
Олимпиада СПбГУ по информатике 2019/20 учебного года

A B C D E F Sum
100 100 100 100 100 18 518

Task A ()

#inc lude <b i t s / s tdc++.h>
#de f i n e i n t long long
us ing namespace std ;

s t r u c t So lve r {
i n t n ;

So lve r ( i n t n) : n (n) {

}

i n t s o l v e ( ) {
i n t a = 0 , b = 0 ;
i n t r e s = 0 ;

f o r ( i n t i = 0 ; i < ( i n t ) (1 e7 ) ; ++i ) {
i n t m = (n+a ) /2 ;
a += m−a ;
b += n−(m−a ) ;

i f ( a > b) swap (a , b) ;
b = 0 ;

r e s = max( res , a ) ;
}

re turn r e s ;
}

} ;

const i n t l o c a l = 0 , s t r e s s = 0 ;
int32_t main ( ) {

ios_base : : sync_with_stdio (0 ) ;
c in . t i e (0 ) ; cout . t i e (0 ) ;

i n t t e s t s = 1 ;

whi l e ( t e s t s −−) {
i f ( ! s t r e s s ) {

i n t n ;
c in >> n ;

So lve r s o l v e r (n) ;
i n t r e s = s o l v e r . s o l v e ( ) ;
cout << re s << "\n" ;

} e l s e {}
}

re turn 0 ;
}
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Task B ()

#inc lude <b i t s / s tdc++.h>
#de f i n e i n t long long
us ing namespace std ;
typede f long double ld ;

const ld p i = atan2 (0 , −1) ;

s t r u c t Pnt {
ld x , y ;

Pnt ( ld x , ld y ) : x ( x ) , y (y ) {

}
} ;

Pnt operator+(Pnt a , Pnt b) {
re turn {a . x + b . x , a . y + b . y } ;

}

Pnt operator −(Pnt a , Pnt b) {
re turn {a . x − b . x , a . y − b . y } ;

}

Pnt operator /(Pnt a , ld h) {
re turn {a . x / h , a . y / h } ;

}

Pnt ro t (Pnt a , ld phi ) {
ld x = a . x∗ cos ( phi ) − a . y∗ s i n ( phi ) ;
ld y = a . y∗ cos ( phi ) + a . x∗ s i n ( phi ) ;

r e turn {x , y } ;
}

ld d i s t (Pnt a , Pnt b) {
re turn sq r t (pow( a . x−b . x , 2) + pow( a . y−b . y , 2) ) ;

}

s t r u c t Encoder {
vector<Pnt> p ;

Encoder ( vector<Pnt> p) : p(p) {

}

vector<Pnt> encode ( ) {
vector<Pnt> re s ;

ld mx = 0 ;
Pnt O(0 , 0) ;
Pnt v = p [ 0 ] ;

f o r (Pnt u : p) {
i f ( d i s t (v , u ) > mx) {

mx = d i s t (v , u) ;
O = (v+u) /2 ;

}
}

r e s . push_back (O) ;
r e s . push_back (v ) ;
r e s . push_back ({0 , 0}) ;

r e turn r e s ;
}

} ;

s t r u c t Decoder {
vector<Pnt> p ;

Decoder ( vector<Pnt> p) : p(p) {
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}

vector<Pnt> decode ( ) {
vector<Pnt> re s ;

Pnt v = p [ 1 ] ;
Pnt O = p [ 0 ] ;
f o r ( i n t i = 0 ; i < 6 ; ++i ) {

r e s . push_back (v ) ;
Pnt u = v−O;
u = rot (u , p i /3) ;
v = O + u ;

}

re turn r e s ;
}

} ;

const i n t l o c a l = 0 , s t r e s s = 0 ;
int32_t main ( ) {

i f ( l o c a l ) f r eopen ( " input . txt " , " r " , s td in ) ;
ios_base : : sync_with_stdio (0 ) ;
c in . t i e (0 ) ; cout . t i e (0 ) ;
cout << f i x ed << s e t p r e c i s i o n (4 ) ;

i n t t e s t s = 1 ;

whi l e ( t e s t s −−) {
i f ( ! s t r e s s ) {

i n t n ;
c in >> n ;

vector<Pnt> pnts (n , {0 , 0}) ;
f o r ( i n t i = 0 ; i < n ; ++i )

c in >> pnts [ i ] . x >> pnts [ i ] . y ;

i f (n == 6) {
Encoder encoder ( pnts ) ;
vector<Pnt> code = encoder . encode ( ) ;
f o r ( i n t i = 0 ; i < code . s i z e ( ) ; ++i )

cout << code [ i ] . x << "␣" << code [ i ] . y << "\n" ;
}

e l s e i f (n == 3) {
Decoder decoder ( pnts ) ;
vector<Pnt> pnts = decoder . decode ( ) ;
f o r ( auto i : pnts )

cout << i . x << "␣" << i . y << "\n" ;
}

} e l s e {}
}

re turn 0 ;
}
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Task C ()

