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Task A ()

#pragma GCC opt imize ( "O3" )
#inc lude <iostream>
#inc lude <iomanip>
#inc lude <cs td io>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <set>
#inc lude <map>
#inc lude <u t i l i t y >
#inc lude <algor ithm>
#inc lude <ca s s e r t >
#inc lude <c l im i t s >
#de f i n e i n t long long
#de f i n e a l l ( z ) z . begin ( ) , z . end ( )
#de f i n e r a l l ( z ) z . rbeg in ( ) , z . rend ( )
#de f i n e pb push_back
#de f i n e eb emplace_back
#de f i n e i n t long long
#de f i n e u64 uint64_t
us ing namespace std ;
us ing v i = vector<int >;
us ing vc = vector<char >;
us ing p i i = pair<int , int >;
us ing vvi = vector<vector<int >>;

s igned main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e ( nu l l p t r ) ;

i n t k ;
c in >> k ;

k−−;
i f ( k < 9)
{

cout << k+1;
}
e l s e
{

k %= 9 ;
i f ( k == 0)

cout << "0" ;
e l s e

cout << k+1;
}

re turn 0 ;
}
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Task B ()

#pragma GCC opt imize ( "O3" )
#inc lude <iostream>
#inc lude <iomanip>
#inc lude <cs td io>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <set>
#inc lude <map>
#inc lude <u t i l i t y >
#inc lude <algor ithm>
#inc lude <ca s s e r t >
#inc lude <c l im i t s >
#de f i n e i n t long long
#de f i n e a l l ( z ) z . begin ( ) , z . end ( )
#de f i n e r a l l ( z ) z . rbeg in ( ) , z . rend ( )
#de f i n e pb push_back
#de f i n e eb emplace_back
#de f i n e i n t long long
#de f i n e u64 uint64_t
us ing namespace std ;
us ing v i = vector<int >;
us ing vc = vector<char >;
us ing p i i = pair<int , int >;
us ing vvi = vector<vector<int >>;

s igned main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e ( nu l l p t r ) ;

i n t n , k ;
s t r i n g s ;
c in >> n >> k >> s ;

i n t ans = 1 ;
set<char> cs ;
i n t l en = 0 ;
f o r ( i n t i = 0 ; i < n ; i++)
{

cs . i n s e r t ( s [ i ] ) ;
l en++;

i f ( c s . s i z e ( ) > 3 | | l en > k)
{

cs = { s [ i ] } ;
l en = 1 ;
ans++;

}
}

cout << ans ;

re turn 0 ;
}
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Task C ()

#pragma GCC opt imize ( "O3" )
#inc lude <iostream>
#inc lude <iomanip>
#inc lude <cs td io>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <set>
#inc lude <map>
#inc lude <u t i l i t y >
#inc lude <algor ithm>
#inc lude <ca s s e r t >
#inc lude <c l im i t s >
#inc lude <cs t r i ng >
#de f i n e i n t long long
#de f i n e a l l ( z ) z . begin ( ) , z . end ( )
#de f i n e r a l l ( z ) z . rbeg in ( ) , z . rend ( )
#de f i n e pb push_back
#de f i n e eb emplace_back
#de f i n e u64 uint64_t
us ing namespace std ;
us ing v i = vector<int >;
us ing vc = vector<char >;
us ing p i i = pair<int , int >;
us ing vvi = vector<vector<int >>;

template <typename T1 , typename T2>
i n l i n e void rmax(T1 &a , T1 b , T2 &c , T2 d)
{

i f ( a < b)
{

a = b ;
c = d ;

