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1. (5 points) Let A and B be n x n matrices. Is
(A+ B)* = A*+ 2AB + B*?

If so, prove it; if not, give a counterexanple( L) and state under what conditions the

equation is true.

2. (5 points) Let a, b and ¢ be real numbers(E H() such that abe # 0. Prove that the plane

az + by + cz = 0 is a subspace(FZH]) of R®.

3. (10 points) Let T : R® — R? be a linear transformation. If T({1,0,0]) = [-3,1],
T((0,1,0]) = [4, =1}, and T([0, ~1,1]) = [3, 5}, find T([1,4,2)).

X Iy
4. Let L: R® — R3? be a linear transformation defined by L g, = ) + Tg
L3 1+ 2o + T3

(a) (5 points) Find the standard matrix representation(FEHEMEMEFR ) of L.
(b) (5 points) Show that L is invertible(A]i¥%).

{c) (5 points) Find a formula for L.

5. (10 points) Let V be a vector space with basis(% /%) {vy,v2,v3}. Prove that {vy, v, +

Uy, Uy + Ug + 3} is also a basis for V.

6. Given a linear systemn,

Ty o+ 22y — zz3 o= =2
2ey 4 wy 4+ zy = 0
31'1 - Lo -4~ 511)3 = 1

(a) (5 poiuts) Transfer this system as a matrix form Az = b and write down A and b.
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7.

(b) (5 points) Solve the linear system by Cramer’s rule.
-2 0 -1

LetA=10 2 0].
3 0 2

(2) (10 points) Find the characteristic polynomial(F# % HE), the real eigenvalues(Ff

#1d), and the corresponding eigenvectors(¥58 | &) of A.

(b) (5 points) Find an invertible matrix C' and a diagonal matrix(¥ f456f) D such

that D = C1AC.

8. (10 points) Let v, and v, be eigenvectors of a linear transformation 7 : V — V with

10.

corresponding eigenvalues A; and Xy, respectively. Prove that, il A} # Xy, then vy and

vy are independent (4158 37).

(10 points) Let P and @ be n X n matrices. We say P is similar to Q if there exists an

invertible n x n matrix C' such that C7'PC = Q. Prove that similar squarce matrices

have the same eigenvalues with the same algebraic multiplicities( S8 H# R #0).

(10 points) Let A be an n x n matrix such that Ax - Ay = x - y for all vectors x and ¥y

in R™. Show that A is an orthogonal matrix(1EA ¥Efi).

Page 2






