5 - Domaci cviceni ¢. 5

Piiklad 5.1. Rozhodnéte, zda dané zobrazeni je linedrni.

1. £:R3 — Ry dané pfedpisem
L([a,b,c]T) =[2a —b+c,a+b—2c]T,

2. L:Ry — Ry dané ptedpisem
L([a,b,c,d]T) =[a+b+2c+1+d,a—2b+c—d]T,

3. L:R3 — Ry dané predpisem
L([a,b,c]T)=[a—b+c,2a+b—c,a+b+c,a—b+2c,2a+b+ 37T,

4. L:R3 — Rg3 dané ptredpisem
L([a,b,c]T) =[a—b+2¢c,—2a+2b—c,—a+b+ |7,

5. L:Py — R4 dané predpisem
Llaz? +bx+c)=[a—2b+c,a+b+c,a+4b+c,2a—b+ 2|7,

6. L:P3 — My o dané predpisem
a—b+c—d a+2b—c+2d

3 2 =
L(ax® +br® + cx +d) = 2a0+b+d a—4b+3c—4d |’

Priklad 5.2. Urcete dimenzi a najdéte alesponi jednu bazi jadra Kerl a obrazu ImL.

1. £:R3 — Ry dané predpisem
L([a,b,c]T) = [2a + 3b — ¢,4a — b+ 3|7,

2. L:R3 — R5 dané predpisem
L([a,b,c]T) =[a—b+3c,b+c,2a+b—c,0,—a+ b+ 27,

3. L:R3 — Rg3 dané predpisem
L([a,b,c]T) = [a+3b—c,—2a — b+ 5¢, —a + 2b + 4] 7T,

4. L:Py — R4 dané predpisem
L(az? +bx +¢) =[a+b—4c,—2a + 2b+ ¢, —a + 3b — 3¢,4b — Tc|T,

5. L:P3 — M o dané piedpisem
a+2b—c+d —-2a—b+3c+d

3 2 =
L(az® 4+ bx* + cx + d) = —a+b+2+2d a+5b+4d |

Priklad 5.3. Je déno linedrni zobrazeni L£:U4 — V. Urcete matici A zobrazeni £ v bézich
U1, Usg, ... prostoru U, v, ve, ... prostoru V.

1. £L:R3 — Ry dané predpisem
L([a,b,c]T) = [a+2b— 3¢,2a — b+ 4c]T,
IR,gZ Uy = [1,1,0}71, Ug = [0, ].,].]T, us = [1,0, 1}T7
RQZ v = [1,2]T, Vo = [271]T,

2. L:R3 — R5 dané ptedpisem
L([a,b,c]T)=[a+b+c,—2a+b—c,a—b+2c,a+2b—c,a—b— 7T,
Rgl uy = [1, 1, 1}T, U = [0, 1,1]T7 us = [O,O7 1}T,
Rs: v1 = [1,1,1,0,0]7, vy = [0,1,1,1,0]7, v3 = [0,0,1,1,1]7, vs = [1,0,0,1,1]7,
U5 = [1’ 1,0,0, l]Ta



3. L:R3 — Rz dané predpisem
L([a,b,c]T) =[-a+2b—c,2a —b—c,—a — b+ 2|7,
]R,g: Uy = [271, 1}T, Ug = [1,2,1]T, Uus = [1,1,2}717
Rg: v = [1, 1,0]T, Vg = [1,0, 1]T, V3 = [07 1, 1}T,

4. L:P3 — Ry dané predpisem
L(az® +bx® +cx+d)=[da—2b+c+d,a+b—c+2d,3a —3b+2c—d,5a — b+ 3d]7,
Pyruy=al+1lLus=a224+1,us=x+1, ug =1,
Ry:vy =[1,-1,1, -1, vo =[1,-1, -1, 17, w3 = [1,1, -1, -1]T, vy = [1,1,1, -1]T,

5. L:P3 — My 2 dané pfedpisem

a+2b—c+d a—b+c—d
—2a+b—c+2d 2b—c+2d }’
Pyug=at+22+z,us=a?4+c+1us=x+1, ug =1,

2 1 1 2 1 1 1 1
M2,21711:[1 1},22:{1 1],1)3:[2 1}7?)4:[1 2}

L(az® +bx? + cx +d) = [

Piiklad 5.4. Je dano linearni zobrazeni £:U4 — V. Urcéete matici A zobrazeni £ ve stan-
dardnich béazich ey, es, ... prostoru U, fi, fo,... prostoru V a matici B linedrniho zobrazeni £ v
béazich uq,us, ... prostoru U, vy, ve, ... prostoru V.

