
Олимпиада СПбГУ по информатике 2022/23 учебного года

A B C D E F Sum
100 100 80 60 52 65 457

Task A ()

#inc lude <iostream>
#inc lude <vector>
#inc lude <algor ithm>
us ing namespace std ;

i n t main ( ) {
i n t d [ 6 ] ;
vector<int> perm ;
f o r ( i n t i = 0 ; i < 6 ; i++) c in >> d [ i ] , perm . push_back ( i + 1) ;
do {

vector<int> cur rent ;
bool good = true ;
f o r ( i n t i = 0 ; i < 6 ; i++) {

i n t x = perm [ i ] ;
cu r r ent . push_back (x ) ;
s o r t ( cur r ent . begin ( ) , cur r ent . end ( ) ) ;
i f ( f i nd ( cur rent . begin ( ) , cur r ent . end ( ) , x ) − cur rent . begin ( ) != d [ i ] − 1) {

good = f a l s e ;
break ;

}
}
i f ( good ) {

f o r ( auto x : perm) {
cout << x << ’ ␣ ’ ;

}
re turn 0 ;

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

}
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Task B ()

#inc lude <iostream>
#inc lude <vector>
#inc lude <algor ithm>
us ing namespace std ;

i n t main ( ) {
s t r i n g format ;
c in >> format ;
long long n ;
c in >> n ;
long long s = 0 ;
f o r ( i n t i = 0 ; i < n ; i++) {

long long x ;
c in >> x ;
s += x ;

}
i f ( format == " f i r s t " ) {

cout << s ∗ 100 ∗ n ;
} e l s e {

cout << s % (100 ∗ n ∗ n) + s / (100 ∗ n ∗ n) ;
}

}
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Task C ()

a = tup l e ( so r t ed (map( int , input ( ) . s p l i t ( ) ) ) )
b = tup l e ( so r t ed (map( int , input ( ) . s p l i t ( ) ) ) )
c = tup l e ( so r t ed (map( int , input ( ) . s p l i t ( ) ) ) )

d = [ a , b , c ]

d . s o r t ( key=lambda x : x [ 0 ] ∗ x [ 1 ] )

s = s e t ( )

de f O( s ) :
r e turn tup l e ( so r t ed ( s ) )

de f R( s ) :
r e turn ( ( s [ 1 ] , s [ 0 ] ) )

de f SIMPLE( func ) :
f o r x in [ [ 0 , 1 , 2 ] , [ 0 , 2 , 1 ] , [ 1 , 0 , 2 ] , [ 1 , 2 , 0 ] , [ 2 , 0 , 1 ] , [ 2 , 1 , 0 ] ] :

func (d [ x [ 0 ] ] , d [ x [ 1 ] ] , d [ x [ 2 ] ] )

func (R(d [ x [ 0 ] ] ) , d [ x [ 1 ] ] , d [ x [ 2 ] ] )
func (d [ x [ 0 ] ] , R(d [ x [ 1 ] ] ) , d [ x [ 2 ] ] )
func (d [ x [ 0 ] ] , d [ x [ 1 ] ] , R(d [ x [ 2 ] ] ) )

func (R(d [ x [ 0 ] ] ) , d [ x [ 1 ] ] , R(d [ x [ 2 ] ] ) )
func (d [ x [ 0 ] ] , R(d [ x [ 1 ] ] ) , R(d [ x [ 2 ] ] ) )
func (R(d [ x [ 0 ] ] ) , R(d [ x [ 1 ] ] ) , d [ x [ 2 ] ] )

func (R(d [ x [ 0 ] ] ) , R(d [ x [ 1 ] ] ) , R(d [ x [ 2 ] ] ) )

s . add (d [−1])

de f check (a , b) :
a , b , c , d = a [ 0 ] , a [ 1 ] , b [ 0 ] , b [ 1 ]
i f a == c and b < d :

s . add (O( ( a , b) ) )
s . add (O( ( d − b , a ) ) )

i f b == d and a < c :
s . add (O( ( a , b) ) )
s . add (O( ( c − a , b) ) )

i f a < c and b < d :
s . add (O( ( a , b) ) )

check (d [ 0 ] , d [ 2 ] )
check (d [ 0 ] , d [ 1 ] )
check (d [ 1 ] , d [ 0 ] )
check (d [ 1 ] , d [ 2 ] )
check (d [ 2 ] , d [ 0 ] )
check (d [ 2 ] , d [ 1 ] )

check (R(d [ 0 ] ) , d [ 2 ] )
check (R(d [ 0 ] ) , d [ 1 ] )
check (R(d [ 1 ] ) , d [ 0 ] )
check (R(d [ 1 ] ) , d [ 2 ] )
check (R(d [ 2 ] ) , d [ 0 ] )
check (R(d [ 2 ] ) , d [ 1 ] )

