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TEN DPE TAI:
MOT SO BAI TOAN QUY HOACH PONG TRONG BOI DUONG
HSG TIN HOC 11

1. MO PAU
1.1. Ly do chon dé tai

Pé giai cac bai toan trong Tin hoc, viéc xac dinh Thuat toan dé giai bai toan
la cong viec dac biét quan trong. Tuy nhién, ddi véi hoc sinh céc truong THPT
viéc thiét ké thuat todn dé giai quyét toi wu bai toan gip nhiéu khé khan.

Trong cac dé thi HSG Tin hoc céip Tinh, c6 mot s6 bai todn can si dung
nhimg ki thuat lap trinh ning cao. Mic du, ciing c6 nhimg cach khac dé giai bai
toan d6 nhung vi cdc cude thi déu cé gi6i han vé thoi gian, cling nhur bo nhé cua
chuong trinh, nén mét thuit todn hiéu qua 1a cuc ky can thiét. Va trong nhimng
treong hop nhu vay, quy hoach dong la mot lwa chon tot. Do vay, to1 da chon dé tai
“Mo6t s6 bai toan quy hoach dong trong boi dudng hoc sinh giéi Tin hoc 16p 117
1.2. Muc dich nghién ciru

- Nhim muc dich déng gép thém vao ngan hang bai tip gitip hd tro cho cong
tac boi dudng hoc sinh gioi mon Tin hoc duoc tot hon.

1.3. P6i twong va pham vi nghién ciru

- Mon Tin hoc 16p 11 o truong THPT;

- Hoc sinh khéi 11 trudng THPT Ham Rong:
1.4. Phwong phap nghién ctru

- Phan tich, tong hop, khao sét.

- Danh gia so sanh ket qua cua hoc sinh;
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2. NOI DUNG SANG KIEN KINH NGHIEM
2.1. PHUONG PHAP QUY HOACH PONG

Trong chién luoc chia dé tri, ngudi ta phan bai toan can giai thanh cac
bai toan con. Cac bai toan con lai tiép tuc phan thanh cac bai toan con nho hon,
ctr thé tiép tuc cho téi khi ta nhan duoc cdc bai toan con c6 thé giai duoc dé dang.
Tuy nhién, trong qué trinh phan chia nhu vy, c6 thé ta s& gip rat nhiéu lan cung
mot bai toan con. Tu twong co ban cua phuong phap quy hoach dong la st dung
mot bang dé luu gitr 101 giai cac bai toan con di dwoc giai. Khi giai mot bai toan
con can dén nghiém ciia bai todn con ¢& nhoé hon, ta chi can iy 101 giai & trong
bang ma khong can phai giai lai. Chinh vi thé ma cac thuit todn duoc thiét ké
bing quy hoach dong sé& rat hiéu qua.

Khi nao thi ching ta cin dén quy hoach dong? Khéng c6 mot cong thirc nao
cho céc bai toan nhu vay. Tuy nhién, c6 mot so tinh chat ctia bai todn ma ta c6 thé
nghi dén quy hoach déng. Duéi ddy 1a hai tinh chat ndi bat nhat trong sé chung:

- Bai toan c6 céc bai toan con gbi nhau.

- Bai to4n ¢6 cau triic con toi uru.

Thudng thi mot bai toan c6 du ca hai tinh chét nay. chung ta ¢ thé dung quy
hoach dong duoc.

Dé giai quyét mot bai toan bing quy hoach dong, ching ta can tién hanh
nhirng cong viec sau:

- Tim nghiém cua cac bai toan con nho nhat;

- Tim ra cong thire (hodc quy tic) xdy dung nghiém cia bai toan con théng
qua nghiém cua cac bai toan con ¢& nho hon;

- Tao ra mot bang lvu trir cdc nghiém cua bai toan con. Sau do6 tinh nghiém
cua cac bai toan con theo cong thire da tim va luu vao bang;

- Tir c4c bai todn con di giai dé tim nghiém cua bai toan.

