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The presence of the cosmica l cons tant in t roduces a fundamental s c a l e and 
prevents t h e j e be ing any s imple s e I f - symmetry . Henriksen , Emsl ie and 
Wesson (HEW) , who s tud ied s p h e r i c a l l y - s y m m e t r i c models with a p o s i t i v e 
cosmica l c o n s t a n t , have , however, demonstrated the p o s s i b l e e x i s t e n c e of 
a s e l f - s i m i l a r i t y of the second kind and i d e n t i f i e d the s i m i l a r i t y 
v a r i a b l e . They obta ined i n t e r e s t i n g a n a l y t i c s o l u t i o n s which are 
homogeneous i n d e n s i t y , but not in p r e s s u r e . We have extended t h i s work 
and i n v e s t i g a t e d the genera l behaviour of these c o s m o l o g i c a l models 
which p o s s e s s a s e l f - s i m i l a r i t y of the second kind and in which the 
requirement of homogeneity i s r e l a x e d . 

The s i m i l a r i t y symmetry a l lows E i n s t e i n ' s f i e l d equat ions to be 
reduced to four ord inary d i f f e r e n t i a l equat ions in the s i m i l a r i t y 
v a r i a b l e . I t i s found that t h i s system of equat ions admits two general 
i n t e g r a l s , represented by an inhomogeneity parameter and a parameter C, 
which g i v e s the cons tant proper r a t i o of un i t c o o r d i n a t e d i s t a n c e s in 
the r a d i a l and t r a n s v e r s e d i r e c t i o n s . A l l models are s p a t i a l l y c l o s e d , 
p o s s e s s i n g a f i n i t e proper volume f o r a f i x e d v a l u e of the t ime 
c o o r d i n a t e . The ir temporal behaviour depends on the v a l u e of the 
parameter C. When C i s l e s s than u n i t y , the models expand monoton ica l ly 
and tend a s y m p t o t i c a l l y to the de S i t t e r m e t r i c . When C > 1 , the s c a l e 
f a c t o r i s bounded and tends to a f i n i t e non-zero v a l u e , corresponding to 
an E i n s t e i n s t a t i c s o l u t i o n . We f i n d that some of these models 
encounter s h e l l - c r o s s i n g s i n g u l a r i t i e s when the s c a l e f a c t o r reaches a 
maximum v a l u e , wh i l e in o t h e r s the s c a l e f a c t o r i n c r e a s e s monoton ica l ly 
- t h i s d i s t i n c t i o n i s i n v e s t i g a t e d e lsewhere . No equat ion of s t a t e i s 
imposed in d e r i v i n g the s e l f - s i m i l a r mode l s , and i t i s found that a l l 
inhomogeneous s o l u t i o n s f a i l t o meet the dominant energy c r i t e r i o n at 
e a r l y t i m e s . They may, however, be patched on to the s i n g u l a r s o l u t i o n 
der ived by HEW, and the c o n t i n u i t y c o n d i t i o n s acros s the patch s e l e c t a 
unique inhomogeneous s o l u t i o n f o r a g iven va lue of C. 
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