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Phan 1

Y tudng tham lam
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Y tuong tham lam

= Bai todn tdi wu: tim cuc tri theo ham muc tiéu
z = min{f(x)|x € X}
hoac:

argmin{f(x)|x € X}
= Quay lui:
= Duyét toan bé moi cau hinh x
= Ghi nhan cuec tri cua ham f(x)
= Nhanh can:
= Van la quay lui
» Quay lui sém néu danh gia thay nhanh hién tai khéng du tot
= Van dé: thoi gian thuc hién van qua I&n (do do phirc tap
tinh todn van 1a ham m)
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Y tuong tham lam

= CAu hinh dau tién la rong: A = ()
= Tim cach xay dung dan dan cac phan ttr a,, a,,... ay

= Quy tac xdy dwng phan tir a,:
= Néu k > N: cdu hinh A d3 hoan chinh, ghi nhan va két thic
= X3y dwng tap S, chira moi gia tri c6 thé cla a,
= Chon m@t gia tri trong S, dem Ilai “lgi ich I&n nhat” cho ham
muc tiéu, gan cho a, nhan gia tri nay

= L3p lai qua trinh dé xay dyng phan tr a, .,
* Nhu vay, tham lam dwa trén quay lui, nhung:
= Khong c6 budc quay lui
= Khong can viét dé quy
= Thé nao l1a “loi ich 16m nhat” <~~ 1y do cta tén goi “tham lam”
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Phan 2

Bai toan do1 tién
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Bai toan do1 tién

Mdt clra hang ban 1é st dung cac dong xu 1, 5, 10, 25,
100 cents dé tra lai tién thua cho khach. Bua ra cach
thitc tra cho khach st dung it dong tién.

Vi du:
- Cg“in doi 34 cents thi st dung 1 dong 25 cents, 1

dong 5 cents va 4 dong 1 cent C ’ ““
25¢ 5¢ 1¢ 1¢ 1¢ 1¢

- Khach can dor 2 usd 89 cents:
- 2do6ng 1 usd
- 3ddng 25 cents
-1 d6ng 10 cents
- 4 ddng 1 cent

2_3_,.0 ®e0 = .
1% 25¢ 10¢
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Bai toan do1 tién

= N |3 gia trj tién |é phai tra lai khach
= Pt s6 dong xu loai 100, 25, 10, 5, 1 cent can tra lai khach lan
lwot la (a,, a,, a5, a,, ac)
" N=100xa;+25xa,+10xa;+5xa,+1xa.

= Bai todn trd thanh tim cau hinh A = (a,, a,, a5, a,, ac) €6
F(A) = a,+a,+a,+a,+a; nhd nhat
= Co thé gidi bang quay lui: xét moi ciu hinh A va ghi nhan
cau hinh tot nhat
= Nhung ta nhan thay: gia tri a, cang l&n cang tot
= Vinéu a, b&t di mét, thi phai thay thé déng xu 100 bang céc

loai khdc nhé hon. Chang han 4 d6ng xu 25 cents hodc 10 dong
xu 10 cents hodc 20 dong xu 10 cent hodc 100 déng xu 1 cent.



Bai toan do1 tién

= Lap luan tuong tu:
= Sau khi khdng thé dung thém cdc dong xu 100 cents (tic la d3
xac dinh duoc gia trj a,): ta thay a, cang I&n cang t6t, hodc phai
thay thé mot dong xu 25 cents bang nhiéu déng xu ménh gia
nho hon

= Khi khéong dung dugc cac dong xu 100 cents va 25 cents: ta
thay a, cang I&n cang t6t, hodc phai thay thé déng xu 10 cents
bang cac dong xu ménh gia bé hon

= “|giich I&n nhat” (tham lam): dung cang nhiéu tién ménh
gia cao cang tot

= Chirng minh tham lam 1a t6i wu: quy nap theo s6 N
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Bai toan do1 tién

#include <iostream>
using namespace std;

const int MAX = 5;
int c[MAX] = { 1ee, 25, 10, 5 , 1 };
int a[MAX], n;

int main() {
cout << "N = "; cin >> n;
for (int i = 0; i < MAX; i++) {
a[i] = n / c[i];
cout << "So xu " << c[i] << ": " << a[i] << endl;

n=n-c[i] * a[i];
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- ORS

Bai todn doi tién @g\

= Thuit todn tham lam khéng dung vdi bai toan doi tién
tong quat

= Chang han, v&i cdc déng xu ménh gia: 1, 10, 21, 34, 70,
100, 350, 1225, 1500. Néu can d4i sé tién N = 140?
= Thamlam:140=100+34+1+1+1+1+1+1
= TOi wu: 140=70+70

= Nhu vay tham lam chi tdi wu néu may man? Cé thé :D
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Phan 3

Bai toan lap lich
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oN
Woe OxX >

Bai toan 1ap lich {cop

o)

= COng ty du kién td chirc N cudc hop, cudc hop thi k bat
dau tr thoi diém s, va két thidc & thoi diém f,

= Phong hop céng ty khéng thé to chire hai cudc hop cung
mot lUc, vi vay phai loai bd mot sé cudc hop néu ching ¢
thoi gian hop chong lan 1én nhau

= Tim cach t6 chirc nhiéu cudc hop nhat cé thé

h
0 1 2 3 4 5 B 7 8 9 10 11

» Time
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Bai toan lap lich

= Bai todn trd thanh tim cau hinh A = (a,, a,,... ay)
" (a;, @y,... ay) lan lwgt la s6 thir ty cac cudc hop dugrc td chirc
theo truc thoi gian tang dan
* Cudc hop a, khéng xung dot vai cac cubce hop (a,, a,,... 3, 4)
= Cudc hop a, td chirc sau cac cudc hop (a,, a,,... a, )
= Cudc hop a, td chirc sau khi cudc hop a,_, két thic
= S6 M cang |&n cang tot

