
Олимпиада СПбГУ по информатике 2022/23 учебного года

A B C D E F Sum
100 100 100 10 52 10 372

Task A ()

#inc lude <iostream>
#inc lude <set>
#inc lude <vector>
#inc lude <map>
#inc lude <algor ithm>
#inc lude <cmath>
#inc lude <iomanip>
#inc lude <chrono>
#inc lude <random>
#inc lude <ca s s e r t >
#inc lude <array>

us ing namespace std ;

//#de f i n e i n t long long
us ing p i i = pair<int , int >;
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )

int32_t main ( ) {
#i f d e f __APPLE__

freopen ( " in . txt " , " r " , s td in ) ;
f r eopen ( "out . txt " , "w" , stdout ) ;

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

#end i f
array <int , 6> ar {} ;
f o r ( auto &i : ar ) c in >> i ;
vec to r <int> p (6) ;
i o t a ( a l l (p ) , 0) ;
do {

bool f = true ;
f o r ( i n t i = 0 ; i < 6 ; ++i ) {

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

i f (p [ i ] > p [ j ] ) {
++t ;

}
}
i f ( t != ar [ i ] − 1) {

f = f a l s e ;
break ;

}
}
i f ( f ) {

f o r ( auto i : p ) {
cout << i + 1 << "␣" ;

}
e x i t (0 ) ;

}
} whi l e ( next_permutation ( a l l (p ) ) ) ;
r e turn 0 ;

}

1



Task B ()

#inc lude <iostream>
#inc lude <set>
#inc lude <vector>
#inc lude <map>
#inc lude <algor ithm>
#inc lude <cmath>
#inc lude <iomanip>
#inc lude <chrono>
#inc lude <random>
#inc lude <ca s s e r t >
#inc lude <array>

us ing namespace std ;

#de f i n e i n t long long
us ing p i i = pair<int , int >;
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )

const i n t MX = 1e5 ;

void s o l v eF i r s t ( ) {
i n t n ;
c in >> n ;
vec to r <int> v(n) ;
f o r ( auto &i : v ) {

c in >> i ;
}
cout << ( in t ) accumulate ( a l l ( v ) , 0 l l ) ∗ MX;

}

void so lveSecond ( ) {
i n t n ;
c in >> n ;
vec to r <int> v(n) ;
f o r ( auto &i : v ) {

c in >> i ;
}
i n t sumOld = v [ 0 ] / MX;
i n t sumNew = 0 ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

sumNew += (v [ i ] ) % MX;
}
cout << sumOld + sumNew ;

}

int32_t main ( ) {
#i f d e f __APPLE__

freopen ( " in . txt " , " r " , s td in ) ;
f r eopen ( "out . txt " , "w" , stdout ) ;

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

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

s o l v eF i r s t ( ) ;
} e l s e {

so lveSecond ( ) ;
}
re turn 0 ;

}
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Task C ()

#inc lude <iostream>
#inc lude <set>
#inc lude <vector>
#inc lude <map>
#inc lude <algor ithm>
#inc lude <cmath>
#inc lude <iomanip>
#inc lude <chrono>
#inc lude <random>
#inc lude <ca s s e r t >
#inc lude <array>

us ing namespace std ;

#de f i n e i n t long long
us ing p i i = pair<int , int >;
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )

bool i s I n ( i n t xp , i n t yp , i n t x1 , i n t y1 , i n t x2 , i n t y2 ) {
re turn (xp > x1 && xp < x2 && yp > y1 && yp < y2 ) ;

}

bool i n t e r s e c t ( i n t x1 , i n t y1 , i n t x2 , i n t y2 ,
i n t x3 , i n t y3 , i n t x4 , i n t y4 ) {

re turn (
i s I n ( x1 , y1 , x3 , y3 , x4 , y4 ) | |
i s I n ( x2 , y2 , x3 , y3 , x4 , y4 )
) ;

