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max(1,1,n)

—

max(2,1,n) max(2,2,n)

A

max(3,1,n) max(3,2,n) max(3,3,n)

N

#define N 5
int a[N][N];
int max(int i, int j, int n)

{

int left,right;
if ((i==n) || (J==n))
return a[i][]J];

left=max (i+1,J,n);

right=max (i+!,Jj+1,n) ;

return (left>right)? (left+al[i]l[]])
(right+a[i]l[J]) 7

main () {
int maxlength;

maxlength = max (0, 0, N-
return 0O;
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max(5,1,n)
m[1][1] =59
m[2][1] = 50 m[2][2] = 49
m([3][1] =38 m[3][2] =34
m[4][1] =21 m[4][2] =28

max(1,1,n)

.

max(2,1,n) max(2,2,n)

A

max(3,1,n) max(3,2,n)

max(3,3,n)

N N

max(4,1,n) max(4,2,n) max(4,3,n) moax(4,4,n)

N N N

max(5,2,n) max(5,3,n)

m[3][3] =29
m[4][3] =19

max(5,4,n) max(5,5,n)

m[4][4] =21




#define N 5
int a[N][N];:
int datal[N][N];

int max(int i, int j, int n)
{
int left,right;
if ((i==n) |l (J==n)) {
datal[i][J] = alill3jl:
return afil[]j]:

}else if(data[i]l[]] !'= )
return data[i]l[j]:;

}

{

left=max(i+!,j,n);,
right=max(i+! ,j+1,n) :

#define N 5

int
int

{

int

a[N] [N];
max (int i, int J, int n)

int left,right;
if ((i==n) || (j==n))
return a[i]l[]j];

left=max (i+1,j,n);

right=max (i+1,j+1,n);

return (left>right)? (left+alillj])
(right+a[1][3]);

main() {

int maxlength;

maxlength = max (0, , N=-1);
return 0O;

data[i]l[]j] = (left>right)?

(left+al[i]l[3])

(right+a[i][J1);

return datal[il[j];
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#define N

5

int a[N][N];
int datal[N] [N];

int dir[N][N];

int main ()

{

int left,right;

{

alil1[317

for(int i=N-1; i>=0,; i--=-) {
for(int 3=0; j<=i; j++)
if(i == N-1) {
data[i] [J] ==
}else{
left = datali+!]1[3]]-
right =

if (left > right)

data[i] [J]

dir[i][]]

}else{

data[i]l[]]

dir[i][3]]

data[i+1][3+!]1;

{

left + alill3];

.
’

right + a[il[3j];

.
4
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if (m[i-2][j] <m[i][j]) return a[i-1][j]+1; else returno
if (m[i+2][j] <ml[il[j]) return a[i+1][j]+1; else return o
if (m[i][j-1] <m[i][j]) return a[i][j-1]+1; else returno

if (m[il[j+1] <m[il[j]) return a[i][j+1]+1; else return o
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#define M 100

#define N 200
( — A B #dfeine P 50
float a[M]I[N];
float bI[N][P];

C“ — 2 alkblg float c[M][P];

l .
'] k:l for(int i=0; i<M; i++) {
for (int j=0; j<P; j++) {
for(int k=0; k<N; k++) {
. c[11[J]1 += alillk]l * b[kI[31-
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#define N 6
int p[N];

int m[N][N];
int s[N][N];

for(int i=0; i<N; i++)
m[i][i] = O;
for(int t=1; t<N; t++) {
for(int 1i=0; i<N-p; i++) {
int j = i+t;
m[i][j] = t * max(p) * max(p);
s[1]1[3]1 = 0;
for(int k=1; k<j; k++) {
int min = m[i] [k] + m[k+1][]J] + pli-1]1*p[kl*p[]j]’
if (min < m[i][3])
m[i][§] = min;
s[11[3] k;
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A1 30X35
A2 35X15
A3 15X5
A4 5X10
Ag 10X20
A6 20X25

mli, j]=

m[2][5]

