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codt _,

findNode(Node* root, vector« >&res){

if(root== ) return;
if(root->left == & & root->right== ) return;

if(root->left!= && root->right!=
{
findNode(root->left, res);
findNode(root->right, res);

}
else if(root->left!=

{
res.push_back(root->left->data);

findNode(root->left, res);
21se if(root->right!=N

res.push_back(root->right->data);
findNode(root->right, res);

}

return;

vector< > noSibling(Node* node)

{

vector« > res;

findNode(node, res);
if(res.size()==0) res.push_back(-1);
sort(res.begin(), res.end());

return res;
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populatemap(TreeNode* currnode, TreeNode* currparent,
unordered map<TreeNode*, TreeNode*>&parentmap){

if(currnode == ) return;

parentmap[currnode] = currparent;

populatemap(currnode->left, currnode,parentmap);

populatemap(currnode->right,currnode,parentmap);

return;

printkdistance(TreeNode* currnode,
unordered_map<TreeNode*,TreeNode*>&parentmap,vector«

if(currnode == N || s.find(currnode)!=s.end()|| k<®)

return;

s.insert(currnode);

ans.push_back(currnode->val);

return;

printkdistance(currnode->left,k-1,s,parentmap,ans);
printkdistance(currnode->right,k-1,s,parentmap,ans);
printkdistance(parentmap[currnode],k-1,s,parentmap,ans);

return;

vector« > distanceK(TreeNode* root, TreeNode* target, k) {
vector« >ans;
set<TreeNode*>s;
unordered_map<TreeNode*, TreeNode*>parentmap;
populatemap(root, ,parentmap);
printkdistance(target,k,s,parentmap,ans);
return ans;
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L

class Solution {
public:
TreeNode* lowestCommonAncestor(TreeNode* root, TreeNode* p, TreeNode* q) {

if(root==NULL) return NULL;
if(root->val == p-»>val || root->val ==g->val) return root;
TreeNode* leftSubTree = lowestCommonAncestor(root->left, p, q);
TreeNode* rightSubTree = lowestCommonAncestor(root->right, p, q);
if(leftSubTree!=NULL && rightSubTree!=NULL) return root;
if(leftSubTree!=NULL) return leftSubTree;
if(rightSubTree!=NULL) return rightSubTree;
return NULL;

};

https://www.linkedin.com/in/karun-karthik-5a0794187/



D9 Jeny ondu BGovosal l-?‘;'maud Trur
Lol ordu hrovused.

gg,w.m oot hodw, {'lﬂd

.
TC —» 0O(n)
S¢ = oUn)
= [Ea:l, Cy,s]1 ,C=, 4] ,Esjl
— Fi1fFo
oAU Ut

Insstng = Rear

o the gueve  (BFS)
e Quae o R G
2 @'@& \\)l_-]
(1) @ - o
9 / Ejl]
g L/'L'/S (3) ©
©
("5,—1,9 ®/ EZ,H]
O % oy P
mau,,mq,w-w--[q_'q @ [’21%53
@ whiw daguus, R
S [2,45,2]
- 3)
brands . SR 5
S 2.4, 5,%,)

https://www.linkedin.com/in/karun-karthik-5a0794187/



Code

Solution {

vector<vector« >> levelOrder(TreeNode* root) {
vector<vector« >> res;
queue<TreeNode*> q;

if(root== ) return res;
g.push(root);

while(!q.empty()){

currsize = q.size();
vector« >currlLevel;

while(currsize>0)

{
TreeNode* currnode = q.front();
q.pop();
currLevel.push_back(currnode->val);
currsize--;

if(currnode->left!= )
q.push(currnode->left);

if(currnode->right!= )
q.push(currnode->right);

}

res.push_back(currLevel);

}

return res,
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Solution {

vector<vector« >> levelOrder(Node* root) {
vector<vector« >> res;
queue<Node*>q;

if(root == ) return res;
g.push(root);

while(!q.empty())
{
currsize = q.size();
vector« >currlLevel;
while(currsize>0)
{
Node* currnode = q.front();
q.pop();
currLevel.push_back(currnode->val);
currsize--;

for( child:currnode->children)
g.push(child);
}

res.push_back(currLevel);