}

i n t i n t e r s e c t ( i n t x1 , i n t x2 ,
i n t x3 , i n t x4 ) {

i f ( x1 >= x3 && x1 <= x4 ) {
re turn min ( x2 , x4 ) − x1 ;

}
i f ( x2 >= x3 && x2 <= x4 ) {

re turn x2 − max(x1 , x3 ) ;
}
i f ( x3 >= x1 && x3 <= x2 ) {

re turn x4 − x3 ;
}
re turn 0 ;

}

bool contactHor ( i n t x1 , i n t y1 , i n t x2 , i n t y2 ,
i n t x3 , i n t y3 , i n t x4 , i n t y4 ) {

/∗ [−−−−]
∗ [ r e c t ] [ ]
∗ [____] [ r e c t ]

∗/
i f ( x2 == x3 | | x4 == x1 | | x2 == x4 | | x1 == x3 ) {

re turn i n t e r s e c t ( y1 , y2 , y3 , y4 ) ;
}
re turn f a l s e ;

}

bool contactVer ( i n t x1 , i n t y1 , i n t x2 , i n t y2 ,
i n t x3 , i n t y3 , i n t x4 , i n t y4 ) {

i f ( y2 == y3 | | y4 == y1 | | y1 == y3 | | y2 == y4 ) {
re turn i n t e r s e c t ( x1 , x2 , x3 , x4 ) ;

}
re turn f a l s e ;

}

int32_t main ( ) {
#i f d e f __APPLE__

freopen ( " in . txt " , " r " , s td in ) ;
f r eopen ( "out . txt " , "w" , stdout ) ;

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

#end i f
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array <p i i , 3> r e c t {} ;
i n t X = 0 ;
i n t Y = 0 ;
f o r ( auto& [ x , y ] : r e c t ) {

c in >> x >> y ;
X = max(x , X) ;
Y = max(y , Y) ;

}
i n t n = 3 ;
vec to r <p i i > ans ;
ans . i n s e r t ( ans . begin ( ) , r e c t . begin ( ) , r e c t . end ( ) ) ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

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

cont inue ;
}
i f ( r e c t [ i ] . f i r s t == re c t [ j ] . f i r s t && r e c t [ j ] . second > r e c t [ i ] . second ) {

ans . emplace_back ( r e c t [ j ] . second − r e c t [ i ] . second , r e c t [ i ] . f i r s t ) ;
}
i f ( r e c t [ i ] . second == re c t [ j ] . second && re c t [ j ] . f i r s t > r e c t [ i ] . f i r s t ) {

ans . emplace_back ( r e c t [ j ] . f i r s t − r e c t [ i ] . f i r s t , r e c t [ i ] . second ) ;
}
swap ( r e c t [ i ] . f i r s t , r e c t [ i ] . second ) ;
i f ( r e c t [ i ] . f i r s t == re c t [ j ] . f i r s t && r e c t [ j ] . second > r e c t [ i ] . second ) {

ans . emplace_back ( r e c t [ j ] . second − r e c t [ i ] . second , r e c t [ i ] . f i r s t ) ;
}
i f ( r e c t [ i ] . second == re c t [ j ] . second && re c t [ j ] . f i r s t > r e c t [ i ] . f i r s t ) {

ans . emplace_back ( r e c t [ j ] . f i r s t − r e c t [ i ] . f i r s t , r e c t [ i ] . second ) ;
}
swap ( r e c t [ i ] . f i r s t , r e c t [ i ] . second ) ;

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

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

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

i f ( k == i | | k == j ) {
cont inue ;

}
// k − big
f o r ( i n t rotMask = 0 ; rotMask < 8 ; ++rotMask ) {

vec to r <p i i > r = { r e c t [ i ] , r e c t [ j ] , r e c t [ k ] } ;
f o r ( i n t t = 0 ; t < 3 ; ++t ) {

i f ( rotMask >> t & 1) {
swap ( r [ t ] . f i r s t , r [ t ] . second ) ;

