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. Let V be the vector space of functions on R. Show that {sin” z}%2, is a linearly

independent set in V. (20 pts)

. Let V be a vector space over an infinite field F' and uy,--- ,un € V are linearly
independent over F. Show that, for any vi,--- ,v, € V, u1 + vy, -+ ,Un + Qvn

are linearly independent over F for all but:finitely many values of @ € F. (20 pts)

. Let V be a vector space over a field F and T a linear transformation on V. Suppose
that for each v € V there exists A, € F such that Tv = A, v. Show that there exists

A € F such that Tv = Av for all v € V. (20 pts)

. Let F be a field and Aj,---, A,z a basis of M,(F), the algebra of all n x n matrices
over F. Show that for any set ¢1,: -+, c,2 € F there exists a unique B € M, (F) such

that tr(A;B) = ¢; for all i = 1,--- ,n2. (20 pts)

. Determine what kind of quadratic surface the surface represented by the equation

z? + 9% + 2% — 22y — 2yz — 22z = 1 is. (20 pts)




