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Task A ()

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

#de f i n e l l long long
#de f i n e ld long double
#de f i n e a l l (u ) u . begin ( ) , u . end ( )
#de f i n e dout cout << s e t p r e s i c t o n (10) << f i x ed
#de f i n e endl ’ \n ’

us ing namespace std ;

mt19937 gen ( time ( nu l l p t r ) ) ;

const i n t mod = 1e9 + 7 ;

vector<int> ans (6 , 0) ;
i n t k = 0 ;

s t r u c t ATree{
s t r u c t ANode{

ANode∗ lD ;
ANode∗ rD ;
i n t va l ;
i n t sz ;
uint_fast32_t rand ;

} ;

ANode∗ newNode( i n t va l ) {
re turn new ANode{

nu l lp t r ,
nu l l p t r ,
val ,
1 ,
gen ( )

} ;
}

ANode∗ root ;

i n t getSz (ANode∗ v ) {
i f ( ! v )

re turn 0 ;
re turn v−>sz ;

}

void upd(ANode∗ v ) {
v−>sz = getSz (v−>lD ) + 1 + getSz (v−>rD) ;

}

pair<ANode∗ , ANode∗> s p l i t (ANode∗ v , i n t k ) {
i f ( ! v )

re turn { nu l lp t r , n u l l p t r } ;
i f ( k <= getSz (v−>lD ) ) {

auto a = s p l i t (v−>lD , k ) ;
v−>lD = a . second ;
upd (v ) ;
r e turn {a . f i r s t , v } ;
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} e l s e {
auto a = s p l i t (v−>rD , k − getSz (v−>lD ) − 1) ;
v−>rD = a . f i r s t ;
upd (v ) ;
r e turn {v , a . second } ;

}
}

ANode∗ merge (ANode∗ l , ANode∗ r ) {
i f ( ! l )

r e turn r ;
i f ( ! r )

r e turn l ;
i f ( l−>rand < r−>rand ) {

auto a = merge ( l−>rD , r ) ;
l−>rD = a ;
upd( l ) ;
r e turn l ;

} e l s e {
auto a = merge ( l , r−>lD ) ;
r−>lD = a ;
upd( r ) ;
r e turn r ;

}
}

void p r i n t (ANode∗ v ) {
i f ( ! v )

re turn ;
p r i n t (v−>lD ) ;
ans [ v−>val − 1 ] = ++k ;
p r i n t (v−>rD) ;

}

void i n s e r t ( i n t val , i n t poz ) {
auto a1 = s p l i t ( root , poz ) ;
root = merge (merge ( a1 . f i r s t , newNode( va l ) ) , a1 . second ) ;

}
} ;

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

ATree t r e e ;
t r e e . root = t r e e . newNode (1 ) ;
i n t g ;
c in >> g ;
f o r ( i n t i = 0 ; i < 5 ; ++i ) {

c in >> g ;
t r e e . i n s e r t ( i + 2 , g − 1) ;

}
t r e e . p r i n t ( t r e e . root ) ;
f o r ( auto u : ans )

cout << u << ’ ␣ ’ ;
cout << endl ;

}
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Task B ()

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

#de f i n e l l long long
#de f i n e ld long double
#de f i n e a l l (u ) u . begin ( ) , u . end ( )
#de f i n e dout cout << s e t p r e s i c t o n (10) << f i x ed
#de f i n e endl ’ \n ’

us ing namespace std ;

mt19937 gen ( time ( nu l l p t r ) ) ;

const i n t mod = 1e9 + 7 ;

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

s t r i n g mode ;
c in >> mode ;
i f (mode == " f i r s t " ) {

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

i n t g ;
c in >> g ;
h += g ;

}
cout << h / n + ( l l ) 1 e13 ∗ (h % n) << endl ;

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

l l g ;
c in >> g ;
h += g % ( l l ) 1 e13 ;
f = g / ( l l ) 1 e13 ;

}
cout << h + f << endl ;

}
}
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Task C ()

