
Олимпиада СПбГУ по информатике 2020/21 учебного года
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Task A ()

#inc lude <b i t s / s tdc++.h>
#inc lude <ext /pb_ds/ assoc_conta iner . hpp>
#inc lude <ext /pb_ds/ t r ee_po l i cy . hpp>
#inc lude <ext / rope>

us ing namespace std ;
us ing namespace __gnu_cxx ;
us ing namespace __gnu_pbds ;

#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e endl ’ \n ’
#de f i n e fa s t IO i o s : : sync_with_stdio (0 ) ; cout . t i e (0 ) ; c in . t i e (0 ) ;
#de f i n e f i f i r s t
#de f i n e mp make_pair
#de f i n e pb emplace_back
#de f i n e re re turn
#de f i n e rep ( i , n ) f o r ( i n t i = 0 ; i < (n) ; i++)
#de f i n e r rep ( i , n ) f o r ( i n t i = (n) − 1 ; i >= 0 ; i−−)
#de f i n e se second
#de f i n e sqr ( x ) ( ( x ) ∗ ( x ) )
#de f i n e sq r t ( x ) sq r t ( abs ( x ) )
#de f i n e sz ( x ) i n t ( x . s i z e ( ) )
#de f i n e unq (x ) (x . r e s i z e ( unique ( a l l ( x ) ) − x . begin ( ) ) )
typede f long double ld ;
typede f long long l l ;
typede f pair<int , int> i i ;
typede f vector<bool> vb ;
typede f vector<char> vc ;
typede f vector<int> v i ;
typede f vector<pair<int , int>> v i i ;
typede f vector<long long> v l l ;
typede f vector<s t r i ng> vs ;
typede f vector<vector<bool>> vvb ;
typede f vector<vector<char>> vvc ;
typede f vector<vector<int>> vvi ;

mt19937 rnd ( chrono : : h igh_reso lut ion_clock : : now( ) . time_since_epoch ( ) . count ( ) ) ;
typede f t ree<l l , null_type , l e s s <l l >, rb_tree_tag , tree_order_stat ist ics_node_update> ordered_set ;

void s o l v e ( )
{

i n t k ;
c in >> k ;
i f ( k < 10) cout << k % 10 ;
e l s e {

k −= 10 ;
i f ( k % 9 == 0) cout << 0 ;
e l s e cout << k % 9 + 1 ;

}
}

i n t main ( )
{

fas t IO ;
// f reopen ("d2 . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;
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i n t t = 1 ;
// c in >> t ;
whi l e ( t−−) s o l v e ( ) ;
r e 0 ;

}
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Task B ()

#inc lude <b i t s / s tdc++.h>
#inc lude <ext /pb_ds/ assoc_conta iner . hpp>
#inc lude <ext /pb_ds/ t r ee_po l i cy . hpp>
#inc lude <ext / rope>

us ing namespace std ;
us ing namespace __gnu_cxx ;
us ing namespace __gnu_pbds ;

#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e endl ’ \n ’
#de f i n e fa s t IO i o s : : sync_with_stdio (0 ) ; cout . t i e (0 ) ; c in . t i e (0 ) ;
#de f i n e f i f i r s t
#de f i n e mp make_pair
#de f i n e pb emplace_back
#de f i n e re re turn
#de f i n e rep ( i , n ) f o r ( i n t i = 0 ; i < (n) ; i++)
#de f i n e r rep ( i , n ) f o r ( i n t i = (n) − 1 ; i >= 0 ; i−−)
#de f i n e se second
#de f i n e sqr ( x ) ( ( x ) ∗ ( x ) )
#de f i n e sq r t ( x ) sq r t ( abs ( x ) )
#de f i n e sz ( x ) i n t ( x . s i z e ( ) )
#de f i n e unq (x ) (x . r e s i z e ( unique ( a l l ( x ) ) − x . begin ( ) ) )
typede f long double ld ;
typede f long long l l ;
typede f pair<int , int> i i ;
typede f vector<bool> vb ;
typede f vector<char> vc ;
typede f vector<int> v i ;
typede f vector<pair<int , int>> v i i ;
typede f vector<long long> v l l ;
typede f vector<s t r i ng> vs ;
typede f vector<vector<bool>> vvb ;
typede f vector<vector<char>> vvc ;
typede f vector<vector<int>> vvi ;

