
Welcome	to	Transforma/onal	Geometry:	
Animated	Explora/ons	

While	you	wait	…	
•  Go	to	geogebra.org	and	download	a	copy	of	
GeoGebra	for	your	laptop	or	tablet.			

•  Please	provide	your	email	on	the	provided	
index	card	so	that	we	can	share	our	Dropbox	
folder	with	you.	
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Objec/ves	

•  Develop	a	rich,	meaningful,	and	connected	
framework	for	understanding	matrices,	
vectors,	and	complex	numbers	for	teachers/
students/learners.	

•  Use	technology	appropriately.	
•  Share	materials	for	the	classroom.	



CCSS	for	Mathema/cs	

High School Conceptual Category:     
Number and Quantity   

Domain: Vector and Matrix Quantities (N-VM) 
Clusters: 
– Represent	and	model	with	vector	quan//es.		
– Perform	opera,ons	on	vectors.		
– Perform	opera,ons	on	matrices	and	use	matrices	
in	applica,ons.	 



CCSS	for	Mathema/cs	

High School Conceptual Category:     
Number and Quantity   

Domain: The Complex Number System (N-CN) 
Clusters: 
– Perform	arithme,c	opera,ons	with	complex	
numbers.		

– Represent	complex	numbers	and	their	opera,ons	
on	the	complex	plane.		

– Use	complex	numbers	in	polynomial	iden//es	and	
equa/ons.	 



GeoGebra	
free	applica/on	soNware	from	geogebra.org	

	
How	could	we	transform	the	blue	triangle	into	the	
red	triangle?	
	



Applica/ons	of	Matrices	

•  Encryp/on	
•  Image	and	Signal	Processing	
•  Search	engines	
•  Model	mo/on	



Recap	

•  Matrices	can	encode	transforma/ons	of	the	
plane	that	fix	the	origin,	such	as	rota/ons,	
dila/ons,	reflec/ons,	and	combina/ons	of	
these.	

•  Matrices	naturally	act	on	vectors	and	with	
GeoGebra	we	can	have	them	act	on	any	
object	in	the	plane.	

•  Matrices	can	generalize	mappings	between	
mul/-dimensional	spaces.	



Complex Numbers and Matrices 

•  If we fix a complex number z0, and multiply 
this number by any other complex number, 
then z0 acts like a transformation of the plane 
that fixes the origin. 

•  If z0 = a + bi, then its matrix representation, or 
its representations as a transformation is: 

✓
a �b
b a

◆



Ques/ons	

	

THANK	YOU!!!	
	

Please	feel	free	to	contact	us	with	any	other	
ques/ons	at:	

Roberto	Soto,	rcsoto@fullerton.edu	
Armando	Mar7nez-Cruz,	amar7nez-cruz@fullerton.edu	

CSU	Fullerton	
	




