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Speed-Up Solving Systems  
on 16 Nodes 
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Key Features 

ÅSpeed-up solving (especially Diophantine) 
systems of linear algebraic equations 

ÅSparse systems of specific form, namely 
άǿŜƭƭ ŘŜŎƻƳǇƻǎŀōƭŜ ƛƴǘƻ Ŏƭŀƴǎέ 

ÅConcept of a sign forms clans of equations 

ÅApplicable to other algebraic structures 
with sign 
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Form of Obtained Matrix 
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Divide and Sway 

ÅDecompose a given system into its clans 

ÅSolve a system for each clan 

ÅSolve a system of clans composition 

ÅOr collapse the decomposition graph 
solving a system for each contracted edge 

ÅObtain a result in feasible time 
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A Clan ς Transitive Closure  
of Nearness Relation 

Two equations are near if they contain the same  
variable having nonzero coefficients of the same sign  

6 



Decomposition into Clans 
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Systems and Directed Bipartite Graphs 

Equation ς  
transition (rectangle) 

Variable ς  
place (circle) 

Positive sign ς  
incoming arc of 
a place 

Negative sign ς  
outgoing arc of 
a place 
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