
Олимпиада СПбГУ по информатике 2022/23 учебного года

A B C D E F Sum
100 100 100 10 28 65 403

Task A ()

#inc lude <iostream>
#inc lude <vector>
#inc lude <algor ithm>

us ing namespace std ;
us ing l l = long long ;

void r e s o l v e ( ) {
l l n = 6 ;
vector<l l > order ;
f o r ( l l i = 0 ; i < n ; ++i ) {

l l pos ;
c in >> pos ;
−−pos ;
order . i n s e r t ( order . begin ( ) + pos , i ) ;

}

vector<l l > r e s (n) ;
f o r ( l l i = 0 ; i < n ; ++i ) {

r e s [ order [ i ] ] = i ;
}

f o r ( l l i = 0 ; i < n ; ++i ) {
cout << re s [ i ] + 1 << ’ ␣ ’ ;

}
cout << ’ \n ’ ;

}

int32_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 ) ;
r e s o l v e ( ) ;
r e turn 0 ;

}
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Task B ()

#inc lude <iostream>
#inc lude <vector>

us ing namespace std ;
us ing l l = long long ;

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

l l x ;
c in >> x ;
sum += x ;

}

cout << sum ∗ 1000 << ’ \n ’ ;
}

void so lveSecond ( ) {
l l n ;
c in >> n ;
l l x ;
c in >> x ;
l l prevSum = x / 1000 ;
l l r e s = prevSum + x − prevSum ∗ 1000 ;
f o r ( l l i = 1 ; i < n ; ++i ) {

c in >> x ;
r e s += x − prevSum ∗ 1000 ;

}

cout << re s << ’ \n ’ ;
}

void r e s o l v e ( ) {
s t r i n g type ;
c in >> type ;
i f ( type [ 0 ] == ’ f ’ ) {

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

so lveSecond ( ) ;
}

}

int32_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 ) ;
r e s o l v e ( ) ;
r e turn 0 ;

}
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Task C ()

#inc lude <iostream>
#inc lude <vector>
#inc lude <algor ithm>
#inc lude <set>

us ing namespace std ;
us ing l l = long long ;

void r e s o l v e ( ) {
l l n = 3 ;
vector<pair<l l , l l >> s r c (n) ;
f o r ( auto& item : s r c ) {

c in >> item . f i r s t >> item . second ;
i f ( item . f i r s t > item . second ) {

swap ( item . f i r s t , item . second ) ;
}

}

vector<l l > order = {0 , 1 , 2} ;
set<pair<l l , l l >> re s ;
do {

pair<l l , l l > i n i t = s r c [ order [ 0 ] ] ;
l l N = i n i t . f i r s t ;
l l M = i n i t . second ;
r e s . i n s e r t ({min (N, M) , max(N, M) }) ;

pair<l l , l l > sec = s r c [ order [ 1 ] ] ;
f o r ( l l j = 0 ; j < 2 ; ++j ) {

i f ( s e c . f i r s t > N | | s e c . second > M) {
cont inue ;

}

i f ( s e c . f i r s t == N) {
i f ( s e c . second < M) {

r e s . i n s e r t ({min (N, M − s ec . second ) , max(N, M − s ec . second ) }) ;
}

}

i f ( s e c . second == M) {
i f ( s e c . f i r s t < N) {

r e s . i n s e r t ({min (N − s ec . f i r s t , M) , max(N − s ec . f i r s t , M) }) ;
}

}

vector<pair<l l , l l >> ang l e s = {
{0 , 0} ,
{0 , M − s ec . second } ,
{N − s ec . f i r s t , 0} ,
{N − s ec . f i r s t , M − s ec . second}

} ;

f o r ( const auto& item : ang l e s ) {
vector<vector<l l >> f i e l d (N, vector<l l >(M) ) ;
f o r ( l l i = 0 ; i < sec . f i r s t ; ++i ) {

f o r ( l l k = 0 ; k < sec . second ; ++k) {
f i e l d [ item . f i r s t + i ] [ item . second + k ] = 1 ;

}
}

pair<l l , l l > th i = s r c [ order [ 2 ] ] ;
f o r ( l l i = 0 ; i < 2 ; ++i ) {

i f ( t h i . f i r s t > N | | t h i . second > M) {
cont inue ;

}

f o r ( l l t I = 0 ; t I < N; ++t I ) {
f o r ( l l tJ = 0 ; tJ < M; ++tJ ) {

i f ( t I + th i . f i r s t > N | | tJ + th i . second > M) {
break ;

