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1
MO DAU
1. Tinh cép thiét cia dé tai

Mot trong nhimng tiéu chi dé danh gid chat luong mot truong
trung hoc pho thong (THPT) d6 1a s6 luong hoc sinh gioi cua trudng
so v6i mit bang chung cia tinh, cia ca nudc.

Mon Tin hoc dugc dua vao giang day chinh thirc ¢ truong THPT
tr nam hoc 2006 -2007 tuy nhién trong thuc t& mon Tin hoc di duge
dua vao tham gia thi hoc sinh gioi cap tinh, cap qubc gia tir rat lau:
tinh doan Binh Pinh td chitrc cude thi Tin hoc tré khong chuyén lan
dau tién tir nam 1995, Hoi thi Tin hoc tré toan quéc (tén cli trudc kia
1a Hoi thi tin hoc tré khong chuyén toan quéc) duge to chuc 1an dau
tién vao nam 1995, ky thi hoc sinh gioi Tin hoc qubc gia dugc to
chie 1an dau tién vao nam 1995, ky thi Olympic Tin hoc qudc té
(I00) td chitrc 1an dau vao nam 1989, cudc thi Olympic Tin hoc Toan
qudc duge td chire lan dau tién vao nam 1994...).

Chung ta biét ring dé c6 két qua cao trong ky thi tuyén chon hoc
sinh giéi mon tin hoc néi chung thi hoc sinh phai ¢6 von kién thirc vé
thuat toan dé giai dugc cac bai toan kho (dic biét la cac thuat toan
nang cao), sau d6 hoc sinh s& sir dung ngdn ngir lap trinh nao d6 dé
13p trinh dua vao thuat toan da tim dugc va giai bai toan theo yéu
cau. Chuong trinh giang day & sach gido khoa ctia mén Tin hoc hién
hanh trong trudng THPT c6 lwong kién thirc rat han ché va vo cung
don gian, khong du co s& va khong thé 1a nén tang dé hoc sinh c6 thé
dwa vao von kién thirc d6 tham gia mot ky thi hoc sinh gioi cép tinh
hay cao hon. Cau hoi dat ra: “Lam thé nao dé hoc sinh cé thé dat
két qui cao trong cdc ky thi hoc sinh giéi mén Tin hoc trong
trwong THPT?” yéu ciu cic gido vién gidng day mon Tin hoc trong

trudng THPT phai suy nghi giai quyét.
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Quy hoach dong (Dynamic Programming) 1a mét phuong phap
rat hiéu qua dé giai nhiéu bai toan tin hoc, dic biét 1a nhiing bai toan
tdi uu, c6 mot sb bai toan sir dung phuong phap quy hoach dong lai
cho hiéu qua cao hon hon hin so v&i nhiéu phuong phap khac. S6
luong bai toan tin hoc duge giai bang phuong phap quy hoach dong
cling rat 16n. S6 luong cac bai thi co thé ap dung phuong phap quy
hoach dong dé giai trong d¢ thi hoc sinh giéi mén Tin hoc thudong rat
cao. Vay “Cé phii tit cd cdc bai todn téi wu déu cé thé dp dung
phuwong phdp quy hoach dpng dé giii?; “Lam thé nao dé nhin
dang dwoc bai todn dé cé thé dp dung phwong phdp quy hoach
dong dé giai?; “Lam thé nao cé thé gidi mét bai todn bang phwong
phdp quy hoach dong?”;...

Vi nhitng 1y do trén toi xin chon dé tai “PHUONG PHAP QUY
HOACH PONG VA UNG DUNG DAY TIN HQC CHUYEN
TRUNG HQOC PHO THONG”

2. Muc tiéu nghién ctru dé tai

Muc tiéu chinh cta d& tai 1a nghién ctru vé phuong phap Quy

hoach dong rng dung day hoc sinh chuyén tin hoc khéi THPT.

- Gitp cho hoc sinh chuyén tin hoc khéi THPT thi dat két qua

ngay cang cao.

- Taora nguén tai liéu tham khao vé thuét toan hd tro cho hoc

sinh, gido vién day tin hoc chuyén THPT.
3. Poi twgng va pham vi nghién ciru
% Doi twong nghién ciru

- Phuong phap Quy hoach dong va cac bai toan tdi uu.

- Hoc sinh chuyén tin hoc khdi THPT, gido vién giang day

mon Tin hoc trong truong THPT.

< Pham vi nghién ciru
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Phuong phap quy hoach dong, ap dung phuong phap quy
hoach dong dé gidi cac bai toan trong chuong trinh chuyén
tin hoc THPT.

4. Phwong phap trién khai

a. Phwong phap nghién ciru tai liéu

(o

Thu thap, phan tich cic tai liéu va thong tin lién quan dén
quy hoach dong.

Lua chon mot s6 bai toan béng phuong phap quy hoach dong
trong chuong trinh tin hoc chuyén THPT.

