Practical Activity  October 22nd 2025
You are given a graph-based problem representing a network of connected nodes. Your task is to explore this network using BFS, DFS, and Hill Climbing algorithms.
You are also provided with some starter code (see python code below) for each algorithm.
Tasks
1. Check for Errors
· Carefully examine the provided code for BFS, DFS, and Hill Climbing.
· Are there any logical errors, missing steps, or incorrect order of operations?
· Correct any issues you find so that the algorithms work as intended.
2. Implement the Algorithms
· Implement BFS, DFS, and Hill Climbing on the given graph.
· Make sure the code can handle:
· Avoiding revisiting nodes in BFS and DFS
· Selecting the next node correctly in Hill Climbing based on a scoring function
3. Compare Results
· Record the traversal path/output of each algorithm.
· Compare the results:
· How does BFS traversal differ from DFS?
· How does Hill Climbing traversal differ from BFS/DFS?
· Are there situations where Hill Climbing may fail to find the optimal solution?

Discussion Questions
1. What errors did you find in the starter code, and how did you correct them?
2. Which algorithm is best suited for finding all nodes level by level? Why?
3. Which algorithm could potentially miss the optimal path? Explain.
4. How do the traversal strategies of BFS, DFS, and Hill Climbing differ conceptually?

Python code
# Generic Graph Example (students can replace nodes/edges as needed)
graph = {
    "A": ["B", "C"],
    "B": ["A", "D", "E"],
    "C": ["A", "F"],
    "D": ["B"],
    "E": ["B"],
    "F": ["C"]
}

# Scores for Hill Climbing (students can modify)
node_score = {
    "A": 3,
    "B": 2,
    "C": 4,
    "D": 1,
    "E": 2,
    "F": 5
}

# ----------- BFS Starter Code -----------
def bfs(start):
    visited = set()
    queue = [start]
    #  Students need to check/fix potential errors
    while queue:
        current = queue.pop(0)
        print(current, end=" ")
        # Add neighbors to queue
        for neighbor in graph[current]:
            if neighbor not in visited:
                queue.append(neighbor)
        visited.add(current)
    print()

# ----------- DFS Starter Code -----------
def dfs(start, visited=None):
    if visited is None:
        visited = set()
    visited.add(start)
    print(start, end=" ")
    for neighbor in graph[start]:
        if neighbor not in visited:
            dfs(neighbor, visited)
    return visited

# ----------- Hill Climbing Starter Code -----------
def hill_climbing(start):
    current = start
    path = [current]
    while True:
        neighbors = graph[current]
        if not neighbors:
            break
        next_node = max(neighbors, key=lambda x: node_score[x])
        if node_score[next_node] <= node_score[current]:
            break
        path.append(next_node)
        current = next_node
    print(" -> ".join(path))

