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class Stack {
constructor() {
this.stack = []
}
push(item) {
this.stack.push(item)

}
pop() {
this.stack.pop()
}
peek() {
return this.stack[this.getCount() - 1]
}

getCount() {
return this.stack.length

}
1skmpty( {
return this.getCount() === 0
}
}
[z
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(https://leetcode.com/problems/valid-
parentheses/submissions/1)

AR LEES, P MHAT IR ER B


https://leetcode.com/problems/valid-parentheses/submissions/1

var isValid = function (s) {

let map = {
1(1. -1,
ID I
"' -2,
"1': 2,
{': -3,
"}': 3

}

let stack = []
for (let 1 = 0; 1 < s.length; 1++) {
if (map[s[i]] < @) {
stack.push(s[1])
} else {
let last = stack.pop()
1f (map[last] + map[s[i]] '= @) return
false
}

h
1f (stack.length > @) return false

return true
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class Queue {
constructor() {
this.queue = []
¥
enQueue(item) {
this.queue.push(item)
¥
deQueue() {
return this.queue.shift()
¥
getHeader() {
return this.queuel[0]
¥
getLength() {
return this.queue.length
¥
1sEmpty() {
return this.getLength() === 0
¥

¥

R B ERATIFE H PAIRIERIATIRFE R O(n) RIS EIEZRE, FTBASIA
TERRAT, FERIABATIRIHIRAIRIEFISZ O(1) NIEERE,

1BEAEAT

class SgQueue {
constructor(length) {
this.queue = new Array(length + 1)
/7 BAk
this.first = 0
// BAE
this.last = 0




/7 HEIRAFIAR /N
this.size = 0
¥
enQueue(item) {
// HIRBAE + 1 2B Rk
// WREMARERY SEA
// % this.queue.length 2R TRHLLEHEBR
if (this.first === (this.last + 1) %
this.queue.length) {
this.resize(this.getLength() * 2 + 1)
}
this.queue[this.last] = item
this.size++
this.last = (this.last + 1) %
this.queue.length

Iy
deQueue() {
1f (this.isEmpty()) {
throw Error('Queue is empty')
}
let r = this.queue[this.first]
this.queue[this.first] = null
this.first = (this.first + 1) %
this.queue.length
this.size--
// Flef S RIBAFI AR/ NET T /)N
// RTRILERNREZETE, EINIZREFTE2KENS 2—0Y
// BAR 2 BNENSKERNSRN—3F
1f (this.size === this.getLength() / 4 &&
this.getlLength() / 2 '== 0) {
this.resize(this.getLength() / 2)
}

return r




by
getHeader() {

if (this.isEmpty()) {
throw Error('Queue is empty')

}

return this.queue[this.first]

by
getLength() {

return this.queue.length - 1

}
1sEmpty() {

return this.first === this.last
}

resize(length) {
let g = new Array(length)
for (let 1 = 0; 1 < length; 1++) {
q[i] = this.queue[(1 + this.first) %

this.queue.length]

h

this.queue = q
this.first = 0
this.last = this.size
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class Node {
constructor(v, next) {
this.value = v
this.next = next

}

Iy
class LinkList {

constructor() {
// BRKE
this.size = 0
// REASKED
this.dummyNode = new Node(null, null)
ks
findCheader, index, currentIndex) {
1f (index === currentIndex) return header
return this.find(header.next, index,
currentIndex + 1)
Iy
addNode(v, 1index) {
this.checkIndex(index)
// HEFRRAREBEAR, prev.next AT
// EMIERN, RABBATR, FRMEANTR
// B9 next RMNiZmz prev.next




@)

@)

h

// RFIRE prev.next AEANTS
let prev = this.find(this.dummyNode, index,

prev.next = new Node(v, prev.next)
this.size++
return prev.next

insertNode(v, index) {

h

return this.addNode(v, index)

addToFirst(v) {

h

return this.addNode(v, 0)

addToLast(v) {

h

return this.addNode(v, this.size)

removeNode(index, islLast) {

}

this.checkIndex(index)
index = isLast ? index - 1 : 1index
let prev = this.find(this.dummyNode, index,

let node = prev.next
prev.next = node.next
node.next = null
this.size--

return node

removeFirstNode() {

}

return this.removeNode(0)

removeLastNode() {

}

return this.removeNode(this.size, true)




checkIndex(index) {
1f (index < @ || index > this.size) throw
Error('Index error')
Iy
getNode(index) {
this.checkIndex(index)
1f (this.isEmpty()) return
return this.find(this.dummyNode, index,

