# Backward Chaining
facts = ["has_feathers", "has_wings", "can_fly"]
rules = [("has_feathers", "has_wings", "is_bird"),
          ("is_bird",      "can_fly",   "is_flying_bird")]
goals = ["is_bird", "is_flying_bird"]   # sub-goals listed before final goal
print("Start facts:", facts)
print("Goals       :", goals)
for goal in goals:
    for rule in rules:
        conditions = list(rule[:-1])
        conclusion = rule[-1]
        if conclusion == goal:
            if all(c in facts for c in conditions):
                facts.append(conclusion)
                print(f" Proved: '{conclusion}'")
print("Final facts:", facts)
print("Result :", "PROVED " if "is_flying_bird" in facts else "FAILED ")




# Backward Chaining
rules = [
    ("F", "B", "Z"),   # F AND B → Z
    ("C", "D", "F"),   # C AND D → F
    ("A", "D"),        # A       → D
]
facts = ["A", "E", "B", "C"]
goal  = "Z"
# Sub-goals must be listed before the final goal
goals = ["D", "F", "Z"]
print("Start facts:", facts)
print("Goals       :", goals)
for goal in goals:
    for rule in rules:
        conditions = list(rule[:-1])
        conclusion = rule[-1]
        if conclusion == goal:
            if all(c in facts for c in conditions):
                facts.append(conclusion)
                print(f"  Proved: {conditions} → '{conclusion}'")

print("Final facts:", facts)
print("Result :", "PROVED " if "Z" in facts else "FAILED ")
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