. Phwong phadp nghién cvvu thuc nghiém

St dung phuong phap quy hoach dong bdi dudng hoc sinh
gioi khdi 11, 12 tham gia ky thi hoc sinh gioi cdp tinh tai
truong THPT Hoa Binh ndm hoc 2011 — 2012.

Thiét ké cac bai toan di duogc lya chon trong chuong trinh
tin hoc chuyén THPT bang phuong phap quy hoach dong.
Dung ngoén nglt 1ap trinh Pascal cai dat bai toan, chay thu

nghiém trén mot sb bo dit liéu dé danh gia két qua.

5. Y nghia khoa hoc va thuc tién ciia dé tai

a.

Vé mdt Iy thuyét:

Tim hiéu phuong phap Quy hoach dong.

Hiéu va van dung phuong phap quy hoach dong vao giai cac
bai toan trong chuong trinh chuyén tin hoc THPT dac biét la
cac bai toan t6i uu.

Vé mt thuc tién:

Tao ngudn tai liéu tham khao thuat toan vé phuong phap quy
hoach dong hd trg cho giao vién day mén tin hoc, hoc sinh
chuyén tin hoc THPT.
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— Giup hoc sinh nhan dang dugc bai toan t8i wu nao co thé ap
dung dugc phuong phap quy hoach dong dé giai bai toan.

— Giup hoc sinh hiéu va van dung duoc phuong phip quy
hoach dong vao giai cac bai toan téi wu dé hoc sinh dat két
qua cao hon trong ky thi hoc sinh gioi cac cap.

6. B6 cuc ciia ludn vin:

Noi dung chinh cta luén van dugc chia thanh 3 chuong nhu sau:

Churong 1: Co s6 1y thuyét vé quy hoach dong

Chuong nay gi6i thiéu nhitng khai niém co ban vé quy hoach
dong, cach nhan dién xem bai toan t6i wu nao d6 co thé ap dung
phuong phap quy hoach dong dé giai dwoc hay khong? Céc budc dé
giai bai toan bang phuong phap quy hoach dong.

Chirong 2: Mot s bai toan quy hoach dong co ban ding dé day
hoc sinh chuyén THPT.

Chuong nay gidi thidu mot sd bai toan t6i wu, phan tich va cach
giai bai toan ti wu dé bang phuong phap quy hoach dong.

Chirong 3: Cai dit chuong trinh, két qua.

Chuong ndy gidi thiéu vé& cong cu lap trinh Pascal va dung
Pascal dé cai dat , giai bai toan duoc gidi thiéu ¢ chuong 2 bang
phuong phap quy hoach dong, dung trinh dich Free Pascal dé dich

chuong trinh, nhan xét két qua sau khi thuc hién chuong trinh.
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CHUONG 1
CO SO LY THUYET VE QUY HOACH PONG
1.1. MOT SO KHAI NIEM:

1.1.1. Bai toan téi wu:

a. Khdi niém:

Bai toan toi wu gém ¢6 1 ham f goi 13 ham muc tiéu hay ham
danh gia; cac ham g, gy, ..., g, cho gia tri logic goi 1a ham rang
budc. Yéu cau ciia bai toan 1a tim mot cau hinh x thod man tat cd céc
rang budc g1, Gz, ..., g.:0i(X) = TRUE (Vi:1< i < n) va x 14 t6t nhét,
theo nghia khong ton tai mt cdu hinh y nao khéac thoa man cac ham
rang budc ma f(y) tot hon f(x).

Bai toan tdi uu 13 bai toan thudng cé nhiéu nghiém chip nhan
dugc va mdi nghiém c6 mot gia tri danh gia. Muyc tiéu dat ra la tim
nghiém t6i wu, d6 12 nghiém c6 gia tri danh gia 16n nhat hodc nho
nhét (t6i uu).

b. Mgt s6 vi du vé bai todn toi wu:

Vidu 1.1:

Trong mit phing toa d6 Oxy tim toa d6 (x,y) dé tong x + y dat
gia tri 16n nhat ma x* + y* < 1.

O bai toan trén ta thay:

Ham muyc tiéu : x +y = max

Ham rang budc : X* +y* < 1.

Vi du 1.2: Bai toan xép Ba 16

C6 mot ba 16 ¢ thé chira tdi da trong luong M va co n dd vat
(n £100), mdi dd vat co trong lugng w; va gia tri b;; M, w;, b; 1a cac
s6 nguyén. Hiy chon va xép cac d6 vat vao ba 16 dé tong gia tri cua

ba 16 1a 16n nhat.

Vi bai toan trén ta thy:



6

Ham muc tiéu: ZDI —~max,i=1,2,...,n

Ham rang budc : zwi =M,i=1,2,...,n.

Tom lai, bai toan t6i wu rat phong phu, da dang, dwoc tng
dung nhiéu trong thiec té nhwng ching ta ciing can biét rang da so
cde bai todn toi wu la khéng gidi dwoe hodc chiea gidi duwoc.

