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[ Abstract] Based on the unique superposition states and/or entangled states of qubits, quantum computing has obvious advantages
in dealing with some problems requiring large-scale parallel processing than classical computers. At present, the physical quantum
computer is faced with the limitation of scalability, coherence time and precision of quantum gate operation, and it is an effective way
to carry out quantum computational simulation on classical computers. However, as the number of qubit increases, the computer
resources required for quantum simulation grow exponentially. Therefore, it is of great significance to study the time and space
resources required for the simulation while ensuring the computational accuracy. In view of the current research work of quantum
computational simulation, this paper summarizes the basic methods of quantum computational simulation based on classical computers
and discusses the optimization methods of quantum circuit simulation. The main content is as following: (1) the basic principles of
quantum computing are expounded from quantum bits, quantum gates and quantum circuits. (2) the ideas and advantages and
disadvantages of different methods of amplitude simulation are summarized and analyzed. (3) the common quantum computing
simulators are listed. (4) the simulation methods of quantum computing based on supercomputer are discussed.
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Fig. 1 Schematic diagram for the Grover's search quantum
algorithm
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Fig. 2 Three different circuits for achieving quantum
supremacy, (a) random quantum circuits, (b) boson
sampling, (c) 1QP circuits.
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Table 2 Features, advantages and disadvantages of common quantum computing simulation methods
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