}

vector<vector<l l >> f iT = f i e l d ;
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bool needBreak = f a l s e ;
f o r ( i n t k = 0 ; k < th i . f i r s t ; ++k) {

f o r ( i n t l = 0 ; l < th i . second ; ++l ) {
i f ( f i e l d [ t I + k ] [ tJ + l ] == 1) {

needBreak = true ;
break ;

}
f iT [ t I + k ] [ tJ + l ] = 2 ;

}
}

i f ( needBreak ) {
cont inue ;

}

bool canGetHor = ( t I == 0) | | ( t I == N − t h i . f i r s t ) ;
bool canGetVer = tJ == 0 | | tJ == M − t h i . second ;
i f ( ! canGetHor ) {

f o r ( l l k = 0 ; k < th i . second ; ++k) {
i f ( f iT [ t I − 1 ] [ tJ + k ] == 1) {

canGetHor = true ;
break ;

}
}

i f ( ! canGetHor ) {
f o r ( l l k = 0 ; k < th i . second ; ++k) {

i f ( f iT [ t I + th i . f i r s t ] [ tJ + k ] == 1) {
canGetHor = true ;
break ;

}
}

}
}

i f ( ! canGetVer ) {
f o r ( l l k = 0 ; k < th i . f i r s t ; ++k) {

i f ( f iT [ t I + k ] [ tJ − 1 ] == 1) {
canGetVer = true ;
break ;

}
}

i f ( ! canGetVer ) {
f o r ( l l k = 0 ; k < th i . f i r s t ; ++k) {

i f ( f iT [ t I + k ] [ tJ + th i . second ] == 1) {
canGetVer = true ;
break ;

}
}

}
}

i f ( ! canGetHor | | ! canGetVer ) {
cont inue ;

}

vector<vector<vector<l l >>> pre f (N, vector<vector<l l >>(M, vector<l l >(3)
) ) ;

p r e f [ 0 ] [ 0 ] [ f iT [ 0 ] [ 0 ] ] = 1 ;
f o r ( l l k = 1 ; k < N; ++k) {

p r e f [ k ] [ 0 ] = pr e f [ k − 1 ] [ 0 ] ;
++pre f [ k ] [ 0 ] [ f iT [ k ] [ 0 ] ] ;

}
f o r ( l l k = 1 ; k < M; ++k) {

p r e f [ 0 ] [ k ] = pr e f [ 0 ] [ k − 1 ] ;
++pre f [ 0 ] [ k ] [ f iT [ 0 ] [ k ] ] ;

}

f o r ( l l k = 1 ; k < N; ++k) {
f o r ( l l l = 1 ; l < M; ++l ) {

f o r ( l l m = 0 ; m < 3 ; ++m) {
pr e f [ k ] [ l ] [m] = pr e f [ k − 1 ] [ l ] [m] + pr e f [ k ] [ l − 1 ] [m] −

pr e f [ k − 1 ] [ l − 1 ] [m] ;
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++pre f [ k ] [ l ] [ f iT [ k ] [ l ] ] ;
}

}
}

f o r ( l l s I = 0 ; s I < N; ++s I ) {
f o r ( l l sJ = 0 ; sJ < M; ++sJ ) {

f o r ( l l f I = s I ; f I < N; ++f I ) {
f o r ( l l f J = sJ ; fJ < M; ++fJ ) {

vector<l l > pr = pr e f [ f I ] [ f J ] ;
i f ( s I ) {

f o r ( l l k = 0 ; k < 3 ; ++k) {
pr [ k ] −= pre f [ s I − 1 ] [ f J ] [ k ] ;

}
}
i f ( sJ ) {

f o r ( l l k = 0 ; k < 3 ; ++k) {
pr [ k ] −= pre f [ f I ] [ sJ − 1 ] [ k ] ;

}
}
i f ( s I && sJ ) {

f o r ( l l k = 0 ; k < 3 ; ++k) {
pr [ k ] += pre f [ s I − 1 ] [ sJ − 1 ] [ k ] ;

}
}

i f ( ! pr [ 0 ] + ! pr [ 1 ] + ! pr [ 2 ] != 2) {
cont inue ;

}

bool i s F i t = true ;
i f ( s I ) {

f o r ( l l k = sJ ; k <= fJ ; ++k) {
i f ( f iT [ s I − 1 ] [ k ] == f iT [ s I ] [ sJ ] ) {

i s F i t = f a l s e ;
break ;

