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QUESTION 1. Let V, W be nonzero elements of an inner product space X over R. Let D = W — St 2y
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(i) Find < V, D >,
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(i) IfFV, W are de

ie, W =cV forsomec ¢ R), what is D? Can you tell me what is c?
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(i) Assume X = R*and L = (-1,4. 1, 1) € span{V, W, Y = (~2,2,2,2)}, where V,W,Y are orthogonal. Then

L=V + W +e3Y. Find cs.
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QUESTION 2. (Short) (one line (at most 2 lines) proof). Let T L(R*, R%). Assume w € Range(T*)andy € Z (T)
(note Z(T') is the null space of 7. Shodv that < y, w >= 0. (note that 7" (h) = w for some h € R3)
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QUESTION 3. Let T : R* — R? such that T(a,b,¢) = (a + ¢, —b) (you may consider the normal dot product on R®
and R*). Find 7. - -
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QUESTION 4. Let W = span{(1, 1,0, 1),(—1,~1, 1, 1)}. Find the orthogonal complement of W' (vou may use the dot
product) L ,.l-;_
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QUESTION 5. Let W = span{(1,1,1,0).(~1,0,~1,0)} and V' = span{(2,0,1,0),(1,0,0,0)}. Find a basis for
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} . Find the Smith-form of A over Z, i.e., Find invertible matrices R and C such
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