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1. (10 points) Let

-1 0 O
A=|-4 2 -1
4 0 3

Find (if exists) an invertible matrix C and a diagonal matrix D such that D = C~*AC. Also, find the eigenvalues
of A0,

(1) The eigenvalue of A% are . (2) Is A diagonalizable?

If A diagonalizable, C= , D= ,and A00= (REEZEARE).
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2. (15 points) Find the formula for the linear transformation 7' : R? — R? that reflects in the line 3z +y = 0.

Answer: T'([z,y]) =
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) =221 + 29

xhy = x1 + 3x9
(b) Find the solution that satisfies the initial condition z1(0) = 2, 22(0) = 5.

3. (15 points) (a) Solve the system {
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4. (15 points) Let the sequence ag, a1, ... given by ag = 0,a; = 1, and ax, = ax—1 + %ak,g for k > 2.
(1) Find the matrix A that can be used to generate this sequence. (2) Estimate({z]) ax for large k.

Answer: A= , Ap=
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5. (10 points) Find the projection of [1, 0, 0] on the subspace W = sp([2, 1, 1], [1, 0, 2]) in R3

Answer:
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6. (15 points) Use Gram-Schmidt process to find an orthonormal basis for the subspace W of R* spanned by [1, 0,
1,0], [1, 1, 1, 0], [1, 0, 1, 1]. Find the QR~factorization of A, where

O = O
O = = =
—_ = O

Answer:

Q= , R= , an orthonormal basis =
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7. (10 points) Let W be a subspace of R™ and let b be a vector in R™. Prove that there is one and only one vector
7in W such that b — j is perpendicular(ZE H) to every vector in W.
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O RELEEE
8. (10 points) The trace of an n x n matrix A is defined by
tT‘(A) = a1 +a2 + ... +ann-

Let the characteristic polynomial p(A) factor((RX 57 f#) into linear factors(— A=), so that A has n (not
necessarily (Wi/H) distinct(“~[5])) eigenvalues A1, Mg, ..., A,. Prove that

tr(A) = (=1)""(Coefficient ({484) of A"~ in p()\)
=AM+t ...+ A,
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9. (10 points) Prove that, for every square(1IE757%) matrix A all of whose eigenvalues are real, the product of its
eigenvalues is det(A)
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10. (10 points) Prove that, if a matrix is diagonalizable(R]¥f84%(L), so is its transpose(fE#E ).
Sk 44 PUN RGN BHEE
Question: 1 2 3 4 5 6 Total 7 8 9 10 Total
Points: 10 | 15 | 15 | 15 | 10 | 15 | 80 10 10 10 10 20

Score:




