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For GMCs the two prominent p r o p e r t i e s are t y p i c a l . Ihey c o n s i s t 
of dense molecular gas clumps concentrat ing t o the GMC centre and 
f i l l i n g only a few percent of a t o t a l volume. And t h e s e clumps 
p a r t i c i p a t e in chaot i c motions with v e l o c i t i e s v t exceeding as a r u l e 

the sound v e l o c i t y c o a t the temperature of molecular g a s . This 

phenomenon i s cons idered a s a supersonic molecular c l o u d ' s turbulence . 
The c o m p r e s s i b i l i t y of turbulent matter becomes very important with such 
v e l o c i t i e s . Thus i n a p p l i c a t i o n t o GMC i t i s necessary t o deve lop the 
theory of turbulence and fragmentation under t r a n s s o n i c and supersonic 
random motions. The hydrodynamic flow v e l o c i t y f i e l d can be d i v i d e d i n t o 
the p o t e n t i a l and v o r t i c a l components. When t r a n s s o n i c or supersonic 
motions preva i l the p o t e n t i a l component i s become more important t h a t 
s t i m u l a t e s the shock wave's s t o c h a s t i c f i e l d development. Ohul'chansky 
(1988,Kinematics and Phys ic s of C e l e s t i a l Bodies 4 , 3 ) has descr ibed t h i s 
process on the base of Burgers' equat ion treatment. In t h i s paper we 
apply t h i s approach for cond i t i ons of GMCs t h a t permit the supersonic 
turbulence' spectrum e v o l u t i o n , t h e large d e n s i t y f l u c t u a t i o n s 
development, and clumps formation t o cons ider . 
As was shown by Kolesnik (1987,Kinematics and Phys ic s of C e l e s t i a l 
Bodies 3 , 47) t h e supersonic motions of molecular gas can be developed 
from subsonic turbulence of the warm gas when i t s temperature r a p i d l y 
drops down t o about 100 K. 
The e v o l u t i o n of initialr^Kolmogorov's spectrum on the base of t h r e e -
dimentional Burgers' equat ion was considered by Ohul *chansky(1988) . 
Q u a l i t e v e l y the spectrum e v o l v e s from Kolmogorov's one with exponent 
- 5 / 3 t o more s t e e p e r o n e s , t h e exponent being appreciated from - 2 t o - 3 . 
The c h a r a c t e r i s t i c t ime of e v o l u t i o n depends on the wave number k. 

The further e v o l u t i o n of turbulent medium i s f o l lowing.The range of 
t h e shock wave forming harmonics i s moved i n t o the smal l er wave numbers 
k gradual ly . The i n t e r a c t i n g shock wave's ensemble i s formed. Because of 
isothermal c o n d i t i o n s the magnitude of d e n s i t y f l u c t u a t i o n s can r i s e 
t o the large v a l u e s . Most dense clumps are formed when shock waves c o l -
l i d e in head-on. This promotes t o the f i lamentary s t r u c t u r e s formation 
in molecular c louds . On the other hand the obl ique shock waves i n t e r a c -
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t i o n p r a c t i c a l l y d o e s n ' t increase the d e n s i t y f l u c t u a t i o n . I t l eads only 
t o the decreas ing of the angle between i n t e r a c t i n g obl ique shock f r o n t s . 
This a l s o provokes the plane dense s t ruc ture formation. Therefore in the 
e v o l v i n g supersonic turbulent médium the f l a t dense s t r u c t u r e s w i l l be 
pronounced more and more by the s t o c h a s t i c shock f r o n t s i n t e r a c t i o n s . 
The s t a t i s t i c s of d e n s i t y peaks i s determined by the t o t a l i t y of a l l 
multy-point j o i n t p r o b a b i l i t i e s of phys ica l quant i ty and i t s 
d e r i v a t i v e s . In Gauss case i t i s p o s s i b l e t o d e r i v e the s i z e 
d i s t r i b u t i o n of fragments ^ 

(dN/dX) oc λ ~ 2 τ η " 9 , λ > J<X 2 > ; (dN/dX) « Χ, X < J<X 2 > . 
Here λ i s the clump's length s c a l e . A s i t i s seen the large s c a l e clumps 
d i s t r i b u t i o n i s s e n s i t i v e t o the geometry of fragments. Received 
p r o p e r t i e s of the s i z e d i s t r i b u t i o n funct ion can be used for conc lus ions 
what type of fragmentation proces se s i s r e s p o n s i b l e f or the clumps 
formation in the observing objec t s .The t y p i c a l d e n s i t y in t h e centre of 
clumps may be apprec iated in the fo l lowing way. When accept ing that 
f i lamentary f l a t t e n e d s t u c t u r e s mainly are the consequence of c o l l i s i o n s 
of shock waves , then i t fo l l ows t h a t for such s t r u c t u r e s hp/p^x <Ma> 

«Ma> i s the t y p i c a l Mach number of shock waves) , because in GMC the 
pass ing of one shock wave g i v e s t h e v e l o c i t y jump Ma . The quant i ty <Ma> 
i s proport ional t o v ^ / c o , where i s the t y p i c a l v e l o c i t y of turbulent 

motions. The quant i ty <X> i s determined by the s c a l e 1 (the s c a l e l c i s 

the s c a l e on which the turbulent v e l o c i t y d i f f e r e n c e equals c Q ) and by 

other space parameters of phys ica l medium.These ones may be the t y p i c a l 
s i z e of edd ie s i n primary s t a g e of e v o l u t i o n of molecular c loud and a l s o 
the t y p i c a l s c a l e of inhomogenity of c loud. 

During the e v o l u t i o n of molecular cloud the fo l lowing s i t u a t i o n i s 
p o s s i b l e . In the d i s t i n g u i s h e d dense core of GMC the turbulence has l o s t 
the memory about the primordial h ierarchy of edd ies y e t , and i n the 
outer layers of GMC the system keeps the memory and the t y p i c a l s i z e of 
clumps corresponds t o the s i z e of e d d i e s . Thus, in t h e outer l ayers the 
s i z e of clumps i s much g r e a t e r than in the core . B e s i d e s , the i n t e r a c -
t i o n between the turbulent motions in the outer l ayers of c loud and 
inner dense core r e s u l t s t o the s trong compression of matter in the 
intermediate rayer which may cause the v i o l e n t s t a r formation. 
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