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APPLICATION OF CATASTROPHE THEORY FOR CLASSIFICATION OF 
SCENARIOS FOR SHIP PASSING ALONG THE LEADING LINE

-
.
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This article  considers the possibility of application of cusp catastrophe to model navigational situations 
and their scenarios. An application of cusp catastrophe as a mathematical model for ship passing along the leading 
line is analyzed.

: , , ,
, .
Key words: safety of navigation, dangerous situations, catastrophe theory, cusp catastrophe, navigational 

situations modeling.

1. .
,

. -
, ,

, , ,
, .

, , , -
. , -

.
,  [6], -

. -
,  « – », ( - ), 

, ,
,  [3, . 399–402].

2. .

 [1; 4–6]. 
, .
- x,

. , -
 (x  0)  (x = 0) 
.



В
ы
п
ус
к
3

21

,
, - x = 0 . x  0, 

. , -
, -

.

3. . .
,

, . ,
- -

,
-

 ( . 1).
-

, -
-

 [5]:

  (1)

a b — 
-

.
 (a, b)

 (1) 

  (2)

 (2) 
b,

:

D = 4a3 + 27b2.

, , , -
 ( , b)  (3),  ( , b)

 ( . 2, ) [7].

      4a3 + 27b2 = 0.  (3)

 (a, b) : -
I « » ,  « » , 1 2 -

 — .  ( , b), I,
4a3 + 27b2 < 0, , , —  4 3 + 27b2 > 0 ( . 2, ).

 (1) . 2, . , Vab

,  ( , b) , ,  ( , b) I,
 (a, b) B1 B2 ( B1 B2 )
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. 2.  — ;
 — x3 + ax + b = 0;  — Vab(x)=1/4x4 + 1/2ax2 + bx
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