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Cdc Bai Tofin v& Quy Hoach Pong Triin Lé Hong D1
Pham Ngoc Chi Nhfin

Lot wnd¢ dde

A 2R

Co st nhidu phuong phap 48 gidi mét bai todn Tin Hoc .T6i xin gidi thiéu
vii nét v& phuong phdp Quy Hoach Déng va mét s bai t§p v& phwong phép nay dé
chiing ta cling trao d6i va ddt két kinh nghiém cho minh v& mot phudng phap 48 gidi
mdt bai tdp kho.Xin d& ra mét phwong phdp xin cdc ban cing rit kinh nghiém vi ching
10i.
Phudng Phép gidi bai t§p Tin Hoc:
Xét dua bai todn v& dang m6 hinh quen thudc :
* Quy hogch dfng:
- Tim cOng thitc truy hdi (4 quy) thudng xuflt phat ¥ trvdng hap ddn
gidn c6 thé tim ngay ra nghiém. *
~Tim dft liéu thich hgp .
* DB thi: \
- Gidi thu§t tim ki€m duy#ét { siu ,rong )
- Chd ¥ t§n dyng khai bdo hiing.
* Lubng cyc dai trong mang
- Cdc dang tofin ¢6 thé dua v ludeg.
- Céc trong s6 ban diu.
- Didu kién ¢6 nghiém ( t&i wu khong ?)
* Phuong 4n bing;
* S d6 mgng hwdi:
* Duyét dé quy:
- T8 chic quay lui.
- Thu hepkhong gian miu béi cdc gid tri d8 cit.
- Cdc bam wéc lugng Heuristic.
* Cdic thufe gidi d§t hig¢u -
- V& hoén vi,t6 hgp ,chinh hap..v..v..
* Cdc thuft todn hinh hoc:
- Trdi phéi
- Bao 16i.
- Phén chia da gidc
- Pudttng gép khic
- Trong ngodi da gifc
* X& Iy BIT
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Cdc Bai Todn vé Quy Hoach Péng : Trie L& Hoéng DA

Pham Ngoc Chi Nhin
* Cdc thufit todn xdp xé&p:( Quicksoﬂ,Heapsort,...)
* Tro chdi:cdc chién thuft thing
Chii ¥ : cin nhin bai todn tiY nhi¥u géc 40 ,khio. corh. ,

- Tit dé dén kho,don gidn dén phdc tap

- D&i kbi khong nén phtc tap hda bii todn don gidn
Vin d& quan trong cufi clag khi vio thi: TU TIN,BINH TINH,CHINH XAC,SANG
TAO !

C6 phdi moi bai

c6 thé gidi bling Y
phudug phip

QHP khéng ?
* Néu nhv bai tofn 15i wu ta im dugc cbng théc truy hbi thi s& gidi quy#i dugc bing
QHDP. -
Bdi vi cd sd clia QHD:1a nguyén 1§ chia dé tri. N6 1a mt phuong phap cdi
tién hon cla phwong phdp gidi bii todn theo huéng phéin rd.Tir ven d& 16n ta chia né ra
va tiép tuc nh vy cho dén khi giip bai todn cd nhd c6 thé gidi quyét dé dang;

Biii todin

I

Bai todn1 Baitodn?2 Bai todn3

BTit @%}]@ BT21 |§T22| BT23 BT3 BT32

Cdc bii todn con giéng nhau
Phuong phdp Phdn RA. i

Nhung khi gidi theo huwdng phin rd s& bi han ché vé 16c 46 chwong trinh do
phdi tinh di tinh Iai nhi®u IAn mét s6 bai todn con gidng nhau ndo d6.Dé khic phuc
khuyé&t di€m nay phwong phip Quy Hoach Péng di ra ddi ki thut botton up , di ti¥
dudi 18n.Di tif trwdng hop riéng don gidn nhdt c6 thé tim ngay ra nghiém. K& hop
nghiém cdc bai todn ¢& nhd ta thu duge nghiém bai todn ¢d 16n hdn va ot t€p tuc nhu
thé cho dén khi tim dugc nghiém cla bai todn.

Tredmg hgp don gidn:
Phuong Phdp QHD
fo
fil_
£
f”o fl

Trang 2




Céic Bai Todn vé Quy Hoach Péng =~ - Triin Lé Hong D
: Pham Ngoc Chf Nhin

Han ché&' o _
Tuy nhién khéng phdi lic ndo sy k&t hep 197 gidi cita cdc bai tofn con ciin g
cho ta 13i gidi clia bai todn ¢ 1dn hon.

S8 lugng bai tofn con-clin gidi quy&t va hvu trit ddp 4n ¢6 thé it 16n khéng
thé chdp nhin duge.vi dirliéu va by nhd méy tinh khong cho phép.

Tuy nhién da s8 cdc bai téan t6i wu c6 thé dwa v& phuong phdp QHD dé€ gidi
quydt mét céch c6 hi¢u qud.

Khi gidi bai todn bing phwong phdp QHD ,phudng trinh truy hoi clin phdi
chinh xfic,cin phdi ching minh d¢ chinh x4c tin ¢y cla n6.

Bén Tre ngay 2 - 3 -1998
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Céc Bai Todn vé Quy Hoach Dfng Trin Lé Hong Di
Pham Ngoc Chi Nhén

Cac Bai Toan vé Quy Hoach Béng
Bai todn 1.

Bai todn 1t m xéu con chung dai nhAt.

X#u con chung dwdc dinh nghia nhy sau: Néu xda di mt s8 ki 1 cda hai xéu
thi hai x4u con cdn lai clia chdng bing nhau.

