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Solution {

ListNode* reverselList(ListNode* head) {

ListNode *prev = N , *curr=head, *temp;

while(curr){
temp = curr->next;
curr->next = prev;
prev curr;
curr temp;

}

return prev,

Solution {

ListNode* reverselLinker(ListNode* curr,
if(curr==N )
return prev;

ListNode* newNode = curr->next;

curr->next = prev;
return helper(newNode, curr);

ListNode* reverselLinker(ListNode* head)
return helper (head, ) 1

ListNode
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3ss Solution {

Te— O(Nn)
ListNode* middleNode(ListNode* head) { SL,_)0(1)
if(head == N )
return head;
ListNode* slow = head, *fast = head;

while(fast != NULL && fast -> next !=
{

slow = slow -> next;
fast = fast -> next -> next;

}

return slow;
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~lass Solution { —-['C’ —_ O(’()

void deleteNode(ListNode* node) { S(.,-—’) O(, \)
int val = node->next-»>val;

node->next = node->next->next;
node->val = val;
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Solution {

ListNode* mergeTwolLists(ListNode* 11, ListNode* 12) {

if( 1 ) return 12;
) return 11;

ListNode* dummy = new ListNode(-101);

72-—} OLm'l'n) ListNode* head = dummy;

—>
SL‘ O('m+n) while( 11 != && 12 != 1|

{
if( 11->val < 12->val )

{

ListNode* newnode = new ListNode(1l1l->val);
dummy->next = newnode;
11 = 11->next;

ListNode* newnode = new ListNode(l2->val);
dummy->next = newnode;
12 = 12->next;

}

dummy = dummy->next;

1f{11l= ) dummy->next
i3l = ) dummy->next

return head->next;
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Recusmmort Code class Solution {
— — public:

ListNode* mergeTwolLists(ListNode* 11, ListNode* 12) {

if (11 == NULL) return 12;
if (12 == NULL) return 11;

// compare the starting values and link the nodes
if (11->val <= 12->val) {
11->next = mergeTwolLists(ll->next, 12);
return 11;

} else {
12->next = mergeTwolLists(1l1l, 12->next);
return 12;
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Solution {

ListNode* addTwoNumbers(ListNode

ListNode* dummyNode;
ListNode* head;
dummyNode = head = new ListNode(-1);
1if(!111)
return 12;
if(112)
return 11;

carry = 0;

le(11 || 12){
firstval = 11 ? 11->val : ©;
secondval = 12 ? 12->val : 0;

total = firstval + secondVal + carry;
carry = total / 10;
total = total % 10;

ListNode* newNode = new ListNode(total);
dummyNode->next = newNode;

dummyNode = dummyNode->next;

11 11 ¢ 11->next : 11

12 = 12 ? 12->next : 12;
if(carry)

dummyNode->next = new ListNode(1);

return head->next;
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tNode* reverselList(ListNode

ListNode* prev -
- ListNode* curr head;
ListNode* temp 5
while(curr!=
O O ONS {
temp = curr->next;
curr->next = prev;
prev = curr;
@ curr = temp;

| prev;

tNode* addTwoNumbers(

ll=reverselList(1l1);
€> 12=reverselList(12);
ListNode* dummyNode;

ListNode* head;

dummyNode = head = new ListNode(-1);
@ 1F(111)
return 12;

if(!112)

| & I
carry = 9;
le(11 || 12){

firstval = 11 ? 11->val : ©;
2-) secondvVal = 12 ? 12->val : ©O;

@'9@-—)@ total = firstVal + secondVal + carry;

carry = total / 10;
total = total % 10;

ListNode* newNode = new ListNode(total);
dummyNode->next = newNode;

3) dummyNode = dummyNode->next;
11 11 ? 11->next : 11;
12 12 ? 12->next : 12;

if(carry)
dummyNode->next = new ListNode(1);

reverselList(head->next);
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lass Solution {

ool hasCycle(ListNode *head) {
if(head==l ) return false;
ListNode *fast = head, *slow = head;
while(fast->next!= && fast->next->next!= )
{
fast=fast->next->next;
slow=slow->next;
if(fast==slow) return true;

