1 Vysledky cviceni

Najdete-li ve vysledcich chybu, dejte mi, prosim, védét (uréité jich tam bude
spousta).

4.1.6

1. a) ano, b)ne, «¢)ano, d)ano, e€)mne, f)ano, g)ano. 2.
a) napt. P = {09 = (1,2,3,4),01 = (1,2,4,3)} neni normélni podgrupou,
b) napf. podmnozina P vSech sudych éisel je norméalni podgrupou, Z/P je
grupa zbytkovych tfid modulo 2, ¢) napf. podmnozina vSech diagonalnich
reguldrnich matic neni norméalni podgrupou, d) napt. P = {Zy, Z4} je nor-
maélni podgrupou, pfislusna faktorgrupa je grupa vsech zbytkovych t¥id modulo
2. 5.00v=(26,3,4,51),v00 = (3,2,5,4,1,6), o' = (5,1,2,4,6,3),
0% =1(1,2,3,4,5,6). 6. Oznacime-li og = (1,2,3), o1 = (2,1,3), 02 = (1,3,2),
03 = (3,2, 1), 04 = (2,3,1) a 05 = (3, 1,2),
o (o)) g1 () g3 04 05
g0 oo 01 g9 03 04 05
g1 01 (o)) (o} 05 g9 g3
g9 09 05 g0 04 g3 01
g3 g3 g4 (o1 g0 g1 g2
04 04 g3 g1 g9 g5 g0
05 05 (o) g3 g1 g0 04

7. a) okruh ano, téleso ne, b) ani okruh, ani téleso, c¢) okruh ano, téleso
ne, d) N ani okruh ani téleso, Z okruh ano, téleso ne, Q, R, C jsou okruhem
i télesem. 8. Napf. podokruh sudych ¢isel v Z. 9. a) ne, b) ne, «¢)
ano — béaze napf. B = {1,z,...,2"}, dimV =n+1, d) ne, e)ne, f)
ano — bédze napi. B = {(2,1)}, dimV = 1, g) ano — béze napf. B =

1 0 0 0 .
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) Y . 1 0 0 1 0 0 oo L
— béaze napt. B = { 0 -1 ),( 0 0 ) ( 1 0 )}, dimP=3, dopliujici

b) ano — béze napi. B = {(1,-1)}, dimP =

) @

1

0 0
dopliiujici vector napt. (1,0), c¢) ne, d) ne, e) ano — baze napt. B =
{1,2% 2%}, dimP = 3, dopliujici vectory napt. {z,z3}, f) ano — béaze napf.
B={(z+1)(x—-1),(z+1)(xr -z, (z+1)(z — 1)2?}, dimP = 3, doplitujici
vectory napt. {1,z}. 12.a) dimL; = 3, bazi jsou jakékoli tfi linedrné nezavislé
vectory, doplnék L) = {o}, dimLy; = 2, baze napt. B = {(0,2,1),(1,4,0)},
doplnék napf. L, = H(I,0,0)H, Ll + L2 = R3 = L17 Ll N L2 = LQ, b)
dimL; = 2, bazi mohou byt napf. kterékoli dva z vectori v zadani, doplnék
napt. L} = [](0,0,1,0),(1,0,0,0)|], dimLy = 2, bézi mohou byt napf¥. kterékoli
dva z vectort v zaddni, doplnék napf. L, = [|(1,0,0,0),(0,1,0,0)|], L1 + L2 =
R* LiNLy = 0, c) diml; = 2, bazi mohou byt napi. kterékoli dva z
Vectoru v zadéni, doplnék napi. L] = [|1,23 x4 5z |] dimL; = 3, zadané
vectory jsou bézl Ls, doplnék napr LYy = [|2%, 2%, 25,25)), dim(L; + Lo) = 4,
L1 +L2 = [|I+ l,iL‘ + ].7 , L |] dlm(Ll ng) = ]. L1 ﬁLg == [|$2 +I+2|],
d) dimZL; = 3, baze a doplnék viz predchozi pfiklad, dimL, = 2, baze napr.
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B{(O 0)7(0 1)},doplneknapr.V2H

Li + Ly = M(2/2), dim(L; N Le) = 1, béze napt.