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

#de f i n e l l long long
#de f i n e ld long double
#de f i n e a l l (u ) u . begin ( ) , u . end ( )
#de f i n e dout cout << s e t p r e s i c t o n (10) << f i x ed
#de f i n e endl ’ \n ’

us ing namespace std ;

mt19937 gen ( time ( nu l l p t r ) ) ;

const i n t mod = 1e9 + 7 ;

vector<pair<int , int>> ava l i a b l e ;
vector<pair<int , int>> s izes_pr (3 ) ;
vector<pair<int , int>> s i z e s (3 ) ;

void fnd ( ) {
i f ( s i z e s [ 0 ] . f i r s t < s i z e s [ 1 ] . f i r s t or s i z e s [ 0 ] . second < s i z e s [ 1 ] . second )

re turn ;
i f ( s i z e s [ 0 ] . f i r s t == s i z e s [ 1 ] . f i r s t ) {

a v a l i a b l e . emplace_back ( s i z e s [ 0 ] . f i r s t , s i z e s [ 0 ] . second − s i z e s [ 1 ] . second ) ;
}

i f ( s i z e s [ 0 ] . f i r s t < s i z e s [ 1 ] . f i r s t or
s i z e s [ 0 ] . f i r s t < s i z e s [ 2 ] . f i r s t or
s i z e s [ 0 ] . second < s i z e s [ 1 ] . second or
s i z e s [ 0 ] . second < s i z e s [ 2 ] . second )
re turn ;

i n t u = s i z e s [ 0 ] . f i r s t − s i z e s [ 1 ] . f i r s t ;
i n t k = s i z e s [ 0 ] . second − s i z e s [ 1 ] . second ;
i f (u == s i z e s [ 2 ] . f i r s t ) {

i f ( s i z e s [ 1 ] . second == s i z e s [ 2 ] . second ) {
a v a l i a b l e . emplace_back ( s i z e s [ 0 ] . f i r s t , k ) ;

}
i f ( k == s i z e s [ 2 ] . second ) {

a v a l i a b l e . emplace_back ( s i z e s [ 1 ] . f i r s t , k ) ;
a v a l i a b l e . emplace_back ( s i z e s [ 1 ] . second , u) ;

}
} e l s e i f (u < s i z e s [ 2 ] . f i r s t and s i z e s [ 2 ] . second <= k) {

av a l i a b l e . emplace_back (u , s i z e s [ 1 ] . second ) ;
}
i f ( s i z e s [ 1 ] . second == s i z e s [ 2 ] . second and s i z e s [ 1 ] . second == s i z e s [ 0 ] . second ) {

i f ( s i z e s [ 0 ] . f i r s t − s i z e s [ 1 ] . f i r s t − s i z e s [ 2 ] . f i r s t > 0) {
a v a l i a b l e . emplace_back ( s i z e s [ 0 ] . second , s i z e s [ 0 ] . f i r s t − s i z e s [ 1 ] . f i r s t − s i z e s [ 2 ] .

f i r s t ) ;
}

}
}

vector<bool> used (3 , f a l s e ) ;
void d f s ( i n t deep = 0) {

i f ( deep == 3) {
fnd ( ) ;
r e turn ;

}
f o r ( i n t i = 0 ; i < 3 ; ++i ) {

i f ( ! used [ i ] ) {
s i z e s [ deep ] = s i ze s_pr [ i ] ;
used [ i ] = true ;
d f s ( deep + 1) ;
swap ( s i z e s [ deep ] . f i r s t , s i z e s [ deep ] . second ) ;
d f s ( deep + 1) ;
used [ i ] = f a l s e ;

}
}

}
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i n t main ( ) {
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e ( nu l l p t r ) ;
cout . t i e ( nu l l p t r ) ;

f o r ( i n t i = 0 ; i < 3 ; ++i ) {
c in >> s izes_pr [ i ] . f i r s t >> s izes_pr [ i ] . second ;
a v a l i a b l e . emplace_back ( s i ze s_pr [ i ] . f i r s t , s i z e s_pr [ i ] . second ) ;

}

d f s ( ) ;

f o r ( auto &u : a v a l i a b l e ) {
i f (u . f i r s t > u . second )

swap (u . f i r s t , u . second ) ;
}
s o r t ( a l l ( a v a l i a b l e ) ) ;
a v a l i a b l e . e r a s e ( unique ( a l l ( a v a l i a b l e ) ) , a v a l i a b l e . end ( ) ) ;
f o r ( auto u : a v a l i a b l e )

i f (u . f i r s t > 0)
cout << u . f i r s t << ’ ␣ ’ << u . second << endl ;

}
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Task D ()

