
Priklady vystupov aj s vysvetlenim. 
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Riesenie  

-------------------------------------- 

 

from typing import Dict, List, Set, Tuple 

 

Coordinate = Tuple[int, int] 

IslandID = int 

 

INPUT_PATH = "test.in" 

BRIDGE_LENGTH = 3 

 

 

class Bridge: 

    def __init__(self, islands, coordinates, length): 

        self.islands = islands 

        self.coordinates = coordinates 

        self.length = length 



 

    islands: Set[IslandID] 

    coordinates: Set[Coordinate] 

    length: int 

 

 

def vector_diff(v1, v2): 

    return (v1[0] - v2[0], v1[1] - v2[1]) 

 

 

def vector_add(v1, v2): 

    return (v1[0] + v2[0], v1[1] + v2[1]) 

 

 

def normalize_vector(v): 

    return tuple( 

        map(int, (v[0] / abs(v[0]) if v[0] else 0, v[1] / abs(v[1]) if v[1] else 0)) 

    ) 

 

 

def ray_trace(start, end): 

    direction = vector_diff(end, start) 

    normalized_direction = normalize_vector(direction) 

 

    v = vector_add(start, normalized_direction) 

 

    while v != end: 

        yield v 

        v = vector_add(v, normalized_direction) 

 

 



def id_generator(): 

    i = 0 

    while True: 

        yield i 

        i += 1 

 

 

def neighbors(row, col): 

    return [(row - 1, col), (row + 1, col), (row, col - 1), (row, col + 1)] 

 

 

def flood_island(row, col, island_id, grid): 

    queue = [(row, col)] 

    map = {(row, col): island_id} 

 

    while queue: 

        v = queue.pop(0) 

        for neighbour in neighbors(*v): 

            n_row, n_col = neighbour 

            try: 

                if neighbour not in map and grid[n_row][n_col] == "1": 

                    map[neighbour] = island_id 

                    queue.append(neighbour) 

            except IndexError: 

                pass 

 

    return map 

 

 

def read_test_case(inp): 

    grid: List[List[str]] = [] 



 

    height, width = map(int, inp.readline().split()) 

 

    for _ in range(height): 

        grid.append(list(inp.readline().strip())) 

 

    return grid, height, width 

 

 

def create_map(grid, height, width) -> Dict[Coordinate, IslandID]: 

    id_iterator = id_generator() 

    result: Dict[Coordinate, IslandID] = {} 

 

    for row in range(height): 

        for col in range(width): 

            if grid[row][col] == "1" and (row, col) not in result: 

                result.update(flood_island(row, col, next(id_iterator), grid)) 

 

    return result 

 

 

def find_available_bridges(islands_map) -> Set[Bridge]: 

    result: Set[Bridge] = set() 

 

    for coordinate, island_id in islands_map.items(): 

        for neighbour in neighbors(*coordinate): 

            if neighbour not in islands_map: 

                direction = vector_diff(neighbour, coordinate) 

 

                for i in range(BRIDGE_LENGTH): 

                    neighbour = vector_add(neighbour, direction) 



                    if neighbour in islands_map and islands_map[neighbour] != island_id: 

                        result.add( 

                            Bridge( 

                                {island_id, islands_map[neighbour]}, 

                                {coordinate, neighbour}, 

                                i + 1, 

                            ) 

                        ) 

                        break 

 

    return result 

 

 

def find_minimum_spanning_tree(bridges) -> Set[Bridge]: 

    tree_islands: Set[IslandID] = {0} 

    result: Set[Bridge] = set() 

 

    while bridges: 

        if not any(b.islands & tree_islands for b in bridges): 

            return result 

 

        l = list(bridges) 

        l.sort(key=lambda b: b.length) 

 

        for bridge in l: 

            if sum(island_id in tree_islands for island_id in bridge.islands) == 1: 

                result.add(bridge) 

                tree_islands.update(bridge.islands) 

                bridges.difference_update( 

                    filter(lambda b: b.islands <= tree_islands, bridges.copy()) 

                ) 



                break 

 

    return result 

 

 

def main(): 

    with open(INPUT_PATH, "r") as inp: 

        T = int(inp.readline()) 

 

        for _ in range(T): 

            grid, height, width = read_test_case(inp) 

 

            islands_map: Dict[Coordinate, IslandID] = create_map(grid, height, width) 

            islands = set(islands_map.values()) 

 

            available_bridges: Set[Bridge] = find_available_bridges(islands_map) 

 

            final_bridges: Set[Bridge] = find_minimum_spanning_tree(available_bridges) 

 

            materials = sum(b.length for b in final_bridges) 

 

            if len(final_bridges) != len(islands) - 1: 

                print(-1) 

            else: 

                print(materials) 

 

 

if __name__ == "__main__": 

    main() 


