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1) fEFEEMIELN Hash - ADT it
#define MAXCAPACITY 1 << 30
#define LOADFACTOR 0.75f
#define MAXKEYLEN 255

typedef AddList ElemType;

struct Node

{
char keyMAXKEYLEN];



ElemType value;

Node *next;
¥
struct HashTable
{
int capacity;
int size;
Node *table;
s

int NextPrime(int n);

void InitHashTable(HashTable &hash_table, int init_capacity);
unsigned int SumHash(const char *key, int table size);
unsigned int ShiftHash(const char *key, int table_size);

unsigned int ELFHash(const char *key, int table size);

bool Put(HashTable &hash_table, const char *key, ElemType value, ElemType

&old value, unsigned int (*Hash)(const char *key, int table size));

bool Get(HashTable &hash table, const char *key, ElemType &value,

unsigned int (*Hash)(const char *key, int table size));

bool Remove(HashTable &hash table, const char *key, ElemType &value,

unsigned int (*Hash)(const char *key, int table size));

void DelHashTable(HashTable &hash table);
void TraverseHashTable(HashTable &hash_table, void (*visit)(ElemType v));
double GetASL(HashTable &hash_table, unsigned int (*Hash)(const char *key,

int table_size));



2) MEMZAEPRIER) Hash - ADT 81t
typedef AddList ArrElemType;
/] BV TTIRES R, RN N AEEeR. 28oc. AeMERoR
typedef enum { Legitimate, Empty, Deleted } NodeType;

struct HashNode {
char keyMAXKEYLEN];
ArrElemType value;
NodeType type;

struct ArrayHashTable {
int size;
int capacity;

HashNode *table;

void InitArrayHashTable(ArrayHashTable &hash_table, int init_capacity);
void DelArrayHashTable(ArrayHashTable &hash table);

bool IsFull(ArrayHashTable &hash_table);

bool LinearDelete(ArrayHashTable &hash table, const char *key);

bool LinearGet(ArrayHashTable &hash_table, const char *key, ArrElemType
&value);

bool LinearGetNum(ArrayHashTable &hash table, const char *key,

ArrElemType &value, int &num);

int LinearPut(ArrayHashTable &hash table, const char *key, ArrElemType

value, ArrElemType &old value);
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3) MIREKARGEE R E X
struct AddList {
char phone num[MAXPHONENUM];
char name[MAXNAME];
char addresssy MAXADDRESS];

AddList() {}

AddList(const char *phone num, const char *name, const char *address)

{
strcpy(this->phone num, phone num);
strepy(this->name, name);
strcpy(this->address, address);
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SR BV AT R S ALE BN, ARRE R HAAE, AT

unsigned int SumHash(const char *key, int table size) {

unsigned int h = 0;

while (*key)

h += *key++;

return h % table size;

2) FAFERIEABALAR N
NAN:

n-1

h(key) = (Z key[n—i—1] % 321> %table_size
i=0

BEHIIREY LA 1) 0 N PFRF, HEG ALy, AT
unsigned int ShiftHash(const char *key, int table size) {
unsigned int h = 0;
while (*key)
h = (h << 5) + *key++;

return h % table size;

3) ELF Hash 5%
S T R X A7 ) ASCIT Jmid B #E4T 1155, ELFhash B AERS
PRI E 238 745 R XA TE RIS AR b, ARRS IR
unsigned int ELFHash(const char *key, int table size) {
unsigned long h = 0;

unsigned long x = 0;



while (*key) {
h = (h << 4) + (*key++);
if ((x =h & 0xFO000000L) !=0) {
h ~= (x >>24),
h &= ~x;

}

return h % table_size;

5.2 HEMIIEE Hash 111
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void InitHashTable(HashTable &hash_table, int init_capacity) {
if (init_capacity > 0 && init_capacity < MAXCAPACITY)
hash_table.capacity = NextPrime(init_capacity);
else
hash_table.capacity = NextPrime(32);
hash_table.table = new Node[hash_table.capacity];

hash_table.size = 0;

for (int 1 = 0; 1 < hash_table.capacity; i++) {

hash_table.table[i].next = NULL;

