
Олимпиада СПбГУ по информатике 2019/20 учебного года

A B C D E F Sum
100 100 100 40 45 0 385

Task A ()

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

us ing namespace std ;

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

#de f i n e s i z e ( x ) ( i n t ) ( x ) . s i z e ( )
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )
#de f i n e r a l l ( x ) ( x ) . rbeg in ( ) , ( x ) . rend ( )

void bye ( ) {
cout << "\n" ;
e x i t (0 ) ;

}

s t r u c t So lu t i on {

void s o l v e ( ) {
i n t n ;
c in >> n ;
i n t a = 0 , b = 0 ;
f o r ( i n t i = 0 ; i < 1e6 ; i++) {

i n t l = 0 , r = n + 1 ;
i f ( a < b) {

swap (a , b) ;
}
whi l e ( r − l > 1) {

i n t mid = ( l + r ) / 2 ;
i f ( a + (n − mid) < b + mid ) {

r = mid ;
} e l s e {

l = mid ;
}

}
a += (n − l ) ;
b += l ;
a = min (a , b) ;
b = 0 ;

}
cout << a ;

}
} ;

s igned main ( ) {
#i f d e f _TIM

freopen ( " input . txt " , " r " , s td in ) ;
f r eopen ( "output . txt " , "w" , stdout ) ;

#end i f // _TIM
in t T = 1 ;

// c in >> T;
whi l e (T−−) {

So lu t i on kek ;
kek . s o l v e ( ) ;

}
bye ( ) ;

1



}
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Task B ()

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

us ing namespace std ;

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

#de f i n e s i z e ( x ) ( i n t ) ( x ) . s i z e ( )
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )
#de f i n e r a l l ( x ) ( x ) . rbeg in ( ) , ( x ) . rend ( )

const i n t INF = 1e9 + 1 ;
const double EPS = 1e−2;
const double PI = acos (−1) ;

void bye ( ) {
cout << "\n" ;
e x i t (0 ) ;

}

s t r u c t Coord {
double x , y ;
Coord ( ) {}
Coord ( double _x, double _y) {

x = _x, y = _y;
}

} ;

bool operator <(Coord a , Coord b) {
re turn a . x < b . x | | ( a . x == b . x && a . y < b . y ) ;

}

s t r u c t So lu t i on {

bool eq (Coord a , Coord b) {
re turn fabs ( a . x − b . x ) + fabs ( a . y − b . y ) < EPS;

}

double d i s t (Coord a , Coord b) {
re turn hypot ( a . x − b . x , a . y − b . y ) ;

}

Coord r o t a t eL e f t (Coord v ) {
double alpha = 60 .0 ∗ PI / 180 . 0 ;
r e turn {v . x ∗ cos ( alpha ) − v . y ∗ s i n ( alpha ) ,

v . y ∗ cos ( alpha ) + v . x ∗ s i n ( alpha ) } ;
}

void encrypt ( ) {
i n t n = 6 ;
vector<Coord> g (n) ;
f o r ( i n t i = 0 ; i < n ; i++) {

c in >> g [ i ] . x >> g [ i ] . y ;
}
s o r t ( a l l ( g ) ) ;
vector<Coord> re s (3 ) ;
f o r ( i n t i = 0 ; i < n ; i++) {

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

i f ( i == j | | j == k | | i == k) {
cont inue ;

}
Coord kek = {g [ j ] . x − g [ i ] . x , g [ j ] . y − g [ i ] . y } ;
kek = ro t a t eL e f t ( kek ) ;
i f ( d i s t (Coord ( g [ j ] . x + kek . x , g [ j ] . y + kek . y ) , g [ k ] ) < EPS) {

r e s [ 0 ] = g [ i ] ;
r e s [ 1 ] = g [ j ] ;
r e s [ 2 ] = g [ k ] ;

}
}

}
}
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f o r ( auto v : r e s ) {
cout << v . x << "␣" << v . y << "\n" ;

