Math 333 (2004) Assignment 3
(Due: October 7, 2004 in class)
Maximum 90points

1. (20) State which of the following sets V' are vector spaces. If it is not a
vector space, state all the axioms in pg 204 of the textbook that are not
satisfied.

a) Standard addition and scalar multiplication operations on IR? with:

Vz{xEIRZ:xle}

b) Matrix addition and scalar multiplication and

a

V:{ueMggzu: { 1 2}f0rsomea,b€]R}
¢) Matrix addition and scalar multiplication and

V:{UEMQQZU/:[COL [l))yforsomea,bE]R}

d) The set V = IR? where if 2,y € V and o € IR addition and scalar
multiplication are defined by:

2@y = (z1y1,T2y2)
a0z = (axy,axs)

2. (35) Use Theorem 5.2.1 of the textbook to determine whether the sets W
defined below are subspaces of the indicated vector spaces V. In all, the
usual addition and scalar mutliplication definitions apply. When W is not
a subspace indicate why.

a)W:{ueMggzu:[i db]wherea+b+c+d:0} ,V = Moy

b)WZ{UGMQQIu: [Z S}wheredet(u)z()} ,V = Moy
C)W:{UEIR3:U3:u1+u2} ,V=1R?

d) W={feCMR): f(x) <0} ,V=C(R)
e)Wz{fecaR):%Jrf:o} ,V = C(R)

f) W={feC(R): f(0) =0} ,V =CIR) (be careful here)
g) W={AeM,, AT =—A} V=M,



3. (20) For each of the following express w as a linear combination of the
vectors vy indicated. The vector space V' which w, vy are elements of are
also indicated.

a) V=R’ w=(7,89), v = (2,1,4), v2 = (1,—1,3), v3 = (3,2,5).
b) V=P, w=52>+13x+3, vy =22+ 20+ 3, vo = —2% — 3z + 1.
c) V=C(R), w = cos(2z), v1 = cos’z, va = sin’z. (Think trig)

-1 -5 1 2 2 1
d)V:Mzz,w:[ 4 1},91:{_1 O:|”U2:|:1 1}

4. (15) Indicate whether the following statements are true or false. When
false, give a counterexample.

a) Let Ax = b be a consistent system where A € IR™*" and b # 0. Then,
V={zeR": Az = b}

is a subspace of IR".
b) If span{vi,ve,...var} = span{uy, ug,... uy} then M = N.

c) Let z,y, z,w € IR?. Suppose that w € span{z,y} and w € span{y, 2}
then IR? = span{z,y, z}.