2.2. THUC TRANG TRUOC KHI AP DUNG SANG KIEN KINH NGHIEM
Trong qué trinh bdi dudng hoc sinh giéi Tin hoc 11 ¢ mot sb bai tap lap
trinh néu chi 4p dung nhitng thuét todn co ban thi thoi gian thue hién chwong trinh
khong dam bao. Pay ciing 1a kho khin 16n ddi véi hoce sinh vi céc em chuwa duoc
lam quen nhiéu véi cc bai tap thiét ké thuit toan quy hoach dong. Vi vay viée tap
hop nhitng bai todn quy hoach dong thanh mot hé théng bai tp dé hoc sinh tham

khao 1a rat can thiét.
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2.3. MOT SO BAI TOAN AP DUNG
Bai 1: B6i s6 chung nhé nhat
Cho truée s tw nhién N (1<N<100)
Xét tat ca cac phan tich N thanh téng cac sb tu nhién: N=a,; +a, + ... +a, (1)
Tim gia tr1 [én nhat cia BSCNN (ag.as, ..., ax) trén tap cac bo sO (a,as, ..., ay)
thoa man déng thure (1).
Dit ligu vao: tit file van ban BSCNN.INP 1a 1 s6 N
Di# liéu ra: ghi ra file vin ban BSCNN.OUT, bao gom 2 dong, dong thir nhat
ghi gia tri Max tim duoc. Dong thir hai ghi n bo sO a;.a,, ..., 3 twong ung, cac so

cach nhau bang dau cach.

Vidu:
BSCNN.INP BSCNN.OUT
22 420
33457

a) Phdn tich thudt todn:

Ap dung thuit toan quy hoach dong:

Goi a[i,j] 1a gié tri 16n nhat cia BSCNN khi phan tich i thanh tong cua j sb
tu nhién.

B[i.j] la gid tri cua sd th j trong cach phan tich i thanh tong cua j sb tu
nhién dé a[i,j] dat max.

Khai tao: a[i,1]:=i; b[i,1]:=1 (1<<i<N)

Véi moi j (2<j<N) ta xét cac kha ning phan tich i (j<i<N) dé BSCNN cua
cac cach phan tich do6 dat max.

Ta co: a[i,j]:=max {BSCNN(a[i-t,j-1],t)} vo1 [<t<i-j+1; b[i,j]:=t:

Gié tri 1én nhAt trong céc cach phén tich N biang Max(a[n.i]) véi 1<j<N
b) Chwong trinh tham khao:

program BSCNN;
const fi="BSCNN.INP';
fo="BSCNN.OUT"';
maxn=100;
var a: array[l..maxn,1l..maxn] of longint;
b: array[l..maxn,l..maxn] of byte;
n: integer;
f

I text;
- """"""""—- }
procedure init;
begin

assign(f, fi) ;reset (f);
readln (f,n) ;
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close () ;

end;
- """"""""—- }
function bscnn(x,y: longint): longint;
var tg,i,Jj: longint;
begin
1:=X%;
1:=ys
while i1 mod j<>0 do
begin
tg:= 7J;
j:= i mod 7j;
i:=tg;
end;
bscnn:= (x*y)div j;
end;

procedure solution;
var i,7J,t: integer;
tg: longint;

begin
for i:=1 to n do
begin
ali,1]l:=i;b[i,1]:=1;
end;

for j:=2 to n-1 do
for i:=3+1 to n do

begin
ali,jl1:=0;
for t:=1 to i-j+1 do
begin
tg:=bscnn(ali-t,j-1],t);
if a[i,jl<tg then
begin
ali,jl:=tg;
b[i,]]:=t;
end;
end;
end;

procedure result;
var i,7J: integer;
begin
assign(f, fo);
rewrite (f);
j:=n;
for i:=1 to n-1 do
if al[n,nl< aln,i] then
begin
aln,nl:=aln,il;
ji=1i;
end;
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writeln(f,aln,nl);

i:=n;
while 3>0 do
begin

write(f,b[i,]3]1," "):;
j:=j-1;
end;

init;

solution;

result;
END.

Bai 2: Day con d6i xitng dai nhat

Day s6 ¢ Al A, ..., A, duoc goi la doi xXung néu cac cap SO & cac vi tri i va
N-i+1 bang nhau (véi i=1..N). Cho truée mot diy sé ¢6 N phan tir, mdi phan tr 13
s6 nguyén. Hiy tim cach loai bo mot sb phan tir trong diy dé diy thu duoc tao
thanh mot diy dbi ximg dai nhat.