0).next
}
1sEmpty() {
return this.size === 0
}

getSize() {
return this.size

¥
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L

class Node {
constructor(value) {
this.value = value
this.left = null
this.right = null

}

¥
class BST {

constructor() {
this.root = null
this.size = 0

}



getSize() {
return this.size

¥
1skmpty( {
return this.size === 0
¥
addNode(v) {
this.root = this._addChild(this.root, v)
¥
// ORI R, FELERRINNT SEM R
// TTRERRAN
_addChild(node, v) {
1f (!'node) {
this.size++
return new Node(v)
Iy
if (node.value > v) {
node.left = this._addChild(node.left, v)
} else if (node.value < v) {
node.right = this._addChild(node.right, v)
¥

return node

}

¥
M EREEARN D EERWLI, & TRITIMWANET

ST WENEH KR, B=MEHE, DIRTFEH. FFED.
[EFEH, =MiEHNXAETARAETR, EiEHNINEESR,
B TNRETEH=X, Di=EHEIBEC, EHEFNEDAF
W, MRFEXWSFER, BARBER—XEHETR/EHTHR
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// FolFEh el BT EI R4S
// FTFREHFTIHORTR, ARIALOETR, REHLODATR.
preTraversal() {
this._pre(this.root)
}
_pre(node) {
1f (node) {
console.log(node.value)
this._pre(node.left)
this._pre(node.right)

}

h
// PEEHRRT AR

// F BST KiR, FFEHB]ASSI— &R
// ZEIEFNE
// BEREHRRTHOATR, AEHEOERTR, xEHEEGT
5
midTraversal() {
this._mid(this.root)
}
_mid(node) {
1f (node) {
this._mid(hode.left)
console.log(node.value)
this._mid(node.right)
}
}
// EFEHARATREREFTR
// BIREXTRNZ=
// BEFBHRRTHEATR, AEHOETR, xEHEET
backTraversal() {
this._back(this.root)




Iy
_back(node) {

1f (node) {
this._back(node.left)
this._back(node.right)
console.log(node.value)

h

¥

A _EB9X LA ER AT AR Z SRR F, X9 N 893878 Ak o LS
EBiER, Mt —RREMEDRN, T EEHFKR, HNFENH
Z BT RIBAS ISR R SE AN

breadthTraversal() {

if (!this.root) return null

let g = new Queue()

// FRTRANBA

g.enQueue(this.root)

// BIAFIRBATIRERNE, AT

// RERWIEH5EEE

while (!qg.isEmpty()) {
// BAE N, MRS BALGFW
// BEIE, MSERRAR
let n = gq.deQueue()
console.log(n.value)
1f (n.left) g.enQueue(n.left)
1f (n.right) q.enQueue(n.right)

¥

¥
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getMin() {
return this._getMin(this.root).value

}

_getMin(node) {
1f (!'node.left) return node
return this._getMin(node.left)

Iy
getMax() {
return this._getMax(this.root).value
Iy
_getMax(node) {
1f (!'node.right) return node
return this._getMin(node.right)

¥
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floor(v) {
let node = this._floor(this.root, v)
return node 7 node.value : null
Iy
_floor(node, v) {
1f (!node) return null
1f (node.value === v) return v
// MRFTRELEEZNER, MatkEas)3
1f (node.value > v) {
return this._floor(node.left, v)
ks
// FIEEaIm RS EEA N
let right = this._floor(node.right, v)
1f (right) return right
return node

