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Show all your work to get credits
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l.Let 4= 0 0 15 0 3/ find a basis of the column space, row space of A and a basis
it -2 17 0 2]
of the null space of 4. (20 %)
3 2 -1
2.1et A=| 2 0 2 |. Findan orthogonal matrix P anda diagonal matrix D, such that
-1 2 3

P'AP=D.(20 %)
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3. Let BI:{L} { J} be a basis of R?, Bzz{l, % X, x‘?} be a basis of A(R), set of

- polynomials with degree less or equal to 3. Let 7: 22 - P(R) be alincar transformation wiih
1 @]
: . : .10 2 3 .
matrix representation relative to B, B, is M Let S:R° — P(R) bealinear

transformation defined by S ([Z:’) =a+bx+(a+b)x’+(a-b)x’

a) Find the matrix representation of S relative to the bases B,B,. (10 %)

b) Find (37 — 25)(@) (10 %)

=

4.Let W=4|?|: x+2x,=0, x,—x+2x,=0", findabasisof W and W (20 %)

5.Let U,W be nonempty subspaces of a vector space V. Suppose that U # {0}, W {O} , here
O s the zero element of ¥ and U W = {0}. Show that if uel/, weWw , and they are
nonzero elements, then u,w are linear independent. (20 %)




