高等工數作業

繳交日期：96/12/3

1、Let [1,0,0...,0] , [0,1,0...] , ... , [0,0,...,0,1] be n-dimensional unit vectors.
(i)  Show they span 
[image: image1.wmf]n
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 as a vector space over R
(ii)  Show they are orthonormal

(iii)  Determine whether they form a basis.

2、Verify that vectors x=[4,-2,2] , y=[2,3,-1] form an orthogonal set of vectors    

   in 
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.
3、Show the vectors x=[1,2,0] , y=[0,1,-1] , z=[1,1,2] span 
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4、Show the x=[1,2,3] , y=[-2,1,1] , z=[8,6,10] are linearly-independent

5、Let T , S be transformations of a vector space. Show:
(i)  
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<Sol. 1>

Let  
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If 
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Therefore they are orthonormal

(iii)
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<Sol. 2>
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<Sol. 3>
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 EMBED Equation.3  [image: image33.wmf]0
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∴ x, y, z can span 
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<Sol. 4>

We need to see if there exists a solution to the vector equation ax+by+cz=0, for scalars {a,b,c}.This relationship can be written: a[1,2,3]+b[-2,1,1]+c[8,6,10]=[0,0,0], which generates the following system of linear equations in three unknowns:
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∴ {a,b,c}={0,0,0} is the only solution set

∴ x,y,z are linearly independent

<Sol. 5>

(i)

Let 
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(ii)

Let 
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