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1. (20%) Consider the homogeneous linear system

Zq -+ 312 — 213 -+ 2Z5 = 0
211 -+ 612 — 513 — 214 -+ 4Z5 — 31?6 = 0

523 -+ 1014 -+ 15$6 = 0
2([1 -+ 622 -+ 824 -+ 4%5 -+ 18$6 = 0

Using Gaussian elimination, find the general solution of the linear sys-
tem, and find a basis for the solution space.

2. (20%) Let n be a positive integer, and H, be the set of all n xn symmetric
matrices. Prove that H,, is a subspace of the space of n x n matrices.
Find a basis for H;. What is the dimension of H3?

211
3. (20%)Let A= [1 2 1]. Find an orthonormal matrix I/ so that UT AU
11 2

is a diagonal matrix.
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4. (20%) Let a and § be two positive real numbers, andlet A= [ 8 o £

BB a

Give a necessary and sufficient on «, 8 so that A is positive definite.
5. (20%) State the following theorems.

(5.1) Cauchy-Schwarz inequality.
(5.2) Dimension theorem of a matrix.
(5.3) Spectral decomposition theorem of a symmetric matrix.

(5.4) Cayley Hamilton theorem.