#inc lude <b i t s / s tdc++.h>
#de f i n e i n t long long
us ing namespace std ;
typede f long double ld ;

s t r u c t So lve r {
i n t n ;
vector<s t r i ng> a ;
s t r i n g t ;

So lve r ( s t r i n g t , vector<s t r i ng> a ) : t ( t ) , a ( a ) {
n = a . s i z e ( ) ;

}

i n t _solve ( s t r i n g s , i n t l ) {
i n t r = 0 ;
i n t l 0 = l ;

i n t r e s = t . s i z e ( ) ;
whi l e ( ( r < t . s i z e ( ) ) && ( l < s . s i z e ( ) ) ) {

i f ( s [ l ] == t [ r ] ) {
res−−;
l++;
r++;

}

e l s e {
r++;

}
}

// cout << "MDA: " << s << " " << l0 << " " << " | " << re s << "\n " ;
re turn r e s ;

}

i n t s o l v e ( s t r i n g s ) {
i n t r e s = t . s i z e ( ) ;
f o r ( i n t i = 0 ; i < s . s i z e ( ) ; ++i )

r e s = min ( res , _solve ( s , i ) ) ;

// cout << s << " " << re s << "\n " ;
re turn r e s ;

}

i n t s o l v e ( ) {
i n t r e s = 0 ;
f o r ( s t r i n g s : a )

r e s += so l v e ( s ) ;

r e turn r e s ;
}

} ;

const i n t l o c a l = 0 , s t r e s s = 0 ;
int32_t main ( ) {

i f ( l o c a l ) f r eopen ( " input . txt " , " r " , s td in ) ;
ios_base : : sync_with_stdio (0 ) ;
c in . t i e (0 ) ; cout . t i e (0 ) ;
cout << f i x ed << s e t p r e c i s i o n (4 ) ;

///−−−−−−−−−///
///−−−−−−−−−///

i n t t e s t s = 1 ;

whi l e ( t e s t s −−) {
i f ( ! s t r e s s ) {

s t r i n g t ;
c in >> t ;

i n t n ;
c in >> n ;
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vector<s t r i ng> a (n) ;
f o r ( i n t i = 0 ; i < n ; ++i )

c in >> a [ i ] ;

So lve r s o l v e r ( t , a ) ;
i n t r e s = s o l v e r . s o l v e ( ) ;
cout << re s << "\n" ;

} e l s e {}
}

re turn 0 ;
}
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Task D ()

#inc lude <b i t s / s tdc++.h>
#de f i n e i n t long long
us ing namespace std ;
typede f long double ld ;

const i n t i n f = 1e18 ;

s t r u c t Pos {
i n t d , x , y , s t a r t ;

Pos ( i n t d , i n t x , i n t y , i n t s t a r t ) : d (d) , x ( x ) , y (y ) , s t a r t ( s t a r t ) {

}
} ;

bool operator <(Pos a , Pos b) {
i f ( a . d != b . d) re turn a . d < b . d ;
i f ( a . x != b . x ) re turn a . x < b . x ;
i f ( a . y != b . y ) re turn a . y < b . y ;
re turn f a l s e ;

}

s t r u c t So lve r {
vector<vector<pair<int , int>>> a ;
vector<vector<int>> d ;
i n t x0 , y0 , x1 , y1 ;
i n t n , m;

So lve r ( vector<vector<pair<int , int>>> a , i n t x0 , i n t y0 , i n t x1 , i n t y1 ) :
a ( a ) , x0 ( x0 ) , y0 ( y0 ) , x1 ( x1 ) , y1 ( y1 ) {

n = a . s i z e ( ) ;
m = a [ 0 ] . s i z e ( ) ;

d . a s s i gn (n , vector<int> (m, i n f ) ) ;
}

i n t s o l v e ( ) {
set<Pos> q ;
q . i n s e r t ({0 , x0 , y0 , 1}) ;

whi l e ( ! q . empty ( ) ) {
Pos v = ∗q . begin ( ) ;
q . e r a s e ( q . begin ( ) ) ;
i n t x = v . x , y = v . y ;
i f (d [ x ] [ y ] != i n f ) cont inue ;
d [ x ] [ y ] = v . d ;

i n t mx = (v . d < 3 ? 2 : 1) ;

