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ABSTRACT	
In	 this	 study,	 the	 combination	 of	 the	Method	 of	 Fundamental	 Solutions	 (MFS)	 and	 the	 Particle	 Swarm	
Optimization	(PSO)	is	proposed	to	accurately	and	stably	analyze	the	multi-dimensional	diffusion	equations.	
The	MFS,	truly	free	from	mesh	generation	and	numerical	quadrature,	is	one	of	the	most	promising	meshless	
methods.	 In	 the	 implementation	of	 the	MFS,	 only	 field	points	 and	 sources,	which	 are	 located	out	 of	 the	
computational	 domain,	 are	 required.	 The	 numerical	 solutions	 of	 the	 MFS	 is	 expressed	 as	 a	 linear	
combination	of	diffusion	fundamental	solutions	with	different	strengths.	The	unknown	coefficients	in	the	
solution	expressions	can	be	acquired	by	solving	the	resultant	system	of	linear	algebraic	equations,	which	is	
yielded	 by	 enforcing	 the	 satisfactions	 of	 interior	 condition	 and	 boundary	 conditions.	 The	 numerical	
solutions	of	the	MFS	are	extremely	accurate	once	the	optimal	locations	of	sources	are	discovered.	Hence,	in	
this	study,	the	PSO	is	adopted	to	determine	the	optimal	location	of	sources	in	the	space-time	domain.	The	
PSO	 is	one	of	 the	newly-proposed	metaheuristic	optimization	algorithms,	so	 it	can	be	used	to	efficiently	
choose	 the	optimal	 location	of	 sources	without	 the	 extra	 information	and	 conditions.	 Several	numerical	
examples	 in	 one-dimensional,	 two-dimensional	 and	 three-dimensional	 computational	 domains	 are	
provided	to	verify	the	merits	of	the	proposed	combination	of	the	MFS	and	the	PSO.	In	addition,	the	stability,	
the	accuracy	and	the	efficiency	of	the	proposed	meshless	numerical	scheme	will	be	examined	by	adopting	
various	parameters	in	the	MFS	and	the	PSO.	
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