
Олимпиада СПбГУ по информатике 2022/23 учебного года

A B C D E F Sum
100 100 75 100 16 10 401

Task A ()

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

us ing namespace std ;

typede f long long l l ;

const l l mod = 1e9 + 7 ;
const i n t sz = 10 ;

i n t d [ sz ] ;
bool f l = 0 ;
i n t ans [ sz ] ;
i n t c r t [ sz ] ;
bool used [ sz ] ;
i n t nd [ sz ] ;

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

nd [ i ] = 1 ;
f o r ( i n t j = 0 ; j < i ; ++j ) {

i f ( c r t [ j ] < c r t [ i ] ) {
++nd [ i ] ;

}
}
i f (d [ i ] != nd [ i ] ) r e turn 0 ;

}
re turn 1 ;

}

void f ( i n t t ) {
i f ( t == 6) {

i f ( check ( ) ) {
f l = 1 ;
f o r ( i n t i = 0 ; i < 6 ; ++i ) {

ans [ i ] = c r t [ i ] ;
}

}
re turn ;

}
f o r ( i n t i = 1 ; i <= 6 && ! f l ; ++i ) {

i f ( ! used [ i ] ) {
used [ i ] = 1 ;
c r t [ t ] = i ;
f ( t + 1) ;
used [ i ] = 0 ;

}
}

}

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

c in >> d [ i ] ;
}
f (0 ) ;
f o r ( i n t i = 0 ; i < 6 ; ++i ) {

cout << ans [ i ] << ’ ␣ ’ ;
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}
}
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Task B ()

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

us ing namespace std ;

typede f long long l l ;

const l l mod = 1e9 + 7 ;
const i n t sz = 100100;

l l a [ sz ] ;

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

c in >> a [ i ] ;
s += a [ i ] ;

}
cout << s ∗ 1000 << endl ;

}

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

c in >> a [ i ] ;
s += a [ i ] % 1000 ;

}
cout << s + a [ 0 ] / 1000 << endl ;

}

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

f i r s t ( ) ;
} e l s e {

second ( ) ;
}

}
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Task C ()

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

us ing namespace std ;

typede f long long l l ;

const l l mod = 1e9 + 7 ;
const i n t sz = 10 ;

s e t <pa i r <int , int> > s ;
i n t a [ sz ] , b [ sz ] ;

void add ( i n t a , i n t b) {
i f ( a <= 0 | | b <= 0) re turn ;
i f ( a > b) swap (a , b) ;
s . i n s e r t ({a , b}) ;

}

void two ( i n t i , i n t j ) {
i f ( a [ i ] < a [ j ] | | b [ i ] < b [ j ] ) r e turn ;
i f ( a [ i ] == a [ j ] && b [ i ] == b [ j ] ) r e turn ;
i f ( a [ i ] == a [ j ] ) add ( a [ i ] , b [ i ] − b [ j ] ) ;
i f (b [ i ] == b [ j ] ) add ( a [ i ] − a [ j ] , b [ i ] ) ;

}

void three ( i n t i , i n t j , i n t k ) {
i f ( a [ i ] < a [ j ] | | b [ i ] < b [ j ] ) r e turn ;
i f ( a [ i ] == a [ j ] && b [ i ] == b [ j ] ) r e turn ;
i f ( a [ i ] < a [ k ] | | b [ i ] < b [ k ] ) re turn ;
i f ( a [ i ] == a [ k ] && b [ i ] == b [ k ] ) re turn ;
i f ( a [ i ] == a [ j ] ) {

i f (b [ i ] == b [ j ] + b [ k ] ) add ( a [ i ] − a [ k ] , b [ k ] ) ;
i f ( a [ i ] == a [ k ] ) add ( a [ i ] , b [ i ] − b [ j ] − b [ k ] ) ;
r e turn ;

}
i f (b [ i ] == b [ j ] ) {

i f ( a [ i ] == a [ k ] + a [ j ] ) add ( a [ k ] , b [ i ] − b [ k ] ) ;
i f (b [ i ] == b [ k ] ) add (b [ i ] , a [ i ] − a [ j ] − a [ k ] ) ;
r e turn ;

}
i f ( a [ j ] == a [ k ] && b [ j ] + b [ k ] == b [ i ] ) {

add ( a [ i ] − a [ j ] , b [ i ] ) ;
}
i f (b [ j ] == b [ k ] && a [ k ] + a [ j ] == a [ i ] ) {

add ( a [ i ] , b [ i ] − b [ j ] ) ;
}
i f ( a [ j ] + a [ k ] == a [ i ] && b [ i ] <= b [ j ] + b [ k ] ) {

add ( a [ k ] , b [ i ] − b [ k ] ) ;
add ( a [ j ] , b [ i ] − b [ j ] ) ;

