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Algebra quaEf~·ing exam Sep 12. 2001 

I'Jan1e: --------------------

''[n :'· means the proble:n is ·y1·onh n po1ms. 

1. Let G be a group of order 240 = 24 
· 3 · 5. 

a [101. Hmv irnmy p-Sylmv subgroups uight G have. for p = 2. 3. 3? 
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b [lS]. 
I: C: has a subgrcn:r, ·:if crder 15. show drnt it ha,' a!1 e1EL}e11t o~· circler 15. 
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c [lo;. Say(; doesn't 11aw a subgroup of ord~·r 13. 
Show that the. :rn1;.1ber d 2.--Sylows is 10 or .JcO. 
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2. Let R denote a commutative ring and I an ideal. I ~ R. \Ve say thEct R 
has nilpotents if :=r :::: R. n .;:: N. r ~ 0. r" = 0. 
a [10]. Give an exam;:;le vdlei·e R/1 bas cilpments ;-,,_,~ R doesn't. 

4 



b ~10:. Give a.n exarcpie wher'? R }1as :1ilpotents bu R l aoesn t. 



:3. Let d' : Ci:r! -.:.. F be a ring; homomornhisrn where r lS a field, •ti'. 1) ~ C1
• 

l .} ~ -

e ilO:. GiYe an exa:L:}1e '>.·here o is iwt onto. 
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4a r10:. Give an Ex.unple o:f two finitely genernted Z-moduL~s. _'.f and S, 
such ~ha< J\!. X s.;·e not iso:norph.ic (as Z-modules; bx: ~, ;:z; Jlf ;;_: ·Q :,::.:::: ]\
( 2~s Q·-!T:od ules). 
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-fo ilOL Let J\1 be a 5.nitelv g<:>ne:·atecl Rfx1-module, ciescribed usin.2: the cl.'l."-
L ~ • I.... >. • '-

sifi cati 011 off.g. !E;.dules over a PID. Give a similar description of C[:-r~ :'P.[.:; J:! 
as a C[r]-module. 
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,~1 ::;· r' i '\':. , ·, . . ?\: ' , .. C': ""·, ,~ '' 11 · ~ \ _.·\ - ---~~ ..... ~ .:._-iRt.~'" ..! a.~ '-'~~ .. ·:-n1._au e.__), 

the:1 Jf ~ X (us s.::rj-mociules 
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Let F be n field of characteristic p, and f ~ F [:r~ ' . ' a po1:•:1c1:1ia,. 
I' ' \ ... i r:. ~ ··:, -. ~ 0 ~ •"'I • r n -1 .-. ' .......... '. T- - ~: _ ~ l"' .-. ' t' 1 r .. l IC ~ J :r J = .:.__; J,:r. ~·l" ._ L~.C,:oSdr:\ ctuL.. ~.J.IIlc1en, CL>llC.i-iO-.c-,, en cle ;,_1, J o, 

f :rP) itself to be a ptL powe:-. i.e. ::;g!:r) s.t. f(:::ri = g(.r)i. In pan:icul&1. 

prcr1:e tlu°'t yo1.ir co:::!dii:ion is nl?cPssan·. 
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6. Let F 2: r..· be an exten,,ion field of degree '.2. 
a [lff. If 1...,_· is charane:·iscic not 2. show F is Galois 0F0:· J{. 
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b [5]. GiYe <";:l example iYDere Fis Galois over J: eYen thoug:li char h. = 2. 
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r1u-- c· ' . F . C' I . - . c ~ J. 1ve an exam p1e w nere is nor •& ens u1·er l'c . 
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