
>  >  

>  >  

>  >  

>  >  

>  >  

(1.2)(1.2)

>  >  

>  >  

(1.4)(1.4)

>  >  

>  >  

(1.1)(1.1)

>  >  

(1.3)(1.3)

>  >  
>  >  

>  >  

>  >  

Load TruncatedSeries2021.zip from http://www.ccas.ru/ca/_media/truncatedseries2021.zip
This archive includes two files: maple.ind and maple.lib. 
Put these files to some directory, for example to ''/usr/userlib''

A single series in a solution
Consider the following simple equation:

Using the FormalSolution command we obtain exponential-logarithmic solutions whose regular 
part is calculated to the maximum possible degree:

If, when calling the FormalSolution command, the optional argument 'output' = 'literal' is used, 
then the regular part of the solution is calculated to the maximum degree and, in addition, a term is
added with coefficients depending on some of literals.

As a result of running the FormalSolution command with the optional argument 'counterexample' 
= 'Eqs', the variable Eqs will be assigned a pair of the equations which forms one of the possible 
counterexamples:

For the first equation of the counterexample using FormalSolution we obtain a truncated solution



>  >  

>  >  

>  >  

(1.5)(1.5)

(2.3)(2.3)

>  >  

>  >  

>  >  

(1.6)(1.6)

>  >  

(2.2)(2.2)

>  >  

>  >  

(2.1)(2.1)

>  >  

And for the second equation of the counterexample we obtain

One can see that (1.4) and (1.6) are prolongations of (1.1), they differ in all regular parts.

A solution containing two series: a power series and a series in the 
regular part 
Consider the 2-order equation:

Using the FormalSolution command we obtain exponential-logarithmic solutions whose regular 
parts are calculated to the maximum possible degrees:

If, when calling the FormalSolution command, the optional argument 'output' = 'literal' is used, 
then the regular parts of the solution are calculated to the maximum degree and, in addition, terms 
are added with coefficients depending on some of literals.

As a result of running the FormalSolution command with the optional argument 'counterexample' 
= 'Eqs', the variable Eqs will be assigned a pair of the equations which forms one of the possible 
counterexamples:

For the first equation of the counterexample using FormalSolution we obtain a truncated solution



(2.4)(2.4)

(1.5)(1.5)

>  >  

(2.3)(2.3)

>  >  

(3.2)(3.2)

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

(3.1)(3.1)

(2.6)(2.6)

(2.5)(2.5)

And for the second equation of the counterexample we obtain 

One can see that (2.4) and (2.6) are prolongations of (2.1), they differ in all regular parts.

Logarithm in a solution
Consider the equation with full defined coefficients: 

All its formal solutions can be constructed with any given truncation degree. The truncation degree
k is set by the optional argument 'top'=k. All solutions can be presented by one expression with 
arbitrary constants 

for the truncation degree 3



(1.5)(1.5)

(3.3)(3.3)

(2.3)(2.3)

>  >  

(3.4)(3.4)

>  >  

(3.2)(3.2)

>  >  

Consider the truncated equation:

The general solution for equation with all truncated coefficient is presented by the list of several 
expressions with arbitrary constants. The general solution generates a particular solution with 
maximum truncation degrees, if the substitution of the corresponding values of arbitrary constants 
does not change the structure of the solution and does not change the valuations of the series 
included in the general solution; otherwise, the substitution may give a particular solution with a 
degree of truncation that is not maximum:

If, when calling the FormalSolution command, the optional argument 'output' = 'literal' is used, 
then the regular parts of the solution are calculated to the maximum degree and, in addition, terms 
are added with coefficients depending on some of literals.



>  >  

(1.5)(1.5)

(3.6)(3.6)

(2.3)(2.3)

>  >  

>  >  

(3.5)(3.5)

>  >  

(3.2)(3.2)

>  >  

(3.7)(3.7)

>  >  

>  >  
>  >  

>  >  

(3.8)(3.8)

As a result of running the FormalSolution command with the optional argument 'counterexample' 
= 'Eqs', the variable Eqs will be assigned a pair of the equations which forms one of the possible 
counterexamples:

For the first equation of the counterexample using FormalSolution we obtain a truncated solution

And for the second equation of the counterexample we obtain 

One can see that (3.6) and (3.8) are prolongations of (3.3), they differ in all series.