1.1.2. Cong thirc truy héi (H¢ thire truy hoi):

Khdi nigm: Cong thuc truy hdi 1 cong thirc thé hién quan hé
gilta cac budc trong mot bai toan va két qua cua budc sau thuong
dwa vao két qua cua cac bude trude d6. Két qua cia bude cudi cing
1a két qua cua bai toan.

1.2. PHUONG PHAP QUY HOACH PONG:

1.2.1. Phuwong phap chia dé tri:

“Chia dé tri” 14 viéc tach bai toan ban dau thanh céc bai toan
con doc 1ap, sau do gidi cac bai toan con nay rdi to hop dan 101 giai
tlr bai toan con nhd nhét dén bai toan ban dau.

Phuong phép chia dé tri 1a phuong phép thong dung nhit trong
Tin hoc.

Phuong phap chia dé tri thuong duoc ap dung cho nhimng bai
toan c6 ban chat dé quy (bai toan P co ban chit dé quy thi bai toan P
c6 thé duogc giai bang 101 giai cia bai toan P’ co dang gidng nhu P.
Tuy nhién, ching ta can luu y rang: P’ tuy c6 dang gidng nhu P
nhung theo mot nghia ndo d6 P’ phai nhé hon P, dé gidi hon P va
viéc giai n6 khong can dung dén P).

Giai thuat ding dé giai bai toan co ban chit dé quy goi 1a giai
thuat d¢ quy.

1.2.2. Khai niém vé phwong phap quy hoach dong:

a. Khdi niém:
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Phuong phap quy hoach dong (Dynamic Programming) 1a mot
k¥ thuat nham don gian hoa viéc tinh todn cac cong thirc truy hoi
br:ing cach luu toan bo hay mét ph?m két qua tinh toan tai mdi budc
trudc d6 véi myc dich sir dung lai.

Nhu vy, Quy hoach déng = Chia dé tri + Mang (luu lai két
qua).

Phuong phdp quy hoach dong do nha todn hoc ngudi My
Richard Bellman (1920-1984) phat minh nam 1953. Phuong phép
nay ding dé giai cac bai toan t6i wu c6 ban chat dé qui, tirc 1a tim
phuong an téi wu cho bai toan d6 ¢6 thé dua vé tim phuong an tdi wu
ciia mot s hitu han cac bai toan con.

Diém khac nhau co ban giita quy hoach dong va phuong phap
dé quyla:

e Phuong phéap dé quy giai quyét bai toan theo hudng top-
down, nghia 1a dé giai bai toan ban dau, ta phai di giai tit ca cac bai
toan con cua né. Pay la mot phuong phap hay, tuy nhién phuong
phap nay s& gip han ché vé mit thoi gian, tbc d6 do phai tinh di tinh
lai nhiéu 1dn mot sb bai toan con gidng nhau nao do.

e Phuong phap quy hoach dong st dung nguyén ly
bottom-up, nghia 1a "di tir dudi 1én". Pau tién, ta s& phai giai cac bai
toan con don gian nhat, c6 thé tim ngay ra nghiém. Sau d6 két hop
c4c bai toan con nay lai dé tim 151 giai cho bai toan 16n hon va cr
nhu thé cho dén khi giai dugc bai toan yéu ciu. Vi phuwong phap
nay, mdi bai toan con sau khi giai xong déu duogc luu trit lai va dem

ra st dung n€u can. Do do tiet ki€ém bd nho va cai thién dugc toc do.
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b. Péc diém chung ciia quy hoach djng:

Quy hoach dong bat dau tir viéc giai tit ca cac bai toan nho
nhat (bai toan co so) dé tir do tirng budc giai quyét nhing bai toan
16n hon cho t&i khi giai dugc bai toan 16n nhét (bai toan ban dau).

Quy hoach dong can phai c6 bang phuong an

Y tudng co ban cua phuong phap quy hoach dong la tranh
tinh toan lai cac bai toan con da xét, noi cach khac phuong phap quy
hoach dong da thé hién sttc manh cua nguyén 1y chia dé tri dén cao
do.

Tom lai:

=  Quy hoach dong dung dé giai quyét bai toan t6i uu
theo nguyén 1y “chia dé tri” nhung thyc chét 1a mot
phuong phéap cai tién hon cua phuong phap giai
quyét bai toan theo huéng dé quy.

=  Quy hoach dong lam gidm d¢ phtc tap, gidm thoi
gian giai quyét bai

* Quy hoach dong thudng tiép can theo hudng tir
dudi 1én (Bottom — up)

1.2.3. Cac cach thwe hién phuwong phap quy hoach dong

Quy hoach dong thuong ding mét trong 2 cach tiép can sau:

a. Tiép cdn tir dwdi lén (bottom up)

b. Tiép cén tir trén xuéng (top down)

Céch tiép can tir dudi 1én hiéu qua hon nén céach tiép can tir
dudi 1én (bottom up) thuong duoc sir dung nhiéu hon.

