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Task A ()

#inc lude <b i t s / s tdc++.h>
us ing namespace std ;

us ing l l = long long ;
#de f i n e a l l ( o ) ( o ) . begin ( ) , ( o ) . end ( )
#i f LOCAL
#de f i n e dbg ( o ) ({ cout << #o << "␣=␣" << (o ) << "\n" ; ( o ) ; })
#e l s e
#de f i n e dbg ( o ) ( o )
#end i f

template<typename T>
ostream &operator <<(ostream &o , vector<T> v) {

f o r (T e : v ) {
o << e << "␣" ;

}
re turn o ;

}

template<typename T1 , typename T2>
ostream &operator <<(ostream &o , pair<T1 , T2> v) {

o << v . f i r s t << "␣" << v . second << "␣" ;
re turn o ;

}

void s o l v e ( ) {
i n t n ; c in >> n ;
vector<pair<l l , l l >> a (n) ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

c in >> a [ i ] . f i r s t >> a [ i ] . second ;
whi l e ( a [ i ] . f i r s t % 10 == 0) {

a [ i ] . f i r s t /= 10 ;
a [ i ] . second++;

}
}

s o r t ( a l l ( a ) , [& ] ( auto l , auto r ) {
re turn l . second < r . second ;

}) ;

l l p = 0 , q = 0 ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

i f (p == a [ i ] . second ) {
q += a [ i ] . f i r s t ;

} e l s e {
l l d = a [ i ] . second − p ;
i f (d < 15) {

whi l e ( q % 10 == 0 && d > 0) {
q /= 10 ;
p++;
d−−;

}
i f (d > 0) {

cout << p << "\n" ;
re turn ;

}
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} e l s e {
i f ( q != 0) {

whi l e ( q % 10 == 0) {
p++;
q /= 10 ;

}
cout << p << "\n" ;
re turn ;

}
p = a [ i ] . second ;

}
q += a [ i ] . f i r s t ;

}
}
whi l e ( q % 10 == 0) {

p++;
q /= 10 ;

}
cout << p << "\n" ;

}

i n t main ( ) {
#i f LOCAL

freopen ( " . . / input . txt " , " r " , s td in ) ;
i n t q ; c in >> q ;
whi l e (q−−) {

s o l v e ( ) ;
}

#e l s e
s o l v e ( ) ;

#end i f
}
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Task B ()

#pragma GCC opt imize ( "Ofast " )

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

us ing namespace std ;

us ing l l = long long ;
#de f i n e a l l ( o ) ( o ) . begin ( ) , ( o ) . end ( )
#i f LOCAL
#de f i n e dbg ( o ) ({ cout << #o << "␣=␣" << (o ) << "\n" ; ( o ) ; })
#e l s e
#de f i n e dbg ( o ) ( o )
#end i f

template<typename T>
ostream &operator <<(ostream &o , vector<T> v) {

f o r (T e : v ) {
o << e << "␣" ;

}
re turn o ;

}

template<typename T1 , typename T2>
ostream &operator <<(ostream &o , pair<T1 , T2> v) {

o << v . f i r s t << "␣" << v . second << "␣" ;
re turn o ;

}

i n t f l i p ( ) {
cout << "Fl ip ␣and␣wait " << endl ;
s t r i n g beep ; c in >> beep ;
a s s e r t ( beep != "Burn" ) ;
r e turn i n t ( beep . s i z e ( ) − 3) / 2 ;

}

i n t wait ( ) {
cout << "Wait" << endl ;
s t r i n g beep ; c in >> beep ;
a s s e r t ( beep != "Burn" ) ;
r e turn i n t ( beep . s i z e ( ) − 3) / 2 ;

}

void wait_unt i l ( i n t s ta r t , i n t id ) {
i n t cnt = s t a r t ;
whi l e ( cnt <= id ) {

cnt += wait ( ) ;
}

}

void s o l v e ( ) {
i n t n ;
c in >> n ;

vector<int> a (n) ;
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 ) {
whi l e ( a [ i ] > 1) {

wait_unt i l ( f l i p ( ) , i ) ;
wait_unt i l ( f l i p ( ) , i ) ;
a [ i ] −= 2 ;

