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1. {12 points)
Let A € My, a(R). Show that if rank 4 = m, then there exists B € M, .o[R)} such

that AH =L,

2. (12 points)
Let A, & be nxn matrices over an infinite fieid F.

{n} Chow that there exisie ¢ € F such that A+ eI is invertible.
(b) Show that if B is invertible then there exists ¢ € F such that A+ eB is invertible

3. (20 points)

(2) Let W be a subspace of R"(with the standard inner product}. Define W=
[ €R8 [« x5 >= 0 for all y € W}. Prove that if z €R®, then there exists
o unique Yo € W such that z - yp € W and ||z — golf < [iz — gl for all y € W
(L) Let A € Myua(R), b€ B™ and loet 5={r € R* | Az = b}, If & ¢ ¢, prove that
there exists & unique mp € & such that [|@o] < ||| for all = € 5.

4. (16 points)
Iet A be & (teal) positive definite matrix such that Al = ( g g ) :
(a} Compute tr{A) and det{4).
(b} Find A.

E. (20 points)

(a) Computo A", where A = ( E } )

7 7
(b) Let o and 3 be real numbers and let < g, > be a sequence such that

1
fy == €L a3 — |S!H"|'1 - -2'-{1'_1?1_1 + L 5 2],’”- E 3.

Compute i, in terms of &, 7 and n,

f. (12 points)
Give an example of a nontrivial homomorphism  of ZyxZy into Sg and juatify

YOUT Anawer.
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7. {12 points)
Suppose (7 is an abelian greup of order 24 and ¢ has exactly three olements
of order 2. Determine the isomorphism class of (7.
8. (16 points)
Let F' = {0,1,2,b} be a field with 4 elements. Write down tables of addition and
multiplieation of the field & and justify your answers.




