Chwong 7: Giai thuat tim kiém

1. Bai toan tim kiém

* Bai toan tim kiém dwoc phat biéu nhu sau:
Cho mét bang gbm n ban ghir,, r,, ..., 1,
I (1<=1i<=n) twong wng voi mot khoa k; .
Hay tim ban ghi cé gia tri khoa twong rng
bang x cho trwéec.

* Goi x 1a khoé tim kiém hay gia trj tim kiém.
Cong viéc tim kiém sé hoan thanh khi co
mot trong 2 tinh hudng sau xay ra:

1- Tim dwoc ban ghi co glatrl khoa twong
rng bang x. Lac d6 ta ndi phép tim kiém
dworc thoa.

2- Khong tim dwegrc ban ghl nao co giatri
khoé bang x . Khi d6 ta n6i phép tim kiém
khéng thoa.

Sau phép tim kiém khéng thoa néu co yéu
can b6 sung ban ghl mei co khoa x vao
bang. Giai thuat nay goi [a“ Tim kiém c6 bd
sung”.

Kho& ctia méi ban ghi chinh 1a dac diém
nhan biét cda ban ghl dé trong tim kiém, ta
coi no |la dai dién cua ban ghi trong giai
thuat.

2. Tim kiém tuan tw ( Sequential searching )
2.1. Phwong phap
Pay 14 giai thuat don gian, cb dién.
Céch thirc 1am nhw sau: Bat dau tir ban ghi thi
nhat, l1an lvot so sanh khoa tim kiém véi twong
trng cua cac ban ghi trong bang cho dén khi tim

thay ban ghi mong mudn hoac da hét danh sach
ma chuwa thay.

* Giai thuat:
Cho day khoa K cé n phan t&. Tim xem c6 khoa
nao bang x, néu cé duwa ra thi tw ctia khoa do,

néu khéng cé thi dwa ra gia tri 0. Trong giai thuat
st dung khoa phu k, ;=X

Function SEQUENCE_SEARCH(k,n,x)

1. { Kh&i dau }

1:=1; k[n+1]:=X;

2. { Tim kiém trong day}

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

3. { Khéng tim thay }

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




2.2, Binh gia

Trong gial thudt nav phep todn tich cyc 12 phep so sanh k[i] <= x.,

- Trudng hop thuan loi ta tim thiy ngay o phén i diunén Cyp =1

- Trurdmg hop xiu nhiit ta phdi so sinh nt1 l4n nén Cyz = 0]

- Gig st hién tugng khod tim kiém x triing vii mdt khod nao d6 ctia bang
l# dong khé nang thi Cy, — (n-1)2

Dodd Ty~ Ofn).

- Néu trirémg hop hién twong khod tim kiém x tring véi mt kbod o do
ctia bang li khong ding kha ndng, ma xac suét d& xudt hitn ki =x lap, p # o,
Khido Co1#p +2ps—. .. +n¥p,

vil Y p =1
=l

Tir ¢cong thirc mrén ta nhin thﬁ}' VOl prpa > .. =, thi thd gian trung
binh s& nho nhit. Nhu vy ta phai sip xép trude khi tim kigm.

3. Tim kiém nhi phan (Binary searching )

3.1 Phwong phap

* Phwong phap tim kiém thwc hién trén day
khda da sap xép, c6 ndi dung nhw sau:
- Twong tw nhw tra tim tir trong tte dién hodc
danh ba dién thoai. Chi khéac la trong tra clru
ta chon tte ngau nhién, con trong timﬂkiém
nhi phan luén chon kho& “& gitra” day khoa.
- Gia sw co day khoa k,, . . ., kg thi khoa &
gitra la k; v&i
i=(L+R) div 2

+ Tim kiém sé& két thic néu: x=k.

+ Néu x<k; tim kiém sé& dwoc thyc hién
tiep véi k., ..., ki, v&i cach twong tw.
+ Néu x>k; tim kiem sé& dwoc thyc hién
tiep vé&i ki,q, . . ., K, v&i cach twong tw.
Qua trinh tim kiém ket thac khi tim thay
mot khod mong muon hoac day khoa
réong

( khoéng tim thay ).

* Giai thuat:
Cho day K gém n kho4, sap xép theo thir tw tdng dan. Tim
kho& do co6 gia tri =x.
Dung bién L, R, m: chi sé dau, chi sé cuéi, chi sé gilra cta
khoa k.
Néu tim thay cho ra chi sé cia khoa do, néu khong tim thay
choraO.
Function Binary_search(K,n,x)
1. { Kh&i tao }
L:=1; R:=n;
2. { Tim kiém }
While L<=R Do
Begin
3.{ Tinh chi sé gitra }
m:=( L+R) div 2;




4.{ So sanh }
If x<k[m] then R:=m-1
Else IF x>k[m] then L:=m+1
Else Return (m);
End;
5. { Khéng tim thay }
Return (0)

* Giai thuat viét dang de quy nhw sau:

L, rlachisé dau chi sé cubi ctaa day K, bién
nguyén Loc dé dwa ra chi so ng voéi khoa can
tim, néu khdng tim thay thi Loc =0.

