
Олимпиада СПбГУ по информатике 2019/20 учебного года

A B C D E F Sum
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Task A ()

// #de f i n e _GLIBCXX_DEBUG

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

#de f i n e i n t l l
// #de f i n e _int128_t l l
#de f i n e f f i r s t
#de f i n e s second
#de f i n e a l l ( a ) a . begin ( ) , a . end ( )
#de f i n e r a l l ( a ) a . rbeg in ( ) , a . rend ( )
#de f i n e s o r t s tab l e_sor t
#de f i n e push push_back
#de f i n e out cout << f i x ed << s e t p r e c i s i o n (15)

us ing namespace std ;

typede f long long l l ;
typede f long double ld ;

const i n t MAXN = 1e5 + 1 , INF = 1e9 + 1 , M = 1e9 + 7 ;

s igned main ( ) {
#i f d e f _GLIBCXX_DEBUG
freopen ( " in . txt " , " r " , s td in ) ;
f r eopen ( "out . txt " , "w" , stdout ) ;
#end i f
i n t n ;
c in >> n ;
i f (n % 2) {

cout << n / 2 + n / 2 ;
} e l s e {

cout << n − 1 ;
}
re turn 0 ;

}
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Task B ()

// #de f i n e _GLIBCXX_DEBUG

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

#de f i n e i n t l l
// #de f i n e _int128_t l l
#de f i n e f f i r s t
#de f i n e s second
#de f i n e a l l ( a ) a . begin ( ) , a . end ( )
#de f i n e r a l l ( a ) a . rbeg in ( ) , a . rend ( )
#de f i n e s o r t s tab l e_sor t
#de f i n e push push_back
#de f i n e out cout << f i x ed << s e t p r e c i s i o n (15)

us ing namespace std ;

typede f long long l l ;
typede f long double ld ;

const i n t MAXN = 1e5 + 1 , INF = 1e9 + 1 , M = 1e9 + 7 ;
const ld EPS = 0 . 0019 ;

s igned main ( ) {
#i f d e f _GLIBCXX_DEBUG
freopen ( " in . txt " , " r " , s td in ) ;
// f r eopen (" out . txt " , "w" , stdout ) ;
#end i f
i n t n ;
c in >> n ;
i f (n == 6) {

vec to r <pa i r <ld , ld>> v(n) ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

c in >> v [ i ] . f >> v [ i ] . s ;
}
ld mn = INF ;
f o r ( i n t i = 1 ; i < n ; ++i ) {

mn = min( hypot (v [ i ] . f − v [ 0 ] . f , v [ i ] . s − v [ 0 ] . s ) , mn) ;
}
// c e r r << mn << endl ;
vec to r <int> used (n) ;
vec to r <pa i r <ld , ld>> ans {v [ 0 ] } ;
used [ 0 ] = 1 ;
f o r ( ; ans . s i z e ( ) < 6 ; ) {

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

i f ( abs ( hypot ( ans . back ( ) . f − v [ j ] . f , ans . back ( ) . s − v [ j ] . s
) − mn) < EPS) {

ans . push (v [ j ] ) ;
used [ j ] = 1 ;
break ;

}
}

}
}
// cout << ans . s i z e ( ) << endl ;
f o r ( i n t i = 0 ; i < n ; i += 2) {

out << ans [ i ] . f << ’ ␣ ’ << ans [ i ] . s << endl ;
}
re turn 0 ;

}
pa i r <ld , ld> a [ 9 ] ;
c in >> a [ 0 ] . f >> a [ 0 ] . s >> a [ 2 ] . f >> a [ 2 ] . s >> a [ 4 ] . f >> a [ 4 ] . s ;
ld d = hypot ( a [ 0 ] . f − a [ 2 ] . f , a [ 0 ] . s − a [ 2 ] . s ) ;
f o r ( i n t i = 0 ; i < 6 ; i += 2) {

ld x = a [ ( i + 2) % 6 ] . f + a [ ( i + 4) % 6 ] . f − 2 ∗ a [ i ] . f ;
ld y = a [ ( i + 2) % 6 ] . s + a [ ( i + 4) % 6 ] . s − 2 ∗ a [ i ] . s ;
a [ ( i + 3) % 6 ] . f = 2 ∗ x / 3 + a [ i ] . f ;
a [ ( i + 3) % 6 ] . s = 2 ∗ y / 3 + a [ i ] . s ;

}

2



f o r ( i n t i = 0 ; i < 6 ; ++i ) {
out << a [ i ] . f << ’ ␣ ’ << a [ i ] . s << ’ \n ’ ;

}
re turn 0 ;

}
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Task C ()

