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Mot so bai toan thong dun
. g aung
Béi:
Khoa CNTT BHSP KT Hung Yén

Thuét toan lap
Trong thuc té giai quyét bai toan, nhiéu khi ta can thue hién mot cong viée nao d6 twong
tu nhau nhi€u lan, chang han nhu nhap danh sach sinh vién hay tinh diém trung binh

mon hoc cho mot 16p v.v... Khi do ta thuong phai sir dung dén thuat toan 1ap. Thuat toan
1dp c6 thé mo ta bang so d6 khoi nhu sau
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Bit dau

Mét sé cong viée khai

diu (Khai tao)

.

) J

Thuwc hién cong viéc

Thay d6i, cap nhat lai mét
50 thong s0

Caocan lip lai
cong viéc o trén
khong 7

Mot luu y quan trong 1a : Khau "Thuc hién cong viéc" & trén co thé chira mot hodc rat
nhi€u cac thao tac khac, nhu : Kiém tra, nhap xuat tham chi lai 1a mdt thuat toan lap.

Mot s6 vi du:

Sau day ta sé& léy mdt sd vi du minh hoa cu thé cua viée ap dung thuat toan 1ap dugc mo

ta & trén.

Vidu 1: Viét luu do nhap vao mot danh sach ho tén cua mét 16p ¢6 N sinh vién.

o) day goiila vi tri cia SV thir i. Khi d6 ta luu dd thuét toan nhu sau:
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Bit diu

i=1
(Bit diu tir SV thit nhat)

.

h

Nhip Ho tén sinh vién
thir i

i=i+1

{Thwrc hién dén ngwin T.iép theo)

Khéng (D3 nhip hét)

O vi du nay, khau "Thuc hién cong viéc" chi lam mét viéc 1a nhap ho tén cho sinh vién
thur 1.

Vi du 2: V& luu d6 thuit toan dé dém xem c6 bao nhiéu chit s6 chia hét cho 3 trong
khoang tir 1 dén 1000.

Goi i 1a s6 hién tai dang xét va Tong_So 14 tong céc chir sd chia hét cho 3, ta c6 luu d6
nhu sau:
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Tangz Tangz Sa
thém 1 dem vi

i=i+1

{Thuc hién dén 50 tisp

S2i (D dim haf)

Nhan xét: Trong luu do ndy khau "Thuyc hién cong viéc" da phirc tap hon, trong né co
chtra thém céc thao tac xur 1y va kiém tra khac.

Thuit toan tim kiém
Nhiéu bai toan vé khoa hoc k¥ thuat c6 st dung rat nhiéu dén k¥ thuat tim kiém. Ngoai
ra, khai niém tim kiém cling da qua quen thudc trong doi1 song thuong ngay cua chung

ta, nhu tim kiém thong tin, tim kiém (tra ctru) tr dién, tim mot hoc sinh c6 diém thi cao
nhat trong 16p hoc, tim mot s6 16n nhat trong mot day so v.v... Bé tim kiém céc thong tin
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nhu vay, ¢6 rat nhiéu phuong phap (thuat toan) tim kiém khac nhau, mdi phuong phap
d€u c6 nhitng vu nhuoc diém riéng. Dudi day ching ta chi dé cép dén mot thuét toan
tim kiém don gian la thuat toan tim kiém TUAN TU'.

Tinh hudng dat ra la : Co n muc thong tin (n > 0), hiy tim myc thong tin x, néu co thi
thong bao 1a tim thay va cho biét vi tri cia muc x, Trai lai thong bao 1a khong tim thay.

Y tudng giai quyét bai toan nay nhu sau :
- Ta s& thtr 1an luot tir muc 1 cho dén muc thi n,
- Qua mdi 14n tht ta so sanh muc x v6i muc thi i.

- Néu muc thtr i bang x thi thong béo 1a thay va vi tri thiy 13 1, trai lai ta s& thir tiép véi
muc thir1+ 1.

- Néu da thir hét cac muc (tirc khi i > n ) ma van chua thay thi thong bao 1a khong tim
thay.

