
Олимпиада СПбГУ по информатике 2019/20 учебного года

A B C D E F Sum
100 100 100 40 45 14 399

Task A ()

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

us ing namespace std ;

i n t main ( )
{
#i f d e f MY

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

#end i f // MY
in t n ;
c in >> n ;
i n t a = 0 , b = 0 ;
i n t r e s = 0 ;
f o r ( i n t i = 0 ; i < 100 ; i++) {

i n t cnt = n + a + b ;
a = cnt / 2 ;
b = 0 ;
r e s = max( res , a ) ;

}
cout << re s ;
r e turn 0 ;

}
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Task B ()

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

us ing namespace std ;

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

x = _x;
y = _y;

}
void scan ( ) {

c in >> x >> y ;
}
void p r i n t ( ) {

cout << x << "␣" << y << endl ;
}
bool operator < (p & a ) {

i f ( x != a . x )
re turn x < a . x ;

r e turn y < a . y ;
}

} ;
p get (p a , p b , p c ) {

p d ;
d . x = a . x + b . x ;
d . y = a . y + b . y ;
d . x /= 2 . 0 ;
d . y /= 2 . 0 ;
d . x = d . x + (d . x − c . x ) / 3 . 0 ;
d . y = d . y + (d . y − c . y ) / 3 . 0 ;
r e turn d ;

}
p A [ 6 ] ;
double v ( const p & a , const p & b) {

re turn a . x ∗ b . y − a . y ∗ b . x ;
}

bool cmp( const p a , const p b) {
re turn (v (p( a . x − A[ 0 ] . x , a . y − A[ 0 ] . y ) , p (b . x − A[ 0 ] . x , b . y − A[ 0 ] . y ) ) > 0) ;

}

i n t main ( )
{
#i f d e f MY

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

#end i f // MY
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
cout << f i x ed << s e t p r e c i s i o n (5 ) ;
i n t n ;
c in >> n ;
i f (n == 6) {

f o r ( i n t i = 0 ; i < 6 ; i++)
A[ i ] . scan ( ) ;

f o r ( i n t i = 1 ; i < 6 ; i++) {
i f (A[ i ] < A[ 0 ] )

swap (A[ i ] , A[ 0 ] ) ;
}
s o r t (A + 1 , A + 6 , &cmp) ;
A [ 0 ] . p r i n t ( ) ;
A [ 2 ] . p r i n t ( ) ;
A [ 4 ] . p r i n t ( ) ;
r e turn 0 ;

}
i f (n == 3) {

p a [ 6 ] ;
a [ 0 ] . scan ( ) ;
a [ 2 ] . scan ( ) ;
a [ 4 ] . scan ( ) ;
a [ 1 ] = get ( a [ 0 ] , a [ 2 ] , a [ 4 ] ) ;
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a [ 3 ] = get ( a [ 2 ] , a [ 4 ] , a [ 0 ] ) ;
a [ 5 ] = get ( a [ 4 ] , a [ 0 ] , a [ 2 ] ) ;
f o r ( i n t i = 0 ; i < 6 ; i++) {

a [ i ] . p r i n t ( ) ;
}
re turn 0 ;

}
re turn 0 ;

}
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Task C ()

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

us ing namespace std ;

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

x = _x;
y = _y;

}
void scan ( ) {

c in >> x >> y ;
}
void p r i n t ( ) {

cout << x << "␣" << y << endl ;
}
bool operator < (p & a ) {

i f ( x != a . x )
re turn x < a . x ;

r e turn y < a . y ;
}

} ;
p get (p a , p b , p c ) {

p d ;
d . x = a . x + b . x ;
d . y = a . y + b . y ;
d . x /= 2 . 0 ;
d . y /= 2 . 0 ;
d . x = d . x + (d . x − c . x ) / 3 . 0 ;
d . y = d . y + (d . y − c . y ) / 3 . 0 ;
r e turn d ;

