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 A brief study of qubit state manipulation in a {0, 1} quantum system consisting of four 

entangled qubits using an X-gate. Following a randomized order of qubit targeting reveals 

randomness in the dimensions of the four-qubit state array. The optimal gate targeting 

sequence was analyzed by considering each manipulation state as a set of qubit states, and 

a suitable metric for understanding the study's results was proposed based on changing the 

position of the column array elements. 
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1. Introduction  

In quantum circuits, the qubit states are the input value of the circuit, and since the qubit states are described by Hilbert  space, the 

inflation of that space is achieved through   )Tensor produc). The state of a qubit in a circuit will only have value through a 

Hadmard gate, leading to superposition, meaning the circuit's output consists of two states  ( |     ⟩  |     ⟩ ), and the presence 

of a CNOT gate determines whether these states are entangled or not[1,],[2]. The state of a qubit is simply a column matrix        When the circuit consists of 4- qubits, the state of the qubit        ,this is because of   , The aim of the study will 

depend on the 16 - dimensions of the array and when targeting these four qubits by the X-gate is the least random [3],[4]. 

2. Methodology 
The mathematical relationship of qubit state :  | ⟩   | ⟩   | ⟩  [  ]  [  ] (1) 

The x-gate : A square matrix that works on a single qubit ,    [    ] 
It is an operator that can be used on a qubit state :  | ⟩  [    ] [  ]  [    ] [  ]   | ⟩   | ⟩      These are the amplitudes of the qubit states, which represent the probability of each state [5],[6],[7]. If the arrangement of 

quantum circuits is                  , The Hadramid Gate targets the third qubit   (     and creates a quantum superposition 

state[8]. Therefore, targeting this qubit with the X-gate will disappear. Since the circuit consists of four qubits, we will have 16 

possible states on the basis vector of the states, and we have a superposition state               +            , so the total output of the circuit is 8-states. Given that the states in a state of quantum entanglement 

are inseparable states, which theoretically apply to the binary system {0,1}[9],[10]. The emergence of entanglement states will be 

adopted as follows  [11] :                         ,              √ ⁄  | |  | |     (normalization(   { }                        {{ } {  } {     } {        } {           } {              }   {                 } {                    } {                       }} 
 

The input state of the circuit :                 

So,     {{ } {  } {              } {        } {     } {                 }  {                    } {                       } {           }} 
Let :                        ⋂               
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           ⋃   {  |        }         {{ } {  }} 
 { } {  }    { } {  }      

 {     }    {     }  {              }      

 {        }    {        }      

 {           }    {           }  {     }      

 {              }    {              }  {                 }      

 {                 }     {                 }  {                    }      

 {                    }    {                    }  {                       }      

 {                       }     {                       }  {           }      

The manipulation did not change   , but it made {     }  {              }. We will observe the value of the scale in the 

next section, which will make the mathematical abstraction into numerical values that we can observe. 

 

3. Discussion 
To add a necessary dimension to manipulating the outputs of the quantum circuit, we propose following the function (      ⁄

) to 

show the growth of the studied change plus the information limit [  ], Where   {         } is a position number of the qubit 

state vector, which represents the state of 4- qubits (n=2⁴ ).To determine the best manipulation using the x-gate, we will compare 

the numerical value of the input vector (     |    ⟩      ) with the numerical value of the initial entangled output state of a 

four-qubit circuit using the following equation , which will show which qubit target is appropriate without distortion and drift o f 

the computational state vector :                [           (        )] (3) 

Table 1. represents the results of the deliberate manipulation of the X-gate (och) in the circuit, where the input value is       3.20162. We observe from FIG 3. that the X-gate line targets the qubits in FIG 1. using the method of untargeted qubit 

sequence {without gate,   ,   ,   ,        ,        ,        ,           }. 

 

TABLE 1. Numerical results for optimal manipulation using the X-gate 

x-gate   |           |          x 
without 4.25918 7.4608    1   ,    4.1185 7.32012    2    3.99945 7.20107    3    3.90128 7.1029    4   ,    3.82343 7.02505    5   ,    3.76543 6.96705    6   ,   ,    3.72695 6.92857    7    3.70777 6.90939    8 

 

 
FIG 1. Och(optimal change for state) gives a transition of 1 to the binary vector {0,1} using the X-gate. 
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4. Conclusion and Recommendations  
What we obtained in     must be in the same system we dealt with because the states of qubits depend on how they are 

entangled and superimposed. Mathematical abstraction was considered an analysis of what is most suitable for manipulation, as  

shown in FIG 1. Manipulating the elements of a matrix in a physical system may be random in order to achieve the most suitable 

outcome. 
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