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local int resultNodeDepth = nil

call result::computeDepth (resultNodeDepth)
delocal int exploringLimitDepth = resultNodeDepth
uncall result::computeDepth (resultNodeDepth)

delocal int resultNodeDepth = nil
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class Node

Node left

Node right

Node parent

int value

method constructor (int val, Node left, Node right, Node parent)
call setValue (val)
call setLeftChild(left)
call setRightChild(right)
call setParent (parent)

method setValue (int val)

A

value "= val
method setLeftChild (Node node)
copy Node node left
method setRightChild (Node node)
copy Node node right
method setParent (Node node)
copy Node node parent
method computeDepth (int depth)
if parent=nil then
skip
else
depth +=1
call parent::computeDepth (depth)
fi parent=nil
class Tree
Node root
method setRoot (Node node)
copy Node node root
/] BRERRD/ —FEZTOERICERLIZ/ —Fh S, RICERT S/ —FERET S
[/ Fl=, BRI/ —FORSICE->THIREN D
method step (Node cur, Node pre, int exploringLimitDepth)

local Node next = nil



local int curDepth = nil
call cur::computeDepth (curDepth)
if cur.parent=pre then
// BEOHEICTNAT, ROHFEZEMT S
// BERRFPD/ — FORSHERFSHREEZ TLV=H
// (>= I2LTWWBDIE, exploringLimitDepthDEMNOTEHEMIGTESLIIZT B7=6)
if (cur.left=nil && cur.right=nil) || curDepth>=exploringlLimitDepth then
/) RIZEFRT S/ — FRIERNERLEZ/ —F )
pre <=> next
else
if cur.left=nil then
// RIZEERT S/ — FEEDF
copy Node cur.right next
else
/] RIZEERT S/ — FEEDF
copy Node cur.left next
fi cur.left=nil
uncopy Node cur.parent pre
fi (cur.left=nil && cur.right=nil) || curDepth>=exploringLimitDepth
else if cur.right!=nil then
if cur.right=pre then
/) RIZERERT S/ — FIEH
copy Node cur.parent next
uncopy Node cur.right pre
else
/] RITFERT S/ —FIEEDF
copy Node cur.right next
uncopy Node cur.left pre
fi cur.parent=next
else
[/ RIZERERT S/ — FIER
copy Node cur.parent next
uncopy Node cur.left pre

fi cur.right!=nil



fi (next.parent=cur && (cur.left=next || cur.left=nil))

cur.left=nil) || curDepth>=exploringLimitDepth

uncall cur::computeDepth (curDepth)
delocal int curDepth = nil
pre <=> cur
cur <=> next
delocal Node next = nil

// 0(1) DEFERTBERREITS

// resultDEREIEroot . 1eft THIBENH D

[/ Flz, BRIF/ —FORSITE->THIREN S

// #l : exploringLimitDepthM{EA2DIHE

// - BE2UED/ — FIIFERS NG

(cur.right=nil &&

method depthFirstSearch(int key, Node result, int exploringLimitDepth)

local Node pre = nil
copy Node root pre
from pre=root loop
call step(result, pre, exploringLimitDepth)
until result=root || result.value=key
if result!=root then
uncopy Node result.parent pre
else
uncopy Node root.left pre
fi result!=root
delocal Node pre = nil
method breadthFirstSearch (int key, Node result)
local int exploringLimitDepth = nil
from exploringLimitDepth=0 loop
exploringLimitDepth += 1
local Node node = nil
copy Node root.left node
call depthFirstSearch (key, node, exploringLimitDepth)
if node!=root then
copy Node node result
uncopy Node result node

else



uncopy Node root node
fi result.value=key
delocal Node node = nil
until result.value=key
local int resultNodeDepth = nil

call result::computeDepth (resultNodeDepth)

delocal int exploringLimitDepth = resultNodeDepth

uncall result::computeDepth (resultNodeDepth)
delocal int resultNodeDepth = nil
class Program
Tree tree
Node dummy
Node nodel
Node node2
Node node3
Node node4
int dummyValue
int key
Node result
method main ()
new Node dummy
new Node nodel
new Node node?2
new Node node3
new Node node4

dummyValue -= 1

call dummy::constructor (dummyValue, nodel, nil,
call nodel::constructor(ll, node2, nil, dummy)

call node2::constructor (22, node3, noded4, nodel)

call node3::constructor (33, nil, nil, node2)
call noded::constructor (44, nil, nil, node?2)
new Tree tree

call tree::setRoot (dummy)

key += 44

call tree::breadthFirstSearch (key, result)

nil)
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