}
}
i f ( r [ 2 ] . second − r [ 0 ] . second == r [ 1 ] . second && r [ 1 ] . f i r s t == r [ 2 ] . f i r s t − r

[ 0 ] . f i r s t ) {
ans . emplace_back ( r [ 0 ] . f i r s t , r [ 1 ] . second ) ;
ans . emplace_back ( r [ 2 ] . f i r s t − r [ 0 ] . f i r s t , r [ 2 ] . second − r [ 1 ] . second ) ;

}
i f ( r [ 1 ] . f i r s t == r [ 2 ] . f i r s t && r [ 0 ] . f i r s t == r [ 2 ] . f i r s t ) {

ans . emplace_back ( r [ 1 ] . f i r s t , r [ 2 ] . second − r [ 0 ] . second − r [ 1 ] . second ) ;
}
i f ( r [ 1 ] . second == r [ 0 ] . second && r [ 0 ] . f i r s t + r [ 1 ] . f i r s t == r [ 2 ] . f i r s t ) {

ans . emplace_back ( r [ 2 ] . second − r [ 1 ] . second , r [ 2 ] . f i r s t ) ;
}
i f ( r [ 0 ] . f i r s t == r [ 2 ] . f i r s t && r [ 0 ] . second + r [ 1 ] . second == r [ 2 ] . second ) {

ans . emplace_back ( r [ 2 ] . second − r [ 0 ] . second , r [ 2 ] . f i r s t − r [ 1 ] . f i r s t ) ;
}
i f ( r [ 0 ] . f i r s t + r [ 1 ] . f i r s t > r [ 2 ] . f i r s t ) {

cont inue ;
}
i f (max( r [ 0 ] . second , r [ 1 ] . second ) > r [ 2 ] . second ) {

cont inue ;
}
i f ( r [ 1 ] . second > r [ 2 ] . second − r [ 0 ] . second ) {

ans . emplace_back ( r [ 2 ] . second − r [ 0 ] . second , r [ 0 ] . f i r s t ) ;
i f ( r [ 1 ] . second == r [ 2 ] . second ) {

ans . emplace_back ( r [ 2 ] . f i r s t − r [ 1 ] . f i r s t − r [ 0 ] . f i r s t , r [ 2 ] . second ) ;
}
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}
}

}
}

}
/∗
∗ ########
∗ #..∗∗∗∗#
∗ #..∗ ∗#
∗ #%%∗∗∗∗#
∗ #%%....#
∗ #%%....#
∗ ########
∗/

s e t <p i i > r e s ;
f o r ( auto [ x , y ] : ans ) {

r e s . i n s e r t ({min (x , y ) , max(x , y ) }) ;
}
f o r ( auto [ x , y ] : r e s ) {

i f (min (x , y ) > 0) {
cout << x << "␣" << y << "\n" ;

}
}
re turn 0 ;

}
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Task D ()

#inc lude <iostream>
#inc lude <set>
#inc lude <vector>
#inc lude <map>
#inc lude <algor ithm>
#inc lude <cmath>
#inc lude <iomanip>
#inc lude <chrono>
#inc lude <random>
#inc lude <ca s s e r t >
#inc lude <array>

us ing namespace std ;

#de f i n e i n t long long
us ing p i i = pair<int , int >;
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )

// C GOVNO

in t v [ 5 0 ] ;

bool getQ ( p i i &t ) {
i n t a , b ;
c in >> a >> b ;
t = {a , b } ;
i f ( a == −1) {

e x i t (0 ) ;
}
re turn true ;