Function Binary_search(L,R,x)
1.1f L>Rthen Loc:=0
Else
begin m:=(L+R) div 2;
If x<k[m] then
Loc:=Binary_search(L,m-1,x)
Else If x>k[m] then
Loc:=Binary_search(m+1,R,x)
Else Loc:=m;
end;
2. Return(Loc)

3.2. Panh gia

Pheéep tinh tich cwc la phép so sanh L<=r
Cmin:]-
Ngwei ta da tinh dworc

Cmax:[logzn ]
Tp,=0O(log,n )
Tim kiém nhi phan tot hon tim kiém
tuan tw nhwng day k phai dwoc sap.

4. Cay nhi phan tim kiém

4.1. Binh nghia cay nhj phan tim kiém

* Cay nhj phan tim kiém ng vé&i n khoa ki, Ko, ooy K,
la mét cay nhi phédn ma maoi nut caa né deu dwoc
dinh danh b&i moét khoa nao do6 trong cac khoa da
cho. Poi vé&i moi nut trén cay tinh chat sau day
lubn dwoc thoa man:
- Moi khoa thuéc cay con trai cia mét nat déu nhé
hon khoa bng v&i nat do.
- Moi khod thuéc cay con phai cia mét nut déu Ién
hon kho& wwng véi nut do.

Chu y : Khod la sé thi so sanh sé binh thwéng,
Khoé la chir thi ta so sanh xau ki tw.




Wi dy oo cic cay nhi phiin fim kicm sau-

h

4.2. Giai thuat tim kiém

* PAi v&i mot cay nhj phan dé tim kiém xem mot
khod x nao dé cé trén cay d6 khong? Ta co thé
thwe hién nhw sau:
So sanh x v&i khod & gbc va mot trong 4 tinh
hubng sau day sé xuat hién:
1- Khéng c6 gbc cay ( cay réng): X khéng c6
trén cay, phép tim kiém khéng thod man.

2- X tring v&i khoa & géc: Phép tim kiém
dwoc thoa man.

3- X nhé hon khoa & goéc: Tim kiém dwoc
thwe hién tiép tuc bang cach xét cay con tréi
cta goc vé&i cach lam twong tw.

4- X |&n hon khoa & géc: Tim kiém dwoc
thwc hién tiép tuc bang cach xét cay con
phai ctia géc vé&i cach lam twong tw.

Vidu Tim x=28 trén cay a: So x va 35, x<35
nén ta tim trén cay con trai cua 35

X>25 nén lai tim trong cay con phai. So sanh
ta cd x=cay con phai cling la 28 nén phép
tim kiém dwoc thoa man.

Néutim x=m trén ¢y b thi phép tim kidm khong thod min
#* Néu phép tim kidm khing thoa man ta bé sung luon x vao cay nhi phan tim
kidim Phép bd sung khing anh huémg dén cay, dén vi tf cde khod trén cay.
* M nat coa civ nhi phén Gm kidm ¢é daag sau:

LPIR | KEY INFOR | RPIR
LPTR: con tro trd 161 gde cdy con trai
RPIR: con tré o 16 goe cdy con phii.
KEY: khod coa cac nit.
INFOR: thong tin.
# Thudit giai tim kiem trén cay nhi phin tim kigm nh sauw
Cho cév nhi phan tim ki¢m cé gde duoe o bai 1. 1im mit trén civ cd
khod bing x.
Néu tim kiém dirge thod thi con trd tro wi niae &6, ma m tra vé 1 q. do la
dia chi ciia mit ta tim dwge { con tro g trd i nit do)
Néu khong tim dwoe ta bd sung x vao ciy T, con trd ¢ w6 vao nit mdi do.




Function BST(T,X)
. {Khot tao con tro}
P=Null
qg=T
2. { Tim kiém 1
While g# Null Do
Case
X<key(q): p:=q:q:=LPTR(q)
X=key(q): Return(q)
X>key(q): p:==q: :=RPTR(q)
End Case

3. {Bo sung}
q< AVAIL
Key(q)=X
LPTR(qg):=RPTR(qg):= Null
Case
T=Null: T:=q
X=<key(p): LPTR(p):—q
Else: RPTR(p):=q
End case
Return(q)

Bai tap chwong 8

Bai 1: Cho 1 day sb ay, a,, ..., a,. Hay tim phan t& bang
gia tri x nhap vao twr ban phlm Lap trinh theo 3 cach
tim kiém néu trén: tim kiém tuan tw, tim kiém nhij

phan, cay nhij phan tim kiém.

Bai 2: Cho 1 danh sach diém cua sinh vién. Mbi ban ghi
gdm cac trwdng: Ho tén, sé bao danh, diém thi. Hay
tim sinh vién c6 sé bao danh bang gia tri x nhap vao
tor ban phim. Lap trinh theo 3 céch tim kiém néu
trén:tim kiém tuan tw, tim kiém nhj phan, cay nhj phan
tim kiém.