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

#de f i n e l l long long
#de f i n e ld long double
#de f i n e a l l (u ) u . begin ( ) , u . end ( )
#de f i n e dout cout << s e t p r e s i c t o n (10) << f i x ed
//#de f i n e endl ’\n ’

us ing namespace std ;

mt19937 gen ( time ( nu l l p t r ) ) ;

const i n t mod = 1e9 + 7 ;

map<tuple<vector<int >, vector<bool >, bool >, int> sd ;
map<tuple<vector<int >, vector<bool >, bool >, pair<int , int>> win_hod ;

vector<int> st_v ;
vector<int> now_v ;
vector<bool> upped ;

bool have_win ( bool ch = true ) {
i f ( sd [ {now_v , upped , ch } ] )

re turn sd [ {now_v , upped , ch } ] − 1 ;
i f ( ch ) {

f o r ( i n t i = 0 ; i < now_v . s i z e ( ) ; ++i ) {
f o r ( i n t j = 0 ; j < now_v [ i ] ; ++j ) {

i n t g = now_v [ i ] ;
now_v [ i ] = j ;
bool k = have_win ( ! ch ) ;
now_v [ i ] = g ;
i f ( k ) {

win_hod [ {now_v , upped , ch } ] = { i + 1 , j } ;
sd [ {now_v , upped , ch } ] = 2 ;
re turn true ;

}
}

}
f o r ( i n t i = 0 ; i < upped . s i z e ( ) ; ++i ) {

i f ( ! upped [ i ] ) {
i n t g = now_v [ i ] ;
now_v [ i ] = st_v [ i ] ;
upped [ i ] = true ;
bool k = have_win ( ! ch ) ;
now_v [ i ] = g ;
upped [ i ] = f a l s e ;
i f ( k ) {

win_hod [ {now_v , upped , ch } ] = { i + 1 , −1};
sd [ {now_v , upped , ch } ] = 2 ;
re turn true ;

}
}

}
sd [ {now_v , upped , ch } ] = 1 ;
re turn f a l s e ;

} e l s e {
bool out = true ;
f o r ( i n t i = 0 ; i < now_v . s i z e ( ) ; ++i ) {

f o r ( i n t j = 0 ; j < now_v [ i ] ; ++j ) {
i n t g = now_v [ i ] ;
now_v [ i ] = j ;
out &= have_win ( ! ch ) ;
now_v [ i ] = g ;

}
}
f o r ( i n t i = 0 ; i < upped . s i z e ( ) ; ++i ) {

i f ( ! upped [ i ] ) {
i n t g = now_v [ i ] ;
now_v [ i ] = st_v [ i ] ;
upped [ i ] = true ;
out &= have_win ( ! ch ) ;
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now_v [ i ] = g ;
upped [ i ] = f a l s e ;

}
}
sd [ {now_v , upped , ch } ] = ( i n t ) out + 1 ;
re turn out ;

}
}

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

i n t n ;
c in >> n ;
st_v . a s s i gn (n , 0) ;
upped . a s s i gn (n , f a l s e ) ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

c in >> st_v [ i ] ;
}
now_v = st_v ;
i f (n == 3) {

cout << "1␣0" << endl ;
upped [ 0 ] = true ;
whi l e ( t rue ) {

i n t a , b ;
c in >> a >> b ;
i f ( a == −1)

break ;
i f (b == 0) {

upped [ a − 1 ] = true ;
now_v [ a − 1 ] = st_v [ a − 1 ] ;

} e l s e {
now_v [ a − 1 ] = now_v [ a − 1 ] − b ;

}
bool ok = f a l s e ;
i n t sum_up = 0 ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

sum_up += ! upped [ i ] ;
}
i f (sum_up % 2 != 0) {

f o r ( i n t i = 0 ; ! ok and i < n ; ++i ) {
// important
i f (now_v [ i ] ) {

cout << i + 1 << ’ ␣ ’ << now_v [ i ] << endl ;
now_v [ i ] = 0 ;
ok = true ;

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

// important
i f ( ! upped [ i ] ) {

cout << i + 1 << ’ ␣ ’ << 0 << endl ;
upped [ i ] = true ;
ok = true ;

}
}

} e l s e {
f o r ( i n t i = 0 ; ! ok and i < n ; ++i ) {

// important
i f ( ! upped [ i ] ) {

cout << i + 1 << ’ ␣ ’ << 0 << endl ;
upped [ i ] = true ;
ok = true ;

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

// important
i f (now_v [ i ] ) {

cout << i + 1 << ’ ␣ ’ << now_v [ i ] << endl ;
now_v [ i ] = 0 ;
ok = true ;

}
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}
}

}

re turn 0 ;
}
i f ( ! have_win ( ) ) {

cout << "−1␣−1" << endl ;
} e l s e {

whi l e ( t rue ) {
have_win ( ) ;
i f ( ! have_win ( ) ) {

cout << "−1␣−1" << endl ;
}
auto h = win_hod [ {now_v , upped , t rue } ] ;
i f (h . second == −1) {

cout << h . f i r s t << ’ ␣ ’ << 0 << endl ;
now_v [ h . f i r s t − 1 ] = st_v [ h . f i r s t − 1 ] ;
upped [ h . f i r s t − 1 ] = true ;

