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Friedberg and Rogers  [3] defined the notion of  wtt-reducibility  and Tennenbaum (see, [3, p.159]) 

defined the notion of  𝑄-reducibility on sets of natural numbers. Lachlan [1] defined the notion of 

bwtt-reducibility  and  in [2] it is defined the notions of bsQ-reducibility and  sQ-reducibility. 

         Our notation and terminology are standard and can be found in [2 ] and [3]. 

         We have obtained the following results. 

        Theorem 1.   A computably enumerable  (c.e.) set  A is wtt-complete if and only if  there exists a 

computable function 𝑓  such that for all  x ,  𝐷𝑓(𝑥) ∩ (𝐴    𝑊𝑥) ≠ ∅,   where  𝐴   𝑊𝑥 =(𝐴   

𝑊𝑥  ) ∪ (𝑊𝑥   𝐴  ). 

        Theorem 2.    Let A be a c.e. set.  Then the following statements are equivalent. 

1. A  is  a bwtt-complete.  

2. There exists a computable function 𝑓 and  a  number n such that for all  x  , 𝐷𝑓 𝑥   ≤  n 

&   𝑊𝑥  ∩ A=∅    𝐷𝑓 𝑥  ∩  𝑊𝑥  ∪  A             ≠ ∅ .  

3. There exists  a  computable function 𝑔 and  a number m such that for all  x  ,  𝐷𝑔(𝑥)  ≤ m 

&  𝐷𝑔(𝑥) ∩ ( 𝐴   𝑊𝑥) ≠ ∅.                                                              

       Theorem 3. Every noncomputable c.e. bwtt-degree contains infinite many pairwise bsQ-

incomparable  c.e.  sets.  

      Theorem 4.   Let A be a noncomputable  c.e.  semicomputable set.  Then for any   B,  ∅ <𝑤𝑡𝑡   B 

≤𝑤𝑡𝑡  A,   there is a set  C,  such that  C ≤𝑠𝑄  A & C  ≡𝑏𝑡𝑡  B. 

      Theorem 5.  Every noncomputable  c.e.  wtt-degree contains a c.e. set  A,  such that  the  Q-

degree of  A  contains neither simple nor nowhere simple sets. 
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