Vektorové prostory Il - ddu

1. Zjistéte, zda jsou nasledujici mnoziny vektorové prostory:

a) V= {(x,y,2): X, y, z U R} soperacemi (x,y,Z)EB(xl,yl,zl) = (x+x|,y+y‘,z+z|), koxy,z) =
(kx,y,z), k O R

a) V= {(x,y): x, y O R} s operacemi (x,y)®(X,y) = (x+x+1y+y+1), ko(x,y) = (kx,ky), kOR
[ano; ne]

2. Zjistéte, zda dana podmnoZina tvofi vektorovy podprostor v R* (s obvyklymi operacemi
sC¢itani a ndsobeni skalarem):
a) M = {(x,y) OR% x.y >0}
byM={(x,y) DR} x=y+ 1}
[ne; ne]

3. Ktery z vektori uy, ua, us, us dopliiuje mnoZinu a na bazi prostoru R*?
a)a =[(1,-2,1-1)7, (1,0,-1,-1) ", (1,1,-2,0) ' ]
u=(-12-1,)" us=3,-1,-2,-D) ", us = (2,1,0,-2) ", us = (2,1,-3,-2) "
b a =[(1,3,0,-D)7, (1,0,0-1) ", (0,2,1,0)" ]
u=(-L1,-,D)" u=3,-1,0,-3) ", us = (2,1,0,-2) ", us = (1,-2,0,-1) *
[us; zaden]

4. Naleznéte soufsdnice vektoru v v bazi a vektorového prostoru V:
ayv=21LD0"%a=[273)"0394"1,53)"],V=R’
bv=2LD"% a =[(1,0,1)" (1,007 (1,1,D"], V=R’
)v=(0,027"a =[(4.2,-1,-6)",3,1,1,-2)",(1,2,1,1) ', (2,3,1,0)"], v=R*
dv=(1111)" a =[(0,00.-5",(1,2,3,1)", (1,0,-1,0) ", (0,1,1,0) "], V=R*
ey v=4—4x-2x% a =(1-x% 1+x,1-x), V=Ryx] (polynomy st 2 nad R)
f)V:x3+x2+x+1,a =(1 +x3,x+x3,x2+x3,x3),V=R3[x]
g)v=/62\,a=//10\,/01\,/11\,/10\\,V=Maty,(R)

\13/ \W10/ \00/ \00/\01//

5. Zjistéte, zda je zobrazeni f: R" -> R" linearni. Pokud ano, najdéte Ker fa Im f.
2
a) f(xy)=(x,¥°)
b) f(x,y) =(2x + 3y, x-y)
C) f(X,Y) = (Xa 1- Y)Z
d) f (XJY9Z) = ((X+Y) » X—Y, X + y + Z)
[ne; ano: Ker = {0}, Im f= R ne; ne]

6. Necht o a f jsou baze v R®. Najdéte matici prechodu od baze a k bazi p a pomoci ni urdete
soufadnice vektoru w = (-5,8,-5) v bazi B:

a)a =[(-3,0-3)", (-3.2-) 7, (1,6,-1) " 1, B =[ (-6,-6,0) ", (-2,-6,4) ", (-2,-3,7) " ]
ba=[CLD.Q2-,D, 12D ], =[(B.1-5",(1,1,-3) ", (-1,0,2) " ]

7. Ve vektorovém prostoru R3[x] jsou dany baze o = (l,x,xz,x3) ap=(1+x, 1-x, X4x, x2-x° ).
Najdéte matici pfechodu od baze a k bazi B a matici pfechodu od baze B k bazi a.



