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∗
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# algorithm: gpci
# speed: 100
# GPCI on a maze with UNAVOIDABLE DEAD-ENDS
# Trap cells (red !): massive cost penalty
# Ice cells (cyan ~): slippery transitions
# Phase 1: MAXPROB to find best goal probability
# Phase 2: Min cost among max-probability policies
from skdecide.hub.solver.gpci.gpci import GPCI
from stochastic_maze import DeadEndMaze
from skdecide.core import Value

maze = DeadEndMaze()
with GPCI(
    domain_factory=lambda: DeadEndMaze(),
    heuristic=lambda d, s: Value(
      cost=abs(d._goal.x - s.x)
         + abs(d._goal.y - s.y)),
    discount=1.0,
    epsilon=0.001,
) as solver:
    solver.solve()

 Backend not running. Start: cd backend && uv run



π =∗ arg  V (s  ) where V (s) =
π proper
max π

0
π E  R(s  , a  )π[

t

∑ t t ]

V ∗ V ∗
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′
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′

V (s) = −∞ s ∈ S  C
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V (s) =∗ −∞ V (s) = −∞
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# algorithm: fret
# speed: 100
# FRET on a maze with UNAVOIDABLE DEAD-ENDS
# Trap cells (red !): massive cost penalty
# Ice cells (cyan ~): slippery transitions
# FRET eliminates traps iteratively
from skdecide.hub.solver.fret import FRET
from stochastic_maze import DeadEndMaze
from skdecide.core import Value

maze = DeadEndMaze()
with FRET(
    domain_factory=lambda: DeadEndMaze(),
    heuristic=lambda d, s: Value(
      cost=abs(d._goal.x - s.x)
         + abs(d._goal.y - s.y)),
    inner_solver_factory=lambda: ("LRTDP", {}),
    discount=1.0,
    epsilon=0.001,
    dead_end_cost=10000.0,
) as solver:
    solver.solve()



x(s, a)

min  C(s, a) ⋅
s,a

∑ x(s, a) s.t. flow constraints on x(s, a)



Pr(◊G)

Pr





Pr(collision) < 0.001

Pr(entering no-fly zone) < 0.01

Pr(adverse reaction) < 0.05



P  [ϕ]⋈p

⋈ ∈ {<, ≤, ≥, >} p ∈ [0, 1] ϕ

P  [◊G]≥0.95 ≥ 0.95

P  [◊ unsafe]≤0.01 ≤ 0.01

P  [safe U G]≥0.99 ≥ 0.99

P  [□ stable]≥0.9 ≥ 0.9
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:probabilistic-effects

(:goal-reward 100)

(:metric maximize (reward))

  (:requirements :probabilistic-effects)
(define (domain blocksworld)

  (:types block)
  (:predicates
    (on ?b1 - block ?b2 - block)
    (ontable ?b - block)
    (clear ?b - block)
    (holding ?b - block)
    (handempty))
  (:action pick-up ...)
  (:action put-down ...)
  (:action stack ...)
  (:action unstack ...))

  (:goal-reward 100)
  (:metric maximize (reward)))

(define (problem blocksworld-4)
  (:domain blocksworld)
  (:objects b1 b2 b3 b4 - block)
  (:init (handempty) (clear b1) (clear b4)
         (ontable b2) (ontable b3)
         (on b1 b2) (on b4 b3))
  (:goal (and (on b1 b2) (on b2 b3) (on b3 b4)))



(probabilistic p1 (effect1) p2 (effect2) ...)

probabilistic

p  i

 p  ≤∑i i 1

 p  <∑i i 1



    0.1 (and)))   ; fumble — nothing happens

(:action pick-up
  :parameters (?b - block)
  :precondition (and (clear ?b) (ontable ?b) (handempty))
  :effect (probabilistic
    0.9 (and (holding ?b)
             (not (ontable ?b))
             (not (clear ?b))
             (not (handempty)))



(reward)

; In action effects:
(decrease (reward) 1)   ; cost
(increase (reward) 10)  ; reward

; In problem file:
(:goal-reward 100)
(:metric maximize (reward))

max  E  r  + R  ⋅ 1[goal reached]π [∑t=0
T

t goal ]

(:action navigate
  :parameters (?from ?to - location)
  :precondition (and (robot-at ?from)
                     (path ?from ?to))
  :effect (probabilistic
    0.8  (and (robot-at ?to)
              (not (robot-at ?from))
              (decrease (reward) 1))
    0.15 (and (decrease (reward) 1))
    0.05 (and (robot-at ?to)
              (not (robot-at ?from))
              (damaged)
              (decrease (reward) 5))))





(increase/decrease (reward) ...)

(:goal ...) (:init ...)

→
M = (S,A,T ,C,G, s  )0

S n ⇒ 2n

A(s) s

T (s ∣s, a)′ a

C(s, a)
G ⊆ S s  0

⇒ 2131
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=⨁ max h  max
+

=⨁ ∑ h  
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+
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(reward)







move-right

move-right_success

move-right_slip-up

move-right_slip-down

a o  , … , o  1 k p  , … , p  1 k k

a  , … , a  o  1 o  k
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# algorithm: __solver__

# The solver is selected via the dropdown below
# and automatically passed to the backend by the code 
print("▶ See maze visualization →")

 Backend not running. Start: cd backend && uv
run python server.py









state-fluent action-fluent observ-fluent interm-fluent non-fluent
bool int real



non-fluent ROAD(x,y) MAX-FUEL

state-fluent location(v) fuel-level

action-fluent move(v,v') refuel

interm-fluent total-demand risk-score

observ-fluent noisy-position



observ-fluent

(reward)











hadd hmax















get_initial_state()

get_applicable_actions(s)

sample_next_state(s, a)

get_cost(s, a, s')

s ∼′ simulate(s, a)

T (s ∣s, a)′

→ s  0

→ A(s)

→ s ∼′ T (⋅∣s, a)

→ c





from skdecide import DeterministicPlanningDomain
from skdecide.hub.domain import MDP

class MyDomain(MDP):
    def _get_initial_state(self):
        return State(x=0, y=0)

    def _get_applicable_actions(self, state):
        return [Action.UP, Action.DOWN,
                Action.LEFT, Action.RIGHT]

    def _get_next_state_distribution(self, state, action):
        # Return distribution over next states
        ...

    def _get_transition_value(self, state, action, next_state):
        return Value(cost=1.0)

    def _is_terminal(self, state):
        return state == self.goal





(x, y) z f t



(x, y, z, f , t,w)

Δθ Δz Δv

C(s, a, s ) =′ α ⋅ fuel(s, a, s ) +′ β ⋅ Δt + γ ⋅ weather_penalty(s )′



class FlightDomain(MDP):
    def _get_next_state_distribution(self, state, action):
        # Use atmospheric simulator to compute next state
        # Wind model + physics + stochastic weather update
        return weather_simulator.step(state, action)

from skdecide.hub.solver.mcts import UCT

domain = FlightDomain(origin="LFBO", destination="LFPG")
solver = UCT(domain, num_iterations=1000, exploration_constant=0.5)
solver.solve()

# Execute online
state = domain.get_initial_state()
while not domain.is_terminal(state):









V (s) =∗ min  C(s, a) +  T (s ∣s, a)V (s )a [ ∑s′
′ ∗ ′ ]