+ ——

dimR; = 1, baze napf. B = {2}, izomorfismus napf. R

4.2.6
1 0 1
1.a)ne, b)ano, c)ano, d)ne, e)ano. 2.b)| 1 -1 0 |,Ker=
0 11
1 11 -
H(L_l?_l)”’ Im = [|(1a0,1)7(17—1a0)|]7 C) ( -1 1 0 )a Ker = {O}a
1
Im = “(13 1, 1)7 (*la l;O)H, e) -1 |, Ker= H(lv 130)7(3707*1)”7 Im =R.
3

4. a) napt. f(z,y,2) =(x—y+z,2—y+2z,2—y+z2), b)napf. f(z,y,2z)=

) B [ 3 -9 5
(x+y,z+2y,0), d) napt. f(z,y) = (z—y,z—y). 5.A—7<_1 4 10 )

Ker — {3}, Tm = [|(=1,2,0),(0,—3,5)[], A’ — ( N > 6. a) ano,

, b)ne. 7.b)Ker={clce R}, Im= P, 1(z),d=1, h =n,

O Wil

1
0
0
¢) ne, matice A = (a}
A= (b%),0i =1proj=2,...n+1,i=j—1, jinak b} = 0 (matice mé pod
hlavni diagondlou jednicky, jinak samé nuly).

),ai =j—1proj=2,...n+1,i=j—1,jinak a\ =0,

4.3.2

1. a) nemd redlné vlastni hodnoty, b) A\ = 0, ky = 1, L; = [|(1,1,1)]],
A2 =3, ke =2, Ly = [|(-2,1,4)]], ©¢) A1 =0,k =3, L =[(-2,-1,1)|]
d) M =2,k =3, L1 = [|(1,2,0),(1,0,1)]], e) \1 = 2, k1 =3, 4
[1(1,1,0,0),(1,0,1,0),(1,0,0,1)|], Ao = =2, ko = 1, Lo = [|(1,-1,—-1,-1)|].
4. a,b) napt. otoceni o thel ¢ # kr v R? nebo zobrazeni z cviceni la., ¢
napf. zobrazeni z cvifeni 1b, 1c, 1d,  d) napf. zobrazeni z cvi¢eni 5, e,f
skaldrni nasobek identického zobrazeni. 5. A\; =0, k1 =n+1, L; = [|1]].

6.1.4

1.a)ne, b)ano, c¢)ne, d)ne, e)ne, f)ne, g)ano. 2.a)ano, b)ne,
c) ano, d)ano, e)ne. 3. PouZijte axiomi definujicich skalarni soucin, v
prikladu b) aplikujte axiom pozitivni definitnosti skaldrniho sou¢inu na vector
a+1tb, tj. (a+1tb,a+tb) > 0 pro libovolné ¢ € R, v ptikladu f) vyuzijte platnosti
b). 4.V bodé ¢) a h) mize byt protipfikladem V = C s libovolné zvolenym
skalarnim sou¢inem, a = 1, b = i, v bodg i) t¥eba V = C s libovolné zvolenym
skalérnfm soucinem, a = 2, b=1+1. 5. a) 5, 42, (1/5,3/5), (0,1/v/2), 28,
7\/5/107 b) 1/\/?’ \/7/737 ﬁxga \/3/77(1' - 2)7 73/105 73\/§/10a C) \/77
V6, (1/V/T) - u, (1/v/6) - v, 1, 1//42. 6. ano, ON bézi je nekoneéné mnoho,
napiiklad B = {(1v/3,0), (i\/2/3,v/32)} vznikne ortonormalizaci standardni



9. Napriklad

baze. 7.[(3+1)/4]-(1,—1,1,1). 8. Napiiklad G = <
2 ), ca = (—2/5,1/5,0,—1),

a)cp =x,¢c0 =1—(3/2)z, Db) e = (1,200

C3 = <_171/270a 1/2)7 C) 1 = (17070)a C2 = (07071 , €3 = (_171a1/3)
10. a) L, = [‘(1,—1,0),(0,0,1)”, b) L, = “ 17072)’(03173)”7 ¢) L, =
% 0 i 0 3  _3 % _1
2 0100 O A
[[152*—162+3|]. 11.a) 19 1o | b) oo 12 |
1 1 12 12 12 4
00 00 i i 1 1
0 0 0 O
0 3 3 0 12 _ 1 2 1
c) 0 g % 0 .ap =T — g, a0 =% — T+ 5.
0 0 0 O
6.3.4
2. k je komplexni jednotka. 4.
M= Lk =211 = (5 75:0.000,0, -5 )],
Ao =—1ky = 2,La = [(J5, —75.0,0)(0,0, J5, )],
1 1 00 1 -1 0 0
1 1 00 -1 1 0 0
_ 1 _ 1
P=3loo0 1 1|72 0 0 1 —i |
0 0 —-i 1 0 0 i 1
)\1 = 07k1 = 27L1 = [(%7 %5070)(0707 %7 %)]a
Ny = =2,k = 1,1y = (0,0, 2, — )],
)\3:2;]’(}3:1’[/3:[(%57%7070)]7
1 1 0 0 0 0 0 0
1 1 1 0 0 _11 00 0 0
P=3loo01 1'% 2[00 1 -1
00 11 0 0 -1 1
1 -1 0 0
-1 1 0 0
1
Ps=3 0 00 0|
0 0 0 0
)‘1_lvkzval:[(%1%7070)7(07();%7%)}7
Ay =—1,ky =2, Ly = [(fraclv2,-7,0,0),(0,0, 75, — )],
1 1.0 0 1 -1 0 0
1| 1 100 1| -1 1 0 0
P=3l001 1|72 o o0 1 -1’

