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K  f(K) 
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vue  react  DOM  
Fiber  DOM 

vue  react  diff 

javascript  AST 
babel 

PostCSS  prettier  typescript 

{
  type: 'div',
    props: {
      name: 'lucifer'
    },
      children: [{
        type: 'span',
        props: {},
        children: []
      }]
}
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 a  b 
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 T(n) = O(f(n)) 
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n 

Ο(1) Ο(log n) Ο(n) Ο(nlog n) Ο(n2) Ο(n3) … Ο(2^n) Ο(n!)1
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n T(n) = 2 + n + 1 
O(n + 3) 
O(n) 

n O(n*n*1 + 
2) = O(n^2) 

function process(n) {
  let a = 1
  let b = 2
  let sum = a + b
  for(let i = 0; i < n; i++) {
    sum += i
  }
  return sum
}
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function process(n) {
 let count = 0
  for(let i = 0; i < n; i++){
    for(let i = 0; i < n; i++){
      count += 1
    }
  }
}
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O(n)  O(n^2)  max(O(n^2), O(n)) = 
O(n^2) 

n 
x  n  2^x <= n  x<=logn 

logn  O(logn) 

O(n)  O(logn)  O(nlogn) 
O(n^3)  O(n) 

O(1) 

function process(n) {
  let sum = 0
  for(let i = 0; i < n; i++) {
    sum += i
  }
  for(let i = 0; i < n; i++){
    for(let i = 0; i < n; i++){
      sum += 1
    }
  }
  return sum
}
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function process(n) {
  let i = 1; // 
  while (i <= n) {
     i = i * 2; // 
  }
}
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n  O(1) 

n 

O(1) 
a[n]  O(n)  O(n^2) 

let a = 1
let b = 2
let c = 3

1
2
3

let arr []
for(i=1; i<=n; ++i){
  arr.push(i)
}
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ES6  Set  Set 

 Set 

set 

const s = new Set();1

s.add(1).add(2).add(2); // 21
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Set 

s.delete(1)1

s.has(2)1

s.clear()1
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A B  A  B 

let a = new Set([1, 2, 3]);
let b = new Set([4, 3, 2]);
 
// 
let union = new Set([...a, ...b]);
// Set {1, 2, 3, 4}
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A B  A  B  A  B 

let a = new Set([1, 2, 3]);
let b = new Set([4, 3, 2]);
 
// 
let intersect = new Set([...a].filter(x => b.has(x)));
// set {2, 3}
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set 

Set 

let a = new Set([1, 2, 3]);
let b = new Set([4, 3, 2]);
 
// a  b 
let difference = new Set([...a].filter(x => !b.has(x)));
// Set {1}
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const preOrder = (root) => {
  if(!root){ return }
  console.log(root)
  preOrder(root.left)
  preOrder(root.right)
}
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const preOrder = (root) => {
  if(!root){ return }
  const stack = [root]
  while (stack.length) {
    const n = stack.pop()
    console.log(n.val)
    if (n.right) {
      stack.push(n.right)
    }
    if (n.left) {
      stack.push(n.left)
    }
  }
}
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const inOrder = (root) => {
  if (!root) { return }
  inOrder(root.left)
  console.log(root.val)
  inOrder(root.right)
}
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const inOrder = (root) => {
  if (!root) { return }
  const stack = [root]
  let p = root
  while(stack.length || p){
    while (p) {
      stack.push(p)
      p = p.left
    }
    const n = stack.pop()
    console.log(n.val)
    p = n.right
  }
}
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const postOrder = (root) => {
  if (!root) { return }
  postOrder(root.left)
  postOrder(root.right)
  console.log(n.val)
 }
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const preOrder = (root) => {
  if(!root){ return }
  const stack = [root]
  const outPut = []
  while (stack.length) {
    const n = stack.pop()
    outPut.push(n.val)
    if (n.right) {
      stack.push(n.right)
    }
    if (n.left) {
      stack.push(n.left)
    }
  }
  while (outPut.length) {
    const n = outPut.pop()
    console.log(n.val)
  }
}

