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MO PAU

1. Pt van dé

C6 nhiéu phuong phap dugc dung dé thiét ké thuat toan nhu: chia dé tri, vét
can, quy hoach dong... trong d6, mdi phuwong phap chi &p dung cho nhiing 16p bai
toan phu hop. Phuong phap tham lam ciing 1a mét trong sé cac phwong phap phd
bién thuong duoc van dung trong thiét ké thuat toan.

Phuong phap tham lam goi ¥ ching ta tim mat trat tu hop 1i dé duyét dir liéu
nham dat duwoc muc tiéu mot cach chic chan va nhanh chong. Thong thuong dit
liu duoc duyét theo mot trong hai trat ty ting hay giam theo mét tiéu chi nao day.

Phuong phap tham lam xay dung cac thuat todn dé giai cAc bai toan téi uu
dua trén tu tuong toéi wu cuc bd theo mot chién luoc tu duy kiéu con ngudi, nham
nhanh chéng dat dén mot 10i giai "tot". Néu cd thé chang minh rang mot thuat toan
dua trén phuong phap tham lam cho ra két qua tdi wu toan cuc cua mot 16p bai toan
nao do, thi khi ay thuat toan y thuong s& duoc lya chon, vi né chay nhanh hon cac
phuong phap t6i wu hoa khac nhu quy hoach dong.

Mot s6 thuat toan dya trén tu twong phuong phap tham lam di thuc sy tim ra
dugc phuong an t6i vu nhu: thuat todn Kruscal tim cdy khung cuc tiéu, thuat toén
Prim danh cho bai toan cay bao trim nho nhat, thuat toan Dijkstra danh cho bai toan
duong di ngin nhat va thuat toan tim cay Huffman téi wu.

L& mot gido vién giang day bo mdn Tin hoc & truong PT, t6i nhan thay viéc
tng dung phuong phap tham lam trong thiét ké thuat toan 1a mot mang kién thic
rat can thiét ddi véi hoc sinh, dic biét 1a hoc sinh nhém chuyén Tin va doi tuyén. Vi
vay, t6i mong mudn tim hiéu vé phuong phap tham lam va tng dung phuong phap
tham lam trong thiét ké thuat todn cho mot nhdm céc bai toan, nhiam tao ra mot
ngudn tu lidu quan trong cho cac gi4o vién, hoc sinh va nhimg nguoi quan tim dén
phuong phéap nay.

T nhitng 1i do trén, t6i quyét dinh lua chon dé tai luan van tét nghiép la

“Thiét ké thuat toan dwa trén y twéng ciia phwong phap tham lam ”.
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2. Poi twong va pham vi nghién ciu
- Phuong phap tham lam trong thiét ké thuat toan.
- Mot s6 bai toan dic trung, co ban.
3. Hwéng nghién cieu caa dé tai
- Tong quan vé phuong phap tham lam.
- Thiét ké thuat todn cho mot sb bai toan da trén ¥ twéng tham lam tir d6 tim ra:
+ Cac ki thuat sir dung trong phuong phap tham lam
+ D6i sanh phuong phap tham lam véi Phuong phéap khac
+ Han ché caa phuong phap tham lam.
- Cai dit chuong trinh cho mot s6 bai toan kinh dién.
4. Nhirng ngi dung nghién ciru chinh
Chwong 1. TONG QUAN VE PHUONG PHAP THAM LAM
(Trong chirong ndy, hoc Vvién sé tim hiéu va trinh bay phwong phdp tham
lam: Y twong, phat biéu phwong phdp, néu vi dy va phan tich 1am rd vé phuong
phap nay).
Chuong 2. THIET KE THUAT TOAN DUA TREN Y TUONG CUA PHUONG
PHAP THAM LAM
(Dua vdo co s |i thuyét trinh bay ¢ chirong I, trong chuwong nay, hoc vién sé
phan tich thiét ké thudt toan bang phirong phép tham lam cho 7 bdi todn cu thé (muc 2.1
dén 2.7); Thong qua céc bai tdp hoc vién sé rit ra ky thudt siz dung phirong phdp tham
lam; Déi sanh phirong phdp tham lam véi phwong phép khdc ; Chi ra han ché cua
phirong phép tham lam). Céc bai toan cy thé:
- Bai toan nguoi du lich
- Bai toan tim cay khung cuc tiéu
- Bai toan cay bao trim ngin nhat
- Bai toan cai ba 16
- Bai toan bang nhac
- Bai toan xép lich

- Bai todn ma hoa Huffman
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Chwong 3. CAI PAT CHUONG TRINH CHO MOQT SO BAI TOAN

(Trong chuong nay, dua vao chuong II, hoc Vién sé xay dung chuong trinh va cai
dit chuwong trinh cho mét sé bai todn bang ngdn ngiz C™, Free Pascal).
5. Phwong phap nghién ciu: phan tich, liét ké, so sanh, d6i chiéu, truc quan, thuc
nghiém,...
6. Y nghia khoa hoc ciia dé tai
- Pua ra ng1 dung phuong phap tham lam
- Ung dung phuong phap tham lam trong thiét ké thuat toan cho mét nhém céc bai
toan, nham tao ra mot ngudn tu liéu quan trong cho cac gido vién, hoc sinh va
nhitng nguoi quan tim dén phuong phap nay.
7. Két cau cua dé tai

