
Galway, April, 2011

Estimation Problems and Randomised 
Group Algorithms: Lecture 4 
Cheryl E Praeger



p-Quokka Subset of group G

• Q closed under G-conjugation

• For g in G with p-Jordan 
decomposition g=us=su

g in Q if and only if   s in Q



Theorem on quokka 
subsets for groups of 
Lie type



Estimation techniques in Lie type groups II

• balanced involutions  
[work with Alice Niemeyer and Frank Luebeck]

• regular semisimple elements 
[work with Akos Seress]

•Lecture 5 will be given by Akos Seress



Finding involutions in classical 
groups in odd characteristic



Leedham-Green O’Brien  strategy and bounds



Consequences and issues



Worked with Frank Luebeck

• Quokka subset Q of preinvolutions for set I of all 
balanced involutions

• Why Q a quokka set?

• We gave up on getting upper bounds – focused on 
getting good lower bounds

• Some statistical evidence suggested we could not 
do much better



Lower bounds: choose special quokka tori



Proportion of quokka elements in these tori?



Corresponding quokka classes C



Putting it together



For the answer



So how good is the answer?



Now we have a balanced invol z 
where to next?

• Construct the centraliser C(z)

• That’s Akos’s job Friday!

• But I have some more to say.

• Essential part of finding C(z) is to take random 
conjugates z^g to find a “nice” product  y:= z.z^g

• Nice means   “close to regular semisimple”

• Parker/Wilson: require O(n) random products to get 
a nice one -- our approach improves this to O(log n)



Akos and Cheryl:   experiments in GL



Properties:



Now suppose y itself is regular semisimple



A helpful bijection



What we want for the algorithm



What we proved



How we proved it



Working our centralisers (standard stuff)



Staring hard at this ...



Along comes serendipity!



We could analyse it!

How this led to an improved 
algorithm analysis is part 
of the story Akos will tell !  
 


	Estimation Problems and Randomised Group Algorithms: Lecture 4�Cheryl E Praeger
	p-Quokka Subset of group G
	Theorem on quokka subsets for groups of Lie type
	Estimation techniques in Lie type groups II
	Finding involutions in classical �groups in odd characteristic
	Leedham-Green O’Brien  strategy and bounds
	Consequences and issues
	Worked with Frank Luebeck
	Lower bounds: choose special quokka tori
	Proportion of quokka elements in these tori?
	Corresponding quokka classes C
	Putting it together
	For the answer
	So how good is the answer?
	Now we have a balanced invol z �where to next?
	Akos and Cheryl:   experiments in GL
	Properties:
	Now suppose y itself is regular semisimple 
	A helpful bijection
	What we want for the algorithm
	What we proved
	How we proved it
	Working our centralisers (standard stuff)
	Staring hard at this ...
	Along comes serendipity!
	We could analyse it!