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19



22

const levelOrder = (root) => {
    if (!root) { return [] }
    const queue = [[root, 0]]
    const res = []
    while (queue.length) {
        const n = queue.shift()
        const [node, leval] = n
        if (!res[leval]) {
            res[leval] = [node.val]
        } else {
            res[leval].push(node.val)
        }
        if (node.left) { queue.push([node.left, leval + 1]) }
        if (node.right) { queue.push([node.right, leval + 1]) }
    }
    return res
};
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class Stack {
  constructor() {
    this.items = [];
  }
 
  /**
   * 
   * @param {*} element 
   */
  push(element) {
    this.items.push(element)
  }
 
  /**
   * 
   */
  pop() {
    return this.items.pop()
  }
 
  /**
   * 
   */
  peek() {
    return this.items[this.items.length - 1]
  }
 
  /**
   * true, false
   */
  isEmpty() {
    return this.items.length === 0
  }
 
  /**
   * 
   */
  clear() {
    this.items = []
  }
 
  /**
   * length
   */
  size() {
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    return this.items.length
  }
}

46
47
48

class Queue {
    constructor() {
        this.list = []
        this.frontIndex = 0
        this.tailIndex = 0
    }
    enqueue(item) {
        this.list[this.tailIndex++] = item
    }
    unqueue() {
        const item  = this.list[this.frontIndex]
        this.frontIndex++        
        return item
    }
}
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rear  front 

class Queue {
    constructor(size) {
        this.size = size; // , , 
        this.list = [];
        this.font = 0; // 
        this.rear = 0;  // 
    }
    enQueue() {
        if (this.isFull() == true) {
            return false
        }
        this.rear = this.rear % this.k;
        this._data[this.rear++] = value;
        return true
    }
    deQueue() {
        if(this.isEmpty()){
            return false;
        }
        this.font++;
        this.font = this.font % this.k;
        return true;
    }
    isEmpty() {
        return this.font == this.rear - 1;
    }
    isFull() {
        return this.rear % this.k == this.font;
    }
}
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"()"  "{}"  "[]" 
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O(1) 

O(logn)  O(1) 

class Node {
  constructor(val) {
    this.val = val;
    this.next = null;
  }
}
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next  null 

let current = head
while(current){
 console.log(current.val)
  current = current.next
}
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previousNode  undefined 

let current = head
while (current < position){
  pervious = current;
  current = current.next;
}
pervious.next = node;
node.next = current;

1
2
3
4
5
6
7

while (current != node){
  pervious = current;
  current = current.next;
  nextNode = current.next;
}
pervious.next = nextNode
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CP
U 

LRU  LRU 
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[0, 1, 2, 3, 4, 5, 6, 7, 8]1
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class MinHeap {
  constructor() {
    // 
    this.heap = []
  }
  // 
  getParentIndex(i) {
    return (i - 1) >> 1
  }
 
  // 
  getLeftIndex(i) {
    return i * 2 + 1
  }
 
 // 
  getRightIndex(i) {
    return i * 2 + 2
  }
 
  // 
  swap(i1, i2) {
    const temp = this.heap[i1]
    this.heap[i1] = this.heap[i2]
    this.heap[i2] = temp
  }
 
  // 
  peek() {
    return this.heap[0]
  }
 
  // 
  size() {
    return this.heap.length
  }
}
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k 
O(logk) 
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O(logk) 

// 
insert(value) {
  this.heap.push(value)
  this.shifUp(this.heap.length - 1)
}
 
// 
shiftUp(index) {
  if (index === 0) { return }
  const parentIndex = this.getParentIndex(index)
  if(this.heap[parentIndex] > this.heap[index]){
    this.swap(parentIndex, index)
    this.shiftUp(parentIndex)
  }
}
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Olog(n) 
log2n 

Olog
(n) 

