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BAI TAP CHUYEN PE: QUY HOACH PONG

Bai 1: HINH VUONG LON NHAT
Cho mot bang m*n (0 < m,n < 1000) cac 6 nho chtra céc s6 0 va 1. Hay tim hinh vuéng
chira toan s6 1 va c6 dién tich Ion nhat.
e Dir liéu vao: chua trong tép “HINHVUONG.INP”.
> Dong dau tién chta 2 s6 m va n.
> m dong tiép theo chira cac s6 0 va 1 1a biéu dién cua bang.
e Dir liéu ra: chua trong tép “HINHVUONG.OUT”.
> Mot dong chira dién tich 16n nhat caa hinh vudng tim dugc.
Vi du:

HINHVUONG.INP | HINHVUONG.OUT
45 9

01101
01111
01111
01111

Huéng dan:
e Goi B[m,n] la bang chira canh cua hinh vudng Ion nhat tim dugc. Tir do, canh hinh vudng
I6n nhat [a Max(B[m,n]). Ta c6 cdng thac quy hoach dong sau:

( B[0,i] = A0, i] ,Vi<m
B[i, 0] = Ali, 0] ,Vi<n

iB[i,j] =Min(Bli—1,j—1],B[i,j —11,B[i—1,i) +1 ,Vi<n2<j<nAlijl = 1.
B[i,j1=0 VAL, j1=0

o Két qua la binh phuwong ciia Max(B[m,n]).
e D¢ phuc tap thuat toan: O(n*m).

Code tham khao:

#include <iostream>
#include <fstream>

using namespace std,;

int a[1000][1000],b[1000][1000];
int m,n,i,j,tmp;

int min(int a,int b)

{
return (a<b) ? a:b;
}
int main()
{

ifstream fi(""HINHVVUONG.INP");
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ofstream fo("HINHVUONG.OQUT");
fi>>m>>n;
for (i=0;i<m;i++)
for (j=0;j<n;j++) fi>>a[i][j];
for (i=0;i<m;i++) b[O][i]=a[O][i];
for (i=0;i<n;i++) b[i][0]=a[i][O];
for (i=1;i<n;i++)
for (j=1;j<m;j++)
bli][i]=min(min(b[i-1][j-1].b[i][i-11).b[i-1][i])+1;
tmp=b[0][0];
for (i=0;i<m;i++)
for (j=0;j<n;j++)
if (tmp < b[i][j]) tmp=DbIi]Lil:
fo<<tmp*tmp;
fi.close();
fo.close();
return O;

¥

Bai 2: PHAN TICH SO
Cho s tu nhién n < 100. Hay cho biét c6 bao nhiéu cac phan tich s n thanh tong cua
day cac s6 nguyén duong, cac cach phan tich 14 hoan vi caa nhau chi tinh 1a mot cach.
Vi du, véin =5, ta co 7 cach phan tich:
= 5=1+1+1+1+1
5=1+1+1+2
5=1+1+1+3
5=1+2+2
5=1+4
5=2+3
5=5
e D li¢u vao: Chua trong tép “PHANTICH.INP”.
> Gom 1 dong duy nhat 1a s6 n.
e Dir liéu ra: Chtra trong tép “PHANTICH.OUT”.
> Gom 1 dong duy nhét 12 sé cac phan tich s n thanh téng cua ddy cac s6 nguyén duong.
Vi du:

PHANTICH.INP | PHANTICH.OUT
S) 7

Huéng dan:
e Goi F[m,v] la sb cach phan tich s6 v thanh tong cia cac sé nguyén duong < m. Nhu vay c6
chta it nhat 1 s6 m trong phép phan tich. Khi d6 néu trong céch phan tich ta bo di sé m thi
ta s& duoc cac cach phan tich sé v — m thanh tong cac sé nguyén duong < m.
e Ta c0 cOng thuc quy hoach dong sau:
= F[Ok]=1;Vkil1<k<n.
= Viil<ign
& F[i.k] = F[ik-1] + F[i-k K] ; Vk: 1<k <i.
& F[iK] = F[i.k-1]; Vk i+l <k<n.
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e Két qua la: F[n,n].
e Do phuc tap thuat toan: O(n?).