N

o o N~ W

0 i=j

min{m[i, k]+mlk+1, jl+p_p,p,} <]

1<k<;]

m[2][2]+m31[5]+ p, p, ps = 0+2500+35x15%20 =13000
= min{ m[2][3]+ m[4][5]+ p, p; ps = 2625+1000+35x5%20 = 7125
w2014+ mlSI5]+ p, p. ps =4375+0+35x10%20 =11375
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#define MAX 1000

int main() {
int array[MAX];
int 1is[MAX];

for(int 1 =0; i< MAX; i++ ) {
lis[i] = 1;
for(int j=0; j<i; Jj++ ) {
if (array[i] > arrayl[jl]
lis[i] = 1lis[j] +
}
}
}

return max(lis);

&& lis[jl+! > 1lis[i]) {
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27 K sumlisjl 69 F=, I+ K JE KA

#define N 1000

int main() {
int al[N];
int maximum = a[0];
int sum;

for(int 1i=0; i<N; 1i++) {

for(int k=i; k<=j;
sum += al[k];

maximum
maximum = sum;

k++)

{

suml[i:j] 89 F= 4 -F sumli:j-1]+a[|]

#define N 1000

int main() {

int a[N];
int maximum = al[0];
int sum;

for(int 1i=0; i<N; 1i++) {

maximum) {
maximum = sum;
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A[n/2:n/2]

A[n/2+1:n/2+1]

A[n/2-1:n/2]
A[n/2-2:n/2] = + - Aln/2+1:n[2+3]

B 18] 2 2% & O(n)

A[n/2+1:n/2+2]

Ali:n/2] Aln/2+1:]]
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gu—

o=i=j Y, ALi] A # B Kk — A4

o=i<j i, 3k K 49 — B VAA[0] 44

o<i<jit,Alo] b & K9 —BIE X &

All[p-1] = max{A[p-1], A[p-1]+Start[p], All[p]}

Start[p-1] = max{A[p-1], A[p-1]+Start[p]}

Fe Ap-1 2| N-1 49 [7] A2 6 FAR A% X)) 7 p 2 N-149 =] A2 &9 %




Alllp-1] = max{A[p-1], A[p-1]+Start[p], All[p]}

Start[p-1] = max{A[p-1], Alp-1]+Start[p1}

#define N 1000

int main() {
int A[N], Start[N], All[N]; ()(Pd)
//initialize A

Start[N-1] = A[N-1];

A11[N-1] = A[N-1];

for(int i=n-2; 1i>=0; i--) {
Start[i] = max(A[i],A[i]+Start[i+1])
All[i] = max(Start[i],All[i+1]);

}
//A11[0] 1is the maxsum
return
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s[x1,y1,a,y2] d[k-1,a,y1,x2,y2] d[k-1,x3,y1,3,y2]

d[k,x1,y1,x2,y2]= min §
min{s[x1,y1,a,y2]+d[k-1,a,y1,x2,y2], s[a,y1,x2,y2]+d[k-1,x1,y1,a,y2]} x1<a<x2,
min{s[x1,y1,x2,b]+d[k-1,x1,b,x2,y2], s[xa,b,x2,y2]+d[k-1,x1,y1,x2,b]} y1<b<y2

}
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d(cha,ch2) =chi1==ch2?0:1;

d(s1+cha,s2)+1,

d(s1,s2+ch2)+1 );

B X K P A5 4 B x[1:M],

y[2:N] 69 %5 % 3E 5
FA13edis(i,j) A x[1:i] Fo
y[a:j169 45 45 36 5

i 523t F-dis[M,N]

dis(i,0) = i, dis(o,i) = i dis(z,1) = x[i]=

=y[L]?o:
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#define N 100;

