
Олимпиада СПбГУ по информатике 2020/21 учебного года

A B C D E F Sum
100 100 100 100 55 25 480

Task A ()

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

us ing namespace std ;
#de f i n e i n t long long

s igned main ( ) {
c in . t i e ( ) ;
cout . t i e ( ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
i n t a ;
c in >> a ;
i f ( a <= 9) {

cout << a ;
e x i t (0 ) ;

}
a += (a − 1 − 1) / 9 ;
cout << a % 10 ;

}
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Task B ()

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

us ing namespace std ;
#de f i n e i n t long long

s igned main ( ) {
c in . t i e ( ) ;
cout . t i e ( ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
i n t n , k ;
c in >> n >> k ;
s t r i n g s ;
c in >> s ;
i n t ans = 0 ;
i n t pos = 0 ;
whi l e ( pos != s . s i z e ( ) ) {

set<int> l e t t e r s ;
i n t beg = pos ;
whi l e ( pos != s . s i z e ( ) && l e t t e r s . s i z e ( ) <= 3 && pos − beg < k) {

l e t t e r s . i n s e r t ( s [ pos ] − ’ a ’ ) ;
pos++;

}
i f ( l e t t e r s . s i z e ( ) > 3 | | pos − beg > k) pos−−;
ans++;

}
cout << ans ;

}
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Task C ()

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

us ing namespace std ;

s igned main ( ) {
c in . t i e ( ) ;
cout . t i e ( ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
i n t n , x , y ;
c in >> n >> x >> y ;
i n t v [ n ] ;
i n t w[ n ] ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

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

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

ans [m] = −1;
}
i n t dp [ 2 ] [ x + 1 ] ;
bool from [ n ] [ x + 1 ] ;
f o r ( i n t i 1 = 0 ; i 1 < 2 ; ++i1 ) {

f o r ( i n t i = 0 ; i < x + 1 ; ++i ) {
dp [ i 1 ] [ i ] = −1e9 ;

}
}
dp [ 0 ] [ 0 ] = 0 ;
f o r ( i n t k = 0 ; k < n ; ++k) {

f o r ( i n t i = 0 ; i < x + 1 ; ++i ) {
dp [ 1 ] [ i ] = dp [ 0 ] [ i ] ;
from [ k ] [ i ] = f a l s e ;
i f ( i < v [ k ] ) cont inue ;
i f (dp [ 0 ] [ i − v [ k ] ] + w[ k ] > dp [ 1 ] [ i ] ) {

dp [ 1 ] [ i ] = dp [ 0 ] [ i − v [ k ] ] + w[ k ] ;
from [ k ] [ i ] = true ;

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

dp [ 0 ] [ j ] = dp [ 1 ] [ j ] ;
dp [ 1 ] [ j ] = −1e9 ;

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

W += w[ l ] ;
}
i n t id = 0 ;
f o r ( i n t i = 0 ; i < x + 1 ; ++i ) {

i f (dp [ 0 ] [ id ] < dp [ 0 ] [ i ] ) {
id = i ;

}
}
i n t r e s = dp [ 0 ] [ id ] ;
i f (W − r e s > y) {

cout << −1;
e x i t (0 ) ;

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

i f ( from [ i t ] [ id ] ) {
ans [ i t ] = 0 ;
id −= v [ i t ] ;

}
}
f o r ( i n t i 1 = 0 ; i 1 < n ; ++i1 ) {

i f ( ans [ i 1 ] == −1) {
cout << "y" ;

} e l s e cout << "x" ;
}
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}
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Task D ()

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

us ing namespace std ;

s igned main ( ) {
c in . t i e ( ) ;
cout . t i e ( ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
i n t n ;
c in >> n ;
s t r i n g s ;
c in >> s ;
vector<pair<int , int>> id s ;
f o r ( i n t i = 0 ; i < s . s i z e ( ) ; ++i ) {

i n t type = 0 ;
i f ( s [ i ] == ’ [ ’ | | s [ i ] == ’ ] ’ ) {

type = 1 ;
}
i f ( i d s . s i z e ( ) != 0 && id s . back ( ) . second == type ) {

i d s . pop_back ( ) ;
} e l s e {

i d s . push_back ({ i , type }) ;
}

}
cout << id s . s i z e ( ) / 2 ;

}
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Task E ()

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

us ing namespace std ;
const i n t fuck = 1337 ;

i n t getpos ( i n t id , vector<int> &cnt ) {
i n t pos = id ;
whi l e ( cnt [ pos ] == 1) {

pos++;
pos %= cnt . s i z e ( ) ;

}
re turn pos ;