}
}

f o r ( i n t i = n − 1 ; i >= 0 ; −− i ) {
i f ( a [ i ] == 1) {

wait_unt i l ( f l i p ( ) , i ) ;
}

}
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cout << "Stop" << endl ;
}

i n t main ( ) {
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;

#i f LOCAL
// f reopen ( " . . / input . txt " , " r " , s td in ) ;
i n t q ;
c in >> q ;
whi l e (q−−) {

s o l v e ( ) ;
}

#e l s e
s o l v e ( ) ;

#end i f
}

4



Task C ()

#pragma GCC opt imize ( "Ofast " )

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

us ing namespace std ;

us ing l l = long long ;
#de f i n e a l l ( o ) ( o ) . begin ( ) , ( o ) . end ( )
#i f LOCAL
#de f i n e dbg ( o ) ({ cout << #o << "␣=␣" << (o ) << "\n" ; ( o ) ; })
#e l s e
#de f i n e dbg ( o ) ( o )
#end i f

template<typename T>
ostream &operator <<(ostream &o , vector<T> v) {

f o r (T e : v ) {
o << e << "␣" ;

}
re turn o ;

}

template<typename T1 , typename T2>
ostream &operator <<(ostream &o , pair<T1 , T2> v) {

o << v . f i r s t << "␣" << v . second << "␣" ;
re turn o ;

}

const l l MOD = 998244353;

l l pw( l l x , l l k ) {
i f ( k == 0) re turn 1 ;
l l p = pw(x , k / 2) ;
i f ( k % 2 == 0) {

re turn p ∗ p % MOD;
} e l s e {

re turn p ∗ p % MOD ∗ x % MOD;
}

}

void so l v e2 ( s t r i n g s ) {
mt19937 rnd (42123) ;
i n t l = ( i n t ) s . s i z e ( ) ;

s t r i n g pattern ( l , ’ 0 ’ ) ;
f o r ( i n t i = 0 ; i < l ; ++i ) {

i f ( rnd ( ) & 1) {
pattern [ i ] = ’ ? ’ ;

}
}

i f ( count ( a l l ( pattern ) , ’ ? ’ ) < count ( a l l ( pattern ) , ’ 0 ’ ) ) {
r ep l a c e ( a l l ( pattern ) , ’ ? ’ , ’ 1 ’ ) ;
r ep l a c e ( a l l ( pattern ) , ’ 0 ’ , ’ ? ’ ) ;

}

i f ( count ( a l l ( s ) , ’ ? ’ ) == 0) {
i n t z e r o s = in t ( count ( a l l ( s ) , ’ 0 ’ ) ) , ones = l − z e r o s ;
i f ( z e r o s == 0 | | ones == 0) {

f o r ( i n t i = 0 ; i < l ; ++i ) {
i f ( pattern [ i ] == ’ ? ’ ) s [ i ] = ’ ? ’ ;

}
cout << s << "\n" ;

} e l s e {
i f ( z e r o s > ones ) {

r ep l a c e ( a l l ( s ) , ’ 0 ’ , ’ ? ’ ) ;
} e l s e {

r ep l a c e ( a l l ( s ) , ’ 1 ’ , ’ ? ’ ) ;
}
cout << s << "\n" ;

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

i f ( pattern [ i ] == ’ ? ’ ) {
i f ( s [ i ] != ’ ? ’ ) s p e c i a l = f a l s e ;

} e l s e {
i f ( s [ i ] == ’ ? ’ ) s p e c i a l = f a l s e ;

}
}

i f ( s p e c i a l ) {
i f ( count ( a l l ( s ) , ’ 1 ’ ) == 0) {

cout << s t r i n g ( l , ’ 0 ’ ) << "\n" ;
} e l s e {

cout << s t r i n g ( l , ’ 1 ’ ) << "\n" ;
}

} e l s e {
i f ( count ( a l l ( s ) , ’ 1 ’ ) == 0) {

r ep l a c e ( a l l ( s ) , ’ ? ’ , ’ 1 ’ ) ;
cout << s << "\n" ;

} e l s e {
r ep l a c e ( a l l ( s ) , ’ ? ’ , ’ 0 ’ ) ;
cout << s << "\n" ;

