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Abstract One of the most fundamental problems in computer science is unstructured search,and Grover quantum search algo-
rithm is designed for the unstructured search problem. Grover quantum search algorithm can be used to solve graph coloring,
shortest path sorting and other problems,and it can also effectively decipher the cipher system. In this paper,Grover search algo-
rithm combined with classical pretreatment is proposed to realize integer decomposition. Firstly,quantum circuits of Grover algo-
rithm with different qubits are simulated based on IBMQ cloud platform,and the prime factors P and Q of N are simulated using
Grover algorithm. Then, the simplified equation is transformed into Boolean logic relation to build Oracle in Grover algorithm. Fi-
nally, the probability of finding the solution is changed by changing the number of iterations. According to the experimental re-
sults of the simulation circuit, the feasibility of solving prime factors P and Q using Grover algorithm is verified,and the target
item is searched with 78% probability of success under the condition of 16 search space and one G iteration. The differences of
quantum bit number and time asymptotic complexity between Grover algorithm and Shor algorithm for solving some numbers are
compared. The experiment of integer decomposition by Grover quantum search algorithm expands the application field of this al-
gorithm,and the acceleration effect of Grover algorithm is especially obvious in large search problems.
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