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The Fokas’ method for inverse control problem for heat equation on simple
metric graph 
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Consider simple metric graph Г with three finite bonds connected on the point O. The 
point O called to be a vertex of the graph. We label the bonds of the graph as Bj ,j =  1, 3. 
Define coordinate Xj on the bond Bj for j  =  1, 3 corresponding it to the intervals (0, L j ). 
At each bond the vertex point O has a coordinate 0. Further we will use x  instead of Xj. 

We consider the equations of heat dissipation in each bond of the given graph

у!1](х Л) =  V j x , t )  +  f (j)(x), j  =  173 (6)

with initial conditions

V (j) (x, 0) =  V0(j) (x), X e  B j , j  =  1,3 (7)

and boundary conditions
V( j ) ( x , t )\x=Lj = 0, j  = 1, 3. (8)

Moreover, we need to define the following gluing conditions for connectivity of the 
graph

3
V  (1)(0,t) =  V (2) (0, t) =  V  (3)( 0 , t ) ,J > ? V j j ) (0,t) =  0. (9)

j=i
The last conditions usually called continuity and flux conservation (Kirchhoff) condi

tions on branching point of the graphs.
We suppose, that initial data are smooth enough functions and they satisfies the con

ditions (57)-(58).
Our task is to find the functions {  V (j)(x ,t), f  (j)(x), j  =  1, 3 } that satisfy the equation 

(55), the conditions (56)-(58) and additional conditionV (j\ x , T ) =  V( j ') (x), j  =  1, 3.
The solution of this inverse problem found by unified transformation (Fokas) method

[1-3].
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A  metric on the space of idempotent probability measures on metrisable
space
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Termez State University 
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Let X  be a compact Hausdorff space (=  a compact), C (X ) be the algebra of continuous 
functions on X  with usual algebraic operations. On C ( X ) operations Ф and © we will 
determine by rules ф ф ф =  тах{ф, ф} and ф © ф =  ф +  ф where ф, ф Е C ( X ).

A functional i  : C ( X ) ^  R  is called an idempotent probability measure on X  if 
it satisfies the following properties: (г) i (X X) =  A for any X Е R  (norm axiom); (ii) 
i (X  © ф) =  X © ц(ф) for any X Е R and ф Е C ( X ) (homogeneity axiom); (iii) ц(ф ф ф) =  
ц(ф) ф ц(ф) for any ф, ф Е C ( X ) (additivity axiom). The number ц(ф) is called the 
Maslov’s integral corresponding to ц. The set of all idempotent probability measure on 
X  we denoted by I ( X ). We have I ( X ) С R C(X\ Consider I ( X ) with induced from R C(X) 
topology. The sets of the look ( i ;  ф1, ..., фк; e) =  { v  Е I ( X ) : \v(фг) — ! ( ф г)\ <  £, i =  
1, ..., k}  form a base of neighborhoods of an idempotent probability measure i  Е I ( X ) 
concerning to this topology. Here ф\, . . ,ф к Е C ( X ) and £ >  0. It is well known that for 
any compact X  the space I ( X ) is also a compact. Let f : X  ^  Y  be a continuous map of 
compacts. Then the equality I ( f  )(^)(ф) =  ц(ф о f ), ц е I ( X ), ф Е C (Y ), defines a map 
I ( f ) : I ( X ) ^  I ( Y ) which is continuous. For an idempotent probability measure i  Е I ( X ) 
we define its support: suppi =  P|{F С X  : F  is a closed subset of X  and i  Е I ( F )}.

For a Tychonoff space X  we put Iв ( X ) =  { i  Е I ( f iX ) : suppi С X }, where (3X is the 
Stone-ICech compactification of X .

Consider a metrisable space (X, p). We introduce a function p i : Iв ( X ) x Iв ( X ) ^  R 
defined as following

Pi ( i i ,  i 2) =  inf {sup{p(x, y) : (x, y) Е supp£} : Ifi ( n ) ( 0  =  i i ,  i =  1, 2}.  (10)

Here пг: X 2 ^  X  are the projection onto i-th factor.
Theorem 1. The function pI defined by (1) is a metric on Ie ( X ) which is an extension 

of the metric p .
Theorem 2. The metric pI generates the point-wise convergence topology on I e ( X ).
Proposition 1. diam (Ie( X ), pI) =  diam(X, p).
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