THUAT TOAN TiM KIEM

1. Gioi thiéu bai toan

Viéc tim ki€m 1a thao tdc nén moéng cho réat nhiéu tic vu tinh todn, tim ki€ém c6 nghia Ia tim
mot hay nhiéu mau tin tir mot s6 luong 16n thong tin da dugc luu trit. Thong thudng thong tin
duoc chia thanh cdc mau tin (ban ghi), méi miu tin c6 mot khoa (key) dung cho viéc tim
ki€m. Muc dich clia viéc tim ki€m 12 tim tit cA cdc mau tin ma kho4 ctia ching dong nhat véi
mot khoa da cho trude. Sau khi mot mdu tin di tim thdy, thong tin bén trong né s& cung cip
cho mot qua trinh x{r 1y nao do.

Viéc tim ki€ém dugc ap dung rat da dang va rong rai. Vi du mot nha bang can theo doi tat ca
céc can doi tai khodn ctia cdc khach hang va can phai tim ki€ém dé kiém tra cic bién dong.
Mot hé thong ban vé mdy bay ciling cé cac yéu ciu tuong tu.

Ta c6 thé phat biéu bai todn tim ki€ém nhu sau: “Cho mot bang gdm n ban ghi 7y, 74, ..., r.. Mdi

ban ghi r; tuong ting v6i mot khoa a; (i =1, 2, ..., n). Hay tim ban ghi c6 gia tri khoa tuong ting

bang x cho truc”, x dugc goi 1a khod tim ki€m va cong viéc tim ki€m 1a hoan thanh khi cé6 1

trong 2 tinh hudng sau day xay ra:

o Tim dugc ban ghi c6 gid tri khod tuong (ing bang x. Liic d6 ta néi phép tim ki€ém dugc thoa
(Successful).

e Khong tim duoc ban ghi nao c6 gid tri khod bang x ca, phép tim ki€ém khong thoa
(Unsuccessful). Sau mot phép tim ki€ém khong thod c6 khi xuat hién c4c yéu cdu bé sung
thém ban ghi méi c¢6 gid tri khod bang x vao bang. Thuat todn thuc hién ca hai yéu ciu nay
duoc goi 1a “tim ki€ém c6 bd sung”.

Tuong tu nhu bai todn sap xép, ta coi cdc khoa dai dién cho cdc ban ghi d6 va trong céc phan
tiép theo ta ciing chi néi t6i khoa. Pé thuan tién ta coi cdc khod a; 1 cic s6 nguyén khac nhau.
Trong bai nay ta chi xét c4c thuat todn tim kiém co ban va phd dung ddi véi dit lieu & bo nhé
trong, titc 1a tim ki€m trong, con tim ki€m ngoai ta khong dé cap dén.

2. Tim kiém tuan tu (sequential searching)

Tim ki€m tudn tu 12 k§ thuat don gian va c6 dién. Noi dung ctia né 1a duyét xuyén qua toan bo
bang mot cach tuan tu, 1an lugt so sanh khod tim kiém véi khod tuong tng cua cac ban ghi
trong bang, cho t6i khi tim dugc ban ghi mong muén hoac da hét bang ma chua tim thay.

Trong céch cai dat sau day, ta s& dua thém khod tim vao cu6i diy goi 1a phan ti cdm canh
(hoac c06). Khi d6 viéc tim kiém ldc nao ciing thanh cong. Ham tim ki€m s€ tra lai chi s6 néu
nho hon hay bang n thi d6 1a chi s6 cia mau tin can tim, ngugc lai trong bang da cho khong c6
mau tin nao c6 gia tri khod can tim:

function segSearch(x : integer) : integer;
var

i : integer;
begin

aln+l] := x;

for i := 1 to n+l do

if a[i] = x then break;

segSearch := i;
end;
Nhan xét: Vi thuat todn trén thuan lgi chi can 1 phép so sanh C,,, = 1, con xau nhat thi can
Cax = n+1 phép so sanh. Néu khod tim ki€m trung véi mot khod nao d6 clia bang la dong kha
nang thi Cy, = (n+1)/2. Tém lai trong truong hgp x4u cling nhu trung binh, cip do 16n cua thoi
gian thuc hién 1a O(n).



3. Tim kiém nhi phan (binary searching)

Néu céc khoa da duoc sap xép thit tu (ting dan) thi ta c6 thé giam téng so thoi gian tim ki€ém
bang céch dua trén so do “chia dé tri”. Thuat todn tim ki€m nhi phan la mot phuong phdp tim
kiém kh4 thong dung dua trén y tudng dé. N6 tuong tu nhu cdch ta tra tir trong tlr dién. Chi ¢6
diéu hoi khdc 1a trong cach tra tir dién thi ta so sanh khoa tim ki€m v6i mot tir chon hii hoa,
con véi viec tim ki€m nhi phan thi né luoén chon khoa & gitta bang dang xét dé thuc hién so
sanh véi khoa tim kiém.

