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12 4096 4099
13 8192 8209
14 16384 16411
15 32768 32771
16 65536 65537
17 131072 131101
18 262144 262147
19 524288 524309
20 1048576 1048583
21 2097152 2097169
22 4194304 4194319
23 8388608 8388617
24 16777216 16777259
25 33554432 33554467
26 67108864 67108879
27 134217728 134217757
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#define HASHSIZ 67108864 // 67108879
typedef struct { int key, a; } DATA;
typedef struct {DATA data; char f£;}
HASH;
HASH hash[HASHSIZ];

HASH *hashend = hash + HASHSIZ;
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#define HASHFUNC(x) (hash+(x)&(HASHSIZ-1))
//#define HASHFUNC (x) (hash+ (x) $HASHSIZ)
void init_ hash (void) { // WIHTRLEE
memset (hash, 0, sizeof (hash));
hashend = hash + HASHSIZ;
}
int insert (DATA data) { // F—¥%4k
HASH *p = HASHFUNC (data.key) ;
while (p-—>f) {
if (p->data.key == data.key) {
if (p->f != 1) break;
return 0; // HEEH
}
/1 DED LITIE Ny ¥ 2 520 5
if (++p == hashend) p = hash;
}
p->data = data, p->f = 1;
return 1;
}
int lookup (DATA data) { // T—%#%%
HASH *p = HASHFUNC (data.key) ;
while (p->f) {
if (p->data.key == data.key)
return p->f == 1; // B5HE
if (++p == hashend) p = hash;
}

return O;

}
int delete (DATA data) { // T—#}l&

/% gk

HASH *p = HASHFUNC (data.key) ;
while (p->f) {
if (p->data.key == data.key) {
if (p->f != 1) break;
p->f = 2;
return 1; // EHEET
}
if (++p == hashend) p = hash;
}

return O0;
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(sec) | EHZRE (%) (sec) | ER¥ (%)
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3000000 0.352 | 67804 4.47 0.383 | 68489 4.47
4000000 0.444 | 123026 5.96 0.486 | 123448 5.96
5000000 | 0.541 |195207 7.45 | 0602 [195557 7.45
6000000 0.634 |286158 8.94 0.697 |285719 8.94
7000000 | 0.737 |395714 | 10.43 | 0.802 |395604 | 10.43
8000000 | 0.823 [525585 | 11.92 | 0.905 |525822 | 11.92
9000000 0.919 |676533 13.41 1.011 |675714 13.41
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LW2r9, BIaREE. M IZx L. B mod
M, B> mod M, B mod M, -, B""' mod M DfEAST
NCHRLRDHBDI LR, £ 3 TIEWLOHDKR
ERFEH M\ TLEBRO—EBE R L7z, Rk
L &9 &3 2EIC B30 (10 GO A,
TIVT 7 Xy MRLFEDRD, /INCFORD, K/
LFEOM T, TIVT 7y MIIMATEEL S
SIS R 50 5) (B U CEY) 2 JE AR 2
BT LV 2E 2 10 #EEANICOWTIE 10 &
DREVFIEE, 7V 77Xy k52 LFIZOWTIE
52 XY REWVFEIGRZEITZ) .

&3 FRHHTIREMRO—F

g WIS Y 5 RIGIRO—AS
1000000007 |=10"9 +7 |5, 13, 37, 53, 107, 139, 263
1000000009|=10"9 +9 |13, 29, 113, 139, 263
1073741827|=2"30 +3 |7, 13, 31, 59, 131, 269
2147483647 |=2"31 -1 |7, 11, 31,53, 103, 131, 263
4294967291 |=2"32 -5 |19, 29, 71,97, 101, 103, 127, 269

WTNIZLTO, R7EEAEEAE T UL, AR
HEDWEDR TN Do 2T VHIE, BHED
=25 0.01% (1 IO T 1 O fEYy) PIT
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O—1) 7Ny 3 2|Z2WC C FitkHwTll
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typedef long long 11;
M) AT EEELTHL
11 pat_hash (char *pat, int plen) {

unsigned B, M; // (B,

11 phash = 0;
for (int i = 0; i < plen; ++i)
phash = (phash*B + pat[i]) % M;
return phash;
}
int text idx (char *text, int tlen,

int plen, 11 phash, int *idx)

int i, k = 0;
11 thash = 0, BM = 1;
if (tlen < plen) return 0;
for (i = 0; i < plen; ++i) {
thash = (thash*B + text[i]) % M;
BM = BM*B % M;
}
if (thash==phash) idx[k++] = i-plen;
while (i < tlen) {
thash = (thash*B-text[i-plen]*BM
+text[i]) % M;
if (thash < 0) thash += M;
++1i;
if (thash==phash) idx[k++]=i-plen;
}

return Kk;
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Implementation and Applications of Hashing

NI Yongmao

Abstract

The hashing is composed of a hash table and a hash function. The hashing is one of the fastest algorithms in
theory, which uses O(1) to insert, fetch, or delete the data and related information.

In this article, the keys related to the data were divided into numerical values and string, and each hashing and its
implementation were considered. For numerical values, we explained the modulo operation method, and conducted
a comparative experiment when the length of the hash table was made a power of 2 and a prime number in terms
of processing efficiency, possibility of hash collisions, and occupancy ratio. For string, we explained rolling hashes
and indicated how to reduce the possibility of hash collisions. Furthermore, we mentioned how to deal with regular

expressions.
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