check (R(d [ 0 ] ) , R(d [ 2 ] ) )
check (R(d [ 0 ] ) , R(d [ 1 ] ) )
check (R(d [ 1 ] ) , R(d [ 0 ] ) )
check (R(d [ 1 ] ) , R(d [ 2 ] ) )
check (R(d [ 2 ] ) , R(d [ 0 ] ) )
check (R(d [ 2 ] ) , R(d [ 1 ] ) )

check (d [ 0 ] , R(d [ 2 ] ) )
check (d [ 0 ] , R(d [ 1 ] ) )
check (d [ 1 ] , R(d [ 0 ] ) )
check (d [ 1 ] , R(d [ 2 ] ) )
check (d [ 2 ] , R(d [ 0 ] ) )
check (d [ 2 ] , R(d [ 1 ] ) )
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de f check2 (a , b , c ) :
a , b , c , d , e , f = a [ 0 ] , a [ 1 ] , b [ 0 ] , b [ 1 ] , c [ 0 ] , c [ 1 ]
i f c <= f and a < f and a + c > f and b + d <= e :

s . add (O( ( b , f − a ) ) )

SIMPLE( check2 )

de f check_two_sum_left ( a , b , c ) :
a , b , c , d , e , f = a [ 0 ] , a [ 1 ] , b [ 0 ] , b [ 1 ] , c [ 0 ] , c [ 1 ]
i f a + d == f and b == c and b < e :

s . add (O( ( e − b , f ) ) )

SIMPLE( check_two_sum_left )

de f check_two_sum_bot (a , b , c ) :
a , b , c , d , e , f = a [ 0 ] , a [ 1 ] , b [ 0 ] , b [ 1 ] , c [ 0 ] , c [ 1 ]
i f b + d == e and a == c and a < f :

s . add (O( ( f − a , e ) ) )

SIMPLE(check_two_sum_bot )

de f co rne r s ( a , b , c ) :
a , b , c , d , e , f = a [ 0 ] , a [ 1 ] , b [ 0 ] , b [ 1 ] , c [ 0 ] , c [ 1 ]
i f a + c == e and b + d == f :

s . add (O( ( a , d) ) )
s . add (O( ( b , c ) ) )

SIMPLE( co rne r s )

de f co rne r s2 ( a , b , c ) :
a , b , c , d , e , f = a [ 0 ] , a [ 1 ] , b [ 0 ] , b [ 1 ] , c [ 0 ] , c [ 1 ]
i f b + d == e and a + c > f and a <= f and c <= f :

s . add (O( ( b , f − a ) ) )
s . add (O( ( d , f − c ) ) )

SIMPLE( corne r s2 )

de f next2 (a , b , c ) :
a , b , c , d , e , f = a [ 0 ] , a [ 1 ] , b [ 0 ] , b [ 1 ] , c [ 0 ] , c [ 1 ]
i f a == c == f and b + d <= e :

s . add (O( ( e − b − d , a ) ) )

SIMPLE( next2 )

de f next3 (a , b , c ) :
a , b , c , d , e , f = a [ 0 ] , a [ 1 ] , b [ 0 ] , b [ 1 ] , c [ 0 ] , c [ 1 ]
i f a < f and d == f and b + c <= e :

s . add (O( ( e − b − c , d ) ) )
SIMPLE( next3 )

s = l i s t ( s )
s = l i s t ( so r t ed ( f i l t e r ( lambda x : x [ 0 ] != 0 and x [ 1 ] != 0 , s ) ) )
f o r e l in s :

p r i n t (∗ e l )
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Task D ()

#inc lude <iostream>
#inc lude <vector>
#inc lude <algor ithm>
#inc lude <set>
#inc lude <deque>
us ing namespace std ;

const i n t MAX_T = 51 ;
i n t t [MAX_T] ;
i n t dp [MAX_T] [MAX_T] [MAX_T] [ 8 ] ;
pa ir<int , int> who [MAX_T] [MAX_T] [MAX_T] [ 8 ] ;

i n t f ( i n t a , i n t b , i n t c , i n t mode) {
i f (dp [ a ] [ b ] [ c ] [ mode ] != −1) {

re turn dp [ a ] [ b ] [ c ] [ mode ] ;
}
i f ( a == 0 && b == 0 && c == 0 && mode == 0) {

dp [ a ] [ b ] [ c ] [ mode ] = 0 ;
re turn 0 ;