1. £:R3 — Ry dané ptedpisem
L([a, b7 JT) = [a —|— 3b — ¢, —2a + 2b + 5¢c] 7,

Rs: e [1,0,0] =0, 1,O]T, e3 = 1[0,0,1]T,
]RQ [130] [Oa 1] )
RS [17 ]-7 1} [03 172]Ta uz = [anv 1}T7
Ro: o1 = [12]7, v = 2,11,
2. L:Rs — R dané ptedpisem
L([a,b,c]T) = [a—f—b,b—&—c,a—i—c,a—i—2b—|—c7a—i—b—|—QC}T7
Ra: e; = [1,0,0]T, e2 = [0,1,0]7, e3 = [0 0,1)7,
Rs: f1 =11,0,0,0, O} fo= [O,l,O 0,07, f3=1[0,0,1,0,0]7, f, = [0,0,0,1,0]%,
f5 = [0707()’05 I]T
]R,g: uy = [17170}71, U = [0, 1,1]T, us = [1 1 1}
Rs: v1 = [1,1,0,0,0]T, vy = [0,1,1,0,0]%, [O,O7 1,1,0]%, vy = [0,0,0,1,1]T,
vs = [0,0,0,0,1]T,

3. L:R3 — Rg3 dané predpisem

L([a,b,c]T) =[2a+b—c,—a+b+2c,a+2b+ |7,
Ra: e; = [1,0,0]7, e2 = [0,1,0]7, e3 = [0,0,1]T,
Ra: fl = [130,0]Ta f [Oa 1,0]T7 f3 = [O 0, 1]T,
Ra: up = [1,2, 1], ug = [2,1,1]7, uz = [1,1,2]7,
Ra: v1 = [1,2,1]7, vy [2,1,1]T, =[1,1,2]7,

4. L:Py — Ry dané predpisem
Llaz® +bx+c)=[a+b—c,a—b+c,—a+b+c,a+b+ T,
Porer=a% e =z, e3=1,
Ra: fl = [1307070] f2 [O L0, O} f3 [0 0,1,0] f4 = [0703071]Ta
Po: ul—m2+:v uz—m—i—Lug x2—x+1,
Ry v = [1,1,1, =17 vp = [1,1, -1, 1]F, w3 = [1, -1, 1,1]7, vy = [-1,1,1,1]T,



5. L:P3 — My 2 dané pfedpisem
a+2b—c+d a—b+c—2d }

3 2 =
L(ax® +br® + cx +d) = [ —a+b+2c—d a+b+c+d

Psier=a3 ea=a% es=x,e4=1,
1 0 0 1 0 0 0 0
M2,2~f1—{0 0} fo = [ }f3 [ }f4 [0 1}
Pyiug =2 —a’+zr—1lus=a+2’4+z+1Lus=a+2>—2+1, uu = -2 +2>+z—1,
Mo ot 01 — 1 1 101 100 1 0
2,2 V1 = 0 0 , V2 = 1 0 y U3 = 1 1 , Vg = 0 —1|"

Priiklad 5.5. Jsou dédna linedrni zobrazeni:

L1:R3 — Py piedpisem L1 ([a,b,c]T) = (2a — b+ 3¢c)x + (a + b — 2¢),
Lo: Py — Ry predpisem Lo(azx +b) = [a + b,a — 2b, —a + 3b,a — b]T.
Urcete:

a) slozené zobrazeni £:R3 — Ry,

b) matici A; zobrazeni £; ve standardnich bazich e; = [1,0,0]7, ex = [0,1,0]7,e5 = [0,0,1]7
prostoru Rs, p1 = x, po = 1 prostoru P
matici Ay zobrazeni L ve standardnich bazich p; = x, po = 1 prostoru Py , by = [1,0,0,0]7,
by = [0,1,0,0]7 b3 = [0,0,1,0]T, by = [0,0,0,1]7 prostoru Ry,

c) matici A slozeného zobrazeni £ ve standardnich bazich e; = [1,0,0]7, es = [0,1,0]T,e53 =
[0,0,1]7 prostoru Rs, by = [1,0,0,0]7, by = [0,1,0,0]T, b3 = [0,0,1,0]T, by = [0,0,0,1]T
prostoru Ry,

d) urcete matici Ag - Ay,

e) matici By zobrazeni £; v bézich v; = [1,2,1]7, vo = [2,1,1]7 03 = [1,1,2]T prostoru Rs,
¢ =2+ 3, go = —x + 2 prostoru Py
matici By zobrazeni Ly v bazich ¢1 = x + 3, g2 = —x + 2 prostoru Py , y1 = [1,1,1,-2]T
yo = [1,1,-2, 1] yz = [1, -2, 1,17, y3 = [~ 2,1,1,1] prostoru Ry,

f) matici B slozeného zobrazeni £ v bazich vy = [1,2,1]7, vy = [2,1,1]T v3 = [1,1,2] prostoru
]R{’n Y1 = [17 ]-7 ]-7 _2]T7 Y2 = [17 17 _27 1]T7 Yys = []-7 _2 1 1] , Ya = [_27 ]-7 ]-7 1]T prOStoru R47

g) urcete matici Bo - By.

