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Long and Sheu in their paper [LS-91] introduced a refinement of the low hierarchy based on the 
0-levels of the polynomial time hierarchy which gives a deeper sight of the interna! structure of
N P. In this paper we show a surprising property of the 0-operator and as a consequence, we
get easily the 0-lowness results given in [LS-91]. Besides, we clarify the situation of the classes
in Lf•t::.. for which their mem.bership to Lf•0 was not clear.

l. Introduction

Schoning [Sc-83] defined the low and high hierarchies in N P, which provided a formal framework 
for analyzing the interna! structure of N P. Later, in (Sc-86), he also introduced a refinem.ent of 
the low and high hierarchies based on the .6.-levels of the polynomial time hierarchy. Schoning 
[Sc-86], Ko and Schoning [KS-85], Balcázar and Book [BB-86], Balcázar and Schoning (BS-92] 
and Allender and Hemachandra [AH-92] located severa! classes of sets in the low hierarchy. 

Wagner [Wa-9O] studied the 0-levels of the polynomial time hierarchy and he obtained 
severa! characterizations of that levels. Long and Sheu (LS-91] introduced a new refinement of 
the low and high hierarchies based on the 0-levels of the polynomial time hierarchy, and they 
sharpened most of the known lowness results. However they did not know how to locate the 
N P sets that are Turing equivalent to sorne tally set or N P sets that are either standard or 
general left cuts for some real number z in the new refinement. 

In this paper we show a surprising property of the 0-operator and we study the consequences 
this property has. In particular, we get easily the results about 0-lowness in [LS-91] and we 
also clarify the situation of the above classes. 

2. Definitions and notation

:E denotes an arbitrary alphabet of size at least two. For z E :E*, lzl denotes the length of z. A 
tally set is any set over {1}*. L(M) denotes the set accepted by Turing machine M, and L(MA ) 

denotes the set accepted by an oracle Turing machine M using oracle set A. The classes P 

and N P have their standard definitions. P(A) and N P(A) are, respectively, their A-relativized 
counterparts. 

Polynomial time many--one reducibility ( denoted by A $.::i B) and polynomial time Turing 
reducibility ( denoted by A $,f B) have their usual definitions. We say that a class C is closed 
by s::a-reducibility (respectively Sf-reducibility) if it verifi.es: 

B E C and A $� B(resp. A Sf B) =? A E C. 

We denote by ET(T ALLY) the class of sets Turing equivalent to a tally set. 

10 


















	PCCNCM_02_The 8-operator and the low.pdf
	Páginas desde1400190301-3.pdf