}
i f (b [ j ] + b [ k ] == b [ i ] && a [ i ] <= a [ j ] + a [ k ] ) {

add (b [ j ] , a [ i ] − a [ j ] ) ;
add (b [ k ] , a [ i ] − a [ k ] ) ;

}
i f ( a [ i ] > a [ j ] + a [ k ] && b [ i ] < b [ j ] + b [ k ] ) {

add ( a [ j ] , b [ i ] − b [ j ] ) ;
}
i f (b [ i ] > b [ j ] + b [ k ] && a [ i ] < a [ j ] + a [ k ] ) {

add (b [ j ] , a [ i ] − a [ j ] ) ;
}
i f ( a [ k ] == a [ i ] ) {

add ( a [ i ] , b [ i ] − b [ j ] − b [ k ] ) ;
add (b [ j ] , a [ i ] − a [ j ] ) ;

}
i f (b [ k ] == b [ i ] ) {

add ( a [ i ] − a [ k ] − a [ j ] , b [ i ] ) ;
add ( a [ j ] , b [ i ] − b [ j ] ) ;

}
}

void rev ( i n t i ) {
swap ( a [ i ] , b [ i ] ) ;
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}

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

c in >> a [ i ] >> b [ i ] ;
add ( a [ i ] , b [ i ] ) ;

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

f o r ( i n t j = 0 ; j < 3 ; ++j ) {
i f ( i == j ) cont inue ;
two ( i , j ) ;
rev ( j ) ;
two ( i , j ) ;
rev ( i ) ;
two ( i , j ) ;
rev ( j ) ;
two ( i , j ) ;

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

f o r ( i n t j = 0 ; j < 3 ; ++j ) {
i f ( i == j ) cont inue ;
f o r ( i n t k = 0 ; k < 3 ; ++k) {

i f ( k == i | | k == j ) cont inue ;
th ree ( i , j , k ) ;
rev (k ) ;
th ree ( i , j , k ) ;

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

i f ( k == i | | k == j ) cont inue ;
th ree ( i , j , k ) ;
rev (k ) ;
th ree ( i , j , k ) ;

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

i f ( i == j ) cont inue ;
f o r ( i n t k = 0 ; k < 3 ; ++k) {

i f ( k == i | | k == j ) cont inue ;
th ree ( i , j , k ) ;
rev (k ) ;
th ree ( i , j , k ) ;

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

i f ( k == i | | k == j ) cont inue ;
th ree ( i , j , k ) ;
rev (k ) ;
th ree ( i , j , k ) ;

}
}

}
f o r ( auto p : s ) {

cout << p . f i r s t << ’ ␣ ’ << p . second << ’ \n ’ ;
}

}

5



Task D ()

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

us ing namespace std ;

typede f long long l l ;

const l l mod = 1e9 + 7 ;
const i n t sz = 110 ;

i n t d [ sz ] [ s z ] ;
i n t a [ sz ] ;
i n t c r t [ sz ] ;

i n t main ( ) {
i n t n ;
c in >> n ;
f o r ( i n t i = 1 ; i <= n ; ++i ) {

c in >> a [ i ] ;
c r t [ i ] = 2 ∗ a [ i ] + 1 ;

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

f o r ( i n t j = 0 ; j <= a [ i ] ; ++j ) {
d [ i ] [ j ] = j ;

}
f o r ( i n t j = a [ i ] + 1 ; j <= a [ i ] ∗ 2 + 1 ; ++j ) {

vec to r <int> v (1 , a [ i ] ) ;
f o r ( i n t k = a [ i ] + 1 ; k < j ; ++k) {

v . push_back (d [ i ] [ k ] ) ;
}
v . push_back (1000) ;
s o r t ( v . begin ( ) , v . end ( ) ) ;
i f ( v [ 0 ] != 0) {

d [ i ] [ j ] = 0 ;
} e l s e {

d [ i ] [ j ] = −1;
f o r ( i n t k = 0 ; k < v . s i z e ( ) − 1 && d [ i ] [ j ] == −1; ++k) {

i f ( v [ k + 1 ] − v [ k ] > 1) {
d [ i ] [ j ] = v [ k ] + 1 ;

}
}

}
}

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

x ^= d [ i ] [ a [ i ] ∗ 2 + 1 ] ;
}
i f ( x == 0) {

cout << "−1␣−1" << endl ;
r e turn 0 ;