// #de f i n e _GLIBCXX_DEBUG

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

#de f i n e i n t l l
// #de f i n e _int128_t l l
#de f i n e f f i r s t
#de f i n e s second
#de f i n e a l l ( a ) a . begin ( ) , a . end ( )
#de f i n e r a l l ( a ) a . rbeg in ( ) , a . rend ( )
#de f i n e s o r t s tab l e_sor t
#de f i n e push push_back
#de f i n e out cout << f i x ed << s e t p r e c i s i o n (15)

us ing namespace std ;

typede f long long l l ;
typede f long double ld ;

const i n t MAXN = 1e5 + 1 , INF = 1e9 + 1 , M = 1e9 + 7 ;

s igned main ( ) {
#i f d e f _GLIBCXX_DEBUG
freopen ( " in . txt " , " r " , s td in ) ;
f r eopen ( "out . txt " , "w" , stdout ) ;
#end i f
s t r i n g t ;
i n t n ;
c in >> t >> n ;
i n t l en = t . s i z e ( ) ;
i n t ans = 0 ;
f o r ( ; n−−;) {

s t r i n g s ;
c in >> s ;
i n t mx = 0 ;
f o r ( i n t i = 0 ; i < s . s i z e ( ) ; ++i ) {

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

f o r ( ; l < l en && s [ i + j ] != t [ l ] ; ) {
++l ;

}
i f ( s [ i + j ] == t [ l ] ) {

++cnt ;
++l ;

}
}
mx = max(mx, cnt ) ;

}
// cout << len − mx << endl ;
ans += len − mx;

}
cout << ans ;
re turn 0 ;

}
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Task D ()

// #de f i n e _GLIBCXX_DEBUG

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

// #de f i n e i n t l l
// #de f i n e _int128_t l l
#de f i n e f f i r s t
#de f i n e s second
#de f i n e a l l ( a ) a . begin ( ) , a . end ( )
#de f i n e r a l l ( a ) a . rbeg in ( ) , a . rend ( )
#de f i n e s o r t s tab l e_sor t
#de f i n e push push_back
#de f i n e out cout << f i x ed << s e t p r e c i s i o n (15)

#pragma GCC opt imize ( "O3" )
#pragma GCC opt imize ( " unro l l−l oops " )

us ing namespace std ;

typede f long long l l ;
typede f long double ld ;

const i n t MAXN = 1002 , INF = 1e9 + 1 , M = 1e9 + 7 ;

i n t n , m;
i n t x [MAXN] [MAXN] , y [MAXN] [MAXN] , d [MAXN] [MAXN] , used [MAXN] [MAXN] ;

i n l i n e bool co r r ( i n t i , i n t j ) {
re turn i > 0 && i <= n && j > 0 && j <= m;

}

s igned main ( ) {
#i f d e f _GLIBCXX_DEBUG
freopen ( " in . txt " , " r " , s td in ) ;
// f r eopen (" out . txt " , "w" , stdout ) ;
#end i f
i n t xs , ys , xf , y f ;
c in >> n >> m >> xs >> ys >> xf >> yf ;
f o r ( i n t i = 1 ; i <= n ; ++i ) {

f o r ( i n t j = 1 ; j <= m; ++j ) {
c in >> x [ i ] [ j ] >> y [ i ] [ j ] ;
d [ i ] [ j ] = INF ;

}
}
d [ xs ] [ ys ] = 0 ;
vec to r <pa i r <int , int>> q(MAXN ∗ MAXN ∗ 21) ;
i n t sz = 0 ;
f o r ( i n t i = 2 ; i > −3; −− i ) {

f o r ( i n t j = −2; j < 3 ; ++j ) {
i f ( ! c o r r ( xs + i , ys + j ) ) {

cont inue ;
}
i f (d [ xs + i ] [ ys + j ] > d [ xs ] [ ys ] + abs ( i − x [ xs ] [ ys ] ) + abs ( j − y [ xs ] [ ys

] ) ) {
d [ xs + i ] [ ys + j ] = d [ xs ] [ ys ] + abs ( i − x [ xs ] [ ys ] ) + abs ( j − y [ xs

] [ ys ] ) ;
q [ sz++] = {xs + i , ys + j } ;
used [ xs + i ] [ ys + j ] = 1 ;

}
}

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

xs = q [ k ] . f ;
ys = q [ k ] . s ;
f o r ( i n t i = 2 ; i > −3; −− i ) {

f o r ( i n t j = 2 ; j > −3; −−j ) {
i f ( ! c o r r ( xs + i , ys + j ) ) {

cont inue ;
}
i n t mn = min( abs ( i − x [ xs ] [ ys ] ) + abs ( j − y [ xs ] [ ys ] ) , abs ( i ) + abs