C6 thé mo ta bang luu d6 nhu sau:
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i=1 {Trmuc 1)

Brne

i=i+l D4 tim thay
{Chuyen d&n muc tigp theo) oL RTr etz

Sai

Vi du str dung thuat toan tim kiém.
Cho mét danh sach sinh vién 16p TinK33, Tong s6 c¢6 100 SV. Hay v& luu do thuit toan

tim xem sinh vién Pham Vin An c6 trong danh sach nay khong. Néu thiy thi thong bao
l1a "Pa tim thay", Trai lai thong bao 1a "Khong thay"
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Ta ky hiéu SV[i] 1a sinh vién dang xét va c6 s6 thi tu thir i trong danh sach,

X ="Pham Vin An". Khi d6 luu d6 thuat toan duge biéu dién nhu sau:

i=1{(Tk5V 1)

i=i+1
{ChuyEn 3&n SV tigp theo) D tim thay

Lai

Thuat toan sip xép

Thuat toan sép xép 1a mot thuét toan chi ra cach thuc dé sép xép mot danh sach cac
thong tin theo mot tiéu chi nao do. Vi du ta co6 thuat toan sap x€ép danh sach sinh vién
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ctia 16p theo van Alphabet cta ho tén, hay sip xép cac thi sinh thi Pai hoc theo s6 bao
danh v.v...

Trong thyc té, tuy thudc vao lugng thong tin can sip xép ma ngudi ta st dung cac thuat
toan c¢6 do phuc tap va thoi gian tinh toan khac nhau. O day ta sé dé cap dén mot thuat

toan sap xép thudng dung trong cac bai toan don gian.

Xét bai toan: Mot danh sach c6 n muc thong tin, mdi muc chi chtra cac chir cai Alphabet.
Hay sap x€p danh sach nay theo trinh tu chit cai Alphabet.

De co thé giai quyét duoc bai toan ndy bang thuat toan néu sau day, trudc hét ching ta
can nam duoc mot thuat toan khac goi 1a "thuét toan doi chd".

+ Thuét toan ddi chd:

Mot tinh huéng trong thuc té: C6 2 chiéc Can, mot dung Xang va mot dung Dau. Hay
chuyén Xang tur can xang sang can Dau va ngugc lai, chuyén Dau tir can dau sang can
Xang.

Ta c6 thé thyc hién theo nhu so d6 mo ta dudi day:

O day ta st dung mot can rong thar 3, goi 1 Can trung gian.

- Bué6c 1: D6 can xang sang can Trung gian

- Bu6c 2: P6 Dau sang can xing

- Budce 3: Do tir can trung gian sang can Dau
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Nhu vay ta da thyc hién duoc yéu cau cua bai toan dit ra.

Ta ciing c6 thé mo rong tinh hudng nay trong Toan hoc. Hay hoan dbi gi tri cua hai s6
x va y cho nhau.

St dung y tudng & trén, ta lam nhu sau:

- Luu gié tri cta x vao mot sé trung gian, gia sir 1a z: z=x

- Thay x bang gid triy: x =y

-Thay y bang gid triz: y =z

Nhu vy ta d3 doi chd duoc gi tri ctia x va y thong qua mot s trung gian z.

Sau déy, Ta s& ldy mot vi du vé sap xép mot danh sach theo thir tu ting dan.

Vi dy, hay sép Xép danh sach gém cac s6 57,33, 21, 84, 49, 50, 75 theo tha tu tang dan.
Cac budc thuc hién:

- Ta di qua danh sach dé tim ra phan tir nh6 nhat va thay rang né & vi tri 3:
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67,33, , 84,49, 50, 75

- Ta hoan vi phan tir nay vo1 phan tir dau tién va nhu vay xac dinh dang vi tri cua phan
tor nhd nhat & dau danh sach:

?: 84.49.50,75

- Ta lai di qua danh sach con gdm céac phan tir tir vi tri 2 dé tim phan tir nho nhét :

21 H . 67,8449 50,75

Trong day con nay, ta théy 33 1a nho nhét do vay ta thuc hién hoéan vi v6i chinh n6. Va
dugc phan tr nhé nhat tiép theo la 33.

A

21. [l . 6784 49 50,75

%/

Ct tiép tuc theo cach nay, dinh vi phr:in tir nho nhat trong danh sach con tir vi tri 3 va
thuc hién cho dén khi nao danh sach con chi chira 2 phan tir cudi cung.

A

2135 84 . 67.49.50. 75

b

10/12



Mot s6 bai toan thong dung

21 33 48 @4 [

'
21 33 49 50 34 75

21 33 49 50 5?

Bay gid ching ta s& thao luan chi tiét thuat toan Sap xép theo yéu cau trén.
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i=1 (Duwat tir vi tri déu)

l

TG=Muc[i]
Muc[i] =Muc[i+]]
Muc[i+l]=TG
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