
Олимпиада СПбГУ по информатике 2021/22 учебного года

A B C D E F Sum
100 100 100 100 58 0 458

Task A ()

#de f i n e _CRT_SECURE_NO_WARNINGS
#de f i n e _USE_MATH_CONSTANTS
#inc lude <b i t s / s tdc++.h>
#de f i n e f o r a l l ( i , x ) f o r ( auto& i : x )
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e r a l l ( x ) x . rbeg in ( ) , x . rend ( )

us ing namespace std ;
us ing l l = long long ;
us ing u l l = unsigned long long ;
us ing ld = long double ;

void s o l v e ( ) {
i n t n ;
c in >> n ;
map<l l , l l > a ;
f o r ( i n t i = 0 ; i < n ; i++) {

i n t x , y ;
c in >> x >> y ;
whi l e ( x%10==0){

x/=10;y++;
}
a [ y ] += x ;

}
whi l e ( a . s i z e ( ) > 1) {

pair<l l , l l > cur = ∗a . begin ( ) ;
i f ( cur . second%10){

break ;
}
e l s e {

a . e r a s e ( a . begin ( ) ) ;
whi l e ( cur . second%10==0){

cur . second /=10;
cur . f i r s t ++;

}
a [ cur . f i r s t ] += cur . second ;

}
}
pair<l l , l l > cur = ∗a . begin ( ) ;
a . e r a s e ( a . begin ( ) ) ;
whi l e ( cur . second%10==0){

cur . second /=10;
cur . f i r s t ++;

}
a [ cur . f i r s t ] += cur . second ;
cout << a . begin ( )−>f i r s t ;

}

s igned main ( ) {
c in . t i e (0 )−>i o s : : sync_with_stdio (0 ) ;
cout << s e t p r e c i s i o n (15) << f i x ed ;
i n t t t = 1 ;
// c in >> t t ;
whi l e ( tt−−) s o l v e ( ) ;
r e turn 0 ;
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Task B ()

#de f i n e _CRT_SECURE_NO_WARNINGS
#de f i n e _USE_MATH_CONSTANTS
#inc lude <b i t s / s tdc++.h>
#de f i n e f o r a l l ( i , x ) f o r ( auto& i : x )
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e r a l l ( x ) x . rbeg in ( ) , x . rend ( )

us ing namespace std ;
us ing l l = long long ;
us ing u l l = unsigned long long ;
us ing ld = long double ;

void s o l v e ( ) {
i n t n ;
c in >> n ;
vector<int> v(n) ;
f o r a l l ( i , v ) c in >> i ;
stack<int> ind ;
f o r ( i n t i = 0 ; i < n ; i++) i f ( v [ i ] ) ind . push ( i ) ;

whi l e ( ! ind . empty ( ) ) {
whi l e ( v [ ind . top ( ) ] ) {

cout << "Fl ip ␣and␣wait " << endl ;
i n t cur = 0 ;
whi l e ( cur <= ind . top ( ) ) {

s t r i n g s ;
c in >> s ;
i n t cnt = 0 ;
f o r a l l ( i , s ) i f ( i == ’ e ’ ) cnt++;
cnt /= 2 ;
cur += cnt ;
i f ( cur <= ind . top ( ) ) cout << "Wait" << endl ;
e l s e break ;

}
v [ ind . top ( ) ]−−;

}
ind . pop ( ) ;

}
cout << "Stop" << endl ;

}

s igned main ( ) {
c in . t i e (0 )−>i o s : : sync_with_stdio (0 ) ;
cout << s e t p r e c i s i o n (15) << f i x ed ;
i n t t t = 1 ;
// c in >> t t ;
whi l e ( tt−−) s o l v e ( ) ;
r e turn 0 ;

}
// t e s t sys − good luck
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Task C ()

#de f i n e _CRT_SECURE_NO_WARNINGS
#de f i n e _USE_MATH_CONSTANTS
#inc lude <b i t s / s tdc++.h>
#de f i n e f o r a l l ( i , x ) f o r ( auto& i : x )
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e r a l l ( x ) x . rbeg in ( ) , x . rend ( )

us ing namespace std ;
us ing l l = long long ;
us ing u l l = unsigned long long ;
us ing ld = long double ;

map<st r i ng , s t r i ng> m1 = {{"00" , "?0" } , {"10" , "1?" } , {"11" , "?1" } , {"01" , "0?" }} ;
map<st r i ng , s t r i ng> m2 = {{"?0" , "00" } , {"1?" , "10" } , {"?1" , "11" } , {"0?" , "01" }} ;

void s o l v e ( ) {
s t r i n g s ;
c in >> s ;
i n t n = s . s i z e ( ) ;
bool f = 0 ;
f o r a l l ( i , s ) i f ( i == ’ ? ’ ) f = 1 ;
i f ( ! f ) {

f o r ( i n t i = 0 ; i < n ; i += 2) {
s t r i n g t = s . subs t r ( i , 2) ;
i f ( t . s i z e ( ) == 2) cout << m1[ t ] ;
e l s e cout << s [ i ] ;

}
cout << endl ;

}
e l s e {

f o r ( i n t i = 0 ; i < n ; i += 2) {
s t r i n g t = s . subs t r ( i , 2) ;
i f ( t . s i z e ( ) == 2) cout << m2[ t ] ;
e l s e cout << s [ i ] ;