Dir liéu vao: t€p van ban DAYDX.INP co cau tric nhu sau:

+Dong 1 chira sé nguyén N (2<N<5000);

+ Dong thir 2 ghi N s nguyén 13 céc sb hang trong diy co gia tri tuyét doi
<1000, mdi s6 cach nhau mot dau cach.

Dir liéu ra: t€p van ban DAYDX.OUT vaé1 cau tric nhu sau:

+ Dong dau ghi s6 nguyén M 1a sé cic s hang cua diy dbi xtmg tim duoc:

+ Dong tht 2 ghi M sb hang cua diy tim duoc, mdi sd cach nhau mot dau
cach.

Vidu:

DAYDX.INP DAYDX.OUT
13 7
1323152341432 2341432
a) Phdn tich thudt todn:

Ap dung thuit toan quy hoach dong:

Goi L[1,j] (=1..N, j=1..N) la do dai lén nhat cua day tim duoc khi chon cac
phan tir ciia A tir phan tr thtr i dén j. Ta can tim L[1.N]

*) Cong thirc quy hoach dong:

L[1,]=0 v&i moi 1>5;

L[ij]=1 véi i=j:
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Néu A[i]=A[j] thi L[ij]=L[i+1.j-1]+2. nguwoc lai L[ij]=max(L[ij-1].
L[i+1,j]):

St dung mang hai chiéu L[1..N, 1..N] (2<N<5000)

Dién cdc phin tir cia mang nam trén dudng chéo chinh k=-1 dén 1-N véi
diéu kién: Néu A[i]=A[j] thi L[i,j]=L[i+1.j-1]+2. ngwoc lai L[ij]=max(L[ij-1].
L[i+1,j]):

Két qua cta bai toan la L[1,N].

Dua vao mang L lan nguoc tir gia tri L[1.N] dé lay diy cac phan tir tim
duoc.

b) Chwong trinh tham khao:

const
fi="DAYDX.INP';
fo="DAYDX.OUT"';
nmax=5000;
var ararray[l..nmax] of integer;
check: array[l..nmax] of boolean;
l:array[l..nmax,1..nmax] of integer;
n:integer;

procedure inputdata;
var f:text; i:integer;
begin
assign(f, fi);
reset (f);
readln (f,n) ;
for i:=1 to n do read(f,ali]):
close(f);
fillchar (check, sizeof (check), false);
fillchar(l,sizeof(1),0);
for i:=1 ton do 1[1i,1i]:=1;

function max (x,y:integer) :integer;
begin

if x>y then exit(x) else exit(y);
end;

procedure ghd;
var i,7J,k:integer;

begin
k:=0;
repeat
dec (k) ;
for i:=1 to n do
begin
jr=i-k;

if a[i] = a[j] then 1[i,j]:=1[i+1,j-1]1+2
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else 1[i,jl:=max(1[i,]J-1],1[i+1,7])
end;
until k=1-n;

procedure trace;
var i,Jj:integer;

begin
i:=1;7:=n;
repeat
while 1[i,3j]=1[i+1,7j] do inc(i):
while 1[i,3]=1[i,]-1] do dec(]):
check[i] :=true; check[]]:=true;
inc (i) ;dec(73):
until i>j
end;

procedure outputdata;
var f:text; 1i,j:integer;
begin
assign(f, fo);
rewrite (f);
writeln(f,1[1,n]);
for i:=1 to n do
if check[i] then write(f,aldil,"' "):
close(f);

inputdata;

ghd;

trace;

outputdata;
END.

Bai3: Tha béng

Ki niém ngay 26/3, Poan truong cb to chirc tro choi tha béng. Nguoi choi
dtng 1én cao va tha qua béng xudng mot cic bang bac thang chit nhat. Bang nay
duoc chia thanh n x m hinh chit nhat nhé, moi hinh chit nhat nhé ¢ gz‘in mot bac
thang va trén d6 c6 ghi mot sd nguyén hodc dit mot cai dinh 1am bing tim bia
ctmg. Ngudi choi ding trén tha qua bong xudng, qua béng chi dwoc lin theo quy
tic: tir 6 (1,j) chi duoc 1in xubng cac 6 (i+1.j-1), (i+1.j). (i+1.j+1). néu di sai quy
tic thi s& bi mit quyén choi con néu di dung thi mdi 6 ma qua boéng lin qua s&
duoc cong vao quy diém ciia nguoi choi bang sd nguyén dwoc ghi trén 6, con néu
lin vao 6 c6 dinh thi sd diém cua nguoi choi s€ bi trir di mot nira hodc ga"in mot nua

(phan nguyén cua sb diém chia 2). Sau khi hoan thanh trd choi thi sé diém sé& dwoc
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quy ra qua cho nguoi choi. Bé khuyén khich ngudi choi, ban t6 chire sé ting ngudi
choi mot sd diém nao do.