// 
pop() {
  this.heap[0] = this.heap.pop()
  this.shiftDown(0)
}
 
// 
shiftDown(index) {
  const leftIndex = this.getLeftIndex(index)
  const rightIndex = this.getRightIndex(index)
  if (this.heap[leftIndex] < this.heap[index]){
    this.swap(leftIndex, index)
    this.shiftDown(leftIndex)
  }
  if (this.heap[rightIndex] < this.heap[index]){
    this.swap(rightIndex, index)
    this.shiftDown(rightIndex)
  }
}
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V 
E 

v  w  v w  w  v  v 
 w  v w 

v  w  v  w  w  v 

G[N][N]  N  N-1 
i  j 
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javascript  Object 
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const graph = {
  A: [2, 3, 5],
  B: [2],
  C: [0, 1, 3],
  D: [0, 2],
  E: [6],
  F: [0, 6],
  G: [4, 5]
}
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0 - 1
- 2- 3 

const graph = {
  0: [1, 4],
  1: [2, 4],
  2: [2, 3],
  3: [],
  4: [3],
}
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const visited = new Set()
const dfs = (n) => {
  console.log(n)
  visited.add(n) // 
  graph[n].forEach(c => {
    if(!visited.has(c)){ // 
      dfs(c)
    }
  })
}
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javascript 

const visited = new Set()
const dfs = (n) => {
  visited.add(n)
  const q = [n]
  while(q.length){
    const n = q.shift()
    console.log(n)
    graph[n].forEach(c => {
      if(!visited.has(c)){
        q.push(c)  
        visited.add(c)
      }
    })
  }
}
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 O(n²) 
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function bubbleSort(arr) {
    const len = arr.length;
    for (let i = 0; i < len - 1; i++) {
        for (let j = 0; j < len - 1 - i; j++) {
            if (arr[j] > arr[j+1]) {        // 
                var temp = arr[j+1];        // 
                arr[j+1] = arr[j];
                arr[j] = temp;
            }
        }
    }
    return arr;
}
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O(n^2) 

exchange 

pos  pos 
pos 

O(n) 

function bubbleSort1(arr){
 const i=arr.length-1;// ,   
 while(i>0){
  let pos = 0;// ,
  for(let j = 0; j < i; j++){
   if(arr[j] > arr[j+1]){
        let tmp = arr[j];
        arr[j] = arr[j+1];
        arr[j+1] = tmp;
    pos = j;//   
   }   
  }
  i = pos;//
 }
 return arr;
}
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function BinarySearch(arr, target) {
    if (arr.length <= 1) return -1
    // 
    let lowIndex = 0
    // 
    let highIndex = arr.length - 1
 
    while (lowIndex <= highIndex) {
        // 
        const midIndex = Math.floor((lowIndex + highIndex) / 2)
        if (target < arr[midIndex]) {
            highIndex = midIndex - 1
        } else if (target > arr[midIndex]) {
            lowIndex = midIndex + 1
        } else {
            // target === arr[midIndex]
            return midIndex
        }
    }
    return -1
}
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function BinarySearchFirst(arr, target) {
    if (arr.length <= 1) return -1
    // 
    let lowIndex = 0
    // 
    let highIndex = arr.length - 1
 
    while (lowIndex <= highIndex) {
        // 
        const midIndex = Math.floor((lowIndex + highIndex) / 2)
        if (target < arr[midIndex]) {
            highIndex = midIndex - 1
        } else if (target > arr[midIndex]) {
            lowIndex = midIndex + 1
        } else {
            //  target  arr[midIndex]  midIndex 0

 target 
            if (midIndex === 0 || arr[midIndex - 1] < target) return midIn
dex
            // 1
            highIndex = midIndex - 1
        }
    }
    return -1
}
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O(logn) 

function search (nums, target) {
  // 
  if (nums == null || !nums.length) {
    return -1;
  }
  // 
  let begin = 0,
    end = nums.length - 1;
  while (begin <= end) {
    // 
    let mid = begin + ((end - begin) >> 1);
    if (nums[mid] == target) {
      return mid;
    }
    // 
    if (nums[begin] <= nums[mid]) {
      // target [ nums[begin],nums[mid] ]
      if (nums[begin] <= target && target <= nums[mid]) {
        end = mid - 1;
      } else {
        //
        begin = mid + 1;
      }
      //
    } else {
      // target [ nums[mid],nums[end] ]
      if (nums[mid] <= target && target <= nums[end]) {
        begin = mid + 1;
      } else {
        end = mid - 1;
      }
    }
  }
  return -1;
};
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T[n] = n * (n-1) = n^2 + n  O(n^
2) 