Vi du: a=(CEACEEC)
b=(AECECA)

K&t qui ddy con chung dai nhit 1a:

¢=(ECEC) ho#ic c=(AEEC)

C6 thé gidi bai todn nay theo nhidu cdch.Nhung bai todn ndy c6 the sit dung
phwong phdp Quy Hoach Pdng v6i hiéu qud t6t hon:

- Gid st ta c¢6 ddy a ¢6 d§ dai n,ddy b c6 d§ dai m

- Gid sit : L(i,j) 1a 46 dAi 16n nhdt cda ddy con chung cia 2 ddy:

aip...4
by...by (v6i i<n,j<m)
Ta thit di tim céng théc d¢ qui € tinh L(G,j) .

Trudng hgp don gidn nht . Néu i=0 hosic =0 thi L(,j)=0.

1./N& (i=0) or (j=0) L(i,j)=0

2./Néu (i>0) and (j>0) and aizbj . ta 6 L(i,j)=Max(LG-1,j),LG,i-1))

3./N&u (150) and (j>0) and ai=bj . ta ¢6 L(i,j)= 1 +L(-1,j-1)

Phutong Phap:Ding bdng A€ luu két qui clia céc bai todn con . m&i fin cin d&n ta chi
cén truy xudt trong béng.
Néu ta viét mot ham tinh 49 dii theo ham nhu sau;

Function L{i,j:byte):byte,

Begin
if (i=0)or(j=0) then L:=0
else
ifalij=b(j] then
Le=l+L{i-1,j-1)
else
L:=max(L(i-1,5), L(i,j-1));
End;

Tuy doan chwong trinh trén vén cho két qua ding nhung vE thdi gian bi chim lai
rél nhidu do tinh lai nhi®u (in két qud bai tofn con nao d6 va ddng thoi tam cho chwong
trinh dé bi tedn stack . D& khic phyc han ch& d6 ta Ding mang dé luu lai két qud céc
bai todn con .Xuflt phdt 1 treding hgp don gidn nhit ¢6 thé im ra nghiém. K&t hgp cdc
nghiém con di c6 ta s& nhin dugc nghiém cilia bai todn & 16n hon. Ti€p e nhy thé cho
16i khi tim ra nghi¢m cila bai todn.

Ta chi ciin duyét qua mét lin nhy sau dé 1jp bang:
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Céc Bai Todn vé Quy Hoach Pong | Tran L& Hong Dit
Pham Ngoc Chi Nhén

Fori:=1 to length(a) do
For j:=1 to length(b) do .
ifafij=b[j] then
Liijl:=1+L{i-1,j-1]
else
LiGjl:=max(L{i-1jlLIij-1]);
Khi d6 L[n,m](hay L[length(a),length(b)]) s& cho k&t qud 13 49 dai cdia x8u con chung
dai nhA1.
D¢ tim xfu két qud c
Ta di ngwge tix 6 L{n,m] hwdng v& 6 L[0,0]
-N€u ai=bj thi ta d4t ai (hogc bj) vao bén trdi diy c(& diu xfu).
-Néu a;# b; thi ta tién vé 6 L[i-1,j] trong trudng hop L[i-1,j}>L[i,j-1](ngugc lai
tic 1a L{i-i,jl< Lfi,j-1] ta tién v& 8 L[ij-1]).

Vi vi dy trén ta ¢6 bing sau:

0 1 2 3 4 5 6

| N
710 1 2 3 3 T4g .y

Hinh 1.
Xem hinh v& 1:mdi I%n di theo — 13 dd chon duoc céc 6 khi a;=by(cdc 6 dfm)
= Diy két qud 12 : c=(AEEC).
Qua thyc hién chwong trinh cho thdy ding qui hoach dfng di kh4c phyc dugc
nhigu khuyét diém v2 thei gian.
Chwong trinh tim x&u con chung dii nh4t.
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Cdc Bi Todn v8 Quy Hoach Béng

Trln L& Hong DA

Program LongString;

Uses Crt;

Const
Limit=250;

Var L:array[O..limit,0..limit] of byte;
s1,52,53:string;
Jerext;
m,ni j:byte; .

f

Function max(var a,b:byte):byte;
begin
if a>b then max:=a
else max:=b;
end;

assign(f, Xaw_inp');
reset(f):
readin(f,sl);
readin(f,s2);
close(f);
Fillchar(l,sizeof(1),0);
m:=length(sl); :
nr=length(s2);
Jori:=1tomdo
forj:=1tondo
if s1{i]=s2{} then
Hijl:=1+lfi-1,5-1]
else .
i, jl-=max(lfi j-1],ifi-1,5]);
s3[0}:=chr(lifm,n}]); '
ir=m;
jr=n;
repeat
ifsi{i]=32[f] then
begin
insert(slfi},s3,1)
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Cdc Bai Todn v& Quy Hoach Pong Trin L& Hong D
' Pham Ngoc Chi Nhéin
decli);
dec(f);
end
else

begin
ififi,jl=1fi-1,f] then dec(i)
else dec(j);
end
until (i=0)or(j=0);
clrser;
writeln(s3);
write(i[m.n}]);
End.
Bai todn 2. ¥ thi Tin Hoc Qudétc T ndm 1994 tai THUY PIEN

2 7 4 4
4 S5 2 6 5

Hinh 2
Hinh 2 biéu dién tam gidc s6.Hdy viét chuong wrinh tinh 16ng 160 ehél cdc sd trén
con dudng bit diu tir dinh v két thiic ddu 46 & ddy.
* Mdi bu6c cb thé di chéo xubng phia tréi hoiic di chéo xnéng phia phai.
* §¢ lugng hang trong tam gidc Ién hon 1 nhung < 100
* Céc s6 trong tam gidc d8u 13 s6 nguyén tir 0 dén 99.