¥
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class Node {
constructor(value) {
this.value = value
this.left = null
this.right = null
// AZBERAAS
this.size = 1
¥
}
// FEAHE
_getSize(node) {




return node 7 node.size : 0
}
_addChild(node, v) {
1f (!'node) {
return new Node(v)
¥
1f (node.value > v) {
// ABHRS
nhode.size++
node.left = this._addChild(node.left, v)
} else if (node.value < v) {
// AEBE
node.size++
node.right = this._addChild(node.right, v)
¥

return node
}
select(k) {

let node = this._select(this.root, k)

return node 7 node.value : null
¥
_select(node, k) {

1f (!'node) return null

// TR AEFHRTEILTTR

let size = node.left ? node.left.size : 0

// Flitf size B2EKTF k

// WRKTF k, ARFIBEENTRELTR

1f (size > k) return this._select(node.left, k)

// MBNF k, RERMEENTRELGT R

// EFRXBEESHITE Kk, BERTRER T AR REX
I==]

1f (size < k) return this._select(node.right, k
- size - 1)




return node

¥
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delectMin() {
this.root = this._delectMin(this.root)
console.log(this.root)
}
_delectMin(node) {
// —EEAEFN
// WREFRAT, MM T RESHER N
// BARFRENEMEEZERFRENT SR AHFN
1f ((node '= null) & !node.left) return
node.right
node.left = this._delectMin(node.left)
// REEEEMEIFTITTRA size’
node.size = this._getSize(node.left) +
this._getSize(node.right) + 1
return node

¥




REABNMZNCRREE TR T . XFTX1T#E, T.Hibbard
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Mo
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(RANRXS T X RRINER RIOAE, AJUXFZR, BN _EER
WHHE, KTR—ELMBAEFTRA, BAFTRN. B4
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ZHRIFRXTRABRLEAF TR, BARATAEL A FH &/
BT RKEBRLKT R,

delect(v) {
this.root = this._delect(this.root, v)
}
_delect(node, v) {
1f (!'node) return null
// FHNTRESEITRD, EEFNK
1f (node.value < v) {
node.right = this._delect(node.right, v)
} else 1f (node.value > v) {
// FHRNTRESHITRAR, EHFNK
node.left = this._delect(node.left, v)
1 else {
/) BN PTFHIRBEZKEITR
// SFET RESHBEREEG FNFHN—T
// EHNE, BFWIREIHZE, XEBEM _delectMin® AIER
E—*+¢
1f (!'node.left) return node.right
1f (!node.right) return node.left




// HAXE, KRTRBELAFW
// FEREEITRNERER, UMEEERT RA FNEY
UM
let min = this._getMin(node.right)
// Bas/IMERE, Mks/IVE
// RERIEHIET RN FNIRES&IMET =R
min.right = this._delectMin(node.right)
// EFWNAG)
min.left = node.left
node = min
}
// EIF size
node.size = this._getSize(node.left) +
this._getSize(node.right) + 1
return node
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class Node {
constructor(value) {
this.value = value
this.left = null
this.right = null
this.height = 1
¥
Iy

class AVL {
constructor() {
this.root = null

Iy
addNode(v) {

this.root = this._addChild(this.root, v)

¥
_addChild(node, v) {

1f (!'node) {

return new Node(v)

h

1f (node.value > v) {
node.left = this._addChild(node.left, v)
} else if (node.value < v) {
node.right = this._addChild(node.right, v)

1 else {
node.value = v

}
node.height =

1 + Math.max(this._getHeight(node.left),
this._getHeight(node.right))
let factor = this._getBalanceFactor(node)

// SFERNREN, RTRKNAN—ELLEWNSES

1f (factor > 1 &&




this._getBalanceFactor(node.left) >= 0) {
return this._rightRotate(node)
}
// HEELRN, BTRNER—ELLANSER
1f (factor < -1 &&
this._getBalanceFactor(node.right) <= 0) {
return this._leftRotate(hode)
¥
// ERIE
// TRIEMEEANS, BTSN ENEANEET SN
HAERS
if (factor > 1 &&
this._getBalanceFactor(node.left) < 0) {
node.left = this._leftRotate(node.left)
return this._rightRotate(node)
}
// BEIER
// TTRIEMEEANE, BT RRNAWNEAENEET SEVAN
R
1f (factor < -1 &&
this._getBalanceFactor(node.right) > 0) {
node.right = this._rightRotate(node.right)
return this._leftRotate(nhode)

