
Euler Tour Technique



Parallel algorithmic techniques

● Divide and conquer (mergesort, parallel sum and other reductions, 
prefix-sum)

● Parallel pointer manipulation
■ Pointer jumping
■ Euler tour
■ Graph contraction
■ Ear decomposition

● Randomization
■ Sampling
■ Symmetry breaking
■ Load balancing



Euler Tour Technique
We have already seen this in the pointer jumping lecture



Application to problem 2: preorder tree traversal



Euler tour of the tree



Euler tour of the tree



Euler tour of the tree







If all vertices are of even degrees, it’s an Euler graph





Special data structure for tree, finding successors



Finding Euler Circuit of tree from adjacency lists



Adding twin pointers to the adjacency lists in parallel
In an adjacency list representation of an undirected simple graph G = (V, E), each edge (u, v) has two adjacency list entries: [v] in 
the adjacency list of u, and [u] in the adjacency list of v. These are called twins of each other. A twin pointer is a pointer from an 
adjacency list entry to its twin.

Adding twin pointers with |E| processors takes O(1) time.



Sample circular adjacency lists with twin pointers



Compute Euler circuit in parallel, using circular adjacency lists with 
twin pointers
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Compute Euler circuit in parallel, using circular adjacency lists 
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Much larger trees, many possible Euler circuits as 
adjacency lists have vertices in any arbitrary order

(1,3) → (3,4) →(4,5) →(5,4) →(4,6) →(6,4) →(4,3) → (3,2) → (2,3) → (3,1)      



So we can compute Euler circuit of any tree in O(1)



The notion of a “rooted” tree



Each node’s parent in “rooted” tree using Euler circuit



Each node’s level in “rooted” tree using Euler circuit



Euler circuit for trees can compute for each node

❏ Preorder labels
❏ Inorder labels
❏ Postorder labels
❏ Parent
❏ Level
❏ Number of descendants



Parallel algorithmic techniques

● Divide and conquer (mergesort, parallel sum and other reductions, 
prefix-sum)

● Parallel pointer manipulation
■ Pointer jumping
■ Euler tour
■ Graph contraction
■ Ear decomposition

● Randomization
■ Sampling
■ Symmetry breaking
■ Load balancing