Input data(dit liéu vao)

Dtt jiéu v& s& lugng cia tam gidc duge doc ra diu tién ¥ File INPUT.TXT
O vi du, file INPUT.TXT 12 nhu seu :
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Cdc Bai Todn v@ Quy Hoach Pfng Trin Lé Hong DU
: Pham Ngoc Chi Nhén

5
7
38
810
2744
452685
Output data(dir lieu ra)
Téng 16n nhit dwge viét nhy 1a mt 56 nguyén trong file ra;
OUTPUT.TXT
30
Bai nity ¢6 nhi&u thugt todn dé 2idi.Co thé dung dé quy vét can hodc dung ddnh
gid nhdnh cin d€ gidi quy&t, nhung chic chén vdi n>10 chudng tinh s& mat kh4 nhitn
theti gian vi cd stack .
C6 thé ding QHP dé gidi bai todn ndy nhw san :
Goi M(i,j) 1a gid trj 16n nh4 di tir dinh tam gidic 16i 6 (,j) cita tam gidc.
Xét trwdng hop don gidn nhét :
- Véii=1 va j=1 thi M(,j)=aij)
(v0i a 1a mdng gid tr ban diu cla tam gidc )
- V6t j=1 hodc j=i téc 14 & bia cilie tam gide ( chi c6 mot con duong duy
nh4t dé di dén ). Khi 46 : ’
M, jy:=a[i,jl+M(-1,j) (néuj=1)
MG,jy=ali,jl+MG-1,i-1)© (o j=i)
- Vi 1 vij=ic6the di t6i (,j) tf mot twong hai 6 sau G-1,j-1) va G-
1,j) Khi d6 : o
M(i,j):=ali,j] +max(M(i-1,j-1),M(-L,j))
Ta s& c6 bing sau khi 14p. V2 gid trj 10n nh#t cda dudng di 12 gid & 16n nhdt cda
dong ddy clia tam gidc. ‘
Valmg = max(M(n,j))( véi j=1..n)
Vi v du trén ta c6 bdng M nhv sau:

7.
10 15
18 16 15
20 25 20 19
24 30 27 26 24

Hinh 3
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Céc Bai Ton v8 Quy Hoach Bong - TiinLe Hong Dt
Phqm Ngoc Chi Nhén

Tuy d2 bai khong yéu cliu ta im ra dudng di cy thé nhirng ta ¢6 thé Gm dtrtmg di
dita vao bdng M m{t cdch khé don gidn,
Xufit phat tir 6 két qud ( O c6 gid 1 16n nhat & ddy tam gidc M )
Tai  (i,j) ta di nguge 18n chon 6 16n trong hai 6 k& tén n6 (M(i- I,J Dva M(- l,j)
Chi ¢ khi t90 mdng M ta tao M[O..limit,0..limit] khdi tri 18t cd bling 0 € khdi
phdi xit 1¢ rieng trudng hgp (j=1 hojc j=i).
Chuong trinh ¢y thé:
Program BaiTamgiac,
Uses Crt;
Const
Moaxr=100;
Var a:array[0..maxn,0..maxn] of integer;
n:byte;
time:longint absolute 0:$46¢;
timel:longint;

Procedure init;
var L, j:byte;
frtext;
Begin
assign(f, Tnput.itxt');
reset(f);
readln(f,n);
Sfillchar(a,sizeof{a),0);
fori:=Itondo
begin
Jorji=1toido
read(f,afi,jl)
readin(f);
end;
close(f);
end;

Function Max(a,b:integer):integer,;
begin
if a>b then max:=a
else max:=b;
end;

Procedure Xuly;
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Cédc Bai Tofin v8 Quy Hogch Péng ' Trén L& Hong Dit

Pham Ngoc Chi Nhin
var i, j:byte;
maxd:integer;
frtext; .
Begin

Jori:=2iondo
forj=1toido
a[i,j].'=a[i,j]+max(a[i-1J-1],a[i-l,j]},‘
maxd:=0;
Forj:=1tondo :
if maxd<afn,j] then maxd:=afn,j];
assign(f, 'Output.txt’);
rewrite(f);
write(f,maxd);
close(f);
End;
BEGIN
clrscr;
timel:=time;
init;
xuly;
write(time-timel );
END.
Béitodn 3. De thi Tin Hoc Olympic 30-4-1997 tai Trudng chuyén LE HONG
PHONG (TP HCM) '

M6t Khéch cin s dung D[1],D[2],...,D[n] kh#in trdi ban cho n ngay lién tiép
ddnh s6 tir 1..n.Khéch san c6 thé mua khin trdi ban vé6i gid A ddng 1 khiin ,hoiic thué
hiéu gid1 trd shanh ( nh4n lai khiin sach vio ngay dhu ngay hom sau ) v6i gid B dong 1
khin, hogc thué hidu gigt trd chim( khin ding trong ngdy i dwgc gidt va «d lai vao diu
ngly i+2 ) véi gis C dong 1 khin .(A>B>C) Gid sit trong ngay 1 khéch san chua c6
khién, '

D li¢u vao dugc cho trong file HOTEL.INP gdm 2 dong,
dong 1: Gom 4 58 nguyén dudng n,A,B,C(1<100,A>B>C>0)
dong 2: Gdm n s& nguyén dwong D[1],D[2},...,D[n]

céc s6 trén cling mét dong ghi cdch nhau it nbit mot déu cdch.

D1t ligu ra file HOTEL.OUT gdm n+1 dong .

dong 1 : ghi t6ng chi phf nhd nh4t.

dong i+1 : (1<i < n ) ghi 3 s6 nguyén khomg &m MJi] F[i] S{i] theo the v 12 cdc
s§ khiin chn mua,gist trd nhanh ,gift ird chim trong ngdy thit i.
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Céc Bai Todr v& Quy Hoach Pong Trn Lé Hdng D1
Pham Ngoc Chf Nhén

Vi du: HOTEL.INP
31085 | |
6048 .
HOTEL.OUT
146
806
220
000
C6 thé gidi bai 104n twén theo phutdng phAp QHP nhu sau.
Dau tién 1a c6 thé bt dii blng gid thiét bng chi phi 14 16n nh4t.
Véi vi du trén ta c6 bdng sau.