Code tham khao:

#include <iostream>
#include <fstream>

using namespace std;
int n,f[100][1001,i,j,k;

int main()
{
ifstream fi("PHANTICH.INP");
ofstream fo("PHANTICH.OUT");
fi>>n;
for (k=1;k<=n;k++) f[0][k]=1,;
for (i=1;i<=n;i++)

{
for (k=1;k<=i;k++) f[i][K]=f[i][k-1]+f[i-K][K];
for (k=i+1;k<=n;k++) f[i][K]=f[i][k-1];

}

fo<<f[n][n];

fi.close();

fo.close();

¥

Bii 3: DAY CON PON PIEU TANG DAI NHAT.

Cho mét day s6 nguyén gom N phan tae A[1], A[2], ... A[N]. Biét rang diy con ting don
dicu 1a 1 day Afi].... A[i,] thoa man iy < ip < ... < i va Afis] < Ali,] < .. < A[i]. Hay cho biét
day con ting don diéu dai nhat cua day nay cd bao nhiéu phan tu.

e Dir liéu vao: Chira trong tép “DAYCON.INP”.
> Dong 1 gom 1 s6 nguyén 1a sé N (1 <N < 1000).
> Dong thi 2 ghi N s nguyén A[1], A[2], .. A[N] (1 <A[i] < 10000).
e Dir liéu ra: Chtra trong tép “DAYCON.OUT”.
> Dong 1 14 d6 dai cua day con ting dai nhat.
> Dong 2 1a céc phan tir ciia diy con tiang dai nhat, mdi phan tir cach nhau 1 khoang trang.
Vi du:

DAYCON.INP | DAYCON.OUT
6 4
125462 1246

Huwéng dan:
e Ham muc tiéu: f= do dai day con.
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e Vi do dai day con chi phu thugc vao mot yéu to 1a day ban dau nén bang phuong én la
bang mot chiéu. Goi L; la do dai day con tang dai nhat, cac phan tu lay trong mién tur
A, dén A; va phan tir cubi cung 1a A;.

e Nhan xét Vi cach lam nay ta di chia 1 bai toan 16n (ddy con cia n s6) thanh céc bai
toan con cuing kiéu c6 kich thudc nhé hon (ddy con cua day i s6).

e Tac6 cong thirc QHD dé tinh L; nhu sau:

+ L, =1 (hién nhién)
+ Li = Max(, Ly)+1 véi moi phan tir j: 0<j<i va Ai<A;.

e Tinh L phan tir dang duogc xét 1a A; .Ta tim dén phan tir A;<A; c6 L 16n nhat. Khi d6
néu b sung A, vao sau day con ...A| ta s€ duogc day con tang dan dai nhat xet tir Ay A

e Truy vét: T[i]=j va xuat két qua.

e Do phuc tap thuat toan: O(n?).

Code tham khao:

#include <iostream>
#include <fstream>
#include <memory.h>

using namespace std,;
int n,a[100],1[100],t[100],ij;
int max(int x[],int n)

¢ int tmp=x[0];
for (i=1;i<n;i++)
if (tmp<x[i]) tmp=x[i];
return tmp;
}
int main()
{

ifstream fi("DAYCON.INP");
ofstream fo("DAYCON.OQUT");
fi>>n:

for (i=0;i<n;i++) fi>>a[i];
memset(t,-1,sizeof(t));

for (i=0;i<n;i++)

{
I[i]=1;
for (j=0;j<i;j++)
if ((a[j]<=a[i]) && (I[i]<I[j]+1))
{
I[i]=I[j]+1;
tlil=);
}
}

int res=max(l,n);
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fo<<a[res];

res=max(t,n);

while (res!=-1)

{
fo<<a[res]<<" ",
res=t[res];

}

fi.close();

fo.close();

return O;

¥

Bai 4: TO HOP
Biét cong thirc khai trién nhj thic Newton: (a + b)" = X3_, C X a*b™*. Cho biét n va
k, hay tinh C £,
o D ‘Iiéu vao: Chira trong tép “TOHOP.INP”.
» Gom 1 dong chira 2 s6 nguyénnvak (0 <k < n <1000).
e Dir liéu ra: Chtra trong tép “TOHOP.OUT”.
> Gom 1 dong duy nhét chira két qua € .
Vi du:

TOHOP.INP | TOHOP.OUT
42 6

Huéng dan:
e Taco:C)=Cl=1.
e Goi AlnK] lagia tri cua C X. Ta c6 cong thirc QHD sau:
£ A[i,0]=1;Vi:0<i<n.
£ Alii]=1;Vvi:0<i<n.
+ Alijl=Ali-1j-1] + A[i-1,j]; Vi,j: 0<i<n,1<j<i-1.
e Do phirc tap thuat toan: O(n?).