}

return res,
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rector« > topView(Node *root)

vector< > res;
if(root==N ) return res;

map< 5 > mp;
queue<pair<Node*, >> q;

q.push({root,0});

while(!qg.empty()){

it = q.front();
q.pop();

Node* node = it.first;
hd = it.second;

if(mp.find(hd) == mp.end())
mp[hd] = node->data;

if(node->left!= )
g.push({node->left,hd-1});

if(node->right!= )
g.push({node->right,hd+1});

it:mp)
res.push_back(it.second);

turn res;
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Solution {

vector < > bottomView(Node *root) {
vector« > res;
if(root==NULL) return res;

map< ¢ > mp;
queue<pair<Node*, >>q;

g.push({root, 0});

while(!q.empty()){
St ="a.frontl):

q.pop();

Node* node = it.first;
hd = it.second;

mp[hd] = node->data;

if(node->left!= )
q.push({node->left, hd-1});

if(node->right!=| )
q.push({node->right, hd+1});
}

for( it:mp)
res.push_back(it.second);

return res,
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class Solution {
public:
TreeNode* searchBST(TreeNode* root, int val) {
if(root==NULL) return NULL;
if(root->val == val) return root;
if(root->val < val) return searchBST(root->right, val);
return searchBST(root->left, val);

};
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class Solution {
public:
TreeNode* insertIntoBST(TreeNode* node, int val) {
if(node==NULL){
return new TreeNode(val);
}
if (val < node->val) {
node->left = insertIntoBST(node->left, val);

}
else {

node->right = insertIntoBST(node->right, val);
}

return node;

};
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lass Solution {

1 sumUtil(TreeNode* root, int low, int high, int &res){
if(root==NULL) return;
if(root->val <= high && root->val >= low){

res += root-»>val;
}
sumUtil(root->left, low, high, res);
sumUtil(root->right, low, high, res);

int rangeSumBST(TreeNode* root, int low, int high) {
int res = 0;
sumUtil(root, low, high, res);
return res;
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bid inorder(TreeNode* root, vector<int> &res){
if(root==NULL) return;
inorder(root->left, res);
res.push_back(root->val);
inorder(root->right, res);

}

TreeNode* increasingBST(TreeNode* root) {
vector<int> res;
inorder(root, res);

TreeNode* dummy = new TreeNode(-1);
TreeNode* newNode = dummy;
for(auto it: res){
dummy->right = new TreeNode(it);
dummy = dummy->right;
I

return newNode->right;
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class Solution {
public:

¥

void inorder(TreeNode* root, vector<int> &res){

if(root==NULL) return;
inorder(root->left, res);
res.push_back(root->val);
inorder(root->right, res);

¥

bool findTarget(TreeNode* root, int k) {
vector<int> res;

inorder(root, res); o)
int front = ©; -rC,—»OU‘)"f L
int rear = res.size()-1; SC.—)OU‘)
while(front<rear){

if(res[front]+res[rear]==k) return true;
if(res[front]+res[rear]>k) rear--;
else front++;

}

return false;
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reeNode* findleftmostNode(TreeNode* root){
while(root->left!= )
root = root->left;
return root;

eNode* deleteNode(TreeNode* root, key) {

1f(root== ) return

1f(root->val > key)
root->left = deleteNode(root->left, key);

else if(root->val < key)
root->right = deleteNode(root->right, key);

else {

if(root->left == NULL && root->right == )M
root = -
return root;

}

1f(root->left != N && root->right == M
root = root->left;
return root;

}

if(root->right != && root->left == M
root = root->right;
return root;

TreeNode* temp = findleftmostNode(root->right);

tempVal = root->val;
root->val = temp->val;
temp->val = tempval;

root->right = deleteNode(root->right, key);
return root;

root;

https://www.linkedin.com/in/karun-karthik-5a0794187/
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class Solution{
public:

void inorder(Node *root, vector<Node*> &res){
if(root==NULL) return;
inorder(root->left, res);
res.push back(root);
inorder(root->right, res);