0 0 11 0 0 -1 1
Alzoak1:17L1:[(_%aOa%>]7
Agzl,kgzl,ng[_O,l,O)],

A3 =2,k3=1,Ls = [(2=,0, %)),



M=-2k =11, =

2
— 1 1 -1
)\1 - 1;k1 = laLl = [(%a %a_é)L
)\2__27k'2:17L2:[(%7§7§)]7
)\3*4"1{:3*1’L3: (%77575)]7
4 2 —4 1 2 2
P =3 2 1 =2 |, =% 2 4 4],
—4 =2 4 2 4 4
4 —4 2
Py=3| -4 4 -2 |,
2 -2 1
M =0k=1L= (-5, %)

Ae=2ky =1,L2 = [(5, 5],

2
1 i (1 i
(50)m=1(i )

5. p o1 pravé tehdy, kdyz p o) = o, v + 1 ano, k - ¢ pravé tehdy, kdyz

P =

N

keR. 6.a)9z%—y> —9—0:>x —%—lzo,hyperbola
é',l:(\/%7\/%)7év2 ( r r) P/_(27_1)V(P§€1ag2)

b) x +2\/_ny parabola

&= (5.2), & = (—L,+5), P = (L1) v (Pé,63)

c) 3z 2—|—6y —2z + 1 =0, jednodilny hyperboloid

eHll = (%7_% %)3 62 = (\/g’\/ga\/g) é‘,3 = (_%70’%)7 P = (%’g’_g)
v (P;é,é,€3)

d) 22 — y? — 2 = 0, hyperbolicky vélec

ey = (3\[ 3\[73_\1/5) ey = (07%7_%5)7 & = (_%’§7%)’ P = (%’%’%)
A\ (P 51 62,63)

e) 922 — 3y? +4 =0, hyperbola

A= (05 ). @ y =~ 1) P = (L -2) v (P, 8)

f) (5v/2 — 1)a? — (5v/2 4+ 1)y? = 0, realna dvojice riiznobéznjch piimek

= 1 1 —»/ 1-v2 1 / .5

€1 = (\/4::2/_\[ \/4+2f) 2= (\/4_{\/5’ \/4_2\/5)’ P = (_gvg) v (P;é1,€2)
g) 4o? +y? — 422 —4 =0, Jednodilny hyperboloid

P/:(17—2,3) (P gl,gz,gg) 6 —é;,’i—l,2,3

h) 322 4+ 2y? + 22 — 12 =0, realny ehpsmd

5’1:(%*%*%)75’2*(% % 7%) 63 (gvévg) P’ (0,0,0)V(P;517€2,€3)
i) 1502 4+ 5y% — 2522 +4 =0, d OJdllny hyperboloid

ey = (%’ %70)7 ey = (_% % 0), € €3 = (0,0,1), P =(0,1, %) v (P;é1,€y,€3)



j) 322 — 3y%? — 1 = 0, hyperbolicky valec

éi,l:( %7()’%)76‘,2*(\}57 \/—\/—) ﬂi(%a%a%)aplz(i
v (P;é1,€2,e3

k) 623 + 3y? — 222 — 1 = 0, jednodilny hyperboloid

£ = (s 5 ) 8 = (s ). 6 = () P/ = (-
v (P;é1, €2, €3)

1)222+2=0,i magmarm dvojice rovnobéznych prlmek

&= (L), & = (-5, L), P' = (0,0) v (P;é1,é2)

m) 22 — y? = 0, redlna dvojice riznob&znych pifmek

&= (75— 110) &= (5 —vio) P = (5:5) v (Pé1, &

n) 2022 — 9 = 0, redln4 dvojice rovnobéznych primek

&= (L, 1) &= (-1, 2), P'= (-1 —4) v (P;&1, &)
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