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Abstract

Nowadays in the contemporary maritime business a leading role is played 
by the sea ports and particularly their internal organization. In the present paper 
the authors analyze the optimization of the distribution of incoming ships among 
port berths, which is more from point of view of economics and mathematics, 
rather than technical. Two of the most important criteria are taken into consider-
ation time wasting and financial costs during the basic port operations. The 
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economic-mathematical model is based on the combination of these factors and 
some other constraints. The authors not only explain their idea but they add par-
ticular examples with a demonstration of the simple online calculations.  

Key words: optimization, port berths, maritime business.

[5]

-

-
-

:

1. -

108



2.

n

1 2, ,..., nK K K 1 2, ,..., nc c c

t

t

- k
m 1 2, ,..., mS S S j

jk
1

m

j
j

k k . i

iK j

ijt

ijr ,

ni ...,,2,1 , 1,2,...,j m .

ijx , ni ...,,2,1 , 1,2,...,j m ,

j

i

1 1

. .
n m

ij ij ij ij
i j

f x t r x ,                                                          (1)

109



- -

-

1

1

n

ij j
i

x k , 1,2,...,j m ,                                                        (2)

1

n

ij i
j

x c , ni ...,,2,1 ,                                                  (3)

1 1

. . min
n m

ij ij ij ij
i j

f x t r x ,                             (4)

1

n

ij j
i

x k , 1,2,...,j m ,                                             (5)

1

n

ij i
j

x c , ni ...,,2,1 ,                                                            (6)

0ijx , ni ...,,2,1 , 1,2,...,j m .                                       (7)

110



1

-

t

4i j , 30k

1.

T

ijt

1,5 1, 2 1,3 1,7

2 1, 4 1 2,3

1,1 2 1,5 1,6

1,1 1,3 1,2 3

T ,

R ijr

3 4 4 3

3 3 5 3

4 4 3 3

5 4 5 2

R .

1 6k , 2 7k ,

3 8k 4 9,k

1 8c , 2 9c , 3 10c 4 10.c

111



. 1

- [1]

[2], 

https://www.zweigmedia.com/
RealWorld/simplex.html -

dcba

srvu

qpnm

wzyx

xxxx

xxxx

xxxx

xxxx

44434241

34333231

24232221

14131211

.

112



-

4,5 4,8 5,2 5,1

6 4, 2 5 6,9

4,4 8 4,5 4,8

5,5 5,2 6 6 min .

ijf x x y z w

m n p q

u v r s

a b v d

8x y z w ,

9m n p q ,

10u v r s ,

10a b c d ,

6x m u a ,

7y n v b ,

8z p r c ,

9w q s d ,

2

. 2

113



f = 704/5; x = 6, y = 0, z = 0, w = 2, m = 0, n = 7, p = 2, q = 0, 

u = 0, v = 0, r = 6, s = 4, a = 0, b = 0, c = 0, d = 3
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