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Tennenbaum (see, [4, p.159]) defined the notion of 𝑄-reducibility on stes of natural numbers as follows: a 

set 𝐴 is 𝑄-redusible to a set 𝐵 (in symbols: 𝐴 ≤𝑄 𝐵) if there exists a computable function 𝑓 such that for 

every 𝑥𝜖𝜔 (where  𝜔 denotes the set of natural numbers), 

                                        𝑥𝜖𝐴 ⇔ 𝑊𝑓(𝑥) ⊆ 𝐵. 

 We say in this case that 𝐴 ≤𝑄 𝐵 via 𝑓. If 𝐴 ≤𝑄 𝐵 via a computable function 𝑓 such that for all   𝑥, 𝑦,  

𝑥 ≠ 𝑦 ⇒ 𝑊𝑓(𝑥) ∩𝑊𝑓(𝑦) = ∅   and      𝑊𝑓(𝑥)𝑥𝜖𝜔   is computable, then we say that  𝐴 is  𝑄1,𝑁-reducible to 

𝐵, and denoted  𝐴 ≤𝑄1,𝑁
𝐵. The notion of 𝑄1,𝑁  reducibility was introduced by Bulitko in [1]. 

A c.e. set 𝑀  is 𝑟-maximal if 𝑀  is infinite and for every computable 𝑅, either 𝑅 ∩𝑀    or   𝑅 ∩ 𝑀  is finite. 

        If 𝐴 is any noncomputable c.e. set, a nontrivial splitting of 𝐴 is a pair of disjoint noncomputable c.e. 

sets 𝐴0 , 𝐴1 such  that  𝐴 = 𝐴0 ∪ 𝐴1. 

        A set 𝐴 is hemi r-maximal (see, [2])  if there are a 𝑟-maximal set 𝑀 and a nontrivial splitting 𝑀0 ,𝑀1 

of 𝑀 such that   𝐴 = 𝑀0. 

         Our notation and terminology are standard and can be found in [4 ]. 

        Theorem 1.  Let M be an r-maximal set, A be an arbitrary set and 𝑀 ≡𝑄1,𝑁
𝐴. Then  M≤m A. 

         Given c.e. sets A  B, A is major subset of B (written  A m B) (see, [3])  if  BA is infinite and 
for every c.e. set W, 𝐵  * W 𝐴  *  W. 

         Theorem 2. Let M be an r-maximal set, A be a major subset of M, B be an arbitrary set and  MA 
≡𝑄1,𝑁

𝐵. Then  M ≤m B. 

         Theorem 3.  If 𝐶, 𝐷 are hemi 𝑟-maximal sets then  

                                         𝐶 ≡𝑄1,𝑁
𝐷 ⇔ 𝐶 ≡1 𝐷. 
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