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Oracle is an abstract hypothetical computational object that can solve decision, function, or even a halting problem in single step. Oracle Turing machines have access to oracles through additional oracle tape. Oracle Turing Machines are hypothetical computation models, but they have been quite useful in advancement of computability and complexity theory. Oracle Turing Machines have been frequently used in separation and classification of languages. Separation between some languages through oracle Turing machines is not possible because of relativization barriers. This paper presents another hypothetical computational object. The aim to develop this new hypothetical computational object is to replace oracle with the new hypothetical computational object, and then explore the possibility to overcome the relativization barriers.

Definition of Zarray:

Zarray is basic unit of A-expressions, and it is represented by S for some S ∈ ℕ. Every A-expression splits into zarray under two following conditions. Condition I, if 𝑦 = 0 then (𝑥) 𝑦 = 0. Condition II, if 𝑦 ≠ 0 then (𝑥) 𝑦 = 𝑥. 𝑃, 𝑃 1 , 𝑃 2 , 𝑃 3 , 𝑃 4 , and 𝑃 5 are examples of algebraic A-expressions. In these examples, left subscript specifies the variable, and we use right subscript to count zarray in the A-expression. After replacing multiplications with summations in A-expressions, every A-expression consists of sum of zarray. These A-expressions split into zarray under two conditions that are mentioned in the definition of zarray. The algebraic A-expressions 𝑃, 𝑃 𝑥𝑦 = 𝑥 1 + 𝑥 2 + 𝑥 3 + 𝑥 4 + . . . +𝑥 𝑦 Sum of 𝑦 number of 𝑥 is equal to A-expression 𝑃. The A-expression 𝑃 has 𝑦 number of zarray, i.e., 𝑆 = 𝑦. Similarly, we can split any algebraic A-expression into zarray and count the number of zarray. As stated earlier, right subscripts of variables represent count of zarray in these A-expressions. After replacing multiplications with summations, the A-expressions consist of only sum of zarray, and total number of zarray in any A-expression can vary because it depends on the variables selected for expansion and the variable selected for limits. If 𝑃 = 𝑥𝑦 is A-expression and 𝑥 ≠ 𝑦 then number of zarray in 𝑃 will be different if 𝑦 is selected for expansion instead of 𝑥.
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Numeric A-Expressions Definition of A-expression: A numeric expression 𝑄 is A-expression if 𝑄 has only addition and multiplication operations, and if 𝑄 has only natural numbers in the expression. Every A-expression is sum of 𝑆 Zarray

for some S ∈ ℕ.

Definition of Zarray:

Zarray is basic unit of A-expressions, and it is represented by S for some S ∈ ℕ. Every A-expression splits into zarray under two following conditions. Condition I, if 𝑦 = 0 then (𝑥) 𝑦 = 0. Condition II, if 𝑦 ≠ 0 then (𝑥) 𝑦 = 𝑥. After replacing multiplications with summation, every A-expression consists of only sum of zarray, and number of zarray may vary because it depends on the integer selected for limits and the integer selected for expansion. In 𝑅 = 7 × 9, the number of zarray depends on the integer we chose for limits in summation and the integer we chose for expansion; but irrespective of order of these choices, we can split any A-expression into zarray.

