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1. Tree, Binary Tree, Binary Search Tree

2. Graph



W HE=h9ial
Tree

Rqot

A Level O

Level 1

Parent Node / \ F <- S|b||ngs Level 2
Child Node ---- I J Level 3

A
I

Sub—ltree Left Node
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Binary Tree
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Linked List

VALUE VALUE VALUE

NEXT NEXT NEXT None

HEAD TAIL
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Linked List #2457 1CEY Tree

Tree MAEITIAAY Graph



Python

class TreeNode:
def __init__ (self, val):
self.val = val
self.left, self.right = None, None

C++

struct TreeNode {
int val;
TreeNode xleft;
TreeNode *right;
TreeNode(int x) : val(x), left(NULL), right(NULL) {}

Java

Q

o

public class TreeNode {

public
public
public

this.
this.
this.

int val;

TreeNode left, right;
TreeNode(int val) {
val = val;

left = null;

right = null;
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—XEZEM (=15 Binary Search Tree) , thii _X1BZREN. B
F_X#H (FEiE: ordered binary tree) , HIF_—X# (ZHEiE:
sorted binary tree) , BFE—R=T ¢XT‘JZ%EE"F§U|&UE’\J:§M:

1. EERTRNEFNAZE, WAFW EFESRRER/NTER
R4 RHVES

2. EERTRINAFWNAZ, NEFNLLMELSRIEIKTER
R4GRIVE;

3. FETRINA. AFNEDHIANZXEKMN,
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Binary Search Tree
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Data Structure

Array
Stack

Queue
Singly-Linked List
Doubly-Linked List

Skip List
Hash Table
Binary Search Tree

Cartesian Tree

B-Tree
Red-Black Tree
Splay Tree

AVL Tree

KD Tree

Common Data Structure Operations

Time Complexity

Average Worst

Access Search Insertion Deletion Access Search Insertion Deletion
o) () e(n) o(n) [e5) 0(n) 0(n) 0(n)
e(n) o(n) eI mme) 0(n) 0(n) o]  [o]
e(n) o(n) e Imme) 0(n) 0(n) o]  [o]
e(n) o(n) |  [eqw)] 0(n) 0(n) o]  [oc)]
e(n) o) e Imme) 0(n) 0(n) o] o]

0(log(n))||6(Clog(n)) ||6Clog(n)) ||©6CLog(n))| |0(n) 0(n) 0(n) 0(n)
N/A e  [ec]  [ec)] N/A 0(n) 0(n) 0(n)

0(Clog(n))||6(log(n)) ||6Clog(n)) ||6(Llog(n)) 0(n) 0(n) 0(n) o(n)
N/A 0Clog(n))||0(Llog(n)) [|0(Llog(n)) N/A 0o(n) o(n) o(n)

0(Clog(n))||6(log(n)) ||6Clog(n)) ||6(Log(n)) || 0Clog(n)) ||0(Log(n)) ||0(log(n))||0(log(n))

0(log(n))||{6(log(n)) ||6Clog(n)) ||6(log(n)) || 0(Log(n))||0(Log(n)) ||0(log(n)) |0(log(n))
N/A ©(log(n))||0(Log(n)) ||©(Log(n)) N/A 0(log(n))||0(log(n))||0(log(n))

0(log(n)) [|6(Log(n))||6(CLlog(n)) ||6(log(n)) ||0(log(n))||0(Llog(n))||0(log(n)) ||0(Llog(n))

0(log(n))||6(Clog(n)) ||6Clog(n)) ||OCLog(n))| |0(n) 0(n) 0(n) 0(n)

& 5 3R http://www.bigocheatsheet.com/

Q =l

Space Complexity
Worst

o(n)
o(n)
o(n)
o(n)
o(n)
0(n log(n))
o(n)
o(n)
o(n)
o(n)
o(n)
o(n)
o(n)
o(n)
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1. https://leetcode.com/problems/validate-binary-search-tree

2. https://leetcode.com/problems/lowest-common-ancestor-

of-a-binary-search-tree/

3. https://leetcode.com/problems/lowest-common-ancestor-

of-a-binary-tree/
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