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(1) (20 points) Construct an R-linear transformation 7: R4 — R4
such that the range of T = the null space of T".

(2) (20 points) In the real vector space P (the vector space of
polynomials with real coeflicients and of degree < 2), define

f, 9 :/0 fl)glz) de.

(a) Show that (—, —) is an inner product.
(b) Use Gram-Schmidt process to transform {1,z, 2*} into an
orthonormal basis for Ps.

(3) (20 points) Find a unitary matrix P such that

L1 =i
(0 7)r
is diagonal. (P* stands for the conjugate transpose of P:)

(4) (20 points) Let W; and W, be subspaces of a finite dimensional
real vector space V. Suppose Wi N W, = {O} and dim W; +
dim W, = dim V. Show that any vector v € V can be written

as
v = wy + wo, for some w; € Wy and w, € W,

in a unique way.
(5) (20 points) Find all the a € R such that the matrix

01 a
0 01
000

is similar to the matrix
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