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Abstrtact
Starting from the truncated power 
expansions  at real points and 
infinity  it has been established in  a 
unified and coherent form the  two 
methods of estimation of a  Stieltjes  
function called S- and T- multipoint 
continued fraction methods. As 
practical applications the bounds on 
effective transport coefficients of two 
–phase media with periodical 
microstructure has been calculated.  
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2. Approximation of Stieltjes functions Two-phase  compositeTwo-phase  composite
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3. Estimations of Steltjes functions
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Notations of trun-
cated power expan-
sions of f11(z) 

Set of all Stieltjes func-tions 
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Inclusion region for f11(z)
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4. Relations for  inclusion regions
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5. Graphic illustration for fundamental inclusion relations



Padé  approksimants                           and                          constructed for power series of Stieltjes   

satisfy the following inequalities 

where  step function

6. Basic inequalities for  Padé  approximants
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7. Exchangeable 
power series
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Block diagram of the S-multipoint continued fraction method
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Block diagram of the T-multipoint continued fraction method
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1. For the first time in literature it is incorporated to estimates of Stieltjes function the 

truncated power expansions  available at infinity.   

2. S- i T- transformation methods are  reccurent ones. Hence they  do not reqired to solve 

the sets of  complicated equations. 

3. Estimates of  Stieltjes functions obtained by means of S- and T- multipoint continued  

fraction methods are the best. It means that it is not possible to improve them starting 

from given input data. 

4. As an examples of applications several numerical computations have been carried out. 

The optimal bounds are evaluated on the effective transport coefficients of two phase 

media such as  dielectric constants of the arrays of spheres, thermal conductivities of 

regular lattices  of cylinders and rigidities   of a porous bars  modelling  a macroscopical 

behaviour of a human bone.

Conclusions


