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TONS TO PART II

wnl

The elements of {5 are

Ehe identity 2,

reflection in a vertical axis {26)(33],
reflection in a borizontal axis {143 230 565),
rotation through  about centre  {14}(25)(36),

The arder of & iz 4. A
The subgroups are {e}, {e, (26)(35)}, {e, (14)(23)(56]), {e.(14)(25){36)}. G. A

G I8 not eyelic as each of its clements (other than e} has order 2. {That is, the 1A

group Or does not contain a generator. ) 3

(7 is isomorphic to the symmetry group of the rectangle, 5(c). LA
¢ — SO 2

e —+ g
(14){25)(36) — a
(26){35) —
(141230568} — 4

By Lagrange's Theorem, subgrowps of 5(A) must have order which divides 6. 1M
Thus a subgroup of S{4) moest have order 1, 2, 3or 6. But the orderof G s 1A
4, which is not one of these. Henee S{A) can have no subgroup of order 4 and (M

so ng subgroup of S{A) can be isomorphic to . $A
Cuestion 16
(a}) 5 5 non-empty becanse, Tor example, (0,0,0) € 5, M
We must show that § is closed under vector addition and sealar multiplication.
Lxt vy = fay, by, =i = Iy) € 5 and ugz = {ag, b, —03 — ) € 5. Then iM
uy + uz = (o, by, —my — ) + (02, e, a2 = by)
= (a1 + a2,by + ba, =(as + a2} — (b + by))
has the correct form and so belongs to 5. A
Similarly,
Auy = Almy, by, —ay = by)
—_ |:-.}|I'1|.| .-:“ilh —.Ju'I] — .-“:l] ] %.A.

(b)

has the correct Torm and =0 belongs o0 5,
Both (1,1,-2)=({1,1,-1—-1)and {-2,1,1) = {=2,1,2 = 1) belong to 5 since

they are of the correct form. i
Thess two vectors are lincary independent, sinee they are not parcallel. 1A
These two vectors span S, since we can solve the equation
ofl,1, -2} + 8(=2,1,1) = (a,b,—a — b} M

tor gavee

=20 = aq,

a4 Be=b 1A

—2a+ f=—u—h

Solving the first two equations gives a = %ﬂ + %b. #= b~ La, and substitut-

ing these solutions into the third equation gives
—2a+f=-2a—3h+ib—ta=—a—h

as required. 5o these walues of o and 3 satisfy all chree equations.

Thus {(1,1,=2),(=2,1,1)} is a basis for 5, and 30 § has dimension 2. EA

{3 off for each ercor or exlra
elegaimt )

[’% off for each omission

fosr reason

for correct group

There are oiher possible
omarphisms. Anything that maps
identity to identity and s one—one
will do,

for Lagrange's Theorem
for order of S50

for rewsoning

for conclusion

§ for reason