}

return node
}
_getHeight(node) {
1f (!'node) return 0
return node.height
¥
_getBalanceFactor(node) {
return this._getHeight(node.left) -




this._getHeight(node.right)
ks
// TRATR
// 5 2
// /\ /\
// 2 6 ==> 1 5
// / \ / / N\
// 1 3 new 3 6
// /
// new
_rightRotate(node) {
// hREEEFIIRT A
let newRoot = node.left
// BERHMINT R
let moveNode = newRoot.right
// TR 2 NATRBEATR S
newRoot.right = node
// TR S ETREATA 3
node.left = moveNode
// BHFWNEE
node.height =
1 + Math.max(this._getHeight(node.left),
this._getHeight(node.right))
newRoot.height =
1 +
Math.max(this._getHeight(newRoot.left),
this._getHeight(newRoot.right))

return newRoot
}
// TREhE
// 4. 6
// / \ /\




// 2 6 ==> 4 7
// / \ /\ \
// 5 / 2 5 new
// \
// new
_leftRotate(nhode) {
// hRFRIEFhIRT A
let newRoot = node.right
// BEBHNT A
let moveNode = newRoot.left
// TR 6 NAETREATR 4
newRoot.left = node
// TR 4 ATREATR S
node.right = moveNode
// BFWNEE
node.height =
1 + Math.max(this._getHeight(node.left),
this._getHeight(node.right))
newRoot.height =
1 +
Math.max(this._getHeight(newRoot.left),
this._getHeight(newRoot.right))

return newRoot




EIHENAZE, trie, XFBANNFHY, T—MEFEN, BTR
FREXEE, EPRNBREEFR S,

BEARNR, XTEHNERASEAN T HEERFNS, ZWEMN
TR

e RPTRAAXREFNSH, BTTRHEE N (RNEBREXFHN,
A 26 ) FiE, SFHEEAR—TFS

e TRAFMEFN, RAEBET M, XRMEMEINEIAE

e METRABIFEE—TTR, HEEEINFREZRERM
1L R N F1RF R

TN
2 2 Ty

OO

LN
(@) ()
A

12 9



LI

BIFHIN Trie BSCIAEEERIRIM SR R R RVIR S, SCINFIIARE
RRXFRFAB,

class TrieNode {
constructor() {
// REETFHRET T RIREN

this.path = 0
// RRFIZTENFAFEEILD
this.end = 0
// PR
this.next = new Array(26).fill(null)
Iy
}

class Trie {
constructor() {
// BTR, AREFR
this.root = new TrieNode()
¥
// FBEAFRE
insert(str) {
1f (!str) return
let node = this.root
for (let 1 = 0; 1 < str.length; 1++) {
// FREFRTNNIRS]
let index = str[i].charCodeAt() -
"a'.charCodeAt()
// WREBSINNZEE, MElE
i1f (!'node.next[index]) {
node.next[index] = new TrieNode()

Iy
node.path += 1




¥
/

S

'al

h

'al

node = node.next[index]

}

nhode.end += 1

/ BRFREHIAREN
earch(str) {
1f (!str) return
let node = this.root
for (let 1 = 0; 1 < str.length; 1++) {
let index = str[i].charCodeAt() -
.charCodeAt()
// WRERSINNEEE, AREZEEERENTFRE
1f (!'node.next[index]) {
return 0

h

node = node.next[index]

}

return node.end

// MIFRFRTE
delete(str) {

1f (!'this.search(str)) return

let node = this.root

for (let 1 = 0; 1 < str.length; 1++) {
let index = str[i].charCodeAt() -

.charCodeAt()
// MRZRFINNATERE Path 3 0, ARELH1ZTD
o=

// BE2—1, BEMIERENT]

1f (--node.next[1index].path == 0) {
node.next[index] = null
return

h

==}
AR




node = node.next[index]

}

node.end -= 1

h

¥

HES

ABER—MIFANWNEN, BTOE-ERARRENEHRENI]
A, ZEMPEBITTREET—TXKTR, WRABIHI—TTS, B
AT RIXTRIEDNB S,

XPMEMREMTERNRE, D3Z:
e Find: MMETERTM—TF&. EFUEARBEM T TR

SERFEA—FE.
* Union: BANFEAHRE—PER,

ORONOROROROXOXO,

MakeSet creates 8 singletons.

