Chuwong 6
Cac thuat toan tim kiém
1. Bai toan tim kiém

Tim kiém la mo6t doi héi thudng xuyén trong viéc xt ly cac bai toan tin
hoc, nhét la doi v6i cac bai toan quan ly. Tuy nhién, & day ta chi xét cac thuat
toan tim kiém mot cach tong quat, khong li én quan dén muc dich x& ly cu thé
nao.

Taphét biéu bai toan tim kiém nhu sau:

Cho mot bang gdm n ban ghi Ry, Ry, ..., R, M0i ban ghi R; c6 mot khoa
tim kiém la R;.key (1<i<n). Hay tim ban ghi c6 gia tri khoa twong tng la KH
cho truéc.

KH duoc goi lakhoatim kiém.
Cong viéc tim kiém sé hoan thanh khi c6 mot trong hai tinh hudng sau day xay

ra.
1. Tim duoc ban ghi cé gia tri khoa tuvong (ng bang KH, ltc dé viéc tim
ki€ém la thanh cong.
2. Khong tim dwoc ban ghi ndo c6 khoa tuong (ng bang KH, lic d6 viéc

tim kiém la khéng thanh cong.

Ciing giéng nhu viéc sap xép, khoa clia mdi ban ghi chinh 1a dic diém
nhan biét clia ban ghi do trong tim kiém. Trong cac thuat toan ta coi né la dai
dién cho ban ghi dé vatrong céc vi du ta cling chi noi t¢i khoa. D€ don gian, ta
coi cac khoa R;.key (1<i<n) la cac sb khac nhau. Trong chuong nay ta cling chi
xét cac phrong phap tim kiém co ban, phd dung, déi véi dir liéu dwoc luu trir &
bd nhé trong va dugc goi la tim kiém trong. Cé hai phuong phap tim kiém
trong la tim kiém tuan ty vatim ki€ém nhi phan mata sé xét trong cac phan sau
day.

2. Tim kiém tuan tw

2.1. Nguyén t&c tim kiém



Tim kiém tuan tv 1a pheong phap tim kiém rét don gian. Nguyén tic tim

kiém ctia phuong phap nay cé thé tom tat nhu sau:

Bat dau tir ban ghi thir nhét, 1an luot so sanh khoa tim kiém KH voi céac
khoa tvong (*ng clia cac ban ghi trong bang, cho dén khi tim duoc mot ban ghi
mong mudn trong bang (trwdng hop tim kiém thanh cong, tra vé vi tri cla ban
ghi tim duoc) hoac da hét bang ma khong thay (trwong hop tim kiém khong
thanh cong).

Vi du minh hoa

Gia str cac khod twong (ng clia cac ban ghi trong bang cé 6 ban ghi | a day

~

SO0

3812-56 95 23 11 vakhoacan timlaKH=95, khi d6 viéc tim kiém

duoc thuc hién nhv mo ta dudi day.
V@ii=1<n R;.key=38 # KH, chuyén sang so sanh ban ghi tiép theo.
VGii=2<n R,.key=12 # KH, chuyén sang so sanh ban ghi tiép theo.
V@ii=3<n Rs.key=-56 # KH, chuyén sang so sanh ban ghi tiép theo.
Vi i=4<n R,;.key=95 = KH, két thdc tim kiém vatra vé vi tri tim duoc lai=4
Vi du trén day minh hoa cho mot phép tim kiém thanh cong, ban doc tu
l&y vi du minh hoa cho phép tim kiém khong thanh cong.
2.2. Giai thuat
Thi tuc dwgi day thé hién giai thuat tim kiém tuan tu, tim kiém khoa KH
trén mot day khoa X, c6 n phan ttr. Néu c6 nd sé dwa ra chi sd cta khoa ay, néu

khéng c6 n6 dua ra gia tri 0.
int Sequence_Search(X, n, KH)
{
1. {Khoi tao}
i=1;

