CHAPTER 07

Detect Cycle — Undirected Graph

e MEDIUM

m Introduction

A cycle exists in an undirected graph if you can start at a node, travel along edges, and return to the starting node.
The trick: in undirected graphs, every edge is bidirectional — you must avoid treating the edge back to your parent
as a cycle.

m Core Intuition

BFS Approach with Parent Tracking

e During BFS/DFS, track the PARENT of each node.

* If you find a neighbor that is VISITED and is NOT the PARENT - cycle detected!

» The parent check prevents false positives from the back-edge in undirected graphs.

» Must check all connected components (run from every unvisited node).

m Visual
Cycle Detection Visual
Graph with cycle: G aph w thout cycle:
0--10--1
[ ]|

2 -- 3 (cycle: 0-1-3-2-0) 2 -- 3 (tree, no cycle)

BFS fromO0: visit 1,2. From1l: visit 3. From 3. see 2.

2 is visited, 2 is not parent of 3 - CYCLE!

m Java Implementation
Java
// mm BFS Cycle Detection EEEEESESEESEEEEEE SN EESEEEEEEEEEN
class Sol ution {
public bool ean isCycle(int V, ArraylList<ArraylList<lnteger>> adj) {

bool ean[] visited = new bool ean[ V] ;

/| Check each conponent
for (int i=0; i<V, i++) {
if ('visited[i] && hasCycl eBFS(i, adj, visited))

return true;
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}

return fal se;

}

private bool ean hasCycl eBFS(i nt src, Arraylist<ArraylList<Integer>> adj, boolean[] vis) {

Queue<int[]> g = new LinkedList<>(); // [node,

g.add(new int[]{src, -1});

vis[src] = true;

while (!q.isEmpty()) {
int[] curr = qg.poll();

int node = curr[0], parent = curr[1];

for (int neighbor : adj.get(node)) {
if (!vis[neighbor]) {

vi s[ nei ghbor] = true;

g. add(new i nt[] {nei ghbor, node});

} else if (neighbor != parent) {

return true; // Visited + not parent = CYCLE

}
}
}
return fal se;
}
}

mm Time & Space Complexity

Case Time Space
Time O(V +E) o(V)
Space O(V) O(V)

mm Common Mistakes

par ent |

Why
Each vertex and edge processed once

Queue and visited array both O(V)

Avoid These

¢ Not tracking parent — without parent, the reverse edge falsely triggers cycle detection.

¢ Using visited alone — in undirected, ALL edges look like they revisit the other end.

e For DFS version: pass parent as parameter, not a global variable.
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m Practice Problems

Case

Medium

Medium

Medium
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Time

GFG

LC 684

LC 261

Space

Detect Cycle
Undirected

Redundant
Connection

Graph Valid
Tree

Why

Direct application

Find the cycle-creating edge

Cycle + connectivity check
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