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Aigebra gualifving exam Mav 25, 2007
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“lri" means the preblem is worth n pols.
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1. Let p be & prime. and G a group of order p-~.
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a 120, Prove that & has a normal subgroup of order p°.
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b. Asswmre that G haz a cyclic normal subgroup N of order p®, generated by
some element . Lat ¢ e an slement not in N,

IS N .
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i 151 1f the order ig. of 7 is p°. classifv the possible & up to lsomorphism.
1Y 19 A 3

11 {15}, If the order |g| of g is p. classifv the possible &7 up to isomorphism.

{Incidentally. there exist groups of neither tyvpe. such as the group of 3 x 3
upper triangular matrices over I, with 1s on the diagonal.)
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. Let I.J be two ideals in a commutative ring R (with anit).

T o~ 7 1

. Define K = {»:»J < 7}. Show that I s an ideal.




» {101, If R is & principal ideal domain, so [ = (i}, J =

or a generator k of i
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(7). give a formuia
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Hiensional real vector space {e

[

be, up o isomorphism, all the Riri-moduie structures one might

1

cending the
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ed R-actic




‘ 4. Let Tlxl/{a™ dencte the evident Tz’ {biimedule, and 1ot m.n € N !
a (151, Show that thers exisi dy, ... . . such thar '




‘ b [207. Determine the {d,} i terms of m.n.

Hint: Apure out the wetion ¢f x on the obvious C-tasis
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ect” field of characteristic p 15 one icor wioich tne

30, Recall that a “perfe
Frobenius map Fr:r — 27 is onto.
Let & be a perfect fleid. and F an algebraic extension. Show that F is

veriect.