Gia thi€t bang dang xét 1a ay, ..., a, thi khoa & gitta bang 1a a; v6i i = (I+r) div 2. Viéc tim s€ két
thic néu x = a;. Néu x < g; thi tim ki€m thuc hién ti€p véi a,, ..., ai1; con néu x > a; thi tim ki€ém
lai dugc lam V6i @i, ..., a. Qud trinh ct ti€p tuc khi tim thdy khod mong muon hoac bang
khod 1a trd nén rong (khong tim thay).

function binarySearch(x : integer) : integer;
var
1, r, ¢ : integer;
begin
1l :=1; r := n;
repeat
c := (l+r) div 2;
if x < al[c] then r := c-1
else 1 := c+1;
until (af[c] = x) or (1 > r);
if x = a[c] then binarySearch := c
else binarySearch := n+l;
end;
Nhan xét:

R6 rang tim ki€ém nhi phan chi phi it hon nhiéu so véi tim ki€m tudn tu. Nguoi ta da ching
minh duoc rang phuong phdp tim ki€ém nhi phan khong bao gid ding nhiéu hon log,(n) + 1
phép so sanh. Trong cidc phuong phap tim kiém dua trén so sanh gia tri khoa thi khong cé
phuong phép nao khac cho dugc két qua tot hon.

Bén canh d6 ta phai chi y riang trudce khi st dung phuong phédp tim ki€m nhi phan thi bang
kho4 phai duoc sap x&p 16i, nghia la thoi gian chi phi cho viéc sap xép ciing phai duoc ké dén.
Néu bang khod luon bién dong, tic 12 phép bé sung va loai bo luon tdc dong, thi Iic do chi phi
cho viéc sap xép lai néi lén rat rd. Diéu nay da boc 10 nhuoc di€ém clia phuong phép tim ki€m
nay.



File vao

File ra

File chuong trinh
Giéi han thoi gian

Thai di&m gap mat

MEETING.INP
MEETING.OUT
MEETING.PAS
5 giay

Mot nhém gdém 7z ban hoc sinh clia mot 16p, cing tham gia cau lac bo tin hoc vao dip nghi he.
Biét rang khoang thoi gian ma ban thi i ¢6 mat tai cau lac bo 1a [a;, bi] (a; < b; va chiing tuong
ting 12 cac thoi diém dén va roi khoi cau lac bo).

Co6 gido chu nhiém 16p muon téi tham cac ban trong nhom nay. Hay gitp c6 gido xac dinh
thoi diém dén cau lac bo, sao cho tai thoi diém d6 co gido c6 thé giap duogc nhiéu ban trong
nhém nhat.

Dit liéu: File vao gom cac dong:
- Dong dau tién ghi s6 nguyén duong n (n < 1000);
- Dong tht i trong s6 n dong ti€p theo ghi hai s6 nguyén khong am a,, b; (i =1, 2, ..., n).

Két qua: File ra gom céc dong:

- Dong dau tién ghi s6 nguyén duong k la s6 ban dang c6 mat & cau lac bo tai thoi diém co
gido dén;

- Trong k dong ti€p theo ghi chi s6 chia k ban c6 mat & cau lac bo tai thoi diém co gido dén,
theo thi tu tang va moi dong ghi chi s6 ciia mot ban.

Vi du:
MEETING.INP MEETING.OUT MEETING.INP MEETING.OUT
9 3 5 1
1 2 1 1 2 1
2 3 2 35
2 5 3 7 9
57 11 15
o 7 17 21
9 11




Lo thung

File vao: lothung.in
File ra: lothung.out Gidi han thoi gian: 1 giay
File chuong trinh: lothung.pas Gi6i han b6 nhé: 64 KB

Cho mot ddy A gdm n s6 nguyén duong a;, az, ..., a,. Hiy tim s& nguyén duong nhd nhét khong 13 tdng clia mot
s6 s6 hang clia ddy A. Téng nay c6 thé chi gdm mot s6 hang va néu c6 nhiéu hon, cdc s6 hang khong nhit thiét
lién ti€p nhau nhung mbi s6 hang clia day khong xuét hién qua mot 1an.

Dii liéu: File vao gom céc dong:
- Dong d4u tién ghi s6 n (1 < n < 10.000);

- C4c dong tiép theo chia cac s6 ay, az, ..., a,. Cac s6 cdch nhau boi dau céch hoac dau xuéng dong.

Két qua: File ra chita diing mot s6 nguyén 12 s6 nhé nhat tim duoc.

Vi du:
lothung.in lothung.out
4 16
2 481




