
Олимпиада СПбГУ по информатике 2018/19 учебного года

Гарипов Роман Исмагилович

A B C D E F Sum
100 100 100 0 35 24 359

Task A (100)

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

us ing namespace std ;

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

typede f long long l l ;

//mt19937 rnd (228) ;

i n t main ( ) {
#i f d e f HOME
freopen ( " input . txt " , " r t " , s td in ) ;
#end i f //HOME
ios_base : : sync_with_stdio (0 ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;
i n t n , m;
c in >> n >> m;
i f (n > m){

cout << "No" ;
re turn 0 ;

}
i n t cur = n ;
f o r ( i n t i = 0 ; i < 32 ; i++){

i f ( cur == m){
cout << "Yes" ;
re turn 0 ;

}
cur = cur ∗ 2 ;

}
cout << "No" ;
re turn 0 ;

}
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Task B (100)

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

us ing namespace std ;

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

typede f long long l l ;

bool check ( s t r i n g &s ) {
i n t n = len ( s ) ;
f o r ( i n t i = 0 ; i < n − 1 ; i++){

i f ( s [ i ] == ’ o ’ && s [ i + 1 ] == ’ r ’ ) r e turn true ;
}
re turn f a l s e ;

}

i n t main ( ) {
#i f d e f HOME
freopen ( " input . txt " , " r t " , s td in ) ;
#end i f // HOME
ios_base : : sync_with_stdio (0 ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;
i n t n ;
c in >> n ;
s t r i n g s ;
c in >> s ;
i f ( check ( s ) ) {

cout << "Yes" ;
re turn 0 ;

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

i f ( s [ i ] == ’ o ’ && s [ i + 2 ] ==’ r ’ ) {
cout << "Yes" ;
re turn 0 ;

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

i f ( s [ i ] == ’ r ’ && s [ i + 1 ] == ’ o ’ ) {
cout << "Yes" ;
re turn 0 ;

}
}
cout << "No" ;
re turn 0 ;

}
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Task C (100)

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

us ing namespace std ;

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

typede f long long l l ;

#de f i n e _FORTIFY_SOURCE 0
#pragma GCC opt imize ( "Ofast " )
#pragma GCC opt imize ( "no−stack−pro t e c t o r " )
#pragma GCC opt imize ( " unro l l−l oops " )
#pragma GCC ta rg e t ( " sse , sse2 , sse3 , s s se3 , popcnt , abm,mmx, tune=nat ive " )
#pragma GCC opt imize ( " f a s t−math" )

const i n t N = 1e5 + 10 ;

vec to r <int> g [N ] ;
vec to r <int> d ;
vec to r <int> sz ;
i n t ans [N ] ;

void d f s ( i n t v , i n t depth , i n t p) {
d [ v ] = depth ;
f o r ( i n t i : g [ v ] )

i f (d [ i ] == −1)
d f s ( i , depth + 1 , v ) ;

sz [ v]++;
f o r ( i n t i : g [ v ] )

sz [ v ] += sz [ i ] ;
i n t mx = len (d) − sz [ v ] ;
f o r ( i n t i : g [ v ] )

i f ( i != p)
mx = max( sz [ i ] , mx) ;

ans [ v ] = mx + 1 ;
}

i n t main ( ) {
#i f d e f HOME
freopen ( " input . txt " , " r t " , s td in ) ;
#end i f //HOME
ios_base : : sync_with_stdio (0 ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;
i n t n ;
c in >> n ;
bool ok = true ;
f o r ( i n t i = 0 ; i < n − 1 ; i++){

i n t a , b ;
c in >> a >> b ;
a−−;
b−−;
i f ( f abs (b − a ) != 1) ok = f a l s e ;
g [ a ] . push_back (b) ;
g [ b ] . push_back ( a ) ;

}
i f ( ok ) {
i n t x = 0 , y = n − 1 ;
f o r ( i n t i = 0 ; i < n ; i++){

i n t r e s = max(x , y ) + 1 ;
cout << re s << ’ ␣ ’ ;
x++;
y−−;

