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Abstract: Quantum generative adversarial network is one of the research hotspots in the quantum machine learning,
but its generation process has a large randomness. To solve this problem, a quantum conditional generative adversarial net-
work(QCGAN) algorithm is proposed. The one-hot method is used to encode conditional information into the multi-particle
W state, and the purpose of stabilizing the model is achieved by inputting conditional information to the generator and dis-
criminator. Compared with the classical GAN and CGAN, QCGAN can generate discrete data and reduce the time complex-
ity from O(N?) to O(N). In addition, our algorithm consumes less quantum resources than the conditionally constrained
quantum generative adversarial network QuGAN. Finally, taking the BAS(3, 3) dataset and the generation of quantum
mixed states as examples, the PennyLane platform is selected for simulation experiments. The results show that QCGAN al-
gorithm can effectively converge to the Nash equilibrium point after training, which verifies the experimental feasibility of
the algorithm.
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