Chwong 7: Giai thuat tim kiém

1. Bai toan tim kiém

* Bai toan tim kiém:
Cho day khéa k 1& cac s6 nguyén c6 n
phan tir. Tim khoa cé gia tri bang x cho
trwde.

* Goi x la khod tim kiém hay gia trj tim kiém.
Cong viéc tim kiém sé hoan thanh khi co
mdt trong 2 tinh hudng sau xay ra:

1- Tim dwoc khéa cé gia trj bang x.

2- Khéng tim dwoc khda nao cé gia tri bang
X.

Sau phép tim kiém khéng thay, néu cé yéu
cau bo sung khoa x vao day khoa thi giai
thuat nay goi la “Tim kiém c6 bo sung”.
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2. Tim kiém tuan tw (Sequential searching)

2.1. Phwong phap
Pay la giai thuat don gian, cb dién.
Y twdng giai thuat: Bat dau tor khoa thér nhét, 1an
lwo't so sanh khoa tim kiém x véi cac khoa trong
day khoda cho den khi tim thy hoadc da hét day
khéa ma chuwa thay.

* Giai thuat:

Cho day khoa k co n phan t&r Iwu trir trén mang
mot chiéu k c6 n 6 nhé voi chi sb tlr 1 dén n. Tim
khoa co gia tri bang X, néu tim thay thi tra vé thi
ty cua khoa, néu khong tim thay thi trd vé 0.

Minh hoa y twdng

x=5




Function sequenceSearch(k,n,x)

1. { Khéi tao }

i:=1; k[n+1]:=x;

2. {Tim kiém trong day}

While Kk[i] <> x Do i:=i+1;

3. { Tra vé két qua tim kiém }

If i=n+1 then Return(0) Esle Return(i);
Return

0.2. Dénh gid
Trong giai thuat nay phép toan tich cuc la phép so sanh k[1] <>x .
- Trudng hop thuan loi ta tim thay ngay ¢ phan tir ddu nén Cyip = |
- Trudng hop xau nhat ta phai so sanh n+1 1n nén Cpe =nt1
- Gia st hién fuong khod tim kiém x tring vdi mot khoa ndo d6 cta bang
2 dong kha nang thi Cyp = (nt1)2
Dodo Ty =0(n).
- Néu truong hop hién tuong khoa tim kiém x tring v6i mot khoa nao do
pia bang 13 khong dong kha ning, ma xdc suat dé xuat hiénk;=x la p;, p;= I/n.
Khido Cy=1%p;+2p, +...+n*p,
i S =1
=1

Tir cong thitc trén ta nhn thay voi p>ps > .. . >p, thi thoi gian trung
binh s& nho nhat. Nhu vay ta phai sap xép trude khi tim kiém.
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3. Tim kiém nhi phan trén mang

3.1 Phwong phap

* Phwong phap tim kiém thwc hién trén day khoa da
sap xep tang dan:
- Piéu kién: day khoa trén mang sap xép tang dan.
- Twong tw nhw tra tim tir trong tir dién hodc danh
ba ~dié,-n thoai. Chi khac la trong tra clru ta chon twr
ngau nhién, con trong tim kiém nhi phan luén
chon khoa “& gilra” day khoa.

- Gia sir c6 day khoa ki, . . ., kg da dwgc sap xép
tang dan, cé khoa & giira la k, v&i
m=(L+R) div 2

+ Tim kiém sé két thac néu: x=k,
+ Néu x<k_, tim kiém sé& dwoc thwc hién

tiep voi k, ..., k., voi cach twong
tw.

+ Néu x>k, tim kiém sé dworc thyc hién
tiep voi k.4, - - . , kg V&I cach twong
tw.

Qua trinh tim kiém két thuac khi tim thay
mét khoa mong muon hodc day khoa
réng (khéng tim thay ).
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Minh hoa y twdng

1.2 3 4 65 6 n=7

x=3
m=(1+7)div2=4
k[m] =10

* Giai thuat:

Cho day k gom n khoa, sap xép theo th tw ting dan. Tim

khoa cé gia tri =x.

Néu tim thay thi tra vé vj tri cia khéa, néu khong tim thay

thi tra vé 0.

Dung bién L, R, m: chi sé dau, chi sé cudi, chi sé giira cia
day khoa k.
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Function binarySearch(k,n,x)
1. {Kh¢&i tao}
L:=1; R:=n;
2. {Tim kiém}
While L <=R Do
Begin
{Tinh chi sé giira}
m := (L+R) div 2;
{So sanh}
If x<k[m] then R :=m-1
Else IF x> k[m] then L := m+1
Else Return (m);
End;
3. {Khéng tim thay}
Return (0)
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* Giai thuat V|et dang de quy nhw sau:

L, r 1a chi sé dau chi sé cudi cia day K, bién
nguyén Loc dé dwa ra chi so rng voi khoa can
tim, néu khéng tim thay thi Loc =0.

Function binarySearch(L,R,x)
If L>R then Loc:=0
Else
begin m:=(L+R) div 2;

If x<k[m] then
Loc:=binarySearch(L,m-1,x)

Else If x>k[m] then
Loc:=binarySearch(m+1,R,x)
Else Loc:=m;
end;
Return(Loc)
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3.2. PDanh gia
Phép tinh tich cwc la phép so sanh L<=r

C.in=1

min~

Ngw¢i ta da tinh dwoc

Cmax=[|°gzn ]
Ty,=0(log,n )

Tim kiém nhij phan tot hon tim kiem
tuan tw nhwng day k phai dwoc sap.