}
}

}
i f ( sJ ) {

f o r ( l l k = s I ; k <= f I ; ++k) {
i f ( f iT [ k ] [ sJ − 1 ] == f iT [ s I ] [ sJ ] ) {

i s F i t = f a l s e ;
break ;

}
}

}
i f ( f I < N − 1) {

f o r ( l l k = sJ ; k <= fJ ; ++k) {
i f ( f iT [ f I + 1 ] [ k ] == f iT [ s I ] [ sJ ] ) {

i s F i t = f a l s e ;
break ;

}
}

}
i f ( fJ < M − 1) {

f o r ( l l k = s I ; k <= f I ; ++k) {
i f ( f iT [ k ] [ f J + 1 ] == f iT [ s I ] [ sJ ] ) {

i s F i t = f a l s e ;
break ;

}
}

}

i f ( i s F i t ) {
r e s . i n s e r t ({

min ( f I − s I + 1 , fJ − sJ + 1) ,
max( f I − s I + 1 , fJ − sJ + 1)

}) ;
}

}
}

}
}
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}
}

swap ( th i . f i r s t , t h i . second ) ;
}

}

swap ( sec . f i r s t , s e c . second ) ;
}

} whi l e ( next_permutation ( order . begin ( ) , order . end ( ) ) ) ;

f o r ( const auto& item : r e s ) {
cout << item . f i r s t << ’ ␣ ’ << item . second << ’ \n ’ ;

}
}

int32_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 ) ;
r e s o l v e ( ) ;
r e turn 0 ;

}
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Task D ()

#inc lude <iostream>
#inc lude <vector>
#inc lude <map>

us ing namespace std ;
us ing l l = long long ;

const l l maxA = 60 ;

void solveN1 ( ) {
l l x ;
c in >> x ;
cout << 1 << ’ ␣ ’ << x << endl ;
l l id , va l ;
c in >> id >> val ;
i f ( id == −1) {

e x i t (0 ) ;
}

cout << 1 << ’ ␣ ’ << x << endl ;
e x i t (0 ) ;

}

void generate (map<vector<l l >, vector<l l >>& sta t e s , vector<l l >& state , const vector<l l >& i n i t ) {
s t a t e s [ s t a t e ] = {−1, −1, −1, −1};
i f ( ! s t a t e [ 0 ] && ! s t a t e [ 1 ] && ! s t a t e [ 2 ] && ! s t a t e [ 3 ] ) {

re turn ;
}

vector<l l > next ;
i f ( s t a t e [ 0 ] ) {

next = {0 , s t a t e [ 1 ] , i n i t [ 0 ] , s t a t e [ 3 ] } ;
i f ( s t a t e s . f i nd ( next ) == s t a t e s . end ( ) ) {

generate ( s t a t e s , next , i n i t ) ;
}
i f ( s t a t e s [ next ] [ 0 ] == −1) {

s t a t e s [ s t a t e ] = next ;
}

}
i f ( s t a t e [ 1 ] ) {

next = { s t a t e [ 0 ] , 0 , s t a t e [ 2 ] , i n i t [ 1 ] } ;
i f ( s t a t e s . f i nd ( next ) == s t a t e s . end ( ) ) {

generate ( s t a t e s , next , i n i t ) ;
}
i f ( s t a t e s [ next ] [ 0 ] == −1) {

s t a t e s [ s t a t e ] = next ;
}

}
i f ( s t a t e [ 2 ] ) {

next = s t a t e ;
f o r ( l l i = 1 ; i <= s t a t e [ 2 ] ; ++i ) {

next [ 2 ] = s t a t e [ 2 ] − i ;
i f ( s t a t e s . f i nd ( next ) == s t a t e s . end ( ) ) {

generate ( s t a t e s , next , i n i t ) ;
}
i f ( s t a t e s [ next ] [ 0 ] == −1) {

s t a t e s [ s t a t e ] = next ;
}

}
}
i f ( s t a t e [ 3 ] ) {

next = s t a t e ;
f o r ( l l i = 1 ; i <= s t a t e [ 3 ] ; ++i ) {

next [ 3 ] = s t a t e [ 3 ] − i ;
i f ( s t a t e s . f i nd ( next ) == s t a t e s . end ( ) ) {

generate ( s t a t e s , next , i n i t ) ;
}
i f ( s t a t e s [ next ] [ 0 ] == −1) {

s t a t e s [ s t a t e ] = next ;
}

}
}
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}

void so lveTree ( ) {
l l n = 2 ;
vector<l l > s r c (n) ;
f o r ( auto& item : s r c ) {

c in >> item ;
}

vector<l l > i n i t = s r c ;

map<vector<l l >, vector<l l >> st ep s ;
vector<l l > i n i t S t a t e = {1 , 1 , s r c [ 0 ] , s r c [ 1 ] } ;
generate ( steps , i n i t S t a t e , i n i t ) ;
i f ( s t ep s [ { 1 , 1 , s r c [ 0 ] , s r c [ 1 ] } ] [ 0 ] == −1) {

cout << −1 << ’ ␣ ’ << −1 << endl ;
e x i t (0 ) ;

