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4.2

1. Binh nghia va khai niém

1.1. Binh nghia cay (tree)

1 Cay la mét tap hop hiru han cac nut, trong
do c6 mét nat dac biét goi la goc (root).
Gilra cac nut c6 mét quan hé phan cap goi

la quan hé cha con.

ay khong c6 nat nao goi la cay rong
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Vi du 1: Muc luc caa mét chuong
duwoc biéu dién dang cay
Chuwong 6
6.1

6.2
6.2.1
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Vi du 2: Biéu thtrc s6 hoc dwoc
bieu dién dang cay
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Vi du 3: Cac tap bao nhau duoc
biéu dién dang cay
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1.2. Cac khai niém

1 Géc (Root): Géc la nat dac biét khdng c6
nut cha.
Vidu3: Alagbc. AlachacitaB,E, F.
B, E, F la con cua A.
B, E, F ciing la gbc clia cac cay con cla A
' (Degree) S6 con cGia mét nat goi la
Ja nut do.
A cécapla3.E,Fcocaplao.
B'cd cap 1a 2.
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1.2. Céac khai niém (tiép)

1 L& (Leaf): NGt c6 cip bang khéng goi 1a 14 hay
nut tan cung.
Vidu 3: C,.D,E,Flala.

1 Nut nhanh (Branch Node): Nut khéng la la dwoc
goi la nat nhanh hay nat trong.

Vidu 3: B la nat nhanh.

evel): Géc cay c6 mirc 1a 1. Néu nat cha

a i thi nat con c6 mure la i+1.

d>mucla l. B, E, Fco mucla 2.

c6 murc la 3.

Vi du
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1.2. Céac khai niém (tiép)

1 Chiéu cao cua cay (Height) hay chiéu sau cia
cay (Depth): La s0 mirc I&n nhat ctia nut c6 trén
cay.

Vi du 1: Cay c6 chiéu cao la 3
Vi du 2: Cay c6 chiéu cao la 5
Vi du 3: Cay c6 chiéu cao 1a 3
Duo’ng di (Path): Néu N, N , Ny la cac day nat
an; la chacuan;,, (1£|<k§ thi day do goi la
ong di tie n,; dén n,. B dai ctia dwong di

DuUohg di tir A dén E cb d6 dai 1a 2-1=1.

A
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1.2. Céac khai niém (tiép)

1 Néu th tw cac cay con ctia mot nit dwoe coi
trong thi cay dang xét la cay co th ty, nguoc lai
la cay khong cé tha tw.

1 Thuwdng thi thk tw cac cay con cia mot nut
dwoc dat tw trai sang phai.

\Hai cdy con sau day la 2 ciy con co thir tir khac nhau.
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Ngb Céng Théng

1.2. Céac khai niém (tiép)

1 DBbi véi cay, ngoai quan hé cha con, ngudi
ta con mé rong phéng theo quan hé trong
gia toc.

1 Rrng (Forest): Néu c6 mét tap hiru han

cac cay phan biét thi ta goi tap doé la rirng.

d nat gbc cta mét cay thi ta sé co
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2. Cay nhi phan

2.1. Binh nghia va tinh chét
2.1.1. Binh nghia cay nhij phan

1 Cay nhij phan 1a dang dac biét cia cau trac

cay, moi nut trén cay chi cé téi da la 2 con.
6i v&i cay con ctia mét nat ngudi ta phan
' y con trai va cay con phai. Nhw vay
han la cay co tha tw.
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Vi du 1: Hai cay sau day la khac nhau
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Vi du 2: Cay nhj phan suy bién co
dang mét danh sach tuyén tinh
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Vi du 2: Cay nhj phan suy bién c6 dang
mét danh séch tuyén tinh (tiép)
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2.1.1. Binh nghia cay nhj phan (tiép)
1 Cay nhi phan hoan chinh: La cay nhi phan ma
cac nut nhanh & cac murc déu co hai nat con.
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2.1.1. Binh nghia cay nhj phan (tiép)

| Cay nhi phan day da: La cay nhi phan ma cac
nat & moi mérc cdia nit nhanh déu co hai con.
Cay nhj phan day da l1a trwérng hop dac biét cta
cay nhi phan hoan chinh.
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2.1.2. Tinh chéat

