(a] Let & be a group of arder 325.
(i} Find the possible aumbers of Sylow psubgroups of & for cach prime p
dividing the order of (.
(1) Show that 7 15 an internal direct product of Lwo of its Sylow subgroups.
{iit) Explain why (7 15 Abeclian.
(1v) Classify all groups of order 235
(b} Let & be a group of order 922 Sy g that 67 is nol. simple.

tal Lt G ea-group af darcker "ﬂ:

i) Fimd the possiile numlos of Svlow T-subgronps and Sviow T-subgroups

of

i11] Use a counting argumesnt to alow that if & has more than one Sylow
T-gubgroup, then it cannot lave oo than one Sylow 2-sahgroup.

(it} Hence show that no groug of order 56 can be simple.
(B Lt & bea group of arder 1E25.
[i¥  Slew thir &5 35 ananl al direct product of two of its Sylow prsubgroups.
(i) Explam why 7 is Alielian
i) Classify-all growps oflondes 1775,
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[a) Let the group (7 be the d,u!o:l. product & = H » K. Show that the centre Z{{7}
of 7 is given by Y .

i
A(G) = Z(H) = ZLK).
{b) Let & be a group of e:-n'lgt 135.
(i) Show that ¢ 15 the internal direct product of two of its Sylow subgroups.

(i) - Show that the centee Z{() of (7 is non-Lrivial, and find the pessible orders
af Z().

(iii} Tdentify the possibilities for Z{{7), as direct products of evelie groups in
canonical form.

() Show that any slegentof '8 whirh is of order ¥ must be o 7-cocle, while any
alement of 55 which ﬁﬂ% srder 3 ost-be cither o 3-cvcle o o preduct of two
disjaint J-cvcles |

(1) Let & be a gronp of Grder 21 Write down the possihle numbers ot Sylow
F-subpraups and Syloe g*gl e of o

fr] Lt f5 Be aondn r-_rr--.!r'ilt}g' ol oarder 21,

(11 Show that only oW he possibifities fonnd o past (b cin g which
T -I

(i} By ronsidering the conjugacy action of (& on ita Sylow S-subpronps, show
that {7 is womorphic 10 2 subgrowp & of S; i

(iil] Show that every pon-identity element of the group K found i part{e) (i)
i% either & Teexede or a product of few disjoint 3-cycles.

[Ax a matter of interest vour are nof adked 1o prove this — any non-cychc group
of arder 21 is isomorphac 1o the subgronp of S; generaled by {1 234 ,;.ﬁf:; wrnl
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