13

4. Tim kiém nhij phan trén cay
4.1. Pinh nghia cay nhi phan tim kiém
* Cay nhi phan tim kiém (rng v&i n khoa k,, Ky, ..., K,

la mét cay nhi phan ma méi nat cta né déu dwoc
dinh danh b&i mét khoa nao dé trong cac khoa da
cho. Péi vé&i moi nat trén cay tinh chat sau day
luon dwoc thoa man:

- Moi khoa thudc cay con trai cia mét nat déu nhé
hon khoa rng v&i nut dé.

- Moi khoa thudc cay con phai ciia mét nit déu Ion
hon khoa rng v&i nut dé.

Chu y : Khoa la sé thi so sanh sé binh thwéng,

Khoa la chir thi ta so sanh xau ki tuw.
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Vi du c6 cac cay nhi phan tim kiém sau:

G

q
S ?@\C)
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4.2. Giai thuat tim kiém nhi phan trén cay

* Day khoéa lwu trir trén cay nhi phan.

* Diéu kién: Cay phai la cay nhj phan tim kiém

* P6i véi mét cay nhi phan dé tim kiém xem mot.
khoa x nao do co trén cay do khong? Ta co the
thwe hién nhw sau:
So sanh x v6i khoa & goc va mét trong 4 tinh
hudng sau day sé xuat hién:
1- Khéng ¢6 gbc cay ( cay réng): X khong cé
trén cay, phép tim kiem khéng thoa man.
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2- X trung v&i khoa & goéc: Phép tim kiém
dwoc thoa man.

3- X nhé hon khoa & goc: Tim kiem dwoc
thuc hién tiep tuc bang cach xét cay con trai
cua goc v&i cach lam twong tw.

4- X 16n hon khoa & goc: Tim kiem dworc
thwc hién tiép tuc bang cach xét cay con
phai cia goc vé&i cach lam twong tuw.

Ctr tiép tuc nhw vay cho té&i khi tim thay
hoéc cay rong.
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Minh hoa y twdng
35 >‘/T
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* Néu phép tim kiém khong thoa man ta bo sung ludn x vao cay nhi phan tim
kiem. Phép bo sung khong énh huong dén cdy, den vi tri cac khod trén cdy.
* Mot nut cua cay nhi phan tim kiem c6 dang sau:

| left | key | right |

left: con trd trd tdi gbe cdy con tréi.
right: con trd trd t6i gdc cay con phai.
key: khoa cua céc nit.
* Thuat gidi tim kiém trén cdy nhj phan tim kiém nhu sau:
Cho céy nhi phan tim kiém 6 goc dwoc tré boi T. Tim nit trén cdy co
khod bing x.
Néu tim thay thi trd vé con trd trd t6i nit do, néu khong thy thi bo sung x
X Va0 ¢y va trd vé con tr toi nit mai.
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Function BST(Var T; x)
1. {Kho1t tao con tré}
p :=Null;
q:=T;
2. { Tim kiém }
While g# Null Do
Case
x < key(q): p:=q;q:=left(q)
x = key(q): Return(q)
x > key(q): p:=q; q:=right(q)
End Case
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3. {Bo sung}
q < AVAIL
key(q)=x
left(q):=right(q):= Null
Case
T=Null: T:=q
x<key(p): left(p):=q
Else: right(p):=q
End case
Return(q)

O(log,(n))
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Mot s bai tap suy luan
1) Viét gid ma tao cay nhj phan tim kiém cho
day khoa k c6 n phan to
2) Stra lai gia ma BST thanh BST2 cho trudng
hop khong bd sung x vao cay, cho biét tim
thay hay khéng tim thay x.
3) Stra lai gia ma BST co bd sung nhung cho
bén ngoai biét 14 c6 tim thay hay khong tim
thay x trén cay nhi phan tim kiém.
4) Cho cay nhj phan tim kiém T, viét gia ma
dwa ra cac khoa trén cay theo thi tw tang dan.
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Céau 1

- Viét gid ma BST
- Viét gid ma tao cay nhi phan tim kiém
Procedure createBST(Var T; k, n)

For i:=1 to n do BST(T, K[i]);
Return
Vi du: Ap dung vé cay nhi phan cho day
khdéasau: 8 10 19 3 21 7 5 12
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Day khéak:8 10 19 3 21 7 5 12

inOrder:3 57 8 10 12 19 21
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Bai tap

« Viét lénh C++ cai dat ciu trac lwu trir cda
cay nhi phan tim kiém co6 khoa la s6
nguyén.
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Bai tap lap trinh

* (ctdlgt-caynhiphantimkiem.cpp) Cai dat
cau truc dir liéu cay nhj phan c6 phan ti 1a
s nguyén. 'ng dung vao tao cay nhi
phan tim kiém cho day khoa k ¢6 n phan
tlr 14 cac sb6 nguyén doc vao tir tép van
ban “daykhoa.txt’. Tim khoa trén co gia tri
bang x, néu khong tim thay thi bd sung x
tré thanh khoa trén cay, cho biét x co trén
cay hay khéng. BPwa cac khoa trén cay ra
man hinh theo tht tw tang dan.
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