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The article is devoted to the model and optimization of the solution of the nonlinear multidimensional trans-
port problem which is based on numerical quadratic programming methods, which is implemented in the MatLAB 
computing codes. Numerical modeling high quality is confi rmed by experiment. The automation logistic system 
synthesis is devoted  to  reloading process providing  transportation  minimum  for  resource costs. The example of 
system calculation  is given.
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Key words: algorithm, model, modeling, numerical methods, the quadratic programming, the transport task, 

optimal solution, reliability, logistics system, automation of the reloading process.
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 M LAB .

, -
:

        
. (1)

cij :

     

. (2)

,  (1) , -
, ,  (2) 

( ).
 (1) :

          
i = 1, 2, …, n, (3)

x  (2):

    
i, j = 1, 2, …, n.  (4)

 (3)  (4) -
, .

, -
 (1) ,

:

          
 (5)
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 (5) :

        
 (6)

 (5) :

h = 1.

,
.

 MATLAB 
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.

 —  ( ), x — 
 ( ). 

f (x) :

f (x) = 0,5 x H x,

H . H x
. f (x) f x, f

x . -
quadprog, .

quadprog -
-

 [1], . 1.
 1

 [1]

 1  2  3

1 25 0 0 25,00 25,00

2 40 0 0 81,00 106,00

3 5 55 0 130,75 236,75

4 0 0 30 30,00 266,75

5 0 0 20 20,00 286,75

6 0 0 30 65,00 351,75

7 30 0 5 110,00 461,75

8 0 0 30 96,00 557,75

9 0 25 0 50,00 607,75

10 0 0 40 240,00 847,75
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 [1], 
,

.
 ( . 2) , -

.  [1].
 2

 1  2  3
ria1j b1j c1j a2j b2j c2j a3j b3j c3j

1 1,0 3,1 2,0 7,0 25

2 2,0 1,0 4,1 3,0 40

3 3,0 0,01 2,1 9,0 60

4 1,5 1,1 0,1 1,0 30

5 2,5 2,6 1,0 20

6 5,0 –0,01 10,0 3,0 2,0 5,0 30

7 3,0 1,0 0,2 5,0 4,0 35

8 6,0 2,0 3,0 6,0 30

9 6,0 –0,05 8,0 2,0 5,0 25

10 6,0 5,0 0,01 6,0 40

, :

                 gij(x)=aij x + bij x
2 + cij (x) (7)

x  « » .
 « » cij(x) , -

, .
,  100  1, 80  2  155 -

 3. , ,  335 , -
,  335 ,

.

xij, -
:

, :

.

 c  sah799.m, -
.
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% sah799.m
% .
%  ( ), .
%  aij  f’x 
AA=[1.0 3.1 7.0;2.0 4.1 3.0;3.0 2.1 9.0;1.5 1.1 1.0;2.5 2.6 1.0;
   5.0 3.0 2.0; 3.0 1.0 4.0;6.0 2.0 3.0;6.0 2.0 5.0; 6.0 5.0 6.0];
%  (  cij):
M=[0 1 0 0 0 10 0 0 8 0 2 0 0 0 0 0 5 0 0 0 0 0 0 0 0 5 0 6 0 0];
%  f 
f=[AA(:,1);AA(:,2);AA(:,3)]’;
% -  bij,  x
P=[0 0 0.01 0 0 -0.01 0 0 -0.05 0 0 0 0 0.1 0 0 0.2 0 0 0.01 zeros(1,10)];
%
H=2*diag(P);
%  - :
Aeq=[eye(10) eye(10) eye(10)];
beq=[25 40 60 30 20 30 35 30 25 40]’;
%  - :
A=[ones(1,10) zeros(1,10) zeros(1,10);zeros(1,10) ones(1,10) zeros(1,10)];
b=[90 100]’;
% :
lb=zeros(30,1); ub=[];
%opt=optimoptions(‘quadprog’);
% :
[x,fval]=quadprog(H,f,A,b,Aeq,beq,lb,ub);
% :
Y1=(x>0);
J1=fval+M*Y1;
% :
C=[x(1:10) x(11:20) x(21:30)];
Y=(C>0);
Qv=[P(1:10)’ P(11:20)’ P(21:30)’];
Qv1=Qv.*[x(1:10).̂ 2 x(11:20).̂ 2 x(21:30).̂ 2];
L=AA.*C+[M(1:10)’ M(11:20)’ M(21:30)’].*Y+Qv1;
JJ=[L(:,1) L(:,2) L(:,3)]
J2=L(:,1)+L(:,2)+L(:,3);
J3=cumsum(J2);
Cost=[JJ J3]
J4=sum(J2)
%  J1  J4: 
Rez=[J1 J4]

:
x =
   25.0000  0.0000 0.0000
   35.0000  0.0000 5.0000
   -0.0000  60.0000 0.0000
   -0.0000  0.0000 30.0000
    0.0000  -0.0000 20.0000
   -0.0000  0.0000 30.0000
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   30.0000  5.0000 0.0000
    0.0000  10.0000 20.0000
    0.0000  25.0000 0.0000
    0.0000  0  40.0000
Cost =
   25.0000    2.0000    0.0000   27.0000
   71.0000    0.0000   15.0000  113.0000
   -0.0000  126.0000    0.0000  239.0000
   -0.0000    0.0000   30.0000  269.0000
    0.0000   -0.0000   20.0000  289.0000
   -0.0000    0.0000   65.0000  354.0000
   90.0000   15.0000    0.0000  459.0000
    0.0000   20.0000   66.0000  545.0000
    8.0000   50.0000    0.0000  603.0000
    0.0000         0  240.0000  843.0000
Rez =
  843.0000  
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