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REJOINDER 

(Received 21 Fehruarv 1976) 

IN THE comments to my paper [5] three separate questions 
were touched upon. I am here giving an answer in the order 
proposed by the authors of the remarks. I should like to 
thank them very much for turning my attention to a very 
interesting paper [I], which I had not known, 

In my case the paper [2] played an inspiring role, in 
which the expression describing the part of the functional 
corresponding to the elliptical operator in the form: 

div[i(T)grad T] 

was presented. 
The main idea of my paper [5] was presented at the 

conference in Zakopane in 1973 and published as an abstract 
in [3]. On account of the selection and preparation the 
lecture was declared earlier. 

It is likely. that in the expression (2) of the author’s 
comments some mistake has occurred, namely equation (2) 
according to their notation in [I] has the form: 

(#grad 7)’ + I -i) d V 

which corresponds in my notation to: 

i.(O)(O-O,)dO 

The part of the expression, which differs from that in their 
comments, was underlined. The expression connected with 
the heat sources and more general boundary conditions as 
well as the expression describing initial condition, were 
earlier used in my papers as for example [4]. 

In my earlier papers I applied the Laplace transformation 
in order to change the type of the differential equations. 
The application of the rules of variational calculus to the 
transformed differential equation and subsequent solution 
of this problem by means of approximate methods leads to 
the expression for 2 llzO The application of direct vari- 
ational method, for example in the Kantorovich approach, 
in conjunction with the initial condition in the form: 

(T-T,)‘.dI’ 

enables us to acquire the results as in the case of the Laplace 
transform. 

In paper [l] the boundary conditions are discussed in 
detail, yet the initial condition was completely omitted. 
Would the initial condition really play the minor role in 
confrontation with the boundary conditions? 

I should like to bring to the authors’ attention that making 
use of the functional form of [5], we can not only make 
the initial condition but also independently satisfy the 
boundary conditions. 

The next remark is connected with the expression: 
ST/d7 = F(x, y, z, 7). The fact that iT/Sr was assumed to be 
the function of position and time does not mean that this 
function is known and prescribed. 

As far as the functional presented by the authors is con- 
cerned, I would like to mention that it does not assume the 

stationary value, but depends on it. In order to make the 
expression presented in [l] stationary, one has to integrate 
this expression over the time. Because of this, 1 stopped 
dealing with the restricted variation. In the case of the 
functional given in [5] we can say that it assumes the 
stationary value. The Legendre conditions are connected 
with the second variation, whereby 

= i2 > 0 

implies 6’5 > 0. The latter condition is necessary but. of 
course, not sufficient. 

The Kantorovich method is based upon the assumption 
that the temperature can be approximated by the following 
expression: 

,/ 

T, = 1 Ai(s).cp,(<. rI. <) [i = 0, I. 2. , n]. 
0 

The function ~~(5. q, i) is assumed to be known, where Ai 
are undetermined functions of single variable 7. To approxi- 
mate the solution, we use the expression for the first 
variation: 

- C( T,) - div[l( x) grad T,] 

-W(T,) 

where, for clarity, we have omitted the expressions connected 
with the boundary and initial conditions. 

From the idea of Kantorovich method it follows that the 
expression in brackets is equal to zero: 

Ii 

? T. 
- C(x)-div[l(T,)grad K] 

,* ?r 

- W(T,) 
1 

A(T,).cp;dl/ = 0. 

The application of Kantorovich method finally leads to a 
set ofordinarydifferentialequations. Theequations (34)-(41) 
derived in work [5] was obtained on the base of this method. 

It is surprising that the authors, being convinced of the 
superiority of Ritz-Rayleigh method. themselves proposed 
the Kantorovich method (see Concluding Renurrk.s of [l]). 
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