}

s igned main ( ) {
c in . t i e ( ) ;
cout . t i e ( ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
s t r i n g s ;
c in >> s ;
i f ( s == "add" ) {

i n t t ;
c in >> t ;
whi l e ( t−−) {

i n t n , k ;
c in >> n >> k ;
vector<int> a (k ) ;
f o r ( i n t i = 0 ; i < k ; ++i ) {

c in >> a [ i ] ;
}
i f (n == 1000000) {

cout << fuck << ’ \n ’ ;
cont inue ;

}
vector<int> cnt (n) ;
f o r ( i n t j = 0 ; j < n ; ++j ) {

cnt [ j ] = 0 ;
}
f o r ( i n t l = 0 ; l < k ; ++l ) {

cnt [ a [ l ] − 1]++;
}
i n t y = 0 ;
f o r ( i n t m = 0 ; m < n ; ++m) {

in t pos = getpos (m, cnt ) ;
i n t d i s t = ( pos − m + n) % n ;
y = max(y , d i s t ) ;

}
i f ( y == 1) {

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

in t pos = getpos (m, cnt ) ;
i n t d i s t = ( pos − m + n) % n ;
i f ( d i s t == y && cnt [ ( pos + 1) % n ] == 0) {

i f ( ans == −1)ans = pos + 1 ;
}

}
cout << ans << ’ \n ’ ;
cont inue ;

}
i f ( y == 2) {

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

in t pos = getpos (m, cnt ) ;
i n t d i s t = ( pos − m + n) % n ;
i f ( d i s t == y && cnt [ ( pos + 1) % n ] == 0) {

i f ( ans == −1)ans = pos + 1 ;
}

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

in t pos = getpos (m, cnt ) ;
i n t d i s t = ( pos − m + n) % n ;
i f ( d i s t == 1 && cnt [ (m − 1 + n) % n ] == 0) {
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i f ( ans == −1)ans = pos + 1 ;
}

}
cout << ans << ’ \n ’ ;
cont inue ;

}
i f ( y == 3) {

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

in t pos = getpos (m, cnt ) ;
i n t d i s t = ( pos − m + n) % n ;
i f ( d i s t == y) {

i f ( ans == −1)ans = pos + 1 ;
}

}
cout << ans << ’ \n ’ ;
cont inue ;

}
}

} e l s e {
i n t t ;
c in >> t ;
whi l e ( t−−) {

i n t n , k ;
c in >> n >> k ;
vector<int> a (k + 1) ;
f o r ( i n t i = 0 ; i < k + 1 ; ++i ) {

c in >> a [ i ] ;
}
i f (n == 1000000) {

f o r ( i n t i = 0 ; i < k + 1 ; ++i ) {
i f ( a [ i ] != fuck ) {

cout << a [ i ] << "␣" ;
}

}
cout << "\n" ;
cont inue ;

}
vector<int> cnt (n) ;
f o r ( i n t j = 0 ; j < n ; ++j ) {

cnt [ j ] = 0 ;
}
f o r ( i n t l = 0 ; l < k + 1 ; ++l ) {

cnt [ a [ l ] − 1]++;
}
i n t y = 0 ;
f o r ( i n t m = 0 ; m < n ; ++m) {

in t pos = getpos (m, cnt ) ;
i n t d i s t = ( pos − m + n) % n ;
y = max(y , d i s t ) ;

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

in t pos = getpos (m, cnt ) ;
i n t d i s t = ( pos − m + n) % n ;
i f ( d i s t == y) {

i f ( ans == −1)
ans = ( pos − 1 + n) % n ;

e l s e {
i f ( cnt [ ( pos + 2) % n ] == 0) ans = ( pos − 1 + n) % n ;

}
}

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

i f ( a [ i ] != ans ) {
cout << a [ i ] << "␣" ;

}
}
cout << "\n" ;

}
}

}
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Task F ()

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

us ing namespace std ;

s igned main ( ) {
c in . t i e ( ) ;
cout . t i e ( ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
i n t n ;
c in >> n ;
vector<pair<int , int>> P = {{0 , 0} ,

{0 , 1} ,
{1 , 1} ,
{1 , 0}} ;

vector<pair<int , int>> vecs = {{1 , 1} ,
{1 , 0} ,
{1 , −1},
{0 , 1} ,
{0 , −1},
{−1, 0} ,
{−1, 1} ,
{−1, −1}};

cout << P. s i z e ( ) << "\n" ;
f o r ( i n t i = 0 ; i < P. s i z e ( ) ; ++i ) {

cout << P[ i ] . f i r s t << "␣" << P[ i ] . second << "\n" ;
}
f o r ( i n t j = 0 ; j < n ; ++j ) {

cout << vecs [ j ] . f i r s t << "␣" << vecs [ j ] . second << ’ \n ’ ;
}

}
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