Yéu cau: Hiy cho ngudi choi biét ¢6 thé nhan duoc sé diém it nhat va nhiéu
nhat ma ho c6 thé nhan duoc.

Dit lieu vao: tir file THABONG.INP

- Dong dau chtra 2 s6 nguyén n va m (1 < n.m<1000) 13 gié tri cia cc phan tir
cua day A.

- Dong thi hai chita s6 nguyén b 1, s6 diém ma ban t6 chirc ting ngudi choi
(b<<30000).

- Dong thit i trong sé n dong tiép theo chira m sb nguyén khéng 4m 13 m sb
ctia hang i; néu 6 ghi s6 0 c6 nghia 1a 6 d6 c6 dinh con nguoc lai 13 céc sb trén 6.

Dir liéu ra: ghi ra file THABONG.OUT

- Dong dau ghi s6 diém it nhat ma ngudi choi dat dwoc:

- Dong hai ghi s6 diém nhi€u nhat ma nguoi choi dat duoc.

Vidu:
THABONG.INP THABONG.OUT
55 18
100 148
175102
68419
9607 14
1018320
5061110

a) Phan tich thudt todn: sw dung phwong phdp quy hoach dong

- Tim gi tri 16n nhét:

+ Goi L[i,j] 1a gia tri 16n nhat tir : 6 & hang t6i 6 (i.j)

+ Khi d6 ta co6: L[ij]=max(L[i-1,-1].L[1-1,j].L[i-1,j+1])+gia tr1 tai 0 (i.))
(1=2, 3, ...,n;j=1.2, ...m);

Ban dau ta dit: L[1.j]=gia tri tai 6 (1.j)+p voir j=1.2,....m

+ Tim gia tri max tai 6 ¢ hang n cua bang L

- Tim gi4 tri nho nhét:

+ Goi T[i.,j] 1a gia tri nho nhat tir 6 & hang 1 t&i 6 (i)

+ Khi do6 ta co: T[i,j]=min(T[i-1,-1],T[i-1,j].,T[1-1j+1])+gia tri tai 6 (i)
(i=2. 3, ....n; j=1.2, ..., m):; néu gid tri cta 6 (i,j)=0 thi T[i,j]=T[ij]-T[ij] div 2

Ban dau ta dit: T[1,j]=gia tr1 tai 0 (1,j)+p vo1 j=1.2, ..., m; néu gia tri cua 0
(1,j)=0 thi T[i,j]= p div 2
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+ Ta tim gia tri min tai 6 ¢ hang n cua bang T.
b) Chwong trinh tham khao:

Program ThaBong;
const
fi="THABONG.INP';
fo="THABONG.OUT";
nmax=1000;
var ararray[l..nmax,1l..nmax] of integer;
L:array[l..nmax,1l..nmax] of longint;
n,m,p:integer;
Hmax, Hmin:longint;

procedure inputdata;
var f:text; 1i,j:integer;
begin
assign(f, fi);
reset (f);
readln (f,n,m) ;
readln (£,p)
for i:=1 to n do
for j:=1 to m do read(f,ali,]j]):
close(f);
end;

function max(a,b,c:integer) :integer;
var tg:integer;
begin
tg:=a;
if tg<b then tg:=b;
if tg<c then tg:=c;
max:=tg;
end;

function min(a,b,c:integer) :integer;
var tg:integer;
begin
tg:=a;
if tg>b then tg:=b;
if tg>c then tg:=c;
min:=tg;
end;

function cottr(c:integer) :integer;
begin

if c<=1 then cottr:=1 else cottr:=c-1;
end;