}

i n t n ;

const i n t MX = 51 ;
i n t dp [ 8 ] [MX] [MX] [MX] ;
i n t mv [ 8 ] [MX] [MX] [MX] ;

i n t c a l c ( i n t mask , i n t a , i n t b , i n t c ) {
i f (dp [ mask ] [ a ] [ b ] [ c ] ) {

re turn dp [ mask ] [ a ] [ b ] [ c ] ;
}
i f (mask & 1) {

i f ( c a l c (mask ^ 1 , v [ 0 ] , b , c ) == 1) {
mv[mask ] [ a ] [ b ] [ c ] = 0 ;
re turn dp [ mask ] [ a ] [ b ] [ c ] = 2 ;

}
}
i f (mask & 2) {

i f ( c a l c (mask ^ 2 , a , v [ 1 ] , c ) == 1) {
mv[mask ] [ a ] [ b ] [ c ] = 1 ;
re turn dp [ mask ] [ a ] [ b ] [ c ] = 2 ;

}
}
i f (mask & 4) {

i f ( c a l c (mask ^ 4 , a , b , v [ 2 ] ) == 1) {
mv[mask ] [ a ] [ b ] [ c ] = 2 ;
re turn dp [ mask ] [ a ] [ b ] [ c ] = 2 ;

}
}
f o r ( i n t a1 = 0 ; a1 < a ; ++a1 ) {

i f ( c a l c (mask , a1 , b , c ) == 1) {
mv[mask ] [ a ] [ b ] [ c ] = a1 + 500 ;
re turn dp [ mask ] [ a ] [ b ] [ c ] = 2 ;

}
}
f o r ( i n t b1 = 0 ; b1 < b ; ++b1 ) {

i f ( c a l c (mask , a , b1 , c ) == 1) {
mv[mask ] [ a ] [ b ] [ c ] = b1 + 1000 ;
re turn dp [ mask ] [ a ] [ b ] [ c ] = 2 ;

}
}
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f o r ( i n t c1 = 0 ; c1 < c ; ++c1 ) {
i f ( c a l c (mask , a , b , c1 ) == 1) {

mv[mask ] [ a ] [ b ] [ c ] = c1 + 1500 ;
re turn dp [ mask ] [ a ] [ b ] [ c ] = 2 ;

}
}
i f ( a ) {

mv[mask ] [ a ] [ b ] [ c ] = 500 ;
} e l s e i f (b ) {

mv[mask ] [ a ] [ b ] [ c ] = 1000 ;
} e l s e i f ( c ) {

mv[mask ] [ a ] [ b ] [ c ] = 1500 ;
} e l s e i f (mask & 1) {

mv[mask ] [ a ] [ b ] [ c ] = 0 ;
} e l s e i f (mask & 2) {

mv[mask ] [ a ] [ b ] [ c ] = 1 ;
} e l s e {

mv[mask ] [ a ] [ b ] [ c ] = 2 ;
}
re turn dp [ mask ] [ a ] [ b ] [ c ] = 1 ;

}

int32_t main ( ) {
//#i f d e f __APPLE__
// f reopen (" in . txt " , " r " , s td in ) ;
// f r eopen (" out . txt " , "w" , stdout ) ;
//#e l s e
// ios_base : : sync_with_stdio ( f a l s e ) ;
// c in . t i e (0 ) ;
//#end i f

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

c in >> v [ i ] ;
}
p i i va l {} ;
dp [ 0 ] [ 0 ] [ 0 ] [ 0 ] = 1 ;
i n t curm = (1 << n) − 1 ;
i n t cura = v [ 0 ] , curb = v [ 1 ] , curc = v [ 2 ] ;
i n t pr = −1;
whi l e ( t rue ) {

// c e r r << curm << " " << cura << " " << curb << " " << curc << endl ;
i n t dpval = ca l c ( curm , cura , curb , curc ) ;
i f ( pr != −1 && dpval == 1) {

a s s e r t ( f a l s e ) ;
}
i f ( pr == −1) {

pr = dpval ;
}
i f ( dpval == 1) {

cout << "−1␣−1" << endl ;
getQ ( va l ) ;
e x i t (0 ) ;

