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. Let W= {(a,,az,a3) eR’|a,+2a,+a,=0,a +a,+3a, = ()}. Find the basis (£Ji) for I and the

dimension (HEf) of W, (10%)

[0 2 4
. Letd=|2 4 2|. Calculate the determinant ({T%1|5) of 4 and find its inverse (2 4). (10%)
3 31
1 3 3
. Letd=[-3 -5 -31.
(3 3 1

(a) Find the characteristic polynomial (21K, the eigenvalues (FF#((E), and the corresponding
eigenvectors (REfE| B) of 4. (10%)
(b) Find an invertible matrix P and a diagonal matrix (8} f%381) D such that D = P~ 4P.(10%)

. Let B,(R) be the set of real polynomials with degree <2 and M, (R) be the set of all 2 x 2 real matrices.

Define the linear transformationT ; F,(R) - M,,,(R)by T'(p(x)) = [p(O) 0 ] .
0 p)-pB3)

(a) Find the range of 7! (10%)

(b) Find the null space of 7. (10%)

(c) Show that dim(P,(R)) = rank(T") + nullity(T). (3%)
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the standard inner product (FL¥ ) on R*.
(a) Apply the Gram-Schmidt process on 8 to find an orthonormal (Bi§i{i[=%7) basis for the plane /.

(10%)
(b) Find the orthogonal projection (IFAZHE) of (1,1,0,1)" on W. (10%)

. Let T:R" -» R"be a linear 1-1 transformation. Suppose thal {zt,,...,uk} is a linearly independent (§314:34

L) set of vectors in R". Show that{Tu,,..., Tu, } is linearly independent. (10%)

. A, Band Care nxn real matrices and 4=BC. Show that 4 is invertible(F]33%) il and only if B and C are
invertible. (7%)




