
Олимпиада СПбГУ по информатике 2019/20 учебного года

A B C D E F Sum
100 100 100 40 100 0 440

Task A ()

#inc lude <algor ithm>
#inc lude <iostream>
#inc lude <s t r i ng>
#inc lude <cmath>
#inc lude <set>
#inc lude <map>

typede f long long l l ;

us ing namespace std ;

const l l c s t = 1e5 + 5 ;
const l l i n f = ( l l ) 1 e18 + 228 ;
const l l mod = 1e9 + 7 ;

i n t main ( ) {
l l n ;
c in >> n ;
cout << n − 1 ;
re turn 0 ;

}
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Task B ()

#inc lude <algor ithm>
#inc lude <iostream>
#inc lude <vector>
#inc lude <cmath>
#inc lude <set>
#inc lude <map>

#de f i n e a l l ( x ) x . begin ( ) , x . end ( )

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

us ing namespace std ;

const l l c s t = 1e5 + 5 ;
const l l i n f = ( l l ) 1 e18 + 228 ;
const l l mod = 1e9 + 7 ;
const ld eps = 1e−4;

s t r u c t pt{
ld x , y ;
pt ( ld nx = 0 . 0 , ld ny = 0 . 0 ) {

x = nx ;
y = ny ;

}
ld operator ∗( pt that ) {

re turn th i s−>x ∗ that . x + th i s−>y∗ that . y ;
}
ld operator ^( pt that ) {

re turn th i s−>x ∗ that . y − th i s−>y∗ that . x ;
}
pt operator ∗( ld k ) {

re turn pt (x ∗ k , y ∗ k ) ;
}
pt operator /( ld k ) {

re turn pt (x / k , y / k ) ;
}
pt operator+(pt that ) {

re turn pt (x + that . x , y + that . y ) ;
}
pt operator −(pt that ) {

re turn pt (x − that . x , y − that . y ) ;
}
bool operator==(pt that ) {

i f ( abs (x − that . x ) < eps && abs (y − that . y ) < eps ) re turn true ;
e l s e re turn f a l s e ;

}
ld l en ( ) {

re turn sq r t ( x ∗ x + y ∗ y ) ;
}
ld lenTo ( pt that ) {

re turn (∗ t h i s − that ) . l en ( ) ;
}

} ;

bool dbeq ( ld a , ld b) {
re turn abs ( a − b) < eps ;

}

bool dble ( ld a , ld b) {
re turn a + eps < b ;

}

bool dbbi ( ld a , ld b) {
re turn b + eps < a ;

}

vector<pt> vc ;

pt ml ( in f , i n f ) ;

bool cmp( pt a , pt b) {
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i f ( dbeq ( a . x , ml . x ) ) re turn 1 ;
i f ( dbeq (b . x , ml . x ) ) re turn 0 ;
re turn dbbi ( ( a . y − ml . y ) / ( a . x − ml . x ) , (b . y − ml . y ) / (b . x − ml . x ) ) ;

}

i n t main ( ) {
c in . t i e (0 )−>sync_with_stdio (0 ) ;
l l n ;
c in >> n ;
f o r ( i n t i = 0 ; i < n ; i++){

ld a , b ;
c in >> a >> b ;
vc . push_back ({a , b}) ;

}
i f (n == 6) {

l l mli = 0 ;
f o r ( i n t i = 0 ; i < 6 ; i++){

i f ( dble ( vc [ i ] . x , ml . x ) ) {
ml = vc [ i ] ;
mli = i ;

}
e l s e i f ( dbeq ( vc [ i ] . x , ml . x ) && dble ( vc [ i ] . y , ml . y ) ) {

ml = vc [ i ] ;
mli = i ;

}
}
swap ( vc [ 0 ] , vc [ mli ] ) ;
s o r t ( a l l ( vc ) , cmp) ;
f o r ( i n t i = 0 ; i < 6 ; i += 2) {

cout . p r e c i s i o n (4 ) ;
cout << f i x ed << vc [ i ] . x << "␣" << vc [ i ] . y << endl ;

}
re turn 0 ;

}
f o r ( i n t i = 0 ; i < 3 ; i++){

pt a = vc [ i ] ;
pt b = vc [ ( i + 1) % 3 ] ;
pt c = vc [ ( i + 2) % 3 ] ;
pt mid = ( a + b) / 2 . 0 ;

pt vec = mid − c ;
vec = vec ∗ ( 4 . 0 / 3 . 0 ) ;
vec = vec + c ;
vc . push_back ( vec ) ;

