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FI1G. |. Scheme for our Generator-Enh 1 Opti jon (GEO) strategy. The GEO framework leverages generative models to utilize

previous samples coming from any quantum or Ll.l.\\l\ al solver. The trained quantum or classical generator is responsible for proposing
candlidate solutions which might be out of reach for conventional solvers. This seed dara ser (step 0) consists of observation bitstrings
{2 } et and their respective costs {7} 4. To give more weight to samples with low cost, the seed samples and their costs are used to
construct a soffmax function which serves as a swrrogare 1o the cost function but in probabilistic domain. This sofltmax surrogate also serves as
a prior distribution from which the rraining ser samples are withdrawn to train the generative model (steps 1-3). As shown in the figure between
steps 1 and 2. training samples from the softmax surrogate are biased favoring those with low cost \.nluc For the work presented bere, we
implemented a tensor-network (TN)-based generative model. Therefore, we refer to this g ion of GEO as TN-GEO.
Other families of generative models from classical, or hybnd g classical can be cxplomd as expounded in the main text. The
quantum-inspired generator corresponds to a lmsor-ncmork Born machine (TNBM) model which is used to capture the main features in the
training data, and to propose new solution candidates which are subsequently post selected before their costs {o'' }o.., are evaluated (steps
4-6). The new sct is merged with the sced data set (step 7) to form an updated seed data set (step 8) which is to be used in the next iteration of
the algorithm. More algorithmic details for the two TN-GEO strategies proposed here. as a hooster or as a stand-alone solver. can be found in
the main text and in A S and A 6 respectively.

* Atz Alcazar, Javier, et al. "Geo: Enhancing combinatorial optimization with
classical and quantum generative models." arXiv preprint arXiv:2101.06250
(2021).
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