Ngé Cong Théang

1 S6 lwong tdi da cac nat & mirc i trén 1 cay
nhi phan la 2(-D (i3 1).

1 S6 lwong tdi da cac nut trén 1 cay nhi
phan c6 chiéu cao h la 2h— 1.

Ngé Céng Théang
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2.2. Lwu trlr cay nhi phan

2.2.1. Lwu trip ketlep
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2.2.1. Lwu trir ké tiép (tiép)

¢

Ngé Cong Théang

1 V&i céch lwu trir bang mang, khi biét dia
chi cdia nut cha sé tinh dwoc dia chi cua
nat con va ngwoc lai. Néu nat cha 14 i thi
con tréi 1a 2i va con phai la 2i+1. Néu nut
con la | thi nat cha la [i/2].

du_cay khdng day da ta phai thém cac

vao dé dwoc cay nhj phan day
lwu trir cay day du da tao ra.
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2.2.2. Lwu trlr bang danh sach
lien két
1 Trong cach Iwu trlr nay, méi nat tng véi mot
phan t&r nhé c6 quy cach dudi day.
1 Dé truy nhap vao cac nat trong cay nhj phan can
c6 mot con trd T trd vao nut goc cua cay do.
1 Nguwdi ta quy wee: Néu cay réng thi T=F

//

LPTR INFOR RPTR
LPTR : Con trd trd tdi cay con trai cia nat o
RPTR : Con tro tro to1 cay con phai cua nut do
INFOR : Truong thong tin.
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Ngé Céng Théang
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2.3. Cac phép toan duyét cay nhi phan

1 Phép xtr ly cac nat trén cay (goi chung la
phép tham - visit) la cach tham tat ca cac nat
cua cay moét cach hé thong, sao cho maoi nat
chi dwoc tham moét lan.

1 M6t nat co 2 con, ta co 3 cach duyét, cac

ch duyét dwoc dinh nghia dé quy nhw sau:

1 Duyét\cay'con trai theo thw ty trwéc
1 Duyét c@y can phai theo thir ty trvdc
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2.3. Duyét cay nhi phan (tiép)

1 Cach 2: Duyét theo th tw gira (inorder
traversal)
1 Duyét cay con trai theo thw tw gilra
1 Tham gbc
1 Duyét cay con phai theo th tw gitra
ach 3: Duyét theo thir tw sau ( postorder

Ngé Cong Théang Bai gidng CAu tric di¥ liéu va giai thuat - Chwong 04

Vi du v&i cay nhi phan sau:
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4.26

2.3. Duyét cay nhi phan (tiép)

1 C4c thu tuc duyét cay nhj phan déu duwoc
viét & dang dé qui.

1 Gid st cay nhij phan lwu trir bang danh

sach lién két, T la con tré trd t&i gbc, phép

tham la in gia tri trrd'ng Infor cda nut do.
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Duyét cay theo thu tw trwdc:

Procedure Preorder(T)
If T=f then
Return
Else Begin
Write(Infor(T))
Call Preorder(Lptr(T))
Il Preorder(Rptr(T))

Retur
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Duyét cay theo th ty gilra:

Procedure Inorder(T)

If T=f then Begin
Return
End

Else Begin

Call Inorder(Lptr(T))

Write(Infor(T))

Il Inorder(Rptr(T))
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Duyét cay theo th ty sau:

Procedure Postorder(T)
If T=f then Begin
Return
End
Else Begin
Call Postorder(Lptr(T))
Call Postorder(Rptr(T))

Ngé Céng Théang
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4.29

4.30

Bai tap

1 Bai 1:
1 Xay dwng cay nhj phan biéu dién biéu thirc:
(a+b/c)*(d-e*f)
1 V& so db lwu trir cay nhi phan biéu dién b’iéu
thirc & dang lwu trir ké tiep, Iwu trir lién ket.
ho biét tht tw cac nat khi duyét cay nhij phan
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Bai tap (tiép)
Bai 2. Cho cay nhj phan dwéi day. Hay
1 Vé so db lwu triv cAy nhij phan & dang lwu triv ké tiép va lwu triv
lién két
I Cho biét thi tw c&c nat khi duyét cay nhi phan d6 theo 3 cach.
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3. Cay téng quat

1 Cay téng quat la cay c6 cip m nao do.

1 Néu biéu dién cay tong quéat bang danh sach
lién két thi mét nuat c6 bao nhiéu nhanh sé co
bay nhiéu trwongllen két, cach biéu dlen nay
phtrc tap. Néu bieu dién cay bang mang thi qua
trinh x& Iy cling rat phec tap.

