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Do all the following problems. Show details of your work.

1 0 1
2 1 0
0 -1 1

1Let A= . Find determinant of A and A~ if it exists. (10%)

2. (a) Define T: R* - R® by T(s,t,2,9) = (s +z+y,5 +t—z —y,35 +t — ). Find

bases of the kernel of T' and the image space of T. (15%)

(b) Define T': R? — R? by T'(z,y) = (z — 2y, + ). Find the matrix representation

of T relative to the ordered basis B = {(1,1), (—1,2)} of R% (10%)

3. Let A be an n x n matrix. Prove or disprove: If {vy,...,v,} and {Avy,..., Av,} are
independent sets, then A is invertible. (10%)

4. Let T be a linear transformation on R™ such that rank(7?) =rank(T'). Find

Ker(T)NIm(T'). Justify your answer. (15%)
21 0
5. LetA=]0 1 -1 |.
0 2 4
(a) Find the characteristic polynomial of A. : (5%)
(b) Find the minimal polynomial of A. (5%)
(¢) Find a Jordan form for A. - (5%)
(d) Find a matrix P such that P~1AP is the Jordan form in {c). (10%)

6. Let < u,v >= 21y; + 421Ys + 4T2Y1 — T2y, Where v = (1, 72)7 and v = (y, yz)T.
(a) Find a matrix A such that < u,v >= (4u)Tv. (6%)
(b) Does < -,- > define an inner product on R? 7 Justify your answer. (10%)
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