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ADOPTING OPTIMAL DECISIONS WITH APPLICATION  

KRYLOV MATRIX ALGORITHM IN SHIP-REPAIR COMPANIES  

          -

,           

  Optimization Toolbox   MATLAB.   -

 ,          -

   .         

            

. 

This paper presents adopting decisions algorithm for ship – repairing production control based on numeri-

cal optimization methods in operating the technological processes. The MATLAB Optimization Toolbox functions 

are used for effective decisions. Krylov matrix is used for improving stability and time numerical operations de-

crease. Algorithm implementation is shown by means of minimizing of one-time payments of loans when applying  

obsolete equipment replacement  and basic funds renovation. 

 :  , , ,  , -

,   .

Key words: the ship-repair companies, algorithm, renovation, competitiveness, investment, optimization and 

control.
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[3, . 83–87].

    :

           x(k + 1) = Ax(k) + Bu(k),           k = 0, l, ..., N,  (1)

      (0)  x(N),  (0) —   

; x(N) —     N-    (1); , B —  -

    .        

  .

      (1)    

          

                           x(N ) = A
n
  x(0) + D  [u (0) u (1) ... u (N –1)] ,

      
 (2)

 D = [ N–1 B  N–2·  ... ·   B] —    .  -

 (2)   ,            

 :

U = [u(0) u(1) ... u(N  1)].

 N = n,  (n×n) —    A,  D   -

, , ,   ,   ,     U, 

         

    .      x(N) = 0.   

     ,     k = n . 

   ,  N > n,    .    U 

      –     

 .

  U   

    
   (3)

 (3)    :

             
    (4)

      .

   (3),   (4) ,    D. 
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«   » [1].     ,  -

    :

            (5)

 . 

. .     ,   - , 

     ,  c       

    .      ,  

        . 

   m,   v   A, — -

 :

  span      A  n.

  ,       -

,          

. 

 . .           -

 (5).     ,     -

    ,     .

     ,       -

   .   . .      (5) -

 ,          ,  -

 .           

    ,       (5)   

       .

 ,     ,     

   D( ).

      : 

1)       ,     

 2, 3, 4, ..., n.

       k-     ,    

     

            

    (6)

   (k) —   ,  k = 2, 3, 4, ..., n; j = 1, 2, ..., , . 

 (6)         Ak–1   

        Ak.
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2)         ,   -

  :

              (7)

           ,    

     ,        (7).

     :

det(A – E) 

  (5),     ,      -

 .      .      

  .   (7)   .  

     det(A – E)    (5)   (7)   

,    .

  ( )     MATLAB -

    gallery,     :

:

K=gallery(‘krylov’, A, x, j)

K=gallery(‘krylov’, n)

: 

 K=gallery(‘krylov’, A, x, j)      

nxm  [ ,Ax, A^2x,…,A^(m-1)x],  A —    n  x —  -

 (nX1).  ,  x=ones(n,1)  m = n.

         .  

        ,  -

 (   )        , -

   ,   (1)–(4). 
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   MATLAB       

    n      quadprog,  

:

x=quadprog(H,f,A,b,Aeq,beq,lb,ub),

 H, A  Aeq — , a  f, b, beq, lb, ub  x —   -

.

     ,   quadprog:

—   x,    :

   -  A x  b;

—          -

 Aeq x=beq;

—         x  ,   -

   lb  x  ub.

      f(x)   :

f(x)=0.5*x’*H*x,
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 H —     (70×70).  Aeq    -

    .  f   .   

        quadprog   

.

      ,       -

   18  .     i %    

   A  B ( .  (1)):

A = 1 + (i/(12  100))  B = –1.

   :

—   x(0) = 18  . ;

—   (  ) n = 70 (5   10 .);

—     : 5, 6, 7, 8, 9 %;

—        x(n) = 0.

         bank  

  i=8,5 %:

U =

  Columns 1 through 4

     404788.58     401941.49     399114.43     396307.25

  Columns 5 through 8

     393519.82     390752.00     388003.64     385274.61

  Columns 9 through 12

     382564.77     379874.00     377202.15     374549.10

  Columns 13 through 16

     371914.70     369298.83     366701.37     364122.17

  Columns 17 through 20

     361561.11     359018.06     356492.91     353985.51

  Columns 21 through 24

     351495.75     349023.50     346568.64     344131.04

  Columns 25 through 28

     341710.59     339307.17     336920.64     334550.91

  Columns 29 through 32

     332197.84     329861.32     327541.24     325237.47

  Columns 33 through 36

     322949.91     320678.44     318422.94     316183.31

  Columns 37 through 40

     313959.43     311751.19     309558.49     307381.21

  Columns 41 through 44

     305219.24     303072.47     300940.81     298824.14

  Columns 45 through 48

     296722.35     294635.35     292563.03     290505.29

  Columns 49 through 52

     288462.01     286433.11     284418.48     282418.02

  Columns 53 through 56

     280431.63     278459.21     276500.66     274555.89

  Columns 57 through 60

     272624.80     270707.29     268803.27     266912.64

  Columns 61 through 64

     265035.30     263171.17     261320.16     259482.16

  Columns 65 through 68
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     257657.09     255844.85     254045.36     252258.53

  Columns 69 through 70

     250484.27     248722.49/

Zopt= sum(U) = $ 22437648.61

 U, Zopt —            

     (i=8.5%).

 . ,   U     

   ,     ,   -

      ,      

.            

     MATLAB,     

payper   :

    pint = r (rate,nper,pv,fv,due),   (8)

     pmt —    ; 

rate —    (   ,    

);

r —   ( )     ;

pv —    ;

fv —          

 r ;

due —   : 

0 —  , 1 —  .

. 1.        

      

          

,       :
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   5 % —  0.81 %,

   6 % —  1.19 %,

   7 % —  1.66 %,

   8 % —  2.21 %,

   9 % —  2.86 %.

      :

145505.92,

214487.95,

298569.12,

398447.29,

514774.80,

     « »   -

           

( . 1).  

 ,          

MATLAB      ,   -

     ,      .
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