}
cout << endl ;

}
}

s igned main ( ) {
c in . t i e (0 )−>i o s : : sync_with_stdio (0 ) ;
cout << s e t p r e c i s i o n (15) << f i x ed ;
i n t t t = 1 ;
c in >> t t ;
whi l e ( tt−−) s o l v e ( ) ;
r e turn 0 ;

}
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Task D ()

#de f i n e _CRT_SECURE_NO_WARNINGS
#de f i n e _USE_MATH_CONSTANTS
#inc lude <b i t s / s tdc++.h>
#de f i n e f o r a l l ( i , x ) f o r ( auto& i : x )
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e r a l l ( x ) x . rbeg in ( ) , x . rend ( )

us ing namespace std ;
us ing l l = long long ;
us ing u l l = unsigned long long ;
us ing ld = long double ;

const l l mod = 998244353;

void s o l v e ( ) {
l l n ;
c in >> n ;
n++;
l l ans2 = n / mod + n / (mod ∗ mod) ;
l l x = 1 ;
i f (n%mod == 0) {

cout << ans2 << ’ ␣ ’ << (n/mod&1?mod−1:1) ;
r e turn ;

}
l l add = (n/mod&1) ;
i f ( add == 0) add = 1 ;
e l s e add = mod − 1 ;
n %= mod ;

i f (n > (mod−1>>1)) {
f o r ( l l i = 2 ; i <= mod−1−n ; i++){

x ∗= i ;
x%=mod ;

}
f o r ( l l i = mod − n ; i <= (mod−1>>1) ; i++){

x ∗= (− i ∗ i ) % mod ;
x%=mod ;

}
i f ( x < 0) x += mod ;
cout << ans2 << ’ ␣ ’ << add ∗ x % mod ;

}
e l s e {

f o r ( l l i = 2 ; i <= n ; i++){
x ∗= i ;
x%=mod ;

}
cout << ans2 << ’ ␣ ’ << add ∗ x % mod ;

}
}

s igned main ( ) {
c in . t i e (0 )−>i o s : : sync_with_stdio (0 ) ;
cout << s e t p r e c i s i o n (15) << f i x ed ;
i n t t t = 1 ;
// c in >> t t ;
whi l e ( tt−−) s o l v e ( ) ;
r e turn 0 ;

}
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Task E ()

#de f i n e _CRT_SECURE_NO_WARNINGS
#de f i n e _USE_MATH_CONSTANTS
#inc lude <b i t s / s tdc++.h>
#de f i n e f o r a l l ( i , x ) f o r ( auto& i : x )
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e r a l l ( x ) x . rbeg in ( ) , x . rend ( )

us ing namespace std ;
us ing l l = long long ;
us ing u l l = unsigned long long ;
us ing ld = long double ;

void s o l v e ( ) {
i n t n ;
c in >> n ;
vector<int> v(n) ;
f o r a l l ( i , v ) c in >> i ;
i n t q ;
c in >> q ;
whi l e (q−−){

i n t a , b , d ;
c in >> a >> b >> d ;
l l ans = 0 ;
f o r ( i n t i = a ; i < b ; i++) ans += (d + v [ i ] − 1) / v [ i ] ;
cout << ans << ’ \n ’ ;

}
}

s igned main ( ) {
c in . t i e (0 )−>i o s : : sync_with_stdio (0 ) ;
cout << s e t p r e c i s i o n (15) << f i x ed ;
i n t t t = 1 ;
// c in >> t t ;
whi l e ( tt−−) s o l v e ( ) ;
r e turn 0 ;

}
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Task F ()

#de f i n e _CRT_SECURE_NO_WARNINGS
#de f i n e _USE_MATH_CONSTANTS
#inc lude <b i t s / s tdc++.h>
#de f i n e f o r a l l ( i , x ) f o r ( auto& i : x )
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e r a l l ( x ) x . rbeg in ( ) , x . rend ( )

us ing namespace std ;
us ing l l = long long ;
us ing u l l = unsigned long long ;
us ing ld = long double ;

mt19937 rnd ( chrono : : h igh_reso lut ion_clock : : now( ) . time_since_epoch ( ) . count ( ) ) ;

void s o l v e ( ) {
i n t n ;
c in >> n ;
vector<pair<int , int>> v(n) ;
f o r a l l ( i , v ) {

c in >> i . f i r s t >> i . second ;
}
vector<int> cur (n+1, 0) ;
i n t mx = 0 ;
whi l e ( c l o ck ( ) /( double )CLOCKS_PER_SEC <= 1 . 9 ) {

map<int , int> m;
m[ 0 ] = 1 ;
f o r ( i n t i = 1 ; i <= n ; i++){

m[ cur [ i ] = cur [ i −1] + ( rnd ( ) % (v [ i −1] . second − v [ i −1] . f i r s t + 1) + v [ i −1] . f i r s t ) ]++;
}
i n t cnt = 0 ;
f o r a l l ( i , m) cnt = max( cnt , i . second ) ;
mx = max(mx, cnt ) ;

}
cout << mx;

}

s igned main ( ) {
c in . t i e (0 )−>i o s : : sync_with_stdio (0 ) ;
cout << s e t p r e c i s i o n (15) << f i x ed ;
i n t t t = 1 ;
// c in >> t t ;
whi l e ( tt−−) s o l v e ( ) ;
r e turn 0 ;

}//agv9
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