Computation of A-expression

Zahem-Zarray is a hypothetical computational object, and it is represented by 𝑍 𝑧 𝑘 for some 𝑘 ≥ 2 and 𝑘 ∈ ℕ. The Z z k splits any A-expression into zarray and then adds 𝑘 zarry in single step. If 𝑍 𝑧 𝑘 splits A-expression into 𝑆 zarray then there are three possibilities i.e., 𝑘 > 𝑆, 𝑘 = 𝑆 or 𝑘 < 𝑆. 𝑍 𝑧 𝑘 will compute any A-expression with 𝑆 zarray in single step if 𝑆 ≤ 𝑘 but it will take more than one step if 𝑆 > 𝑘. 𝑍 𝑧 2 will require one step to compute A-expression 2 × 2 because 𝑆 = 2, but 𝑍 𝑧 2 will require three step to compute another A-expression 2 × 2 × 2 because 𝑆 = 4. 𝑍 𝑧 𝑘 with 𝑘 ≥ 4 will compute 2 × 2 × 2 in single step because 𝑆 ≤ 𝑘. If an A-expression 𝐹 has 𝑆 zarray and 𝑆 > 𝑢 > 𝑣 then 𝑍 𝑧 𝑢 will take less number of steps than 𝑍 𝑧 𝑣 to compute 𝐹. Pictorial representation of fundamental Zahem-Zarray (𝑍 𝑧 2 ) and its generalized form (𝑍 𝑧 𝑘 ) in shown in Fig. 1.

Fig. 1 Fundamental Zahem-Zarray (𝑍 𝑧 2 ) and its generalized form (𝑍 𝑧 𝑘 )

If there is an A-expression 𝐺 = 100 × 100 + 0 and aim is to compute 𝐺 through 𝑍 𝑧 𝑟 for some r ∈ ℕ, then 𝑍 𝑧 10 , 𝑍 𝑧 50 , and 𝑍 𝑧 101 would take 12 steps, 3 steps and 1 step, respectively. All A-expression are function problems, but all A-expression are not subset of FP, i.e., any deterministic polynomial time Turing machine cannot compute every A-expression.

Zahem-Zarray lemma I

If there is a problem 𝑃 in complexity class 𝐹𝑃 and 𝑃 is also an A-expression with 𝑆 zarray, and 𝑆 ≤ 𝑚 then 𝑍 𝑧 𝑚 can compute 𝑃 in single step. As stated earlier, there are some A-expressions that are not contained in complexity class FP. Now we describe those A-expressions that are contained in complexity classes that are more powerful than complexity class FP.

Permanent as A-expression

Immanant of a matrix is generalized notion of determinant and permanent, and it was defined by D.E Littlewod and A.R. Richordson in 1934 [START_REF] Littlewood | Group characters and algebra[END_REF]. The permanent of an 𝑛 × 𝑛 matrix 𝑀 = (𝑚 𝑖𝑗 ) is defined as Computation of permanent is very important problem in complexity theory because permanent is #𝑃 complete [START_REF] Valiant | The complexity of computing the permanent[END_REF]. Unlike oracle, the internal construction this hypothetical computational object (Zahem-Zarray) is known. In subsequent work, Zahem-Zarray lemmas will play important role in derelativization of relativized complexity classes 𝑃 and 𝑁𝑃. Relation of 𝑍 𝑧 𝑘 with uniform and nonuniform models of computation will be part future work.

𝑃𝑒𝑟𝑚(𝑀) = ∑ ∏ 𝑚 𝑖,

Conclusion

Oracle Turing Machines are hypothetical computational objects because they are based on oracles. Cantor's diagonal argument and oracle Turing Machines have been important tools for separation and classification of languages, but these tools are ineffective in some cases because they fail to separate some complexity classes due to relativization. This paper presents another hypothetical computational object that is represented by 𝑍 𝑧 𝑘 and two lemmas that are based on 𝑍 𝑧 𝑘 . Lemma I states that there exist 𝑚 such that 𝑍 𝑧 𝑚 can compute some problems from complexity class 𝐹𝑃 in single step. Lemma II states that there exist 𝑘 such that 𝑍 𝑧 𝑘 can compute permanent of some matrices in single step. In future work, we will establish important results by replacing oracles with 𝑍 𝑧 𝑘 in oracle Turing machines.
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 3 Numeric A-expressions split into zarray under two conditions that are mentioned in the definition of zarray. 𝑄, 𝑄 1 , 𝑄 2 , and 𝑄 3 are examples of numeric A-expression. 𝑄, 𝑄 1 , 𝑄 2 , and 𝑄 3 consist of 9, 10, 84, and 36 zarray, respectively. Because {𝑄 , 𝑄 1 , 𝑄 2 , 𝑄 3 } ⊆ set of A-expressions therefore {9, 10, 84, 36 } ⊆ ℕ. 𝑄 = 7 × 9 = ∑(7) 𝑎 9 𝑎=1 = 7 + 7 + 7 + 7 + 7 + 7 + 7 + 7 + 7 As stated earlier, there are two conditions to split A-expression into zarray. These conditions are explained through splitting A-expression 𝑄 1 into zarray. Number of zarray may vary but sum of zarray is equal to 𝑄 1 . 6 2 + 6 3 + . . . +6 60 +2 1 + 2 2 + 2 3 + . . . +2 24 . . . +5 10 +6 1 + 6 2 + 6 3 + . . . +6 12 + 7 1 + 7 2 + 7 3 + . . . +7 14