Dé don gian ta biéu dién cay tong quat bang cay
bphan. Ta nhan thay v&i bat ky nat nao trén
g quat néu co thi chi co:

con cuc trai (con ca)

it em ké& can phai
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3. Cay téng quét

1 Khi chuyén sang cay nhj phan twong dwong,
moi nit 6 con tréi la con cwc trai, con phai la
em ké can phai.

1 M&i nat cua cay tdng quét cé cé qui cach nhw
sau:

| CHILD | INFOR | SIBLING |
- CHILD : con tro tro té1 nut con cuc trai.
- SIBLING : con tro tro té1 nut em ké can.
- INFOR : trurong thong tin.

Ngé Céng Théang \ \ Bai gidng CAu trlic di¥ liéu va giai thuat - Chwong 04
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3. Cay téng quét

1 Sau khi chuyén thanh cay nhi phan twong
dwong ta c6 thé lwu trir cay tdng quat
bang danh sach lién két.

1 Duyét cay tbng quét s dung cac phép

duyét cay nhi phan twong dwong.
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4. ng dung

4.1. Cay biéu dién biéu thirc

1 Biéu thirc sb hoc v&i cac phép toan 2 ngdi nhw
+ - * [ c6 thé bieu dién b&i cay nhi phan c6 cac
nat véi quy cach nhw sau:

[ IPTR | TYPE | RPTR |

“. - -LPTR. RPTR : con tr6 tréi, con tr6 phail
- TYPE : chi phép toan tmg vdi nut do:

/|
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4.1. Cay bidu didn bidu thtre (tiép)
LPTR | TYPE | RPIR |
- LPTR. RPTR : con trd trdi, con trd phai|
- TYPE : chi phép todn tng véi nat do:

1 Néu khong phai nat 14 thi gia tri cia TYPE sé la 1, 2, 3,
4,5 (rng v&i cac phép +, -, *, /, q (d6i dau).

1 Néu la nat 14 thi TYPE c6 giatrila o dé chi bién hoac

ang twong &ng v&i nat do, con RPTR trd téi dia chi

ang ky hiéu cta bién ho&c hang va LPTL = Null.
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Vi du: Biéu dién biéu thirc a*b+c/2
bang cay nhi phan sau:
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4.2. Pinh gié tri biéu thic

1 Thuat gidi dinh gia tri biéu thirc biéu dién béi cay nhi phan cé gbc E.
Thuat giadi nay dwoc viét dwdi dang dé quy:
Function EVAL(E)
Case
TYPE(E)=0: Begin F:=RPTR(E)
Return(Value(F))
End

TYPE(E)=1: Return ( EVAL(LPTR(E))+EVAL(RPTR(E)))
TYPE(E)=2: Return ( EVAL(LPTR(E))-EVAL(RPTR(E)))
TYPE(E)=3: Return ( EVAL(LPTR(E))*EVAL(RPTR(E)))
: Return ( EVAL(LPTR(E))/EVAL(RPTR(E)))
. Return ( - EVAL(RPTR(E)))
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4.3. Xac dinh 2 biéu thrc twong dwong

1 Cho 2 cay nhj phan biéu dién biéu thic trd
b&i A, B. Ham xac dinh 2 biéu thirc twong
dwong Similar cho gié tri True néu 2 biéu
thire twong dwong, nguwoc lai cho gia tri
False.
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Ham Similar
Function Similar(A,B)

Bwéc 1 { Kiém tra loai gbc cay}
If TYPE(AY# TYPE(B) then Return(False)
Bwéc 2 { Kiém tra tinh twong duwong }
Case
TYPE(A)=0 : If Value(RPTR(A)) # Value(RPTR(B)) then Return(False)
Else Return(True)
TYPE(A)=1 OR TYPE(A)=3 : { Phép + hoac * }
Begin
Return (Similar( LPTR(A), LPTR(B)) AND
Similar(RPTR(A), RPTR(B)) OR
Similar( LPTR(A), RPTR(B)) AND
Similar(RPTR(A), LPTR(B)))
=2 OR TYPE(A)=4 : { Phép - hoac / }

End Case
Retun
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BTVN

1 Xay dwng cay nhj phan biéu dién biéu

thirc sau: a/b - c*d

1 Viét gid ma tinh gié tri cda biéu thie trén.
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