}
re turn 0 ;
}
d . r e s i z e (n , −1) ;

sz . r e s i z e (n , 0) ;
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d f s (0 , 0 , −1) ;
f o r ( i n t i = 0 ; i < n ; i++)
cout << ans [ i ] << ’ ␣ ’ ;
r e turn 0 ;

}
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Task D (0)

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

us ing namespace std ;

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

typede f long long l l ;

bool check ( s t r i n g a , s t r i n g b) {
i n t n = len ( a ) ;
i n t id1 = n − 1 ;
i n t id2 = 0 ;
i n t k = 0 ;
whi l e ( k < 5) {

i f ( a [ id1 ] == b [ id2 ] ) {
k++;
id1−−;
id2++;

}
e l s e break ;
i f ( id1 < 0) break ;
i f ( id2 >= n) break ;

}
i f ( k >= 5) re turn true ;
e l s e re turn f a l s e ;

}

bool f i nd ( s t r i n g a , s t r i n g b) {
i n t n = len ( a ) ;
i n t m = len (b) ;
unordered_map <st r i ng , bool> was ;
f o r ( i n t i = 0 ; i < n − m + 1 ; i++){

s t r i n g tmp = a . subs t r ( i , m) ;
was [ tmp ] = true ;

}
re turn was [ b ] ;

}

i n t main ( ) {
#i f d e f HOME
freopen ( " input . txt " , " r t " , s td in ) ;
#end i f //HOME
ios_base : : sync_with_stdio (0 ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;
srand ( time ( nu l l p t r ) ) ;

s t r i n g s ;
i n t t , n , p ;
c in >> s >> t >> n >> p ;
i f ( s == " s p l i t " ) {

f o r ( i n t t t = 0 ; t t < t ; t t++){
s t r i n g tmp ;
c in >> tmp ;
s t r i n g a , b , c ;
a = tmp . subs t r (0 , 7) ;
b = tmp . subs t r (2 , 7) ;
c = tmp . subs t r (0 , 2) + tmp . subs t r (7 , 2) + "zgq" ;
cout << a << ’ ␣ ’<< b << ’ ␣ ’ << c << "\n" ;

}
}
e l s e {

f o r ( i n t t t = 0 ; t t < t ; t t++){
s t r i n g a , b ;
c in >> a >> b ;
s t r i n g ca , cb ;
f o r ( i n t j = 2 ; j < l en ( a ) ; j++)

ca = ca + a [ j ] ;
f o r ( i n t j = 0 ; j <= 4 ; j++)
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cb = cb + b [ j ] ;
i f ( ca == cb ) {

cout << a << b [ 5 ] << b [ 6 ] << "\n" ;
cont inue ;

}
swap (a , b) ;
ca = "" ;
cb = "" ;
f o r ( i n t j = 2 ; j < l en ( a ) ; j++)

ca = ca + a [ j ] ;
f o r ( i n t j = 0 ; j <= 4 ; j++)

cb = cb + b [ j ] ;
i f ( ca == cb ) {

cout << a << b [ 5 ] << b [ 6 ] << "\n" ;
}
e l s e {

s t r i n g x ;
s t r i n g y ;
i f ( f i nd (a , "zgq" ) )

x = a ;
e l s e
i f ( f i nd (b , "zgq" ) )

x = b ;
i f ( x == a ) y = b ;
e l s e y = a ;
i f ( x [ 0 ] == y [ 0 ] && x [ 1 ] == y [ 1 ] && x [ 0 ] != y [ 2 ] && x [ 1 ] != y [ 3 ] )

cout << y << x [ 2 ] << x [ 3 ] ;
e l s e

cout << y << x [ 0 ] << x [ 1 ] ;
cout << "\n" ;

}
}

}
re turn 0 ;

}

6



Task E (35)

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

us ing namespace std ;

