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i l.Let A4=}-1 0 -3}, find the eigenvalues and eigenvectors of A. Is A

diagonalizable? Give your reason. (15%)

2. Find the matrix representation of the following linear transformation

T:R'— P(R) givenby

T(a,,a,,ay,a,) =a, +a, +(a, +a,)x +(a, +a,)x* +(a, ~a,)x’

relative to the ordered bases

1 1 1 |
1 1 1 0

A| = 1 » Az = 1 y AJ = 0 s A‘ = 0 for R‘
1 0 0 0

and B =l+x, B,=1-x,By=1-x’, B,=1+x' forP,(R)where P,(R)is

the set of all polynomials of degree less or equal to 3 with real coefficients.
What is the rank of T 7 Give your reason. (15%)

3. Let A be a real n by n upper or lower triangular matrix satisfying

AA' = A' A where A'is the transpose of A. Show that A is a diagonal matrix .
(10%)

\
4.Let weR" with ww' =1.IfA=1- 2ww', show that A is symmetric and
orthogonal. ( 10 %)

5. Let V be a finite dimensional inner product space and W be a linear subspace of V. v
Showthat ¥V =W +W*. (15%)

6.Let T:V — W be any linear transformation and assume that Ker(T) and Im(T) are
both finite dimensional ( 20 %)
a) Show that V is also finite dimensional and
dim(V)= dim(Ker(T)) + dim(Im(T))
b) If V is the space of all n by n real matrices , W = R and T(A)= trace(A). Show
that dim(Ker(T)) = n? -1

7. Let A be areal n by n matrix and b bq_é,"téa_l__,n by 1 vector. Show that Ax=b has a

vee oy solution if and only if ab = 0 for all 1 by n vectors a such that aA =0. (15%)