= C4 thé giai bang quay lui:
* Chon dan céc gia tri a, sao cho khong xung dot vai (a,, a,,... a, )
* Ghi nhan ciu hinh cd k I&n nhat
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Bai toan lap lich

* Tham lam:
= Cudc hop a, khéng xung dot vai cac cude hop (a,, a,,... a, ;)
= Cudc hop a, bat dau sau khi a,_; két thic
= Cudc hop a, két thic cang sém cang tot
= Thuat toan:
= S3p xép cac cudc hop tang dan theo thoi diém két thuc
= Lan lwgt chon cac cudc hop theo tiéu chi:
* Bat dau sau cudc hop trudc do (tranh xung dot)

e K&t thic s&m nhat cd thé

= Ch&rng minh thuat todn nay tdi wu? Dé
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Bai toan 1ap lich

#include <iostream>
#include <algorithm>

using namespace std;

const int MAX = 8;
int s[MAX] = { 0,
int f[MAX] = { 6
int a[MAX], e;

1.’ 3.’ 3.’ 4) 5.’ 6.’ 8 }.;
J 4.’ 5.’ 8.’ 7) 9.’ 16) 11 };

bool sapxep(int i, int j) { return f[i] < f[j]; }

int main() {
for (int i = 0; i < MAX; i++) a[i] = i;
sort(a+9, a+MAX, sapxep);
cout << "Cac cuoc hop: " << a[@];
e = fla[0]];
for (int i = 1; i < MAX; i++)
if (e <= s[a[i]]) {
cout << " " <« a[i];
e = fla[i]];
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Phan 4

Tom luoc ve ti€p can tham lam
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Tom lugce ve tiep can tham lam

= Tham lam la dang don gian hda cua quay lui:

* Thay vi duyét nhiéu phuong an (ré nhanh), ta chon phuong an
t6t nhat dé di thang

= Khéng can quay lui (vi khdng c6 nhdnh khac dé lua chon)
* Trong da phan cac bai toan loi gidi tham lam cé dd phirc tap
tuyén tinh hodc bac hai theo s6 lugng thanh phan con (theo
bac cdia cau hinh A).
= Trong cudc song, chién lwoc nay giong nhu viéc chi tinh
trvdc mot nuwdc va chon nudc di dem lai nhiéu lgi nhat

= M6 hinh todn hoc thi tiép can tham lam 13 lva chon toi
wu cuc bd, nhu vay nhirng bai toan quy hoach 16i thi tiép
can nay sé cho ra két qua toi uu



Tom lugce ve tiep can tham lam

= L&p cac bai todn ma tiép can tham lam dem lai két qua
toi wu goi la “Greedoid”

= Nhiéu thuat todn ndi tiéng thudc |&p greedoid: Dijkstra,
Prim, Kruskal, ma hdéa huffman,...

= Tham lam h{tu ich ngay ca khi thuat toan nay khong dem
lai két qua toi uu:

» Thyce té thi ngwoi ta cling khéng can két qua tdi wu ma chi can
nhitng phwong an dud tét, tiém cén vadi toi uvu

= S dung tham lam lam can khi duyét: thay vi duyét bang nhanh
can ngay tir dau, ta cé thé dung ti€p cdn tham lam dé tim ra
mot nghiém du tot, va sir dung két qua nay lam cén trén cho
viéc tim kiém nghiém téi wu
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Phan 5

Bai tap
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Bai tap

1.May tinh can thuc hién N tac vu. Tac vu thd k cé
deadline 1a d, va diém p,, nghia 1a néu tac vu hoan
thanh khéng mudn hon thdi diém d, thi s& ducc
terOng o) diém, nguac la1 thi khong duoc thudng gi.
MGi tac vu déu can 1 don vi thdi gian dé thuc hién,
may tinh bat dau thuc hién tir thoi diém 0. Hay chi ra
lich trinh thuc hién dé dugc nhiéu diém thudng nhat.

Vi du: N =5 Tacvu: O 1 2 3 4
D: 2 1 2 1 3
P: 100 19 27 25 15

Thir tu thuc hién 13 0-2-4-1-3 vdi tong diém thudng 1a 142
(hoac thuc hién theo thir tu 0-2-4-3-1)
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Bai tap

2.

Mot clra hang co N d6 vat, do vat thi k co trong
ugng w, va gia tri p,.

VIGt tén trém lot vao clra hang, han chi co thé lay
trom s6 do vat cé téng trong luong toi da W don vi.
Hay chi ra cach lua chon cac @6 vat an trom sao cho
tong gia tri 13y trém dugc 1a 16n nhat.

Vidu: W=19, N =3

D6 VAat: 1 2 3
Gia tri: 20 16 8
Trong luong: 14 10 6

Phuong an toi uu: 18y dé vat 2 va 3
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Bai tap

3.Tim s6 nguyén duong K nhd nhat ma tich cac chit s6
ctua K bang N. Néu khoéng ton tai K thiin ra “NO”.

Vi du: N =12 K =26
N =20 K =10
N = 33 NO

4. MOt trang trai cé N con bo sita, con thd k cho san
ugng sua a, lit trong moi 1an vat sita. Tuy nhién, moi
<hi vat sita mét con bo thi nhirng con con lal sé e sg
va soO sifa gidam di 1 lit. Hay chi ra thi tu vat sifa dé
thu dugc nhiéu nhat.
Vi du: N=4 A=(4 4 4 4) KQ = 10
N=4 A=(2 1, 4, 3) KQ =6
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