Cay nhi phan va tmg dung~

Cay nhi phan va wng dung~

Khoa CNTT BHSP KT Hung Yén

CAY BIEU THUC
Cach dung cay biéu thirc

TTTH2TTTHITH2 Dbi voi phép toan hai ngdi (chang han +, -, *, /) duoc biéu dién boi
cay nhi phan ma goc ctia nd chira toan tir, cdy con trai biéu dién toan hang bén trai, con
cdy con bén phai biéu dién todn hang bén phai

(1)

Hinh 5.11

a+ba + b!nn!xexpexp(x) Dbi v6i phép toan mot ngdi nhu "phu dinh" hodc "lay gia tri
doi", hodc cac ham chuan nhu exp() hodc cos()...thi ciy con bén trai rong. Con véi cac
phép toan mot toan hang nhu phép "lay dao ham" ()' hoac ham "giai thtra" ()! thi cdy con
bén phai rong.

<>=orabcd(a < b) or (¢ >= d)/at+bca/(b + ¢)

Hinh 15.1.Mdt s cdy biéu thirc

Nhan xét

Néu ta duyét ciy biéu thirc theo thir ty trude thi ta duge biéu thirc Balan dang tién td
(prefix). Néu duyét cay nhi phan theo thur tu sau thi ta c6 biéu thirc Balan dang hau to
(postfix); con theo thir gitra thi ta nhan dugc cach viét thong thuong cia biéu thire (dang
trung t0).

Vidu

Pé minh cho nhan xét nay ta lay vi du sau:

Cho biéu thitc P = a*(b - ¢) + d/e
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a) Hay dung cdy biéu thic biéu dién biéu thirc trén
TH1+TH2b) Pua ra biéu thirc ¢ dang tién t va hau td
Giai

a) Ta co TH1 = a*(b - ¢) suy ra caybiéu thtc ¢6 dang
TH2 =d/e

Xét TH1 = a*(b - ¢), toan hang chua & dang co ban ta phai phan tich dé dugc nhu &
TH3*TH4(1)

TH3 = a cdy biéu thirc clia toan hang nay la
TH4=b-c¢

b-c

Toan hang TH4 da & dang co ban

nén ta co ngay cdy biéu thirc

d/e

Ciing twong tu nhu vay dbi véi

toan hang TH2, cay biéu thirc

twong ung voi toan hang nay la

Hinh 5.13

Téng hop cay biéu thirc ciia cac toan hang ta dugc cay biéu thirc sau
*/+a-debc

Hinh 15.2. Cay biéu thtc

b) Bay gio ta duyét ciy biéu thirc & hinh 5.14

Duy¢t theo thir ty truéc : + *a-bc/de
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Duy¢ét theo thir sau: abc-*de/+

CAY NHI PHAN TIM KIEM

Cay nhi phan duoc st dung vao nhiéu muyc dich khac nhau. Tuy nhién viéc st dung cay
nhi phan dé luu giir va tim kiém théng tin van 1a mot trong nhitng ap dung quan trong
nhit ctia cay nhi phan. Trong phin nay chung ta s& nghién ctru mot 16p cdy nhi phan
dacbiét phuc vu cho vi¢c tim kiém thong tin, do 1a cay nhi phan tim kiém.

Trong thyc té, mot 16p ddi tugng nao d6 co thé duoc mo ta bai mot kiéu ban ghi, cac
truong cta ban ghi biéu dién cac thudc tinh ciia ddi tuong. Trong bai toan tim kiém
thong tin, ta thuong quan tim dén mot nhom cac thude tinh nao d6 cua déi tuong ma
thudc tinh nay hoan toan xac dinh dugc dbi tugng. Chung ta g01 cac thudc tinh nay la
khoda. Nhu vay, khoa 1a mot nhoém céc thude tinh ctia mot 16p ddi tuong sao cho hai ddi
tugng khac nhau can phai co gia tri khac nhau trén nhém thudc tinh do.

Dinh nghia

Cay nhi phan tim kiém (CNPTK) 14 cdy nhi phan hodc réng hodc thoa man dong thoi
cac diéu kién sau:

» Kho4 cua cac dinh thudc cay con trai nhé hon khoa ntt goc
» Kho4 cua nat goc nho hon khoa ctia cac dinh thudc cay con phai cua cua goc

» Cay con trai va cay con phai ctia goc cling 1a ciy nhi phan tim kiém

Hinh 5.19 biéu dién mét cdy nhi phan tim kiém, trong d6 khoa cua cac dinh 1a céc s6
nguyén.