}
l l mli = 0 ;
f o r ( i n t i = 0 ; i < 6 ; i++){

i f ( dble ( vc [ i ] . x , ml . x ) ) {
ml = vc [ i ] ;
mli = i ;

}
e l s e i f ( dbeq ( vc [ i ] . x , ml . x ) && dble ( vc [ i ] . y , ml . y ) ) {

ml = vc [ i ] ;
mli = i ;

}
}
swap ( vc [ 0 ] , vc [ mli ] ) ;
s o r t ( a l l ( vc ) , cmp) ;
f o r ( i n t i = 0 ; i < 6 ; i += 1) {

cout . p r e c i s i o n (4 ) ;
cout << f i x ed << vc [ i ] . x << "␣" << vc [ i ] . y << endl ;

}
re turn 0 ;

}

/∗

3

−10.0000 −0.0000
5 .0000 8 .6600
5 .0000 −8.6600
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Task C ()

#inc lude <algor ithm>
#inc lude <iostream>
#inc lude <s t r i ng>
#inc lude <cmath>
#inc lude <set>
#inc lude <map>

typede f long long l l ;

us ing namespace std ;

const l l c s t = 1e5 + 5 ;
const l l i n f = ( l l ) 1 e18 + 228 ;
const l l mod = 1e9 + 7 ;

s t r i n g t ;

l l ans ;

i n t main ( ) {
c in . t i e (0 )−>sync_with_stdio (0 ) ;
l l n ;
c in >> t ;
c in >> n ;
f o r ( i n t _ = 0 ; _ < n ; _++){

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

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

i f ( s [ pos ] == t [ j ] ) pos++;
e l s e cans++;

}
pans = min ( pans , cans ) ;

}
ans += pans ;

}
cout << ans ;
re turn 0 ;

}
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Task D ()

#inc lude <algor ithm>
#inc lude <iostream>
#inc lude <vector>
#inc lude <cmath>
#inc lude <set>
#inc lude <map>

#de f i n e i n t long long
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )

#pragma GCC opt imize ( "Ofast , unro l l−loops , f a s t−math , no−stack−pro t e c t o r " )

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

us ing namespace std ;

const l l c s t = 1e6 + 5 ;
const l l i n f = ( l l ) 1 e18 + 228 ;
const l l mod = 1e9 + 7 ;
const ld eps = 1e−4;

s t r u c t cr {
l l x , y , t ;
c r ( l l nx = 0 , l l ny = 0 , l l nt = −1){

x = nx ;
y = ny ;
t = nt ;

}
bool operator <(const cr that ) const {

i f ( x != that . x ) re turn x < that . x ;
i f ( y != that . y ) re turn y < that . y ;
r e turn t < that . t ;

}
} ;

l l n , m;

l l sx , sy , fx , fy ;

pair<l l , l l > ar r [ ( l l ) 1 e3 + 5 ] [ ( l l ) 1 e3 + 5 ] ;

l l d [ ( l l ) 1 e3 + 5 ] [ ( l l ) 1 e3 + 5 ] ;

s i gned main ( ) {
c in . t i e (0 )−>sync_with_stdio (0 ) ;
c in >> n >> m;
c in >> sx >> sy >> fx >> fy ;
f o r ( i n t i = 1 ; i <= n ; i++){

f o r ( i n t j = 1 ; j <= m; j++){
c in >> arr [ i ] [ j ] . f i r s t >> arr [ i ] [ j ] . second ;

}
}
f o r ( i n t i = 0 ; i < ( l l ) 1 e3 + 5 ; i++){

f o r ( i n t j = 0 ; j < ( l l ) 1 e3 + 5 ; j++) d [ i ] [ j ] = i n f ;
}
set<pair<l l , cr>> q ;
d [ sx ] [ sy ] = 0 ;
cr xxx ( sx , sy ) ;
q . i n s e r t (make_pair (0 l l , xxx ) ) ;
whi l e ( ! q . empty ( ) ) {

cr v = (∗q . begin ( ) ) . second ;
q . e r a s e ( q . begin ( ) ) ;
f o r ( i n t dx = −v . x + 1 ; dx <= n ; dx++){

l l nx = v . x + dx ;
i f ( nx > n) break ;
f o r ( i n t dy = −v . y + 1 ; dy <= m; dy++){

l l ny = v . y + dy ;
i f ( ny > m) break ;
i f (d [ nx ] [ ny ] > d [ v . x ] [ v . y ] + abs (v . x + ar r [ v . x ] [ v . y ] . f i r s t − nx ) + abs (v . y + ar r [ v