$I/'0/IO

v6i chi phi 12 180=F,,

Ta duyét 1ir dong cudi cing 1én trén & méi budc the 1 ta cd gdng 16i wu bot chi
phi F; > min .

Vdi vi du uén ta bt dhu duyét it i—n=3

Tai dong thet i ta xét chi®u nhyt hinh v& va cf giing afy s6 d[i, 1] 1én cdc 6
dfi-1,2] ,d[i-2,3] 16n nhit c6 thé (vdi d 1a mang lvu cdc két qud mua ,gist trd nhanh ,ird
ch§m ciia khénh sgn trong n ngly)

Ta 6 : mdng d sau khi chuyép

6 0 6

4 2 0

0 0 0

véi F=146. }

Trudng hop dwa t6ng quat dua d[i, 1]lea cdc & khéc véi d$ vu tién nhv sau :

+ Diiu tién da 1én 6 dli-2,3] s& khiin 16 da c6 thé dwgc (36 khiin chuyén khong
vifgt qud s khin mua trong ngdy i-2 ¢6 nghia 12 d[i-1,3] < d[i-2,1] Jcling dé hiéu vi chi
mua c6 dfi-2,1] cdi thi khbng thé gijt 1rd ch§m s& khitn vugt qud d[i-2,1],

Hay n6i cdch khdc dfi,1] > d[,2]+d[i,3] (*) (Vie L.n)

+ Sau d6 tai 6 d[i, 1] n€u con du khiin c6 nghia 1a dfi-2,1)-d[i-2,2] < d[i,1] vy ta
chi ¢6 thé chuyén t8i da dfi-2,1]-d[i-2,2] khiin 56 khiin con lai & 6 d[i,1] ldc nay la
dfi,1] - (d[i-2,1]-d[i-2,2]) khin.

+ Vi qui thc (*) ta 1i€p tc chuyén s6 khiin cdn lai 3 6 dli, 1] tén 6 d[i-1,2}.

+ N&u sau khi chuyén vén con du ta chuy&n i cd khiin cdn lai tir 6 d[i, 1] 1én &
dfi-1,1} ¢6 nghia 14 : .

dfi-1,1]:=d{i-1, 1)+, 1];
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g Céic Bai Todn v8 Quy Hogch Péng Tréin Lé Hong Dt
N Pham Ngoc Chf Nhén
dfi,1):=0;
sau 46 ta gidm i xudng mot don vi va 1i€p tuc chuyén d[i,1] 1&n cdc 6 theo qui
tic nhu trén.

4

* Ching minh tinh dting diin cia gidi thugt:
- G méi budc ta 16i wu héa titng phiin theo sg @0 sau v6i A6 wu tién nh hinh vé:

------------------

dfi-2,1] i d[i-2,3]

dfi-1,1] d[i-1,3]

d[i, 1] dfi,2] dfi,3]
Hinh 4.

Ré rang & méi bude F, < Fy; do céch chuyén va gid thuyét ( A<B<C)

Vi 3 méi bude 18i wa ta vfn dim bdo @Y s khiig s dung trong ngay thd i do
khiin gijt trd chim trong ngdy the i-2 v khin gidt 1rd nhanh trong ngdy i-1 s& dwge
hiu gidt sach v trd lai trong ngay i,

Viy sau qué tinh chuyén Fop— ... 5> F—> F - ... Fomin.

Chuong trinh mfu:

Program HoTel;

Uses Crt;

Const
Maxn=100;
fin="HOTEL,INP',
fout="HOTEL.QUT";

Var a.b,c,n:byte;
d:array(l..maxn,1..3] of byte;
need:array[l..maxn} of byte;

Procedure Init;

var fitext;
i:byte;

Begin
assign(f, fin);
reset(f),
readin(fin,a,b,c);
Jori:=1tonde

read(f,needfi]);

close(f);

End:
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Céic Bai Todn v& Quy Hogeh'Dong: .

. TrinLeHong Dit
Pham Ngqc-Chia-Nhlﬁn.... .
e —— J
Procedure Chuyen(il,j1,i2, J2:byte);
var max:byte; .
Begin
max:=df{2,1]-dfi2,2]-d[i2,3);
if max>=d[il,jl] then
begin '
- dfi2,j2]=dfil,jl];
dfil,jl]:=0;
end
else
begin
dfi2,j2j:=max;
dfii,jl]:=dfil,j1 ]-max;
end;
End;
e — /

Procedure Solve;

var i:byte,
max:byte;

Begin
JSillchar(d,sizeofld),0);
fori:=1tondo

dfi,1]:=needfi];
Jori:=n downto 3 do
begin _
chuyen(i,1,i-2,3);

if dfi,1]>0 then chuyen(i,! J L2y

ifd{i,1]>0 then
begin
dfi-1,1}:=dfi-1,1]+dfi 1];
dfi,1]:=0;
end;
end;
chuyen(2,1,1,2);
End’.

Procedure Result;
Var i j:byte;
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Céc Bai Toén v& Quy Hogeh Bong R I Trlin L& Hong Dt -
: Pham Ngoc Chi-Nhén

s:word,
- fetext;
Begin

s:=0;

Jori:=1tondo
Jorj:=lto3do
case j of
1:se=s+dfi,j]*a;
2:s:=5+dfi, j]%;
3rsr=s+dfi, 1%,
end;

assign(f,fout);

rewrite(f);

writeln(f,s);

Jorii=1tondo

begin
SJor j:=110 3 do

write(f,dfi,j1:4);

writeln(f);

end;

close(f),

.
?:J .
i
i
2

o s

Solve;
Result;
END.