( j ) ) ;
i f (d [ xs + i ] [ ys + j ] > d [ xs ] [ ys ] + mn) {
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d [ xs + i ] [ ys + j ] = d [ xs ] [ ys ] + mn;
i f ( ! used [ xs + i ] [ ys + j ] ) {

q [ sz++] = {xs + i , ys + j } ;
used [ xs + i ] [ ys + j ] = 1 ;

}
}

}
}
used [ xs ] [ ys ] = 0 ;

}
cout << d [ x f ] [ y f ] << ’ \n ’ ;
r e turn 0 ;

}
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Task E ()

// #de f i n e _GLIBCXX_DEBUG

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

#de f i n e i n t l l
// #de f i n e _int128_t l l
#de f i n e f f i r s t
#de f i n e s second
#de f i n e a l l ( a ) a . begin ( ) , a . end ( )
#de f i n e r a l l ( a ) a . rbeg in ( ) , a . rend ( )
#de f i n e s o r t s tab l e_sor t
#de f i n e push push_back
#de f i n e out cout << f i x ed << s e t p r e c i s i o n (15)

us ing namespace std ;

typede f long long l l ;
typede f long double ld ;

const i n t MAXN = 1e5 + 1 , INF = 1e9 + 1 , M = 1e9 + 7 ;

s igned main ( ) {
#i f d e f _GLIBCXX_DEBUG
freopen ( " in . txt " , " r " , s td in ) ;
// f r eopen (" out . txt " , "w" , stdout ) ;
#end i f
i n t a , b , n ;
c in >> a >> b >> n ;
vec to r <pa i r <int , int>> v(n) ;
f o r ( auto &i : v ) {

c in >> i . f >> i . s ;
}
vec to r <int> used (MAXN) ;
map <pa i r <l l , l l >, l l > m;
map <l l , pa i r <l l , l l >> crd ;
f o r ( i n t i = 0 ; i < (1 << n) ; ++i ) {

m[{ a ∗ i + i ∗ i , b ∗ i + i ∗ i } ] = i ;
crd [ i ] = {a ∗ i + i ∗ i , b ∗ i + i ∗ i } ;
// c e r r << a ∗ i + i ∗ i << ’ ’ << b ∗ i + i ∗ i << endl ;

}
f o r ( i n t i = n ; i > 0 ; −− i ) {

i n t cnt = 0 ;
l l f , s ;
f o r ( i n t k = 0 ; cnt <= (1 << i ) && k < (1 << n) ; ++k) {

i f ( ! used [ k ] ) {
++cnt ;
m[ { crd [ k ] . f + v [ i − 1 ] . f , crd [ k ] . s + v [ i − 1 ] . s } ] = k ;
i f ( cnt && cnt % 2 == 0) {

cout << "?␣" << f << ’ ␣ ’ << s << ’ ␣ ’ << crd [ k ] . f + v [ i −
1 ] . f << ’ ␣ ’ << crd [ k ] . s + v [ i − 1 ] . s << endl ;

l l a , b ;
c in >> a >> b ;
used [m[{ a , b } ] ] = 1 ;

} e l s e {
f = crd [ k ] . f + v [ i − 1 ] . f ;
s = crd [ k ] . s + v [ i − 1 ] . s ;

}
}

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

i f ( ! used [ k ] ) {
cout << " ! ␣" << crd [ k ] . f + 1 << ’ ␣ ’ << crd [ k ] . s + 1 ;
re turn 0 ;

}
}
re turn 0 ;

}
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Task F ()

// #de f i n e _GLIBCXX_DEBUG

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

#de f i n e i n t l l
// #de f i n e _int128_t l l
#de f i n e f f i r s t
#de f i n e s second
#de f i n e a l l ( a ) a . begin ( ) , a . end ( )
#de f i n e r a l l ( a ) a . rbeg in ( ) , a . rend ( )
#de f i n e s o r t s tab l e_sor t
#de f i n e push push_back
#de f i n e out cout << f i x ed << s e t p r e c i s i o n (15)

us ing namespace std ;

typede f long long l l ;
typede f long double ld ;

const i n t MAXN = 1e5 + 1 , INF = 1e9 + 1 , M = 1e9 + 7 ;

vec to r <vecto r <int>> v {{} , {} , {1} , {0 , 0 , 0 , 3} , {0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 4 , 12} , {0 , 0 , 0 , 0 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 65 , 0 , 120 , 0 , 60}} ;

s igned main ( ) {
#i f d e f _GLIBCXX_DEBUG
freopen ( " in . txt " , " r " , s td in ) ;
// f r eopen (" out . txt " , "w" , stdout ) ;
#end i f
i n t n , m;
c in >> n >> m;
f o r ( i n t i : v [ n ] ) {

cout << i << ’ ␣ ’ ;
}
re turn 0 ;

}
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