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Many soft matter theoretical problems can be reformulated into minimizing a cost function, in which the field-
based physical properties (the target functions) are adjusted to achieve the minimum. The Neural-network
approach approximates the target functions by forward-feeding neural networks and the machine-learning
techniques adjust the network parameters to produce the approximation to the desirable solutions. The phys-
ical properties, such as the free energy, together with boundary conditions, etc, are modelled in the cost
function. The decoupling between the function approximator and sampling space allows for further incorpo-
ration of the weighted Monte Carlo method. The algorithm is demonstrated here by solving a few classical
theoretical problems in soft matter.
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