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1. Consider the following linear system

3z + 4y + 32z = 0
-y - z =1
x - 2y - 22 = 0
X
(a) (5 points) Write down A and b such thal the system has the form A |y| =b.
z

(b) (10 points) Calculate the determinant(17550) of A |, and show that A is invert-
ible(Ald).
(¢) (10 points) Find A"
T
(d) (5 points) Solve [y| by A7L
z
2. (10 points) Suppose that {v), - ,v,} is a linearly independent (457438 37 ) set ol vectors

in R*. Let A be a n x n nonsingular malrix. Show that {Avy,- -, Av,} is linearly

independent.
2 2 3
3 letA=11 2 1].
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(a) (10 points) Find the characteristic polynomial (R Z THIX), the real eigenvalues(Ff
#{8), and the corresponding eigenvectors(f##[m &) of A.

(b) (10 points) Find an inverlible matrix C' and a diagonal matrix(E M) D such
that D = C-TAC.

4. (10 points) Let L, and Ly be linear transformation from a veclor space V into a vector
space W. Let {b, - ,b,} be a basis for V. Show that il L,(b;) = Ly(b;) for all i, then
Ly(v) = Ly(w) for all v € V.
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(10 points) Let /% be the sel of polynomials with degree less Lhan or equal to 2. Find

a hasis lor the subspace of 1% consisting of all vectors of the form az? 4 bx 4 3a — 4b.

6. (10 points) Use the Gram-Schmidt process Lo transform the basis {1, 1, 1), (0, {, 1),{1,2,3)}

for R? into an orthonormal basis [or R3.

7. (10 points) bLet L Py — Py be the linear transformation defined by
L{ax® + bz +¢) = (a +b)a + b+ 2c.

(a) (5 points) Is —222 + 22 - 4 iv kernal of L7

(1)) (5 points) [s 322 + 1 in vange of L7