1.2.3. Cac yéu ciu ciia mdt bai toan toi wu sir dung dwoc
phuong phap quy hoach dong

Mot bai toan tdi wu mudn giai dugc bang phuong phap quy

hoach dong khi bai toan tdi wu d6 c6 cac dic diém dudi day:
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i. Bai toan 16n phai phan rd duoc thanh nhiéu bai toan
con, ma sy phdi hop 10i giai cua cac bai toan con d6 cho ta 1oi
giai cua bai toan lon.

ii. Vi quy hoach dong 1a di giai tt ca cc bai toan con nén
néu khong dii khong gian vat 1y luu trit két qua (bd nho, dia

...) d& phéi hop chung thi phuong phap quy hoach dong ciing

khong thé thue hién duoc.

iii. Qua trinh tir bai bai toan co sd tim ra 101 giai bai toan
ban dau phai qua hiru han budc.
1.3. CAC NGUYEN TAC CO BAN CUA QUY HOACH PONG

1.3.1. Nguyén tiic danh s cic giai doan tir dwéi 1én

1.3.2. Nguyén tic thong sé héa bai toan

1.3.3. Nguyén tac 10ng:

1.3.4. Nguyén 1y t6i wu Bellman:

Ta biét rang quy hoach dong thuong dung dé giai bai toan tdi
ru- bai toan yéu cau tim mot giai phap t6t nhit trong cac giai phap
c6 thé tim dugc. Co so cua quy hoach dong trong bai toan t6i vu 1a
nguyén 1y t6i uu Bellman.

Nguyén 1y t6i uvu Bellman dugc phat biéu nhu sau: “Ddy t6i
wu cac quyét dinh trong mot qud trinh quyét dinh nhiéu giai doan c6
thudc tinh 1 dit trang thdi va cdc quyét dinh ban dau bt ké nhw thé
nao, nhitng quyét dinh con lai phdi tao thanh mét cach gidi quyét toi
wu khéng phu thudc vao trang thai dwegc sinh ra tir nhitng quyét dinh
ban dau”.

Hay noi cach khéc: “Gidi phdp t6i wu cho bai todn P can
chita gidi phdp t6i wu cho cdc bai todn con ciia P
Do vay khi giai bai toan theo quy hoach dong néu ding mot

phuong phap gdm nhiéu buéc tién hanh thi diéu kién can dé giai



10

phap nay téi uu 1a né dwoc xdy dung tir nghiém t6i wu cua nhiing
bude trude.
1.4. CAC BUOC GIAI BAI TOAN TOI UU BANG QUY
HOACH DONG
Buwéc 1: Lap cong thire truy hoi
Buwdéc 2: T chire dir li¢u va chwong trinh
Buwéc 3: Truy vét, tim nghiém cia bai toin dwa vao bang
phuong an
1.5. UU PIEM VA HAN CHE CUA PHUONG PHAP QUY
HOACH DONG
1.5.1. Uu diém:
Tiét kiém duoc thoi gian thuc hién vi khong can phai tinh di
tinh lai nhiéu 1an mot s6 bai toan con giéng nhau.
1.5.2. Han ché
e Viéc tim cong thirc truy hdi hodc tim cach phan ri bai toan
nhiéu khi doi hoi su phan tich tong hop rat céng phu, dé sai sot, kho
nhan ra nhu thé nao 1a thich hop, doi héi nhidu thoi gian suy nghi.
Dong thoi khong phai luc nao két hop 101 giai ctia cac bai toan con
ciing cho két qua cua bai toan 16n hon.
e Khi bang luu trit doi hoi mang hai, ba chiéu ... thi khé c6 thé
xur 1y dit lidu v6i kich ¢& mbi chiéu 16n dén hang tram.
e Co nhitng bai toan t6i wu khong thé giai dugc bang quy hoach
dong
Tém lai:
Khéng phdi lic nao viéc két hop cdc bdi todn con ciing cho ta
két qua ciia bai todn lom hon. Hay néi cach khdc la viéc tim kiém

"cong thire truy hoi" rdt khé khan. Ngoai ra, so heong cdc bai todn
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con can luu trit ¢6 thé rat Iém, khong chdp nhan dwoc vi dir liéu va
bo nhé may tinh khong cho phép.
Két chwong

Quy hoach dong la mot phuong phap hay va hiéu qua, nd co
thé giai duoc hau hét cac bai toan toi wu. Tuy nhién, khi giai bai toan
theo hudng quy hoach dong, ta can phai tim cong thic truy hoi that
chinh xac va chirng minh d¢ chinh xéc tin cdy cua nd.

