
Олимпиада СПбГУ по информатике 2019/20 учебного года

A B C D E F Sum
100 100 100 40 6 14 360

Task A ()

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

#de f i n e f i f i r s t
#de f i n e se second

typede f long long l l ;

us ing namespace std ;

i n t main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
i n t n ;
c in >> n ;
cout << n − 1 ;

}
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Task B ()

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

#de f i n e f i f i r s t
#de f i n e se second

typede f long long l l ;

us ing namespace std ;

i n t main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
// f r eopen (" f i l e . in " , " r " , s td in ) ;
i n t n ;
c in >> n ;
i f (n == 6) {

vector<pair<double , double>> a (n) ;
f o r ( i n t i = 0 ; i < n ; i++)

c in >> a [ i ] . f i >> a [ i ] . s e ;
vector<pair<double , double>> arr ;
vector<bool> used (n) ;
i n t ind = 0 ;
whi l e ( t rue ) {

ar r . push_back ( a [ ind ] ) ;
used [ ind ] = 1 ;
double minn = 10000000;
i n t ans = −1;
f o r ( i n t i = 0 ; i < 6 ; i++) {

i f ( ! used [ i ] ) {
double d i s t = ( a [ ind ] . f i − a [ i ] . f i ) ∗ ( a [ ind ] . f i − a [ i ] . f i ) + ( a [ ind ] . se − a [ i

] . s e ) ∗ ( a [ ind ] . se − a [ i ] . s e ) ;
i f ( d i s t < minn ) {

minn = d i s t ;
ans = i ;

}
}

}
i f ( ans == −1)

break ;
used [ ans ] = 1 ;
ind = ans ;

}
pair<double , double> c = {( double ) ( a r r [ 0 ] . f i + ar r [ 3 ] . f i ) / 2 , ( double ) ( a r r [ 0 ] . s e + ar r

[ 3 ] . s e ) / 2} ;
cout << arr [ 0 ] . f i << "␣" << arr [ 0 ] . s e << endl ;
cout << arr [ 1 ] . f i << "␣" << arr [ 1 ] . s e << endl ;
cout << c . f i << "␣" << c . se << endl ;

}
i f (n == 3) {

pair<double , double> p1 , p2 , c ;
c in >> p1 . f i >> p1 . se ;
c in >> p2 . f i >> p2 . se ;
c in >> c . f i >> c . se ;
pair<double , double> p3 , p4 , p5 , p6 ;
p4 . f i = 2 ∗ c . f i − p1 . f i ;
p4 . se = 2 ∗ c . se − p1 . se ;
p5 . f i = 2 ∗ c . f i − p2 . f i ;
p5 . se = 2 ∗ c . se − p2 . se ;
pair<double , double> m;
m. f i = ( double ) ( c . f i + p2 . f i ) / 2 ;
m. se = ( double ) ( c . se + p2 . se ) / 2 ;
p3 . f i = 2 ∗ m. f i − p1 . f i ;
p3 . se = 2 ∗ m. se − p1 . se ;
p6 . f i = 2 ∗ c . f i − p3 . f i ;
p6 . se = 2 ∗ c . se − p3 . se ;
cout << p1 . f i << "␣" << p1 . se << endl ;
cout << p2 . f i << "␣" << p2 . se << endl ;
cout << p3 . f i << "␣" << p3 . se << endl ;
cout << p4 . f i << "␣" << p4 . se << endl ;
cout << p5 . f i << "␣" << p5 . se << endl ;
cout << p6 . f i << "␣" << p6 . se << endl ;
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}
}
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Task C ()

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

#de f i n e f i f i r s t
#de f i n e se second

typede f long long l l ;

us ing namespace std ;

i n t main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
// f r eopen (" f i l e . in " , " r " , s td in ) ;
s t r i n g t ;
c in >> t ;
i n t n ;
c in >> n ;
vector<s t r i ng> a (n) ;
f o r ( i n t i = 0 ; i < n ; i++)

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

vector<vector<int>> dp( t . s i z e ( ) , vector<int> ( a [ i ] . s i z e ( ) ) ) ;
i n t answ = 0 ;
f o r ( i n t j = 0 ; j < t . s i z e ( ) ; j++) {

f o r ( i n t k = 0 ; k < a [ i ] . s i z e ( ) ; k++) {
i f ( t [ j ] == a [ i ] [ k ] ) {

i f ( k == 0 | | j == 0)
dp [ j ] [ k ] = 1 ;

e l s e {
f o r ( i n t ind = j − 1 ; ind >= 0 ; ind−−) {

dp [ j ] [ k ] = max(dp [ j ] [ k ] , dp [ ind ] [ k − 1 ] + 1) ;
}

}
}
answ = max(answ , dp [ j ] [ k ] ) ;

}
}
// cout << ans << endl ;
ans += t . s i z e ( ) − answ ;

}
cout << ans ;

}
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Task D ()