}
}

void decrypt ( ) {
i n t n = 3 ;
vector<Coord> g (6) ;
f o r ( i n t i = 0 ; i < n ; i++) {

c in >> g [ i ] . x >> g [ i ] . y ;
}
Coord kek = {g [ 1 ] . x − g [ 0 ] . x , g [ 1 ] . y − g [ 0 ] . y } ;
kek = ro t a t eL e f t ( kek ) ;
f o r ( i n t i = 3 ; i < 6 ; i++) {

kek = ro t a t eL e f t ( kek ) ;
g [ i ] = {g [ i − 1 ] . x + kek . x , g [ i − 1 ] . y + kek . y } ;

}
f o r ( auto v : g ) {

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

}

void s o l v e ( ) {
cout << f i x ed << s e t p r e c i s i o n (3 ) ;
i n t n ;
c in >> n ;
i f (n == 3) {

decrypt ( ) ;
} e l s e {

encrypt ( ) ;
}

}
} ;

s igned main ( ) {
#i f d e f _TIM

freopen ( " input . txt " , " r " , s td in ) ;
f r eopen ( "output . txt " , "w" , stdout ) ;

#end i f // _TIM
in t T = 1 ;

// c in >> T;
whi l e (T−−) {

So lu t i on kek ;
kek . s o l v e ( ) ;

}
bye ( ) ;

}
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Task C ()

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

us ing namespace std ;

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

#de f i n e s i z e ( x ) ( i n t ) ( x ) . s i z e ( )
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )
#de f i n e r a l l ( x ) ( x ) . rbeg in ( ) , ( x ) . rend ( )

void bye ( ) {
cout << "\n" ;
e x i t (0 ) ;

}

s t r u c t So lu t i on {

void s o l v e ( ) {
s t r i n g t ;
c in >> t ;
i n t n ;
c in >> n ;
vector<s t r i ng> g (n) ;
f o r ( i n t i = 0 ; i < n ; i++) {

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

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

i n t r = j ;
i n t l = 0 ;
i n t kekes = 0 ;
whi l e ( l < s i z e ( t ) ) {

i f ( r < s i z e ( g [ i ] ) && g [ i ] [ r ] == t [ l ] ) {
r++, l++;

} e l s e {
l++, kekes++;

}
}
now = min ( kekes , now) ;

}
// cout << now << "\n " ;

ans += now ;
}
cout << ans ;

}
} ;

s igned main ( ) {
#i f d e f _TIM

freopen ( " input . txt " , " r " , s td in ) ;
f r eopen ( "output . txt " , "w" , stdout ) ;

#end i f // _TIM
in t T = 1 ;

// c in >> T;
whi l e (T−−) {

So lu t i on kek ;
kek . s o l v e ( ) ;

}
bye ( ) ;

}
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Task D ()

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

us ing namespace std ;

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

#de f i n e s i z e ( x ) ( i n t ) ( x ) . s i z e ( )
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )
#de f i n e r a l l ( x ) ( x ) . rbeg in ( ) , ( x ) . rend ( )

const i n t INF = 1e9 + 1 ;

void bye ( ) {
cout << "\n" ;
e x i t (0 ) ;

}

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

} ;

bool operator <(Coord a , Coord b) {
re turn a . x < b . x | | ( a . x == b . x && a . y < b . y ) ;

}

s t r u c t So lu t i on {

i n t n , m;
vector<vector<Coord> > g ;
vector<vector<int> > d ;
Coord s , t ;

bool check (Coord v ) {
re turn v . x < n && v . y < m && v . x >= 0 && v . y >= 0 ;

}

void s o l v e ( ) {
c in >> n >> m;
c in >> s . x >> s . y >> t . x >> t . y ;
−−s . x , −−s . y , −−t . x , −−t . y ;
g . r e s i z e (n , vector<Coord>(m) ) ;
d . r e s i z e (n , vector<int >(m, INF) ) ;
f o r ( i n t i = 0 ; i < n ; i++) {

f o r ( i n t j = 0 ; j < m; j++) {
c in >> g [ i ] [ j ] . x >> g [ i ] [ j ] . y ;

