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20% 1.

{a) Prove that Q(v/3 + /7 } = Q(v/3,+/7), both are the é:{tensian fieids of the rational
nilmbers, .

{b) Prove that %% — 3 is irreducible over Q(V2).
0% 2. KEpisa prime, show that |
fl@)=aP g2 g3 fng

is irreducible in Q[z].
15% 3. Let P be a fixed odd prime, and let

R={2](a,8) =1, (a,p) =1, 4, are intogers }
be & subring of the rational numbers. Then prove
(B)={prir<RYCR

18 am_a:dmal ideal of .

15% 4. If G is a group of order p™ {(n 3 1), where p is aﬁrime, then prove that the center
of 7 is m:rt.tﬁﬁal{that.is,theraisanelen_mnta%ein(}suchthata::=:mfora]IzEG'.
where ¢ the unit element of (7 )

20% 5. Let f: V — W be a linear mapping from the finjte dimensional vector space V to
the finite dimensionst vector spece W such that f is surjective, then prove that V 2 Ker f @IV,
where Kerf is the null space of the mapping f and § means the direct sam.

15% 6. Find the minimal polynomial of the matrix
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an& from the minimal polymomial what can you say about the characteristic polynomial ?

10% 7. Let V be the vector space of all 2 x 2 matricés over the real numbers and let P be
a fixed 2 x 2 matrix. Let T: V — V be a linear mapping defined by T{4) = PA. Prove that
trace(T) = 2 trace(P). : ' - - -

15% 8. A, B are real n x n matrices, and A, AB are symmetric with A positive definite.
Show that B has real eigenvalues, . N