}
i n t mov = mv[ curm ] [ cura ] [ curb ] [ curc ] ;
i f (mov >= 1500) {

cout << "3␣" << curc − mov + 1500 << endl ;
curc = mov − 1500 ;

} e l s e i f (mov >= 1000) {
cout << "2␣" << curb − mov + 1000 << endl ;
curb = mov − 1000 ;

} e l s e i f (mov >= 500) {
cout << "1␣" << cura − mov + 500 << endl ;
cura = mov − 500 ;

} e l s e {
curm ^= (1 << mov) ;
i f (mov == 0) {

cura = v [ 0 ] ;
} e l s e i f (mov == 1) {

curb = v [ 1 ] ;
} e l s e {

curc = v [ 2 ] ;
}
cout << (mov + 1) << "␣0" << endl ;

}
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getQ ( va l ) ;
i f ( va l . second == 0) {

i f ( va l . f i r s t == 1) {
cura = v [ 0 ] ;

} e l s e i f ( va l . f i r s t == 2) {
curb = v [ 1 ] ;

} e l s e {
curc = v [ 2 ] ;

}
curm ^= (1 << ( va l . f i r s t − 1) ) ;

} e l s e {
i f ( va l . f i r s t == 1) {

cura −= val . second ;
} e l s e i f ( va l . f i r s t == 2) {

curb −= val . second ;
} e l s e {

curc −= val . second ;
}

}
}
re turn 0 ;

}
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Task E ()

#inc lude <iostream>
#inc lude <set>
#inc lude <vector>
#inc lude <map>
#inc lude <algor ithm>
#inc lude <cmath>
#inc lude <iomanip>
#inc lude <chrono>
#inc lude <random>
#inc lude <ca s s e r t >
#inc lude <array>

us ing namespace std ;

#de f i n e i n t long long
us ing p i i = pair<int , int >;
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )

// C GOVNO

// 2222222222233
// 4444444444445

const i n t N = 10 ;

void s o l v eF i r s t ( ) {
i n t n ;
c in >> n ;
mt19937 rnd ( chrono : : h igh_reso lut ion_clock : : now( ) . time_since_epoch ( ) . count ( ) ) ;
array <s t r i ng , N> re s {} ;
f o r ( i n t i = 0 ; i < N; ++i ) {

r e s [ i ] = s t r i n g (N, ’ 0 ’ ) ;
}
i n t ptr = 0 ;
f o r ( i n t i = 0 ; i < N; ++i ) {

i f (n >> i & 1) {
f o r ( i n t j = 0 ; j < min ( ( i + 1) , N) ; ++j ) {

r e s [ ptr ] [ j ] = ’ 1 ’ ;
}
++ptr ;

}
}
i f ( ( n >> N & 1) && ptr == N − 1) {

f i l l ( a l l ( r e s [ ptr ] ) , ’ 1 ’ ) ;
f o r ( i n t i = 0 ; i < N; ++i ) {

s h u f f l e ( a l l ( r e s [ i ] ) , rnd ) ;
}

}
f o r ( auto& i : r e s ) {

cout << i << "\n" ;
}

}

void so lveSecond ( ) {
array <s t r i ng , N> re s ;
f o r ( auto &i : r e s ) {

c in >> i ;
}
i n t p = 0 ;
vec to r <int> cnt (N + 1) ;
f o r ( i n t i = 0 ; i < N; ++i ) {

i n t t = count ( a l l ( r e s [ i ] ) , ’ 1 ’ ) ;
i f ( t ) {

++cnt [ t − 1 ] ;
}

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

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

c += ( r e s [ i ] [ j ] − ’ 0 ’ ) ;
}

9



i f ( c == 1) {
f = f a l s e ;
break ;

}
}
i f ( f ) {

cout << 1535 ;
re turn ;

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

i f ( cnt [ i ] ) {
p |= (1 << i ) ;

