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(1) (20 %)Let V,W be vector spaces over the same field and L :
V — W a linear mapping from V to W. Prove that the kernel
ker L is a subspace of V' and the image imZ is a subspace of .

(2) (20 %) Consider the differentiator mapping D : Rs{t] — Rslf]
defined by D(f) = f’, where f’ denotes the derivative of f, and
R3[¢] the space of all polynomials with real coefficients of degree
at most 2.
(a) Find an ordered basis B such that the representation ma-

trix [D]p is a Jordan matrix.

(b) Find the minimal polynomial of D.

(3) (20 %) Consider the ordered basis B = {(1,0,1),(1,2,1),(0,0,1)}
of R3. Find the dual basis of B.

(4) (20 %) Given A = [ Z _41
which PT AP is diagonal.

(5) (20 %) Given A = [ bl

11 -1
composition of A.

, find an orthogonal matrix P for

], find the singular value de-
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