mt19937 rnd ( chrono : : h igh_reso lut ion_clock : : now( ) . time_since_epoch ( ) . count ( ) ) ;
typede f t ree<l l , null_type , l e s s <l l >, rb_tree_tag , tree_order_stat ist ics_node_update> ordered_set ;

void s o l v e ( )
{

i n t n , k , ans = 0 , cur = 0 ;
s t r i n g s ;
c in >> n >> k >> s ;
set<char> t ;
rep ( i , n )
{

t . i n s e r t ( s [ i ] ) ;
cur++;
i f ( sz ( t ) == 4 | | cur == k + 1) {

t . c l e a r ( ) ;
ans++;
cur = 1 ;
t . i n s e r t ( s [ i ] ) ;

}
}
cout << ans + 1 ;

}

i n t main ( )
{

fas t IO ;
// f reopen ("d2 . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;
i n t t = 1 ;
// c in >> t ;
whi l e ( t−−) s o l v e ( ) ;
r e 0 ;

}
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Task C ()

#inc lude <b i t s / s tdc++.h>
#inc lude <ext /pb_ds/ assoc_conta iner . hpp>
#inc lude <ext /pb_ds/ t r ee_po l i cy . hpp>
#inc lude <ext / rope>

us ing namespace std ;
us ing namespace __gnu_cxx ;
us ing namespace __gnu_pbds ;

#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e endl ’ \n ’
#de f i n e fa s t IO i o s : : sync_with_stdio (0 ) ; cout . t i e (0 ) ; c in . t i e (0 ) ;
#de f i n e f i f i r s t
#de f i n e mp make_pair
#de f i n e pb emplace_back
#de f i n e re re turn
#de f i n e rep ( i , n ) f o r ( i n t i = 0 ; i < (n) ; i++)
#de f i n e r rep ( i , n ) f o r ( i n t i = (n) − 1 ; i >= 0 ; i−−)
#de f i n e se second
#de f i n e sqr ( x ) ( ( x ) ∗ ( x ) )
#de f i n e sq r t ( x ) sq r t ( abs ( x ) )
#de f i n e sz ( x ) i n t ( x . s i z e ( ) )
#de f i n e unq (x ) (x . r e s i z e ( unique ( a l l ( x ) ) − x . begin ( ) ) )
typede f long double ld ;
typede f long long l l ;
typede f pair<int , int> i i ;
typede f vector<bool> vb ;
typede f vector<char> vc ;
typede f vector<int> v i ;
typede f vector<pair<int , int>> v i i ;
typede f vector<long long> v l l ;
typede f vector<s t r i ng> vs ;
typede f vector<vector<bool>> vvb ;
typede f vector<vector<char>> vvc ;
typede f vector<vector<int>> vvi ;

mt19937 rnd ( chrono : : h igh_reso lut ion_clock : : now( ) . time_since_epoch ( ) . count ( ) ) ;
typede f t ree<l l , null_type , l e s s <l l >, rb_tree_tag , tree_order_stat ist ics_node_update> ordered_set ;

bool check ( s t r i n g &ans , v i &v , v i &w, i n t x , i n t y )
{

i n t izn_x = x , izn_y = y ;
rep ( i , s z ( ans ) )
{

i f ( ans [ i ] == ’x ’ ) {
x −= v [ i ] ;

}
e l s e {

y −= w[ i ] ;
}

}
i f ( x < 0 | | y < 0) {

cout << endl << izn_x << ’ ␣ ’ << izn_y << endl ;
rep ( i , s z ( v ) )
{

cout << v [ i ] << ’ ␣ ’ ;
}
cout << endl ;
rep ( i , s z (w) )
{

cout << w[ i ] << ’ ␣ ’ ;
}
e x i t (0 ) ;

}
re 1 ;

}

void s o l v e ( )
{

i n t n , x , y ;
c in >> n >> x >> y ;
//n = 8 ; x = rnd ( ) % 1000 , y = rnd ( ) % 1000 ;
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v i v (n) , w(n) ;
rep ( i , n ) c in >> v [ i ] ;
// rep ( i , n ) v [ i ] = rnd ( ) % 100 ;
rep ( i , n ) c in >> w[ i ] ;
// rep ( i , n ) w[ i ] = rnd ( ) % 100 ;
vv i dp(n + 1 , v i ( x + 1 , INT_MAX) ) ;
vvb prev (n + 1 , vb (x + 1 , 0) ) ;
dp [ 0 ] [ 0 ] = 0 ;
f o r ( i n t i = 0 ; i < n ; i++)
{