Priklad 5.6. Jsou dana linedrni zobrazeni:

L1:R3 — My predpisem Ly ([a,b,c]T) = a+2b b+ 2c

a—c a+b+c |’
})=(a+b—c—d)x+(a—b+2c—3d).

Qo

Lo: My 9 — Py piedpisem Eg([ CCL
Urcete:

a) slozené zobrazeni £:Rs — Py,

V)
|

b) matici A; zobrazeni £; ve standardnich bazich e; = [1,0,0]7, e

1 0 0 1 0
prostoru Rs, p; = 0 0 , P2 = 0 0 1 7
- 1 0 |01 _
b1 = 0 0 , P2 = 0 0 , P3 =

matici Ag zobrazeni Lo ve standardnich bézich
[ (1) 8 ],p4 = [ 8 (1) } prostoru M o, by =z, by = 1 prostoru Py,



¢) matici A slozeného zobrazeni £ ve standardnich bézich e; = [1,0,0]T, e; = [0,1,0]T ,e5 =
[0,0, 1] prostoru Rs, by = x, by = 1 prostoru Py,

d) urcete matici Ag - Ay,
e) matici By zobrazeni El v bazmh v = [1,2,3]7 =
(11 3 10 0
=11 o™ 1 1197

1
1
matici By zobrazeni Lo v béazich ¢ = [ 10 ], g2 = [

[ (1) 1 ] prostoru ./\/12727 y1 = x — 3, y2 = 2z + 1 prostoru P,

f) matici B slozeného zobrazeni £ v bazich v; = [1,2,3]7, vo = [2,3,1]7,v3 = [3,1,2]7 prostoru
R3, y1 = — 3, y2 = 22 + 1 prostoru P,

g) urcete matici By - By.

Priklad 5.7. Jsou dana linedrni zobrazeni:

L1:Ry — My 3 piedpisem L;([a,b,c,d]T) = atb b—c ct+d

a+c b+d b+c |’
Lo: My 3 — Po predpisem Eg([ Z 2 Jf ]) = (a—c+2e)2?+(b+d—f)z+(a+b+ct+d+e+f).
Urcete:

a) slozené zobrazen{ L:Ry — Pa,

b) matici Ay zobrazeni £, ve standardnich bazich

el = [_1,0,0,0]T, ez = [0, 1,0,0]T, e3 = [0,0,1,0]7, e4 = [0,0,0,1]7 prostoru Ry,
|1 00 _010 0 0 1 10 00 |0 00
pl_-o 0 0-7p2_ 00 0 , D3 00 0 P4 = 1 0 0 , D5 = 01 01/
[0 0 0]
P = 00 1| prostoru My 3
matici Ay zobrazeni L, ve standardnich bazich
100 [0 10 [0 o0 1 o o0 o0 o o0 o0
pl*_o 0 O_ap2* 0 0 0 , D3 = 000 y P4 = 1 0 0 , D5 = 01 01
[0 0 0]
D6 = 00 1 prostoru Ma 3,
by = 22, by = x, b3 = 1, prostoru Ps,

¢) matici A slozeného zobrazeni £ ve standardnich bézich
e1 =[1,0,0,0]T, ea = [0,1,0,0]7, e3 = [0,0,1,0]7, eq = [0,0,0, 1] prostoru Ru,
by = 22, by = x, by = 1, prostoru Pa,

d) urcete matici Ag - Aq,

e) matici By zobrazeni £; v bazich
v = [_17 27 37 0]T7 Vo = [07 17 27 3]T7U3 = [27 17

3,017, vy = [3,0,1,2]T prostoru Ry,
|1 11 0 1 1 .
q1 - | O 0 0 7q2 - 1 0 O 7q3 -

0
00 1 [0 o0 o0 [-10 0
11 0P 111" 01 1)

6 = (1) (1) 1 prostoru Mo 3
matici By zobrazeni Lo v bézich

7_111 0 11 |0 0 1 {0 0 O | -1 0 O
q1 = 0 0 O:|7q2_|:1 0 0:|aq3_|:1 1 0:|7q4_|:1 1 1:|7q5_|: 0 1 1:|a



-1 -1 0
g6 = { 0 o0 1 } prostoru M 3,
yp=224+2x+1, yp =222 +x—1, y3 = —x2 + = + 1 prostoru Po,

f) matici B slozeného zobrazeni £ v bazich

v1 = [1,2,3,0]7, v =[0,1,2,3]T,v3 = [2,1,3,0]7, vy = [3,0,1,2]7 prostoru Ry,
yi=224+2x+1, yo=222+2—1, y3 = —x% + x + 1 prostoru Pa,

g) urcete matici By - By.