function cotph(c:integer) :integer;
begin

if c>=1 then cotph:=m else cotph:=c+1;
end;
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procedure process;
var i,Jj:integer;
begin
for j:=1 to m do LI[1,7j]:=p+all,]jl:
for i:=2 to n do
for j:=1 to m do
L[i,j]l:=max(L[i-1,cottr(3)],L[i-1,]],L[i-
1,cotph(3)])+ali,jl:
Hmax:=L[n,1];
for j:=1 to m do
if al[l,3]=0 then LI[1,J]:=p-p div 2 else
L[1,j]:=pt+all,jl:
for i:=2 to n do
for j:=1 to m do
begin
L[i,j]:=min(L[i-1,cottr(3j)],L[i-1,7],L[i-
1,cotph(3)])+ali,jl:
if ali,j]=0 then LI[i,jl:=LI[i,j]-L[i,]] div 2;
end;
Hmin:=L[n,1];
for j:=2 to m do
if Hmin>L[n,j] then Hmin:=L[n,j];

procedure outputdata;
var f:text;
begin
assign(f, fo);
rewrite (f);
writeln (f,Hmin) ;
writeln (f, Hmax) ;
close(f);

inputdata;

process;

outputdata;
END

2.4. HIEU QUA CUA SANG KIEN KINH NGHIEM POI VOI HOAT PONG
GIAO DUC, VOI BAN THAN, PONG NGHIEP VA NHA TRUONG

Vi sang kién kinh nghiém nay, theo ¥ kién chu quan cta ban than t6i nhén
thiy dd dong gop duoc mot phan nho vao cong tic boi dudng hoc sinh gidéi mén tin
hoc tai don vi cong tic clia minh- Trudong THPT Ham Réng. Gitp trang bi thém
kién thirc cho céc em hoc sinh trong do1 tuyén Tin dé cac em c6 duoc dong luc, su
tir tin dé hoc t6t hon. Gitp cac dong nghiép c6 thém tai lidu tham khao, cing nhau

tir hoc, tur boi dudng.
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3. KET LUAN, KIEN NGHI

Hé thong 1y thuyét va mot sb bai tp vé quy hoach dong duwoc dua ra dé hoc
sinh ¢6 thé luyén tip va ning cao k¥ ning lap trinh ctia minh phai twong déi 16n va
duoc lwa chon that ky cang, thém nira cac bai toan phai dugc phan loai va tap hop
thanh nhitng module cu thé, diéu nay s& gy himg tht hon cho hoc sinh trong qua
trinh nghién ctru va van dung. Tuy nhién, do thoi gian ¢6 han nén trong dé tai chi
m&i dua ra mot sb it cac bai toan vé quy hoach dong.

Mic du ban than d3 cb ging nhiéu, song trong dé tai con nhiéu khiém
khuyét, toi rat mong nhan duoc su doéng goép ¥ kién cua cac dong nghiép dé hoan
thien hon va dat hi¢u qua trong giang day va hoc tap cua hoc sinh.

T6i xin cam doan day la SKKN ctia minh viét, khéng sao chép nodi dung cia

nguoi khac./.

XAC NHAN CUA HIEU TRUONG  Thanh Hod, ngay 05 thdng 05 ndm 2019

To1 xin cam doan day la SKKN cua ban
than viét, khong sao chép noi1 dung cua
nguoi khac.

Ngwoi viét dé tai

Nguyén Thi Mai Hwong
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TAI LIEU THAM KHAO

1. SGK Tin hoc 11- NXB Giao Duc Viét Nam
2. SBT Tin hoc 11- NXB Giao Duc Viét Nam
3. Tai lieu chuyén Tin hoc- Quyén 1- - NXB Giao Duc Viét Nam

4. Internet
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DANH MUC CAC PE TAI SANG KIEN KINH NGHIEM
PA PUGQC PANH GIA

Ho va tén: Nguyén Thi Mai Huong
Chtrc vu cong tac: Gido vién

STT TEN DE TAI Cap danh gla | Givimoc | NEP
xep loai ; LOAI
Mot s6 bai todn boi dudng L
I |HSG Tin hoc 11 vé& sé Cap 56 2014 - 2015 C
e GD&DPT '
nguyen to.
Mbt s6 bai toan boi dudng Cip S6
2 HSGATm,th 11 vé xu li so GD&DT 2016 -2017 C
nguyeén 1on.
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