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

i f (dp [ i ] [ j ] == INT_MAX) cont inue ;
i f ( j + v [ i ] <= x) {

i f (dp [ i + 1 ] [ j + v [ i ] ] > dp [ i ] [ j ] ) {
dp [ i + 1 ] [ j + v [ i ] ] = dp [ i ] [ j ] ;
// cout << 1 << ’ ’ << i + 1 << ’ ’ << j + v [ i ] << ’ ’ << dp [ i ] [ j ] << endl ;
prev [ i + 1 ] [ j + v [ i ] ] = 1 ;

}
}
i f (dp [ i ] [ j ] + w[ i ] <= y) {

i f (dp [ i + 1 ] [ j ] > dp [ i ] [ j ] + w[ i ] ) {
dp [ i + 1 ] [ j ] = dp [ i ] [ j ] + w[ i ] ;
prev [ i + 1 ] [ j ] = 0 ;
// cout << "2 " << i + 1 << ’ ’ << j << ’ ’ << dp [ i + 1 ] [ j ] << endl ;

}
}

}
}
i f (∗min_element ( a l l (dp . back ( ) ) ) == INT_MAX) {

cout << −1;
re ;

}
i n t cur_x ;
rep ( i , x + 1)
{

i f (dp . back ( ) [ i ] != INT_MAX) cur_x = i ;
}
s t r i n g ans ;
f o r ( i n t i = n ; i > 0 ; i−−)
{

// cout << i << ’ ’ << cur_x << ’ ’ << dp [ i ] [ cur_x ] << endl ;
i f ( prev [ i ] [ cur_x ] ) {

ans += "x" ;
cur_x −= v [ i − 1 ] ;

}
e l s e ans += "y" ;

}
r e v e r s e ( a l l ( ans ) ) ;
// check ( ans , v , w, x , y ) ;
cout << ans ;

}

/∗
5 10 12
1 4 3 5 10
8 8 5 9 6

5 10 12
1 4 4 5 10
8 8 5 9 6

8 44 317
66 13 38 37 16 44 31 89
15 5 59 95 1 77 60 77
∗/

i n t main ( )
{

fas t IO ;
// f reopen ("d2 . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;
i n t t = 1 ;
// c in >> t ;
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whi le ( t−−) s o l v e ( ) ;
r e 0 ;

}
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Task D ()

#inc lude <b i t s / s tdc++.h>
#inc lude <ext /pb_ds/ assoc_conta iner . hpp>
#inc lude <ext /pb_ds/ t r ee_po l i cy . hpp>
#inc lude <ext / rope>

us ing namespace std ;
us ing namespace __gnu_cxx ;
us ing namespace __gnu_pbds ;

#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e endl ’ \n ’
#de f i n e fa s t IO i o s : : sync_with_stdio (0 ) ; cout . t i e (0 ) ; c in . t i e (0 ) ;
#de f i n e f i f i r s t
#de f i n e mp make_pair
#de f i n e pb emplace_back
#de f i n e re re turn
#de f i n e rep ( i , n ) f o r ( i n t i = 0 ; i < (n) ; i++)
#de f i n e r rep ( i , n ) f o r ( i n t i = (n) − 1 ; i >= 0 ; i−−)
#de f i n e se second
#de f i n e sqr ( x ) ( ( x ) ∗ ( x ) )
#de f i n e sq r t ( x ) sq r t ( abs ( x ) )
#de f i n e sz ( x ) i n t ( x . s i z e ( ) )
#de f i n e unq (x ) (x . r e s i z e ( unique ( a l l ( x ) ) − x . begin ( ) ) )
typede f long double ld ;
typede f long long l l ;
typede f pair<int , int> i i ;
typede f vector<bool> vb ;
typede f vector<char> vc ;
typede f vector<int> v i ;
typede f vector<pair<int , int>> v i i ;
typede f vector<long long> v l l ;
typede f vector<s t r i ng> vs ;
typede f vector<vector<bool>> vvb ;
typede f vector<vector<char>> vvc ;
typede f vector<vector<int>> vvi ;

