Midterm 1/ 2011.3.2 / MAT 4233.001 / Moderm abstract algebra

Note Title 7/19/2003

1. How many subgroups does Zsy have? Zip7

Teoe @ o Fl v Pmol\wu/ &W Mémwrs
% o a}clco %mr ond VT a} To ordei.

m; —Z-Jo es ¥ WQWY’S and Zzz_\Mo 6.

> map (numtheory [divisors], [30,32]);

[{1.2.3.5.6,10.15,30}. {1.2.4.8.16.32}]

2. Are there elements of order 20 in the symmetric group Sig? Exhibit one or explain why
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3. Suppose G is a multiplicative group, a € G. Prove that o™ = e < |a| divides n.
& g’\»@vaw | dwndes n “Thun T\:\mlOL S
La.
%J“V‘\Q/Cl peS Qr\: o H:(am 7;61:65
= By the Gt slgaritn Fq, v Witk
w:lq)al+r ogr¢\

\L v were Zgyog\%m&, Hoom @\9/ %M o&[a\

we' b e 1a\@(f‘f\m‘r;ou

4. Suppose G is a multiplicative group, a € G. Prove that al®l = e. What conclusion can
vou draw about |a|, if @ # e and |G| is prime? Explain.
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Prove that H = {1,1, —1, —i} is a mmltiplicative subgroup of the unit circle in the complex
plane. Find two nontrivial cosets of H in the multiplicative group of all nonzero complex
numhers C* — one coset that is a subset of the unit circle and one not. Sketch H and
the two cosets you found. How many distinct cosets does H have in C*7
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pep:=z->[Re(z),Im(z)]; 05
pep =z = [R(2),3(2)] '
H:=[1,I,-1,-1I];
He=[1L-1-] o .
zl:=(1+I)/aqrt{2); =z2:=1/2; -1 05 05
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Hl:=map (t->zl*t, H); 1+

H2:=map (t->z2*t,H);
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po:=atyle=point, symbol=cirecle, aymbolaize=12:
pH:=plot (map (pep,H) , po,color=blue) :
pHl:=plot (map (pep,Hl) ,po,color=red) :
pH2:=plot (map (pep,H2) ,po,color=green) :
plote[display] ({pH,pH1,pH2});



