Domaci cviceni ¢.4
9. Rozhodnéte, zda dané zobrazeni je linearni.

(a) L:R3 — Rs dané piedpisem
L([a,b,c]") =[2a —b+c¢,0,a+3b—c,0,3a+ 20|, [£ je linearni],

(b) L£:R4 — Ry, dané predpisem
L([a,b,c,d]")=]a—b+2c+1,b—d—a]", [£ nenf line4rni],

(c¢) L:P3 — Ry dané predpisem
L(ax® +br? +cx+d) =[a—b+2¢,b—d— a]t, [£ je line4rni],

(d) £: My3 — P, dané pfedpisem

[,(l Z 2 ; ]) = (a+b)z* + (c+ d)z + (e + f), [£ je linearni]

10. Urcete dimenzi a najdéte alespon jednu bazi jadra KerL a obrazu Im.L.

(a) L:R3 — Rs dané predpisem
L([a,b,c)T) =[2a—b+¢,0,a+3b—c,0,3a+ 2b]7T,
[dim(KerL) = 1, baze je napi. [—2,3,7]"
dim(ImL) = 2, béze je napt. [1,0,3,0,2]", [1,0, —1,0,0]"],

(b) L£:P3 — Ry dané predpisem
L(az® +br* +cx+d)=[a—b+2c,b—d—a],
[dim(KerL) = 2, baze je napi. —22% + z + 2, 2° + 22,
dim(Im£) = 2, béaze je napf. [1,0]7,[0,1]", ImL = Ry,

(¢) L£: My3 —> P, dané piedpisem

z([z ’ ;]):(a+b)x2+(c+d)x+(e+f),

. o o [-1 10 _100 -1
[dim(KerL) = 3, béze je napf. Bl—[ 0 0 Ol,Bz—ll 0 0],

Bs = [ 8 _(1) (1) ], dim(ImL) = 3, béze je napt. 2%, z,1, ImL = Ps].

11. Urcete matici A linearniho zobrazeni £ ve standardnich bazich ey, es, ... a p1,po, ....

(a) L:R3 — Rs dané pFedpisem
L([a,b,c]") =[2a —b+¢,0,a+3b—c,0,3a + 207,
[R,3I €] = [1, 0, O]T, €y = [0, 1, O]T, €3 = [0,0, 1]T,
Rs: p1 = [1,0,0,0,0]7, p» = [0,1,0,0,0]7, ps = [0,0,1,0,0]T, ps = [0,0,0,1,0],



Ds = [07 Oa 07 07 1]T:

2 -1 1
0 0 0
A=|1 3 —1]]
0 0 0
3 2 0

(b) L:P3 — Ry dané pfedpisem
L(ax® +br? +cx+d)=[a—b+2¢,b—d—a]l,
Prer=a ea=2% e3=2x, e, =1,

Ro: p1 = [17 O]Ta P2 = [07 1]T7

a2

(¢) L: My3 — P, dané piedpisem
E(l o boc ]) = (a+0b)a® + (c+d)z + (e + f),

d e f
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12. Urcete matici B linearniho zobrazeni £ v bazich vy, ve, ... a uy, us, ....

(a) L:R3 — Rs dané pFedpisem
L([a,b,c]T) =[2a —b+¢,0,a+3b—c,0,3a+ 2b]7,
Rs: v1 = [1,2,3]", v, = [2,1,3]", v3 = [3,1,2]7,
Rs:up = [1,2,-1,1,1]", us = [2,1,1,1,0]", us = [-1,3,1,0,0]", us = [2,1,0,0,0]7,
us = [1,0,0,0,0]7,

78 11
—7 -8 -11

B=| 18 18 26 |]
—61 —62 —89
150 156 222

(b) L:P3 — Ry dané predpisem
L(ax® +br® +cx+d)=[a—b+2¢,b—d—a]l,
Parvg = 23 +222 + 2+ 2, 09 = 22 +222 4+ 20— 2, v3 = 2% + 222 — 2 — 2,
vy =23 —22% — 12— 2,
Ro: uy = [1,2]7, up = [2,1]7,



(¢) L: M3 — P, dané predpisem

E(lz 2 Jf]):(a+b)m2+(c+d)x+(e+f),

110 01 1 00 1
M“'Vl_lo 0 0]’V2_l0 0 0]’V3_l1 0 0]"’4_[

000 10 0
V5_[0 1 1]’V6_[0 0 —1]’

Po:ug =22 + 22, ug = + 2, uz = 2% + 1,

B=!

L4 -1 2 5

8§ 2 —4 -1

13. Jsou dana linearni zobrazeni L;:R3 — P, dané predpisem
Li([a, b, c]") = (@ +b)z* + (2a — ¢)z® + (b+ 3¢)z® + (2a + b)z + (b + 4c),
Ly: Py — My o dané predpisem
Lo(az* +bz® + cx? +dz +e) = atd=c b+2c+€].

2a —c+2d b+d+ 3e

(a) Urcete sloZené zobrazeni £:R3 — Moy,

2 5 8 2 -4

3a+b—4c 2a+3b+ 9c
N
[£([a, b, c] )—{6a+3b_3c 4a+4b+1lc]’

(b) Urcete matice A1, Ag linedrnich zobrazeni £, Lo a matici A sloZeného zobrazeni

L ve standardnich bazich

[R,g,l € = [1,0,0]T, €y = [O, 1,0]T, €3 = [0,0, 1]T,
3

P4:p1:l‘47p2:x7p3:x2a_p4:map5:1>
10 01 00 0 0
M?,Q'VI_[O 0‘|7V2_-0 0‘|7V3_[1 O‘|’V4_[O 1‘|7
o 10 01 —1 31 —4
01 2 0 1 2 3 9
[Al_gig’A2_20—12 o|"A=]6 3 —3|)
01 4] 01 01 3 4 4 11
(c) Urcete AgAq,
[AsA; = Al

14. Urdete, zda k danému linedrnimu zobrazeni £ existuje inverzni zobrazeni £~! a toto

inverzni zobrazeni urcete.

Navod: Uréenim jadra a obrazu L ukazete, Ze zobrazeni je izomorfismus. K urceni

inverzniho zobrazeni £~! vyuZijte matici zobrazeni ve standardnich bazich.



(a) L:Ry — Py dané piedpisem
L([a,b]") = (2a — b)x + (a + 3b),
[dim(Kerl) = 0, dim(ImL) = 2, £ je izomorfismus,
L7 Yaz +b) = 2[3a + b, —a + 20]"],

(b) L£: M5 — R4 dané pfedpisem
E(l ‘Z 3 ]) =[a+b+c+db+c+dc+ddT,
[dim(KerL) = 0, dim(ImL) = 4, L je izomorfismus,

L7 ([a,b,¢,d]") = l Z:z b_cci ]]'