2) Hash R4 AL

24 Hash R SEPRAFEE 1070 RN EENKE S5 T Hash A B3R T, %t
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void ReCapacity(HashTable &hash table, unsigned int (*Hash)(const char
*key, int table size)) {

const int ori_capacity = hash_table.capacity;
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hash_table.capacity = NextPrime(hash_table.capacity * 2);
Node *ori_table = hash_table.table;

hash_table.table = new Node[hash table.capacity];

for (int i = 0; i < hash_table.capacity; i++) {

hash table.table[i].next = NULL,;

for (int i = 0; 1 < ori_capacity; i++) {
Node *p = ori_table[i].next, *q;
while (p) {
q="p;
p = p->next;
int new_pos = Hash(q->key, hash_table.capacity);
q->next = hash_table.table[new_pos].next;

hash_table.table[new pos].next = q;

delete[] ori_table;

3) Hash % Put #/F

1] Hash Aoz, WA Put #47E. HRINHI TR RS TR N
LT mmREEEHEN T, AT A KL key NBEAIICER value JEA Hash
®, REESHIHICR, HIRME true, ] value BT E 4, SN[ false,
old_value AIATGE . VK JAES AT B s
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bool Put(HashTable &hash_table, const char *key, ElemType value, ElemType
&old value, unsigned int (*Hash)(const char *key, int table size)) {
if (hash_table.size + 1 >=hash_table.capacity * LOADFACTOR)
ReCapacity(hash table, Hash);

unsigned int pos = Hash(key, hash_table.capacity);

Node *p = hash_table.table[pos].next;
while (p) {
if (Istrcmp(p->key, key)) {
old value = p->value;

p->value = value;

12



return true;

}

p = p->next;

Node *node = new Node;
strcpy(node->key, key);

node->value = value;

node->next = hash_table.table[pos].next;
hash_table.table[pos].next = node;

hash table.size++;

return false;

4) Hash % Get #1E
IRHX Hash 324 key WGBS, A Get J0E, REEHIAEZITE-
TR ARSI R

Hash Get

.

iHEKeyRl
Hash{g , £
FiE M=

1

EERETE
Enk  &F
£, BEZ
Value

K 7 HEilbyg: Hash % Get #AER AR

bool Get(HashTable &hash table, const char *key, ElemType &value,
unsigned int (*Hash)(const char *key, int table size)) {

int pos = Hash(key, hash_table.capacity);
13



Node *p = hash_table.table[pos].next;
while (p) {
if (Istrcemp(key, p->key)) {

value = p->value;

return true;
}
p = p—~next;
}
return false;

5) Hash & Remove #/E
R Hash 7458 Key FI7C 2B, I Remove PREL. ARSWIT:
bool Remove(HashTable &hash table, const char *key, ElemType &value,
unsigned int (*Hash)(const char *key, int table size)) {

int pos = Hash(key, hash_table.capacity);

Node *p = &hash_table.table[pos];
while (p ->next) {
if (Istremp(p->next->key, key)) {
value = p->next->value;
Node *t = p->next;

p->next = t->next;

delete t;
return true;
}
p = p->next;

14



return false;

6) Hash K4 8BHRME
ANTEEE I Hash R0, 75 Z5RE87 18], I H DelHashTable efi4i, Q54
i
void DelHashTable(HashTable &hash table) {
for (int 1 = 0; 1 < hash_table.capacity; i++) {

Node *p = hash_table.table[i].next;

while (p) {
Node *t = p;
p = p->next;
delete t;

}

delete[] hash_table.table;

7) Hash 3K [ #A1E
i JJ; Hash ), 18H TraverseHashTable pR%L, 7545 € Ui inl R %L Visit,
MM SEILXS Hash &N AN STCERIIVT A ARG
void TraverseHashTable(HashTable &hash _table,
void (*visit)(ElemType v)) {
for (int i = 0; 1 < hash_table.capacity; i++) {
Node *p = hash_table.table[i].next;
while (p) {
visit(p->value);

p = p->next;
15



5.3 ZLMIRNE Hash FRig It

1) Hash RYJUH1L
AANEIRIMNE LB Hash FATHEAA GRS, VIoH R E PG RAT
], HNfE—IuEFRIC Empty. LRG0T
void InitArrayHashTable(ArrayHashTable &hash_table, int init _capacity) {
if (init_capacity > 0 && init_capacity < MAXCAPACITY)
hash_table.capacity = NextPrime(init_capacity);
else
hash_table.capacity = NextPrime(32);
hash table.table = new HashNode[hash table.capacity];

hash_table.size = 0;

for (int i = 0; i <hash_table.capacity; i++)

hash table.table[i].type = Empty;

