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When solving various practically important problems, such as boundary value
problems of mathematical physics for partial differential equations, it i1s necessary to
calculate derivatives of complex functions. To solve the problem of taking into account
rounding errors, it is proposed to use constructive tools of interval analysis, which
allow estimating rounding errors using automatic differentiation methods.

The computational process can be represented as r computational steps, each of
which performs basic operations and stores their values in intermediate variables «,

[1]. The computational process is considered as a sequence of operations that are
performed when calculating the value of a function. For a function with n variables,

the computational process is represented as follows:
a, < c,(b,,b,)

a; < c;(by.b)

a, <«c.(b,,b,).

The number of intermediate variables is equal to the number of computational
steps, . When calculating the value of a function, the result, as a rule, is approximate
due to the occurrence of rounding errors. The execution of calculations taking into
account rounding errors is considered [2].

The use of formulas for automatic differentiation of the algebra of differential
tuples in interval analysis allows one to obtain constructive formulas for calculating
the upper bound of rounding errors, absolute bounds of rounding errors, and probability
estimates. The constructiveness of the method is that the obtained formulas are based
on the use of automatic differentiation formulas from the algebra of differential tuples,
which is used to solve the boundary value problem. This allows one to implement the
process of solving the boundary value problem on the same calculations of derivatives
and simultaneously take into account rounding errors, which optimizes the
computational process.
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