u t

Giang vién: " .
Van Chi Nam — Nguyén Thi Hong Nhung — Bang Nguyéen Birc Tién

Noi dung trinh bay
|

Khai quat vé bam

Ham bam

Su dung do

Cac phuong phap giai quyét dung do

C&u truc dir liéu va giai thuat - HCMUS 2015
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Hash Table

C&u truc dit liéu va gidi thuat - HCMUS 2015

Khai quat ve hash

Iy

o Van dé: Cho trudc 1 tap S gébm cac phan to
dwoc dac trung bdi gia tri khoa. Trén gia tri cac
khéa nay co6 quan hé thi tw. Té chirc S nhw thé
nao dé tim kiém 1 phan tlr c6 khoéa k cho truéc
c6 d6 phurc tap it nhat trong gidi han b nhé
cho phép?

o Y twéng: Bién dbi khoa k thanh mét sb (bang
ham hash) va sir dung sb nay nhuw la dia chi dé&
tim kiém trén bang dr liéu.

C&u trdc dir liéu va giai thuat - HCMUS 2015
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Vi du vé mét bang bam

DNDTién | +84.95.8345678 |

NTHNhung VCNam | +84.91.2345678 |

DBNBDTién

NTHNhung | +84.90.9345678 |

C&u truc dir liéu va gidi thuat - HCMUS 2015

Do phirc tap

Ly

o Chi phi tim kiém trung binh: O(1)

o Chi phi tim kiém trong truong hop xau nhat:
O(n) (rat it gap).

C&u trdc dir liéu va giai thuat - HCMUS 2015
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Ham bam
(N
o Djnh nghia: Ham bam (hash function) la ham bién

dbi khoa k cta phan t& thanh dia chi trong bang
bam.

o Téng quét vé phép bién déi khoa: La 1 anh xa
thich hop tir tAp cac khda U vao tap cac dia chi A.
HU->A
k > a=h(K)

® Tap cac gia tri khoa (U) co thé I&n hon rat nhiéu so
véi sb khoa thuc té (K) rat nhiéu.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Key Data

8 | |

E‘Hoo\lmmboomn—‘ —

10 | \

C&u trdc dir liéu va giai thuat - HCMUS 2015
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Ham bam
Loy
o Chon s (Digit-selection):

o Chon mdt vai chir sé trong khéa va ghép lai tao thanh
gié tri bam.

o Vi du:
m h(001364825) = 35

o Uu diém: Pon gian, tinh todn nhanh
o Khuyét diém: Khong thé hién tinh chét cua khoa,
khong phéan bo déu

C&u truc dir liéu va gidi thuat - HCMUS 2015

Ham bam
oy
o Géap sb (folding)

o Cong cac chir sb cua khoa

o Nhom céc chir s6 thanh sé va cong lai

o Vi du:

= h(001364825)=0+0+1+3+6+4+8+2+5=29
= h(001364825) = 001 + 364 + 825 = 1190

Cdau trdc dir liéu va giadi thuat - HCMUS 2015
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Ham bam
ey
o Ly du (modulo arithmetic)
o St dung phép tinh 13y du
o h (Key) = Key mod tableSize

o Vi du:

= h(Key) = Key mod 101
= h(001364825) = 12

C&u truc dir liéu va gidi thuat - HCMUS 2015

Sw dung d6 (collision)
e
o 3kq, k, € K:

ky # ky, H(ky) = H(ky) T

H(3)
H(4)

91l.Tép U7

C&u trdc dir liéu va giai thuat - HCMUS 2015
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Nhirng yéu cau doi véi ham bam

/it xay ra
- dung
do.

wn bo deu.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Cac phwong phap xtr Iy dung d6

o Phuwong phap ndi két (separate chaining)
o Phuong phap dia chi mé (Open-addressing)

C&u trdc dir liéu va giai thuat - HCMUS 2015




© FIT-HCMUS

Phwong phap noi kéat

I

o Ung voi mcx?i dia chi cua bang, ta c6 mét danh
sach lién két chlra cac phan t&r cé khoa khac
nhau ma co cung dia chi dé.