}
}

constexpr i n t N{500} , S{250000};
i n t a [N] , b [N ] ;
// i n t dp [N+1] [S+1] ;
char from [N+1] [S+1] ; // 0 − bag_x , 1 − bag_y , step_back

s igned main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e ( nu l l p t r ) ;

i n t n , x , y ;
c in >> n >> x >> y ;

f o r ( i n t i = 0 ; i < n ; i++)
c in >> a [ i ] ;

f o r ( i n t i = 0 ; i < n ; i++)
c in >> b [ i ] ;

v i dpl ( x+1, −1) , dp ;
dpl [ 0 ] = y ;

f o r ( i n t i = 1 ; i <= n ; i++)
{

dp . a s s i gn (x+1, −1) ;

f o r ( i n t x0 = 0 ; x0 <= x ; x0++)
{

i f ( x0 > 0)
rmax(dp [ x0 ] , dp [ x0−1] ,

from [ i ] [ x0 ] , ( char ) 2) ;

i n t wx = a [ i −1] , wy = b [ i −1] ;
i f (wx <= x0 )

rmax(dp [ x0 ] , dpl [ x0−wx ] ,
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from [ i ] [ x0 ] , ( char ) 0) ;
i f (wy <= dpl [ x0 ] )

rmax(dp [ x0 ] , dpl [ x0 ] − wy ,
from [ i ] [ x0 ] , ( char ) 1) ;

}

swap (dp , dpl ) ;
}

i f ( dpl [ x ] < 0)
cout << "−1" ;

e l s e
{

vc ans (n) ;
i n t i = n , j = x ;
whi l e ( i > 0)
{

// cout << i << ’ ’ << j << " : " << ( in t ) from [ i ] [ j ] << endl ;
i f ( from [ i ] [ j ] == 2)

j−−;
e l s e i f ( from [ i ] [ j ] == 0)
{

ans [ i −1] = 0 ;
j −= a [ i −1] ;
i−−;

}
e l s e i f ( from [ i ] [ j ] == 1)
{

ans [ i −1] = 1 ;
i−−;

}
}

f o r ( i n t i = 0 ; i < n ; i++)
cout << ( ans [ i ] ? ’ y ’ : ’ x ’ ) ;

}

re turn 0 ;
}

/∗
1 10 10
10
250000
}∗/
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Task D ()

#pragma GCC opt imize ( "O3" )
#inc lude <iostream>
#inc lude <iomanip>
#inc lude <cs td io>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <set>
#inc lude <map>
#inc lude <u t i l i t y >
#inc lude <algor ithm>
#inc lude <ca s s e r t >
#inc lude <c l im i t s >
#inc lude <cs t r i ng >
#inc lude <stack>
#de f i n e a l l ( z ) z . begin ( ) , z . end ( )
#de f i n e r a l l ( z ) z . rbeg in ( ) , z . rend ( )
#de f i n e pb push_back
#de f i n e eb emplace_back
us ing namespace std ;
us ing v i = vector<int >;
us ing vc = vector<char >;
us ing p i i = pair<int , int >;
us ing vvi = vector<vector<int >>;

i n l i n e i n t s t r i p ( const v i &v)
{

stack<int> s ;
f o r ( i n t x : v )

i f ( s . empty ( ) | | s . top ( ) != x )
s . push (x ) ;

e l s e
s . pop ( ) ;

r e turn s . s i z e ( ) ;
}

s igned main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e ( nu l l p t r ) ;

i n t n ;
c in >> n ;

v i a (2∗n , 0) ;
f o r ( i n t i = 0 ; i < 2∗n ; i++)
{

char c ;
c in >> c ;
i f ( c == ’ [ ’ | | c == ’ ] ’ )

a [ i ] = 1 ;
}

cout << s t r i p ( a ) / 2 ;

re turn 0 ;
}

/∗∗∗ HELPER CODE
fo r ( i n t n = 2 ; n <= 100 ; n += 2)
{

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

s [ i ] = i % 2 ;

i n t c = n ;
f o r ( i n t mask = 0 ; mask < 1 l l <<n ; mask++)
{

f o r ( i n t i = 0 ; i < n ; i++)
i f (mask >> i & 1)

s [ i ] ^= 1 ;
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i f ( ok ( s ) )
{

// cout << mask << ’\n ’ ;
c = min ( c , __builtin_popcount (mask ) ) ;

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

i f (mask >> i & 1)
s [ i ] ^= 1 ;

}

cout << n << " : " << c << endl ;
}
∗∗∗/
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Task E ()

