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1) I § = {d, ¥, W} is a basis for the finite dimensional vector space V, then show that
T = {il — 20 + 3w, 24 + ¥ — @, @ — ¥ + W} is also a basis for V.
(20 points)
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2) For the given matrix A,

find,
a) A basis for Row(A),
b) A basis for Col(A),
c¢) A basis for Null(A).
d) rank(A).
(6 + 6+ 6 + 2 = 20 points)
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3) Let E; be the elementary matrix obtained by the row operation Swap (R;, R;), Es be the ele-
mentary matrix obtained by the row operation ch;, ¢ =scalar, E; be the elementary matrix obtained

by the row operation cR; + It;, ¢ =scalar, and let A be n x n matrix and det A = —5 . Evaluate the
followings for ¢ = 4:

a) det(E;A),
b) det(E,E,A),
c) det(EyE,F3A),
d) det(B,E;'A).
(5+5+5+ 5 = 20 points)
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4) Let W = Span{p:(z), p2(z), pa(z), ps(x)} be a subspace of the vector space
Py = {ap + a1z + a»2?| ag, a1, a2 € R} spanned by the polynomials p;(z), ps(z), ps(2), pa(z) where
pi(e) =1 -2+ 222 poa) =3+, pa(z) =5 — x4+ 43?2, ps(a) = —2 — 22 + 222,
a) Find a basis for W.
b) What is the dimension of W?
c) Is W = P,7 Why? Explain your answer.
(16 + 2 -+ 2 = 20 points)
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5) Let V be the vector space of all functions from R to R with usual definitions of addition and
scalar multiplication:

(f +9)(@) = f(z) + g(z), (ef)(z) = cf(2), ¢ = scalar € R

Prove that,
a) If Wy is the set of all even functions in V, ie. Wy = {f() € VIf(—z) = f(x)},
b} If W, be the set of all odd functions in V, i.e. Wy = {f(z) € V|f(—2) = —f(2)}
both W, and W, are subspaces of V.
(10410 points)
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