=

Bai toén 4.
Tinh C,* |
Ching ta dd biét cdc cong thitc sau diy :
Clr=1 ( vik=0 ho#ic k=n )
Cf=Ch1 + C5' (Véiock<n )
Ta quen viét chwong trinh dang sau
Function C(k,n:integer):integer;
Begin
if (k=0)or(k=n) then C:=1
else Cr=Clkn-1)+Clk-1,n-1);
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Cdc Bai Todn v& Quy Hoach Déng Trén L& Hdng DU
Pham Ngoc Chif Nhin

End;

Chwdng Trieh vén cho k&t qué ding nhung xét vE tinh hiéu qud khéng dat yéu
cliu vi thdi gian thyc hién s& £t 16n ( Do tinh lai nhidu lin mdt hay nhieu gif i CG,j)
ndo d6 ) )

C6 mot blen phép khic phuc 46 1a tinh C,* theo cong thic :

n!
CFzar—
k!(n-k)!

Nhung ta cing 6 thé gidi bing QHP .Ding ming C dé luu két qui trung gian

Cl0..0,0..n] ( V6i Cli,jl= le )
Ming C nhy sau :

k 0 1 2 3 4 5
n
0 1
1 1 1
2 1 2 1
3 1 3 3 1
4 1 4 6 4 1
5 1 5 10 10 5 1
i
N

Hinh 5 Tam gidc Pascal
DPoan chuong trinh :

Filichar(c,sizeof{c),0);
C(o06:=1;

Fori:=2tondo
For j:=1troido
Clijl.=Cfi-1,j]+Cfi-1,j-1];

Khi duyét xong 1a ¢6 két qud 1a C[n,k].

Qua cdc vi du 1rén 1a 48 hidu khd rd th€ nio 1a quy hogch dong vi 1am th& nao
d€ gidi mdt bai todn biing phudng phdp quy hogch ding . Sau diy ta hdy cdng luyén
tip quy hogch d9ng bing cich gidi cdc bai thp sau diy,

Bai 1:

Cé6 n loai 48 v§t,dB v§t tht i ¢6 thé tich 1A v{i) va c6 gid tri 14 afi].Chn x&p cdc

dd vit wén vio ba 16 c6 thé tich V sao cho 1dng gid i cdc vt x€p vao 1a 16n nhft.

Trang 15




Chc Bai Ton v& Quy Hogoh Bong - Trin L& Hdng D
' ' Pham Ngoc Chi-Nhén

Gidi quyét bai todn trong 3 trwdng hdp sau:
a./M6i loai c6 mot do vat.
b./M6i logi co 1[i] db vt cho trwdc. .
c./Méi logi ¢6 88 4B v§t khong han ché.
Chwong trinh méu: L
Program Balo;
Uses Cri;
Const
Maxn=]100;
Jin="BALO.INP';
SJout="BALO.OUT";
Var g.x:array[0..maxn,0..maxn] of integer;
a,cearray[l..maxn] of byte;
nm:byte;

- Procedure Init;
var friext;
i,j:byte;
Begin
assign(f.fin),
reset(f);
readin(fin,m);
Jori:=1tondo
readin(f,afi],cfi}l);
close(f);
Fillchar(g,sizeof(g),0);
Jorj:=1tomdo
begin
x{1,jl:=jdivall];
glLjl:=x{1,j]%[1];
end;

Procedure Slove;
var k,v,u,xk:byte;
max:integer;
Begin \
Jork:=2 tondo
forviz=ltomdo
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foru:=0tov do
begin

xk:=(v-u) div afk); :

max:=gfk-1,u]+cfk]*ck;

if max>glk,v] then

- begin
slfkvi:=max;

xfkv]=sxk;
end;
end;

Procedure Result;
var k,v,i:byte;
Srtext;
need:array{l..maxn} of byte;
Begin
assign(f.fout);
rewrite(f);
writeln(f,gln,m]);
ki=n;
vi=my
Repeat
needfk]:=xfk,v];
v.=v-needfk *afk];
dec(k);
Until k<1,
Jor i:=1 to n do write(f needfi],' *);
close(f);

Cho n loai tién xu trj gid k[1),k[2],....k[n] xu .Cln d6i T ddng(tign gify) ra ten
Xu 620 cho 58 xu clin ding 13 ft nh&t ( cho bt 1 dong bdng 100 xu ).
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Cdc Bai Todn v& Quy Hoach Png o . Trin Lé Houg Da

Pham Ngoc Chi Nhén
Bai 3: Cho diy Fibonaci:
Fl - F2 =1
Fo=Fp; +F,, ' ’

Tinh Fn véi n < 200.
Bai 4: I _ .
Cho n thinh phé, khoﬁng cédch gita hai thank ph&i,j1a Lfij]. Tim mijt dudng di
qua n thinh phd r0i rd v& thanh phd xust phdt sau cho t6ng 46 dai cia cudc hanh tinh
12 nhé nhat,
Bai §: D thi Tin Hoc Olympic 30-4-1997 tai Trudng chuyén LE HONG
PHONG (TP HCM) - '

Cho da gidc n dnh Ay, Ag,.,An Hily tim céch chia da gidc wrén thanh cdc tam
gifc sao cho tdng 46 dai cdc dudng chia 13 nhé nhit, o

Vi du:
Ay 4 Ay
3 5 3 Aj
2
Ag 4 Ay
Hinh 6. '
Bai 6: ) DPe& thi Hoc Sinh Gidi Qudc Gia ndm 1995-1996 Bdng A

V6i n nguyén dwong ,xét §p Z1a thp tdt cd chc ddy s8 nguyen khong dm
A=(a0,21,-.,82) thda min cdc di&u kién :

1<k<n, (1)
ap=ay=0, €2)
laran; =1, i=0,1,2,..2k-1. (3)