}
}
cout << p ;

}

int32_t main ( ) {
#i f d e f __APPLE__

freopen ( " in . txt " , " r " , s td in ) ;
f r eopen ( "out . txt " , "w" , stdout ) ;

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

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

i f ( s == " transmit " ) {
s o l v eF i r s t ( ) ;

} e l s e {
so lveSecond ( ) ;

}
cout << "\n" ;

}
re turn 0 ;

}
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Task F ()

#inc lude <iostream>
#inc lude <set>
#inc lude <vector>
#inc lude <map>
#inc lude <algor ithm>
#inc lude <cmath>
#inc lude <iomanip>
#inc lude <chrono>
#inc lude <random>
#inc lude <ca s s e r t >
#inc lude <array>

us ing namespace std ;

#de f i n e i n t long long
us ing p i i = pair<int , int >;
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )

// C GOVNO

// 2222222222233
// 4444444444445

int32_t main ( ) {
#i f d e f __APPLE__

freopen ( " in . txt " , " r " , s td in ) ;
f r eopen ( "out . txt " , "w" , stdout ) ;

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

#end i f
srand (228) ;

// whi l e ( t rue ) {
// i n t aaa = rand ( ) % 100 ;
// i n t bbb = rand ( ) % 100 ;

s t r i n g a , b ;
// a = to_str ing ( aaa ) ;
// b = to_str ing (bbb ) ;

c in >> a >> b ;
vector<p i i > a1 ;
vector<p i i > b1 ;
i n t n = ( i n t ) a . s i z e ( ) ;
i n t m = ( in t ) b . s i z e ( ) ;
s t r i n g cur ;
i n t cu r s t a t e = 0 ;
p i i va l ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

i f ( a [ i ] < ’ 0 ’ | | a [ i ] > ’ 9 ’ ) {
i f ( a [ i ] == ’ ( ’ ) {

cu r s t a t e = 1 ;
} e l s e i f ( a [ i ] == ’ | ’ ) {

cu r s t a t e = 2 ;
} e l s e {

cu r s t a t e = 0 ;
}
i f ( c u r s t a t e == 2) {

va l . f i r s t = s t o i ( cur ) ;
} e l s e i f ( c u r s t a t e == 0) {

va l . second = s t o i ( cur ) ;
a1 . emplace_back ( va l ) ;

}
cur = "" ;

} e l s e {
cur += a [ i ] ;
i f ( c u r s t a t e == 0) {

a1 . emplace_back ( a [ i ] − ’ 0 ’ , 1) ;
cur = "" ;

}
}

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

i f (b [ i ] < ’ 0 ’ | | b [ i ] > ’ 9 ’ ) {

11



i f (b [ i ] == ’ ( ’ ) {
cu r s t a t e = 1 ;

} e l s e i f (b [ i ] == ’ | ’ ) {
cu r s t a t e = 2 ;

} e l s e {
cu r s t a t e = 0 ;

}
i f ( c u r s t a t e == 2) {

va l . f i r s t = s t o i ( cur ) ;
} e l s e i f ( c u r s t a t e == 0) {

va l . second = s t o i ( cur ) ;
b1 . emplace_back ( va l ) ;

}
cur = "" ;

} e l s e {
cur += b [ i ] ;
i f ( c u r s t a t e == 0) {

b1 . emplace_back (b [ i ] − ’ 0 ’ , 1) ;
cur = "" ;

}
}

}
i n t sumlen1 = 0 , sumlen2 = 0 ;
f o r ( auto [ x , y ] : a1 ) {

sumlen1 += y ;
}
f o r ( auto [ x , y ] : b1 ) {

sumlen2 += y ;
}
r e v e r s e ( a1 . begin ( ) , a1 . end ( ) ) ;
r e v e r s e ( b1 . begin ( ) , b1 . end ( ) ) ;
i f ( sumlen1 < sumlen2 ) {

a1 . emplace_back (0 , sumlen2 − sumlen1 ) ;
}
i f ( sumlen1 > sumlen2 ) {

b1 . emplace_back (0 , sumlen1 − sumlen2 ) ;
}
vector<int> xs ;
{

i n t x = 0 ;
f o r ( auto [ t , i ] : a1 ) {

x += i ;
xs . push_back (x ) ;

