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Muzzz2 TreeMap 3

B ESERE (1Y)
00, MiFR. #%: O(logn)
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B REEIF. %8 Key RIRTECERME, Map BERFRISCIGZR, HIRESRERILULE] O(1)
O ARG B =KL Map




Mﬂ\ﬁ dHE == S
SEEMYGO 1)

BT —EFEENR, FRrEATENENER

O EENSHBIER key (RIREENSHEKISE 8 i) , AEFRE (BFR.

O, MikR. EERIEESZFREERE O(1)

private Company[] companies = new Company[100000000];

public void add(int phone, Company company) {
companies[phone] = company;

}

public void remove(int phone) {
companies[phone] = null;
}

public Company get(int phone) ({
return companies[phone];
}
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M:azzz 18%EFR (Hash Table)
B IEHERBIEEFIER (hash & "AE" BIER)
key % R hash(key) table

B E RIS S EHURERY?
Oput("Jack", 666);

w3l BEE

Oput("Rose"”, 777); Jack

Oput("Kate", 888); > 777

Rose 02
RN, R WRAEERR RN —— 0 sss
1. FIFRBRHEREER key XIMAT index [O(1)] Cate

2. TRIE index BFEMEIHTE [0(1)] 13
:- 666

15

mIEARERE (ZEHRETE] AEEIN A
W IS7RREL, BIYSEG RN
B AR RAEPHVEETER, RS Bucket (1) , EEEEN Buckets B Bucket Array




Muzzzz 187538 (Hash Collision)

W (575 /Pt IIS ARl B IR ZS ey B T TS5
02 NAERY key, ZPIEHEREGTELBRNZER 1. FRUEILE (Open Addressing)
Dkeyl # key2 . hash(keyl) = hash(key2) v IR EAN RN, ERIBEIESHE
key % R hash(key) table iﬁ?;j\/i\%zgasmng)
%B]  HE 3. pEbhb% (Separate Chaining)
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table B BB RS TR R
i n EFITRE, DA L B R TTR
&E Py e g CLUGONKREESE > 64 B RRISENTAMEAT 8 K
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Mizzen 18FEEREN

B [5HRPNSHREPISCII S B AN T

1. SRk key NIEFRE (WIREFELY)

2. Bt key IR EREENA/IHITHRIZEE, £—1NE5/E

public int hash(Object key) {
return hash _code(key) % table.length;

}

B ATIRENER, ALER & (s8N % 28 (i HHERKERIT A 289% (27) ]

public int hash(Object key) { 1100 1010 1011 1100
return hash_code(key) & (table.length - 1);

} & 1111 & 1111

1010 1100
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Muzzsz WIS REkey RIS F{E

m key HUE WAPSEETEE

O FRE FHH. BEXIR

OREFSERY key, TEFRERIEMRALDA—HF, BEIRE—EHY
v RELEBA key HNIEHEEE—HY

v REiL key IFFIBERE5ER

W TJavad, HashMap BY key #/sCE] hashCode, equals /5i%, HBiF key /3 null

m . — .
public static int hashCode(int value) {
O EHMREE return value;
OLLAN 10 BT ERLE 10 }
BTt public static int hashCode(float value) {
i L return floatToIntBits(value);
DSEMERI IR HIRIVE AEESE )




M:zzz2 LongfllDoublefIISFE({E

public static int hashCode(long value) {
return (int)(value ~ (value >>> 32));

}

public static int hashCode(double value) {
long bits = doubleTolongBits(value);
return (int)(bits ~ (bits >>> 32));

m>>> A KIVERIR?
O7532bit &l {£32bit BAHEH 32bit fAF(E
ORHFIBFEEET EHRFRE

value| 111111111111111112221117111111121111011011000111001011011111100 1010

value >>>32 | 0000 0000 0000 0000 0000 0000 00000000 1111111111711 111112211 171711 11111111

value ? (value >>> 32) 1111111111711 1111171111111 1111 1111 0100 1001 1100 0110 1001 0000 0011 0101