}

return f
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Solution {

ListNode *detectCycle(ListNode *head) {
if(head==NULL) return 3
ListNode *fast = head, *slow = head;
while(fast->next!=NULL && fast->next->next!=
{
fast fast->next->next;
slow slow->next;
if{fast == slow)
{
slow = head;
while (slow != fast)
1

slow slow->next;
fast fast->next;

}

return slow;

}

return NU

Te — O(n)+ OO‘) = O(zn) = 0(n)

—— o

¥ ootk wae when T8 o Loop

hwod— O0—0
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Solution {

ListNode* reverselList(ListNode* head) {
ListNode *prev = , *curr = head, *temp;

while(curr){
temp = curr->next;
curr->next = prev;
prev curr;
curr temp;

}

return prev,;

ListNode* removeNthFromEnd(ListNode* head,
ListNode *dummy = new ListNode(-1);
dummy->next = reverselist(head);

head = dummy;
ListNode *curr = head;

ListNode *prev -

for( i=0; i<n; i++)
{

prev curr:;
curr curr->next;

prev->next = curr->next;
return reverselist(head->next);
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— midNode(ListNode*head)

lc > O(n)

ListNode *fast = head, *slow = head;

SL —_— DCJ > while(fast->next!= and fast->next->next!= ){
fast=fast->next->next;
slow = slow->next;

rn slow;

istNode* reverselList(ListNode* head) {

ListNode *prev = , *curr = head, *temp;
while(curr!= )
{

temp=curr->next;

curr->next = prev;

prev = curr;

curr = temp;

prev;
compare(ListNode*11,ListNode* 12)

while(11!= && 12!=

{
if(ll->vall!=12->val)
11 = 11->next;
12 12->next;

b

isPalindrome(ListNode* head)
1f (head== ) return c
if(head->next == | ) return
ListNode *mid = midNode(head);
ListNode *12 = mid->next;
mid->next = -

12 = reverselList(12);

return compare(head,12);
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ListNode* deleteDuplicates(ListNode* head) {
ListNode* dummy = new ListNode(101);
dummy->next = head;

ListNode* curr = head;
ListNode* prev = dummy;
while(curr!=l )
{
if(curr->val==prev->val){
prev->next = curr->next;
curr curr->next;
} else {
prev curr;
curr curr->next;

}

return dummy->next;

ListNode* deleteDuplicates(ListNode* head) {
if(head== | | head->next== ) return head;
ListNode *curr = head;
while(curr->next!= ){

if(curr->val == curr->next->val){
curr->next = curr->next->next;

else {

curr = curr->next;
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Solution {
ListNode* swapNodes(ListNode* head, int k) {
ListNode *slow = head, *fast = head, *nl = head;

for (i i=0; i<k-1; i++){
fast = fast->next;
nl = fast;

while(fast->next!=NULL){
fast = fast->next;
slow slow->next;

int nl_val = nl->val;
nl->val = slow->val;
slow->val = nl_val;
return head;

T —» o)
gc—» 0C1)
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1ss Solution {

ListNode* oddEvenList(ListNode* head) {
if(!'head) return NULL;
ListNode *even = head->next;
ListNode *odd = head;
ListNode *evenHead = even;

while(even && even->next){

odd->next=even->next;
odd=odd->next;

even->next=odd->next;
even=even->next;

odd->next = evenHead;
return head;

T —» oln)
gc — 0C1)
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lass Solution {

e . . Tc - o(N)
ListNode* SwapAdjacentNodes(ListNode* head)

{
if(head==NULL || head->next==NULL) return head; 5( -—> OL()

ListNode *first = head;
ListNode *second = head->next;

ListNode *templList = SwapAdjacentNodes(second->next);

» O(NI(2
first->next = temp; Aok )
second->next = first; v OCN)

return second;

