
Олимпиада СПбГУ по информатике 2019/20 учебного года

A B C D E F Sum
100 100 100 20 6 0 326

Task A ()

#inc lude <iostream>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <set>
#inc lude <map>
#inc lude <unordered_set>
#inc lude <unordered_map>
#inc lude <cmath>
#inc lude <deque>
#inc lude <queue>
#inc lude <l i s t >

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 <iostream>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <set>
#inc lude <map>
#inc lude <unordered_set>
#inc lude <unordered_map>
#inc lude <cmath>
#inc lude <deque>
#inc lude <queue>
#inc lude <l i s t >

us ing namespace std ;

s t r u c t p
{

double x , y ;
} ;

bool eq ( double a , double b)
{

re turn ( fabs ( a − b) < 0 . 1 ) ;
}

double l en (p a )
{

re turn sq r t ( a . x ∗ a . x + a . y ∗ a . y ) ;
}

double s c a l (p a , p b)
{

re turn a . x ∗ b . x + a . y ∗ b . y ;
}

double smech (p a , p b)
{

re turn a . x ∗ b . y − b . x ∗ a . y ;
}

bool check120 (p a , p b , p c )
{

p tmp1 , tmp2 ;
tmp1 . x = a . x − b . x ;
tmp1 . y = a . y − b . y ;
tmp2 . x = c . x − b . x ;
tmp2 . y = c . y − b . y ;
r e turn eq ( s c a l ( tmp1 , tmp2) / l en ( tmp1) / l en ( tmp2) , −0.5) ;

}

i n t main ( )
{

i n t n ;
c in >> n ;
vector<p> a (n) ;
f o r ( auto &i : a )
{

c in >> i . x >> i . y ;
}
i f (n == 6)
{

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

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

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

i f ( i == j | | i == k | | k == j )
{

cont inue ;
}
i f ( check120 ( a [ i ] , a [ j ] , a [ k ] ) )
{
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cout << a [ i ] . x << ’ ␣ ’ << a [ i ] . y << ’ \n ’ ;
cout << a [ j ] . x << ’ ␣ ’ << a [ j ] . y << ’ \n ’ ;
cout << a [ k ] . x << ’ ␣ ’ << a [ k ] . y ;
r e turn 0 ;

}
}

}
}

}
e l s e
{

vector<p> tmp(6) ;
f o r ( i n t i = 0 ; i < n ; ++i )
{

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

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

i f ( i == j | | i == k | | k == j )
{

cont inue ;
}
i f ( check120 ( a [ i ] , a [ j ] , a [ k ] ) )
{

tmp [ 0 ] = a [ i ] ;
tmp [ 1 ] = a [ j ] ;
tmp [ 2 ] = a [ k ] ;

}
}

}
}
tmp [ 3 ] . x = (tmp [ 2 ] . x − tmp [ 1 ] . x ) ∗ 2 + tmp [ 0 ] . x ;
tmp [ 3 ] . y = (tmp [ 2 ] . y − tmp [ 1 ] . y ) ∗ 2 + tmp [ 0 ] . y ;
tmp [ 4 ] . x = (tmp [ 3 ] . x − tmp [ 2 ] . x ) ∗ 2 + tmp [ 1 ] . x ;
tmp [ 4 ] . y = (tmp [ 3 ] . y − tmp [ 2 ] . y ) ∗ 2 + tmp [ 1 ] . y ;
tmp [ 5 ] . x = (tmp [ 4 ] . x − tmp [ 3 ] . x ) ∗ 2 + tmp [ 2 ] . x ;
tmp [ 5 ] . y = (tmp [ 4 ] . y − tmp [ 3 ] . y ) ∗ 2 + tmp [ 2 ] . y ;
cout << tmp [ 0 ] . x << ’ ␣ ’ << tmp [ 0 ] . y << ’ \n ’ ;
cout << tmp [ 1 ] . x << ’ ␣ ’ << tmp [ 1 ] . y << ’ \n ’ ;
cout << tmp [ 2 ] . x << ’ ␣ ’ << tmp [ 2 ] . y << ’ \n ’ ;
cout << tmp [ 3 ] . x << ’ ␣ ’ << tmp [ 3 ] . y << ’ \n ’ ;
cout << tmp [ 4 ] . x << ’ ␣ ’ << tmp [ 4 ] . y << ’ \n ’ ;
cout << tmp [ 5 ] . x << ’ ␣ ’ << tmp [ 5 ] . y ;

}
re turn 0 ;

}
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Task C ()

