TUTORIAL 6. LINEAR INDEPENDENT SETS. SPANNING SETS.

6.1. Decidewhether the given set of vectorsislinearly independent in the indicated vector

space.
a {x*+x>+x*+x +1,x*+x+2,x}inR[X] over R,
b. {(1,0,2),(1,1,0),(0,1,2)} inZ3 over Z,,
c. {(101),(11,0),011} in R®over R,
d. {sinx, cosx, x} inR" over R,
e. {sin’x, cos’x, sin 2x, cos 2x} in RR over R,
foo XX X, X+ X, + Xg, oo, X X T X, X5, X000, X, } IS Tinearly
independent, in any vector space V,
0 { X +X,% + X5,y Xy + X, X+ X} I { X, X5, X5,..., X, } iSlinearly independent,
in any vector spaceV,
h. {x +Vv,x, +Vv,...,x, +\} if { X;,X,,X,...,X,} islinearly independent and v is any
vector,
i. S, whereSOT and T islinearly independent,
j. S, whereTOSand T islinearly independent,
K. {X,X,,Xs,..., X, }, where x;Ospan(S), x#0 for i=1,2, ... ,n, sets § arefinite and

pairwise digoint and the set $00S,00 ... S, islinearly independent.

6.2. Find the dimension of each of the following vector spaces:

S@e@rPpo0o

R over Q,

Cover R,

All polynomials with real coefficients, of degree <7, with aroot at 1, over R,
F" over F, where F isany field,

All polynomialswith real coefficients, of degree <8, divisible by x*+1, over R.
Span({sin® x, cos” X, sin 2x, cos 2x}) over R,

Span({ X, X, , X3,..., X1} ), where{ X, X,, X;,..., X, } isabasisfor V,
Span({ X, X1, Xy—p .- X} ), Where { X;, X,,X,,..., X, } isabasisfor V,
{(xy,Z) OR? | x+y+z+t=0} ,

{(xy,z)OR* | 2x+y=21},

spang(1,2,1,0),(1,3,1,1),(0,1,2,-1),(-3,1,2,2)} over R,

222 over 7,



