S E il 3
NLLBERY - SHRELSIT R R
5

(e, Z: integers; R: real numbers; G L, (IR) : the group of invertible matrices; S L, (IR)

:the group of matrices with determinant 1.

1.
Consider a system of linear equations,
a1 + G1aZa + - + GiaZn = by,
Gn1Z1 + GpaZo + -+ GupZpn = by
aij, b € Z. Prove or disprove:
(1)
This system has a rational solution if det A # 0.
(2)
If the system has a rational solution, then it also has an integer solution.
2.
Let ¢ : F™ — F™ be left multiplication: X +» AX, A € M,,,,(F'). Prove the
following are equivalent:
1)
A has aright inverse B suchthat AB = 1.
(2)
¢ is surjective.
3)
There is an m X m minor of A whose determinant is not zero.
3.
Let G be a group containing cyclic normal subgroups of order 10 and 21 respectively.
Prove that G contains a cyclic normal subgroup of order 210.
4.

. 11 10 . :
Prove that the matrices 011111 are conjugate elements in the group

G L,(R), but that they are not conjugate when regarded as elements of SL,(IR).



Determine all ideals of the ring ]R[[t]] of formal power series with real coefficients.

Let p be aprime, and A € M, (Z) such that A? = I, but A # I. Prove that

n>p-—1.

Let @, b be complex numbers of degree 3 over @, and let K = Q(a, b) . Determine the

possibilities for [K : Q).

Let G be a finite group. Prove that there exist a field ' and a Galois extension K of F
whose Galois group is G .



	Text51: 
	Text52: 


