Homework 1

1. Let A = {(z1,22) : 21,22 € R}. Define addition and scalar multiplication on A
as follows:

(x1,22) + (y1,92) = (%1 + Y1, 22 + y2), and
oz, x2) = (axq,x2) for a € R.

Is A, with the above defined addition and scalar multiplication, a vector space
over R?
2. Let R® = {(21,%9,73) : x1,72,23 € R}. Define addition and scalar multi-

plication on R? in the standard way as follows:

(z1,®2,23) + (Y1, Y2, y3) = (21 + Y1, T2 + Y2, 23 + y3), and
oz, 2, z3) = (ax1, axs, axs) for a € R.

Is R3, with the above defined addition and scalar multiplication, a vector space

over R?

3. For each of the following subsets of R?, determine whether it is a subspace
of R3:

() U = {(z1,72,23) € R : 21 + 229 + 323 = 0}
(b) W = {(.’E17$271'3) S RB L X1T2T3 = 0}

(c) V ={(z1,72,73) ER3: 21 + 19 + 23 = 1}