72415210203455912
Cai dit cay nhj phan tim kiém
MGdi nut trén cay nhi phan tim kiém cé dang
left | info | right
Trong d6 truong Left :con trd chi tdi cdy con trai
Right :con tré chi tdi cdy con phai
Info : chra thong tin cia nat

Type
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keytype =...; {kiéu dit liéu cia mdi niit}

Tree = " node;

Node = record

Info : keytype;

Left, Right : Tree;

end;

Var T : Tree;

Ciac thao tac co ban trén cAy nhj phén tim kiém
1. Tim kiém

Tim kiém trén cay 1a mot trong cac phép toan quan trong nhat dbi véi cdy nhi phan tim
kiém . Ta xét bai todn sau

Bai toan: Gia sir mdi dinh trén cAy nhi phan tim kiém 12 mot ban ghi, bién con tré Root
chi té1 gbc cua cay va x 1a khoa cho trude. Van dé dat ra 1a, tim xem trén cay c6 chtra
dinh vo1 khod x hay khong.

Giai thuat dé qui

Procedure search (Root : Tree; x : keytype; var p : tree);

{ Néu tim thay thi p chi t&i niit c6 trudng khoa bang x, nguoc lai p=nil}

Begin

p:=root;

if p <> nil then

if x < p™.info then search (p”.left, x, p)

else

if x > p”.info then search (p”.Right, x, p)

End;
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Giai thuat 1ap
Trong thil tuc ndy, ta sé sit dung bién dia phwong found cé kiéu boolean dé diéu khién
vong lap, n6é cé gia tri ban dau 1a false. Néu tim kiém thanh cong thi found nhan gia tri
true, vong 1ap két thuc va dong thoi p tro dén nut co truong khod bang x. Con néu khong
tim thay thi gia tri ciia found van 1a false va gia tri ctia p lanil
Procedure search (Root : Tree; x:keytype; var p : Tree);
Var Found : boolean;
Begin
Found:=False;
P:=Root;
while (p<>nil) and( not Found ) do
if x > p~.info then p = p”.right
else
if x < p”.info then p = p”.left
else Found = True;
End;

1. biqua CNPTK
Nhu ta da biét CNPTK ciing 13 cAy nhi phan nén cac phép duyét trén cay nhi phén ciing
van dung trén CNPTK. Chi c6 Iuu ¥ nho 1a khi duyét theo thir tu gitra thi duoc day khoa
theo thr ty tang dan.
¢) Chén mot nit vao CNPTK
Viéc thém mot mot nat co truong khod bang x vao cdy phai dam bao diéu kién rang
budc ctia CNPTK. Ta cé thé thém vao nhiéu chd khac nhau trén cdy, nhung néu thém
vao mot nut 14 s€ 1a tién loi nhat do ta c6 thé thuc hi¢n qua trinh tuong tu nhu thao tac

tim kiém. Khi két thuc viéc tim ki€ém ciing chinh 1a lic tim dugc cho can chén.

Giai thuat dé quy
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Procedure Insert (var Root :Tree; x: kkeytype);

Var p : tree;

Begin

New(p);{Tao ra nut méi}

P~.info :=x;

if root=nil then

begin

Root :=p;

P~ left:= nil;

P~ .right:= nil;

End

Else

with Root”" do

if x> info then insert (Right, x)

else if x < info then insert (left, x);

End;

Giai thuat lap

T‘rong th}"l tuc ndy ta st dung bién con tré dia pl}ufong q chay trén cac dinh cta ciy bit
dau tr goc. Khi dang & mot dinh nao do, q s€ xudng dinh con trai (phai) tuy theo khod &
dinh 16n hon (nhé hon) kho4 x.

O tai mot dinh nao d6 khi p mudn xu’(A')ng dinh con trai (phéi) thi phai kiém tra xem dinh
nay co6 dinh con trai (phai) khégg. Neéu c6 thi tiep tuc xudng, nguoc lai thi treo dinh m&i
vao bén trai (phdi) dinh d6. Picu kién q = nil s€ két thuc vong 1ap. Qua trinh nay dugc
lai 1ap khi c6 dinh méi duogc chén vao.

procedure Insert (var Root : Tree; x: keytype)
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var p, q : tree;
begin

New(p);

P*.info :=x;

if Root = nil then
Begin

Root:=p;
PA.left:= nil;

