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m-way search tree
m-way tree
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Pinh nghia
[ ——
o Cay tim kiém m-nhanh 1a cay c¢6 tinh chat:
o C6 t6i da m-1 khoa trong mdi node (vy, Vy,.., V) (K < m-1).
o Céc gia tri khoa trong node dugc to chirc ¢o thir tu (v, <V,
<. < V).

o Mot node c6 k khoa thi s€ ¢6 k + 1 cdy con (cac cay con co
thé rong).
m Cac cay con dat gilra hai gia tri khoa.
= Hai cay con ndm & hai dau clia day khoa
= Mbi khoa sé& c6 cay con trai va cay con phai.
= CAac gia tri cla cay con trai sé nhd hon gia tri clia khoa.
= Cac gia tri cia cay con phai sé I&n hon gia tri cta khoa.
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Caiy tim kiém 3-nhanh
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Thao tac trén cay

e
o Tim kiém

o Thém phan t&

o X6a phan ti
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Tim kiem
I
® Téng quat hoéa twr tredng hgp cay nhi phan tim
kiém
o X 13 gia tri cAn tim
o Néu X < v, thi im X bén nhanh trai ctia v,.
o Nguoc lai, néu X > v thi tim X bén nhanh phai cua v,.
o Néu X = v, thi thong béo tim thay.

o Néu v; < X < vy, thi tim X tai cy con nam giira v; va
Viis.
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Thém phan tir
(N
o Tong quat hoa tiv truong hop cay nhi phan tim
kiem
o X 1a gia tri cAn thém vao cay.
o Duy¢t cay tim X trén cay.
= Néu X d3 ton tai trén cay thi khéng thém.

= Néu X chwa tén tai (tim thdy node réng) thi

= Néu node cha (cla node réng tim thdy) con c6 thé thém X
vao thi thém X vao node cha.

= Nguworc lai, tao node mai va thém X vao node dé.
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Thém phan tiv

16|25

Thém vao gia tri 13
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Thém phan tiv

Thém vao gia tri 37
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X6a phan tir
ey
o Twong tw cay nhj phan tim kiém
o Tim vi tri cia phan tir X can x6a.
o Néu X nam giira hai cdy con rong thi x6a X.
o Néu X co cay con, thay thé X bang:
= Phan t& I&n nhat bén cay con trai ctia X hodc
= Phan tlr nhé nhéat bén cay con phai ctia X

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

X6a phan tiv

Xéa gia tri 20
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X6a phan tiv

Xéa gia tri 25
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X6a phan tiv

Xéa gia tri 25
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X6a phan tiv

Xéa gia tri 25
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B-tree
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Pinh nghia
I
o B-cay bac m 1a 1 cay tim kiém m-nhanh (m>2)

thda:

o Nat gde 6 it nhat 1 khoa

o Tét ca cac cdy con rong & cing mot mirc.

o Tét ca cac node (trir node gbc) o it nhat [m/2] cay con
(¢ it nhat[ m/27] -1 khéa).

o Gia tri m thwong la lé.

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

Mot B-ciy co bacla s
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C6 phai la B-cay?
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Thao tac trén cay

o Tim kiém
o Thuc hién twong tu trén cdy tim kiém m-nhanh.

o Thém phan t&r

o X6a phan ttr

Cau trdc dir liéu va giadi thuat - HCMUS 2015
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Thém phan tiv
[ I
o Thém phan t& vao node la.

o Néu node 4 bi tran thi
o Tach thanh 2 node mai.
o Khoéa chinh gitra dugc dua Ién node cha.

o Thyc hién twong ty néu node cha bi tran.

o Néu node gdc bi tran thi tao mot node goc maoi (co
1 khéa duy nhat la khéa chinh gilra cia node cii)

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

Thém phan tir - Vi du
L2y
o Tao B-cay bac 5 gdbm cac phan ti theo thir tw
sau:
ol,12, 8,2, 25,5, 14, 28, 17
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11282255 14
28 17

Thém phan tiv - Vi du
N

H - [ENE

Thém 1 Thém 12 Thém 8 Thém 2
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11282255 14
28 17

Thém phan tiv - Vi du

e

e e
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Thém 25
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11282255 14
28 17

Thém phan tiv - Vi du
N

1428

Thém 5, 14, 28

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

11282255 14
28 17

Thém phan tiv - Vi du
e

2]

[1]2]5] [re] |l s]2s]
Ak

[1]2]5] !T;flll;*\ (25 ]2 ]
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X6a phan tiv
[ Iy
o Thwc hién twong tw cay tim kiém m-nhanh.

o Xeét hai trwdng hop:
o Khoéa thudc node 1a
o Khoéa thudc node trong

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

Xé6a phan twr
(I
o Khda thudc node |a:

o Xoa khoa khoi node chira khoa.

o Sau khi x6a, néu node chira khoa méi x6a co sb khoa
khong du (it hon [ m/2 1 khéa) thi:
= Mwon khoéa tir node bén canh (Node bén canh dw
khoa).
= Nhap khda voi nodeAbén canh cung v&i khéa cha
(Node bén canh KHONG dw khéa).
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X6a phan tiv
I Ty
o Khda thudc node trong:

o Khoa bi x6a ¢6 cac node bén nhanh con trai va nhanh
con phai c6 s6 khoa ti thiéu ( m/2 -1 khoa): nhap
khoa cua 2 node con.

o Nguoc lai: tim phan tir thé mang va thue hién can
bang lai cay nhu truong hop x6a khoa thudc node 1a.

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

Xéa phan tir - Vi du

o Cho B-cay bac 5:

m Xoa khba 2
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X6a phan tiv - Vi du

o Cho B-cay bac 5:

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

X6a phan tiv - Vi du

o Cho B-cay bac 5:

e

Xo6a khba 52
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X6a phan tiv - Vi du

o Cho B-cay bac 5:

X6a khda 52. Thay thé bing 56

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

X6a phan tiv - Vi du

o Cho B-cay bac 5:
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X6a phan tiv - Vi du

o Cho B-cay bac 5:

X6a khéa 72

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

X6a phan tiv - Vi du

o Cho B-cay bac 5:

It khda -> Nhap node
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X6a phan tiv - Vi du

o Cho B-cay bac 5:

31 43] 5669

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

X6a phan tiv - Vi du

o Cho B-cay bac 5:

31]43] 5669

Xoa khéa 22 I
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X6a phan tiv - Vi du

o Cho B-cay bac 5:

31 43] 5669

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

X6a phan tiv - Vi du

o Cho B-cay bac 5:
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X6a phan tiv - Vi du

o Cho B-cay bac 5:

X6a khéa 8 mmmp Nhap 2 node con cua 8 lai

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

X6a phan tiv - Vi du
o Cho B-cay béac 5:

Nhan xét?
Node 3 bi thiéu khoa
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X6a phan tiv - Vi du

o Cho B-cay bac 5: tao node m¢&i — ha dé cao
cay

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

Xéa phan tir - Vi du
o Cho B-cay bac 5 nhv du¢i day:
o X6a 28 roi x6a 48

m{

(12 |[s| 7] [12]14[1] |25]26| |20[45]| [52]53]55]68]
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Y nghia

[

o B-cay la dang cay can bang, phu hop véi viéc
lwu trir trén dia.

o B-cay tiéu tén sb phép truy xuét dia tbi thiéu cho
cac thao tac.
o C6 thé quan ly s phan ttr rat I6n.

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

(Png dung
(I

o Xay dwng cAu tric chi muc trong cac hé quan tri
co so dir lieu
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C&u truc dir liéu va gidi thuat - HCMUS 2015
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