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1. Consider Lhe following linear system

3z + dy + 3z = 0

BA7S L 3o

-y - oz =1
x - 2y - 2z =0
"
(a) (5 points) Wrile down A and b such thal the system has the form A |y | = b.
z

(1) (10 points) Calculate Lhe delerminant(F75U3X) of A | and show thal A is invert-
ible(Al3).
(¢) (10 points) Find A"
T
(d) (5 points) Solve |y | by A"
2
2. (10 poinis) Suppose that {vy,- - , atlsa l_inem‘ly_ independent(ﬁ‘fﬁtzﬁ.12) sel ol vectors
in B*. Lel A be a n x n nonsingular matrix. Show that {Av,, .-, Av,} is linearly
independent.
2 2 3
JletA=|1 2 1f.
2 -2 1
(a) (10 points) Find the characteristic polynomial (R3¢ £ ), Lhe real eigenvalues(1F
#{H), and the corresponding eigenvectors(FF 7| &) of A.
(b) (10 points) Find an invertible matrix C' and a diagonal matrix($ f¥/) D such
that D = C'AC.

4. (10 points) Let L, and Ly be linear transformation from a vector space V inlo a vector
space W. Lel {by,- -, b} be a basis for V. Show that if L;(b;) = L,(b,) for all 4, then
Ly(v) = Ly(v) for allv € V.
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(10 points) Let P, be the sel of polynomials with degree less Lhan or equal to 2. Find

a basis for the subspace of I, consisting of all vectors of the form ax? 4 bx + 3a — 4b.

6. (10 points) Use the Gram-Schumidt process Lo lransform the hasis {(1, 1, 1), (0, 1, 1),(1,2,3)}

for R? into an orthonormal basis for R*.
7. (10 points) Let L : Py — Py be the linear transformation defined by
L{az® 4+ bx +¢) = (a + b)x + b+ 2¢.

(a) (5 points) Is —2x? + 22 — 4 in kernal of L7

(b) (5 points) Is 322+ 1 in range ol L?




