
Олимпиада СПбГУ по информатике 2019/20 учебного года

A B C D E F Sum
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Task A ()

#inc lude <b i t s / s tdc++.h>
us ing namespace std ;

i n t main ( )
{

i n t n ;
c in >> n ;
cout << n − 1 ;
re turn 0 ;

}
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Task B ()

#inc lude <b i t s / s tdc++.h>
#inc lude <iostream>
us ing namespace std ;

const double PI = 3 .141592 ;

i n t main ( )
{

i n t n ;
c in >> n ;
i f (n == 6)
{

vector<pair<double , double>> p(n) ;
f o r ( i n t i = 0 ; i < n ; i++)

c in >> p [ i ] . f i r s t >> p [ i ] . second ;
double x0 = 0 . 0 , y0 = 0 . 0 ;
f o r ( i n t i = 0 ; i < 6 ; i++)

x0 += p [ i ] . f i r s t , y0 += p [ i ] . second ;
x0 /= 6 . 0 , y0 /= 6 . 0 ;
cout << x0 << ’ ␣ ’ << y0 << ’ \n ’ ;
cout << p [ 0 ] . f i r s t << ’ ␣ ’ << p [ 0 ] . second << ’ \n ’ ;
cout << p [ 1 ] . f i r s t << ’ ␣ ’ << p [ 1 ] . second << ’ \n ’ ;

}
e l s e
{

vector<pair<double , double>> p(n) ;
vector<pair<double , double>> p_res (2 ∗ n) ;
f o r ( i n t i = 0 ; i < n ; i++)

c in >> p [ i ] . f i r s t >> p [ i ] . second ;
double x0 = p [ 0 ] . f i r s t , y0 = p [ 0 ] . second ;
double x1 = p [ 1 ] . f i r s t , y1 = p [ 1 ] . second ;
double x2 = p [ 2 ] . f i r s t , y2 = p [ 2 ] . second ;
double alpha = atan2 ( y1 − y0 , x1 − x0 ) ;
double r = ( sq r t ( ( x2 − x0 ) ∗ ( x2 − x0 ) + ( y2 − y0 ) ∗ ( y2 − y0 ) ) + sq r t ( ( x1 − x0 ) ∗ ( x1 −

x0 ) + ( y1 − y0 ) ∗ ( y1 − y0 ) ) ) / 2 . 0 ;
f o r ( i n t i = 0 ; i < 2 ∗ n ; i++)
{

double a = alpha + i ∗ PI / 3 . 0 ;
p_res [ i ] . f i r s t = x0 + r ∗ cos ( a ) ;
p_res [ i ] . second = y0 + r ∗ s i n ( a ) ;

}
f o r ( i n t i = 0 ; i < 2 ∗ n ; i++)

cout << p_res [ i ] . f i r s t << ’ ␣ ’ << p_res [ i ] . second << ’ \n ’ ;
}
re turn 0 ;

}
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Task C ()

#inc lude <b i t s / s tdc++.h>
us ing namespace std ;

i n t main ( )
{

s t r i n g t ;
c in >> t ;
i n t N;
c in >> N;
i n t r e s = 0 ;
f o r ( i n t i t = 0 ; i t < N; i t++)
{

s t r i n g c ;
c in >> c ;
i n t c r e s = t . s i z e ( ) ;
f o r ( i n t i = 0 ; i < c . s i z e ( ) ; i++)
{

i n t cnt = 0 ;
i n t l = i ;
f o r ( i n t j = 0 ; j < t . s i z e ( ) ; j++)
{

i f ( l == c . s i z e ( ) )
{

cnt += 1 ;
cont inue ;

}
i f ( t [ j ] == c [ l ] )

l++;
e l s e

cnt++;
}
c r e s = min ( cres , cnt ) ;

}
// c e r r << c r e s << endl ;
r e s += c r e s ;

}
cout << re s << endl ;
r e turn 0 ;

}
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Task D ()

#inc lude <b i t s / s tdc++.h>
us ing namespace std ;

i n t main ( )
{

// f reopen ("D. in " , " r " , s td in ) ;
i n t n , m;
c in >> n >> m;
in t xs , ys , xf , y f ;
c in >> xs >> ys >> xf >> yf ;
xs−−, ys−−, xf−−, yf−−;
vector<vector<int>> dx (n , vector<int >(m) ) ;
vector<vector<int>> dy (n , vector<int >(m) ) ;
f o r ( i n t i = 0 ; i < n ; i++)

f o r ( i n t j = 0 ; j < m; j++)
c in >> dx [ i ] [ j ] >> dy [ i ] [ j ] ;

i f (n == 1)
{

vector<int> d i s t (m, −1) ;
f o r ( i n t i = 0 ; i < m; i++)

d i s t [ i ] = abs ( ys + dy [ 0 ] [ ys ] − i ) + abs (dx [ 0 ] [ ys ] ) ;
d i s t [ ys ] = 0 ;
vector<bool> used (m, f a l s e ) ;
f o r ( i n t i = 0 ; i < m; i++)
{

i n t ind = 0 ;
whi l e ( used [ ind ] )

ind++;
f o r ( i n t j = ind ; j < m; j++)

i f ( ! used [ j ] && d i s t [ j ] < d i s t [ ind ] )
ind = j ;