Cho dén nay, van chua c6 mot dinh 1y nao cho biét chinh xéac
mot bai toan tdi wu nao co thé giai quyét hidu qua bang quy hoach
dong. Tuy nhién, dé biét dugc bai toan c6 thé giai bang phuong
phap quy hoach dong hay khong, ta c6 thé tu dat cau hoi: “ Mgt
nghiém tbi wu ciia bai toan 16m c¢é phai 1a phdi hop cic nghiém
tdi wu clia cic bai toan con hay khong?” va “Li¢u cé thé nao luu
trir dwgc nghiém cdc bai toan con dwéi mét hinh thirc nao do dé
phoi hop tim nghiém ciia bai toan 16n?”

CHUONG 2
MOT SO BAI TOAN QUY HOACH PONG CO BAN DAY
HOQC SINH CHUYEN TIN TRUNG HQC PHO THONG

Trong chuong nay chung t6i xin gidi thidu mot sd bai toan quy
hoach dong co ban sir dung giang day cho hoc sinh chuyén tin khoi
THPT.

2.1. TRIEN KHAI NHI THUC NEWTON (a+b)"

2.1.1. Phat biéu bai toan

Hay trién khai nhi thirc Newton (a + b)" khi biét gia tri n.

Input: s6 nguyén duong n.

Output: nhi thirc (a + b)" di duoc trién khai.

Vidu2.1: véin=>5:

(a+b)* =2+ 5a’b + 10a°b® + 10a’b® + 5ab* + b°
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2.1.2. Phan tich, xi ly bai toan

Nhi thirc Newton duoc trién khai theo cong thic sau:

ath "= Scr'fa""‘bk

k=0
Véi o = n(n=1)..(n—k+*1) _ n!
" k(k =11 k!(n—k)!

Nhu vay mubn trién khai duge nhi thirc Newton thi ta phai tinh
duge C voi 0<k<n.
Cong thice cho phép tinh t6 hop chap k cia n nhu sau:
ok = {1 k=0;k=n
To|lck ek, 1=sk=n-1

2.1.3. Thuit giai bai toan bing quy hoach dong

Ta cai tién thuat toan trén, st dung phuong phap quy hoach
dong dé tinh C* nhu sau:

*  Str dung mang C[0..n,0..k] luu cac két qua C[i, j] da tinh

trudc do6, trong do:

= C[ij] chia gia tri C/

= (Ji,] dugc tinh:
C[i,j]={lc__ o 1=Ohayi=d

0-Lj7U*Cli~Lj] j>1

Thuét toan quy hoach dong tinh C: nhu sau:

Procedure C[n, K]
begin
{ Str dung méng 2 chiéu C[O0..n,0..K]}
forifrom Oto n-kdo CJi, 0] =1 endfor (*)
for ifrom Oto kdo CJi, i] = 1 endfor (**)
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{tinh tceng cot}
forjfrom 1to kdo
forifromj+1ton—-k+jdo
Cli,j1=Cl[i-1,j-1]+C[i- 1,1 (™)
endfor
endfor
return C[n, K]
end

Str dung thu tyc trén dé ta tao duoc mang C[0..n, 0..k]. Dé khai
trién nhj thitc ta ta can dung dén C¥ (1 £ k < n - 1), khi d6 C}
chinh 13 phan tir C[n, k] trong mang C.

2.1.4. Do phirc tap thuat toan

Do phc tap vé thoi gian 1a O(nk).

Do phuc tap vé miat khong gian 1a O(nk).

2.1.5. Vi du minh hoa
2.2. DAY CON CHUNG DAI NHAT

2.2.1. Phat biéu bai toan:

Cho hai day ky hiéu X va Y, day con chung dai nhét ctia X va
Y la day cac ky hiéu nhan dugc tir X bé“mg cach x6a di mot sb cac
phan tir va ciing nhan dugc tir Y bang cach xo6a di mot sd phan tu.

Vi du: cho X = ABCDCAE; Y = DACDBA

X= A B c D ¢C A E

Y=DA c b B A

Diy con chung dai nhat: ACDA.

2.2.2. Phén tich, xir Iy bai toan:

C6 nhiéu cach dé giai quyét bai toan trén: thudt toan vét can,
dé quy...

¢ Thuit toan vét can:
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Do phirc tap ctua phuong phap nay la O(m2") la ham mi >
khong kha thi.
+» Thuét toan d¢ quy:
Thuét toan c6 do phirc tap vé thoi gian €2 (2™)
2.2.3. Thuit giai bai toan bing quy hoach dong
» Taky hiéu
o Xi=XXp...x; duoc goi 14 tién t6 thir i ciia X.
o Yj=YiYs...yla tién t6 thir j cia Y.
= Dung mang c[0..n, 0..m] dé luu gia tri do dai cua cac diy con
chung dai nhét ciia cac cap tién t.
= Goicli, j] 1a d6 dai day con chung dai nhét cia X; va Y.
= Khi d6 do dai diy con chung dai nhit cia X va Y sé& la
c[n,m].
= Truong hop don gian nhat: d6 dai ddy con chung dai nhat
clia cia mot ddy rdng va mot day bat ky ludn bang 0 do d6
c[i, 0] =0 vaclO0, j]= 0 véi moi i, .

