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Make = w shawl all :work and pl~ase solYc baclJI problem illl a separat(j page. lrlc,.sc 
rcm~mbCJI w put your 6nciaJ. secunty [mmherl 1-athCJ.i than yom1 name. llil all pages illlthc 
c:x.aiil.J 

I: Let G1 be c] group and I1J tl ~ubgrou]j bf finite index rr: 

aJ IProvEl that ~here is a 'wmornorphisrn from G intd the ~yrnrnetric groun on Til letters 
IS'n whose kernel is contained m K Hmt: ~hink bf the proof that c] group of order! 
Til is isomorphic td a subgroup bf Sn I 

b. IProve tha~ there exists a normal ~ubgrou]j 37J o~ G contained i.nl rEI and of finite 
rndex in GJ 

Z: Let G1 lw tl group whose group o~ furtornorphism~ fA.ut( G) is r:yclicl IProvEl ~hat G is 
abelmn. 

3: Let K and L be fields with IJ = K(:r), ~vhere :u is hanscendental over1 KJ Letl rE lw a 
6ubfield of L containing K. LA.ssume lthat J\.1 is differen~ frolll F. 

aJ IProvEl ~hat :u is algebraic over1 ~ 

b. IProve tha~ L is c] finite extension bf EJ 

4 . . Let rJ : L--l i=ll B he aJ Sut'jectrve homomorphism ill f:ommnt;>tivc nngs w:it.bl 1 tiJl partrc­
~rlarj ~ve assume f(1) = 1)1 IProvEl that i:fJ ld: lras a ~mique maximal ideal, therJ so lloes 
K. 

S: Let C([O, ~Jllw ~he ring bf continuous real valued functions on ~he closed interval [0,1]. 

m Suppos(j 5I 0 [Qj 1J iS a subset Bm:lllct II_(,;;J C ~ he lthc 6Cll of continnons functions 
~vhich vanish at each [Joint o~ Sl Show tha~ I(S) is an ideall 

b. ~VherJ is ~(SJ [naximal? 

c. (Extra r:;redit!J li\re all maximal ideals i.n1 f:?(SJ bf the typ<j listed m [m·~ b] 

6_. Sl10WI !that thcrd aru infinitely many distinct sn bficlds F 0 C DE thd complex nmnbers 

with lQ ' IE] = 2. 

'L Giv~ an example ill a ~ r;pace vl and aJ li.ncar man L : v =± vl :w:hiclJI [S lllJ~Ctrvq l:w.JI 
iillt fiurJeCtrv~. Give an examphj QE aJ YCa:illl spac~ vl and a li.ncar ,nap M ' v i=ll v 
whiciJ is surjectiv<j but bot injective. 

8_. SliOWilthat \1'2 iS iillt contained! ill ~ .filll any j1osrtrve [1: hcrc (nl iS aJ pnmrtrv{j llt1J iD1lt 
r>f unity. 

9_. Characterize the maxim"l ideals 5DJ.i.i.l '·mgj Z[X]. 
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