}
p A [ 6 ] ;
double v ( const p & a , const p & b) {

re turn a . x ∗ b . y − a . y ∗ b . x ;
}

bool cmp( const p a , const p b) {
re turn (v (p( a . x − A[ 0 ] . x , a . y − A[ 0 ] . y ) , p (b . x − A[ 0 ] . x , b . y − A[ 0 ] . y ) ) > 0) ;

}

s t r i n g t ;
i n t dp [ 1 0 0 0 1 ] [ 5 0 1 ] ;

i n t get ( s t r i n g s ) {
// cout << t ;
f o r ( i n t i = 0 ; i <= s . s i z e ( ) ; i++) {

f o r ( i n t j = 0 ; j <= t . s i z e ( ) ; j++)
dp [ i ] [ j ] = −1;

}
f o r ( i n t i = 0 ; i < s . s i z e ( ) ; i++)

dp [ i ] [ 0 ] = 0 ;
f o r ( i n t i = 1 ; i <= s . s i z e ( ) ; i++) {

f o r ( i n t j = 1 ; j <= t . s i z e ( ) ; j++) {
// cout << i << " " << j << " " << s [ i − 1 ] << " " << t [ j − 1 ] << endl ;
i f ( s [ i − 1 ] != t [ j − 1 ] )

cont inue ;
dp [ i ] [ j ] = j − 1 ;
f o r ( i n t k = 0 ; k < j ; k++) {

i f (dp [ i − 1 ] [ k ] == −1)
cont inue ;

dp [ i ] [ j ] = min (dp [ i ] [ j ] , dp [ i − 1 ] [ k ] + j − k − 1) ;
}

}
}
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++) {

f o r ( i n t j = 0 ; j <= t . s i z e ( ) ; j++) {
// cout << i << " " << j << " " << dp [ i ] [ j ] << endl ;
i f (dp [ i ] [ j ] != −1)
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r e s = min ( res , dp [ i ] [ j ] + ( i n t ) t . s i z e ( ) − j ) ;
}

}
re turn r e s ;

}

i n t main ( )
{
#i f d e f MY

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

#end i f // MY
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
cout << f i x ed << s e t p r e c i s i o n (5 ) ;

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

c in >> s [ i ] ;
r e s += get ( s [ i ] ) ;

}
cout << re s ;
r e turn 0 ;

}
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Task D ()

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

us ing namespace std ;

mt19937 gen (41) ;

#de f i n e l l long long

i n t n , m;

pair<int , int> s , t ;

pa ir<int , int> a [ 1 0 0 0 ] [ 1 0 0 0 ] ;

i n t h( const pair<pair<int , int >, pair<int , int>> &a ) {
re turn a . f i r s t . f i r s t ∗ 60 + a . f i r s t . second ∗ 60∗60 + a . second . f i r s t ∗60∗60∗60 + a . second . second

∗ 60 ∗60∗60∗60;
}
i n t H( const pair<int , int> &a ) {

re turn a . f i r s t ∗ 60 + a . second ∗ 60∗60 ;
}

unordered_map<int , int> d ;
unordered_map<int , int> len ;
bool used [ 1 0 0 0 ] [ 1 0 0 0 ] ;
i n t main ( ) {
#i f d e f MY

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

#end i f // MY
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
cout << f i x ed << s e t p r e c i s i o n (5 ) ;
d . max_load_factor ( 0 . 5 ) ;
d . r e s e r v e (50∗50∗50∗50) ;
l en . max_load_factor ( 0 . 5 ) ;
l en . r e s e r v e (50∗50) ;
c in >> n >> m;
c in >> s . f i r s t >> s . second >> t . f i r s t >> t . second ;
s . f i r s t −−;
s . second−−;
t . f i r s t −−;
t . second−−;
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 ;

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

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

f o r ( i n t l = 0 ; l < m; l++) {
d [ h({{ i , j } , {k , l }}) ] = abs (k − i − a [ i ] [ j ] . f i r s t ) + abs ( l − j − a [ i ] [ j ] .

second ) ;
// cout << d [{{ i , j } , {k , l }} ] << endl ;