}

Node * inOrderSuccessor(Node *root, Node *Xx)

{

vector<Node*> res;
inorder(root, res);
for(int 1i=0; i<res.size(); i++){
if(res[1]==x && i<res.size()-1){
return res[i+l];
¥
}

return NULL;
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class Solution {
public:
bool isBST(TreeNode* root, long int &prev){

if(root==NULL) return true;
bool isLeftBalanced = isBST(root->left, prev);
if(root->val <= prev) return false;
prev = root->val;
bool isRightBalanced = isBST(root->right, prev);
return islLeftBalanced && isRightBalanced;

}

bool isValidBST(TreeNode* root) {
long int prev = -99999999999;
return isBST(root, prev);

};
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class Solution {
public:
TreeNode* lowestCommonAncestor(TreeNode* root, TreeNode* p, TreeNode* q) {
if(root==NULL) return NULL;

if(root->val < p->val && root->val < g->val){
return lowestCommonAncestor(root->right, p, q);

}

else if(root->val > p->val && root->val > g->val){
return lowestCommonAncestor(root->left, p, q);

}
else {

return root;
}
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class Solution {
public:
TreeNode* createBST(vector<int>&nums, int start, int end){
if(start>end) return NULL;

int mid = (start + end)/2;
TreeNode* root = new TreeNode(nums[mid]);

root->left = createBST(nums, start, mid-1);
root->right = createBST(nums, mid+1l, end);
return root;

}

TreeNode* sortedArrayToBST(vector<int>& nums) {
return createBST(nums, @, nums.size()-1);
}

};
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Solution {

reeNode* constructTree(vector< >& preorder, unordered_map<
start, end, i preldx ){

if(start>end) return .
TreeNode* root = new TreeNode(preorder[preldx]);

currldx = mp[preorder|[preldx]];

preldx++;

root->left = constructTree(preorder, mp, start, currldx-1, preldx);
root->right = constructTree(preorder, mp, currldx+l, end, preldx);
return root;

unordered_map<int, > populate(vector« >&inorder){
unordered_map< 2 > mp;
for(i i=0; i<inorder.size(); i++){
mp[inorder[i]] = i;
}

return mp;

TreeNode* buildTree(vector<int>& preorder, vector« >& inorder) {
unordered map<int,int> mp = populate(inorder);
preldx = 0;
return constructTree(preorder, mp, @, inorder.size()-1, preldx);

https://www.linkedin.com/in/karun-karthik-5a0794187/
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Solution {

TreeNode* constructTree(vector« >& postorder, unordered_map<i
start, end, postIdx ){

J

if(start>end) return -
TreeNode* root = new TreeNode(postorder[postIdx]);

currldx mp[postorder[postIdx]];
postIdx--;

root->right constructTree(postorder, mp, currldx+l, end, postldx);
root->left = constructTree(postorder, mp, start, currldx-1, postldx);
return root;

dered_map< 5 > populate(vector< >&inorder){

unordered_map<int,int> mp;

for( i=0; i<inorder.size(); i++){
mp[inorder[i]] = i;

Irn mp;

Node* buildTree(vector« >& inorder, vector< >& postorder) {
unordered_map< 5 > mp = populate(inorder);

postIdx = postorder.size()-1;
return constructTree(postorder, mp, 0, inorder.size()-1, postIdx);
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Solution {

TreeNode* buildTree(vector< >& preorder, preldx, boundary){
if(preldx >= preorder.size() || preorder[preldx] >= boundary)

return s

TreeNode* root = new TreeNode(preorder[preldx]);
preldx++;

root->left = buildTree(preorder, preldx, root-»>val);
root->right = buildTree(preorder, preldx, boundary);
return root;

}

TreeNode* bstFromPreorder(vector< >& preorder) {
preldx = 0;
return buildTree(preorder, preldx, 1001);
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