#pragma GCC opt imize ( "O3" )
#inc lude <iostream>
#inc lude <iomanip>
#inc lude <cs td io>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <set>
#inc lude <map>
#inc lude <u t i l i t y >
#inc lude <algor ithm>
#inc lude <ca s s e r t >
#inc lude <c l im i t s >
#inc lude <cs t r i ng >
#inc lude <stack>
#inc lude<random>
#de f i n e i n t long long
#de f i n e a l l ( z ) z . begin ( ) , z . end ( )
#de f i n e r a l l ( z ) z . rbeg in ( ) , z . rend ( )
#de f i n e pb push_back
#de f i n e eb emplace_back
us ing namespace std ;
us ing v i = vector<int >;
us ing vc = vector<char >;
us ing p i i = pair<int , int >;
us ing vvi = vector<vector<int >>;
mt19937 rng (3 ) ;

i n l i n e i n t binpow ( i n t x , i n t n , i n t mod)
{

i n t r e s = 1 ;
whi l e (n)
{

i f (n & 1)
r e s = r e s ∗x % mod ;

x = x∗x % mod ;
n >>= 1 ;

}
re turn r e s ;

}

constexpr i n t p{110017};
constexpr i n t N{1000000};
i n t ch [N ] ;
i n t n , k ;

i n l i n e i n t f ind_place ( const set<int> &s , i n t x )
{

a s s e r t ( s . s i z e ( ) < n) ;

whi l e ( t rue )
{

i n t y = ch [ x ] ;
auto i t = s . lower_bound (y ) ;
i f ( i t == s . end ( ) | | ∗ i t != y )

break ;
x = (x+1) % n ;

}

re turn ch [ x ] ;
}

i n l i n e i n t is_scan ( v i a , i n t n)
{

i f ( a . empty ( ) )
re turn 0 ;

s o r t ( a l l ( a ) ) ;
vc c (n , 0) ;
i n t d = 0 ;
f o r ( i n t x : a )
{
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i n t l = (x+n−1)%n ;
i n t r = (x+1)%n ;
i f ( ! c [ l ] && ! c [ r ] )

d++;
c [ x ] = true ;

}

i f (d > 1)
re turn −1;

i n t r = 0 ;
whi l e ( ! c [ r ] )

r++;
whi l e ( c [ r ] )

r = ( r+1)%n ;
re turn r ;

}

i n l i n e i n t ex_scan ( v i a , i n t n)
{

s o r t ( a l l ( a ) ) ;
vc c (n , 0) ;

f o r ( i n t x : a )
c [ x ] = true ;

i n t r = 0 ;
whi l e ( ! c [ r ] )

r++;
whi l e ( c [ r ] )

r=(r+1)%n ;
r = ( r+n−1) % n ;
re turn r ;

}

i n l i n e void encode ( )
{

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

c in >> a [ i ] ;
a [ i ]−−;

}

i f (n == 10 && k == 3)
{

v i a1 , a2 ;
f o r ( i n t i = 0 ; i < k ; i++)

i f ( a [ i ] < 5)
a1 . pb ( a [ i ] ) ;

e l s e
a2 . pb ( a [ i ] − 5) ;

i n t i s 1 = is_scan ( a1 , 5) ;
i n t i s 2 = is_scan ( a2 , 5) ;

i n t ans = −1;
i f ( i s 1 != −1)
{

ans = i s 1 ;
}
e l s e
{

a s s e r t ( i s 2 != −1) ;
ans = 5 + i s 2 ;

}

cout << ans+1 << ’ \n ’ ;
r e turn ;

}

s o r t ( a l l ( a ) ) ;
set<int> sa ( a l l ( a ) ) ;
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i n t pos = 0 ;
f o r ( i n t i = 0 ; i < k ; i++)

pos = ( pos + binpow (p , a [ i ] , n ) ) % n ;

cout << f ind_place ( sa , pos ) + 1 << ’ \n ’ ;
}

i n l i n e void decode ( )
{

v i a (k+1) ;
f o r ( i n t i = 0 ; i < k+1; i++)
{

c in >> a [ i ] ;
a [ i ]−−;