2) Hash 3 Put &1/

Put J7 A 2RI P vh 5%, ARSI ) Hash A28 D& A JCR B
Bebr, MALE AWK+ F3E—A Empty A2 &, QT

[ARIEUE: PEAROH: -1 7 key HFDLR, #Hik: 1 HouRdd
ANBEAER: 0

int LinearPut(ArrayHashTable &hash table, const char *key,

ArrElemType value, ArrElemType &old value) {
if (IsFull(hash_table)) return -1;

unsigned int curpos, newpos;
16



curpos = newpos = ShiftHash(key, hash table.capacity);

while (!(hash_table.table[newpos].type == Empty
|| (!strcmp(hash_table.table[newpos].key, key) &&
hash_table.table[newpos].type == Legitimate))) {

newpos = (newpos + 1) % hash_table.capacity;

if (hash_table.table[newpos].type != Empty) {
old value = hash_table.table[newpos].value;
hash table.table[newpos].value = value;

return 1;

strcpy(hash_table.table[newpos].key, key);
hash_table.table[newpos].type = Legitimate;
hash table.table[newpos].value = value;
hash_table.size++;

return O;

3) Hash % Get ##1F
Get i 5 1 1) Hash £7 B AW 34K Legitimate 762, AU
bool LinearGet(ArrayHashTable &hash_table, const char *key,
ArrElemType &value) {
unsigned int curpos, newpos;

curpos = newpos = ShiftHash(key, hash table.capacity);

int cnt=1;

while (!(hash_table.table[newpos].type == Empty
17



|| (strcmp(hash_table.table[newpos].key, key) == 0 &&
hash_table.table[newpos].type == Legitimate))) {
newpos = (newpos + 1) % hash_table.capacity;

if (++cnt == hash_table.capacity) return false;

if (hash_table.table[newpos].type == Empty)

return false;

value = hash_table.table[newpos].value;

return true;

4) Hash 3 Delete #1F
Delete 77 TR A Key T, N Deleted frid, ik 584Kk
AR AR . ARSI
bool LinearDelete(ArrayHashTable &hash table, const char *key) {
unsigned int curpos, newpos;

curpos = newpos = ShiftHash(key, hash table.capacity);

intcnt=1;
while (!(hash_table.table[newpos].type == Empty ||
(strcmp(hash_table.table[newpos].key, key) ==0 &&
hash_table.table[newpos].type == Legitimate))) {
newpos = (newpos + 1) % hash_table.capacity;

if (++cnt == hash_table.capacity) return false;

if (hash_table.table[newpos].type == Empty)

return false;
18



hash_table.table[newpos].type = Deleted;

return true;

5.4 BHIFESHERRGRIT

AGUE Rk FE RS Ui, DG S0y Key #37 Hash REALEA N
Key #57. Hash . 5L N A%, DL FidsRRR—2 (HIESIE, 4. b
Hid 5%

NN S
bool PutRecord(HashTable &hash tabe, const char *key, AddList add, AddList
&old _add, unsigned int (*Hash)(const char *key, int table size) = ShiftHash)

AR -
bool GetRecord(HashTable &hash table, const char *key, AddList &add, unsigned int
(*Hash)(const char *key, int table size) = ShiftHash)

B BRICK:
bool RemoveRecord(HashTable &hash table, const char *key, AddList &add,

unsigned int (*Hash)(const char *key, int table size) = ShiftHash)

i tH A0 % -
void PrintRecord(AddList add)

IS NSk S -
void AddRecordForm()
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ALK A :
void QueryRecordForm()

RS ERIIR:
void QueryRecordByPhoneNum()

ik AR
void QueryRecordByName()

STV SR RS
void DisplayAllRecord()

LS ELE YN

void ImportRecordsFromFile()

BEALAE R 5%

void GenerateRandomRecords(int total num, AddList Records[])

W A5 BRSO L -
void HashFuncCompare()

T TR ARG L -
void ConflictMethodCompare()

ESe IR

void MainForm()

Hash A k5.
void ChooseHashType()
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bid ReCapacity(HashTable &hash_table, unsigned int (*Hash)(const char *key, int table size)) {

nt ori_capacity = hash_table.capacity;

hash_table.capacity = NextPrime(hash_table.capacity ¥ 2);
Node *ori_table = table.table;
hash_table.table = new Node[hash_table.capacity];

for (int i = ©; i < hash_table.capacity; i++) {
hash_table.table[i].next = NULL;
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VAL S e W NN I = K B [ T
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