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rt tests.TreeNode;
rt tests.SLLNode;

ic class TreeUtilities {

/*
*x Assumptions:
*x + lowerRank >= 1
* + upperRank <= size of tree
*x + root != null
*/
public SLLNode<Integer> getElementsOfRanks(TreeNode<Integer> root, int lowerRank, int upperRank) A{
SLLNode<Integer> sortedList = getSortedListFrom(root);
SLLNode<Integer> result = null;
SLLNode<Integer> currentResult = null;

int i = 1;
SLLNode<Integer> current = sortedList;
while(current != null) {

if(lowerRank <= i && i <= upperRank) {
SLLNode<Integer> n = new SLLNode<>(current.getElement(), null);
if(result == null) {
result = n;
currentResult = result;

Z }

else {
currentResult.setNext(n);
currentResult = currentResult.getNext();

Y

J= current = current.getNext();
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return result;



private SLLNode<Integer> etSortedListFrom(TreeNode<Integer> { {P
SLLNode<Integer> |start] = new SLLNode<>(null, null): 7 M ¢

SLLNode<Integer> sorrtedList = getSortedListFromHelperlrooﬂ, start); ‘eg §WL,<‘] {hid M

return sorrtedList; A
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private|SLLNode<Integer>|getSortedListFromHe1per(TreeNode<Integer> root, SLLNode<Integer> current) {
SLLNode<Integer> result = null;
if(current.getElement() == null) {
current.setElement(root.getElement());
result = current;

|

}
else {
result = current;
boolean inserted = false;
Integer rootElement = root.getElement();

SLLNode<Integer> n_= new SLLNode<>(rootElement, null); -
SLLNode<Integer@= null; d M&M
while(current != nuTl && 'inserted) {
Integer currentElement = current.getElement(); /ﬁ) {’hP A"‘s -
if(rootElement > currentElement) { t A {/l yem
prev = current; > (’ fM{' ﬁ

current = current.getNext();

s(l n.setNext(current);
6]\ result = n;
o : —L. ¥l _f|_p--
n.setNext(prev.getNext());
prev.setNext(n);
} t
} . aee bust > POV €
if(!inserted) { /* root element becomes the max in the list x/ -
¥

}
JN.' else { ra/
“J{ if(prev == null) { /x root element becomes the min in list %/
else {
}
inserted = true; >Yl
prev.setNext(n); )’], 3?&&,&4016 S A{WM. 9

b

SLLNode<TreeNode<Integer>> children = root.getChildren();
SLLNode<TreeNode<Integer>> currentChild = children;

while(currentChild !'= null) {
result = getSortedListFromHelper(currentChild.getElement(), result);

currentChild = currentChild.getNext();
Pood

return| result;

}
o
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public TreeNode<String> getStats(TreeNode<Integer> n) {
TreeNode<Integer> root0fSizes = getSizes(n);
TreeNode<Integer> rootO0fSums =(getSums(n);
return getStatsHelper(root0fSizes, root0fSums);

private TreeNode<String> getStatsHelper(TreeNode<Integer> currentSize, TreeNode<Integer> currentSum) {

String stat = String.format("Number of descendants: %d; Sum of descendants: %d", currentSize.getElement(),
currentSum.getElement());

TreeNode<String> result = new TreeNode<>(stat); ﬁ

o
if(currentSize.getChildren() '= null) { )Yﬁﬁ fr ‘P ‘{"‘0

SLLNode<TreeNode<Integer>> currentSizeChild = currentSize.getChildren()
SLLNode<TreeNode<Integer>> currentSumChild = currentSum.getChildren(); ey“:2§

while(currentSizeChild !'= null) {

TreeNode<String> statO0fChild = getStatsHelper(currentSizeChild.getElement(), A}({?
currentSumChild.getElement()); {aﬂ?

result.addChild(stat0fChild); W‘(a‘
stat0fChild.setParent(result); S (W
currentSizeChild = currentSizeChild.getNext(); ﬂt fho 52

currentSumChild = currentSumChild.getNext();

return result;

private TreeNode<Integer>' getSizes(TreeNode<Integer> n) {
TreeNode<Integer> result = new TreeNode<>(1);
if(n.getChildren() != null) {
SLLNode<TreeNode<Integer>> currentChild = n.getChildren();
while(currentChild != null) {
TreeNode<Integer> sizeOfChild = getSizes(currentChild.getElement());
result.setElement(result.getElement() + sizeOfChild.getElement());
result.addChild(sizeOfChild);
size0fChild.setParent(result);
currentChild = currentChild.getNext();

b

return result;

private TreeNode<Integer>(getSums(TreeNode<Integer> n) {
TreeNode<Integer> result = new TreeNode<>(n.getElement());
if(n.getChildren() != null) {
SLLNode<TreeNode<Integer>> currentChild = n.getChildren();
while(currentChild != null) {
TreeNode<Integer> sumO0fChild = getSums(currentChild.getElement());
result.setElement(result.getElement() + sumOfChild.getElement());
result.addChild(sum0fChild);
sum0fChild.setParent(result);
currentChild = currentChild.getNext();

b

return result;



