
Олимпиада СПбГУ по информатике 2022/23 учебного года

A B C D E F Sum
100 100 100 100 52 65 517

Task A ()

#inc lude <iostream>
#inc lude <map>
#inc lude <set>
#inc lude <vector>
#inc lude <algor ithm>
#inc lude <math . h>
#inc lude <s t r i ng>
#inc lude <iomanip>
#inc lude <deque>
#inc lude <queue>

#de f i n e i n t long long
#de f i n e lod long double
#de f i n e f f f i r s t
#de f i n e s s second
#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 ( )
#de f i n e endl ’ \n ’

#de f i n e fuckyeah cout << "YES" << ’ \n ’
#de f i n e bruh cout << "NO" << ’ \n ’

//#pragma GCC opt imize ("03 , unro l l−l oops ")
//#pragma GCC ta rg e t (" avx2 , bmi , bmi2 , popcnt , l z c n t ")

us ing namespace std ;
typede f pair<int , int> p i i ;
typede f vector<int> v i ;
typede f vector<vi> vvi ;
typede f vector<p i i > vp i i ;
typede f vector<vp i i> vvp i i ;
typede f vector<bool> vb ;
typede f vector<vb> vvb ;

const i n t INF = 1e9+7;
const i n t M = 1e9+7;
const i n t P = 31 ;
const i n t N = 30 ;
const lod PI = 3.1415926535897932384626;

s igned main ( ) {
i n t n = 6 ;
v i a (n , 0) ;

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

i f ( a [ i ] >= q) a [ i ]++;
}
a [ i ] = q ;

}
f o r ( i n t elem : a ) cout << elem << ’ ␣ ’ ;

}
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Task B ()

#inc lude <iostream>
#inc lude <map>
#inc lude <set>
#inc lude <vector>
#inc lude <algor ithm>
#inc lude <math . h>
#inc lude <s t r i ng>
#inc lude <iomanip>
#inc lude <deque>
#inc lude <queue>

#de f i n e i n t long long
#de f i n e lod long double
#de f i n e f f f i r s t
#de f i n e s s second
#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 ( )
#de f i n e endl ’ \n ’

#de f i n e fuckyeah cout << "YES" << ’ \n ’
#de f i n e bruh cout << "NO" << ’ \n ’

//#pragma GCC opt imize ("03 , unro l l−l oops ")
//#pragma GCC ta rg e t (" avx2 , bmi , bmi2 , popcnt , l z c n t ")

us ing namespace std ;
typede f pair<int , int> p i i ;
typede f vector<int> v i ;
typede f vector<vi> vvi ;
typede f vector<p i i > vp i i ;
typede f vector<vp i i> vvp i i ;
typede f vector<bool> vb ;
typede f vector<vb> vvb ;

const i n t INF = 1e9+7;
const i n t M = 1e9+7;
const i n t P = 31 ;
const i n t N = 30 ;
const lod PI = 3.1415926535897932384626;

s igned main ( ) {
s t r i n g cmd ;
c in >> cmd ;
i f (cmd [ 0 ] == ’ f ’ ) {

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

c in >> q ;
s += q ;

}
s ∗= 1e13 ;
cout << s ;

}
e l s e {

i n t n ;
c in >> n ;
i n t q ;
i n t b ;

c in >> q ;
b = 0 ;
b += q % 10 ;
q /= 10 ;
b += (q % 10) ∗ 10 ;
q /= 10 ;
b += (q % 10) ∗ 100 ;
q /= 10 ;

q /= 1e10 ;
i n t s = 0 ;
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s += q % 10 ;
q /= 10 ;
s += (q % 10) ∗ 10 ;
q /= 10 ;
s += (q % 10) ∗ 100 ;
q /= 10 ;
s += (q % 10) ∗ 1000 ;
q /= 10 ;
s += (q % 10) ∗ 10000 ;
q /= 10 ;

s += b ;

f o r ( i n t i = 1 ; i < n ; ++i ) {
c in >> q ;
b = 0 ;
b += q % 10 ;
q /= 10 ;
b += (q % 10) ∗ 10 ;
q /= 10 ;
b += (q % 10) ∗ 100 ;
q /= 10 ;
s += b ;

