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1. Find the dimension and the bases of the following homogeneous system. (10%)
x+2y+3z+t=0
2x+4y+7z+4t=0
3x+6y+10z+5t=0

2. Find a basis for the subspace W of R* that is orthogonal to u=(1,-2,3,4) and v=(3,-5,7,8). (10%)

3. Let R® have the Euclidean inner product. Use the Gram-Schmidt process to transform the basis (u,,u,,u3) into
an orthonormal basis, where u; = (1,1,1), u, = (=1,1,0), uz = (1,2,1). (10%)

4. Let T:R* - R® be the linear transformation defined by T(ay,az) = (a; + 3a,0,2a, — 4a,). Let B and y be the
standard ordered bases for R? and R, respectively. Now 8 = {(1,0),(0,1)} and ¥ = {(ey, &5, €3)}. Find the matrix
representation of T in the ordered bases B and v [T]g. (10%)
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5. Let T:R? » R3? be the linear transformation defined by T ([x:]) = [‘5951 + 13xz]. Find the matrix for the
—7x, + 16x;

transformation T with respect to the bases B = (u;,u;) for R? and B’ = (v, v,,v3) for R3, where

1 -1 0
oy e oo o o

6. let T:P, —» P, bedefined by T(ag + ayx + a;x?) = (Say + 6a; + 2a;) — (a; + 8a,)x + (ag — 2a,)x2.
(a) Find the matrix T with respect to the standard basis for P,. (5%)
{b) Find the eigenvalues of T. (5%)
(c) Find bases for the eigenspaces of T. (5%)

7. Define T:R? - R? T(w,z) = (z,w). Find all the eigenvalues and eigenvectors of T. (15%)

8. In R* let U = span((1,1,0,0),(1,1,1,2)). Find w € U such that [ju — (1,2,3,4)|| is as smal! as possible. {15%)
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