國立臺中教育大學101學年度研究所碩士班招生考試
考科二：線性代數試題
適用學系:數學教育學系碩士班
考生請注意：選題作答採大題方式，本「線性代數」試卷共十大題
【第一大題】（計算題 10％）
令 
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，試求
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之反矩陣與特徵值。
【第二大題】（證明題10％）
設 
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 與 
[image: image4.wmf]HC

 均為 
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 常數方陣，若 
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為正定（positive definite），且 
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 亦為正定時，試證 
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 之所有特徵值的實部均為負數。
【第三大題】（計算題10％）
令
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之定義為
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，試求
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之像 (image)的基底 (basis) 與維度。
【第四大題】（計算題10％）
Let 
[image: image12.wmf]321

111

792

A

éù

êú

=--

êú

êú

ëû

, 
[image: image13.wmf]141

111

792

B

-

éù

êú

=--

êú

êú

ëû

. Find an elementary matrix 
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 such that 
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【第五大題】（證明題10％）
Show that 
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 is a subspace of 
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【第六大題】（計算題10％）
Consider the least squares problem 
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,  where 
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 and 
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. Write down the corresponding normal equations and determine the set of lease squares solutions.
【第七大題】（證明題10％）
Let 
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 be a square matrix with 
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 where 
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 is the zero matrix. Show that if 
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 is diagonalizable, then 
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【第八大題】（證明題10％）
Determine whether the set 
[image: image27.wmf]

 is a basis for the vector space 
[image: image28.wmf]

.
【第九大題】（計算題10％）
Let 
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, 
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, and 
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 be the column space of 
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.

(a) Find an orthonormal basis for 
[image: image33.wmf]

.

(b)
Find the orthogonal projection of 
[image: image34.wmf]

 on 
[image: image35.wmf]

.

【第十大題】（計算題10％）
Let 
[image: image36.wmf]

 be an 
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 real matrix. Suppose that the minimal polynomial for 
[image: image38.wmf]

 is 
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. Find all the possible characteristic polynomials for 
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.
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