}

vector<bool> can (n , t rue ) ;
whi l e ( t rue ) {

vector<l l > step = s t ep s [ { can [ 0 ] , can [ 1 ] , s r c [ 0 ] , s r c [ 1 ] } ] ;
i f ( can [ 0 ] && ! step [ 0 ] ) {

cout << 1 << ’ ␣ ’ << 0 << endl ;
can [ 0 ] = f a l s e ;
s r c [ 0 ] = step [ 0 ] ;

} e l s e i f ( can [ 1 ] && ! step [ 1 ] ) {
cout << 2 << ’ ␣ ’ << 0 << endl ;
can [ 1 ] = f a l s e ;
s r c [ 1 ] = step [ 1 ] ;

} e l s e i f ( s r c [ 0 ] != step [ 2 ] ) {
cout << 1 << ’ ␣ ’ << s r c [ 0 ] − s tep [ 2 ] << endl ;
s r c [ 0 ] = step [ 2 ] ;

} e l s e {
cout << 2 << ’ ␣ ’ << s r c [ 1 ] − s tep [ 3 ] << endl ;
s r c [ 1 ] = step [ 3 ] ;

}

l l id , act ;
c in >> id >> act ;
i f ( id == −1) {

e x i t (0 ) ;
}

−−id ;
i f ( act == 0) {

s r c [ id ] = i n i t [ id ] ;
can [ id ] = f a l s e ;

} e l s e {
s r c [ id ] −= act ;

}
}

}

void r e s o l v e ( ) {
vector<l l > dpUsed (maxA + 1) ;
vector<vector<l l >> dpNotUsed (maxA + 1 , vector<l l >(maxA + 1) ) ;
f o r ( l l s z = 1 ; sz <= maxA; ++sz ) {

vector<bool> mex(maxA + 1) ;
f o r ( l l take = 1 ; take <= sz ; ++take ) {

mex [ dpUsed [ sz − take ] ] = true ;
}

f o r ( l l j = 0 ; j <= maxA; ++j ) {
i f ( ! mex [ j ] ) {

dpUsed [ sz ] = j ;
break ;

}
}

}

f o r ( l l i n i t S z = 0 ; i n i t S z <= maxA; ++i n i t S z ) {
f o r ( l l s z = 0 ; sz <= i n i t S z ; ++sz ) {

vector<bool> mex(maxA + 1) ;
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f o r ( l l take = 1 ; take <= sz ; ++take ) {
mex [ dpNotUsed [ i n i t S z ] [ s z − take ] ] = true ;

}

mex [ dpUsed [ i n i t S z ] ] = true ;

f o r ( l l j = 0 ; j <= maxA; ++j ) {
i f ( ! mex [ j ] ) {

dpNotUsed [ i n i t S z ] [ s z ] = j ;
break ;

}
}

}
}

l l n ;
c in >> n ;
i f (n == 1) {

solveN1 ( ) ;
e x i t (0 ) ;

}

// i f (n == 2) {
// so lveTree ( ) ;
// e x i t (0 ) ;
// }

vector<l l > in i t SZ s (n) ;
vector<l l > sZs (n) ;
vector<bool> used (n) ;
l l xorSum = 0 ;
f o r ( l l i = 0 ; i < n ; ++i ) {

c in >> in i tSZ s [ i ] ;
sZs [ i ] = in i t SZ s [ i ] ;
xorSum ^= dpNotUsed [ i n i t SZ s [ i ] ] [ i n i t SZ s [ i ] ] ;

}

i f ( xorSum == 0) {
cout << "−1␣−1" << endl ;
e x i t (0 ) ;

}

whi l e ( t rue ) {
xorSum = 0 ;
f o r ( l l i = 0 ; i < n ; ++i ) {

i f ( used [ i ] ) {
xorSum ^= dpUsed [ sZs [ i ] ] ;

} e l s e {
xorSum ^= dpNotUsed [ i n i t SZ s [ i ] ] [ sZs [ i ] ] ;