}
}

}
}

unordered_map<st r i ng , opt iona l<s t r i ng>> decode ;
unordered_map<st r i ng , s t r i ng> encode ;

void warm_up( ) {
f o r ( i n t l en = 2 ; l en <= 10 ; ++len ) {

vector<s t r i ng> s t r i n g s ;
vector<b i t s e t <32>> pat te rns ;
f o r ( i n t s = 0 ; s < (1 << len ) ; ++s ) {

b i t s e t <32> bs ( s ) ;
s t r i n g s . push_back ( bs . to_str ing ( ) . subs t r (32 − l en ) ) ;
i f ( __builtin_popcount ( s ) >= len / 2) pat t e rn s . emplace_back ( s ) ;

}

// dbg ( s t r i n g s ) ;
// dbg ( pat t e rns ) ;
f o r ( s t r i n g s : s t r i n g s ) {

f o r ( auto p : pat t e rns ) {
s t r i n g c = s ;
f o r ( i n t i = 0 ; i < l en ; ++i ) {

i f (p [ i ] ) c [ i ] = ’ ? ’ ;
}
i f ( decode [ c ] . has_value ( ) ) cont inue ;
decode [ c ] = s ;
encode [ s ] = c ;
break ;

}
}

}
// f o r ( auto [ k , v ] : decode ) {
// cout << k << " " << ∗v << "\n " ;
// }

}

void so l v e1 ( s t r i n g s ) {
i f ( count ( a l l ( s ) , ’ ? ’ ) == 0) {

cout << encode [ s ] << "\n" ;
} e l s e {

cout << ∗decode [ s ] << "\n" ;
}

}

void s o l v e ( ) {
warm_up( ) ;
i n t n ;
c in >> n ;
f o r ( i n t _ = 0 ; _ < n ; ++_) {

s t r i n g s ;

6



c in >> s ;
i f ( s . s i z e ( ) > 10) {

so l v e2 ( s ) ;
} e l s e {

so l v e1 ( s ) ;
}

}
}

i n t main ( ) {
#i f LOCAL

freopen ( " . . / input . txt " , " r " , s td in ) ;
i n t q ;
c in >> q ;
whi l e (q−−) {

s o l v e ( ) ;
}

#e l s e
s o l v e ( ) ;

#end i f
}
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Task D ()

#pragma GCC opt imize ( "Ofast " )
#inc lude <b i t s / s tdc++.h>

us ing namespace std ;

us ing l l = long long ;
#de f i n e a l l ( o ) ( o ) . begin ( ) , ( o ) . end ( )
#i f LOCAL
#de f i n e dbg ( o ) ({ cout << #o << "␣=␣" << (o ) << "\n" ; ( o ) ; })
#e l s e
#de f i n e dbg ( o ) ( o )
#end i f

template<typename T>
ostream &operator <<(ostream &o , vector<T> v) {

f o r (T e : v ) {
o << e << "␣" ;

}
re turn o ;

}

template<typename T1 , typename T2>
ostream &operator <<(ostream &o , pair<T1 , T2> v) {

o << v . f i r s t << "␣" << v . second << "␣" ;
re turn o ;

}

const l l MOD = 998244353;

l l pw( l l x , l l k ) {
i f ( k == 0) re turn 1 ;
l l p = pw(x , k / 2) ;
i f ( k % 2 == 0) {

re turn p ∗ p % MOD;
} e l s e {

re turn p ∗ p % MOD ∗ x % MOD;
}

}

void s o l v e ( ) {
l l n ; c in >> n ;
n++;
l l f = 1 ;
i f (n % MOD < MOD / 2) {

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

}
} e l s e {

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

f = ( f ∗ i ) % MOD;
}
dbg ( f ) ;
f = (MOD − 1) ∗ dbg (pw( f , MOD − 2) ) % MOD;

}
i f (n / MOD % 2 == 1) {

f = (MOD − f ) % MOD;
}
cout << n / MOD + n / (MOD ∗ MOD) << "␣" << f << "\n" ;

// i n t n ;
// c in >> n ;
// vector<int> a (n) ;
// f o r ( i n t i = 0 ; i < n ; ++i ) {
// c in >> a [ i ] ;
// }

}

i n t main ( ) {
#i f LOCAL

// f reopen ( " . . / input . txt " , " r " , s td in ) ;
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i n t q ;
c in >> q ;
whi l e (q−−) {

s o l v e ( ) ;
}

#e l s e
s o l v e ( ) ;

#end i f
}

9



Task E ()

