MATH 2341, HOMEWORK NO. 2
Due: Thursday October 14th, 2004 in class

1. Let V be the subspace of F([0,1],R) generated by the functions f1, fo and f3 given by

1

filz) = T 1 fo(z) =2 —x and f3(x) = 2*

for all z € [0,1]. Find a basis of the subspace U of V' that consists of all the functions g of V' such
that g(0) = g(1).

2. Let W be the solution set in C? of the linear equation iz + (1 — i)y — z = 0. Among the sets
below, determine those that make a basis for W and justify your answer.

i) {(,14¢-1} (1) {(1,1,1),¢,1,—9)} (i) {(0,1 —4,1+14),(0,1,1 —2i)}

1
3. Let A= 2
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(i) Determine the rank of A and a basis for the set of solutions in R* of the homogeneous system
AX =0.

(ii) Give a basis of the row space Rowr (A) of A and a basis for the column space Colg(A) of A.

4. Let Wi and W5 be the subspaces of My 2(R) given by

Wy = { (m x) ST, Y, 2 ER} and Wy = { < ¢ b) ; mb,cER}.
y oz —a ¢
Determine bases for Wi, Wy, W1 N Wy and Wy + Ws, and verify the following equation
lel(Wl N WQ) + lel(Wl + WQ) = dim W7 + dim Ws.

5. In each case, determine if the given function is a linear map.

(i) T:R? — R3 such that T'(z,y) = (zy, x,7).

(ii) T:P2(R) — P3(R) such that T'(p(x)) = zp(x + 1).
1 -2
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A € M3 2(R). Determine a basis for the image and a basis for the kernel of T.

6. Let T: Mz 2(R) — M 2(R) be the linear map given by T'(A4) = ( ) A for all matrices



