
Олимпиада СПбГУ по информатике 2018/19 учебного года

Черковец Денис Олегович

A B C D E F Sum
100 100 100 60 12 0 372

Task A (100)

#inc lude <iostream>

us ing namespace std ;

i n t main ( )
{

i n t n , m;

c in >> n >> m;
f o r ( i n t i = 0 ; i < 30 ; i++)

i f (m == (1 << i ) ∗ n)
{

cout << "Yes" ;
re turn 0 ;

}
e l s e i f ( (1 << i ) ∗ n > m)

break ;
cout << "No" ;

}
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Task B (100)

#inc lude <iostream>
#inc lude <s t r i ng>

us ing namespace std ;

i n t main ( )
{

i n t n ;
s t r i n g s t r ;

c in >> n >> s t r ;
f o r ( i n t i = 0 ; i < n − 1 ; i++)

i f ( ( s t r [ i ] == ’ o ’ && s t r [ i + 1 ] == ’ r ’ ) | | ( s t r [ i ] == ’ r ’ && s t r [ i + 1 ] == ’ o ’ ) )
{

cout << "Yes" ;
re turn 0 ;

}
f o r ( i n t i = 0 ; i < n − 2 ; i++)

i f ( s t r [ i ] == ’ o ’ && s t r [ i + 2 ] == ’ r ’ )
{

cout << "Yes" ;
re turn 0 ;

}
cout << "No" ;

}
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Task C (100)

#inc lude <iostream>
#inc lude <vector>
#inc lude <algor ithm>

us ing namespace std ;

const i n t SIZE = 1e5 ;
vector<int> graph [ SIZE ] ;
i n t cnt [ SIZE ] , par [ SIZE ] ;

void d f s ( i n t v , i n t curr_par = −1)
{

cnt [ v ] = 1 ;
par [ v ] = curr_par ;
f o r ( i n t u : graph [ v ] )

i f (u != par [ v ] )
{

d f s (u , v ) ;
cnt [ v ] += cnt [ u ] ;

}
}

i n t main ( )
{

i o s : : sync_with_stdio (0 ) ;
i n t n , u , v , ans ;

c in >> n ;
f o r ( i n t i = 0 ; i < n − 1 ; i++)
{

c in >> u >> v ;
u−−;
v−−;
graph [ u ] . push_back (v ) ;
graph [ v ] . push_back (u) ;

}
d f s (0 , −1) ;
f o r ( i n t i = 0 ; i < n ; i++)
{

ans = cnt [ 0 ] − cnt [ i ] + 1 ;
f o r ( i n t u : graph [ i ] )

i f (u != par [ i ] )
ans = max( ans , cnt [ u ] + 1) ;

cout << ans << ’ ␣ ’ ;
}

}
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Task D (60)

#inc lude <iostream>
#inc lude <s t r i ng>

us ing namespace std ;

i n t main ( )
{

s t r i n g passw , s p l i t [ 4 ] , req , ans ;
i n t n , p , t ;

ans . r e s i z e (9 ) ;
c in >> req >> t >> n >> p ;
i f ( req == " s p l i t " )
{

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

c in >> passw ;
cout << ’ a ’ ;
f o r ( char i = 0 ; i < 6 ; i++)

cout << passw [ i ] ;
cout << ’ ␣ ’ ;
cout << ’b ’ ;
f o r ( char i = 3 ; i < 9 ; i++)

cout << passw [ i ] ;
cout << ’ ␣ ’ ;
cout << ’ c ’ ;
f o r ( char i = 0 ; i < 3 ; i++)

cout << passw [ i ] ;
f o r ( char i = 6 ; i < 9 ; i++)

cout << passw [ i ] ;
cout << endl ;

}
e l s e i f (n == 5)

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

c in >> passw ;
f o r ( char i = 0 ; i < 2 ; i++)
{

cout << ( char ) ( ’ a ’ + i ) ;
f o r ( char j = i ; j < i + 6 ; j++)

cout << passw [ j ] ;
cout << ’ ␣ ’ ;

}
cout << ’ c ’ ;
f o r ( i n t i = 3 ; i < 9 ; i++)

cout << passw [ i ] ;
cout << ’ ␣ ’ ;
f o r ( char i = 0 ; i < 2 ; i++)
{

cout << ( char ) ( ’d ’ + i ) ;
f o r ( char i = 0 ; i < 3 ; i++)

cout << passw [ i ] ;
f o r ( char i = 6 ; i < 9 ; i++)

cout << passw [ i ] ;
cout << ’ ␣ ’ ;

}
cout << endl ;

}
}
e l s e
{

i f (n == 3)
{

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

c in >> s p l i t [ 0 ] >> s p l i t [ 1 ] ;
f o r ( char i = 0 ; i < 2 ; i++)
{

4



i f ( s p l i t [ i ] [ 0 ] == ’ a ’ )
f o r ( char j = 0 ; j < 6 ; j++)

ans [ j ] = s p l i t [ i ] [ j + 1 ] ;
e l s e i f ( s p l i t [ i ] [ 0 ] == ’b ’ )

f o r ( char j = 0 ; j < 6 ; j++)
ans [ j + 3 ] = s p l i t [ i ] [ j + 1 ] ;

e l s e
{

f o r ( char j = 0 ; j < 3 ; j++)
ans [ j ] = s p l i t [ i ] [ j + 1 ] ;

f o r ( char j = 0 ; j < 3 ; j++)
ans [ j + 6 ] = s p l i t [ i ] [ j + 4 ] ;

}
}
cout << ans << endl ;

