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Cay m-nhanh

Dinh nghia 1
Cay m-nhanh (m-way tree) 1a mdt ciy tim kiém cé nhiing tinh
chat sau
» Mai nit c6
> t5i thiu 1 khéa
» t&i da m — 1 khéa c6 gia tri phan biét
» Cac khéa trong mdi nit dugc sip thir tu ting dan
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Cay m-nhanh (cont.)

Dinh nghia 1

» M&i nit c6 k khéa {vi, ..., vk} thi s& cé k + 1 cy con
{Ti,..., Tks1}, céc cly con cé thé rong
» Cay con dau T; s& chira cac khda v trong khoang

v € (—oo,vp) (1)
» Cay con cubi Ty sé chira cic khéa v trong khodng

v € (vk, 00) (2)
» Cay con T;,i =2,.., k s& chlra cic khdéa v trong khodng

v € (v, Vig1) (3)

» M&i khéa v; s& cé cay con trai 13 T; va cdy con phai Ty
v

BB hps o R Rigorithm 4
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Minh hoa

Vi

Vi

Vie1

Vk

Ty

Ti

Tk+1

Hinh 1: Nt va cic khéa va cic cdy con



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Minh hoa (cont.)

Vi Vi | Vi1 Vi

Ti Tina

Hinh 2: Khéa va cdy con trai va con phai
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Minh hoa (cont.)

26

Hinh 3: Cady 3-nhanh

28

30
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Cac thao tac trén cay m-nhanh

Dé6i v6i cdy m-nhanh cé cac thao tac co ban trén cay

» Duyét tiing khéa cla cay

v

Tim mot khéa trong cay

v

Thém mot khoéa vao cay

v

Xéa mot khéa khédi cay
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Thao tac duyét cay

Ta c6 thé xem ciy nhu mét dd thi tdng quat va ap dung cac thuit
toan duyét ctia dd thi dé duyét cdy. C6 hai thuat toan duyét co
ban

» Duyét theo chiéu sau (Depth First Traversal - DFT)

» Duyét theo chiéu rong (Breath First Traversal - BFT)
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Duyét theo chiéu sau

PROCEDURE Dft(r)
BEGIN
Tham nat r
FOR mdi ntt con u cia r DO
IF u chua dudc thim THEN DFT(u)

END

10
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Duyét theo chiéu rong

PROCEDURE BrT(r)
BEGIN
bua nat r vao hdng ddi queue
WHILE queue khac rdng
BEGIN
Liy nit dinh khdéi queue goi 1a nit x
Tham nat x
FOR mdi ndt con u cta x DO
IF u chua tham THEN dua v vao queue
END
END

11
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Minh hoa duyét cay m-nhanh

}26

[24] [28]30]

Hinh 4: H3y xac dinh khéa 16n nhat va nhd nhit clia cdy. Hay xac dinh
khéa dimg trudc va diing sau clia khoéa 18

12
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Tim kiém mot khoéa trong cay

Tim kiém trén cdy m-nhanh tuong tu nhu tim kiém trén phan cay
nhi phan tim kiém

>

>

>

v

B3t dau tir nit gbc clia cay
Duyét cay theo huéng tir trén xubng (top-down)

Tai mdi nit so sanh khéa can tim véi cac gia tri khéa tai nit

(c6 thé sir dung phuong phap tim kiém nhi phan)

Néu tim thiy thi dirng viéc tim kiém lai néu khéng thi sir
dung cac phuong trinh (1, 2, 3) dé xac dinh ciy con c6 kha
n3ng chira khéa va tiép tuc tim trong ciy con clia nit ndy

13
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Minh hoa tim khéa trén cay

» Tim kiém khéa 30

26

|24| |28|30|
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Minh hoa tim khéa trén cay

» Tim kiém khéa 30

|24| |28|30|
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Minh hoa tim khéa trén cay

» Tim kiém khéa 30

Hinh 5: Tim kiém
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Thao tac thém khéa vao cay

Thém mét khéa v vao cay m-nhanh
» Duyét cay dé tim kiém vi tri clia v cho dén khi gip cay con
rong
» Thém khéa v vao nit cha cia cdy con réng néu niit cha con
“chd tréng” (it hon m — 1 khéa)
» Ho3c, néu khong con ndt tréng tao nit méi va thém khéa v
vao nat dé

15
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Minh hoa thém khéa vao cay

26

|24 | | 28| 30|

Hinh 6: Cay 3-nhanh
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Minh hoa thém khéa vao cay (cont.)