2. {tim kho& trong day}



while (X[i]'=KH) && (i<=n)
I=i+1;
3. {Kiém tra vatra vé két qua tim kiém}
if (i<=n) return (i);

elsereturn (0);

Dé “tiét kiem” thoi gian ta co thé cai tién giai thuat trén bang cach thém
vao mot khoa phu X .1, co giatri bang KH nhu sau:
int Improvement_Sequence_Search(X, n, KH)
{
1. {Khoi tao}
i=1; X[n+1]=KH;
2. {tim khoa trong day}
while (X[i]!'=KH)
i=i+1;
3. {Kiém tra vatra vé két qua tim kiém}
if (i==n+1) return (0);
elsereturn (i);
}
2.3. banh gia hiéu lvc cua giai thuat
Dé danh gia hiéu luc cla phép tim kiém ta c6 thé dya vao sO lvgng cac
phép so sanh. Ta thay véi giai thuat trén (cdi tién), trong treong hop tot nhat,
chi can 1 phép so sanh, C,,=1, con trong truong hgp xau nhat sé phép toan so
sanh la C,=n+1. Néu hién twgng khoa tim kiém trung véi mot khod nao dé

cla bang la dong kha nang thi Cy=(n+1)/2. Tém lai, ca hai trvdng hop xau nhat

cling nhv trung binh, thoi gian thuc hién tim ki€m theo giai thuat trén la O(n).



Trong truong hop ddy khoa da duoc sdp xép theo chiéu ting dan (hoic
gidm dan), thoi gian trung binh thuc hién gidi thuat s& nhd hon. Tuy nhién,
trong tredng hop nay ta co thé ap dung phuong phap tim kiém khac, véi thoi

gian nhanh hon nhiéu, dé la phwong phap tim ki€ém nhi phan.
3. Tim kiém nhi phan
3.1. Nguyeén téc

Tim kiém nhi phan la phuong phap tim kiém kha théng dung. Trong
phuong phap nay ta ap dung chién lugc “chia dé tri” dé giai quyét bai toan tim
ki€ém. Viéc nay cling giong nhu viéc ta tim mot tlr trong quyén tir dién. Ta ¢
thé hiéu ndm na thé nay: dé tim tir, ta m& tir dién vao trang “gitra”, tim tlr trong
trang nay, néu co, viéc tim kiém lathanh céng, con néu khéng c6 ta tim & “nira
tredc” hodc nlra sau cua tlr dién. Viéc tim & “nlra trwdc” hay “nlra sau” ciing
duoc thuyc hién giéng nhu trén (nghta lata cling mé vao trang gira). Viéc tim
ki€ém dung lai khi tim dugc tir trong mot trang “gii*ta” nao d6 (tim kiém thanh
cong), hodc khi tlr dién chi con mot trang, ma khoéng cé tlr can tim (tim kiém

khéng thanh cong).

Nhuv vay, trong tim kiém nhi phan, gia st véi day khoala X, X,, ..., X; né
ludn chon khod & gilta 1a X;, véi j=[(1+r)/2] d€ so sanh vé&i khoa tim kiém KH.
Tim kiém sé& két thic néu KH=X;. Néu KH<X tim kiém duoc thuc hién tiép
VO X1, Xy, ..., Xj1, cOn KH>X;, tim kiém duoc thuc hién tiép voi X, Xjiz,
..., X;. VOI d8y khoa sau, mét ky thuat twvong tu lai duwoc st dung. Qua trinh
tim ki€ém dwoc ti€p tuc khi tim thdy khod mong mudn hodc day khoa xét do la

rong (khéng thay).

Vi du minh hoa

Gia st cac khod twong (rng clia cac ban ghi trong bang cd 6 ban ghi | a day
sO tang dan:
56 11 12 23 38 95 vakhoa can tim la KH=95, khi d6 viéc

tim kiém duwoc thie hién nhu mo t4 dugi day.