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

typede f long long l l ;

s t r u c t pt{
l l x , y , id ;
pt ( ) {}
pt ( i n t a , i n t b) {

x = a ;
y = b ;

}
l l d i s t ( ) {

re turn fabs ( y ) ;
}

} ;

bool cmp( pt a , pt b) {
i f ( a . x == b . x )

re turn ( a . d i s t ( ) <= b . d i s t ( ) ) ;
e l s e

re turn ( a . x > b . x ) ;
}

vec to r <pt> a ;

i n t main ( ) {
#i f d e f HOME
freopen ( " input . txt " , " r t " , s td in ) ;
#end i f //HOME
ios_base : : sync_with_stdio (0 ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;
i n t n ;
c in >> n ;
a . r e s i z e (n) ;

f o r ( i n t i = 0 ; i < n ; i++){
c in >> a [ i ] . x >> a [ i ] . y ;
a [ i ] . id = i + 1 ;

}
pt p , q ;
s o r t ( a l l ( a ) , cmp) ;
c in >> p . x >> p . y >> q . x >> q . y ;
i f ( ( a [ 0 ] . x == a [ 1 ] . x ) && (a [ 0 ] . d i s t ( ) == a [ 1 ] . d i s t ( ) ) )

cout << −1;
e l s e

cout << a [ 0 ] . id ;
r e turn 0 ;

}
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Task F (24)

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

us ing namespace std ;

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

typede f long long l l ;

const i n t N = 1e5 + 10 ;

l l a [N ] [ 2 ] ;

i n t n ;
l l k ;

l l s o l v e ( ) {
l l ans = −1;

re turn ans ;
}

i n t main ( ) {
#i f d e f HOME
freopen ( " input . txt " , " r t " , s td in ) ;
#end i f //HOME
ios_base : : sync_with_stdio (0 ) ;
c in . t i e (0 ) ;
cout . t i e (0 ) ;
srand ( time ( nu l l p t r ) ) ;
c in >> n >> k ;
f o r ( i n t i = 0 ; i < n ; i++)

c in >> a [ i ] [ 0 ] >> a [ i ] [ 1 ] ;
l l ans = −1;
mt19937 rnd (228228239 + 239) ;

whi l e ( c l o ck ( ) < CLOCKS_PER_SEC ∗ 0 . 5 ) {
l l ra = 0 , rb = 0 ;
l l r e s = 0 ;
f o r ( i n t i = 0 ; i < n ; i++){

i f ( rnd ( ) % 3 == 2) rb += k ;
e l s e ra += k ;
i f ( ra > a [ i ] [ 0 ] ) {

r e s += a [ i ] [ 0 ] ;
ra −= a [ i ] [ 0 ] ;

}
e l s e {

r e s += ra ;
ra = 0 ;

}
i f ( rb > a [ i ] [ 1 ] ) {

r e s += a [ i ] [ 1 ] ;
rb −= a [ i ] [ 1 ] ;

}
e l s e {

r e s += rb ;
rb = 0 ;

}
}
i f ( ans < r e s ) {

ans = r e s ;
}

}

whi l e ( c l o ck ( ) < CLOCKS_PER_SEC ∗ 0 . 98 ) {
l l ra = 0 , rb = 0 ;
l l r e s = 0 ;
f o r ( i n t i = 0 ; i < n ; i++){

i f ( rnd ( ) % 3 == 0) ra += k ;
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e l s e rb += k ;
i f ( ra > a [ i ] [ 0 ] ) {

r e s += a [ i ] [ 0 ] ;
ra −= a [ i ] [ 0 ] ;

}
e l s e {

r e s += ra ;
ra = 0 ;

}
i f ( rb > a [ i ] [ 1 ] ) {

r e s += a [ i ] [ 1 ] ;
rb −= a [ i ] [ 1 ] ;

}
e l s e {

r e s += rb ;
rb = 0 ;

}
}
i f ( ans < r e s ) {

ans = r e s ;
}

}

cout << ans ;
re turn 0 ;

}
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