Warmup Q2'a’ and Qi

2'a") Write this permutation as product of
i) disjoint cycles,
ii) transpositions

(12345678
P=\76418235
7i) Find an element of maximal order in

((Z/19)%, -)



m Permutation ¢ € S, is a bijective function
o:{1l,....n}—={1,...,n}
m Multiplication is function composition. From right to left!

m As disjoint cycles, follow one input until you loop back.
Notation

. (a1 a2 -+ Q-1 G
(CLl as - - ak) =
as asg --- ag aq
m As transpositions, use

(aq ag asz -+ ax) = (a1 ag) - - - (a1 az)(ay ag)



(123456738
P=\7 6418235

) mp(l)="7,p(7) =3, p(3) =4, p(4) =1 back to start.
= This gives cycle (1 7 3 4). Repeat for all elements.
m Sop=(1734)(26)(58) as disjoint cycles.

i) m Apply (a1 az az --- ax) = (a1 ax) - - - (a1 ag)(ay az).
m This gives (1734) =(14)(13)(17). Repeat ...
m Sop=(14)(13)(17)(26)(58) as transpositions.



Order of elements

Definition (Order)

Order of g € GG is smallest positive integer r with

r

g =¢

Useful fact, which can save lots of work
Fact (via Lagrange)

If #G < oo, then
order of g | #G



Element of maximal order in G = ((Z/19)*, -)?
m (Z2/19)* ={1,2,...,18 }.

m Possible element orders are 1, 2, 3, 6, 9, 18. (Divisors of

#G = 18.)
m Find order of 1, of 2, of 3, ... by computing powers
mHave2? =141, 2°=8+1, 2°=7+#1 2=
m So order of 2 must be 18.

Maximal order in GG is 18 = #G, so G is cyclic.
An element of maximal order is 2.



