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Parallel Algorithm for Inorder Traversal of a Binary Search Tree

MASAHIRO MIGITAT and RY0ZzO NAKAMURAtt

We propose an efficient parallel algorithm to number the vertices in inorder on a binary
search tree by using Euler tour technique. The proposed algorithm can be implemented in
O(log N) time with O(N) processors in CREW PRAM, provided that the number of nodes

in the tree is N.
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type index = 1..N;
node = record key:keytype; num:index;
{00 keytype 00 O0O00O0O0O0O0DOOO }

parent,left,right:index; end;
{0ooooooooo }

array [index] of node;

var T
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Fig.1 Example of a binary search tree.
BHIT  key nun  parent left  right

1 F 6 0 2 3

2 A 1 1 0 5

3 H 8 1 4 0

4 G 7 3 0 0

5 E 5 2 6 0

6 D 4 5 7 0

7 B 2 6 0 8

8 C 3 7 0 0

02 01020000000
Fig.2 Binary Search tree Representation of Fig. 1.
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const N = { 00000 };
type cell = record start,end:
next: list end;
list = Jcell;

1..N+1;

procedure Para_Inorder Traverse(traversal list: 1list);
{000000DO0o0O0O0O0OOoOoDoooooDo
var rank: array of integer; k, sublist: list;
begin { D0OOO00OOO0OOOO }
List_Ranking(traversallist, rank);
for all k, k € traversallist in parallel do
begin { 000000000000 }
if rank(k) < rank(reverse(k)) then
trav(k) « advance
else
trav(k) « retreat;
mark(k) «— 0;
if trav(k) = retreat and son(k) = left then
mark(k) «— 1 {00 a) }
else if trav(k) = advance and son(k) = right then
mark(k) «— 2; { OO b) }
if mark(k) # 0 and next(k) # k then
if trav(next(k)) = retreat and
son(next(k)) = right then
mark(next(k)) «— 3 { OO ¢) }
end;
sublist « traversallist; { 000000 & }
repeat log 2(N — 1) times
{0D00o00ooo0oooooooo
for all k, k € sublist in parallel do
if mark(next(k)) = 0 then
next (k) < next(next(k));
for all k, k € sublist in parallel do begin
if k=head(sublist) then { 00 O0O0D0O0O0O0OOO }
if mark(k) = 0 then
head(sublist) < next(head(sublist));
if mark(next(k)) = 0 then
next(k) « k; { 00O00O0OOOOOOOO }
if next(k) = k and mark(k) = ! then
begin { 0000O0O0ODOOOODOOO }
new(next(k)); { 00000 OOCOOOO }
next (next(k)) « next(k);
next(k)].start <« k].end; next(k)].end «— N+1
end
end;
for all k, k € sublist in parallel do
if mark(k) = 3 and next(k) # k then
next (k) < next(next(k)); { 00O e) }
List_Ranking(sublist, rank); { 0000000000 }
for all k, k € sublist in parallel do
T[k].start].num < rank(k) { 0000 }
end;
03 00000O0DOoOoDOooOooOooOoOoo
Fig.3 Parallel algorithm for numbering the vertices

in inorder using the traversal list.
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Fig.4 Traversal list and sublist satisfied the condition d).
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Fig.5 Sublist satisfied conditions a)~e) in Fig. 1.
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