}
i n t win = 0 ;
i f (mode & 1) {

i f ( f ( t [ 0 ] , b , c , mode ^ 1) == 0) {
win = 1 ;
who [ a ] [ b ] [ c ] [ mode ] = {1 , 0} ;
dp [ a ] [ b ] [ c ] [ mode ] = 1 ;
re turn dp [ a ] [ b ] [ c ] [ mode ] ;

}
}
i f (mode & 2) {

i f ( f ( a , t [ 1 ] , c , mode ^ 2) == 0) {
win = 1 ;
who [ a ] [ b ] [ c ] [ mode ] = {2 , 0} ;
dp [ a ] [ b ] [ c ] [ mode ] = 1 ;
re turn dp [ a ] [ b ] [ c ] [ mode ] ;

}
}
i f (mode & 4) {

i f ( f ( a , b , t [ 2 ] , mode ^ 4) == 0) {
win = 1 ;
who [ a ] [ b ] [ c ] [ mode ] = {3 , 0} ;
dp [ a ] [ b ] [ c ] [ mode ] = 1 ;
re turn dp [ a ] [ b ] [ c ] [ mode ] ;

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

i f ( win == 0 && f ( a − x , b , c , mode) == 0) {
win = 1 ;
who [ a ] [ b ] [ c ] [ mode ] = {1 , x } ;
break ;

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

i f ( win == 0 && f (a , b − x , c , mode) == 0) {
win = 1 ;
who [ a ] [ b ] [ c ] [ mode ] = {2 , x } ;
break ;

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

i f ( win == 0 && f (a , b , c − x , mode) == 0) {
win = 1 ;
who [ a ] [ b ] [ c ] [ mode ] = {3 , x } ;
break ;

}
}
dp [ a ] [ b ] [ c ] [ mode ] = win ;
re turn win ;

}

i n t main ( ) {
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i n t n ;
c in >> n ;
i n t a = 0 , b = 0 , c = 0 ;
i n t mode = 0 ;
f o r ( i n t i = 0 ; i < n ; i++) {

c in >> t [ i ] ;
mode |= (1 << i ) ;
i f ( i == 0) a = t [ i ] ;
i f ( i == 1) b = t [ i ] ;
i f ( i == 2) c = t [ i ] ;

}
f i l l (&dp [ 0 ] [ 0 ] [ 0 ] [ 0 ] , &dp [ 0 ] [ 0 ] [ 0 ] [ 0 ] + MAX_T ∗ MAX_T ∗ MAX_T ∗ 8 , −1) ;
f ( a , b , c , mode) ;
i f (dp [ a ] [ b ] [ c ] [ mode ] == 0) {

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

}
whi l e ( t rue ) {

auto [ t1 , t2 ] = who [ a ] [ b ] [ c ] [ mode ] ;
cout << t1 << ’ ␣ ’ << t2 << endl ;
i f ( t1 == 1) {

i f ( t2 == 0) {
mode ^= 1 ;
a = t [ 0 ] ;

} e l s e {
a −= t2 ;

}
}
i f ( t1 == 2) {

i f ( t2 == 0) {
mode ^= 2 ;
b = t [ 1 ] ;

} e l s e {
b −= t2 ;

}
}
i f ( t1 == 3) {

i f ( t2 == 0) {
mode ^= 4 ;
c = t [ 2 ] ;

} e l s e {
c −= t2 ;

}
}
c in >> t1 >> t2 ;
i f ( t1 == 1) {

i f ( t2 == 0) {
mode ^= 1 ;
a = t [ 0 ] ;

} e l s e {
a −= t2 ;

}
}
i f ( t1 == 2) {

i f ( t2 == 0) {
mode ^= 2 ;
b = t [ 1 ] ;

} e l s e {
b −= t2 ;

}
}
i f ( t1 == 3) {

i f ( t2 == 0) {
mode ^= 4 ;
c = t [ 2 ] ;

} e l s e {
c −= t2 ;

}
}
i f ( t1 == −1 && t2 == −1) {

re turn 0 ;
}

}
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}

7



Task E ()

#inc lude <iostream>
#inc lude <vector>
#inc lude <algor ithm>
#inc lude <set>
#inc lude <deque>
us ing namespace std ;

void transmit ( i n t t ) {
f o r ( i n t q = 0 ; q < t ; q++) {

i n t n ;
c in >> n ;
vector<s t r i ng> w;
s t r i n g s (10 , ’ 0 ’ ) ;
f o r ( i n t i = 0 ; i <= 10 ; s [ i++] = ’ 1 ’ ) {

i f (n & (1 << i ) ) {
w. push_back ( s ) ;

