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HAMILTONIAN FORMALISM 
 Canonical variables { }1 2 1 2,..., , ,..., ,T

N Nz q q p p=

{ } { }1 4 1 2 1 2

2

2

0 I
, , ,..., ,..., , ,..., .

I 0 N N N

T TN
z z z z q q p p

N

z J H where J
 

= ∂ = ∂ = ∂ ∂ = ∂ ∂ ∂ ∂ − 





( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ){ } ( ) ( ) ( ) ( )
1 1 1 1,..., , ,..., , ,..., , ,..., , , , .

Tr r r r r
N N N N j j j s s s n n nu u u u p p p p u r R u p p Rϕ ϕ ϕ ϕ ϕ ϕ ϕη ϕ= = − = −Θ =



  

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

1,1 1,2 2,22 2
2 3 , , ,

1 1 , 1 , 1 , 1

2 2
1,1 1,2 2,
, , ,

1 1 1 1 1, ,
2 2 2 2 2

, ,
, ,

    
N N N N N

a N n N n j s j s j s j N s j s N j N s
n n j s j s j sn n

j s j s j s
j s j s

H u p
m

A

R

n approximation of Hamilto n

m

U U R
w

ni

her

an fu i

e

ct on

r r r

η η κ η η κ η η κ η η

κ κ κ
ϕ

+ + + + +
= = = = =

= + + + +

∂ Θ ∂ Θ
= =

∂ ∂ ∂ ∂

∑ ∑ ∑ ∑ ∑

( ) ( ) ( ) ( )2
1 1,2 2,2

, ,

,
, .s j j s

j s

U R
κ κ

ϕ ϕ
∂ Θ

= =
∂ ∂

{ }
( ) ( )

( ) ( )

( )

( )
( ) ( )

1 4

1,1 1,2 1,1
1,1 2,2

2,1 2,2 2,2
1

G , ,..., ,

0 D 0 1 1G , K , D , diag ,..., .
K 0 0

N

T

a

N

Motion equati

d

J H

d
d d

m m

ons η η η ηη η

κ κ

κ κ

= ∂ = ∂ = ∂ ∂

      
= = = = =          −      

 





6  

DISSIPATIVE SYSTEM 
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Parallel realization by GPU 
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CPU VS GPU 
Rate = time_CPU / time_GPU 
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TOTAL RATE 
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Results 
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SYMMETRIC CONFIGURATIONS OF RADIAL 
DISPLACEMENTS OF THE RODS  
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COMPONENTS OF EIGENVECTORS 
Coordinate and momentum representations for the system of 468 elements 

1223 1.42029ω ≈

   3symmetry on the lattice π
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COMPONENTS OF EIGENVECTORS 
Coordinate and momentum representations for the system of 468 elements 

1057 0.464378ω ≈

   2 3symmetry on the lattice π
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DISSIPATIVE SYSTEM 
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CONCLUSION 

An important advantage of the proposed approach is the speed of 
numerically finding the phase trajectories of the system.  

Note that in practice, initial state of the system η0 = η(0) is never 
exactly known. In reality, there exists multidimensional ( 4N ) phase 
region V0 of admissible initial parameters of the system. Thus, it is 
necessary to map initial region V0 into region Vt, corresponding to 
moment of time t. Such a procedure requires multiple calculations for 
the set of initial states of the system η0V0. Knowing region Vt, the 
elements of which are η(t), it is possible to make an estimate of the 
stability parameters of the reactor.  

 

 

 

 


