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1. Let V' be the vector space of all 2x3 matrices over a field 7. Let W, be

i
the subspace of ¥ which consists of all matrices of the form | = ~* % }
y z v

and let #, be the subspace of ¥ which consists of all matrices of the form

(1) (7 %) Find the dimensions of w,, w,, and W,(\W,. (You don t need to

explain your answers.)

(2) (8 ) Prove that W, +w, =V

2. (8 %27) Are the following two matrices row-equivalent? - Explain your answer.

2 0 01 1 1 2
A=|4 -1 0], B=(-2 0 -1}.
2 5 3 1 3 5

3. (10 47) Let T be a linear operator on a vector space V¥, not necessarily

finite-dimensional, and suppose 72 =7 . Prove that ¥ = kerT ®imT .

4. (10 %) Let 4 bean nxrn real matrix with 4% = 4. Prove that 4 is

diagonalizable.

S.(77)Let 4 bea 6x6 real matrix. Suppose the minimal polynomial for 4

1S p(x)=(x+1)*(x’+1).Find all the possible characteristic polynomials for

A. (You don't need to explain your answers.)




6. Let

A= . : eM_ (R).
(1)(10 4+) Find the eigenvalues and the corresponding eigenvectors of

A.

(2)(S 5}*) Determine whether 4 is diagonalizable.
g

b1 b 2.

1 1 1 2
1 1 2 1
7. (10 4~) Use Problem 6 to find the eigenvalues of the matrix |1 1 2 1 1.
1 2 1 1 1
1 1 1 1

2 _:

8.(10 7) Let Abe an nxn matrix. Prove that dim(span(/, 4, 4%,..))<n.

9. (5 %) State the definition of an inner product on a vector space V.

10. Let (.,+) be an inner product on C”.

(1)(5 %) Show that there is a unique positive definite matrix
Ae M _(C) suchthat (x,y)=y"4x forall x,yeC".

(2)(S %) Let BeM, (C). The linear operator L, is defined by

nxn

Ly(x)=Bx forall xeC". Isthe adjoint operator of L, with respectto

the mner product (.«) equalto L.?Ifnot, find L..