Ta dinh nghis quan hé (e ty tir dién “<* ép tdp 7 nht sau :Hai diy s¢
X(X0,X1,-.,Xp) VA Y(¥0,¥1,...,¥,) thube §p 7 ¢6 quan hé X<Y néu tdn tai 0 <r <
min(p,q) sao cho x; =y, ,y < r ddng thdi r=p holic Xe+1<Y e 1-

Cdc diy s6 trong thp % dwge sdp x&p theo thif 1w tir dién va dvgc ddnh s6 1y 1

trd di

Vidu: véin=3 t8p % gom 8 phan tit va thi oy cda ching nhv sau :
1010) 501210
2(01010) 6(0121010)
3(0101010) 7(00121210)
4(0101210) 8(0123210)

Yéu chu:
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Phem Ngoc Chf Nhén

’

2) Vdi n cho trude, tnh t6ng 56 cdc ddy thude thp

b) Vi 56 nguyén m cho tnrde tim diy c6 the tw tiY dién 12 m trong tip

¢) Vdi mot diy cho trude thugc tdp I, xdc dinh the oy ¥ dién ciia né.

Dt liéu vao:File viin bdn BL4.INP !
Dbdng thet nhat: n (o nguyén dwang , n < 46 ),
Céc dong t€p theo : méi dong c6 thé c6 mot trong hai dang

1lm

hoge 2kaga,.. ay
Céc 30 trén mét ddng cdch nhau it nhit moit dfu cdch.

Dang diiu 1a dfr iéu cho cfu hd; b),dang sau 12 dit li6u cho céy ha; ¢). Téng s8
cde dong cho cdc cin hdi loai b), ¢) 1a khéng qug 50. '

Keét qua :dua ra file van bin BL4.QUT:

Dong diu : s6 nguyén cho bigt t0ng 56 cdc day rong t4p .7,

Cdc dong sau : méi dong twdng tng vdi mGt ddng yéu chu trong det ligu vao, Vi
ciu héi b) két qud 1a diy ag 4, ... a,cdc s& dua ra trén mét dong , cdch nhay it nhAt
mét ddu cdch,qui woc ghi 56 0 péy khéng c6 dfly thda main dien kién ra. Vi cdu héi c)
két qud 1a s8 nguyén m,dia ra trén mét dong. '

Dogn chwang trinh mdu;
ciia ban B The Duy (Lép chuyén Todp - Tin DHQG Ha Ngi -Dgi tuyén Tin
Hoc QG 1996)

program bi4;
Uses crt;

const inputfilename='bi4, inp’;
outputfilename=bld.out";
limit=46;

coso= 1000000000;

type Tnum=array(1..3} of longint;
Tset=record
num:integer,
value:array[0..2%imit] of byte;
end;

var fin, fout:text; .
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Céc Bai Tosn v3 Quy Moot Bong: - -  Trtn L& Hong Dt
. Phym Ngoc Chf Nhén -

sum:array[0..2 ¥imit,0..limit] of Tnum;

{sum{i,j]: tong cac so co vi tri la i ma o vi tri do co gla trila j}
n:integer;

alset;

loc: Tnum,

procedure add(x1,x2:tnum;var X3:tnum);
var t:longint,
begin
L=x1{3]+x2[3];
if t>coso then
begin
x3{3]:=t-coso;
r=1;
end
else
begin
X3 3f:=1
:=0;
end;
L=t+x1{2]4+x2[2];
if t>coso then
begin
x3[2]:=¢-coso;
tr=i;
end
else
begin
X3f2 )=t
t=0;
end;
x3(1]:=t+x1f1]+x2[1];
end;

procedure maken,; _

var i,j:integer,

begin

{khot tao}

fillchar(sum, sizeof{sum),0);
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Céc Bai Todn v& Quy Hogch Pong _ Trkn Lé Hong Dt
- Pham Ngoc Chf Nhén

sum{2%,0,3]:=1;

sum{2%,0,2]:=0; . :
sum{2%,0,1]:=0;

{xong khoi tao}

Jor i:=2%-1 downto 0 do
begin
Jor j:=0to n do
begin

sumfi,j,3]:=0;
sumfi j,2]:=0;
sumfi,j,iJ:=0;
i (mot odd(i)jand(i>0)and(j=0) then sumfi,j,3]:=1;

if j>0 then add(sumfi+.] J-2hsumfi f].sumfi j1);.
if j<n then add(sumfi+], J+1],sumfi, j],sumf i3l
end;
end;
end;

procedure tassign,

begin
assign(fin,inputfilename);

assign(fout,outputfilename);

end,

procedure solve;
var linteger;
s:string;
begin
clrscr;
reset(fin);
rewrite(fout);
readin{fin.n);
maken;
if sumf{0,0,1]>0 then write(fout,sum[0,0,1});
if sumf0,0,2 >0 then write(fout,sum{0,0,2});
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Cé4c Biii Todn v& Quy Hoach Pgng Trin L& Hong Dil
: Pham Ngoc Chi Nhéin

writeln(fout,sumf0,0,3]),
end;

close(fin);

close(fout);

end;

begin

tassign,

solve;

end.

46
24601234567891011121314151617181920212223242526272829
3031 323334353637 38394041 4243 44454645 4443 42 41 4039 3837 36 35
34333231302928272625242322212019181716151413121110987654
3210

B4i 7: DY thi Tin Hoc Quéc T& ndim 1995 tqi Ha Lan
| ~ SHOPPING |
@=2, DHS, +@4‘-=5,‘
D+D+=10,+++D+D=?

Hinh 7.

Trong m6t clta hang méi loai hang ¢6 mot gid . vi du gid mot bdng hoa 1a 2 ICU
(ICU-Don vi tién ) va gid mdt cfi binh 1a 5 ICU .D€ (hu hit nhigu khdch hang ,cda
hing d& ra mét s8 cdch bdn dic biét.

