
Олимпиада СПбГУ по информатике 2020/21 учебного года

A B C D E F Sum
100 100 100 100 55 25 480

Task A ()

#de f i n e _CRT_SECURE_NO_WARNINGS

#inc lude <iostream>
#inc lude <cmath>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <map>
#inc lude <set>
#inc lude <queue>
#inc lude <a s s e r t . h>

us ing namespace std ;

typede f long long l l ;
typede f unsigned long long u l l ;
const l l INF = ( l l ) 1 e18 ;
const double PI = acos (−1.0) ;

i n t main ( )
{

// f reopen ( " . in " , " r " , s td in ) ;
// f r eopen ( " . out " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;

l l k ;
c in >> k ;

i f ( k <= 10000)
{

l l cur = 0 ;
f o r ( l l i = 1 ; i < k ; i++)
{

// cout << ( i + cur ) % 10 ;
cur = ( i + cur ) / 10 ;

}
cout << (k + cur ) % 10 ;

}
e l s e
{

k −= 10 ;
l l ans = k % 9 ;
i f ( ans > 0)

ans++;
cout << ans ;

}

re turn 0 ;
}

1



Task B ()

#de f i n e _CRT_SECURE_NO_WARNINGS

#inc lude <iostream>
#inc lude <cmath>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <map>
#inc lude <set>
#inc lude <queue>
#inc lude <a s s e r t . h>

us ing namespace std ;

typede f long long l l ;
typede f unsigned long long u l l ;
const l l INF = ( l l ) 1 e18 ;
const double PI = acos (−1.0) ;

const i n t MAX_N = 100005;
i n t n , k ;
s t r i n g s ;
i n t dp [MAX_N] ;
i n t mindp [MAX_N] [ 2 0 ] ;

i n t get_mindp ( i n t l , i n t r )
{

i n t l en = r − l + 1 ;
i n t j = 0 ;
whi l e ( (1 << j ) <= len )

j++;
j−−;

// cout << " get " << r << " " << l + (1 << j ) − 1 << " " << j << endl ;
r e turn min (mindp [ r ] [ j ] , mindp [ l + (1 << j ) − 1 ] [ j ] ) ;

}

i n t main ( )
{

// f reopen ( " . in " , " r " , s td in ) ;
// f r eopen ( " . out " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;

c in >> n >> k >> s ;
vector<int> i s (26 , 0) ;
i n t cnt = 0 ;
i n t l = 0 ;
f o r ( i n t i = 0 ; i < n ; i++)
{

i f ( ! i s [ s [ i ] − ’ a ’ ] )
cnt++;

i s [ s [ i ] − ’ a ’ ]++;
whi l e ( cnt > 3 | | i − l + 1 > k)
{

i f ( i s [ s [ l ] − ’ a ’ ] == 1)
cnt−−;

i s [ s [ l ] − ’ a ’ ]−−;
l++;

}

i f ( l == 0)
{

dp [ i ] = 1 ;
}
e l s e
{

dp [ i ] = get_mindp ( l − 1 , i − 1) + 1 ;
}

// cout << l << " " << i << " " << dp [ i ] << endl ;
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mindp [ i ] [ 0 ] = dp [ i ] ;
f o r ( i n t j = 1 ; j < 20 ; j++)
{

i f ( (1 << j ) > i + 1)
break ;

mindp [ i ] [ j ] = min (mindp [ i ] [ j − 1 ] , mindp [ i − (1 << ( j − 1) ) ] [ j − 1 ] ) ;
}

}

cout << dp [ n − 1 ] ;

r e turn 0 ;
}
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Task C ()

#de f i n e _CRT_SECURE_NO_WARNINGS

#inc lude <iostream>
#inc lude <cmath>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <map>
#inc lude <set>
#inc lude <queue>
#inc lude <a s s e r t . h>

us ing namespace std ;

typede f long long l l ;
typede f unsigned long long u l l ;
const l l INF = ( l l ) 1 e18 ;
const double PI = acos (−1.0) ;

const i n t MAX_N = 505 ;
const i n t MAX_W = 250005;
i n t n , x , y ;
i n t v [MAX_N] ;
i n t w[MAX_N] ;
i n t dp [ 2 ] [MAX_W] ;
bool ans [MAX_N] [MAX_W] ;

i n t main ( )
{

// f reopen ( " . in " , " r " , s td in ) ;
// f r eopen ( " . out " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;

c in >> n >> x >> y ;
i n t f u l l = 0 ;
f o r ( i n t i = 0 ; i < n ; i++)
{

c in >> v [ i ] ;
f u l l += v [ i ] ;