X1

X2

X4

X6

[-56

11

23

38

95]

Budc |j=3, khod ¢ gilra laX;=12, KH>X;

Tim kiém ti€p tuc v6i day
kho&a

[23

38

95]

Budc | j=5, khod ¢ gilra la X5=38, KH>X5

Tim kiém ti€p tuc v6i day
kho&

[95]

Budc | j=6, khod ¢ gilra la Xs=95, KH=X5

Tim kiém thanh cong!

Vi du minh hoa tim kiém khong thanh cong, ban doc xem nhu la mot bai

tap.

Sau day la giai thuat tim kiém nhi phan.

3.2. Gidi thuét.

Giai thuat duoc viét duwgi dang mot tha tuc dang dé quy, twa ngbn ngir

pascal. N€u tim thay, giai thuat tra vé vi tri clia khoa duwoc tim thay (giatri j).

Néu khong tim thady, gidi thuat tra vé gia tri 0.

int BINARY_SEARCH(X,I,r,KH)

{

1. {Truong hop day duoc xét rong, tim kiém khong thanh cong}

if (I>1)

return O;

2. {Tim kiém trong day duoc xét}

else{

=(+1) /2,




2.1. {Tim kiém thanh cong}
if (KH==X]j])
BINARY_SEARCH=j;
2.2.{Tim & nlra day tréi}
else
if (KH < X[j])
BINARY_SEARCH(X,l,j-1,KH);
2.3.{Tim & nlra day phai}
else

BINARY_SEARCH(X,j+1,r,KH);

Trong gidi thuat trén |, r twvong tng la chi s6 cla khoa dau tién va chi s6

ctia khoa cudi cung cuia day dang xét.

Giai thuat tim kiém nhi phan cling c6 thé duoc viét dudi dang lap, viéc
nay ban doc ¢ thé tw lam.
3.3. Banh gia gidi thuat

Trong giai thuat trén ta thdy s6 lvgng phép so sanh phu thudc vao giatri
khoda KH. Truong hop thuan lgi nhat déi voi day khoa X4, X, ..., X, maloi
goi sé la BINARY_SEARCH(X,1,n,KH), la KH=X[(n+1+ div 2], nghTa la chi
can mot phép so sanh, ltc d6 T,=0(1). Trwong hop xau nhat cd phic tap hon.
Ta goi w(r-1+1) l1a ham biéu thi s6 lvgng phép so sanh trong trwong hop xau
nhat (ng voi mot 101 goi BINARY_SEARCH(X,1,r,KH) va dat n=r-1+1 (ing
voi ddy khoa mal=1, r=n) thi trong trvdng hop xau nhat ta sé phai goi dé quy,

vay ta co:

w(n) =1+w(n/ 2)



V6i phwrong phdp truy hoi c6 thé viét
w(n) = 1+1+w(n/ 29
w(n) = 1+1+1+w(n/ 23
Nhw vay w(n) c6 dang w(n) = k+w(n / 2%)
Khi (n/2% =1tacow(n/ 2 =w(1) va khi d6 tim kiém phai két thic.

Song (n/ 2% = 1 thi suy ra2* < n < 2! do d6 k < log,n < k+1, nghta laco tAé J
viét k = log,n. Vi vay, cudi cung ta co

w(n) = |logﬂ+ 1
hay Tx(n) = O(logzn)
Nguei ta cling chitng minh duoc Ty,(n) = O(log,n)
RG rang so vGi tim kiém tuan ty (c6 thoi gian trung binh 1a O(n)), chi phi

tim ki€ém nhi phan it hon kha nhiéu. Hién tai khong c6 phwong phap tim kiém

nao, dua trén viéc so sanh gia tri khoa lai co thé dat d woc két qua tot hon.

Tuy nhién, nén nhé rang tim kiém nhi phan chi thuc hién trén ddy khoa da
dugc sap xép, nén trong tim kiém ciing phai tinh dén chi phi cho viéc sép xép.
Néu day khod ludn bién dong, thi chi phi cho viéc sap xép sé lén, va do 1a mot
tré ngai 16n véi phuong phap tim kiém nay.



