MATH 590: QUIZ 1

Name:
1. For vy,...,v, in the vector space V over F, define Span{vy,...,v,}. (3 points)
Solution. Span{wi,...,v,} is the set of all linear combinations vy + - - - + v, with a1,...,a, € F.

2. Consider (R*)? with addition (z1,22) +' (y1,%2) = (z1y1,72y2) and scalar multiplication given by
c* (x1,22) = (2§,25), for ¢ € R. Verify the the following vector space axioms: (i) V has an additive
identity; (ii) Vector addition is commutative; (iii) A sum of scalars distributes across a vector. (3 points)

Solution. The additive identity is (1, 1):
(z1,22) + (1,1) = (z1 - Lm0 - 1) = (21, 22) = (1,1) +' (z1, 22).
Addition is commutative:
(x1,22) +' (Y1,92) = (2191, 22y2) = (Y121, Y272) = (y1,92) + (21, 22).
A sum of scalars distributes across a vector: For a,b € R,

(a+b) * (21,22) = (277", 257") = (2§af, 28a3) = (af,28) +' (21,23) = ax (w1, 22) + b * (21, 22).

3. Let V denote the vector space of 2 x 2 matrices over R and W denote the set of matrices (CCL Z) inV

satisfying 3a — 2d = 0. Show that W is a subspace of V. (4 points)
Solution. Suppose A = (i Z) and B = (; £) belong to W, so that 3a — 2d = 0 = 3e — 2h. Then
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A+B:< ),andS(a+e)—2(d+h)=(3a—2d)+(36—2h):O+O:O, so that A+ BeW.

For A € R, MA = ( ) and 3(Aa) — 2(A\d) = A(Ba — 2d) = X- 0 =0, so that AA € W. Therefore, W is

a subspace of V.