  

  1 , 𝑃 2 , 𝑃 3 , 𝑃 4 , and 𝑃 5 consist of 𝑦,𝑟 + 1, 𝑥 If {𝑃 , 𝑃 1 , 𝑃 2 , 𝑃 3 , 𝑃 4 , 𝑃 5 } ⊆ set of A-expressions, then {𝑦, 𝑥

	𝑃 = 𝑥𝑦
	𝑦
	𝑥𝑦 = ∑(𝑥) 𝑎
	𝑎=1
	2 , 2 𝑥 2 , 𝑓, 𝑥 2 + 𝑥 1 𝑥 2 } ⊆ ℕ.

2 , 2 𝑥 2 , 𝑓 and 𝑥 2 + 𝑥 1 𝑥 2 zarray, respectively.

  𝑛 is symmetric group that is defined over permutation of 𝑛. If 𝑚 𝑖𝑗 ∈ ℕ then 𝑃𝑒𝑟𝑚(𝑀) is A-expression. Suppose there is 2 × 2 matrix 𝐹 with 𝑓 𝑖𝑗 ∈ ℕ 𝑎 2 + 𝑎 3 +. . . +𝑎 𝑑 + 𝑏 1 + 𝑏 2 + 𝑏 3 +. . . +𝑏 𝑐 𝑍 𝑧 𝑘 can compute permanent of 𝐹 in single step if 𝑑 + 𝑐 ≤ 𝑘, but if 𝑑 + 𝑐 > 𝑘 then 𝑍 𝑧 𝑘 would require more than one step to compute permanent of 𝐹 unless we increase the order of zahem (value of 𝑘).We can combine the concepts of A-expression, 𝑍 𝑧 𝑘 , and permanent of a matrix in the form of following lemma.There exist 𝑘 such that 𝑍 𝑧 𝑘 can compute permanent of any 𝑛 × 𝑛 matrix 𝑀 = (𝑚 𝑖𝑗 ) if 𝑚 𝑖𝑗 ∈ ℕ.

	𝜎(𝑖) 𝑎𝑑 + 𝑏𝑐 = ∑(𝑎) 𝑔 + ∑(𝑏) ℎ 𝑛 𝑖=1 𝜎∈𝑆 𝑛 𝐹 = [ 𝑎 𝑏 𝑐 𝑑 ] 𝑝𝑒𝑟𝑚 (𝐹) = 𝑎𝑑 + 𝑏𝑐 𝑐 ℎ=1 𝑑 𝑔=1 If there is an 𝑛 × 𝑛 matrix 𝑀 = (𝑚 𝑖𝑗 ) and 𝑚 𝑖𝑗 ∈ ℕ then 𝑃𝑒𝑟𝑚(𝑀) is A-expression. If A-expression of 𝑃𝑒𝑟𝑚(𝑀) has 𝑆 zarray and 𝑆 ≤ 𝑘 then 𝑍 𝑧 𝑘 can compute 𝑃𝑒𝑟𝑚(𝑀) in = 𝑎 1 + Zahem-Zarray lemma II single step.

𝑆