}
}

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

f o r ( i n t j = 0 ; j < m; j++) {
l en [H({ i , j }) ] = 1e9 ;

}
}
set<pair<int , pair<int , int>>> q ;
q . i n s e r t ({0 , s }) ;
l en [H( s ) ] = 0 ;
used [ s . f i r s t ] [ s . second ] = true ;
whi l e ( ! q . empty ( ) ) {

auto v = q . begin ( )−>second ;
i f ( v == t ) {
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break ;
}
q . e r a s e ( q . begin ( ) ) ;
f o r ( i n t i = 0 ; i < n ; i++) {

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

cont inue ;
i f ( l en [H({ i , j }) ] > l en [H(v ) ] + d [ h({v , { i , j }}) ] ) {

q . e r a s e ({ l en [H({ i , j }) ] , { i , j }}) ;
l en [H({ i , j }) ] = l en [H(v ) ] + d [ h({v , { i , j }}) ] ;
q . i n s e r t ({ l en [H({ i , j }) ] , { i , j }}) ;

}
}

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

f o r ( i n t j = 0 ; j < m; j++) {
// cout << len [ { i , j } ] << " " ;

}
// cout << endl ;

}
cout << len [H( t ) ] ;
r e turn 0 ;

}
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Task E ()

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

us ing namespace std ;

mt19937 gen (41) ;

#de f i n e l l long long

l l n , m, B;

vector<pair<l l , l l >> a ;

s t r u c t po le {
l l i , j , cnt = 0 ;
bool f = true ;
po l e ( ) {}
po le ( l l _i , l l _j , l l _cnt ) {

i = _i ;
j = _j ;
cnt = _cnt ;

}
} ;
vector<pole> b ;

l l cnt_p = 0 ;

void add_pole ( ) {
b . push_back ( po le (0 , m ∗ cnt_p++, 0) ) ;

}

void de l ( l l x , l l y ) {
b [ ( y − 1) / m] . f = f a l s e ;

}

void kek ( l l ind ) {
cout << a [ b [ ind ] . cnt ] . f i r s t << "␣" << a [ b [ ind ] . cnt ] . second + ind ∗ m;
b [ ind ] . cnt++;

}

l l l o l = 0 ;
bool hod ( ) {

l o l ++;
l l ind1 = −1;
l l ind2 = −1;
i f (b . s i z e ( ) == 0 | | l o l < 1000) {

ind1 = cnt_p ;
add_pole ( ) ;
ind2 = cnt_p ;
add_pole ( ) ;

}
e l s e {

i n t minx = 100000;
f o r ( i n t i = 0 ; i < b . s i z e ( ) ; i++) {

i n t j = gen ( ) % b . s i z e ( ) ;
i f (b [ i ] . f && b [ i ] . cnt < minx ) {

minx = b [ i ] . cnt ;
ind1 = i ;

}
}
i f ( ind1 == −1) {

ind1 = cnt_p ;
add_pole ( ) ;

}
e l s e {

i f ( gen ( ) % 10000 == 0) {
ind1 = cnt_p ;
add_pole ( ) ;

}
}
ind2 = −1;
minx = 100000;
f o r ( i n t i = 0 ; i < b . s i z e ( ) ; i++) {
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i n t j = gen ( ) % b . s i z e ( ) ;
i f (b [ i ] . f && b [ i ] . cnt < minx && i != ind1 ) {

minx = b [ i ] . cnt ;
ind2 = i ;

}
}
i f ( ind2 == −1) {

ind2 = cnt_p ;
add_pole ( ) ;

}
e l s e {

i f ( gen ( ) % 10000 == 0) {
ind2 = cnt_p ;
add_pole ( ) ;

}
}

}
cout << "?␣" ;

kek ( ind1 ) ;
cout << "␣" ;
kek ( ind2 ) ;
cout << endl ;
l l x , y ;
c in >> x >> y ;
de l (x , y ) ;
l l maxc = 0 ;
f o r ( i n t i = 0 ; i < b . s i z e ( ) ; i++) {

i f (b [ i ] . f )
maxc = max(maxc , b [ i ] . cnt ) ;
// cout << b [ i ] . f << " " << b [ i ] . cnt ;

i f (b [ i ] . f && b [ i ] . cnt == B) {
cout << " ! ␣" << 1 << "␣" << i ∗ m + 1 << endl ;
r e turn f a l s e ;

