Pi{jmeni, jméno, 1D 3. 1. 2019 A

1. Vektory o, = (1,0,1,—1,—-1)T, % = (1,—-1,1, -1, -1)T 43 = (0,2,1,1,0)T, &, = (—4,0,2,2,0)T
ortogonalizujte v daném potadi. 10bodu
Uy = 0U; = (1 0,1,—1,—-1)T,

Uy = Uy — 712'_71%711 =(1,-1,1,-1,-1)T — 4(1,0, 1,-1,-1)" = (0,-1,0,0,0)7,
ﬂi ZzZZu = (—4,0,2,2,0)" - (1 0,1,—1,— )T—_Tz 0,—1,0,0,0)T = (0,0,1,1,0)T

—1
Iy = Uy — PO — Dy, — By — (—4,0,2,2,0)" — 54(1,0,1, -1, -1)" — (0,-1,0,0,0)"

U2 U2 U3 U 4

Uy |
2(0,0,1,1,0)" = (-3,0,1, — 1—1)

4 3 1
2. Diskutujte definitnost matice | 3 6 a |vzhledem k parametru a. 10bodu
1 a 4
4 3 1
4 3 : 9
Ay =4, Ay = 3 6 =15A3 = |3 6 a| = —2a°+3a—27 = -2 a- (a+3),
1 a 4
pozitivné definitni pro A; > 0,A; > 0,A3 > 0 to jest a € (—3,%), proa € R — [—3, %] je
indefinitni
s - : -4 9 .
3. Vypoctéte exponencidlu matice A = | 13 10bodu
—4 — )\ 9 2 . .. ., t
XA = IR (A —2)? je minimaln{ polynom. P(x) = Az + B, f(z) = €*

1—6t 9t
% —2A+ BAte? = A= P(z) = te®r + (1 — 2t)e*, P(A) = *
—4t 146t

4. Urcete nejvetsi feseni (koren) rovnice 4Inx = x s presnost{ 1072 10bodu
nejveétsi feseni rovnice = 8,613169, nejmensi feSeni rovnice = 1,429611

x|-1101(1]2]|3
y|-5|-1|1]1]|-1

5. K zadanym bodum

vypoctéte linedarni a kvadratické vyrovnani.10bodu

5 5 15| =5
y=-2+2 y=—-1+3z—2> 5 15 35 5
15 35 99 | —9

1
6. Vypoctéte integral / €O (? du piesnosti 1072 10bodu
u
0, 6010443853 "
7. Zaved'te pojem matice a determinantu. Operace s maticemi. 5bodu

8. Interpolace funkei. 5bodu



Pi{jmeni, jméno, 1D 3. 1. 2019 B

1. Vektory o, = (0,1,—1,1,-1)T, 0, = (=1,1, -1, 1, =17 43 = (2,1,1,0,0)T, ¢, = (0,2,2, —4,0)
ortogonalizujte v daném poradi. 10bodu
ﬁl - 171 (07 17 17 ]-7 ]-)T7

ufzm—uﬂm._(LL 1,1,-1)" - 4(0,1,-1,1,-1)" = (-1,0,0,0,0)7,
i@:@rgﬁ gf =(0,2,2,-4,00"-2%(0,1,-1,1,-1)"==2(-1,0,0,0,0)" = (0,1,1,0,0)”

*:n;-@@-ﬁwwm Sty = (0,2,2,-4,0)" — 54(0,1, 1,1, -1)" = §(~1,0,0,0,0)" —

U1 -y U2 4

Uy 4
12(0,1,1,0,0)" = (0,1, -1, -3, -1)"

-3 1 a
2. Diskutujte definitnost matice 1 =3 2 |vzhledem k parametru a. 10bodu
a 2 -4
-3 1 a
3 1 9 10
A1:—3,A2: 1 _3 :8,A3: 1 -3 2 =3a"+4a—20=3 a+§ (a—2),
a 2 -4
negativné definitni pro A; < 0,Ay > 0,A3 < 0 to jest a € (—— 2) proa € R\ [—13—0,2} je
indefinitni
. - : -8 4 .
3. Vypoctéte exponencidlu matice A = | 9 4 10bodu
—8 - /\ 4 2 . . . 1. 2 xt
XA = I (A +2)° je minimdalni polynom. P(z) = Az + B, f(z) =e

2 2 2 2 [ 1-6t 4
e =24+ BAte™ = A= P(z) =te Mz + (1+2t)e ™, P(A) =™
=9 146t

4. Urcete nejvetsi feseni (koten) rovnice 61nx = x s piesnost{ 1072. 10bodu
nejvétsi feseni rovnice = 16, 99888735, nejmensi feSeni rovnice = 1.22680

x| 2]0[1]2]4
v 133|117

5 5 25 25
25 65 289 | 169

5. K zadanym bodum

vypoctéte linearni a kvadratické vyrovnani. 10bodu

1 .
6. Vypoctéte integral / Sm_éli) du pfesnosti 1072 10bodu
U
0, 2842269855 ’
7. Skaldrni soucin, ortogonalizacni proces. 5bodu

8. Numericka integrace funkef S5bodu



Pi{jmeni, jméno, 1D

3. 1. 2019 C

1. Vektory o = (—=1,1,1,0, —=1)T, o = (

ortogonalizujte v daném poradi.

_17 17 17 _17 _1)T7 173 = (17 O: 17 27 O)T7 274 = (27 _47 25 07 O)T

10bodu

i =t =(-1,1,1,0,-1)7,
s 272 — ufglu =(-1,1,1,-1,-1)" - 4(-1,1,1,0,-1)" = (0,0,0, -1, O)T
s = 3= g5 — it = (2,-4,2,0,007= (= 1,1,1,0,=1)T=32(0,0,0, —1,0)" = (1,0,1,0,0)"
Uy = 0y — P8 — TRy — By = (2,-4,2,0,0)" - 4(—1,1,1,0,—1)T— 9(0,0,0,-1,0)" —
2(1,0,1,0,0)" = (-1, 3,1,0 -1T
12 a 2
2. Diskutujte definitnost matice a 3 1 |vzhledem k parametru a. 10bodu
2 1 3
12 a 2
Ay =12, A, = ‘ 12 S=36-a®2y=| a 3 1|=-3c+datsd=-3 (a+ %) (a—6),
2 1 3

pozitivné definitni pro A; > 0,A; > 0,A3 > 0 to jest a € (—— 6) proa € R\ [—%,6} je

indefinitni

3. Vypoctéte exponencialu matice A = (

-5 12 .
4 9> 10bodu

XA = ’ _5_2 A 9 1_2)\ ‘ = (A —1)(A — 3) je minimaln{ polynom. P(r) = Az + B, f(z) = "
Bt _ ot 3et _ o3t 4et =363 663 —Gef
¢t = A+BAe* =344 B = P(z) = — S04 20 "% pa) =
2 —2e%t +2e! —3e' 463!
4. Urcete nejvetsi feseni (koten) rovnice 8 Inx = x s piesnost{ 1072. 10bodu

nejvétsi feSeni rovnice = 26, 09340, nejmensi feseni rovnice = 1, 155371

5. K zadanym bodum x|-310]1]3}4 vypocteéte linearni a kvadratické vyrovnani.10bodu
v112|3|4[0]5
5 5 35 10

y=3—-1 y=-3—2r+a’

5 35 65 | —20
35 65 419 | 184

1
t
6. Vypoctéte integral / ar:_(zi) du presnosti 1072 10bodu
u
0, 3709274393 ’
7. Definujte vektorovy prostor, jeho bazi a dimenzi. 5bodu

8. Numerické metody feseni rovnic.

5bodu