o Ta sé co danh sach (bang bam) gom M phan te
chra dia chi dau ctia cac danh sach lién ket.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Phwong phap noi kéat

DNDTién | +84.95.8345678 |

VCNam | +84.91.2345678 |

| DTMHau | +84.95.6543210 |

NTHNhung | +84.90.9345678 |

C&u trdc dir liéu va giai thuat - HCMUS 2015
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Phwong phap dia chi mé
Iy
® Tén goi khac:

o Phuong phap do

o Phuong phap thu
o Y tuwdng:

o Khi dung d¢ xay ra, ta s€ thu tim’dé’n vi tri ké tiép n;io

doé trong bang cho dén khi tim thay vi tri nao con trong.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Phwong phap dja chi mé
(L —
o Phwong phap do tuyén tinh (Linear probing)
o Phwong phap do bac 2 (Quadratic probing)
o Phuwong phap bam kép (Double hashing)

C&u trdc dir liéu va giai thuat - HCMUS 2015
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Phwong phap do tuyen tinh

(T

H(k, i) = (h(k) + i) mod M

o Phwong phap do tuyén tinh:

22 7597
23 4567
24 0628
25 3658

C3u tric dif liéu va giai thuat - HCMUS 2015¢ 4p1

h =7597 mod 101 = 22
h+1
h+2
h+3

Phwong phap doé bac 2

o Phwong phap do béc 2:

4 .
.

H(k, i) = (h(k) + i) mod M,

7597
23 4567
24
25
26 0628
31 3658

C4u tric dit lieu va giai thuat - HCMUS 201§ 31,1 ¢

h = 7597 mod 101 = 22
h+12

h+2?

h+32

10
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Phwong phap bam kép

o Phwong phap bam kép:
H(k, i) = (hy(K) + *h,(Kk)) mod M

h,(key) = key mod 11
h,(key) = 7 — (key mod 7)

(T

0
h,(91)
6 91
h,(91) — 10 14
Collision

C&u truc dir liéu va gidi thuat - HCMUS 2015

table

So sanh cac phwong phap giai quyét

dung d6

Successful search
20 7

Linear probing

Average number of probes
=1

Quadratic probing,
2 4 double hashing

Separate chaining

T T T T 1
02 04 06 08 1.0

Average number of probes

Unsuccessful search

Linear probing

Quadratic probing,
double hashing

Separate chaining

02 04 06 08

C4u truc dif liéu va giai thuat - HCMUS 2015

1.0

11
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Nhan xét

(T ——

o Phuong phap dia chi mo:
o Pon gian khi cai dat.
o St dung ciu tric dir liéu co ban.
o Giai quyét dugc dung d6 nhung lai ¢6 thé gay ra dung
do moi.

o Phwong phap nbi két:
o Khong bi anh hudng vé toc do khi mang gan day.
o It ton bo nhé khi mang thua (it phan tir).

C&u truc dir liéu va gidi thuat - HCMUS 2015

Bai tap

2 d ...

1. Cho bang bam c6 kich thwéc M = 11. Ham
bam: h(k) = k mod M. Dung phwong phap dia
chi mé. Cho biét két qua sau khi thém vao
bang bam cac khoa 10, 22, 31, 4, 15, 28, 17,
88, 59, v&i 3 phwong phap xt ly dung dé:

a. Do tuyén tinh.
b. D6 bac 2.
c. Bam kép h,(k) = (k mod 19)+1.

C&u trdc dir liéu va giai thuat - HCMUS 2015
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Bai tap

[

2. Cho ttr dién Anh — Viét c6 15.000 twr, hay to
chitrc cau tric dir liéu bang bam va cho biét ham
bam thich hop giup cho viéc tra tir hiéu qua
nhét.

C&u truc dir liéu va gidi thuat - HCMUS 2015

A a—

C&u trdc dir liéu va giai thuat - HCMUS 2015
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