// c e r r << ind << endl ;
used [ ind ] = true ;
f o r ( i n t j = 0 ; j < m; j++)

d i s t [ j ] = min ( d i s t [ j ] , d i s t [ ind ] + abs ( ind + dy [ 0 ] [ ind ] − j ) + abs (dx [ 0 ] [ ind ] ) ) ;
}
/∗ f o r ( i n t i = 0 ; i < m; i++)

c e r r << d i s t [ i ] << ’ ’ ;
c e r r << endl ; ∗/
cout << d i s t [ y f ] << endl ;
r e turn 0 ;

}
vector<vector<int>> d i s t (n , vector<int> (m) ) ;
vector<vector<bool>> used (n , vector<bool> (m, f a l s e ) ) ;
f o r ( i n t i = 0 ; i < n ; i++)

f o r ( i n t j = 0 ; j < m; j++)
d i s t [ i ] [ j ] = abs ( xs + dx [ xs ] [ ys ] − i ) + abs ( ys + dy [ xs ] [ ys ] − j ) ;

d i s t [ xs ] [ ys ] = 0 ;
f o r ( i n t i = 0 ; i < n ; i++)

f o r ( i n t j = 0 ; j < m; j++)
{

i n t mix = −1, miy = 0 ;
f o r ( i n t x = 0 ; x < n ; x++)

f o r ( i n t y = 0 ; y < m; y++)
i f ( ! used [ x ] [ y ] )

i f (mix == −1 | | d i s t [ x ] [ y ] < d i s t [ mix ] [ miy ] )
mix = x , miy = y ;

used [ mix ] [ miy ] = true ;
f o r ( i n t x = 0 ; x < n ; x++)

f o r ( i n t y = 0 ; y < m; y++)
d i s t [ x ] [ y ] = min ( d i s t [ x ] [ y ] , d i s t [ mix ] [ miy ] + abs (mix + dx [ mix ] [ miy ] − x ) + abs (

miy + dy [ mix ] [ miy ] − y ) ) ;
}
/∗ f o r ( i n t i = 0 ; i < n ; i++)
{

f o r ( i n t j = 0 ; j < m; j++)
c e r r << d i s t [ i ] [ j ] << ’ ’ ;
c e r r << endl ;

}∗/
cout << d i s t [ x f ] [ y f ] << endl ;
r e turn 0 ;

}
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Task E ()

#inc lude <b i t s / s tdc++.h>

us ing namespace std ;

i n t main ( )
{

i n t n , m, b ;
c in >> n >> m >> b ;
vector<pair<int , int>> p(b) ;
f o r ( i n t i = 0 ; i < b ; i++)

c in >> p [ i ] . f i r s t >> p [ i ] . second , −−p [ i ] . f i r s t , −−p [ i ] . second ;
/∗ i f (b == 1)
{

cout << "? " << p [ 0 ] . f i r s t << ’ ’ << p [ 0 ] . second << ’ ’ << n + p [ 0 ] . f i r s t << ’ ’ << p [ 0 ] .
second << endl ;

f f l u s h ( stdout ) ;
i n t x , y ;
c in >> x >> y ;
i f ( x == p [ 0 ] . f i r s t )

cout << " ! " << n << ’ ’ << 0 << endl ;
e l s e

cout << " ! 0 0\n " ;
re turn 0 ;

}∗/
vector<bool> i s_a l i v e ;
vector<int> i_p ;
i n t a l ive_cnt = 0 ;
whi l e ( t rue )
{

f o r ( i n t i = 0 ; i < i_p . s i z e ( ) ; i++)
i f ( i s_a l i v e [ i ] && i_p [ i ] == b)
{

cout << " ! ␣" << n ∗ ( i + 1) << ’ ␣ ’ << 0 << endl ;
f f l u s h ( s td in ) ;
r e turn 0 ;

}
i n t mix = −1;
i n t c = 0 ;
f o r ( i n t i = 0 ; i < i_p . s i z e ( ) ; i++)

i f ( i s_a l i v e [ i ] )
i f (mix == −1 | | i_p [ mix ] >= i_p [ i ] )

{
i f ( i_p [ mix ] == i_p [ i ] )

c++;
e l s e c = 0 ;
mix = i ;