PO © ©

char al[N];
int bracket(int i, int Jj) { S)}/}‘ﬁg[s‘ S]\ S)’ ﬁp_—t.,.ﬁ:]:,r%%;lé{a
if(i > J)

return 0O; &4]];}65’5']57\)&%%1157\5' ..... SkISk+1 ..... SJ , /‘:{
else if (i ==j) ZHES; ... S FaSyy .. SER R ARALM B9, AR ASHE

return 1; ;Erz; %}]1 D]']

int answer = N;

@if((a[i]='(' & af[j]l = ")" ) Il ( a[i]l] = "[' && a[j] = "]" ) ) {

answer = min(answer, bracket(i+!, J-1));

else if ( a[i] = "(" || a[i]l] = "[")
answer = min(answer, bracket(i+!, J)+1);

else if (a[3] = ')' Il a[3] == '1') @+®
answer = min(answer, bracket(i, Jj-1)+1);

for(int k = i; k < j; k++ ) {
@ answer = min(answer, bracket(i,k) + bracket(k+1,7));
}

return answer;

main () {

int minbracket; f‘a!]' ﬁ‘ iﬁ ua ‘/‘i—

minbracket = bracket (0, N-1);
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#define N 100;
char a[N1:
int data[N][N];

int bracket (int 1,
if(i > 7J)
return 0;
else if (i ==j)
data[i][i]
return |:

//initialize al

int j) A

{
17

}

}else if(datal[i]ll[]]
return datal[il[j];

> 0 ) {

int answer

k = 1;

for(int
answer

}

N;

min (answer,

if( ( a[i] = "(' && a[j] = ")" ) || ( a[i] = "[' && a[j] = "]" ) ) {
answer = min(answer, bracket(i+!, J-1));

else if ( a[i] = "('" || al[i]l] == '[")
answer = min(answer, bracket(i+!, J)+1);

else if ( a[j] == ")' Il al3] = "]")
answer = min(answer, bracket(i, Jj-=1)+1);

k < j; k++ ) {

| data[i][]j] = answer;
return answer,

bracket (i, k)

#define N 100;
char a[N];
int bracket(int 1, int j) {
if(i> 7)
return O;

elseif (i ==3j)
return | ;

int answer = N;

if( (afil=="("&&aljl==")") ||
(ali]l]=="["&&al[jl=="1") ) {
answer = min (answer, bracket(i+1, j=1));

elseif ( a[i]l =="(" |l a[il=="[")

answer = min (answer, bracket (i+1, j)+1);
elseif ( a[jl==")" || al[jl=="1")
answer = min (answer, bracket (i, j=1)+1);

for(intk =1i; k< j; k++ ) {
answer = min (answer, bracket (i,k) + bracket(k+1,3));

}

return answer;

+ bracket(k+1,3)) ;

PR EC T B
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if( ( a[i] = '(' && a[3] = ")'" ) ||
( a[i] = '"[' && a[j]] 1)y ) A
answer = min(answer, bracket (i+l, J-1));
else if ( a[i] == ‘(' || a[i] == '[")
. . answer = min(answer, bracket(i+l, Jj)+1);
B R 8y £ 75 ik else if ( al[j]l = Y’ || alj]l = ‘1)
answer = min(answer, bracket (i, Jj-1)+1);

for(int k = 1; k < j; k++ ) {
answer = min(answer, bracket(i,k) <+ bracket(k+1,3));

» . . 4‘&};’ ‘ 5
A 7+ Fdatalilljl, & &4riddatali+a][j-1], datal[i][i] }Z:‘;j;N-l)

data[i+1][j], data[il[j-1], d[i](k], d[k+al[j] & &
i<=k<j; T WAp=j-i, A+tHE datalilljl, & %'x‘%fr
H pr A datalm]n] &+ n-m<p data[o][N-1]

data[i][i+1] (o<=i<N-2)







char al[N];
int data[N] [N];
int minadd;

for (int p=1; p<n; p++)
for(int i=1; i<N-p;
J =1+ p;

data[i][]J] = N;

if( ( a[i] ==
data[i] [J]
else if ( a[i]

data[i]l[]]
else if ( a[j]

data[i] [J]

for(int k = 1i;
datal[1][J]
} //loop k
} //loop i
} //loop p

minadd = datal[0O][N-1]