}
ListNode* swapPairs(ListNode* head) {

return SwapAdjacentNodes(head);
}

¥
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Solution {

Node* copyRandomList(Node* head) {

unordered_map<Node*, Node*> mp;
Node *dummy = new Node(100001);
Node *runner = dummy, *curr = head;

while(curr != )M
Node *newNode = new Node(curr->val);
runner->next = newNode;
mp[curr] = newNode;
curr = curr->next;
runner = runner->next;

curr = head;
runner = dummy->next;

while(curr != N )
if(curr->random != N )
runner->random = mp[curr->random];
runner = runner->next;
curr = curr->next;

return dummy->next;
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Solution {

R e 1

List(ListNode* head)

ListNode *prev = S rCuUre:

while (curr!=

{

temp = cu

rr->next;

curr->next = prev;

prev cu

o -

curr temp;

}

return prev;

= head,

stNode* reverseInGroups(ListNode* head,

ListNode *curr = head;
(of V] of ol =T ¢ IEI

if(head ==

while(curr->next!=

) return head;

curr=curr->next;

currlen+=

}

if(currlen<k)
ListNode *tempNode = curr->next;

curr->next =

ListNode *templList = reverselnGroups(tempNode,k);

1;

return head;

b

ListNode *prev = reverselList(head);

head->next =
return prev;

templList;

Node* reverseKGroup(ListNode
return reverselInGroups(head,k);

head,

*temp;

&& currlen<k ){

k) {
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Node{

int val;

Node* prev;

Node* next;

Node( int val){
this->val=val;
preyv nullptr;
next nullptr;

MyLinkedL1i

Node *head;

Node *tail;

MyLinkedList
head nul

tail =

int get(int index){
f(head == NULL)
Node *temp = head;
int count = 0;
(temp!=NULL ){
temp=temp->next
count++;

f( index>=count)
temp = heaa;
(temp != NUI
temp=temp->next

index

temp->val;

void addAtHead(int val)
Node *newNode = -
f( head NULL){
head = newNode;
tail = newNode:

g

1
newNode->next =
head->prev = ne

head = newNode:

void addAtTa int val)
Node *temp = head;
(head == NULL ){
Node *newNode =
head = newNode:

tail = newNode:

&& 1ndex>0 )+

{
1

Node(val);

head;

wNode;

!
1

\J')'iﬂ

val):

addAtIndex(int index,
Node *temp = head;
Lnt count B3

(temp != NULL )

temp = temp->ne
count++;

( index>count)
f( index ®){
addAtHead(val);
(count =
addAtTail(val);
{
temp = head;

int val){

|

Xt ;

index){

(temp !'= NULL && index>0){

temp temp
index--;
}
Node* newNode
Node* temp2
temp->prev
temp->prev
newNode->prev
newNode->next

voild deleteAtIndex(int
Node* temp = head;
int count J3

+ .

next s

Node(val);
>prev;

newNode ;

index) {

e(temp != NULL){

temp=temp->next
count++;

( index>=count)

f(count==1 && index==0){

head NULL;

(count-1

index ){

tail tail->prev;
tail->next = NULL;

'3
s
1

( index 0)1{

head->next->prev = NULL;

head = head->next;

) 2
temp=head;

( temp !'=NULL
temp = temp
index

'

“>

&& index>0){

>next;

Node* temp2

temp->next;

temp->prev->next =

temp

>next

*Drey

templ;
temp->prev;

(temp->next!=NULL }{
temp = temp->next;

Node *newNode = Node(val);

temp->next = newNode;
newNode->prev = temp;

tail = newNode;
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Solution {

ListNode* merge(ListNode* 11, ListNode
ListNode *dummy = new ListNode(-1);
ListNode *curr = dummy;
while(1l1l && 12){

if(1l1l->val < 12->val){
curr->next = 11;
11 = 11->next;

} else {
curr->next = 12;
12 = 12->next;

}

curr = curr->next;

}
if(11l) curr->next = 11;
1f(12) curr->next ] B2

eturn dummy->next;

ListNode* sortList(ListNode* head) {
if('head || !'head->next) retu

ListNode *slow = head;
ListNode *fast head->next;

while(fast && fast->next) {
slow = slow->next;
fast = fast->next->next;

fast = slow->next;
slow->next = -

head sortList(head);
fast = sortList(fast)
return merge(head, fast);
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