‘, i Algebra qualifving exam Sep 12, 2007
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“n;" means the problem is worth n points.
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1. Let & be a group of crder 240 =2%. 3.5,

o
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a [10]. How many p~Sylow subgroups might &G have, for p = 2,
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P ¢ {15, Say & doesn't have a subgroup of crder 15.
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he number of 3Sylows 1s 10 or 40.
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2. Let R denote a commutative ring and [ an ideal. |

r

has nilpotentsif Zr 2 R.n = K.r =0,

a |10:. Give an example where R/ has
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b {10]. Give an exampie whers R has nilpotent
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‘ 3. Let ¢ : Clr! — F be a ring homomorphism where F is a fieid, o1} = (.
a (10}, Give an examnie where o is not onto.
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‘f da [10]. Give an example of two finitely generated Z-modules, i and N,
se M = Qo N

such that A7 N are not iscmorphic {as Z-modules) bus

(as C-modules).
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4o {10]. Let Af be a fnitely generated Riz

sification of f.g. ma
as a Clrl-module.
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4c {101, Show that if A N are two finitely generated R irl-modules. and
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piv IV fas Clz-medule
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‘f, 5 115, Let F be a field of characteristic p, and f £ Fizr' & poivacmial,

Vel

fley = >, &' Give recessary and sufficlent conditions on the {f } for

a1 in particular,

f{zP) itsell to be & pth power, Le. Zglz) st. floh) =

prove that vour condition is necessary.
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> I be an extension field of degree 2.
A 18 characteristic not 2, show F

15 Galowis over A
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7. Give an example where F is Galols over K even thouch char ' = 2.
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‘ ¢ {107, Give an example where F is not Galois over [
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