}
}
set<pair<int , Coord> > q ;
d [ s . x ] [ s . y ] = 0 ;
q . i n s e r t ({0 , s }) ;
whi l e ( ! q . empty ( ) ) {

auto v = (q . begin ( ) −> second ) ;
q . e r a s e ( q . begin ( ) ) ;
f o r ( i n t tx = −100; tx <= 100 ; tx++) {

f o r ( i n t ty = −100; ty <= 100 ; ty++) {
Coord to = {v . x + g [ v . x ] [ v . y ] . x + tx , v . y + g [ v . x ] [ v . y ] . y + ty } ;
i f ( check ( to ) && d [ to . x ] [ to . y ] > d [ v . x ] [ v . y ] + abs ( tx ) + abs ( ty ) ) {

q . e r a s e ({d [ to . x ] [ to . y ] , to }) ;
d [ to . x ] [ to . y ] = d [ v . x ] [ v . y ] + abs ( tx ) + abs ( ty ) ;
q . i n s e r t ({d [ to . x ] [ to . y ] , to }) ;

}
}

}
}
cout << d [ t . x ] [ t . y ] ;

}
} ;

s igned main ( ) {
#i f d e f _TIM

freopen ( " input . txt " , " r " , s td in ) ;
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f r eopen ( "output . txt " , "w" , stdout ) ;
#end i f // _TIM
in t T = 1 ;

// c in >> T;
whi l e (T−−) {

So lu t i on kek ;
kek . s o l v e ( ) ;

}
bye ( ) ;

}
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Task E ()

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

us ing namespace std ;

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

#de f i n e s i z e ( x ) ( l l ) ( x ) . s i z e ( )
#de f i n e a l l ( x ) ( x ) . begin ( ) , ( x ) . end ( )
#de f i n e r a l l ( x ) ( x ) . rbeg in ( ) , ( x ) . rend ( )

const l l INF = 1e9 + 1 ;
const double EPS = 1e−2;
const double PI = acos (−1) ;

void bye ( ) {
cout << "\n" ;
e x i t (0 ) ;

}

s t r u c t Coord {
l l x , y ;

} ;

s t r u c t So lu t i on {

l l n , m, B;

Coord ask (Coord a , Coord b) {
a . x++, a . y++, b . x++, b . y++;
cout << "?␣" << a . x << "␣" << a . y << "␣" << b . x << "␣" << b . y << endl ;
Coord v ;
c in >> v . x >> v . y ;
v . x−−, v . y−−;
r e turn v ;

}

void s o l v e ( ) {
c in >> n >> m >> B;
vector<Coord> ord (B) ;
f o r ( l l i = 0 ; i < B; i++) {

c in >> ord [ i ] . x >> ord [ i ] . y ;
ord [ i ] . x−−, ord [ i ] . y−−;

}
set<l l > a l i v e ;
i n t r = 0 ;
f o r ( l l i = 0 ; i < (1 << B) ; i += 2) {

a l i v e . i n s e r t ( i ) ;
a l i v e . i n s e r t ( i + 1) ;
Coord de l = ask ({ i ∗ n + ord [ 0 ] . x , ord [ 0 ] . y } , {( i + 1) ∗ n + ord [ 0 ] . x , ord [ 0 ] . y }) ;
a l i v e . e r a s e ( de l . x / n) ;

}
f o r ( l l q = 1 ; q < B; q++) {

set<l l > now ;
i n t l = 0 ;
whi l e ( s i z e ( a l i v e ) >= 2) {

l l f = (∗ a l i v e . begin ( ) ) ;
a l i v e . e r a s e ( a l i v e . begin ( ) ) ;
l l s = (∗ a l i v e . begin ( ) ) ;
a l i v e . e r a s e ( a l i v e . begin ( ) ) ;
Coord c f = { f ∗ n + ord [ q ] . x , ord [ q ] . y } ;
Coord s f = { s ∗ n + ord [ q ] . x , ord [ q ] . y } ;
now . i n s e r t ( s ) ;
now . i n s e r t ( f ) ;
Coord de l = ask ( cf , s f ) ;
now . e r a s e ( de l . x / n) ;
a l i v e . e r a s e ( de l . x / n) ;

}
swap ( a l i v e , now) ;

}
cout << " ! ␣" << (∗ a l i v e . begin ( ) ) ∗ n + 1 << "␣" << 1 << endl ;

}
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} ;

s igned main ( ) {
#i f d e f _TIM

// f reopen (" input . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;

#end i f // _TIM
l l T = 1 ;

// c in >> T;
whi l e (T−−) {

So lu t i on kek ;
kek . s o l v e ( ) ;

}
bye ( ) ;

}
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Task F ()
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