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< Statistics > 
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< Mathematical Economics > 

 

1. [15 points] The function 𝑓(𝑥) = (
1

𝑥
)

𝑥

 is maximized where 𝑥 = 𝑥0. Find 𝑥0 and explain 

using the precise definition. 

 

2. [20 points] Let 𝑓(𝑥) = √𝑥 + 1 (𝑥 ≥ −1). Using Taylor polynomial of order 2,  

estimate 𝑓(0.2). 
 

3. [10 points] Prove or disprove. 𝐼𝑓 𝑓(𝑥) > 0 𝑓𝑜𝑟 𝑥 > 0, 𝑡ℎ𝑒𝑛 lim
𝑥→∞

𝑓(𝑥) = 𝐴  𝑤𝑖𝑡ℎ  𝐴 > 0. 

 

4. [15 points] Compute the multiple of the eigenvalues of matrix 𝐴 = [

4 1 1 1
1 4 1 1
1
1

1
1

4
1

1
4

]. 

 

5. [20 points] Find rank of the matrix 𝐴 on 4. 

 

6. [20 points] Determine whether or not the given linear system has the unique solution. 

𝐴𝑥 = 𝑏, 𝑤ℎ𝑒𝑟𝑒 𝐴 = [

𝑎11 𝑎12 𝑎13 𝑎14

𝑎21 𝑎22 𝑎23 𝑎24

𝑎31 𝑎32
𝑎33 𝑎34

]  𝑎𝑛𝑑 𝑏 ∈ 𝑐𝑜𝑙(𝐴) 
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