} e l s e {
cout << h . f i r s t << ’ ␣ ’ << now_v [ h . f i r s t − 1 ] − h . second << endl ;
now_v [ h . f i r s t − 1 ] = h . second ;

}
i n t a , b ;
c in >> a >> b ;
i f ( a == −1)

: : e x i t (0 ) ;
i f (b == 0) {

upped [ a − 1 ] = f a l s e ;
now_v [ a − 1 ] = st_v [ a − 1 ] ;

} e l s e {
now_v [ a − 1 ] −= b ;

}
}

}
cout << have_win ( ) << endl ;

}
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Task E ()

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

#de f i n e l l long long
#de f i n e ld long double
#de f i n e a l l (u ) u . begin ( ) , u . end ( )
#de f i n e dout cout << s e t p r e s i c t o n (10) << f i x ed
//#de f i n e endl ’\n ’

us ing namespace std ;

mt19937 gen ( time ( nu l l p t r ) ) ;

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

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

i f (mode == " transmit " ) {
i n t n ;
c in >> n ;
vector<vector<bool>> m(10 , vector<bool >(10 , f a l s e ) ) ;
f o r ( i n t i = 0 ; i < 10 ; ++i ) {

f o r ( i n t j = i + 1 ; j < 10 ; ++j ) {
m[ i ] [ j ] = true ;

}
}
f o r ( i n t i = 0 ; i < 10 ; ++i ) {

i f (n & (1<< i ) )
m[ 9 ] [ i ] = true ;

}
f o r ( i n t i = 0 ; i < 10 ; ++i ) {

f o r ( i n t j = 0 ; j < 10 ; ++j ) {
cout << m[ i ] [ j ] ;

}
cout << endl ;

}
cout << endl ;

} e l s e {
vector<vector<int>> m(10 , vector<int >(10 , 0) ) ;
f o r ( i n t i = 0 ; i < 10 ; ++i ) {

f o r ( i n t j = 0 ; j < 10 ; ++j ) {
char e ;
c in >> e ;
m[ i ] [ j ] = e == ’ 1 ’ ;

}
}
vector<int> can_bee ;
f o r ( i n t i = 0 ; i < 10 ; ++i ) {

set<int> u ;
vector<int> lk (10 , −1) ;
f o r ( i n t j = 0 ; j < 10 ; ++j ) {

i n t h = 0 ;
f o r ( i n t k = 0 ; k < 10 ; ++k) {

i f ( k == i )
cont inue ;

h += m[ k ] [ j ] ;
}
l k [ h ] = j ;
u . emplace (h) ;

}
bool ok = true ;
f o r ( i n t j = 0 ; j < 10 ; ++j ) {

i f ( ! u . count ( j ) )
ok = f a l s e ;

}
i f ( ok ) {

i n t ans = 0 ;

9



f o r ( i n t j = 0 ; j < 10 ; ++j ) {
i f (m[ i ] [ l k [ j ] ] )

ans += 1<<j ;
}
can_bee . emplace_back ( ans ) ;

}
}
i n t ans = can_bee [ 0 ] ;
f o r ( i n t i : can_bee ) {

ans = min ( ans , i ) ;
}
cout << ans << endl ;

}
}

}
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Task F ()

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

#de f i n e l l long long
#de f i n e ld long double
#de f i n e a l l (u ) u . begin ( ) , u . end ( )
#de f i n e dout cout << s e t p r e s i c t o n (10) << f i x ed
#de f i n e endl ’ \n ’
#de f i n e i n t l l

us ing namespace std ;

mt19937 gen ( time ( nu l l p t r ) ) ;

const i n t mod = 1e9 + 7 ;

vector<pair<int , int>> parse ( s t r i n g &h1 ) {
vector<pair<int , int>> hg1 ;
f o r ( i n t i = h1 . s i z e ( ) − 1 ; i >= 0 ; −− i ) {

i f ( h1 [ i ] == ’ ) ’ ) {
−− i ;
s t r i n g cnt ;
whi l e ( h1 [ i ] != ’ | ’ ) {

cnt = h1 [ i ] + cnt ;
−− i ;

}
−− i ;
i n t g = h1 [ i ] − ’ 0 ’ ;
−− i ;
hg1 . emplace_back ( s t o i ( cnt ) , g ) ;