}
cout << s ;

}
}
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Task C ()

#inc lude <iostream>
#inc lude <map>
#inc lude <set>
#inc lude <vector>
#inc lude <algor ithm>
#inc lude <math . h>
#inc lude <s t r i ng>
#inc lude <iomanip>
#inc lude <deque>
#inc lude <queue>

#de f i n e i n t long long
#de f i n e lod long double
#de f i n e f f f i r s t
#de f i n e s s second
#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 ( )
#de f i n e endl ’ \n ’

#de f i n e fuckyeah cout << "YES" << ’ \n ’
#de f i n e bruh cout << "NO" << ’ \n ’

//#pragma GCC opt imize ("03 , unro l l−l oops ")
//#pragma GCC ta rg e t (" avx2 , bmi , bmi2 , popcnt , l z c n t ")

us ing namespace std ;
typede f pair<int , int> p i i ;
typede f vector<int> v i ;
typede f vector<vi> vvi ;
typede f vector<p i i > vp i i ;
typede f vector<vp i i> vvp i i ;
typede f vector<bool> vb ;
typede f vector<vb> vvb ;

const i n t INF = 1e9+7;
const i n t M = 1e9+7;
const i n t P = 31 ;
const i n t N = 30 ;
const lod PI = 3.1415926535897932384626;

s igned main ( ) {
i n t n = 3 ;
vp i i a (3 ) ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

c in >> a [ i ] . f f >> a [ i ] . s s ;
i f ( a [ i ] . f f > a [ i ] . s s ) swap ( a [ i ] . f f , a [ i ] . s s ) ;

}
set<p i i > ans ;
p i i b ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

ans . i n s e r t ( a [ i ] ) ;
f o r ( i n t j = 0 ; j < n ; ++j ) {

i f ( i == j ) cont inue ;
f o r ( i n t _ = 0 ; _ < 2 ; ++_) {

i f ( a [ j ] . f f > a [ j ] . f f | | a [ j ] . s s > a [ i ] . s s ) {
swap ( a [ j ] . f f , a [ j ] . s s ) ;
cont inue ;

}
i f ( a [ j ] . f f <= a [ i ] . f f && a [ j ] . s s <= a [ i ] . s s ) {

i f ( a [ i ] . f f == a [ j ] . f f && a [ i ] . s s > a [ j ] . s s ) {
b . f f = a [ i ] . f f ;
b . s s = a [ i ] . s s − a [ j ] . s s ;
i f (b . f f > b . s s ) swap (b . f f , b . s s ) ;
i f (b . f f > 0) ans . i n s e r t (b) ;

}
i f ( a [ i ] . f f > a [ j ] . f f && a [ i ] . s s == a [ j ] . s s ) {

b . f f = a [ i ] . s s ;
b . s s = a [ i ] . f f − a [ j ] . f f ;
i f (b . f f > b . s s ) swap (b . f f , b . s s ) ;
i f (b . f f > 0) ans . i n s e r t (b) ;

}
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f o r ( i n t k = 0 ; k < n ; ++k) {
i f ( k == i | | k == j ) cont inue ;
f o r ( i n t __ = 0 ; __ < 2 ; ++__) {

i f ( a [ k ] . f f > a [ i ] . f f | | a [ k ] . s s > a [ i ] . s s ) {
swap ( a [ k ] . f f , a [ k ] . s s ) ;
cont inue ;

