
ABSTRACT
In	this	paper,	we	look	at	the	Special	Orthogonal	group	of	3x3	matrices	over	a	finite	field,	denoted	SO(3,p).	In	particular,	we	focus	on	
classifying	the	generalized	symmetric	spaces,	which	are	defined	by	an	involution	 	𝑓: 𝑆𝑂 3, 𝑝 → 𝑆𝑂 3,𝑝 such	that	𝑓 𝑓 𝑀 = 𝑀,	for	
these	matrices.	We	begin	by	explaining	what	types	of	involutions	exist	for	our	group,	and	once	those	involutions	are	established,	we	
classify	two	important	spaces:	the	Extended	Symmetric	Space	R and	the	General	Symmetric	Space	Q.	We	describe	these	spaces	for	the	
two	isomorphy classes	of	involutions	 (building	off	of	Benim &	Wu)	 through	counting	arguments,	in	which	we	split	R and	Q into	unipotent
and	semisimple cases.	Some	counting	arguments	are	established	for	the	size	of	Ru,	Qu,	and	Rss (unipotent matrices	in	R,	unipotent
matrices	in	Q,	and	semisimple matrices	in	R,	respectively).	Further	progress	can	be	made	on	verifying	our	other	conjectures	and	
generalizing	our	results	to	field	extensions.	Applications	of	our	research	can	be	seen	in	physics,	where	the	SO(3,p)	matrices are	
particularly	effective	at	describing	the	effects	of	rotation	and	spin.	
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MOTIVATIONS
Computer	Graphics: Rotational	Matrices	are	also	Special	Orthogonal.	Because	special	orthogonal	matrices	preserve	size	and	
shape,	they	are	used	to	rotate	objects	in	3D	space,	and	thus	can	be	used	by	computers	to	animate	objects	in	a	3D	scene.

Quantum	Physics	The	Special	Orthogonal	group	is	also	related	to	the	Special	Unitary	group,	which	have	a	basis	formed	by	
the	three	Pauli	matrices.	The	Pauli	matrices	are	used	to	represent	spin	of	particles	in	quantum	mechanics.
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FUTURE WORK

• Continue	classifying	the	symmetric	groups	for	semisimpleelements.
• Classify	type	3	involutions
• Generalize	from	3x3	to	NxNmatrices
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