/// With
f o r ( i n t dx = −mx; dx <= mx; ++dx ) {

f o r ( i n t dy = −mx; dy <= mx; ++dy) {
i f ( dx == 0 && dy == 0) cont inue ;
i f ( x+dx >= n) cont inue ;
i f ( x+dx < 0) cont inue ;
i f ( y+dy >= m) cont inue ;
i f ( y+dy < 0) cont inue ;

i n t dr = abs (dx−a [ x ] [ y ] . f i r s t ) ;
i n t dc = abs (dy−a [ x ] [ y ] . second ) ;

i f (d [ x+dx ] [ y+dy ] == i n f ) q . i n s e r t ({v . d+dr+dc , x+dx , y+dy , 0}) ;
}

}

/// Without
i f ( ! v . s t a r t ) {

f o r ( i n t dx = −mx; dx <= mx; ++dx) {
f o r ( i n t dy = −mx; dy <= mx; ++dy ) {

i f ( dx == 0 && dy == 0) cont inue ;
i f ( x+dx >= n) cont inue ;
i f ( x+dx < 0) cont inue ;
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i f ( y+dy >= m) cont inue ;
i f ( y+dy < 0) cont inue ;

i f (d [ x+dx ] [ y+dy ] == i n f ) q . i n s e r t ({v . d+abs (dx )+abs (dy ) , x+dx , y+dy , 0}) ;
}

}
}

}

re turn d [ x1 ] [ y1 ] ;
}

} ;

const i n t l o c a l = 0 , s t r e s s = 0 ;
int32_t main ( ) {

i f ( l o c a l ) f r eopen ( " input . txt " , " r " , s td in ) ;
ios_base : : sync_with_stdio (0 ) ;
c in . t i e (0 ) ; cout . t i e (0 ) ;
cout << f i x ed << s e t p r e c i s i o n (4 ) ;

///−−−−−−−−−///
///−−−−−−−−−///

i n t t e s t s = 1 ;

whi l e ( t e s t s −−) {
i f ( ! s t r e s s ) {

i n t n , m;
c in >> n >> m;

in t x0 , y0 , x1 , y1 ;
c in >> x0 >> y0 >> x1 >> y1 ;
x0−−; y0−−; x1−−; y1−−;

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

f o r ( i n t j = 0 ; j < m; ++j )
c in >> a [ i ] [ j ] . f i r s t >> a [ i ] [ j ] . second ;

So lve r s o l v e r ( a , x0 , y0 , x1 , y1 ) ;
i n t r e s = s o l v e r . s o l v e ( ) ;
cout << re s << "\n" ;

} e l s e {}
}

re turn 0 ;
}
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Task E ()

#inc lude <b i t s / s tdc++.h>
#de f i n e i n t long long
us ing namespace std ;
typede f long double ld ;

const i n t i n f = 1e18 ;

s t r u c t Pos {
i n t x , y ;

Pos ( i n t x , i n t y ) : x (x ) , y ( y ) {}
} ;

bool operator <(Pos a , Pos b) {
i f ( a . x != b . x ) re turn a . x < b . x ;
i f ( a . y != b . y ) re turn a . y < b . y ;
re turn f a l s e ;

}

Pos operator+(Pos a , Pos b) {
re turn {a . x + b . x , a . y + b . y } ;

}

s t r u c t So lve r {
i n t n , m, b ;
vector<Pos> a ;
vector<Pos> ac t i v e ;
vector<Pos> to_del ;

So lve r ( i n t n , i n t m, vector<Pos> a ) : n(n) , m(m) , a ( a ) {
b = a . s i z e ( ) ;

}

void c o l o r (Pos a , Pos b) {
cout << "?␣" << a . x << "␣" << a . y << "␣" << b . x << "␣" << b . y << endl ;
i n t s , t ;
c in >> s >> t ;

to_del . push_back ({ s , t }) ;
}

void s o l v e ( i n t b i ) {
Pos v = a [ b i ] ;

f o r ( i n t i = 0 ; i+1 < ac t i v e . s i z e ( ) ; i += 2) {
Pos u0 = v + ac t i v e [ i +0] ;
Pos u1 = v + ac t i v e [ i +1] ;

c o l o r (u0 , u1 ) ;
}

vector<Pos> _active ;
f o r ( i n t i = 0 ; i < ac t i v e . s i z e ( ) ; ++i ) {

i n t l = ac t i v e [ i ] . x , r = ac t i v e [ i ] . x + n ;

i n t f l a g = 1 ;
f o r (Pos d : to_del )

i f ( l <= d . x && d . x < r ) f l a g = 0 ;