}
}
whi l e (w. s i z e ( ) < 10) {

w. push_back (w. back ( ) ) ;
}
f o r ( auto s : w) {

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

}
}

void r e c e i v e ( i n t t ) {
f o r ( i n t q = 0 ; q < t ; q++) {

vector<s t r i ng> w(10) ;
f o r ( i n t i = 0 ; i < w. s i z e ( ) ; i++) {

c in >> w[ i ] ;
}
i n t n = 0 ;
f o r ( auto s : w) {

i n t cnt = 0 ;
f o r ( auto c : s ) {

i f ( c == ’ 1 ’ ) {
cnt++;

}
}
n |= (1 << cnt ) ;

}
cout << n << ’ \n ’ ;

}
}

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

transmit ( t ) ;
}
e l s e {

r e c e i v e ( t ) ;
}
re turn 0 ;

}
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Task F ()

#inc lude <iostream>
#inc lude <vector>
#inc lude <algor ithm>
#inc lude <set>
#inc lude <deque>
us ing namespace std ;

deque<pair<int , int>> getBlocks ( s t r i n g& a ) {
deque<pair<int , int>> re s ;
i n t pos = a . s i z e ( ) − 1 ;
whi l e ( pos != −1) {

i f ( a [ pos ] != ’ ) ’ ) {
r e s . push_front ({ a [ pos ] − ’ 0 ’ , 1}) ;
pos −= 1 ;

} e l s e {
i n t va lue = 0 , d i g i t = 0 ;
pos−−;
i n t pw = 1 ;
whi l e ( a [ pos ] != ’ | ’ ) {

va lue = value + pw ∗ ( a [ pos ] − ’ 0 ’ ) ;
pw ∗= 10 ;
pos−−;

}
pw = 1 ;
pos−−;
whi l e ( a [ pos ] != ’ ( ’ ) {

d i g i t = d i g i t + ( a [ pos ] − ’ 0 ’ ) ∗ pw;
pw ∗= 10 ;
pos−−;

}
pos−−;
r e s . push_front ({ d i g i t , va lue }) ;

}
}
/∗ cout << a << endl ;
f o r ( auto [ x , y ] : r e s ) {

cout << x << ’ ’ << y << endl ;
}∗/
re turn r e s ;

}

s t r i n g f ( s t r i n g& a , s t r i n g& b) {
deque<pair<int , int>> aBlocks = getBlocks ( a ) ;
deque<pair<int , int>> bBlocks = getBlocks (b) ;
i n t i = aBlocks . s i z e ( ) − 1 ;
i n t j = bBlocks . s i z e ( ) − 1 ;
deque<pair<int , int>> re s ;
i n t f l a g = 0 ;
// cout << "LETS GO" << endl ;
whi l e ( t rue ) {

i f ( i == −1 && j == −1) {
i f ( f l a g == 1) {

r e s . push_front ({1 , 1}) ;
}
break ;

}
i n t lenA = ( i == −1 ? 1e9 : aBlocks [ i ] . second ) ;
i n t lenB = ( j == −1 ? 1e9 : bBlocks [ j ] . second ) ;
i n t d ig i tA = ( i == −1 ? 0 : aBlocks [ i ] . f i r s t ) ;
i n t d ig i tB = ( j == −1 ? 0 : bBlocks [ j ] . f i r s t ) ;
i n t l en = min ( lenA , lenB ) ;
i f ( l en > 1 && (( f l a g + dig i tA + dig i tB ) % 10) == ( ( f l a g + dig i tA + dig i tB − 10 >= 0 ? +1

: 0) + dig i tA + dig i tB ) % 10) {
r e s . push_front ( { ( ( f l a g + dig i tA + dig i tB ) % 10) , l en }) ;
f l a g = ( f l a g + dig i tA + dig i tB − 10 >= 0 ? +1 : 0) ;
lenA −= len ;
lenB −= len ;

} e l s e {
r e s . push_front ({ ( d ig i tA + dig i tB + f l a g ) % 10 , 1}) ;
f l a g = ( d ig i tA + dig i tB + f l a g ) / 10 ;
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lenA −= 1 ;
lenB −= 1 ;

}
i f ( i != −1) aBlocks [ i ] . second = lenA ;
i f ( j != −1) bBlocks [ j ] . second = lenB ;
i f ( lenA == 0) {

i−−;
}
i f ( lenB == 0) {

j−−;
}

}
s t r i n g r e s S t r = "" ;
f o r ( auto [ d i g i t , va l ] : r e s ) {

i f ( va l > 1) {
r e s S t r += " ( " + to_str ing ( d i g i t ) + " | " + to_str ing ( va l ) + " ) " ;

} e l s e {
r e s S t r += to_str ing ( d i g i t ) ;

}
}
re turn r e s S t r ;

}

i n t main ( ) {
s t r i n g a , b ;
c in >> a >> b ;
s t r i n g r e s = f ( a , b ) ;
cout << re s ;

}
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