=  Vaytaco:
0 i=0hayj=0
cli, j1=qcli-1 j~-1]*1 Lj>0,% 7y,

max(c[i—L j], cfi,j~1 1,j>0,x %y,

Thuat toan quy hoach dong:

Procedure LCS-length(X, Y)

Begin
n = length (X)
m = length (Y)

for ifrom Oto ndo cJi, 0] = 0 endfor
for jfrom O to m do c[O, j] = 0 endfor
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forifrom 1tondo
for jfrom 1to mdo
if (xi=y)thenc[ij]=c[i-1,j-1]+1
else
cfi, j] = max(cfi - 1, j], cfi, j-1])
endif
endfor
endfor
return c
end

Truy vét, tim két qua
Day S chinh 1a day két qua can tim, C[n, m] chinh 1a do dai
xau S da tim thiy.
2.2.4. D} phirc tap thuit toan
Thuat toan tinh mang n x m phéan tir boi hai vong lap 16ng
nhau: d§ phuc tap O(nm).
2.2.5. Vi du minh hoa
2.3. BAI TOAN XE}’ BALO s
2.3.1. Phat biéu bai toan
C6 mot ba 16 ¢ thé chira téi da trong |

lugng M va c6 n d6 vat, mdi do vat co trong

luong w; va gia tri bi. M, w;, b; 1a cac $b
nguyén. Hay chon va xép cac do vat vao ba 16 dé tong gia tri clia ba
16 14 16n nhat.
2.3.2. Phan tich, xir 1y bai toan
C6 nhiéu thuét toan dé giai bai toan nay: vét can, chia dé tri. ..
«» Thuét toan vét can:

Do phure tap thuét toan 1a O(2"), day 1a ham mil.
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< Thut toan chia dé tri:

D0 phirc tap cua thuat toan O(2") 12 ham mil.
2.3.3. Thuét giai bai toan bing quy hoach dong

e Sir dung mang v[0..n,0..M] dé luu trit lai cac giai phap cia
cac bai toan con.

e Goi v[i, j] 1a tong gié tri 16n nhit ciia ba 16 ma trong lugng
khong vuot qué j khi chi sir dung cac do vat {1, 2, .., i}. Khi
d6 gia tri 16n nhat khi duoc chon trong s n géi véi gidi han
trong lugng M chinh 1a v[n, M].

e Voi gidi han trong luong j, viéc chon t6i wu trong s6 cac 201
{1,2, ...,i-1, i} dé co gia tri 16n nhat s& c6 hai kha ning:

= Néu khong chon goi thir i thi v[i, j] 12 gia tri 16n
nhit c6 thé bang cach chon trong s cac goi {1, 2,
..., 1-1} voi gidi han trong lugng 14 j tic 1a vli, j]
=v[i—-1,]]

»  Néu c6 chon goi thir i (tit nhién chi xét toi trudng
hop nay khi ma w;<j) thi v[i,jl=vi+ V[i—1, j—
wi

e Vi theo cach xay dung v[i, j] 1a gia tri 16n nhét c6 thé nén
v[i, j] s€ 1a max trong hai gia tri thu dugc ¢ trén tc la :

Vi, j] = max{ v[i - 1, j], vi + V[i -1, j — wi]}
e Ban dau:
= V[0, ]j] =0 vdimoij.
= V[i,j]=0 v&i moi i.
e Sau d6 v[i, j] s€ dugc tinh theo v[i-1, j] hodc v[i- 1, j — w;].

Thuét toan nhu sau:

Function Balo(n, M)
Begin
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For i from O to n do v[i, 0] = 0 endfor
For jfrom O to M do v[O, j] = 0 endfor
For ifrom 1ton do
For jfrom 1to Mdo
If (W< j then {c6 thé st dung db vét i}
If (bj+V[i-1,j—w]>V[i-1,]])then
V[ijl = by +V[i - 1, j—wi] {str dung db vét i}
else
v[i, j] = V[i-1, j] {khéng st dung dé vét i}
endif
else {w;, >j}
Vi, j] = V[i-1, j] {khéng st dung db vat i}
endif
endfor
endfor
return v[n, M]
end

Truy vét, tim két qua bai toan.
2.3.4. Bo phirc tap thuit toan
Thuat toan tinh mang n x M phan tir boi hai vong lip 1dng
nhau: do phtic tap thoi gian la O(nM).
2.3.5. Vi du minh hoa
2.4. BAI TOAN NHAN TO HQP DAY MA TRAN
2.4.1. Phat biéu bai toan:
C6 nma trdn My, Mo, ..., M,
Voi:
M 1a ma tran kich thudc d[1] x d[2]
M 1a ma tran kich thudc d[2] x d[3]
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M, 1a ma tran kich thude d[n] x d[n+1]
Tim cach két hop tich My M,. .... M, sao cho thuc hién it
phép nhan nhét.