}
}

f o r ( l l id = 0 ; id < n ; ++id ) {
i f ( ! used [ id ] ) {

i f ( ( ( xorSum ^ dpNotUsed [ i n i t SZ s [ id ] ] [ sZs [ id ] ] ) ^ dpUsed [ i n i t SZ s [ id ] ] ) == 0) {
cout << id + 1 << ’ ␣ ’ << 0 << endl ;
sZs [ id ] = in i t SZ s [ id ] ;
used [ id ] = true ;
break ;

}
}

bool pr in ted = f a l s e ;
f o r ( l l take = 1 ; take <= sZs [ id ] ; ++take ) {

l l newSum ;
i f ( used [ id ] ) {

newSum = (( xorSum ^ dpUsed [ sZs [ id ] ] ) ^ dpUsed [ sZs [ id ] − take ] ) ;
} e l s e {

newSum = (( xorSum ^ dpNotUsed [ i n i t SZ s [ id ] ] [ sZs [ id ] ] ) ^ dpNotUsed [ i n i t SZ s [ id ] ] [
sZs [ id ] − take ] ) ;

}

i f (newSum == 0) {
cout << id + 1 << ’ ␣ ’ << take << endl ;
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sZs [ id ] −= take ;
p r in ted = true ;
break ;

}
}

i f ( p r in ted ) {
break ;

}
}

l l id , act ;
c in >> id >> act ;
i f ( id == −1) {

e x i t (0 ) ;
}

−−id ;
i f ( act == 0) {

sZs [ id ] = in i t SZ s [ id ] ;
used [ id ] = true ;

} e l s e {
sZs [ id ] −= act ;

}
}

}

int32_t main ( ) {
ios_base : : sync_with_stdio ( f a l s e ) ;
r e s o l v e ( ) ;
r e turn 0 ;

}
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Task E ()

#inc lude <iostream>
#inc lude <vector>
#inc lude <algor ithm>
#inc lude <unordered_map>
#inc lude <set>

us ing namespace std ;
us ing l l = long long ;

unordered_map<l l , l l > r e f e r ;
unordered_map<l l , l l > ant iRe f e r ;

void transmit ( ) {
l l n ;
c in >> n ;
l l need = ant iRe f e r [ n ] ;
vector<l l > d ig s ;
whi l e ( need ) {

d i g s . push_back ( need % 10) ;
need /= 10 ;

}

f o r ( l l i = 0 ; i < 10 ; ++i ) {
f o r ( l l j = 0 ; j < d ig s [ i ] ; ++j ) {

cout << ’ 1 ’ ;
}
f o r ( l l j = d ig s [ i ] ; j < 10 ; ++j ) {

cout << ’ 0 ’ ;
}
cout << ’ \n ’ ;

}
}

void r e c e i v e ( ) {
vector<l l > d ig s ;
f o r ( l l i = 0 ; i < 10 ; ++i ) {

s t r i n g s r c ;
c in >> s r c ;
d i g s . push_back ( count ( s r c . begin ( ) , s r c . end ( ) , ’ 1 ’ ) ) ;

}

s o r t ( d i g s . begin ( ) , d i g s . end ( ) ) ;
l l p = 1 ;
l l from = 0 ;
f o r ( l l i = 0 ; i < 10 ; ++i ) {

from += dig s [ i ] ∗ p ;
p ∗= 10 ;

}

cout << r e f e r [ from ] << ’ \n ’ ;
}

void r e s o l v e ( ) {
l l curX = 1 ;
l l base = 1e9 ;
set<l l > was ;
f o r ( l l i = base ; i < base + 6000000; ++i ) {

vector<l l > d ig s ;
l l x = i ;
whi l e ( x ) {

d i g s . push_back (x % 10) ;
x /= 10 ;

}

s o r t ( d i g s . begin ( ) , d i g s . end ( ) ) ;
l l p = 1 ;
l l from = 0 ;
f o r ( l l i i = 0 ; i i < 10 ; ++i i ) {

from += dig s [ i i ] ∗ p ;
p ∗= 10 ;

}
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i f (was . f i nd ( from ) != was . end ( ) ) {
cont inue ;

}

was . i n s e r t ( from ) ;
r e f e r [ from ] = curX ;
an t iRe f e r [ curX ] = from ;
++curX ;

}

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

i f ( type [ 0 ] == ’ t ’ ) {
transmit ( ) ;

} e l s e {
r e c e i v e ( ) ;

}
}

}

int32_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 ) ;
r e s o l v e ( ) ;
r e turn 0 ;

}
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Task F ()
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