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11 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 1 2 2 3 2 4 1 2 2 4 4 1 2 2 3
3 1 3 5 5 7 3 1 3 7 15 3 1 3 5 E

11 2 1 7 8 17 2 1 10 26 11 2 1 7 8
/7 1 2 11 27 1 3 3719 7 1 2 11 2
12 3 1 3 37 1S 1 2 11 27 12 3 1 3 37

5 2 1 102611 2 1 7 8 17 5 2 1 10 2
/ 3 1 3 715 3 1 3 5 5 7 3 1 3 7
4 1 2 2 4 4 1 2 2 3 2 4 1 2 2 /<
11 1 1 1 1 1 1 1 1 1 1 1 1 1 1

* What is the pattern? b



11 1 1 1 1 1 1 1 1 1 1 1 1 1 1
12 2 4 2 1 3 2 4 1 2 2 4 2 1

i 3 7 7 1 2 5 7 3 1 3 7 7 1 2
110123 1 3 17 5 2 1 10 12 3 1

1 3 17@ 2 1 1012 3 1 3 17 5 2 1
12 5 7 3 1 3 7 7 1 2 5 7 3 1

1 3 2 4 1 2 2 4 2 1 3 2 4 1 2
11 1 1 1 1 1 1 1 1 1 1 1 1 1

* Frieze pattern with a
glide symmetry J



00,0 0 0 0 0 00 0 0,0 0 0 O C
1 1 11 1/1 1 1,1 1 1 1 1
B- IR AV B
N
. . AN . \\B’ ./,’/. . . . . . . .
1 1 11 13171 1 1 1 1 1 1 1 1
0O 0 0 0’ O 00 0 0 0O OO O O O

a,b,=a,b,+1 _ (a,+a5)/a,=(b,+b,)/b,

a;b,=a,b,+1 =(c,+c,5)/c, ...
- A=A=A"... B=B'=B"...




1 4 1 4 2 1 3 3 2 1 4 1 4 2 1 3
1 3 3 3 7 1 2 8 5 1 3 3 3 7 1 2
2 2 8 5 3 1 513 2 2 2 8 5 3 1 ¢
3 1 513 2 2 2 8 5 3 1 5 2 2 2
1 2 8 5 1 3 3 3 7 1
2 1 3 3 2 1 4 1 4 2 4
1 1 1 1 1 1 1 1

 Which sequences 3 1
generate frieze patterns?

* Those which arise from
triangulations of a
polygon. 1 2




1 1 1 1 1 1 1 11 1 11 1 1 1 1
1 4 1 4 2 1 3 3 2 1 4 1 4 2 1
1 3 3 3 7 1 2 8 5 1 3 3 3 7 1 2
2 2 8 5 3 1 513 2 2 2 8 5 3 1
3 1 513 2 2 2 8 5 3 1 5 2 2 2

1 2 8 5 1 3 3 3 7 1
2 1 3 3 2 1 4 1 4
1 1 1 1 1 1 1 1

ke

* Label vertex with O A
* Label neighbours with 1

* Label each vertex with N
sum of other 2 in triangle




Exercises

* Prove that the rule (bc=ad+1) yields
a glide symmetry

* Prove that the pattern is generated
by triangulation of a polygon

* This...



Constantvalues 1 1 1 1 1 1 1 1
: h V2 V2 V2 V2 V2 V2
in each row L1 4 1114

o ke=1x1+1 k=v2
No longer
. 1 1 1 1 1 1 1 1 1
Integers b b P P b ¢ ¢
. o ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
What is the 1 1 1 1 1 1 1 1
(geometrical) ¢=(V>+1)/2

significanceof 1 1 1 1 1 1 1 1 1
these values? V3 V3 V3 V3 V3 V3 V3 V3

2 2 2 2 2 2 2 2 2

_ V3 V3 V3 V3 V3 V3 V3 V3
Canyouproveit? 1 1 1 1 1 1 1 1 1
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