}
}
re turn true ;
// c e r r << maxc << endl ;

}

i n t main ( ) {
#i f d e f MY

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

#end i f // MY
// ios_base : : sync_with_stdio ( f a l s e ) ;
// c in . t i e (0 ) ;
// cout << f i x ed << s e t p r e c i s i o n (5 ) ;
c in >> n >> m >> B;
a . r e s i z e (B) ;
f o r ( l l i = 0 ; i < B; i++) {

c in >> a [ i ] . f i r s t >> a [ i ] . second ;
}
whi l e ( hod ( ) ) {

a s s e r t ( l o l < 8000) ;
}
re turn 0 ;

}
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Task F ()

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

us ing namespace std ;

mt19937 gen (41) ;

#de f i n e l l long long

vector<int> son [ 3 0 ] ;
vector<vector<int>> g ;
l l kek [ 1 0 0 0 0 0 0 ] ;

i n t n , m;

l l cur = 0 ;
unordered_set<int> s ;
l l mod = 1e9 + 7 ;
l l P = 29 , K = 41 ;

i n t get_h ( vector<vector<int>> &a ) {
l l h = 0 ;
f o r ( i n t i = 0 ; i < n ; i++) {

h ∗= K;
h %= mod ;
f o r ( auto to : g [ i ] ) {

h ∗= P;
h += to + 1 ;
h %= mod ;

}
}
re turn h ;

}

void d f s ( i n t v , i n t p = −1, i n t d = 0) {
// cout << v << " " << p << " " << d << endl ;
cur += d ;
f o r ( auto to : g [ v ] ) {

i f ( to != p)
d f s ( to , v , d + 1) ;

}
}

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

g [ i ] . c l e a r ( ) ;
}
f o r ( i n t i = 0 ; i< n ; i++) {

f o r ( auto j : son [ i ] ) {
g [ i ] . push_back ( j ) ;
g [ j ] . push_back ( i ) ;

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

s o r t ( g [ i ] . begin ( ) , g [ i ] . end ( ) ) ;
}
i n t h = get_h ( g ) ;
i f ( s . count (h) )

re turn ;
s . emplace (h) ;
cur = 0 ;
f o r ( i n t i = 0 ; i < n ; i++) {

// f o r ( auto to : g [ i ] )
// cout << i << " " << to << endl ;

d f s ( i ) ;
}
cur /= 2 ;
// cout << cur << endl ;
kek [ cur ]++;

}
vector<int> p ;
void rec ( i n t v ) {

i f ( v == n) {
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check ( ) ;
r e turn ;

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

son [ p [ i ] ] . push_back (p [ v ] ) ;
r e c ( v + 1) ;
son [ p [ i ] ] . pop_back ( ) ;

}

}

i n t main ( ) {
#i f d e f MY

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

#end i f // MY
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ;
cout << f i x ed << s e t p r e c i s i o n (5 ) ;
s . max_load_factor ( 0 . 5 ) ;
s . r e s e r v e (1000) ;
double s t a r t = c lock ( ) ;
c in >> n >> m;
p . r e s i z e (n) ;
g . r e s i z e (n) ;
f o r ( i n t i = 0 ; i < n ; i++)

p [ i ] = i ;
i n t f a c t = 1 ;
f o r ( i n t i = 2 ; i <= n ; i++)

f a c t ∗= i ;
f o r ( i n t i = 0 ; i < f a c t ; i++) {

double cur = c lo ck ( ) ;
i f ( ( cur − s t a r t ) / CLOCKS_PER_SEC > 2 . 9 )

break ;
random_shuff le (p . begin ( ) , p . end ( ) ) ;
r e c (1 ) ;

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

cout << kek [ i ] << "␣" ;
}
re turn 0 ;

}
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