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

c in >> w[ i ] ;
}

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

dp [ 0 ] [ j ] = −1;
i f ( j == 0)
{

dp [ 0 ] [ j ] = 0 ;
}
i f ( j == w[ 0 ] )
{

dp [ 0 ] [ j ] = v [ 0 ] ;
ans [ 0 ] [ j ] = 1 ;

}
// cout << 0 << " " << j << " " << dp [ 0 ] [ j ] << endl ;

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

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

dp [ i % 2 ] [ j ] = dp [ 1 − i % 2 ] [ j ] ;
i f ( j − w[ i ] >= 0 && dp [1 − i % 2 ] [ j − w[ i ] ] != −1 && dp [1 − i % 2 ] [ j − w[ i ] ] + v [ i ] >

dp [ i % 2 ] [ j ] )
{

dp [ i % 2 ] [ j ] = dp [ 1 − i % 2 ] [ j − w[ i ] ] + v [ i ] ;
ans [ i ] [ j ] = 1 ;

}
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// cout << i << " " << j << " " << dp [ i % 2 ] [ j ] << endl ;
}

}

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

i f (dp [ ( n − 1) % 2 ] [ j ] != −1 && f u l l − dp [ ( n − 1) % 2 ] [ j ] <= x)
{

s t r i n g s = "" ;
i n t cur = j ;
f o r ( i n t i = n − 1 ; i >= 0 ; i−−)
{

i f ( ans [ i ] [ cur ] )
{

s += ’y ’ ;
cur −= w[ i ] ;

}
e l s e
{

s += ’x ’ ;
}

}
r e v e r s e ( s . begin ( ) , s . end ( ) ) ;
cout << s ;

re turn 0 ;
}

}
cout << −1;

re turn 0 ;
}
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Task D ()

#de f i n e _CRT_SECURE_NO_WARNINGS

#inc lude <iostream>
#inc lude <cmath>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <map>
#inc lude <set>
#inc lude <queue>
#inc lude <a s s e r t . h>

us ing namespace std ;

typede f long long l l ;
typede f unsigned long long u l l ;
const l l INF = ( l l ) 1 e18 ;
const double PI = acos (−1.0) ;

i n t main ( )
{

// f reopen ( " . in " , " r " , s td in ) ;
// f r eopen ( " . out " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;

i n t n ;
s t r i n g s ;
c in >> n >> s ;
n ∗= 2 ;
i n t cur = 0 ;
bool l a s t = 0 ;
f o r ( i n t i = 0 ; i < n ; i++)
{

i f ( s [ i ] == ’ ( ’ | | s [ i ] == ’ ) ’ )
{

i f ( cur == 0 | | l a s t == 1)
{

cur++;
l a s t = 0 ;

}
e l s e
{

cur−−;
l a s t = 1 ;

}
}
e l s e
{

i f ( cur == 0 | | l a s t == 0)
{

cur++;
l a s t = 1 ;

}
e l s e
{

cur−−;
l a s t = 0 ;

}
}

}
cout << cur / 2 ;

re turn 0 ;
}
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Task E ()

#de f i n e _CRT_SECURE_NO_WARNINGS

#inc lude <iostream>
#inc lude <cmath>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <map>
#inc lude <set>
#inc lude <queue>
#inc lude <a s s e r t . h>

us ing namespace std ;

typede f long long l l ;
typede f unsigned long long u l l ;
const l l INF = ( l l ) 1 e18 ;
const double PI = acos (−1.0) ;

const i n t MAGIC = 120103;
map<pair<int , pair<int , int >>, int> mp;
set<pair<pair<int , int >, pair<int , int>>> st ;

bool check ( i n t a , i n t b , i n t c , i n t d)
{

i f ( a == d | | b == d | | c == d)
re turn 0 ;

pair<int , pair<int , int>> pr = { a , { b , c } } ;
i n t ans = d ;
i f ( c > d)

swap ( c , d ) ;
i f (b > c )

swap (b , c ) ;
i f ( a > b)

swap (a , b) ;

i f ( s t . f i nd ({ { a , b } ,{ c , d } }) == st . end ( ) )
{

s t . i n s e r t ({ { a , b } ,{ c , d } }) ;
mp[ pr ] = ans ;
r e turn 1 ;

}
e l s e
{

re turn 0 ;
}

}

i n t main ( )
{

// f reopen ( " . in " , " r " , s td in ) ;
// f r eopen ( " . out " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;
srand (1201) ;

f o r ( i n t a = 1 ; a <= 10 ; a++)
{

f o r ( i n t b = a + 1 ; b <= 10 ; b++)
{

f o r ( i n t c = b + 1 ; c <= 10 ; c++)
{

f o r ( i n t d = 1 ; d <= 10 ; d++)
{

i f ( check (a , b , c , d ) )
{

break ;
}
e l s e i f (d == 10)
{
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cout << "BAD␣" << a << "␣" << b << "␣" << c << endl ;
}