Mt céich bén dic biét lidn guan dén viéc bdn mdt hodc mot 58 mit hang v6i
mdt gid chung dudc gidm. Vi du:3 bdng hoa bén vdi gid 5 ICU thay vi 6 ICU ;2 binh vdi
mét béng hoa bdn véi gid 10 ICU thay vi 12 ICU.

Viét chwong trinh tinh gid ma mdt khdch hang trd cho mét nhu ciu mua hang dé
tn dung mot cfich 18i wu cdc cdch ban dic bidt-c6 nghia 12 chi phf thap nhat c6 thé
duge, Vi du v6i cde gid va cdch bén ddc biét nhu trén,gid (thdp nhaty 4€ mua dudgce 3
hoa va 2 binh 14 14 ICU:2 binh v mét hoa v6i gid duge gidm 12 10 ICU,2 hoa vdéi gid
binh thudsng 14 4 ICU,

Dit liéu vao : gdm hai file INPUT.TXT va OFFER.TXT file tht nh&t m6 t&
nhu chu mua .file thit hai md td cfc cich bdn diic biét.trong ¢4 2 file chi ¢6 cdc s8
nguyén.
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Céc Bai Todn vé Quy Hogch Pgng - Trlin Lé Hong DA
Pham Ngoc Chf Nhén

dong the nhit cla file INPUT.TXT chéa s&' b 12 56 logi hing cin mua (0< b <5).
M6i dong trong s6'b ddng tiép theo chita 3 58 ¢,k,p . Gid trj ¢ (1 < c < 999 ) 1A mA ciéa
loai bang ( hai loai hing khéc nhau ¢6 ma khdc nhau ).Gid trj k 12 58 dop vi hang (vdi
mi ¢ ) ciin mua (1 <k < 5).Gid trj p12 gid binh thuong ciia mt don vi hang (v6i mé ¢ )
1 < p<999.Chd ¢ riing trong mot y8u ciiu ¢6 khong qud 5x5=25 don vi hang .

Dong thit nhét cia file OFFER.TXT chta s6 s 14 s6 cdch bén dic bigt (0< s <99)
M#i dong trong s6 s dong tiép theo m6 td mot chich bén d¥c biet bAng cch cho ciu tric
va gif (48 dugc gidm) clia n6.S6 dhu tién n clie mGt ddng uhv vy 1a s& loai hang trong
céich ban dic bigt twong dng vdi ddng 46,(1 < n < 5) n cfp sd ti€p theo (c,k) trong d6 ¢
1 m4 logi hang,k 1a 56 don vj logi hang d6 (1 <k < 5,1 < ¢ < 999).56 p cudi cing trong
dong 12 gid (44 dwdge gidm) ciia 16 hing 1ay(1 < p < 9999).gif & dugc gidm nhd hon
t6ng cdc gid binh thudng.

ban khong dwge phép mua thém cdc loai hang khong cin mua cho di viéc 46
lam gidm chi phi.

D liéu ra:ghi vao file OUTPUT.TXT , m{t dong chi phf thdp nhffi phai trd cho
nhu ciin mna néu trong file vao.
Vi du vB dit ligu vao va ra:
Mi cia hoa 1a 7 m# cdia binh 12 8.

INPUT. TXT OFFER.TXT OUTPUT.TXT
2 2 ' 14
732 1735
825 2718210
Chuong trinh méu :
Program BaiSHOPPING;
Uses Cr1;
Const

Sfinl='INPUT.TXT":
Jin2="OFFERTXT";
Sout="OUTPUT.TXT":
maxb=5;

maxc=99;
maxrame=999;

Type index=0..maxb;

Var name:array(1..maxb] of integer;
thu :array( 1..maxname] of byte;
need:array[l..maxb] of byte;

p array(l..maxb] of word;
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Cic Bai Tosn v& Quy Hogch Bong;

TrinLé Hong DU |
Pham Ngoc Chf Nhaa - |

db :array(l.maxc,l..maxb] of Byte,;

tdb :array[l..maxc] of word;

tan :arraylindex,index,index, index,index] of word; _

s,brbyte; S

Procedure Init;
var i:integer;
n,j,sc:byte;
ten:integer;
frtext;
Begin
Jillchar(need, sizeof{need),0);
assign(f,.finl);
resel(f);
readin(f,b);
Jori:=1tobdo
begin
readln(f,name[i],needfi],p(i});
thu{namefij}:=i,
end;
close(f);
assign(f,fin2);
reset(f);
readin(fs);
forir=1tosdo
begin
read(fin);
forj:=1tondo
begin
read(f ten,so);
dbfi,thuften]i:=s0;
- end;
readin(f.1dbfi});
end: .
close(f);

Procedure Slove;
Vari1,i2,i3,i4,i5:byte;
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Jinteger;
min,m:word; ‘
Begin _ ' .
fillchar(tan, sizeof{tan).0);
Joril:=0to needf1] do
Jor i2:=0to need{2} do
Jori3:=0to needf3] do
for i4:20 to needf4] do
for i5:=0 to need[ 5] do
begin :
min:=il*pf ] ]+i2 "p[2]+i3:”'p[3]+i4*p[4]+i5"‘p[5],'
Jor j:=1tosdo
if (11>=db[},1 ] Jand(i2>=db{}2])and(i3>=db[j,3])and
(i4>=db[j,4])and(i5>=db{},5]) then
begin
m:=tanfil-db{}1],i2-db[},2},i3-db{},3],
i4-db{},4],i5-db[} 5] ]+tdb[j];
if m<min then min:=m;
end; :
tanfil i2,i3,i4,i5}):=min,
end;

Procedure Result;

var frlext;

begin
assign(f,fout);
rewrite(f);
writeln(f,tan{ need| 1 j,need{2 ],need[3],needf4],needf 5]]);
close(f);

ehd;