{

/ [IEREE DAL
i) {//EREAEPRIE IR

& a[j] == ) |1 ( al[i] == && alj
min(data[i][j], datal[i+l, 3F-11);
== Il ali] == )
min(data[i][j], datal[i+!, Jl+1);
== Il alj]l == )
min(data[i][j], datal[i, J-11+1);

k

< j; k++ ) {//ERG—ATEF L E AL E
min(data[i][]j], datal[i,k] + datal[k+1,31);

) ) A
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if( ( a[il]
( al[i] =
datal[i]l[]j] = min(datal[ill[]j1,
else if ( a[i] = ‘(" || a[i] = [")
data[i]l[]j] = min(data[il[]j], datali+!,
else if ( a[j] = )’ || alj] = 1)
data[i]l[]J] = min(data[il[j], datal[i, J-11+1);

Jjl+1);

for(int k = i; k < j; k++ ) {
data[i][j] = min(datal[illj],

datal[i, k]
}

ﬁﬁﬁ%mMM,%%ﬁ&
18 B B data[i+a][j]1 0] £ & jA™
Z_ )5 E Feali] & o 89 45 R
¥5, e R IMETLE
data[i][j-1] M /& B i/ Z AT An
L Feal It B 6G s 465

+ datalk+1,3]);



char a[N];

int data[N][N];

int position[N] [N];

int minadd;

for(int p=1l; p<n; p++) {

for(int i=1; i<N-p; i++) {

J =1+ p;
data[i]l[]j] = N;

if( ( a[i] = "(' && a[3] = ")" ) |l ( a[i] = "[' && a[j] ==

data[i]l[]J] = min(data[il[j], datal[i+!, 3J-11);
position[i] [J] = -1,

//if position[i][j] = -1, we consider the sting from i+l to j-1

lelse if ( a[i] == '(' || a[i] = "[") |
data[i]l[]J] = min(data[il[j], datal[i+!, Jl+1);
position[i]l []j] = 1i-1;

//if position([i][j] = i-1, add the begin a[]j] before 1

lelse if ( a[j] == ")' || alj]l = "1") |
data[i]l[]j] = min(datal[il[j], datal[i, Jj-11+1);
position[i]l[]] = 7

//1if position[i]l[j] = j, add the end a[i] after j

}

for(int k = i; k < j; k++ ) {
data[i]l[]j] = min(data[ill[j], datal[i,k] + datal[k+!,]1);
position[i]l[]] = k;

//1if 1 < = position[i][j] < j, depart from the position after k

} //loop k

} //loop i
} //loop p

minadd = datal[0][N-11];
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Problem: #% Xt UK




Writings e-mails is fun, but, unfortunately, they do not look very nice, mainly because not
all lines have the same lengths. In this problem, your task is to write an e-mail formatting
program which reformats a paragraph of an e-mail (e.g. by inserting spaces) so that,
afterwards, all lines have the same length (even the last one of each paragraph).

The easiest way to perform this task would be to insert more spaces between the wordsin
lines which are too short. But this is not the best way. Consider the following example:

E S S S S S S I S S S S 3 S S S 3 S S S 3 3k S S 3 3 S

This 1s the example you are
actually considering.

AR SR SRR R SR SR R R SR SRR R SR sk sk R SRk sk sk SRk sk sk koK **************W

This 1s the example you are This 1s_  the example  you
actually ~ considering. are_ actually_ considering.

Of course, this hasto be formalized. To do this, we assign a badness to each gap between

words. The badness assigned to a gap of n spacesis (n - 1)*2. The goal of the programisto
minimize the sum of all badnesses
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