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1. Let be a subspace of R*.
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(1) Find a basis of W . (7%)
(2) Find an orthonormal basis of W . (8%)

2. Let V Dbe areal vector space and let W, and W, be two subspaces of V . Prove thatif W, UW, is
a subspace of V ,then W, cW, or W, cW,. (15%)

3. Let V be the real vector space of real valued functions defined on (0,).
(1) Is {cosx,sinx,e*} alinearly independent setin V ? Explain. (6%%)
(2) Is {cosx,cos 2x,cos3x,c0s” X,cos’ x} a linearly independent set in V ? Explain. (6%)
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3) Is , a linearly independent set in V ? Explain. (89
@) {(x+1) (x+1)° (x+1)”} ¥ Incep plain. (8%)
1 0 3
4, Let A=|2 -1 3 |.Compute A, (17%)
0 0 -2

5.(1) Let e,=[0,0]", e, =[1,0]" and e, =[0,1]". Suppose v,,v,,v, € R* are vertices of a triangle.
Show that there exist a unique invertible 2x2 matrix A and a unique column vector b e R? so that
themap f:R* >R? ,givenby f(X)=Ax+b for xeR’ satisfies f(e,)=V,, i=0,12.(8%)

(2) Suppose u,,u,,u, e R? are vertices of a triangle. Prove (1) with e, replaced by u,. (8%)

6. Let M,(R) be the real vector space of all 2x2 matrices with real coefficients. Fora 2x2 matrix A,
define T, :M,(R) > M,(R) by T,(X)=AX-XA. Show that if A is not a multiple of the identity
matrix, then the rank of rank(T,) is 2 [Hint: Determine the rank of T, if Aiisa Jordan matrix].
(17%)




