=32+a)—4(2+a)+a—2=2=P;



3. |15 bodov| Dané st matice

30
(32 ) a1
2 1
Urcte hodnost (rank) matice A a matice B, a vypocitajte matice
A+ B, B+ A, AB, (AB)™', BA, (BA)™!

Riesenie
10
rankA=2 B~ |0 1] = rankB =2
0 0
A+ B ani B 4 A nie je definované
AB = (_71 g) det(AB) =3, (AB)'=31 ((1) 73>
3 6 3
BA=11 3 0
2 5 1

1
det(BA) = 3|1
2
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Pr.4
Polyném f(z) = 42°—10x*—423 4922 +122+4 napiste ako sucin ireducibilnych polynémov nad R aj nad C.
c € {£1,4+2, 44,435, +1}
F1) =15, F(~1) = -9
4 -10 -4 9 12 4
2l 4 -2 -8 -7 =2 |0
2] 4 6 4 1 |0

flx) = (x — 2)%(423 4 622 + 42 + 1)

4 6 4 1
—3l 442 [0
D=16-32=-16<0 = f(z) =4(z —2)%*@@+ 1) @* + 2+ 3)

. nad R
T2 = 7_434’ = —% + %z’, f(z) =4(x — 2)2(x + %)({L‘ + % + %z)(x + % — %2)
nad C

Prb

222 + 4z + 3
(22 +32+4+2)(22+x+1)

napiste ako sucet elementarnych zlomkov nad R
(22 +32+2)=(@x+2)(z+1), D=1-4=-3<0

Funkciu f(z) =

B b cr+d
f(x)_:n+1+x+2+x2+:v+1

222 +dzx+3=alz+2)(@®+z+ 1) +bx+ 1) (22 +2+ 1)+ (cx+d)(z+2)(x+ 1)

r=-1:2-443=1=a-(-1+2) a=1

r=-28-843=3=(—2+1)4—-2+1)b=-3b b=—1

r=0:3=2a+b4+2d=2-142d = d=1

r=1:9=9a+6b+6c+6d=9+6c = c=0

1 -1 1

f(x):m+1+x+2+x2—|—x+1




Pr.6
Dany je bod A = [1,1, 1] a priamky

p=x=3+1 g=x=3—-2t
y=2+2t ; y=—4+2t
z=5+4+2t,teR z=1t,teR.

a) Zistite, ¢ st dané priamky réznobezné a uréte pNyq.

b) Vypocitajte vzdialenost dist(A, p) bodu A od priamky p.

c¢) Urcte v8eobecnt rovnicu roviny p, v ktorej lezia obe dané priamky.
d) Vypocitajte vzdialenost dist(A, p)

Riesenie
a) P=(3,2,5),Q=(3,-4,0),u=(1,2,2) || p, v=(-2,2,1) || q
0 6 5
(P-Q) - (uxv)=]1 2 2/=0:-(-2)—6-5+5-6=0 = st roznobezné.
-2 2 1
=34+t =3—-2ly = 1 =2, y=242t1 =24ty =—4+2ty = ta=1,1t = -2,

alebo
242ty = —4+ 2ty 2t; — 2ty = —6 1 -1|-3]~10 —-3]-3 t2=1
t1 = —2
542t =ty 2t1 —to = =5 2 —1/-5 0 —5| -5
png=[1,-21]
—
A PA:A—P:(l,l,l)—(3,2,5):( 2, — 1—4)
b) // u:( 1, 2 2) :
= : (A— P) xu=(6,0,-3) =3(2,0,-1)
A—-P 3V5
d gy - A= P xul 35 o
{ul| 3

¢)n=(1,2,2) x (-2,2,1) = (=2, —5,6)
p=-2@-1)—-5y+2)+6(z—1)=0
p=-2r—-59+624+2—-10—6=—-22—->5y+62—14=0

. |—2-5+6-14/ 15
d) dist (A, p) = -
) dist (4, ) 1+25136 165