// cout << "MDA " << bi << " : " << ac t i v e [ i ] . x << " " << ac t i v e [ i ] . y << " | " << f l a g
<< "\n " ;

i f ( f l a g && _active . s i z e ( ) < pow(2 , b−bi−1) ) _active . push_back ( a c t i v e [ i ] ) ;
}

a c t i v e = _active ;
to_del . c l e a r ( ) ;

}

void s o l v e ( ) {
/// I n i t
f o r ( i n t i = 0 ; i < pow(2 , b) ; ++i )

a c t i v e . push_back ({n∗ i , 0}) ;
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f o r ( i n t i = 0 ; i < b ; ++i ) {
s o l v e ( i ) ;

}

a s s e r t ( a c t i v e . s i z e ( ) > 0) ;
cout << " ! ␣" << ac t i v e [ 0 ] . x << "␣" << ac t i v e [ 1 ] . y << endl ;

}
} ;

const i n t l o c a l = 0 , s t r e s s = 0 ;
int32_t main ( ) {
// i f ( l o c a l ) f r eopen (" input . txt " , " r " , s td in ) ;
// ios_base : : sync_with_stdio (0 ) ;
// c in . t i e (0 ) ; cout . t i e (0 ) ;
// cout << f i x ed << s e t p r e c i s i o n (4 ) ;

///−−−−−−−−−///
///−−−−−−−−−///

i n t t e s t s = 1 ;

whi l e ( t e s t s −−) {
i f ( ! s t r e s s ) {

i n t n , m;
c in >> n >> m;
in t b ;
c in >> b ;

vector<Pos> a (b , {0 , 0}) ;
f o r ( i n t i = 0 ; i < b ; ++i )

c in >> a [ i ] . x >> a [ i ] . y ;

f o r ( i n t i = 0 ; i < b ; ++i )
a [ i ] . x−−, a [ i ] . y−−;

So lve r s o l v e r (n , m, a ) ;
s o l v e r . s o l v e ( ) ;

} e l s e {}
}

re turn 0 ;
}
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Task F ()

#inc lude <b i t s / s tdc++.h>
#de f i n e i n t long long
us ing namespace std ;
typede f long double ld ;

const i n t i n f = 1e18 ;

void wr i t e ( vector<pair<int , vector<int>>> a , s t r i n g fname ) {
ofstream out ( fname ) ;
out << a . s i z e ( ) << "\n" ;
f o r ( auto i : a ) {

out << i . f i r s t << "␣" ;
f o r ( auto j : i . second )

out << j << " , ␣" ;
out << "\n" ;

}

out . c l o s e ( ) ;
}

vector<pair<int , vector<int>>> read ( s t r i n g fname ) {
i f s t r e am inp ( fname ) ;
i n t k ;
inp >> k ;

vector<pair<int , vector<int>>> a ;

f o r ( i n t i = 0 ; i < k ; ++i ) {
i n t n ;
inp >> n ;

i n t m = (n∗n∗n − n) / 6 ;
vector<int> b(m, 0) ;
f o r ( i n t j = 0 ; j < m; ++j )

inp >> b [ j ] ;

a . push_back ({n , b}) ;
}

re turn a ;
}

s t r u c t Checker {
i n t n ;
vector<vector<int>> g ;
vector<int> c l r ;

Checker ( vector<vector<int>> g ) : g ( g ) {
n = g . s i z e ( ) ;
c l r . a s s i gn (n , 0) ;

}

i n t d f s ( i n t v , i n t p) {
c l r [ v ] = 1 ;

f o r ( i n t u : g [ v ] ) {
i f (u == p) cont inue ;
i f ( c l r [ u ] == 1) re turn 1 ;
i f ( ( c l r [ u ] == 0) && df s (u , v ) ) re turn 1 ;

}

c l r [ v ] = 2 ;
re turn 0 ;

}

i n t check ( ) {
i f ( d f s (0 , −1) ) re turn 0 ;
f o r ( i n t i = 0 ; i < n ; ++i )

i f ( c l r [ i ] == 0) re turn 0 ;

re turn 1 ;
}
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} ;

s t r u c t DP_solver {
vector<vector<int>> g ;
i n t n , r e s ;
vector<int> dp , sz ;