}
}
e l s e i f (n == 5)
{

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

c in >> s p l i t [ 0 ] >> s p l i t [ 1 ] >> s p l i t [ 2 ] ;
f o r ( char i = 0 ; i < 3 ; i++)
{

i f ( s p l i t [ i ] [ 0 ] <= ’b ’ )
f o r ( char j = 0 ; j < 6 ; j++)

ans [ j + s p l i t [ i ] [ 0 ] − ’ a ’ ] = s p l i t [ i ] [ j +
1 ] ;

e l s e i f ( s p l i t [ i ] [ 0 ] == ’ c ’ )
f o r ( char j = 0 ; j < 6 ; j++)

ans [ j + 3 ] = s p l i t [ i ] [ j + 1 ] ;
e l s e
{

f o r ( char j = 0 ; j < 3 ; j++)
ans [ j ] = s p l i t [ i ] [ j + 1 ] ;

f o r ( char j = 0 ; j < 3 ; j++)
ans [ j + 6 ] = s p l i t [ i ] [ j + 4 ] ;

}
}
cout << ans << endl ;

}
}

}
}
/∗
s p l i t 1 5 3 abcde fgh i
aabcdef bbcdefg cde f gh i dabcghi eabcghi

bbcdefg dabcghi cde f gh i
∗/

/∗
passwords
apasswo bswords cpasrds
uhaaaaaaa
auhaaaa baaaaaa cuhaaaa
aaaaaaaaa
aaaaaaa baaaaaa caaaaaa
plainword
aplainw binword cp laord

merge
4 3 7
apasswo bswords
baaaaaa cuhaaaa
aaaaaaa caaaaaa
binword cp laord

∗/
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Task E (12)

#inc lude <iostream>
#inc lude <math . h>
#inc lude <set>

us ing namespace std ;

i n t main ( )
{

i o s : : sync_with_stdio (0 ) ;
const i n t SIZE = 1e5 ;
s t a t i c long double a , b , a r r [ SIZE ] [ 2 ] , p [ 2 ] , q [ 2 ] , s earch [ 2 ] , len , angle , d i s t , x , y ; // c

− cur rent
set<pair<f l o a t , f l o a t > > p_set ;
i n t n , ans ;

cout . p r e c i s i o n (5 ) ;
c in >> n ;
f o r ( i n t i = 0 ; i < n ; i++)

c in >> arr [ i ] [ 0 ] >> arr [ i ] [ 1 ] ;
c in >> p [ 0 ] >> p [ 1 ] >> q [ 0 ] >> q [ 1 ] ;
q [ 0 ] −= p [ 0 ] ;
q [ 1 ] −= p [ 1 ] ;
f o r ( i n t i = 0 ; i < n ; i++)
{

ar r [ i ] [ 0 ] −= p [ 0 ] ;
a r r [ i ] [ 1 ] −= p [ 1 ] ;

}
i f ( q [ 1 ] == 0)
{

a = 0 ;
b = 1 ;

}
e l s e
{

a = 1 ;
b = −q [ 0 ] / q [ 1 ] ;

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

p_set . i n s e r t (make_pair ( a r r [ i ] [ 0 ] , a r r [ i ] [ 1 ] ) ) ;
// cout << endl ;
// f o r ( i n t i = 0 ; i < n ; i++)
// cout << f i x ed << arr [ i ] [ 0 ] << ’ ’ << arr [ i ] [ 1 ] << ’ ’ ;
i f ( a == 0)
{

f o r ( i n t i = 0 ; i < n ; i++)
i f ( a r r [ i ] [ 1 ] != 0 && p_set . f i nd (make_pair ( a r r [ i ] [ 0 ] , −ar r [ i ] [ 1 ] ) ) !=

p_set . end ( ) )
{

cout << −1;
re turn 0 ;

}
}
e l s e
{

l en = a ∗ a + b ∗ b ;
// cout << a << ’ ’ << b << endl ;
f o r ( i n t i = 0 ; i < n ; i++)
{

d i s t = ( a ∗ ar r [ i ] [ 0 ] + b ∗ ar r [ i ] [ 1 ] ) ∗ ( a ∗ ar r [ i ] [ 0 ] + b ∗ ar r [ i ] [ 1 ] ) /
( a ∗ a + b ∗ b) ;

ang le = a s i n l ( s q r t l ( d i s t / ( a r r [ i ] [ 0 ] ∗ ar r [ i ] [ 0 ] + ar r [ i ] [ 1 ] ∗ ar r [ i ] [ 1 ] )
) ) ;

x = −b / s q r t l ( l en ∗ d i s t ) / tan ( ang le ) ;
y = a / s q r t l ( l en ∗ d i s t ) / tan ( ang le ) ;
s earch [ 0 ] = 2 ∗ x − ar r [ i ] [ 0 ] ;
s earch [ 1 ] = 2 ∗ y − ar r [ i ] [ 1 ] ;
// cout << f i x ed << arr [ i ] [ 0 ] << ’ ’ << arr [ i ] [ 1 ] << ’ ’ << x << ’ ’ << y

<< ’ ’ << search [ 0 ] << ’ ’ << search [ 1 ] << endl ;
i f ( a r r [ i ] [ 1 ] != 0 && p_set . f i nd (make_pair ( search [ 0 ] , s earch [ 1 ] ) ) != p_set
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. end ( ) )
{

cout << −1;
re turn 0 ;

}
}

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

i f ( a r r [ i ] [ 0 ] > ar r [ ans ] [ 0 ] | | ( a r r [ i ] [ 0 ] == arr [ ans ] [ 0 ] ) && f a b s l ( a r r [ i ] [ 1 ] ) <
f a b s l ( a r r [ ans ] [ 1 ] ) )

ans = i ;
cout << ans + 1 ;

}
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Task F (—)
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