}
}

}
}

vector<int> vr (100000) ;
f o r ( i n t i = 0 ; i < 100000; i++)
{

vr [ i ] = i + 1 ;
}
random_shuff le ( vr . begin ( ) , vr . end ( ) ) ;

s t r i n g s ;
i n t t , n , k ;
c in >> s >> t ;
whi l e ( t−−)
{

c in >> n >> k ;
i f ( s == "add" )
{

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

c in >> v [ i ] ;
}

i f (n == 1000000)
{

cout << MAGIC << endl ;
}
e l s e i f (n == 10)
{

s o r t ( v . begin ( ) , v . end ( ) ) ;
cout << mp[{ v [ 0 ] , { v [ 1 ] , v [ 2 ] }} ] << endl ;

}
e l s e i f (n == 100000)
{

vector<bool> used (n + 1 , 0) ;
f o r ( i n t i = 0 ; i < k ; i++)
{

used [ v [ i ] ] = 1 ;
}
f o r ( i n t i = 0 ; i < n ; i++)
{

i f ( vr [ i ] + 5 > n)
cont inue ;

i f ( ! used [ vr [ i ] ] && ! used [ vr [ i ] + 1 ] && ! used [ vr [ i ] + 2 ] && ! used [ vr [ i ] + 3 ]
&& ! used [ vr [ i ] + 4 ] && ! used [ vr [ i ] + 5 ] )

{
cout << vr [ i ] << endl ;
break ;

}
e l s e i f ( i == n − 1)
{

cout << 321 << endl ;
}

}
}

}
e l s e
{

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

c in >> v [ i ] ;
}

i f (n == 1000000)
{

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

i f ( v [ i ] != MAGIC)

8



{
cout << v [ i ] << "␣" ;

}
}

}
e l s e i f (n == 10)
{

s o r t ( v . begin ( ) , v . end ( ) ) ;
do
{

i f (mp[ { v [ 0 ] , { v [ 1 ] , v [ 2 ] }} ] == v [ 3 ] )
{

break ;
}

} whi l e ( next_permutation (v . begin ( ) , v . end ( ) ) ) ;
f o r ( i n t i = 0 ; i < k ; i++)
{

cout << v [ i ] << "␣" ;
}

}
e l s e i f (n == 100000)
{

vector<bool> used (n + 1 , 0) ;
f o r ( i n t i = 0 ; i < k + 1 ; i++)
{

used [ v [ i ] ] = 1 ;
}
i n t aaa = v [ rand ( ) % k ] ;
f o r ( i n t i = 0 ; i < n ; i++)
{

i f ( vr [ i ] + 5 > n)
cont inue ;

i f ( used [ vr [ i ] ] && ! used [ vr [ i ] + 1 ] && ! used [ vr [ i ] + 2 ] && ! used [ vr [ i ] + 3 ] &&
! used [ vr [ i ] + 4 ] && ! used [ vr [ i ] + 5 ] )

{
aaa = vr [ i ] ;

}
}

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

i f ( v [ i ] != aaa )
{

cout << v [ i ] << "␣" ;
}

}
}

cout << endl ;
}

}

re turn 0 ;
}
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Task F ()

#de f i n e _CRT_SECURE_NO_WARNINGS

#inc lude <iostream>
#inc lude <cmath>
#inc lude <algor ithm>
#inc lude <vector>
#inc lude <s t r i ng>
#inc lude <map>
#inc lude <set>
#inc lude <queue>
#inc lude <a s s e r t . h>

us ing namespace std ;

typede f long long l l ;
typede f unsigned long long u l l ;
const l l INF = ( l l ) 1 e18 ;
const double PI = acos (−1.0) ;

i n t main ( )
{

// f reopen ( " . in " , " r " , s td in ) ;
// f r eopen ( " . out " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;

i n t n ;
c in >> n ;

cout << 4 << endl ;
cout << "0␣0" << endl ;
cout << "0␣1" << endl ;
cout << "1␣1" << endl ;
cout << "1␣0" << endl ;

f o r ( i n t x = −1; x <= 1 ; x++)
{

f o r ( i n t y = −1; y <= 1 ; y++)
{

i f ( x == 0 && y == 0)
cont inue ;

i f (n <= 0)
break ;

cout << x << "␣" << y << endl ;
n−−;

}
}

re turn 0 ;
}
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