O(nlogn)  T[n] = aT[n/b] + f(n) 

function quickSort (arr) {
  const rec = (arr) => {
    if (arr.length <= 1) { return arr; }
    const left = [];
    const right = [];
    const mid = arr[0]; // 
    for (let i = 1; i < arr.length; i++){
      if (arr[i] < mid) {
        left.push(arr[i]);
      } else {
        right.push(arr[i]);
      }
    }
    return [...rec(left), mid, ...rec(right)]
  }
  return res(arr)
};
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O(nlogn) 
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 O(n²) 
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 n  n-1  i  i 
 i

n  n-1  n-1 
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N - 1  N-2  N-3 
 (N - 1) + (N - 2) + ... + 1  (N - 1 + 1)* N / 

2 = N^2 / 2  O(N^2) 

function selectionSort(arr) {
    var len = arr.length;
    var minIndex, temp;
    for (var i = 0; i < len - 1; i++) {
        minIndex = i;
        for (var j = i + 1; j < len; j++) {
            if (arr[j] < arr[minIndex]) {     // 
                minIndex = j;                 // 
            }
        }
        temp = arr[i];
        arr[i] = arr[minIndex];
        arr[minIndex] = temp;
    }
    return arr;
}
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N- 1  O(n) 

O(n^2) 

function insertionSort(arr) {
    const len = arr.length;
    let preIndex, current;
    for (let i = 1; i < len; i++) {
        preIndex = i - 1;
        current = arr[i];
        while(preIndex >= 0 && arr[preIndex] > current) {
            arr[preIndex+1] = arr[preIndex];
            preIndex--;
        }
        arr[preIndex+1] = current;
    }
    return arr;
}
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function binarySearch(arr,l,r,target){
    if(l> r){
        return -1;
    }
    let mid = l + Math.floor((r-l)/2)
    if(arr[mid] === target){
        return mid;
    }else if(arr[mid] < target ){
        return binarySearch(arr,mid + 1,r,target)
    }else{
        return binarySearch(arr,l,mid - 1,target)
    }
}
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 n

 n  n/2 

 n



75



76



77

T(n/2)  O(n) 

 n/2  sort  merge  O(n) 

T(1) = O(1) 

T(n) = 2 * T(n/2) + O(n)  T(n) / n = (n / 2) * T
(n/2) + O(1) 

 S(n) = T(n)/n  S(1) = O(1)  S(n) = S(n/2) + O
(1) 

function mergeSort(arr) {  // 
    const len = arr.length;
    if(len < 2) {
        return arr;
    }
    let middle = Math.floor(len / 2),
        left = arr.slice(0, middle),
        right = arr.slice(middle);
    return merge(mergeSort(left), mergeSort(right));
}
 
function merge(left, right)
{
    const result = [];
 
    while (left.length && right.length) {
        if (left[0] <= right[0]) {
            result.push(left.shift());
        } else {
            result.push(right.shift());
        }
    }
 
    while (left.length)
        result.push(left.shift());
 
    while (right.length)
        result.push(right.shift());
 
    return result;
}
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S(n) = S(n/2) + O(1) = S(n/4) + O(2) = S(n/8) + O(3) = S(n/2^
k) + O(k) = S(1) + O(logn) = O(logn) 

T(n) = n * log(n) = nlogn 
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 nums 

result = []
function backtrack( , ):
  if :
    result.add( )
  return
 
  for  of :
    
    backtrack( , )
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var permute = function(nums) {
    const res = [], path = [];
    backtracking(nums, nums.length, []);
    return res;
    
    function backtracking(n, k, used) {
        if(path.length === k) {
            res.push(Array.from(path));
            return;
        }
        for (let i = 0; i < k; i++ ) {
            if(used[i]) continue;
            path.push(n[i]);
            used[i] = true; // 
            backtracking(n, k, used);
            path.pop();
            used[i] = false;
        }
    }
};
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