

一、(1) What is a subspace of a vector space? (2%)
(2) What is the basis of a vector space ? (3%)
[image: image1.wmf]
(3) Show that W = {(x, y, z)| x, y, z
[image: image2.wmf]Î

R, x+y-z=0} is a subspace of 
[image: image3.wmf]R
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.(5%)
(4) Find the basis of W.(5%)
二、Define T:
[image: image4.wmf]R
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 by T(x, y, z) = (x+z, y+z) for x, y, z
[image: image5.wmf]Î
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(1) What is the linear transformation from a vector space to a vector space? (2%)

(2) Show that T is a linear transformation. (5%)

(3) What is the range and null space of a linear transformation? (3%)

(4) Find the range and null space of T. (5%)

(5) Find the matrix representation of T from the basis {(1, 1, 1), (1, 1, 0), (1, 0, 0)} of 
[image: image6.wmf]R
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 to the basis {(1, 1), (1, 0)} of 
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.(10%)

三、 Let G be a group and let a be one fixed element of G. Show that 
[image: image8.wmf]H
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 = { x | xa = ax, x
[image: image9.wmf]Î

G } is a subgroup of G.(10%)
四、寫出矩陣乘法(matrix multiplication)的定義。(10%)

五、求
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之反矩陣。(10%)
六、如果n階方陣U滿足
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    也就是
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之行向量並同時視為n×1矩陣) (15%)
七、何謂有限域(finite field)? 並舉一實例說明。(15%)
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