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\bigskip

\small

We consider the differential operators F : C2 (T × S) → Y of the second order in partial derivatives of the
form $F (x) = f

(
t, s, x (t, s) , x′

t (t, s) , x
′
s (t, s) , x

′′
t2 (t, s) , x

′′
t,s (t, s) , x

′′
s2 (t, s)

)
,

eqno(1)wherex’{t}
\left(t,s\right)=\frac{\partial x\left(t,s\right)}{\partial t
},x” {t^{2} } \left(t,s\right) =\frac{\partial ^{2}
x\left(t,s\right)}{\partial t^{2} },x”{t,s} \left(t,s\right)=
\frac{\partial ^{2} x\left(t,s\right)}{\partial t \partial s },thederivativex” {t,s}
\left(t,s\right)=x”{s,t} \left(t,s\right), thespaceC^{2}
\left(T\times S\right)isthespaceoftwotimescontinuouslydifferentiableonT\times S\subseteq R^{2} functionsx\left(t,s\right),thefunctiony=f\left(t,s,u{0}
,u_{1}
,…,u_{5} \right)isdefinedonarectangle\Omega =T\times
S\times T_{0} \times T_{1} \times \cdots \times T_{5} ,T_{i} aresetsofthenumberline\left(i=0,1,…,5\right), andYisafunctionspace.



Here is the Lagrange interpolation formula for the operators (1): Ln (F ;x) = F (x0)+
∑n

k=1

∫ 1

0

∑2
i,j=0; i+j≤2

∂

∂

(
∂i+jυk
∂ti∂sj

)F (υk (t, s, τ))×× ∂i+j

∂ti∂sj

{
ln,k(x(t,s))
σn(x(t,s))

(xk (t, s)− x0 (t, s))
}
dτ,

eqno(2)wherethefunctions\upsilon {k} =\upsilon{k} \left(t,s,\tau
\right)=x_{0} \left(t,s\right)+\tau \left(x_{k}
\left(t,s\right)-x_{0} \left(t,s\right)\right)\left(k=1,2,…,n\right),l_{n,k} \left(x\right)arefundamentalpolynomialsofthen−degreewithrespecttotheChebyshevsystemoffunctions\mathop{\left\{\varphi
{k}
\left(x\right)\right\}}\nolimits{k=0}^{n} ,l_{n,k} (x_{j}
)=\delta {kj} istheKroneckersymbol(k,j=0,1,…,n),and\sigma{n} \left(x\right)=\sum {k=0}^{n}l{n,k} \left(x\right)
\, isaconstantoravariablevalue.Thepolynomial(2)satisfiestothefollowinginterpolationconditions :
Ln (F ;xk) = F (xk) , (k = 0, 1, ..., n) .

For the interpolation error r_{n}
\left(x\right) = F\left(x\right) − L_{n}\left(F ;x\right), where L_{n}\left(F ;x\right) is
interpolation polynomial (2), the following representation holds:

rn (x) =

n+1∑
k=1

∫ 1

0

2∑
i,j=0; i+j≤2

∂

∂
(

∂i+jυk

∂ti∂sj

)F (υk (t, s, τ))×

× ∂i+j

∂ti∂sj

{(
ln+1,k (x (t, s))

σn+1 (x (t, s))
− ln,k (x (t, s))

σn (x (t, s))

)
(xk (t, s)− x0 (t, s))

}
dτ,

where x_{n+ 1} = x, l_{n, n+ 1}(x)\equiv0$.

Some other interpolation formulas for the operator (1) are also
constructed.
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