DEPARTMENT OF MATHEMATICS

MATHS 255FC Assignment 7 Due 19th Sept 2001

1. For each design below determine the symmetry group.

2. IfGisagroup, Showthda*b)’=a’*b?’0 a*b b*a.

3. If Gis a group for which every elemegt]G hasg® =e, Show thaG is commutative.

4. Let G be the group of matrices of each of the linear transformations corresponding to the group of
symmetries of the square with vertices (x1,+1) under matrix multiplication. GSksosomorphic
to D4.

5. (a) Show thaZg\ {0} is not a multiplicative group.

(b) LetU(9) ={ n:n is relatively prime to 9 }.
Show(U(9),*,) is a multiplicative group, whenrg, is multiplication modulo 9.

(c) ShowU(9) is isomorphic to the additive groufg.



3. Consider the symmetries of an equilateral triangle.
(i) Show this group is isomorphic to the group of permutations of three elegents

The Cayley table for the group illustrated on page 5 of the Groups notes is shown below reordered

e ¢ Yy a By \
e e ¢y apy
¢ ¢y ey a B §
Y ¢ e ¢ By a
a a By e ¢y
B By aye¢ ;
y v a B ¢ ¢ e B

The isomorphism betweerg&nd the group Bof symmetries of the triangle is defined by each,d?, y

. . . . . . . . 2
with the reflections in the three axes shown in the diaggnji are associated with rotatlons%f— and

4?" = i?)n respectively as shown in the triangle diagram. This is clearly an isomorphism because t

symmetries permute the vertices exactly asin S [6]

(i) Show the subgroup consisting of rotations of the triangle is isomorphic with the additive group
Z, of integers modulo 3.

The first three elements in the above Cayley table i.e. the identity and the two rotations are clearly additive

01 2
angles ofo,g,% modulo 27T precisely the same as the additive group of 0, 1, 2 mod 3. ¥iz2 0
2 01
[2]
The Cayley table ofDyg
R[l Rgﬂ RIEU Rz?u H V D L)Jr
Ro Ry Ryo Rig0 Ry H 14 D D’
Rog Ry Rz Ry Rn D’ D H 4
Ry Ry R Ry Ry % H D' D
Ry Ra10 Ry Ry R 50 D D' Vv H
H H © v D' Ry  Rw Re Ry
L4 4 D' H D R g Ry R0 Ry
D D ¥ D’ H Ry Ryo Ry Riso
D’ D’ H D 4 Ry Ry Ris0 Ry