}
i f ( c >= 2)
{

i n t t = i_p [ mix ] ;
i n t ma = −1;
f o r ( i n t i = 0 ; i < i_p . s i z e ( ) ; i++)

i f ( i s_a l i v e [ i ] )
i f (ma == −1 | | i_p [ i ] == t )

ma = i ;
cout << "?␣" << (ma + 1) ∗ n + p [ i_p [ma ] ] . f i r s t << ’ ␣ ’ << p [ i_p [ma ] ] . second ;
i_p [ma]++;

ma = −1;
f o r ( i n t i = 0 ; i < i_p . s i z e ( ) ; i++)

i f ( i s_a l i v e [ i ] )
i f (ma == −1 | | i_p [ i ] == t )

ma = i ;
cout << ’ ␣ ’ << (ma + 1) ∗ n + p [ i_p [ma ] ] . f i r s t << ’ ␣ ’ << p [ i_p [ma ] ] . second << endl ;
i_p [ma]++;

}
e l s e i f ( a l ive_cnt < 4)
{

i s_a l i v e . emplace_back ( t rue ) ;
i_p . emplace_back (1 ) ;
cout << "?␣" << p [ 0 ] . f i r s t + i_p . s i z e ( ) ∗ n << ’ ␣ ’ << p [ 0 ] . second ;
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i s_a l i v e . emplace_back ( t rue ) ;
i_p . emplace_back (1 ) ;
cout << ’ ␣ ’ << p [ 0 ] . f i r s t + i_p . s i z e ( ) ∗ n << ’ ␣ ’ << p [ 0 ] . second << endl ;

f f l u s h ( stdout ) ;
a l ive_cnt += 2 ;

}
/∗ e l s e i f ( a l ive_cnt == 10)
{

i s_a l i v e . emplace_back ( t rue ) ;
i_p . emplace_back (1 ) ;
cout << "? " << p [ 0 ] . f i r s t + i_p . s i z e ( ) ∗ n << ’ ’ << p [ 0 ] . second ;
a l ive_cnt++;
i n t mi = −1;
f o r ( i n t i = 0 ; i < i_p . s i z e ( ) ; i++)

i f ( i s_a l i v e [ i ] )
i f (mi == −1 | | i_p [ i ] < i_p [ mi ] )

mi = i ;
cout << ’ ’ << (mi + 1) ∗ n + p [ i_p [ mi ] ] . f i r s t << ’ ’ << p [ i_p [ mi ] ] . second << endl ;
i_p [ mi]++;
f f l u s h ( s td in ) ;

}∗/
e l s e
{

i n t mi = −1;
f o r ( i n t i = 0 ; i < i_p . s i z e ( ) ; i++)

i f ( i s_a l i v e [ i ] )
i f (mi == −1 | | i_p [ i ] < i_p [ mi ] )

mi = i ;
cout << "?␣" << (mi + 1) ∗ n + p [ i_p [ mi ] ] . f i r s t << ’ ␣ ’ << p [ i_p [ mi ] ] . second ;
i_p [ mi]++;

mi = −1;
f o r ( i n t i = 0 ; i < i_p . s i z e ( ) ; i++)

i f ( i s_a l i v e [ i ] )
i f (mi == −1 | | i_p [ i ] < i_p [ mi ] )

mi = i ;

cout << ’ ␣ ’ << (mi + 1) ∗ n + p [ i_p [ mi ] ] . f i r s t << ’ ␣ ’ << p [ i_p [ mi ] ] . second << endl ;
i_p [ mi]++;

f f l u s h ( s td in ) ;
}
i n t x , y ;
c in >> x >> y ;
i f ( i s_a l i v e [ x / n − 1 ] )

a l ive_cnt−−;
i s_a l i v e [ x / n − 1 ] = f a l s e ;
f o r ( i n t i = 0 ; i < i_p . s i z e ( ) ; i++)

i f ( i s_a l i v e [ i ] )
c e r r << ’ ␣ ’ << i_p [ i ] << ’ ␣ ’ ;

e l s e c e r r << − i_p [ i ] << ’ ␣ ’ ;
c e r r << endl ;

}
re turn 0 ;

}
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Task F ()

#inc lude <b i t s / s tdc++.h>
us ing namespace std ;

const i n t DIV = 1e9 + 7 ;

i n t main ( )
{

i n t n , m;
c in >> n >> m;
vector<long long> f a c t (n) ;
f a c t [ 1 ] = 1 ;
f o r ( i n t i = 2 ; i < n ; i++)

f a c t [ i ] = f a c t [ i − 1 ] ∗ i % DIV ;
i f (n == 2)
{

cout << 1 ;
re turn 0 ;

}
i f (n == 3)
{

cout << "0␣0␣0␣3" ;
re turn 0 ;

}
i f (n == 4)
{

cout << "0␣0␣0␣0␣0␣0␣0␣0␣4␣12" ;
re turn 0 ;

}
i f (n == 5)
{

f o r ( i n t i = 0 ; i < 15 ; i++)
cout << "0␣" ;

cout << "5␣0␣120␣0␣60" ;
re turn 0 ;

}
re turn 0 ;

}
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