Muzzzs PESERRIISEE

W £2%0 5489 EalMaitEHRAY?
O5 =103 + 4 = 102 + 8 = 10 + 9 * 10°

B FRHEEHE T FRHEMEY

OLCan=#res jack, Hj. a. c. kK APMFRFEK (FREOANRIE—1EE)

OFLL, jack BIEHRENTLIFRRA ) *n® + a*n* + c+nl + k*n®, FHNF[(j*n+a) *n+ c] *n+ Kk
O7EJDKA, 3RE n 9 31, FfHAfER 317

v 31 B—1EFEE, JVMEE 31T Y i ik (1 << 5) — i

String string = "jack”; String string = "jack"”;
int hashCode = 9; int hashCode = 0;
int len = string.length(); int len = string.length();
for (int i = 9; i < len; i++) { for (int i = @; i < len; i++) {
char c = string.charAt(i); char ¢ = string.charAt(i);
hashCode = 31 * hashCode + c; hashCode = [(hashCode << 5) - hashCode|+ c;
} }
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m3T*I = 2A5-1)*1 = 1*27A5—-1 = (1 << 5) -]
B 3TAYUERTE2n -1, EENEF=E (BEEFE, XEZ=H, BHMERE)
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Mizzzz BENHSRANSHE

public class Person { B IEL‘E:I\":?)_L/I\TEJ@
private int age;
private float height; Dﬂéﬁ{ﬁj\(j(’ TR LU=/ 71 ?

private String name;
private Car car; ‘/Z:ﬁﬁﬂfﬁﬁﬂ‘ﬂ
@Override
public int hashCode() {
int hash = Integer.hashCode(age);
hash = 31 * hash + Float.hashCode(height);
hash = 31 * hash + name.hashCode();

hash = 31 * hash + car.hashCode();
return hash;

}

@Override

public boolean equals(Object obj) {
if (obj == this) return true;
if (obj == null || obj.getClass() != getClass()) return false;
Person person = (Person) obj;
return person.age == age && person.height == height
&& valueEquals(person.name, name)
&& valueEquals(person.car, car);

}

private boolean valueEquals(Object v1l, Object v2) {
return vl == null ? v2 == null : vl.equals(v2),

}



Mizzrn BIENFIRIESkey

B HEMNYWSEA key, RIFERTEE hashCode . equals /5%
Oequals : }EHL)\#IJI;Hf 2 ™ key BB HE— key

OhashCode JTRIE equals /3 true BY 2 > key FUIEH{E—F
O 52133k hashCode tHZFERY key, A~—7E equals A true

B "EEE hashCode 5iZREE equals SEHARR?
v AR 8E 2 1~ equals H true BY key EIRREIGHZRTF



Muzzzn ISFEERE—EWE: T8

private int hash(K key) {
if (key == null) return ©;
int h = key.hashCode();
return[(h A (ho>>> 16))‘& (table.length - 1);

}
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m ZEIHEF (Load Factor) | TREHE / I8 ™ REAEKE
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M:zszz TreeMap vs HashMap
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M:zz2: LinkedHashMap
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m IERE9289F5 RnodeRy (ELanMilpR31)
OFEZEEER node 5 BIIKVEH T R RIERME
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Muzzzz LinkedHashMap - BT S EIERE
I3 —E0—E-En-

// ZZHprev // ZZHnext
LinkedNode<K, V> tmp = nodel.prev; tmp = nodel.next;
nodel.prev = nodel2.prev; nodel.next = node2.next;
node2.prev = tmp; node2.next = tmp;
if (nodel.prev != null) { if (nodel.next != null) {
nodel.prev.next = nodel; nodel.next.prev = nodel;
} else { } else {
first = nodel; last = nodel;
} }
if (node2.prev != null) { if (node2.next != null) {
node2.prev.next = node2; node2.next.prev = node2;
} else { } else {
first = node2; last = node2;
} }