mt19937 rnd ( chrono : : h igh_reso lut ion_clock : : now( ) . time_since_epoch ( ) . count ( ) ) ;
typede f t ree<l l , null_type , l e s s <l l >, rb_tree_tag , tree_order_stat ist ics_node_update> ordered_set ;

void s o l v e ( )
{

i n t n ;
s t r i n g s ;
c in >> n >> s ;
vb s t ;
rep ( i , 2 ∗ n)
{

bool cur ;
i f ( s [ i ] == ’ [ ’ | | s [ i ] == ’ ] ’ ) cur = 0 ;
e l s e cur = 1 ;
i f ( sz ( s t ) > 0 && st . back ( ) == cur ) {

s t . pop_back ( ) ;
}
e l s e {

s t . pb ( cur ) ;
}

}
cout << sz ( s t ) / 2 ;

}

i n t main ( )
{

fas t IO ;
// f reopen ("d2 . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;
i n t t = 1 ;
// c in >> t ;
whi l e ( t−−) s o l v e ( ) ;
r e 0 ;

}

7



Task E ()

#inc lude <b i t s / s tdc++.h>
#inc lude <ext /pb_ds/ assoc_conta iner . hpp>
#inc lude <ext /pb_ds/ t r ee_po l i cy . hpp>
#inc lude <ext / rope>

us ing namespace std ;
us ing namespace __gnu_cxx ;
us ing namespace __gnu_pbds ;

#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e endl ’ \n ’
#de f i n e fa s t IO i o s : : sync_with_stdio (0 ) ; cout . t i e (0 ) ; c in . t i e (0 ) ;
#de f i n e f i f i r s t
#de f i n e mp make_pair
#de f i n e pb emplace_back
#de f i n e re re turn
#de f i n e rep ( i , n ) f o r ( i n t i = 0 ; i < (n) ; i++)
#de f i n e r rep ( i , n ) f o r ( i n t i = (n) − 1 ; i >= 0 ; i−−)
#de f i n e se second
#de f i n e sqr ( x ) ( ( x ) ∗ ( x ) )
#de f i n e sq r t ( x ) sq r t ( abs ( x ) )
#de f i n e sz ( x ) i n t ( x . s i z e ( ) )
#de f i n e unq (x ) (x . r e s i z e ( unique ( a l l ( x ) ) − x . begin ( ) ) )
typede f long double ld ;
typede f long long l l ;
typede f pair<int , int> i i ;
typede f vector<bool> vb ;
typede f vector<char> vc ;
typede f vector<int> v i ;
typede f vector<pair<int , int>> v i i ;
typede f vector<long long> v l l ;
typede f vector<s t r i ng> vs ;
typede f vector<vector<bool>> vvb ;
typede f vector<vector<char>> vvc ;
typede f vector<vector<int>> vvi ;

mt19937 rnd ( chrono : : h igh_reso lut ion_clock : : now( ) . time_since_epoch ( ) . count ( ) ) ;
typede f t ree<l l , null_type , l e s s <l l >, rb_tree_tag , tree_order_stat ist ics_node_update> ordered_set ;

void s o l v e ( )
{

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

i f (n == 1000000) {
i f ( type == "add" ) {

v i a (k ) ;
rep ( i , k ) c in >> a [ i ] ;
cout << 569533 << endl ;

}
e l s e {

v i a (k + 1) ;
rep ( i , k + 1)
{

c in >> a [ i ] ;
i f ( a [ i ] != 569533) cout << a [ i ] << ’ ␣ ’ ;

}
}

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

i f ( type == "add" ) {
v i a (k ) ;
rep ( i , k ) c in >> a [ i ] ;
s o r t ( a l l ( a ) ) ;
v i p = {a [ 0 ] , a [ 1 ] − a [ 0 ] , a [ 2 ] − a [ 1 ] } ;
i f (p [ 0 ] < 3 && p [ 1 ] < 3 && p [ 2 ] < 3) {

cout << 10 << endl ;
cont inue ;

}
r rep ( i , s z (p) )
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{
i f (p [ i ] > 2) {

cout << a [ i ] − 1 << endl ;
break ;