}
x = 0 ;
f o r ( auto [ t , i ] : b1 ) {

x += i ;
xs . push_back (x ) ;

}
s o r t ( a l l ( xs ) ) ;
xs . r e s i z e ( unique ( a l l ( xs ) ) − xs . begin ( ) ) ;

}
vector<p i i > ans ;
vector<p i i > a2 , b2 ;
i n t cu r i = 0 ;
i n t curx = 0 ;
i n t pr = 0 ;
f o r ( auto x : xs ) {

whi l e ( c u r i < ( i n t ) a1 . s i z e ( ) && curx + a1 [ cu r i ] . second < x) {
curx += a1 [ cu r i ] . second ;
++cu r i ;

}
a2 . emplace_back ( a1 [ c u r i ] . f i r s t , x − pr ) ;
pr = x ;

}
cu r i = 0 ;
curx = 0 ;
pr = 0 ;
f o r ( auto x : xs ) {

whi l e ( c u r i < ( i n t ) b1 . s i z e ( ) && curx + b1 [ cu r i ] . second < x) {
curx += b1 [ cu r i ] . second ;
++cu r i ;

}
b2 . emplace_back ( b1 [ c u r i ] . f i r s t , x − pr ) ;

12



pr = x ;
}
n = ( i n t ) b2 . s i z e ( ) ;
i n t add = 0 ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

auto [ v1 , x1 ] = a2 [ i ] ;
auto [ v2 , x2 ] = b2 [ i ] ;
i f ( v1 > v2 ) {

swap (v1 , v2 ) ;
}
i n t nadd = 0 ;
i f ( v2 == 9 && add ) {

nadd = 1 ;
ans . emplace_back ( v1 , x2 ) ;

} e l s e {
i f ( v1 + v2 == 9 && add ) {

nadd = 1 ;
ans . emplace_back (0 , x1 ) ;

} e l s e i f ( v1 + v2 <= 9) {
i f ( add ) {

ans . emplace_back ( v1 + v2 + add , 1) ;
ans . emplace_back ( v1 + v2 , x1 − 1) ;

} e l s e {
ans . emplace_back ( v1 + v2 , x1 ) ;

}
} e l s e {

nadd = 1 ;
ans . emplace_back ( ( v1 + v2 + add ) % 10 , 1) ;
ans . emplace_back ( ( v1 + v2 + 1) % 10 , x1 − 1) ;

}
}
add = nadd ;

}
i f ( add ) {

ans . emplace_back (1 , 1) ;
}
vector<p i i > ans1 ;
f o r ( auto [ x , y ] : ans ) {

i f ( y ) {
ans1 . emplace_back (x , y ) ;

}
}
whi l e ( ! ans1 . empty ( ) && ans1 . back ( ) . f i r s t == 0) {

ans1 . pop_back ( ) ;
}
i f ( ans1 . empty ( ) ) {

cout << 0 ;
re turn 0 ;

}
r e v e r s e ( a l l ( ans1 ) ) ;
f o r ( auto [ x , y ] : ans1 ) {

cout << " ( " << x << " | " << y << " ) " ;
}

// s t r i n g prt ;
// f o r ( auto [ x , y ] : ans1 ) {
// whi l e (y−−) {
// prt += ( char ) ( x + ’0 ’ ) ;
// }
// }
// i f ( s t o i ( prt ) != aaa + bbb) {
// c e r r << " " << aaa << " " << bbb << "\n " ;
// re turn 0 ;
// }
// }

re turn 0 ;
}
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