2.4.2. Phan tich, xir ly bai toan:

e Trudc hét, néu diy chi c6 mot ma trén thi chi phi bang 0.

e Chi phi dé nhan mot cap ma tran co thé tinh duoc ngay:
M1.M; la d[1] x d[2] x d[3].

e Ta biét ring phép nhan ma tran khong c6 tinh chét giao hoan
nhung ¢6 tinh két hop: (A.B).C= A . (B.C). Vithéco
thé thuc hién tinh tich My M,. .... M, boi nhiéu thir ty két
hop khac nhau.

Vian dé dit ra 1a cach két hop nao thyc hién it phép nhan nhat.
«» Thuat toan vét can:

Do phuc tap Q(2") = Ham mi.

2.4.3. Thuit giai bai toan bing quy hoach dong

Néu diy chi c6 mot ma tran thi chi phi bang 0.

Chi phi dé nhan hai ma tran lién tiép bat ky trong day ta c6 thé
tinh dugc ngay va ghi nhan. Sir dung nhimng thong tin d ghi nhan dé
t6i wu hoa nhitng phi ton nhan by ba ma tran lién tiép... Cu tiép tuc
nhu vay cho t6i khi ta tinh dugc phi ton nhan n ma tran lién tiép.

Ta xdy dung mang m[1..n,1..n] véi m[i,j] 1a s& phép nhan sb
hoc tdi thiéu can thuc hién dé nhan doan ma tran lién tiép M;...M;
voii L.

Véi mdi m[i,j], i € j, nén chi nira trén dudng chéo chinh cua
mang m dugc st dung.

Mobi m[i,j] dugc tinh theo cong thic:
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itk<j

0 i=j *)
m; min(m;, *m,, ; *dd,.,d;.)) <]

Giai thich cong thuc trén:

Véii=j: 16 rang m;; = 0.

Véi i <j: Mi...Mj = (M ...My).(Mys1...M;) ¢6 nhidu cach két
hop v6i i £k<;j.

V&i mot cach két hop (phu thude vao vi tri k), s6 phép toan toi
thiéu phai thuc hién 1&: m[i,K] (s phép todn nhin sé hoc toi thiéu dé
tinh Mi...M) + m[k+1,j] (s6 phép nhin sé hoc toi thiéu dé tinh
Mys1...M;) + d[i].d[k+1].d[j+1] (s6 phép nhdn s6 hoc ciia tich hai ma
tran tich Mi...My V& Mys1...M;). Tt d6 suy ra: vi c6 nhiéu cich két
hop ma ta can chon cach két hop dé co chi phi it nhat (sé phép nhan
s6 hoc 1a thap nhét) nén ta cuc tiéu hoa m[i,j] theo cong thirc (*).

Vay muén tinh m[i,j] thi ta phai c6 gia tri m[i,k] va m[k+1,j]
voi 1 KKk<j.

Mang m s& dugc xay dung dan theo timng dudng chéo.

Puong chéo s s& gdm cac phan tir m[ij]maj-i=s.

Viy ta co:

_)0 s=0
m. =
Y min (my M P didegdingg)  0<s<in

Xay dung mang m mdi chi cho phép tinh sb phép nhan tdi
thiéu (gia tri) cta giai phap.

Ta can phai xdy dung giai phap (cach thyuc hién cic phép nhan
ma tran) bang cach str dung bang phu g[1..n,1..n] d ghi nhé chi sb k
cho giai phap tdi wu mdi bude.

Thuat toan:
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matrixChain(n)

begin
forifrom 1to ndo
forj:=1tondo
if i >=jthen m[i, j] =0
else m[i,j]=+<
endif
endfor
endfor
for s from 2 to n do {tinh tat cé cac duong chéo s}
for ifrom 1to n—s + 1 do{tinh mét dwong chéo s}
j=i+s-1
{tinh m;=min(m; . + My j+ didie1disg)
mi,j] = +°°
forkfromitoj-1do
x = m[i,K] +m[k+1,j] + didk+1dirs+1
if (x <m(i,j]) then

mli, j]= x
ali, j]=k {ghi nho k}
endif
endfor
endfor
endfor

return mvas
end

* Truy vét két qua tir cic bang phwong 4n
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2.4.4. Do phirc tap thuit toan

Thuét toan gdm 3 vong lap 10ng nhau, mdi vong ldp khong qua
n lan. Vay d6 phuc tap O(n®).

2.4.5. Vi du minh hoa
Két chuwong:

Bai toan tdi vu thuong c6 nhiéu phuong phéap giai quyét, tuy
nhién ding phuong phap quy hoach dong dé giai thi giam di rat
nhiéu sb lugng thao tac can thyc hién nén lam giam do phuc tap cua
bai toan.