T35 DGO

After some operations of Union, some sets are

grouped together.

SN

klass DisjointSet {



// M tAFEA
constructor(count) {
// i, 8T TRIXTRIEES
this.parent = new Array(count)
// ATFIEERWIAE, MABRERE
this.rank = new Array(count)
for (let 1 = 0; 1 < count; 1++) {
this.parent[i] = 1
this.rank[1] = 1

¥
h
find(p) {
// FERIAFTRNXTRESNECS, TENERTIESK
)
// FIRBITERERIA
// BRIRSHAITRXTRA A
// FEHATRERE A TRIXTRL, REE4 ERER
S[iN

while (p !'= this.parent[p]) {
this.parent[p] =
this.parent[this.parent[p]]
p = this.parent[p]
}
return p
Iy
isConnected(p, q) {
return this.find(p) === this.find(q)
Iy
// B
union(p, q) {
// HEIRTAFIRIR TR
let 1 = this.find(p)
let j = this.find(q)




if (1 === j) return

// FIRRIRMELAE, SRE/NRMNEIRE AR FHE

// WRMIRBORENRZE, IBHITIEEAN

if (this.rank[i] < this.rank[j]) {
this.parent[i] = j

} else if (this.rank[1] > this.rank[7j]) {
this.parent[j] = 1

} else {
this.parent[i] = j
this.rank[j] += 1

HEE 2 — T MBI — R AN R,

HWSSELRE S X, TN —, XTHEIBEEER N
TEm,

e FETR/NT (FAT) ERFIBEFTR
o RE—MRTEN, BT REER, EftENT REKITHRE
W, BHEREERMEZRIGEN,

BFIRT RERARHEI S RAM AR, RS/ RO S a )\
S VRIE

{R5EIAFIthE R AT AR, BIFR—E—HM,
SLHLARE



BT TRINELFDURESIZL * 2 + 1, ALE1L * 2 +
23 Q%/@\ZEE C-i- - 1) /20

AR MMZORIE, o3& shiftUp #1 shiftDown ., BIERAT
TR, EEATRERRT R,

shiftUp ZOEBE—EBRETREXTRILEAD, WRERT
RR, MM RRIRUE,

Sh'i.'FtDOWn E’\]$ZILI\IL;\E£/_~E5IE'I_I$E—D/\\\*DX%Q?&{—LE, I\\\F*ﬁB?ﬂE
Erx., B FREFRAMXTRMABTFHTREOR), IRFHR
R, MEZANFT RN TR,

insert

= ke to remove

exchange key
with root

@ - violates
heap order

remave the maximum @

rERIOVE Mode

from heap

. add key to keap
viclates heap erder

sink down .

Heap operations

class MaxHeap {
constructor() {
this.heap = []

}




size() {
return this.heap.length
¥
empty() {
return this.size() ==
¥
add(item) {
this.heap.push(item)
this._shiftUp(this.size() - 1)
Iy
removeMax() {
this._shiftDown(®)
Iy
getParentIndex(k) {
return parseInt((k - 1) / 2)
Iy
getLeftIndex(k) {
return k * 2 + 1
Iy
_shiftUp(k) {
// WRIFTRIERXTRK, MR
while (this.heap[k] >
this.heap[this.getParentIndex(k)]) {
this._swap(k, this.getParentIndex(k))
// BRI ZMR TR
k = this.getParentIndex(k)
¥

¥
_shiftDown(k) {

// RIREUFHRIFRARE

this._swap(k, this.size() - 1)
this.heap.splice(this.size() - 1, 1)

// FITRESEAEZT, BAZXHENTY, BAaVEE




while (this.getLeftIndex(k) < this.size()) {
let j = this.getLeftIndex(k)
// MRS BAREZ T, HERAEZRFREARTEEZTF
1f (J + 1 < this.s1ize() && this.heap[j + 1]
> this.heap[j]) j++
// AR T REREREFTREK
1f (this.heap[k] >= this.heap[j]) break
this._swap(k, 3)
k =]
Iy

}
_swap(left, right) {

let rightValue = this.heap[right]
this.heap[right] = this.heap[left]
this.heap[left] = rightValue

h

}
INGE
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