26

|24 | | 28| 30|

Hinh 7: Thém khéa 8
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Minh hoa thém khéa vao cay (cont.)

Hinh 8: Thém khda 27
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Minh hoa thém khéa vao cay (cont.)

Hinh 9: Thém khda 29
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Xoéa khoéa khoi cay

Xéa mot khéa hay phan tir v ra khéi cay
» Néu v ndm giita 2 cdy con rdng thi xéa v
» Néu v c6 cay con thay thé v bang:
» Phan tir I16n nhat clia cdy con bén trai
» Ho3c phan tir bé nhat cltia cay con bén phai

20
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Minh hoa x6a khoéa khoi cay

26

|24 | | 28| 30|

Hinh 10: Cay 3-nhénh
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Minh hoa x6a khéa khéi cay (cont.)

26

|24| |28|30|

Hinh 11: X6a khéa 8
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Minh hoa x6a khéa khéi cay (cont.)

26

|24| |28|30|

Hinh 12: Xdéa khéa 16: xéa khéa 16
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Minh hoa x6a khéa khéi cay (cont.)

26

|24| |28|30|

Hinh 13: Xéa khéa 16: khéa 6 thay thé khéa 16, xéa khéa 6
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Minh hoa x6a khéa khéi cay (cont.)

26

|24| |28|30|

Hinh 14: Xéa khéa 16: khéa 4 thay thé khéa 6, xéa khda 4
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Minh hoa x6a khéa khéi cay (cont.)

26

|24| |28|30|

Hinh 15: Xéa khéa 16: két qua
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Bai luyén tap

Vidul
Hay xay dung cdy 3-nhanh tur day {4, 3,5, 1,2,7,09, 8, 15, 11,
12,16}

> Xba cac nit 8, 16

» Thém cac nit 6, 17
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B-CAY
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B-cay

Gidi thiéu

» B-céy dugc Rudolf Bayer, Edward M. McCreight phat minh la

cay can bing téng quat.

» B-cay phu hop cho cic hé théng doc va ghi dif liéu 16n. N6
thudng dugc dung trong cic co s& dii liéu va hé théng tap
tin. B-cay st dung t&i thiéu cac thao tac truy xuit dia

» C6 thé quan ly s6 phan ti rat 16n

29
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B-cay (cont.)

Dinh nghia 2

B-cdy (B-tree) 1a mét cdy m-nhanh (m > 2) va théa
» Nt gbc c6 it nhat 1 khéa
» Céc nit khong phai gbc c6 it nhat | 7L khéa

» TAt ca cac nit 14 déu c6 ciing mdt miic (diéu kién can b3ng)

30
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B-cay (cont.)

Ky hiéu va mot sé6 B-cay thong dung
B-cay m-nhanh dugc ky hiéu
» B-cdy bac m
> Ho3c cay (|Z1] +1,m)
M6t s6 B-cay phd bién
» B-cdy béc 3 hodc cdy (2, 3) hodc cay 2-3
» B-cdy béc 4 hodc cdy (2, 4) hodc cdy 2-3-4

31
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Thao tac thém mot phan tir

Thém mét khéa v vao B-cay c6 m-nhanh
» Thém khéa v vao mét nat 14 N phu hgp
» Néu nit |4 vira thém vao bi “tran” khéa (cé nhiéu hon m — 1
khéa) thi
» “Tach nat” N thanh hai ndt
» Va chuyén khéa “& giita” 1én niit cha

32
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Thao tac thém mét phan ti (cont.)

