LINEAR ALGEBRA Quiz 3

NAME: Ip No.: CLASS:

Problem 1: The set of all n x n matrices having trace equal to zero is a subspace
W of M, (F). Find a basis for W. What is the dimension of W? (5 points)
Solution.

B=A{Ei,i #j,—FEn + Eg, k =2,--- ,n} is a basis for W.
dim W =n? — 1.
Problem 2: Let

V = Myo(F), W) = {(Z Z) GV:a,b,ceF},

Wy = {(_Oa Z)GV:a,bEF}.

Prove that WW; and W5 are subspaces of V', and find the dimensions of W1, Wa, Wi+
W2 and W1 N WQ. (Hlnt d1m(W1 -+ WQ) = dlm(Wl) -+ dlm(Wg) — d1m(W1 N Wg))
(10 points)

Solution.

Show that g = {((1) (1)) , (8 é) , ((1) 8)} is a basis for Wj.

Then span(f) = W is a subspace of V' by Theorem 1.5.

and

, 0 1 0 0\]. .
Show that g’ = { (_1 ol lo 1 is a basis for W5.
Then span(f’) = Ws is a subspace of V' by Theorem 1.5.

Show that v = { (_01 é) } is a basis for Wi N Ws.

dlle = 3, dlmW2 = 2,d1mW10W2 = ].dlle +W2 = 4.