Code tham khao:

#include <iostream>
#include <fstream>
#include <memory.h>

using namespace std;
int n,k,a[1000][1000],i,j;
int main()

{
ifstream fi("TOHOP.INP");

ofstream fo("TOHOP.OQUT");
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fi>>n>>k;
for (i=0;i<=n;i++)
{
a[i][0]=1;
afi][i]=1;
for (j=1;j<=i-1;j++)
, ali][j]=ali-1][-1]+a[i-1][i];

fo<<a[n][K];
fi.close();
fo.close();
return O;

ks

Bai 5: BAI TOAN VE CON RUA
Cho mét bang gom n dong, m cot, trong cac & 1a cac s6 nguyén. Con riia nam ¢ & bén
trai phia dudi cua bang va nd can phai di chuyén dén 6 phai bén phai trén cuing caa bang. Mdi
budc con rua chi ¢ thé di chuyén sang 6 ké bén phai hoic phéi trén. Hay tim con dudng cho
rua dé dat duoc tong 1a 16n nhat.
e Dt liéu vao: Chtra trong tép “CONRUA.INP”.
> Dongdaula2sénvam (0< m,n <1000).
> ndong tiép theo I biéu dién cua bang.
e Dir liéu ra: Chua trong tép “CONRUA.OUT”.
> Dong dau la tong 16n nhat tim dugc.
> Dong tht 2 1a cac budc di chuyén cia con ria.

Vi du:
CONRUA.INP | CONRUA.OUT
44 65
9862 4,1) => (4,2 => (4,3) => (3,3) => (2,3) => (2,4) =>
10111311 (1,4)
37128
59139

Huéng dan:

e Goi bang ban dau 1a A, bang két qua 12 B. Ta c6 cong thic quy hoach dong sau:
+ B[n,1] = A[n,1].
& B[i,1] = B[i+1,1] + A[i,1], Vi: n-1>i> 1.
+ B[n,j] = B[nj-1]+ A[n,j], Vj: 2 <j<m.
& BIi,j] = Max(B[i+L,j].B[ij-1]) + A[ij], Vij:n-1>i>1:2<j<m.

e Tong lén nhat 1a: B[1,m].

e Tién hanh truy vét dé in ra duong di.

e D¢ phuc tap thuat toan: O(n*m).
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Code tham khao:

#include <fstream>
#include <memory.h>

using namespace std;
long i,j,x,n,m;
long a[1000][1000],b[1000][1000];

long tracerow[1000],tracecol[1000],num;

long Max(long x, long y)

{
return (X>y) ? x:y;
}
int main()
{

ifstream fi("CONRUA.INP");
ofstream fo("CONRUA.OUT");
fi>>n>>m;
for (i=1;i<=n;i++)

for (j=1;j<=m;j++) fi>>a[i][j];
memset(b,0,sizeof(b));
b[n][1]=a[n][1];
for (i=n-1;i>=1;i--) b[i][1]=b[i+1][1]+a[i][1];
for (j=2;j<=m;j++) b[n][j]=b[n][i-1]+a[n]0l;
for (i=n-1;i>=1;i--)

for (j=2;j<=m;j++)

b[i]]=Max(b[i+1][j],b[I11-1])+ali][];

fo<<b[1][m]<<endl,
num=1;
tracerow[1]=1;
tracecol[1]=m;

iI=1; j=m;
while ((i!=n) || (j!=1))
{

if (j==1)

{ |
num++; 1++;
tracerow[num]=i;
tracecol[num]=j;

}

else

if (i==n)

{

num++; j--;




Tién st Dao Duy Nam PTNK — DHQG TPHCM

tracerow[num]=i;
tracecol[num]=j;
}
else
{

i[f (@li]iI+b[i+1][]==b[i101)
num++; i++;
tracerow[num]=i;
tracecol[num]=j;

}

else

{ -
num++; J--;
tracerow[num]=i;
tracecol[num]=j;

}

}

}

for (i=num;i>1;i--) fo<<"("<<tracerow[i]<<","<<tracecol[i]<<") =>";
fo<<"("<<tracerow[1l]<<","<<tracecol[1]<<")";

fi.close();

fo.close();

return O;