P right:= nil;
End

Else

Begin

q:=Root;

while g <> nil do

if x < g”.info then

if g*.left <> nil then q := q".left

else begin
q’.left :=p;
p :=nil;
end

else if x > q”.info then

if q*.right <> nil then q:=q".right

7/12



Cay nhi phan va tmg dung~

else begin
q".right :=p;
q =nil;
end;
end;
end;
Nhan xét: Bé dung dugc CNPTK tng v6i mot diy khoa dua vao bang cach lién tuc bd
cac nut img véi timg khoa, bat dau tir cdy rong. Ban dau phai dung 1én cdy voi nut goc
la khoa dau tién sau d6 doi voi cac khod ti€p theo, tim trén cay khong cé thi bo sung
Vao.
Vi du voi day khoa: 42 23 74 11 65 58 94 36 99 87
thi cay nhi phan tim kiém dung duoc s& c6 dang & hinh 5.20
23744211366594589987
Hinh 5.20. M6t cay nhi phan tim kiém
d)Loai bo nut trén cdy nhi phan tim kiém
Péi 1ap voi phép toan chén vao 1a phép toan loai bo. Chung ta can phai loai bo khoi
CNPTK mdt dinh c6 khod x (ta goi tat 1a nut x) cho trudc, sao cho viéc huy mot nut ra
khdi cay cling phai bao dam dicu kién rang budc cua CNPTK.
C6 ba trudong hop khi huy mot nat x co thé xay ra:
« Xlanutla
« X la nat ntra 14 ( chi c6 mot con trai hodc con phai)

« X c6 dt hai con (truong hop tong quat)

Trudng hop thir nhét: chi don gian huy nat x vi né khong lién quan dén phan tir nao
khac.

320TCay trudce khi x0420TCay sau khi xoa

Hinh 5.21
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Truong hop thtr hai: Trude khi xod nat x can moéc ndi cha cua x voi nat con (nlt con trai
hodc nut con phai) cia né

T22010318T}
T2201025318T1
a) Cay trudce khi xoab) Cay sau khi xo4 dinh (25)
Truong hop tdng quat: khi nut bi loai bo ¢ ca ciy con trai va cdy con phai, thi nut thay
thé nd hodc 1a nat img vo1 khod nho hon ngay sat trudc nd (nut cuc phai cua cay con trai
no) hodc nut rng véi khoa 16n h0’n ngay sat sau no (nat cyc trai cua cay con phai no).
Nhu vay ta s& phai thay d6i mot sé mdi ndi & cac nut:

» Nut cha cua nut b1 loai bd

* Nut dugc chon lam nut thay thé

« Nt cha cua nat dugc chon lam nut thay thé
T2b) Cay sau khi xo4 dinh 201810253T1Tza) Cay trude khi xoa dinh 20201025318T;
Trong vi du ndy ta chon nut thay thé nut bi xo4 1a nat cuc phai cua cdy con trai (nut 18).
TsABT4CET2T3T1RQTSa) Cay trudce khi xod nut tréo bdi QTsAEBT4CT2T1RQTST3b)
Cay sau khi xo04 nut tro borl Q Sau day la giai thuat thuc hién viéc loai bé mdt nut tré boi
Q. Ban dau Q chinh la ndi trai hodc ndi phai ciia mot nit R trén cay nhi phan tim kiém,
ma ta gia sir da biét roi.
procedure Del (var Q: Tree); {xo4 ntt tré boi Q}
var T, S : Tree;
begin
P := Q; {Xtur ly truong hop nuat 14 va ntit nura 14}
if P".left = nil then
Begin
Q:=PA.right ;{RA.left = PA.right}

Dispose(P);
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end

else

if P".right = nil then
begin

Q :=PA.left;

Dispore (P);

end

else { Xt Iy truong hop tdng quat}
begin

T := PA.left;

if T right = nil then
begin

TA.right = PA.right;
Q=T

Dispose (P);

end

else

begin

S := T right; {Tim nut thay thé, 1a ntt cuc phai cta cay }
while S right <> nil do
begin

T:=S8;
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S = TA.right;

end;

SA.right = PA.right;
TA.right = SA.left;
S” left := PA.left;
Q:=S;

Dispose(p);

end;

end;

end;

Thu tuc xo04 truong dir liéu bang X

« Tim dén nat c6 truong dit liéu bang X
« Ap dung thu tuc Del dé xo4

Sau ddy chung ta s& viét thu tuc loai khoi cdy gc Root dinh c6 khoa x cho trude. D6 1a
thu tuc d¢ qui, nd tim ra dinh c6 khod x, sau d6 ap dung thu tuc Del dé€ loai dinh d6 ra
khoi cay.

procedure Delete (var Root :Tree ; x : keytype);

begin

if Root <> nil then

if x < Root .info then Delete (RootA.left, X)

else if x > Root .info then Delete (RootA.right, X)
else Del(Root);

end;

11/12



Cay nhi phan va tmg dung~

Nhan xét: Viéc huy toan bd cay c6 thé thuc hién thong qua thao tac duyét cay theo thir
sau. Nghia la ta s€ huy cay con trai, cay con phai r6i méi huy nut goc.

procedure RemoveTree (var Root: Tree);
begin

if Root <> nil then

begin

RemoveTree(RootA.left);

RemoveTree(RootA.right);
Dispose (Root);
end;

end;
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