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The Cauchy problem 

ሻݐᇱሺݒ                                       ൅ ሻݐሺ ݒܣ  ൌ  ݂ ሺݐሻ    ሺ0 ൑ ݐ ൑ 1ሻ,   ݒሺ0ሻ ൌ        ଴,                              ሺ1ሻݒ 

is considered in a Hilbert space H. Here A is a positively defined self-adjoint (unbounded) 

operator. Let ሼ݁௞ሽ௞ୀଵ
ஶ  be a system of linearly independent elements of   ࣞ ቀܣ

భ
మቁ,  whose finite 

linear combinations are dense in ࣞ ሺܣ
భ
మሻ. Let  ܪ௡ be a linear span of elements  ݁ଵ, … , ݁௡, ܲ௡  be 

an orthogonal projection in ࣞ ቀܣ
భ
మቁ onto  ܪ௡.  Differential problem (1) is associated with the 

projection-difference problem 
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The following estimate of the rate of convergence of method (2) is obtained: 
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ଵ
ଶ ԡு՜ு൨ ଶ ሺ1ିߙܯ  െ ଴ԡுݒܣሻିଶ ሾԡߙ ൅ ଵሺ1ିߙ െ  ሻିଵԡ݂ԡఈሿ.                ሺ3ሻߙ

Here the norm  ԡ ൉ ԡఈ is defined by the formula 

ԡ݂ԡఈ ൌ max
଴ஸ௧ஸଵ

ԡ݂ሺݐሻԡு ൅ ݐ଴ழ௧ழ௧ା∆௧ஸଵԡ݂ሺ݌ݑݏ ൅ ሻݐ∆ െ ݂ሺݐሻԡு  ሺ∆ݐሻିఈ ݐఈ ሺ0 ൏ ߙ ൏ 1ሻ,         ሺ4ሻ 

and  ԡ ൉ ԡఈ,ே  is induced by ԡ ൉ ԡఈ  in the space ܪ௡. 

 

 

 

 

 

 

 

 

 