#inc lude <iostream>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <set>
#inc lude <map>
#inc lude <unordered_set>
#inc lude <unordered_map>
#inc lude <cmath>
#inc lude <deque>
#inc lude <queue>
#inc lude <l i s t >
#inc lude <s t r i ng>

us ing namespace std ;

i n t l e vD i s t ( s t r i n g a , s t r i n g b , i n t l , i n t r )
{

i n t j = l , ans = 0 , sz = a . s i z e ( ) , l im = sz − ( r − l + 1) ;
f o r ( i n t i = 0 ; i < sz && ans <= lim ; ++i )
{

i f (b [ j ] != a [ i ] )
{

ans++;
}
e l s e
{

j++;
i f ( j > r )
{

ans += sz − i − 1 ;
break ;

}
}

}
re turn ( ans <= lim ) ;

}

i n t main ( )
{

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

l . i n s e r t ( s [ i ] ) ;
}
i n t n ;
c in >> n ;
i n t ans = 0 ;
f o r ( i n t i = 0 ; i < n ; ++i )
{

s t r i n g c ;
c in >> c ;
i n t d l = 0 , dr = sz + 1 , cz = c . s i z e ( ) ;
whi l e ( d l != dr − 1)
{

i n t d = ( d l + dr ) / 2 ;
bool yes = f a l s e ;
f o r ( i n t j = 0 ; j <= cz − d && ! yes ; j++)
{

bool f l a g = f a l s e ;
f o r ( i n t t = j ; t < j + d ; t++)
{

i f ( l . f i nd ( c [ t ] ) == l . end ( ) )
{

f l a g = true ;
break ;

}
}
i f ( f l a g )
{
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cont inue ;
}
yes = l evD i s t ( s , c , j , j + d − 1) ;

}
i f ( yes )
{

d l = d ;
}
e l s e
{

dr = d ;
}

}
ans += sz − dl ;

}
cout << ans ;
re turn 0 ;

}
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Task D ()

#inc lude <iostream>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <set>
#inc lude <map>
#inc lude <unordered_set>
#inc lude <unordered_map>
#inc lude <cmath>
#inc lude <deque>
#inc lude <queue>
#inc lude <l i s t >

us ing namespace std ;

const i n t INF = 1e9 ;

i n t d i s t ( vector<vector<pair<int , int>>> &c , i n t ix , i n t iy , i n t jx , i n t jy )
{

re turn abs ( jx − i x − c [ i x ] [ i y ] . f i r s t ) + abs ( jy − i y − c [ i x ] [ i y ] . second ) ;
}

i n t main ( )
{

i n t n , m;
c in >> n >> m;
pair<int , int> s , f ;
c in >> s . f i r s t >> s . second >> f . f i r s t >> f . second ;
s . f i r s t −−;
s . second−−;
f . f i r s t −−;
f . second−−;
vector<vector<pair<int , int>>> c (n , vector<pair<int , 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 >> c [ i ] [ j ] . f i r s t >> c [ i ] [ j ] . second ;
}

}
vector<vector<int>> d(n ∗ m, vector<int >(n ∗ m) ) ;
f o r ( i n t ix = 0 ; i x < n ; ++ix )
{

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

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

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

i f ( i x == jx && iy == jy )
{

cont inue ;
}
d [ i x ∗ m + iy ] [ jx ∗ m + jy ] = d i s t ( c , ix , iy , jx , jy ) ;

}
}

}
}
f o r ( i n t ix = 0 ; i x < n ; ++ix )
{

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

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

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

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

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

d [ jx ∗ m + jy ] [ kx ∗ m + ky ] = min (d [ jx ∗ m
+ jy ] [ kx ∗ m + ky ] , d [ jx ∗ m + jy ] [ i x
∗ m + iy ] + d [ ix ∗ m + iy ] [ kx ∗ m +
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ky ] ) ;
}

}
}

}
}

}
cout << d [ s . f i r s t ∗ m + s . second ] [ f . f i r s t ∗ m + f . second ] ;
r e turn 0 ;

}
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Task E ()

#inc lude <iostream>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <set>
#inc lude <map>
#inc lude <unordered_set>
#inc lude <unordered_map>
#inc lude <cmath>
#inc lude <deque>
#inc lude <queue>
#inc lude <l i s t >

us ing namespace std ;

const long long s = 0 ;

i n t main ( )
{

long long n , m, b ;
c in >> n >> m >> b ;
long long p , q ;
c in >> p >> q ;
cout << "?␣" << s + p − 1 << ’ ␣ ’ << s + q − 1 << ’ ␣ ’ << s + 2 ∗ n + p − 1 << ’ ␣ ’ << s + q

− 1 << ’ \n ’ ;
f f l u s h ( stdout ) ;
long long k , r ;
c in >> k >> r ;
i f ( k == s + p − 1 && r == s + q − 1)
{

cout << " ! ␣" << s + 2 ∗ n << ’ ␣ ’ << s << ’ \n ’ ;
f f l u s h ( stdout ) ;

}
e l s e
{

cout << " ! ␣" << s << ’ ␣ ’ << s << ’ \n ’ ;
f f l u s h ( stdout ) ;

}
re turn 0 ;

}
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Task F ()
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