}
}

}
e l s e {

v i a (k + 1) ;
rep ( i , k + 1) c in >> a [ i ] ;
s o r t ( a l l ( a ) ) ;
v i p = {a [ 0 ] , a [ 1 ] − a [ 0 ] , a [ 2 ] − a [ 1 ] , a [ 3 ] − a [ 2 ] } ;
i f (p [ 3 ] >= 4) {

rep ( i , 3)
{

cout << a [ i ] << ’ ␣ ’ ;
}
cout << endl ;
cont inue ;

}
e l s e {

bool ok = 0 ;
r rep ( i , 4)
{

i f ( ok ) break ;
i f (p [ i ] == 1 && p [ i − 1 ] > 1) {

rep ( j , 4)
{

i f ( i − 1 != j ) cout << a [ j ] << ’ ␣ ’ ;
}
cout << endl ;
ok = 1 ;

}
}

}
}

}
}

}

/∗
add
1
10 3
1 2 3

c l e a r
1
10 3
1 2 3 10
∗/

i n t main ( )
{

fas t IO ;
// f reopen ("d2 . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;
i n t t = 1 ;
// c in >> t ;
whi l e ( t−−) s o l v e ( ) ;
r e 0 ;

}
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Task F ()

#inc lude <b i t s / s tdc++.h>
#inc lude <ext /pb_ds/ assoc_conta iner . hpp>
#inc lude <ext /pb_ds/ t r ee_po l i cy . hpp>
#inc lude <ext / rope>

us ing namespace std ;
us ing namespace __gnu_cxx ;
us ing namespace __gnu_pbds ;

#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e endl ’ \n ’
#de f i n e fa s t IO i o s : : sync_with_stdio (0 ) ; cout . t i e (0 ) ; c in . t i e (0 ) ;
#de f i n e f i f i r s t
#de f i n e mp make_pair
#de f i n e pb emplace_back
#de f i n e re re turn
#de f i n e rep ( i , n ) f o r ( i n t i = 0 ; i < (n) ; i++)
#de f i n e r rep ( i , n ) f o r ( i n t i = (n) − 1 ; i >= 0 ; i−−)
#de f i n e se second
#de f i n e sqr ( x ) ( ( x ) ∗ ( x ) )
#de f i n e sq r t ( x ) sq r t ( abs ( x ) )
#de f i n e sz ( x ) i n t ( x . s i z e ( ) )
#de f i n e unq (x ) (x . r e s i z e ( unique ( a l l ( x ) ) − x . begin ( ) ) )
typede f long double ld ;
typede f long long l l ;
typede f pair<int , int> i i ;
typede f vector<bool> vb ;
typede f vector<char> vc ;
typede f vector<int> v i ;
typede f vector<pair<int , int>> v i i ;
typede f vector<long long> v l l ;
typede f vector<s t r i ng> vs ;
typede f vector<vector<bool>> vvb ;
typede f vector<vector<char>> vvc ;
typede f vector<vector<int>> vvi ;

mt19937 rnd ( chrono : : h igh_reso lut ion_clock : : now( ) . time_since_epoch ( ) . count ( ) ) ;
typede f t ree<l l , null_type , l e s s <l l >, rb_tree_tag , tree_order_stat ist ics_node_update> ordered_set ;

void s o l v e ( )
{

i n t n ;
c in >> n ;
v i i ans ;
ans . pb (0 , 0) ;
ans . pb (0 , 1) ;
ans . pb (1 , 1) ;
ans . pb (1 , 0) ;

ans . pb (0 , 1) ;
i f (n >= 2) ans . pb (1 , 1) ;
i f (n >= 3) ans . pb (1 , 0) ;
i f (n >= 4) ans . pb (1 , −1) ;
i f (n >= 5) ans . pb (0 , −1) ;
i f (n >= 6) ans . pb(−1 , −1) ;
i f (n >= 7) ans . pb(−1 , 0) ;
i f (n >= 8) ans . pb(−1 , 1) ;

cout << 4 << endl ;
rep ( i , s z ( ans ) ) cout << ans [ i ] . f i << ’ ␣ ’ << ans [ i ] . s e << endl ;

}

i n t main ( )
{

fas t IO ;
// f reopen ("d2 . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;
i n t t = 1 ;
// c in >> t ;
whi l e ( t−−) s o l v e ( ) ;
r e 0 ;

}
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