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Influence of Coupling Strength on Quantum Adiabatic Algorithm for Solving Max-Cut

GAO Xin-Kai, NI Ming, ZHOU Ming, WU Yong-Zheng
(The 32nd Research Institute, China Electronics Technology Group Corporation, Shanghai 201808, China)

Abstract: This study analyzes the solution to the max-cut problem of different vertices according to duantum adiabatic
approximation. In this algorithm, the vertices of an undirected graph are equivalept to qubits, thesedge between vertices to
the coupling between two qubits, and the weight value of an edge to the coupling! strength. The algorithm is written in the
Python programming language, and the solution to the max-cut pi‘qblem of a completely undirected graph with 613
vertices is simulated. Experimental results demonstrate-that when fhe completely undirected graph has 8, 12, and 13
vertices and coupling strength is 1.0, the expected value of Hamiltonian in the max-cut problem does not converge. Then
the coupling strength between qubits is adjusted to observe the changes in the expected value. Experiments reveal that for
a completely undirected grapﬁ with 12 vertices, the expected value converges when coupling strength is 0.95. For
completely undirected ;graphs with 8 and 13 vertices, it converges with time when coupling strength is 0.75. Accordingly,
it is inferred that the coupling strength between qubits can be normalized to about 0.75 when the quantum adiabatic
algorithm is used to solve the max-cut problem for a completely undirected graph with more than 13 vertices, so that the
expected value can eventually converge.
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