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x-4y—- z+ w= 3
1. (10 points) Use Gaussian elimination to solve the system < 2x =8y + z—-4w= 9.
-x+4y-2z+5w=-6

2. Let A=
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(a) (10 points) the characteristic polynomial and the eigenvalues of 4,
(b) (15 points ) a basis for each eigenspace of 4, and
(¢)( 5 points) the algebraic and geometric multiplicity of each eigenvalue.

3. Let P”(R) consist of all polynomials over R having degree less than or equal to #. Define a
function T:P,(R) = P,(R) by T(f(x))= xf(x)+ f'(x), where f'(x) denotes the derivative of
F(x).

(a) (10 points)Provethat T is a linear transformation.
(b) (10 points ) Compute the nullity and rank of T.
(¢) (10 points ) Use the appropriate theorems to determine whether T is one-to-one or onto.

4. (10 points) Find an orthogonal basis for R’ contains the vector v = (1, 3,4 )

5. (10 points)Let T be a linear operator on a finite-dimensional inner product space V. Prove that
N(T*T) =N(T), where N(T) isthe null space of T and T' is the adjoint operator of T.

c d a b

b c d
6. (10 points)Let T Dbe the linear operator on szz(R) defined by T(a j = ( J

Determine whether T is normal, self-adjoint, or neither.
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