MAT 511 HW #6 Name __GDLUATONS

11/6/13, due Wednesday 11/13/13
25 points

P

1. (a) Let G =U(Z,) be the group of units in Z,,. Express U(Z;¢) as a direct product of cyclic
groups Zp,  --- x L, with n, dividing n;4, for each ¢ > 1. Do the same for U(Zgo).
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(b) Suppose m and n are relatively prime. Prove U(Z,,,) is isomorphic to U(Z,,) x U(Z,,).
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28a + 12b + 4 = 0 and 32a + 16b+ 8¢ = 0. /'rﬁ,\,-i i

(a) Use the given description of M to find a presentation of M. (Treat elements w Z % 2
vectors, with homomorphxsms Z" — Z° given by left matrix multiplication.)
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(b) By applying mteger row and column operations on the prwentatxon matrix from part (a).
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ni4+ for each 1 > 1. Identify the rank of M and find generators (in terms of a, b, and ¢) for the )
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3. Suppose G is a finite group having n Sylow p-subgroups. Show that there is a homomorphic image
H of G in S, having exactly n Sylow p-subgroups.

Consde— 4tq (';c"\ Yo o’p G on %lp(&BsS‘MQ {S\I‘P@-}’: e
AL \‘('CUS & L\Wmof\”o(«\fsm CP"G_'."SH . The Lé’r‘/Qf K o‘ﬁ C‘D
< {564‘ P3-p v Pe&,lefe)i y 80 'y |4 C Né_(PB. '

Thon, by the =4 somarphisen thaoresm , |61 Ne (P

= | (e 1 (NP, and @ (Nel(P)) = Ny (@ (F2

T+ remains only +o glhaw cp/P) I's & Sylaws S uleq royp

N\

4. (a) Suppose |[H| = 5% 11. Show that H has a normal Sylow 11-subgroup. o L O / -
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