CHUONG 3
CAI PAT CHUONG TRINH, KET QUA
3.1. NGON NGU LAP TRINH PASCAL

Ngon ngir 1ap trinh Pascal do Niklaus Wirth phat trién dua trén
Angol nim 1970. Pascal 14 tén nha toan hoc va triét hoc ngudi Phap
Blaise Pascal.

Pascal 1a ngon ngit dat biét thich hop cho kiéu 1ap trinh cdu
trac. Cho dén nay, Pascal van dugc dung dé giang day vé lap trinh
trong nhiéu trudng trung hoc va dai hoc trén thé gisi. Vi thé chung
t6i chon ngdn ngir 14p trinh Pascal dé 1ap trinh cho cac bai toan nay.

Chung t6i dung chwong trinh dich Free Pascal dé dich va thuc
hién chuong trinh.

3.2. CAI PAT CHUONG TRiNH, KET QUA THUC HIEN

Chuong trinh duoc viét bang ngdn ngit lap trinh Pascal, mbi
bai toan la mét chuong trinh con (thu tuc).

GoOm c6 4 chuong trinh con nhu sau:

* Thu tuc Khai_trien_nhi_thuc dung dé giai bai toan

“Khai trién nhi thirc Newton”.
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* Tha tyc Xau_con_chung dung dé giai bai toan “Xau
con chung dai nhat”.
» Tha tuc Xep_ba_lo giai bai toan “Xép ba 16”.
= Tha tyc Nhan_ma_tran giai bai toan “Nhan t6 hop
day ma tran”.
++Cai dat chuong trinh chinh:
Xem phu luc 2.
+»+Giao dién cua chuong trinh chinh nhu sau:

o LUAN UAN TOT NGHIEP soesex

De tai:
PHUDNG PHAP QUY HOACH DONG VA UNG DUNG DAY TIN HOC CHUYEN TRUNG HOC PHO THONG

e ]

NGUOT HUONG DAN KHODA HOC: NGUDI THUC HIEN:
PG3.TSKH TRAN QUOC CHIEN DAD THI THAD SUONG
KHMT - K14 - QUI NHON

Chuong trinh bao gom:

. Bai toan khai trien nhi thuc Mewtom.
. Bai toan xau con chung dai nhat.

. Bai toan xep Ba lo.

. Bai toan nhan to hop day ma tran.

. Thoat khoi chuong trinh.

Nhan 1..4 de chon bai toan thuc hien:

Hinh 3.1 Giao dién chwong trinh chinh
Mubn thye hién bai toan nao thi nhan sé twong tmg (1..4) trong
giao dién dé thyuc hién bai toan do.
Sau day chiing t6i xin gidi thi€u chuong trinh cta cac bai toan:
3.2.1. Bai toan “Trién khai nhi thirc Newton”
a. Mo td dir liéu
b. Cai dat

C. Giao dién
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3.2.2. Bai toan “X4u con chung dai nhat”
a. Mo td div liéu

b. Cai dat

C. Giao dién

3.2.3. Bai toan xép ba 16
a. Mo ta div liéu

b. Cai dat

C. Giao dién

3.2.4. Nhan ma tran

a. Mo td div liéu

b. Cai dat

C. Giao dién
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KET LUAN

Sau mot thoi gian nghién ctru va hoan thién luan van, ching
t6i da thuc hién dugc cac muyc tiéu dé ra nhu trong thuyét minh dé
cuong di duoc duyét. Cac két qua dat dugc bao gdm:

1. Két qua dat duoc

Dé tai da dat dugc nhitng yéu cau da dit ra vé mat 1y thuyét
cling nhu ing dung trong thuc tién.

Vé mat Iy thuyét, & tai da trinh bay duogc co sé cia quy hoach
dong: khai niém, cac budc giai bai toan bang quy hoach dong, cach
nhén dang bai toan cé ap dung dugc phuong phap quy hoach dong
hay khong.

Vé mat thue tién, luan vin da giéi thidu duoc mot sd bai toan
quy hoach dong co ban dé ap dung giang day cho hoc sinh chuyén
THPT nhiam giap cho két qua thi hoc sinh giéi mén Tin hoc tai
trudng ngay cang cao.

2. Pham vi ap dung

Mic du ddi tuong nghién ciru 1a hoc sinh gioi tin hoc trudong
THPT Hoa Binh, nhung dé tai c6 thé md rong va ap dung bdi dudng
cho hgc sinh chuyén tin hoc ¢ cac truong THPT .

3. Han ché:

S6 lwong bai toan gidi thidu con it.
4. Huémg phat trién

Trong thoi gian t6i, ching t6i s& tién hanh suu tim cac bai
toan giai dugc bang phuong phip quy hoach dong cta cac ky thi
chon HSG cép tinh va cao hon, phan dang bai dé hoc sinh s& d& nhan

dang hon.