}
i n t pos = 0 , cnt = 0 ;
whi l e ( t rue ) {

bool f l = 0 ;
f o r ( i n t i = 1 ; i <= n && ! f l ; ++i ) {

i f ( c r t [ i ] == a [ i ] + 1 | | c r t [ i ] == 0) cont inue ;
i f ( c r t [ i ] > a [ i ] ) {

f o r ( i n t j = a [ i ] + 1 ; j < c r t [ i ] && ! f l ; ++j ) {
i f ( ( x ^ d [ i ] [ c r t [ i ] ] ^ d [ i ] [ j ] ) == 0) {

f l = 1 ;
cout << i << ’ ␣ ’ << c r t [ i ] − j << endl ;
c r t [ i ] = j ;

}
}

} e l s e {
f o r ( i n t j = 0 ; j < c r t [ i ] && ! f l ; ++j ) {

i f ( ( x ^ d [ i ] [ c r t [ i ] ] ^ d [ i ] [ j ] ) == 0) {
f l = 1 ;
cout << i << ’ ␣ ’ << c r t [ i ] − j << endl ;
c r t [ i ] = j ;

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

i f ( c r t [ i ] <= a [ i ] ) cont inue ;
i f ( ( x ^ a [ i ] ^ d [ i ] [ c r t [ i ] ] ) == 0) {

c r t [ i ] = a [ i ] ;
cout << i << ’ ␣ ’ << 0 << endl ;
f l = 1 ;

}
}
c in >> pos >> cnt ;
i f ( pos == −1) re turn 0 ;
x = d [ pos ] [ c r t [ pos ] ] ;
i f ( cnt == 0) {

c r t [ pos ] = a [ pos ] ;
} e l s e {

c r t [ pos ] −= cnt ;
}
x ^= d [ pos ] [ c r t [ pos ] ] ;

}
}
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Task E ()

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

us ing namespace std ;

typede f long long l l ;

s t r i n g s [ 1 0 ] ;

void c l ean ( ) {
f o r ( i n t i = 0 ; i < 10 ; ++i ) {

f o r ( i n t j = 0 ; j < 10 ; ++j ) {
s [ i ] [ j ] = ’ 0 ’ ;

}
}

}

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

cout << s [ i ] << ’ \n ’ ;
}
cout << endl ;

}

void f i r s t ( ) {
i n t n ;
c in >> n ;
c l ean ( ) ;
i f (n == 1024) {

p r i n t ( ) ;
r e turn ;

}
i n t pos , cnt ;
bool f l = (n > 1024) ;
f o r ( i n t i = 0 ; i < 10 ; ++i ) {

i f (n % 2) {
f o r ( i n t j = 0 ; j <= i ; ++j ) {

s [ i ] [ j ] = ’ 1 ’ ;
}
cnt = i ;

} e l s e {
pos = i ;

}
n /= 2 ;

}
i f ( f l ) {

f o r ( i n t j = 0 ; j <= cnt ; ++j ) {
s [ pos ] [ j ] = ’ 1 ’ ;

}
}
p r i n t ( ) ;

}

void second ( ) {
l l n = 0 ;
s e t <int> s t ;
f o r ( i n t i = 0 ; i < 10 ; ++i ) {

c in >> s [ i ] ;
i n t cnt = 0 ;
f o r ( i n t j = 0 ; j < 10 ; ++j ) {

i f ( s [ i ] [ j ] == ’ 1 ’ ) ++cnt ;
}
i f ( cnt != 0) {

i f ( s t . f i nd ( cnt ) != s t . end ( ) ) cnt = 11 ;
n += (1 << ( cnt − 1) ) ;
s t . i n s e r t ( cnt ) ;

}
}
i f (n == 0) n = 1024 ;
cout << n << endl ;

}

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

s [ i ] += ’ 0 ’ ;
}

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

whi l e ( t−−) {
f i r s t ( ) ;
cout << endl ;

}
} e l s e {

whi l e ( t−−) {
second ( ) ;

}
}

}

9



Task F ()

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

us ing namespace std ;

typede f long long l l ;
const i n t sz = 300300;

s t r u c t o t r {
o t r ( l l len_ , i n t c_) : l en ( len_ ) , c (c_) {}
l l l en ;
i n t c ;

} ;

o t r get_otr ( s t r i n g& a , i n t i t ) {
s t r i n g num = "" ;
−− i t ;
whi l e ( a [ i t ] != ’ | ’ ) {

num += a [ i t ] ;
−− i t ;

