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The	Fractional	Derivative
• Foundation	of	fractional	calculus.

• Interpolates	between	integer	orders	of	derivatives.

• Allows	for	a	wider	range	of	flux	values;	very	accurate	for	
anomalous	diffusion	in	nature[3].



The	One-Dimensional	Heat	Equation
• Basis	for	modeling	diffusion	within	the	brain.

• Initially	an	integer-order	equation.



The	Time-Fractional	Heat	Equation
• Incorporates	the	fractional-order	

derivative	into	the		1D	heat	equation.



The	Two-Dimensional	Heat	Equation
• Incorporates	diffusion	in	the	y-direction.

• First	stage	in	obtaining	an	accurate	cross-
sectional	model.



Convergence	Analysis
• Uses	a	fabricated	solution	to	test	the	accuracy	of	our	

discretization	scheme.

• Converges	with	on	a	log/log	graph	with	a		slope	of	(2-α).



Future	Work
• Discretize	a	time- and	space-fractional,	2D	model.

• Simulate	diffusion	within	a	cross-section	of	the	brain,	
using	“hot	spots”	of	activity.

• Generalize	the	2D	model	into	a	complete,	3D	model.
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