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1. (20%) Find the solution set of the system of linear equations 

{

𝑥1 + 2𝑥2  − 𝑥3 + 3𝑥4 = 2
2𝑥1 + 4𝑥2 − 𝑥3 + 6𝑥4 = 2
𝑥1 + 3𝑥2 − 𝑥3 + 5𝑥4 = 5

. 

 

2. (20%) Find an orthogonal or unitary matrix P and a diagonal matrix D such that P*AP=D, where 

𝐴 = (
3 1 1
1 3 1
1 1 3

). 

 

3. (20%) Let V=𝑃3(𝑅) with the inner product 〈𝑓(𝑥), 𝑔(𝑥)〉 = ∫ 𝑓(𝑡) 𝑔(𝑡) 𝑑𝑡.
1

0
 Apply the Gram-

Schmidt process to the subset 𝑆 = {1, x , 𝑥3} of the inner product space V to obtain an orthogonal 

basis β for span(𝑆).  

 

4. (20%) In 𝑅2, let 𝐿 be the line y=4x. Find an expression for T(x, y), where T is the reflection of 

𝑅2 about 𝐿. 

 

5. (20%) Let 𝚨 and 𝚩 be n ⨯ n matrices with real entries. The trace of 𝚨 is defined by 

tr(Α) = ∑ 𝛢𝑖 𝑖.

𝑛

𝑖=1

 

Prove that tr(𝚨 𝚩)=tr(𝚩 𝚨). 