}
−− i t ;
l l l en = 0 ;
f o r ( i n t i = num. s i z e ( ) − 1 ; i >= 0 ; −− i ) {

l en = len ∗ 10 + (num[ i ] − ’ 0 ’ ) ;
}
re turn ot r ( len , a [ i t ] − ’ 0 ’ ) ;

}

void bu i ld ( s t r i n g& a , vec to r <otr>& x) {
f o r ( i n t i = a . s i z e ( ) − 1 ; i >= 0 ; −− i ) {

i f ( a [ i ] != ’ ) ’ ) {
x . push_back ( o t r (1 , a [ i ] − ’ 0 ’ ) ) ;

} e l s e {
x . push_back ( get_otr ( a , i ) ) ;
whi l e ( a [ i ] != ’ ( ’ ) −− i ;

}
}

}

void r ebu i l d ( vec to r <otr>& x , vec to r <l l >& gr ) {
vec to r <otr> tmp ;
l l t l = 0 ;
i n t i t = 1 ;
f o r ( auto t : x ) {

t l += t . l en ;
whi l e ( i t < gr . s i z e ( ) && gr [ i t ] <= t l ) {

tmp . push_back ( o t r ( gr [ i t ] − gr [ i t − 1 ] , t . c ) ) ;
++i t ;

}
}
whi l e ( i t < gr . s i z e ( ) ) {

tmp . push_back ( o t r ( gr [ i t ] − gr [ i t − 1 ] , 0) ) ;
++i t ;

}
x = tmp ;

}

i n t main ( ) {
s t r i n g a , b ;
c in >> a >> b ;
vec to r <otr> x , y ;
bu i ld ( a , x ) ;
bu i ld (b , y ) ;
s e t <l l > s ;
l l t l = 0 ;
f o r ( auto t : x ) {

t l += t . l en ;
s . i n s e r t ( t l ) ;

}
t l = 0 ;
f o r ( auto t : y ) {

t l += t . l en ;
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s . i n s e r t ( t l ) ;
}
vec to r <l l > gr (1 , 0) ;
f o r ( l l i : s ) {

gr . push_back ( i ) ;
}

// f o r ( auto t : x ) {
// cout << ’ ( ’ << t . c << ’ ’ << ’ | ’ << t . l en << ") " ;
// }
// cout << ’\n ’ ;
// f o r ( auto t : y ) {
// cout << ’ ( ’ << t . c << ’ ’ << ’ | ’ << t . l en << ") " ;
// }
// cout << ’\n ’ ;

r ebu i l d (x , gr ) ;
r ebu i l d (y , gr ) ;

// f o r ( auto t : x ) {
// cout << ’ ( ’ << t . c << ’ ’ << ’ | ’ << t . l en << ") " ;
// }
// cout << ’\n ’ ;
// f o r ( auto t : y ) {
// cout << ’ ( ’ << t . c << ’ ’ << ’ | ’ << t . l en << ") " ;
// }
// cout << ’\n ’ ;

vec to r <otr> ans ;
bool f l = 0 , next = 0 ;
f o r ( i n t i = 0 ; i < x . s i z e ( ) ; ++i ) {

f l = next ;
auto p = x [ i ] , t = y [ i ] ;
o t r r e s (p . len , 0) ;
next = 0 ;
i f (p . c + t . c < 10) {

r e s . c = p . c + t . c ;
} e l s e {

next = 1 ;
r e s . c = (p . c + t . c ) % 10 + 1 ;
−−r e s . l en ;
o t r n (1 , r e s . c − 1) ;
i f ( f l ) ++n . c ;
ans . push_back (n) ;
ans . push_back ( r e s ) ;
cont inue ;

}
i f ( ! f l ) {

ans . push_back ( r e s ) ;
cont inue ;

}
i f ( r e s . c == 9) {

r e s . c = 0 ;
next = 1 ;
ans . push_back ( r e s ) ;
cont inue ;

}
o t r n (1 , r e s . c + 1) ;
r e s . len−−;
ans . push_back (n) ;
ans . push_back ( r e s ) ;

}
i f ( next ) {

ans . push_back ({1 , 1}) ;
}

// f o r ( auto t : ans ) {
// cout << ’ ( ’ << t . c << ’ ’ << ’ | ’ << t . l en << ") " ;
// }

r e v e r s e ( ans . begin ( ) , ans . end ( ) ) ;
f o r ( auto p : ans ) {

i f (p . l en <= 0) cont inue ;
cout << ’ ( ’ << p . c << ’ | ’ << p . l en << ’ ) ’ ;

}
}
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