DP_solver ( vector<vector<int>> g ) : g ( g ) {
n = g . s i z e ( ) ;
r e s = 0 ;

dp . a s s i gn (n , 0) ;
sz . a s s i gn (n , 0) ;

}

void d f s ( i n t v , i n t p) {
sz [ v ] = 1 ;

f o r ( i n t u : g [ v ] ) {
i f (u == p) cont inue ;
d f s (u , v ) ;
sz [ v ] += sz [ u ] ;

}

dp [ v ] += sz [ v ]−1;
f o r ( i n t u : g [ v ] ) {

i f (u == p) cont inue ;
dp [ v ] += dp [ u ] ;

r e s += (dp [ u]+ sz [ u ] ) ∗ ( ( sz [ v ]−1)−sz [ u ] ) ;
}

// cout << "V: " << v << " " << dp [ v ] << " " << sz [ v ] << "\n " ;
r e s += dp [ v ] ;

}

i n t get_dp ( ) {
d f s (0 , −1) ;
r e turn r e s ;

}
} ;

s t r u c t Stupid {
i n t n , m;

Stupid ( i n t n) : n (n) , m( ( n∗n∗n−n) /6) {

}

vector<vector<int>> get_g ( i n t mask) {
vector<vector<int>> g (n) ;

f o r ( i n t v = 0 ; v < n ; ++v) {
i f (mask % n != v) {

g [ v ] . push_back (mask % n) ;
g [ mask % n ] . push_back (v ) ;

}

mask /= n ;
}

f o r ( i n t v = 0 ; v < n ; ++v) {
s o r t ( g [ v ] . begin ( ) , g [ v ] . end ( ) ) ;
g [ v ] . e r a s e ( unique ( g [ v ] . begin ( ) , g [ v ] . end ( ) ) , g [ v ] . end ( ) ) ;

}

re turn g ;
}

vector<int> so l v e ( ) {
set<vector<vector<int>>> G;

f o r ( i n t mask = 0 ; mask < pow(n , n) ; ++mask) {
vector<vector<int>> g = get_g (mask ) ;
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Checker checker ( g ) ;
i f ( checker . check ( ) ) {

G. i n s e r t ( g ) ;
}

}

vector<int> r e s (m, 0) ;
f o r ( vector<vector<int>> g : G) {

// cout << "MDA:\ n " ;
// f o r ( i n t i = 0 ; i < n ; ++i ) {
// cout << i << " : " ;
// f o r ( i n t j : g [ i ] )
// cout << j << " " ;
// cout << "\n " ;
// }

DP_solver dp( g ) ;
i n t sum = dp . get_dp ( ) ;

// cout << sum << "\n\n " ;
r e s [ sum−1]++;

}

re turn r e s ;
}

} ;

vector<int> pr e ca l c ( i n t n) {
i f (n == 7) re turn {0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,

0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 7 , 0 , 0 , 0 , 210 , 0 , 420 , 0 , 1260 , 0 , 3360 , 0 , 1470 , 0 , 5040 ,
0 , 2520 , 0 , 0 , 0 , 2520} ;

i f (n == 8) re turn {0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 8 , 0 , 0 , 0 , 0 , 336 ,
0 , 0 , 840 , 560 , 3360 , 0 , 0 , 11760 , 6720 , 6720 , 5040 , 3360 , 30240 , 20160 , 0 , 20160 , 26880 ,
20160 , 0 , 5040 , 20160 , 40320 , 0 , 0 , 20160 , 0 , 0 , 0 , 0 , 20160};

re turn {} ;
}

const i n t l o c a l = 0 , s t r e s s = 0 ;
int32_t main ( ) {
// i f ( l o c a l ) f r eopen (" input . txt " , " r " , s td in ) ;
// ios_base : : sync_with_stdio (0 ) ;
// c in . t i e (0 ) ; cout . t i e (0 ) ;
// cout << f i x ed << s e t p r e c i s i o n (4 ) ;

///−−−−−−−−−///
///−−−−−−−−−///

i n t t e s t s = 1 ;

whi l e ( t e s t s −−) {
i f ( ! s t r e s s ) {

i n t n , m;
c in >> n >> m;

vector<int> r e s ;
i f ( p r e c a l c (n) . s i z e ( ) ) {

r e s = pr e ca l c (n) ;
}
e l s e {

Stupid s o l v e r (n) ;
r e s = s o l v e r . s o l v e ( ) ;

}

f o r ( i n t i : r e s )
cout << i << "␣" ;

// wr i t e ({{n , r e s }} , " s t o r e . txt ") ;

} e l s e {}
}

re turn 0 ;
}

12