} e l s e
hg1 . emplace_back (1 , h1 [ i ] − ’ 0 ’ ) ;

}
re turn hg1 ;

}

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

s t r i n g h1 , h2 ;
c in >> h1 >> h2 ;
vector<pair<int , int>> hg1 = parse ( h1 ) ;
vector<pair<int , int>> hg2 = parse ( h2 ) ;
i n t p1 = 0 , p2 = 0 ;
vector<pair<int , int>> out ;
bool plus_one = f a l s e ;
whi l e ( p1 < hg1 . s i z e ( ) or p2 < hg2 . s i z e ( ) ) {

i f ( p1 == hg1 . s i z e ( ) ) {
i f ( plus_one ) {

i f ( hg2 [ p2 ] . second != 9) {
out . emplace_back (1 , hg2 [ p2 ] . second + 1) ;
out . emplace_back ( hg2 [ p2 ] . f i r s t − 1 , hg2 [ p2 ] . second ) ;
plus_one = f a l s e ;

} e l s e {
out . emplace_back (1 , 0) ;
out . emplace_back ( hg2 [ p2 ] . f i r s t − 1 , 0) ;

}
} e l s e

out . emplace_back ( hg2 [ p2 ] ) ;
++p2 ;

} e l s e i f ( p2 == hg2 . s i z e ( ) ) {
i f ( plus_one ) {

i f ( hg1 [ p1 ] . second != 9) {
out . emplace_back (1 , hg1 [ p1 ] . second + 1) ;
out . emplace_back ( hg1 [ p1 ] . f i r s t − 1 , hg1 [ p1 ] . second ) ;
plus_one = f a l s e ;

} e l s e {
out . emplace_back (1 , 0) ;
out . emplace_back ( hg1 [ p1 ] . f i r s t − 1 , 0) ;

}
} e l s e
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out . emplace_back ( hg1 [ p1 ] ) ;
++p1 ;

} e l s e {
i f ( hg1 [ p1 ] . f i r s t < hg2 [ p2 ] . f i r s t ) {

out . emplace_back (1 , ( hg1 [ p1 ] . second + hg2 [ p2 ] . second + plus_one ) % 10) ;
i f ( ( hg1 [ p1 ] . second + hg2 [ p2 ] . second + plus_one ) < 10) {

i f ( hg1 [ p1 ] . f i r s t != 1)
out . emplace_back ( hg1 [ p1 ] . f i r s t − 1 , hg1 [ p1 ] . second + hg2 [ p2 ] . second ) ;

plus_one = f a l s e ;
} e l s e {

i f ( hg1 [ p1 ] . f i r s t != 1)
out . emplace_back ( hg1 [ p1 ] . f i r s t − 1 , ( hg1 [ p1 ] . second + hg2 [ p2 ] . second + 1)

% 10) ;
plus_one = true ;

}
hg2 [ p2 ] . f i r s t −= hg1 [ p1 ] . f i r s t ;
++p1 ;

} e l s e {
out . emplace_back (1 , ( hg1 [ p1 ] . second + hg2 [ p2 ] . second + plus_one ) % 10) ;
i f ( ( hg1 [ p1 ] . second + hg2 [ p2 ] . second + plus_one ) < 10) {

i f ( hg1 [ p1 ] . f i r s t != 1)
out . emplace_back ( hg2 [ p2 ] . f i r s t − 1 , hg1 [ p1 ] . second + hg2 [ p2 ] . second ) ;

plus_one = f a l s e ;
} e l s e {

i f ( hg1 [ p1 ] . f i r s t != 1)
out . emplace_back ( hg2 [ p2 ] . f i r s t − 1 , ( hg1 [ p1 ] . second + hg2 [ p2 ] . second + 1)

% 10) ;
plus_one = true ;

}
hg1 [ p1 ] . f i r s t −= hg2 [ p2 ] . f i r s t ;
++p2 ;

}
}
whi l e ( p1 < hg1 . s i z e ( ) and hg1 [ p1 ] . f i r s t == 0)

++p1 ;
whi l e ( p2 < hg2 . s i z e ( ) and hg2 [ p2 ] . f i r s t == 0)

++p2 ;
}
i f ( plus_one )

out . emplace_back (1 , 1) ;
r e v e r s e ( a l l ( out ) ) ;
f o r ( auto h : out ) {

i f (h . f i r s t == 0)
cont inue ;

i f (h . f i r s t == 1)
cout << h . second ;

e l s e
cout << " ( " << h . second << " | " << h . f i r s t << " ) " ;

}
cout << endl ;

}
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