九十四學年度第一學期 線性代數 小考2(A) (§4.1 ~ §4.5)  (除填充題外需列計算過程，不可使用計算機及計算紙)

學號：                    姓名：                   

1. Let u = (1, 2, 2), v = (2, 3, 1) be vectors of R3.
(a) (3%) Determine the dot product of u and v.    -10    
(b) (3%) Find the norm of u.     3    
(c) (3%) Find all values of c such that ||cu||=15.    (5   
(d) (5%) Find the normalized vector of u.    (1/3, -2/3, 2/3)    
(e) (5%) Determine the cosine of the angle between u and v.      
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(f) (6%) Determine a vector that is orthogonal to both u and v.
   Let w = (a, b, c),                   
u ( w = a 2b + 2c = 0
v ( w = 2a + 3b  c=0     ( let c = t, then b = 3t, a = 4t     (   the vector is t(4, 3, 1), where t(R{0}
2. (20%). Prove that the set 
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 is not a vector space.
Choose (1, 1, 0) ( W and 1/2 ( R.
Since 1/2((1, 1, 0) = (1/2, 1/2, 0) ( W, W is not closed under scalar multiplication.
( W is not a vector space.
3. (20%) Let 
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. Is W a subspace of R4? Why?.

The zero vector of R4 is (0, 0, 0, 0). 
Since (0, 0, 0, 0)( W, W is not a vector space.
4. (20%) Show that (3, 3, 7) is a linear combination of (1, 1, 0), (0, 1, 1) and (1, 0, 1).
If (3, 3, 7) = a(1, 1, 0) + b(0, 1, 1) + c(1, 0, 1),
then   a +    c = 3            (   a = 13/2
       a + b    = 3                 b = 7/2
          b + c = 7                 c = 7/2
 Therefore (3, 3, 7) is a linear combination of (1, 1, 0), (0, 1, 1) and (1, 0, 1).
5. (15%) Let v, v1, and v2 be vectors in a vector space V. Let v be a linear combination of v1 and v2. If c1 be a nonzero scalar, show that v is also a linear combination of c1v1 and v2.
    v is a linear combination of v1 and v2
(  there exist a, b ( R such that v = av1+ bv2
(  v = (a/c1) (c1v1) + bv2  (note that c1 is nonzero)
(  v is also a linear combination of c1v1 and v2
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