Result;
END,
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Céc Bai Toén vé Quy Hoach Bong Triin L& Hong Di
Pham Ngoc Chf Nhén

Bai 8: D2 thi Tin Hoc Qudc T& ndm 1996 tai Hungari
PREFIX

+

Pogn diu dai nhat (Longest Prefix) ,

C#u trdc clia mdt s8 v41 thé sinh hoc duge bidu dién bdi mét diy cdc thanh phan
ciia ching,Céc thanh phlin ndy dwdc ki hiéu bdi cdc chi¥f cdi hoa.Cdc nha sinh hgc quan
tam tdi vigc phéin ré mgt diy dai thanh céc déy ngdn hon.Céc diy ngdn 46 duge goi 1a
cdc ddly nguyén thiy.Ta néi ting dfy S c6 thé ghép dwgc tir mét thp cho trwdc P cdc diy
nguyén thiy néu im dvge n ddy nguyén thily py,...p, thudc P sao cho ghép cila ching
P1,-..Pa=3.Vige ghép cic diy nguyén thiy p;,..,p, c6 nghia 12 d4t ching lién Gép lidn
nhau theo tht ty 46.M6t diy nguyén thily c6 thé c6 mét nhi®u [k trong phép ghép va
khéng nhé't thi€t moi ddly nguyén thiy phdi ¢6 mit.ChAng han diy ABABACABAAB
c6 thé ghép dwgce tit t§p cdc ddy nguyén thiy

{A,AB,BA,CA,BBC}

k ki tyf diu cita mét dily S dwge goi 12 dogn diu véi d6 dai k ciia S.Viét chwong
trinh v6i dit liu vio 1a mot 1§p P cdc ddy nguyén thidly va mot ddy T cdc thanh phlin,
Chuong trinh tfnh 49 dai clia doan diu dai nhit cda ddy T mA doan du 46 c6 thé ghép
dudc 1 cdc ddy nguyén iy trong P.

Dif liéu véo

Dt ligu vao trong 2 file. File INPUT.TXT mé t4 tip céc dy nguyén thily P con
file DATA.TXT chda ddy T cin dugc xem xét.Ddng thit nhat cda file INPUT.TXT
chia n 12 s6 lugng dly nguyén thiy trong P (1 < n < 100 ). Méi day nguyén thity ducge
cho bdi hai dong lién tiép.Ddng thit nh#t chda 46 dai L cda diy nguyén thiy(1 < L <20)
Dong th hai chéa mét x&u ¢6 d6 dai L chta cdc chit cdi hoa (tr “A” dén “Z"). n ddy
nguyén thily ndy timg ddi mot khéc nhau,

M6i dong ciia file DATA.TXT chite mdt cdi hoa 3 vi trf diiu tién.File ndy két
thic bing ddng chita mét dfu chfm (*.") & vi tef dhu tién.

Do ddi cla ddy t 1 d&n 500000,

Dit liéa ra

Viét vao dong thet ehét cia file OUTPUT.TXT 46 dai cia doan diiu dai nhdt
clia T ma doan dBu d6 c6 thé ghép duge ¥ thp P.
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Cdc Bai Todn v& Quy Hoach Péng ! Trin L& Hong Dal

- Pham Ngoc Chf Nhfin
Vi du v& dif liéu vao va ra
|INPUT.TXT DATA.TXT {OUTPUT.TXT
5 A 11
1 B
A A
12 B
AB A
3 C
BBC A
2 B
CA A
2 A
BA B
C
B
Chwong trinh méu :
Program Lorzgesz_Preﬁx;
Uses Cri;
Const
maxin=100;
maxil=20; _ )
finl= INPUT.TXT":
fin2="DATA TXT",
Jfout="QUTPUT.TXT": .
Type

typep=string[maxil+1];

Var p:array(1.maxin} of Typep;
larray[l..maxin] of byte;
truocok:array{0..maxil} of boolean;
pos,ib:longint;
n,maxi:byte;
c:Typep;

Function Thoa:boolean;
var i:byte;
Begin
thoa:=true;
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Jori:=1 to maxl do
if truocokfi} then exit;.
thoa:=false;

Procedure ReadandSolve;
var frtext;
i-byte;
x:char; .
ht:boolean;
Begin
assign(f.finl );
reset(f); '
readin(f.n);
maxl:=0;
Jori:=1tondo
begin
readin(flfi}),
if ii]>maxl then maxi:=1fi];
- readin(fp{i]);
end; .
close(f);
Fillchar( truocok,sizeof{truocok) true);
truocok[O]:=true;
assign(f,fin2);
reset(f);
pos:=0;
oo’ ;
while (not eoflf))and thoa do
Begin
readin(f,x);
ifx<>""then
begin
inc(pos);
Sfori:=1 to length(c)-1 do
clif:=cfiv1];
cllength{c)]:=x;
hi:=false;.
Jori:=1tondo

L
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if (plil=copy(c,length(c)-ifi]+1I[1]))
and truocok{Ifi]] and (pos>=Ifi}) then
begin ' i
ht:=true;
break;
end,;
truocok[O]:=ht;
Jor i:=maxl downto 1 do truocok(i}: =truocok{i-1};
end;
End;
Close(f);
tb:=pos;
while not truocok{pos-b] do
dec(lb); |
if not truocok{0] then inc(lb);
End; ‘

Procedure Resuit,
var ftext;
Begin
assign(f, fout);
rewrite(f);
writeln(f.lb);
close(f);

ReadandSolye;
Result;
END,

Tai lién tham khio:

- Tuyén 1§p 50 D& thi Tin Hoc Quéc Gia va Qudc TéE.

- Gido trinh “Gifo trinh T&i vu héa chuong rinh” cia PGS-PTS Bai Minh Trd
PTS Bi Th€ Tam.

- Cdc v d& lp winh cda Trin Dec Huyen,

%
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