Math 280, Fall 2026 Professor Rob Benedetto
Priifer’s Algorithms

For every integer n > 2, Priifer’s Algorithms together give a bijection between the set of labeled
trees of order n, and the set of “Priifer sequences,” which are finite sequences of length n — 2 in
the symbols {1,...,n}. Algorithm 1 inputs a labeled tree (with labels 1,...,n) and outputs a
Priifer sequence; Algorithm 2 inputs a Priifer sequence and outputs a labeled tree.

Both algorithms use a counter ¢ that counts from i =0 up to?=n — 2.

The purpose of this handout is to give a quick, one-page summary of both algorithms.
(See also page 45 of the textbook.)

Algorithm 1: Given a tree T with vertices labeled 1,2, ..., n, the algorithm will produce a
Priifer sequence o = (ay, ..., a, 2):

1. Initialize by defining i = 0 and Ty = T". Let g9 = () be the empty sequence.

2. If |V(T;)| = 2 (which happens precisely when ¢ = n —2 and when 7T; is the trec e#—e), then
output the Priifer sequence o; = (ay,...,a,_2), and . Otherwise, proceed to Step 3.

3. Let v be the leaf of T; that has the smallest label (of all the leaves of T;).
4. Let a; 41 be the label of the (unique) vertex of T; that is adjacent to v.
5. Let T;y1 =T; — v, and let 0;,1 be o; followed by a1, i.e., o1 = (a1,...,041)-

6. Increment ¢ to 7 + 1, and go to Step 2.

Algorithm 2: Given a Priifer sequence o = (ay, ..., a,_2), the algorithm will produce a tree
T with vertices labeled 1,2, ..., n:

1. Initialize by defining ¢ = 0 and 0q = ¢. Let T be the empty graph FE,, with vertices labeled
1,...,n,and let Sy = {1,...,n}.

2. If |S;| = 2 (which happens precisely when ¢ = n — 2 and o; = () is the empty sequence),
then let € be the edge between the vertices with the two labels from S;, output the tree
T=T,+¢, and . Otherwise, proceed to Step 3.

3. Let j be the smallest label in S; that does not appear in o; = (@11, .., an_2).
4. Let e = ja;1q be the edge between the vertices with labels j and a;,1, and let T; 1 =T} +e.

5. Define 0,11 = (@42, .., a,_2); that is, delete a;y; from the start of ;.

Define S;11 = S; ~ {j}.

6. Increment ¢ to ¢ + 1, and go to Step 2.