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

#de f i n e f i f i r s t
#de f i n e se second

typede f long long l l ;

us ing namespace std ;

i n t f_x , f_y ;
i n t n , m;

vector<vector<bool>> used (1000 , vector<bool> (1000) ) ;
vector<vector<pair<int , int>>> a (1000 , vector<pair<int , int>> (1000) ) ;

i n t main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
// f r eopen (" f i l e . in " , " r " , s td in ) ;
c in >> n >> m;
in t s_x , s_y ;
c in >> s_x >> s_y >> f_x >> f_y ;
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 >> a [ i ] [ j ] . s e ;

}
}
s_x−−;
s_y−−;
f_x−−;
f_y−−;
vector<vector<int>> dp(n , vector<int> (m, 1000) ) ;
dp [ s_x ] [ s_y ] = 0 ;
f o r ( i n t i = 0 ; i <= n + m; i++) {

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

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

i n t l en = abs ( xx + a [ xx ] [ yy ] . f i − x ) + abs ( yy + a [ xx ] [ yy ] . se − y ) ;
dp [ x ] [ y ] = min (dp [ x ] [ y ] , dp [ xx ] [ yy ] + l en ) ;

}
}

}
}

}
cout << dp [ f_x ] [ f_y ] ;

}
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Task E ()

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

#de f i n e f i f i r s t
#de f i n e se second

typede f long long l l ;

us ing namespace std ;

i n t main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
// f r eopen (" f i l e . in " , " r " , s td in ) ;
i n t n , m, b ;
c in >> n >> m >> b ;
vector<pair<int , int>> a (b) ;
f o r ( i n t i = 0 ; i < b ; i++) {

c in >> a [ i ] . f i >> a [ i ] . s e ;
}
i f (b == 1) {

cout << "?␣1␣100␣1␣200" ;
cout << endl ;
i n t x , y ;
c in >> x >> y ;
i n t xx , yy ;
i f ( x == 1 && y == 100) {

xx = 1 − a [ 0 ] . f i + 1 ;
yy = 200 − a [ 0 ] . se + 1 ;

}
e l s e {

xx = 1 − a [ 0 ] . f i + 1 ;
yy = 100 − a [ 0 ] . se + 1 ;

}
cout << " ! ␣" << xx << "␣" << yy << endl ;

}
}
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Task F ()

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

#de f i n e f i f i r s t
#de f i n e se second

typede f long long l l ;

us ing namespace std ;

vector<int> answer (10000) ;

vector<bool> used (26) ;

i n t n , m;

i n t ans = 0 ;
i n t ok = 0 ;

void d f s ( i n t v , i n t d i s t , vector<vector<int>>& g ) {
used [ v ] = 1 ;
ok += d i s t ;
f o r ( i n t u : g [ v ] ) {

i f ( ! used [ u ] )
d f s (u , d i s t + 1 , g ) ;

}
}

void gen ( i n t cnt , map<pair<int , int >, bool> mapa , vector<pair<int , int>> arr ) {
i f ( cnt == n − 1) {

ans = 0 ;
vector<vector<int>> g (n) ;
f o r ( i n t i = 0 ; i < n − 1 ; i++) {

g [ a r r [ i ] . f i ] . push_back ( a r r [ i ] . s e ) ;
g [ a r r [ i ] . s e ] . push_back ( a r r [ i ] . f i ) ;

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

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

used [ j ] = 0 ;
d f s ( i , 0 , g ) ;
bool f l = 1 ;
f o r ( i n t j = 0 ; j < n ; j++) {

i f ( ! used [ j ] )
f l = 0 ;

}
i f ( f l )

ans += ok ;
}
answer [ ans / 2]++;

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

f o r ( i n t j = i + 1 ; j < n ; j++) {
pair<int , int> a = { i , j } ;
i f ( ! mapa [ a ] ) {

mapa [ a ] = 1 ;
a r r . push_back ( a ) ;
gen ( cnt + 1 , mapa , a r r ) ;
a r r . pop_back ( ) ;
mapa [ a ] = 1 ;

}
}

}
}

i n t main ( )
{

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
// f r eopen (" f i l e . in " , " r " , s td in ) ;
c in >> n >> m;
/∗ i f (n == 7) {

vector<int> ar r (57) ;
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ar r [ 5 6 ] = 2520 ;
a r r [ 5 2 ] = 2520 ;
a r r [ 5 0 ] = 5040 ;
a r r [ 4 8 ] = 1470 ;
a r r [ 4 6 ] = 3360 ;
a r r [ 4 4 ] = 1260 ;
a r r [ 4 2 ] = 420 ;
a r r [ 3 9 ] = 21 ;
a r r [ 3 5 ] = 7 ;
f o r ( i n t i = 1 ; i <= m; i++)

cout << arr [ i ] << " " ;
re turn 0 ;

} ∗/
vector<pair<int , int>> arr ;
map<pair<int , int >, bool> mapa ;
gen (0 , mapa , a r r ) ;
f o r ( i n t i = 1 ; i <= m; i++)

cout << answer [ i ] << "␣" ;
}

8