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

us ing namespace std ;

us ing l l = long long ;
#de f i n e a l l ( o ) ( o ) . begin ( ) , ( o ) . end ( )
#i f LOCAL
#de f i n e dbg ( o ) ({ cout << #o << "␣=␣" << (o ) << "\n" ; ( o ) ; })
#e l s e
#de f i n e dbg ( o ) ( o )
#end i f

template<typename T>
ostream &operator <<(ostream &o , vector<T> v) {

f o r (T e : v ) {
o << e << "␣" ;

}
re turn o ;

}

template<typename T1 , typename T2>
ostream &operator <<(ostream &o , pair<T1 , T2> v) {

o << v . f i r s t << "␣" << v . second << "␣" ;
re turn o ;

}

const i n t MN = 1 << 20 ;
s t r u c t SegmentTree {

s t r u c t Node {
l l sum = 0 ;
vector<int> push ;

} ;

vector<Node> data ;
SegmentTree ( ) : data (MN ∗ 2) {}

void inc ( i n t d) {
data [ 1 ] . push . push_back (d) ;

}

void push ( i n t v , i n t l , i n t r ) {
i f ( v < MN) {

f o r ( i n t d : data [ v ] . push ) {
i n t k = ( r − 1 + d) / d − ( l − 1 + d) / d ;
i f ( k == 0) cont inue ;
data [ v ] . sum += k ;
data [ v ∗ 2 ] . push . emplace_back (d) ;
data [ v ∗ 2 + 1 ] . push . emplace_back (d) ;

}
} e l s e {

f o r ( i n t d : data [ v ] . push ) {
data [ v ] . sum += l % d == 0 ;

}
}
data [ v ] . push . c l e a r ( ) ;

}

l l get ( i n t l , i n t r , i n t t l = 0 , i n t t r = MN, i n t v = 1) { // NOLINT(misc−no−r e cu r s i on )
i f ( r − l < 1) re turn 0 ;
push (v , t l , t r ) ;
i f ( l == t l && r == tr ) re turn data [ v ] . sum ;
i n t m = ( t l + t r ) / 2 ;
r e turn get ( l , min ( r , m) , t l , m, v ∗ 2) + get (max( l , m) , r , m, tr , v ∗ 2 + 1) ;

}
} ;

void s o l v e ( ) {
i n t n ;
c in >> n ;

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

10



c in >> a [ i ] ;
}

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

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

r e s += (d + a [ j ] − 1) / a [ j ] ;
}
cout << re s << "\n" ;

}
}

i n t main ( ) {
#i f LOCAL

freopen ( " . . / input . txt " , " r " , s td in ) ;
i n t q ;
c in >> q ;
whi l e (q−−) {

s o l v e ( ) ;
}

#e l s e
s o l v e ( ) ;

#end i f
}
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Task F ()

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

us ing namespace std ;

us ing l l = long long ;
#de f i n e a l l ( o ) ( o ) . begin ( ) , ( o ) . end ( )
#i f LOCAL
#de f i n e dbg ( o ) ({ cout << #o << "␣=␣" << (o ) << "\n" ; ( o ) ; })
#e l s e
#de f i n e dbg ( o ) ( o )
#end i f

template<typename T>
ostream &operator <<(ostream &o , vector<T> v) {

f o r (T e : v ) {
o << e << "␣" ;

}
re turn o ;

}

template<typename T1 , typename T2>
ostream &operator <<(ostream &o , pair<T1 , T2> v) {

o << v . f i r s t << "␣" << v . second << "␣" ;
re turn o ;

}

void s o l v e ( ) {
i n t n ;
c in >> n ;

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

vector<int> dp(n + 1 , 1) ;
f o r ( i n t i = n − 1 ; i >= 0 ; −− i ) {

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

t l += l [ j ] , t r += r [ j ] ;
i f ( t l <= 0 && 0 <= tr ) {

dp [ i ] = max(dp [ j + 1 ] + 1 , dp [ i ] ) ;
}

}
}

cout << ∗max_element ( a l l (dp ) ) << ’ \n ’ ;
}

i n t main ( ) {
#i f LOCAL

freopen ( " . . / input . txt " , " r " , s td in ) ;
i n t q ;
c in >> q ;
whi l e (q−−) {

s o l v e ( ) ;
}

#e l s e
s o l v e ( ) ;

#end i f
}
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