Ngoai phan mo dau, két luan, tai liéu tham khao dé tai gom 3 chwong:
Chuong 1. TONG QUAN VE PHUONG PHAP THAM LAM

Chuong 2. THIET KE THUAT TOAN DUA TREN Y TUONG CUA
PHUONG PHAP THAM LAM
Chuong 3. CAI PAT CHUONG TRINH CHO MOT SO BAI TOAN
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Chuong 1

TONG QUAN VE PHUONG PHAP THAM LAM

CAc bai toan trén thyuc thé c6 muén hinh mudn vé, khdng thé dwa ra mot cach
thec chung dé tim giai thuat cho moi bai toan. Cac phwong phap vét can
(exhaustivesearch), chia dé tri (divide and conquer), quy hoach déng (dynamic
programming) va tham lam (greedy) 1a nhitng “chién lugc” kinh dién dé tim giai
thuat cho cac bai toan.

Tham lam (greedy) 13 mot phuong phap giai cac bai toan téi wu. Cac thuat
toan tham lam dua vao sy danh gia t6i wu cuc bd dia phuong dé dwa ra quyét dinh
tac thi tai mdi budc lya chon, véi hy vong cudi cling sé tim ra dugce phuong an ti
uu tong thé.

Chuong I trinh bay vé phuong phap tham lam: Y twéng phwong phdp tham
lam, néu vi dy va phan tich 1am rd vé phirong phdp nay.

1.1. Phwong phap tham lam
1.1.1. Y twomg phirong phdp tham lam

Céc bai toan toi wu thuong l1a c6 mot so rat Ion nghiém, viéc tim ra nghiém
to1 vu (nghi€ém cé gid thap nhat) doi hoi rat nhiéu thoi gian.
Mot cach tiép can dé giai quyét cac bai toan tbi uu 1a chién luoc tham lam.

Trong hau hét cac bai toan toi wu, dé nhan duogc nghi¢m tdi uu ching ta co
thé dua vé sy thuc hién mot day quyét dinh. Y tudng cua chién lugc tham lam 14, tai
mdi budce ta s& lua chon quyét dinh dé thyc hién quyét dinh dugc xem 1a tot nhat
trong ngit canh ndo d6 duogc xac dinh boi bai toan. Tuc 13, quyét dinh duoc lua chon
& mdi budc 1a quyét dinh tdi uu dia phuong. Tuy theo timg bai toan ma ta dua ra

tiéu chuan lira chon quyét dinh cho thich hop.

Cac thuat toan tham lam noi chung la don gian va hiéu qua (vi cac tinh toan
dé tim ra quyét dinh téi wu dia phuwong thuong 1a don gian). Tuy nhién, cac thuat

toan tham lam c6 thé khong tim dugc nghiém tdi wu, néi chung néd chi cho ra
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nghiém gan t6i wu, nghiém twong dbi tét. Nhung ciing c¢6 nhiéu thuit toan duoc
thiét ké theo k§y thuat tham lam cho ta nghiém téi wu, chang han thuat toan Dijkstra
tim duong di ngan nhat tir mot dinh t6i cac dinh con lai trong db thi dinh hudng, cac
thuat toan Prim va Kruskal tim cay bao chim ngan nhat trong do thi v6 huéng.

Vi dy - Bai toan tra tién cia may rit tien tir dong ATM:

Trong may ATM, c6 sin cac loai tién c6 ménh gia 100.000 ddng, 50.000
ddng, 20.000 dong va 10.000 dong.

Gia str mbi loai tién déu co s6 luong khong han ché.

Khi c6 mot khach hang can rGt mot sé tién n déng (tinh chin dén 10.000
dong, tic 1a n chia hét cho 10.000).

Hay tim mot phuong 4n tra tién sao cho tra da n dong va sé to gidy bac phai
tra 1a it nhat.

Y twong phwong phdp tham lam dé gigi quyét bai todn tra tién cia may rut
tien tu dong ATM:

Goi X = (X1, X, X3, X4) 1a mot phuong an tra tién.

X, 12 s6 to gidy bac 100.000 ddng,

X, 12 s to gidy bac 50.000 dong,

X 12 s to gidy bac 20.000 dong,

X, 12 s to gidy bac 10.000 dong.

Theo yéu cau ta phai c6 X; + X, + X3 + X, nho nhat

X1*100.000+X,*50.000+X5*20.000+X,*10.000 = n.

Pé ¢ sb luong to tién nho nhat thi cac to gidy bac ménh gia Ion phai dugc
chon nhiéu nht.

Truéc hét ta chon téi da cac to gidy bac 100.000 dong, nghia 1a X; la sb
nguyén I6n nhat sao cho X; * 100.000 < n.

Tuc la X; =n DIV 100.000.

Xac dinh s tién can rat con lai 1a hiéu n — X; * 100000

Chuyén sang chon loai gidy bac 50.000 dong, va cir tiép tuc nhu thé cho céc

loai ménh gia khéc.
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