] - [ms

.- Ny

Nk#l .m

Hinh 16: X ly “tach nat”
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Minh hoa thao tac thém phan tir

(2830 ]

Hinh 17: B-cdy 3-nhanh
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Minh hoa thao tac thém phan tir (cont.)

|24| |28|30|

Hinh 18: Thém khda 19
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Minh hoa thao tac thém phan tir (cont.)

[19]20]21| |24 [28]30]|

Hinh 19: Thém khéa 21: thém khda 21 va nit bi tran
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Minh hoa thao tac thém phan tir (cont.)

[24] [287]30]

Hinh 20: Thém khda 21: tach thanh hai nit va dua khéa 20 1&n ndt cha
va nit cha bi tran

37
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Minh hoa thao tac thém phan tir (cont.)

22

(8] [19]

(2124 2830

Hinh 21: Thém khdéa 21: tich nidt cha thanh hai ndt va dua khéa 22 1én
nat éng

38
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Xé6a mot khéa khéi cay

> Xoéa khéa v khéi nat N
» Néu nit N sau khi xéa bi “hut” khéa (cé it hon L"’T_lj khéa)
thi
» Trudng hop 1: Néu nit anh em k& bén cé du khéa (nhiéu
hon L%_IJ khda) thi “mugn khda"
» Trudng hop 2: Néu nit anh em ké& bén khong du khéa
thi “nh3p ndt” v&i mot nat anh em

39
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Xé6a mot khéa khaéi cay (cont.)

» Trudong hop 1:
» Nat N = {Ny, ..., N;} thiéu khéa
» Nat L = {Ly,...,Ls} “anh em bén trai” du khéa
» N 13 nit gbc chia cdy con phai clia khéa p va L 13 nat
gbc cay con trai clia p

40
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Xéa mot khéa khéi cay (cont.)

Hinh 22: X Iy “mugn khéa”
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Xé6a mot khéa khaéi cay (cont.)

» Trudong hop 2:
» Nat N = {Ny, ..., N;} thiéu khéa va khdng cé nit anh
em du khda
» Nat L= {Ly,..., Ls}
» N I3 nat gbc cha ciy con phai clia khéa p va L 13 nit
gbc cly con trai cha p

42
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Xéa mot khéa khéi cay (cont.)

p

OB

B

B

aE

([Tl el ]o]

Hinh 23: Xi Iy “nhap nat”
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Minh hoa xé6a phan tir

[24] [28]30]

Hinh 24: B-cdy 3-nhanh
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Minh hoa xéa phan tir (cont.)

Hinh 25: X4a khéa 26: nit db thiéu khoéa
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Minh hoa xéa phan tir (cont.)

8] [20]  [24]

Hinh 26: Xda khéa 26: mugn khéa (trudng hop 1)

46
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Minh hoa xéa phan tir (cont.)

28
24

Hinh 27: X6a khoéa 18: nit db thiéu khoa
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Minh hoa xéa phan tir (cont.)

(4] %] [2¢]

Hinh 28: Xéa khéa 18: nhap ndt (trudng hop 2), nit dd thiéu khéa

48
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Minh hoa xéa phan tir (cont.)

(416 [20]

Hinh 29: Xéa khéa 18: mugn khéa (trusng hgp 1)
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Bai luyén tap

Vi du 2
Hay xay dung cdy B-ciy 3-nhanh tur ddy {4, 3,5, 1,2,7,09, 8, 15,
11, 12, 16}

> Xba cac nit 8, 16

» Thém cac nit 6, 17
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Dinh ly vé chiéu cao ctia B-cay

Dinh Iy 1
Goi n (n>1) 13 s6 phan tir hay khéa ctia B-cdy m (m > 2) 13 bac

? A by \ X ? A
ctia cdy va h la chiéu cao cia cay

n+1
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Danh gia B-cay

Phan tich chi phi thuc hién theo n (sé lugng nit clia cay)

xau nhat trung binh tot nhat

tim mot phan td ? ? ?
thém mét phan tir ? ? ?
x6a mo6t phan tir ? ? ?

Phan tich chi phi bd nhé theo n (sb lugng nit cla cay)

52
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Tai liéu tham khao
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