Power series solution, irregular solution with truncated regular part and



>  >  

(4.4)(4.4)

(1.5)(1.5)

>  >  

(2.3)(2.3)

(4.1)(4.1)

>  >  

>  >  

(3.2)(3.2)

>  >  

>  >  

>  >  

>  >  

(4.3)(4.3)

(4.2)(4.2)

irregular solution with unknown exponent 
Consider the third-order equation with coefficients truncated to different degrees:

Using the FormalSolution command we obtain exponential-logarithmic solutions whose regular 
parts are calculated to the maximum possible degrees:

If, when calling the FormalSolution command, the optional argument 'output' = 'literal' is used, 
then the regular parts of the solution are calculated to the maximum degree and, in addition, terms 
are added with coefficients depending on some of literals. In some

As a result of running the FormalSolution command with the optional argument 'counterexample' 
= 'Eqs', the variable Eqs will be assigned a pair of the equations which forms one of the possible 
counterexamples:

For the first equation of the counterexample using FormalSolution we obtain a truncated solution



>  >  

>  >  

>  >  

>  >  
(5.5)(5.5)

(5.4)(5.4)

>  >  
>  >  

>  >  

(4.6)(4.6)

>  >  

(1.5)(1.5)

(2.3)(2.3)

>  >  

>  >  

(5.6)(5.6)

(3.2)(3.2)

(5.3)(5.3)

(5.1)(5.1)

(4.5)(4.5)

>  >  

>  >  

(5.2)(5.2)

And for the second equation of the counterexample we obtain 

One can see that (4.4) and (4.6) are prolongations of (4.1), they differ in all regular parts. The 

-form of the previous equation
By definition:



>  >  

>  >  

>  >  

(6.1)(6.1)

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

(1.5)(1.5)

>  >  

(6.2)(6.2)

(2.3)(2.3)

(5.6)(5.6)

(3.2)(3.2)

(4.5)(4.5)

(5.8)(5.8)

(5.7)(5.7)

Laurent solution, one irregular solution with unknown exponent lambda
and one solution with a truncated exponent of the irregular part

If, when calling the FormalSolution command, the optional argument 'output' = 'literal' is used, 
then the regular parts of the solution are calculated to the maximum degree and, in addition, terms 
are added with coefficients depending on some of literals. In some cases it is possible to obtain the 



>  >  

(6.4)(6.4)

>  >  

(6.5)(6.5)

>  >  

>  >  
>  >  

(6.6)(6.6)

(1.5)(1.5)

>  >  

(2.3)(2.3)

(6.3)(6.3)

(5.6)(5.6)

(3.2)(3.2)

>  >  

>  >  

(4.5)(4.5)

>  >  

(7.1)(7.1)

One can see that (6.4) and (6.6) are prolongations of (6.1), they differ in the Laurent solution. The 

exponents of the irregular part.

The RootOf in a solution



(7.2)(7.2)

(1.5)(1.5)

(7.4)(7.4)

>  >  

(2.3)(2.3)

(6.3)(6.3)

(5.6)(5.6)

(3.2)(3.2)

(7.3)(7.3)

>  >  

>  >  

>  >  

(4.5)(4.5)

>  >  

>  >  

(7.1)(7.1)



>  >  
>  >  

>  >  

>  >  

>  >  

(8.1)(8.1)

(1.5)(1.5)

(2.3)(2.3)

(6.3)(6.3)

(5.6)(5.6)

(3.2)(3.2)

>  >  

(8.2)(8.2)

>  >  

>  >  

(4.5)(4.5)

(7.5)(7.5)

(7.6)(7.6)

(7.1)(7.1)

One more example with the RootOf in a solution



(8.5)(8.5)
>  >  

(8.6)(8.6)

>  >  

(1.5)(1.5)

(2.3)(2.3)

(6.3)(6.3)

(5.6)(5.6)

>  >  

(3.2)(3.2)

>  >  

(8.2)(8.2)

>  >  

(8.4)(8.4)

>  >  

(4.5)(4.5)

>  >  

(7.5)(7.5)

(7.1)(7.1)

(8.3)(8.3)

>  >  



>  >  

>  >  

>  >  
>  >  

(8.6)(8.6)

(9.2)(9.2)

>  >  

(9.1)(9.1)

(1.5)(1.5)

(2.3)(2.3)

(6.3)(6.3)

(5.6)(5.6)

(3.2)(3.2)

>  >  

(8.2)(8.2)

>  >  

(4.5)(4.5)

(7.5)(7.5)

(7.1)(7.1)

The RootOf in an equation
The irrational algebraic numbers involved in the equation must be represented using RootOf(expr, 
index=i) where expr is an irreducible polynomial in _Z, the i-th root of which is the necessary 
algebraic number.



>  >  

(9.6)(9.6)

(9.3)(9.3)

>  >  

(9.5)(9.5)

>  >  

>  >  

>  >  

(8.6)(8.6)

>  >  

>  >  

(9.2)(9.2)

(1.5)(1.5)

(2.3)(2.3)

(6.3)(6.3)

(5.6)(5.6)

>  >  

(3.2)(3.2)

>  >  

(8.2)(8.2)

>  >  

>  >  

(4.5)(4.5)

(7.5)(7.5)

>  >  

(9.4)(9.4)

(7.1)(7.1)


