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{i}. Find all the eigenvalues of 4.
{it). Find an invertible matrix P so that £7'AF is a diagonal malrix.

(iii). Evaluate A% « 74% + 1547 — 114,

(2} (10pts) Let
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Find all possible matrix I with entries in the real number R such that B4 = AB.

(3) (12pts) Let A be a 3 x 3 matrix over the real number R. Frove that A 1s milpotent 1f

and only if for every »n the trace of A" 5 0.

(An n % n matrix C is nilputent if C% = 0 for some integer & = 1. If C = (¢, then

rt
the #frace of {15 Z Cise )
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(4) (20pts)
{1} Classify up to isomorphism all groups of order Z1.
(i) Find the smallesi, integer n so that the permutation group S, has an abelian
subgroup of order 21. Justify vour answer.

(5) (20pts] -

(i) Find all possible e, € Zs so that 22 + ax + b is ireducible in Zsjz].

(i) Find all possible ¢ € Z4 so that z* + 7 + ¢ is irreducible in Zg[x].
{G) (20pts)
(i) Prove that for every natural mimber n the polynomial x* —2 € @Q[z] is irreducible.
{il) Find the splitting field extension of 2! — 2 over Q.
{ii) Let £ be the splitting feld extension of x* — 2 ever Q. Find [F: Ql.

{iv) Let & be the Galois group of the irreducible polynomial £ — 2 over Q. Prove

that & = 3. the dihedral group ol order 8.