. x ] [ v . y ] . second − ny ) ) {
xxx = cr {nx , ny , 0} ;
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q . e r a s e ({d [ nx ] [ ny ] , xxx }) ;
d [ nx ] [ ny ] = d [ v . x ] [ v . y ] + abs (v . x + ar r [ v . x ] [ v . y ] . f i r s t − nx ) + abs (v . y + ar r [

v . x ] [ v . y ] . second − ny ) ;
q . i n s e r t ({d [ nx ] [ ny ] , xxx }) ;

}
}

}
l l nx = v . x + arr [ v . x ] [ v . y ] . f i r s t ;
l l ny = v . y + arr [ v . x ] [ v . y ] . second ;
i f ( nx < 1 | | nx > n | | ny < 1 | | ny > m) cont inue ;
i f (d [ nx ] [ ny ] > d [ v . x ] [ v . y ] ) {

xxx = cr {nx , ny , 0} ;
q . e r a s e ({d [ nx ] [ ny ] , xxx }) ;
d [ nx ] [ ny ] = d [ v . x ] [ v . y ] ;
q . i n s e r t ({d [ nx ] [ ny ] , xxx }) ;

}
}
cout << d [ fx ] [ fy ] ;
r e turn 0 ;

}
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Task E ()

#inc lude <algor ithm>
#inc lude <iostream>
#inc lude <vector>
#inc lude <cmath>
#inc lude <b i t s e t >
#inc lude <map>

#de f i n e i n t long long
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )

#pragma GCC opt imize ( "Ofast , unro l l−loops , f a s t−math , no−stack−pro t e c t o r " )

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

us ing namespace std ;

const l l c s t = 1e5 + 5 ;
const l l i n f = ( l l ) 1 e18 + 228 ;
const l l mod = 1e9 + 7 ;
const ld eps = 1e−4;

b i t s e t <cst> ban ;

l l n , m, b ;

vector<pair<l l , l l >> pts ;

l l getnum( l l x ) {
re turn (x − 1 l l ) / n ;

}

l l co rd in ( l l x , l l nm) {
re turn x + nm ∗ n ;

}

l l qr = 0 ;

l l t l ( l l x ) {
i f ( x == 0 l l | | x == 1 l l ) r e turn 1 l l ;
r e turn t l ( x −1 l l ) + t l ( x − 2 l l ) ;

}

s igned main ( ) {
c in . t i e (0 )−>sync_with_stdio (0 ) ;
c in >> n >> m >> b ;
f o r ( i n t i = 0 ; i < b ; i++){

l l x , y ;
c in >> x >> y ;
pts . push_back ({x , y}) ;

}
r e v e r s e ( a l l ( pts ) ) ;
f o r ( i n t q = b − 1 ; q >= 0 ; q−−){

vector<l l > unban ;
l l kek = 0 ;
f o r ( i n t i = 0 ; i < (1 << b) ; i++) i f ( ! ban [ i ] ) unban . push_back ( i ) ;
f o r ( i n t i = 0 ; i < unban . s i z e ( ) − 1 ; i += 2) {

qr++;
i f ( qr >= (1 << b) ) {

// t l (100) ;
}
cout << "?␣" << cord in ( pts [ q ] . f i r s t , unban [ i ] ) << "␣" << pts [ q ] . second << "␣" <<

cord in ( pts [ q ] . f i r s t , unban [ i + 1 ] ) << "␣" << pts [ q ] . second << endl ;
l l x , y ;
c in >> x >> y ;
i f ( ban [ getnum(x ) ] == 1) kek++;
ban [ getnum(x ) ] = 1 ;

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

i f ( ! ban [ i ] && kek > 0) {
kek−−;
ban [ i ] = 1 ;
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}
i f ( kek <= 0) break ;

}
}
// i f ( qr != (1 << b) − 1) t l (100) ;
f o r ( i n t i = 0 ; i < (1 << b) ; i++) {

i f ( ! ban [ i ] ) {
cout << " ! ␣" << 1 l l + ( l l ) i ∗ n << "␣" << 1 l l << endl ;
r e turn 0 ;

}
}
re turn 0 ;

}
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Task F ()
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