}

i f (n == 10 && k == 3)
{

v i a1 , a2 ;
f o r ( i n t i = 0 ; i < k+1; i++)

i f ( a [ i ] < 5)
a1 . pb ( a [ i ] ) ;

e l s e
a2 . pb ( a [ i ] − 5) ;

i n t i s 1 = is_scan ( a1 , 5) ;
i n t i s 2 = is_scan ( a2 , 5) ;

i n t ans = −1;
i f ( i s 1 != −1)
{

ans = ex_scan ( a1 , 5) ;
}
e l s e
{

a s s e r t ( i s 2 != −1) ;
ans = 5 + ex_scan ( a2 , 5) ;

}

// cout << "A " << ans << ’\n ’ ;
f o r ( i n t x : a )

i f ( x != ans )
cout << x+1 << ’ ␣ ’ ;

cout << ’ \n ’ ;
r e turn ;

}

s o r t ( a l l ( a ) ) ;
set<int> sa ( a l l ( a ) ) ;

v i b (k+1) ;
i n t sum = 0 ;
f o r ( i n t i = 0 ; i < k+1; i++)
{

b [ i ] = binpow (p , a [ i ] , n ) ;
sum = (sum+b [ i ] ) % n ;

}

f o r ( i n t i = 0 ; i < k+1; i++)
{

sa . e r a s e ( a [ i ] ) ;
sum = (sum−b [ i ]+n) % n ;

i f ( f ind_place ( sa , sum) == a [ i ] )
{

f o r ( i n t j = 0 ; j < k+1; j++)
i f ( j != i )

cout << a [ j ]+1 << ’ ␣ ’ ;
cout << ’ \n ’ ;
r e turn ;

}

sum = (sum+b [ i ] ) % n ;
sa . i n s e r t ( a [ i ] ) ;
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}

// a s s e r t ( f a l s e ) ; // FAIL
}

s igned main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e ( nu l l p t r ) ;

s t r i n g s ;
c in >> s ;

i n t t ;
c in >> t >> n >> k ;

f o r ( i n t i = 0 ; i < n ; i++)
ch [ i ] = i ;

s h u f f l e ( ch , ch+n , rng ) ;

i f ( s == "add" )
whi l e ( t−−)

encode ( ) ;
e l s e i f ( s == " c l e a r " )

whi l e ( t−−)
decode ( ) ;

r e turn 0 ;
}

/∗∗∗ HELPER CODE
fo r ( i n t p = 110000; t rue ; p++)
{

bool ok = true ;
f o r ( i n t d = 2 ; d∗d <= p && ok ; d++)
{

i f (p % d == 0)
ok = f a l s e ;

}
i f ( ok )
{

cout << p ;
re turn 0 ;

}
}
∗∗∗/
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Task F ()

#pragma GCC opt imize ( "O3" )
#inc lude <iostream>
#inc lude <iomanip>
#inc lude <cs td io>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <set>
#inc lude <map>
#inc lude <u t i l i t y >
#inc lude <algor ithm>
#inc lude <ca s s e r t >
#inc lude <c l im i t s >
#inc lude <cs t r i ng >
#de f i n e i n t long long
#de f i n e a l l ( z ) z . begin ( ) , z . end ( )
#de f i n e r a l l ( z ) z . rbeg in ( ) , z . rend ( )
#de f i n e pb push_back
#de f i n e eb emplace_back
us ing namespace std ;
us ing v i = vector<int >;
us ing vc = vector<char >;
us ing p i i = pair<int , int >;
us ing vvi = vector<vector<int >>;

i n l i n e void put ( i n t x , i n t y )
{

cout << x << ’ ␣ ’ << y << ’ \n ’ ;
}

s igned main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e ( nu l l p t r ) ;

i n t n ;
c in >> n ;

cout << "4\n" ;
put (0 , 0) ;
put (1 , 0) ;
put (1 , 1) ;
put (0 , 1) ;

vector<p i i > o f f = {
{1 , −1},
{1 , 0} ,
{1 , 1} ,
{0 , 1} ,
{−1, 1} ,
{−1, 0} ,
{−1, −1},
{0 , −1},

} ;
a s s e r t (n <= 8) ;

f o r ( i n t i = 0 ; i < n ; i++)
put ( o f f [ i ] . f i r s t , o f f [ i ] . second ) ;

r e turn 0 ;
}
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