}
i f ( a [ i ] . f f == a [ j ] . f f + a [ k ] . f f && a [ j ] . s s == a [ k ] . s s && a [ j ] . s s < a [

i ] . s s ) {
b . f f = a [ i ] . f f ;
b . s s = a [ i ] . s s − a [ j ] . s s ;
i f (b . f f > b . s s ) swap (b . f f , b . s s ) ;
i f (b . f f > 0) ans . i n s e r t (b) ;

}
i f ( a [ i ] . s s == a [ j ] . s s + a [ k ] . s s && a [ j ] . f f == a [ k ] . f f && a [ j ] . f f < a [

i ] . f f ) {
b . s s = a [ i ] . s s ;
b . f f = a [ i ] . f f − a [ j ] . f f ;
i f (b . f f > b . s s ) swap (b . f f , b . s s ) ;
i f (b . f f > 0) ans . i n s e r t (b) ;

}
i f ( a [ i ] . f f < a [ j ] . f f + a [ k ] . f f && a [ i ] . s s >= a [ j ] . s s + a [ k ] . s s ) {

b . f f = a [ i ] . f f − a [ j ] . f f ;
b . s s = a [ j ] . s s ;
i f (b . f f > b . s s ) swap (b . f f , b . s s ) ;
i f (b . f f > 0) ans . i n s e r t (b) ;
i f ( a [ k ] . f f == a [ i ] . f f ) {

b . f f = a [ i ] . f f ;
b . s s = a [ i ] . s s − a [ j ] . s s − a [ k ] . s s ;
i f (b . f f > b . s s ) swap (b . f f , b . s s ) ;
i f (b . f f > 0) ans . i n s e r t (b) ;

}
}
i f ( a [ i ] . s s < a [ j ] . s s + a [ k ] . s s && a [ i ] . f f >= a [ j ] . f f + a [ k ] . f f ) {

b . s s = a [ i ] . s s − a [ j ] . s s ;
b . f f = a [ j ] . f f ;
i f (b . f f > b . s s ) swap (b . f f , b . s s ) ;
i f (b . f f > 0) ans . i n s e r t (b) ;
i f ( a [ k ] . s s == a [ i ] . s s ) {

b . s s = a [ i ] . s s ;
b . f f = a [ i ] . f f − a [ j ] . f f − a [ k ] . f f ;
i f (b . f f > b . s s ) swap (b . f f , b . s s ) ;
i f (b . f f > 0) ans . i n s e r t (b) ;

}
}
swap ( a [ k ] . f f , a [ k ] . s s ) ;

}
}

}
swap ( a [ j ] . f f , a [ j ] . s s ) ;

}

}
}
f o r ( p i i elem : ans ) {

cout << elem . f f << ’ ␣ ’ << elem . s s << endl ;
}

}
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Task D ()

#inc lude <iostream>
#inc lude <map>
#inc lude <set>
#inc lude <vector>
#inc lude <algor ithm>
#inc lude <math . h>
#inc lude <s t r i ng>
#inc lude <iomanip>
#inc lude <deque>
#inc lude <queue>

#de f i n e i n t long long
#de f i n e lod long double
#de f i n e f f f i r s t
#de f i n e s s second
#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 ( )
//#de f i n e endl ’\n ’

#de f i n e fuckyeah cout << "YES" << ’ \n ’
#de f i n e bruh cout << "NO" << ’ \n ’

//#pragma GCC opt imize ("03 , unro l l−l oops ")
//#pragma GCC ta rg e t (" avx2 , bmi , bmi2 , popcnt , l z c n t ")

us ing namespace std ;
typede f pair<int , int> p i i ;
typede f vector<int> v i ;
typede f vector<vi> vvi ;
typede f vector<p i i > vp i i ;
typede f vector<vp i i> vvp i i ;
typede f vector<bool> vb ;
typede f vector<vb> vvb ;

const i n t INF = 1e9+7;
const i n t M = 1e9+7;
const i n t P = 31 ;
const i n t N = 30 ;
const lod PI = 3.1415926535897932384626;

s igned main ( ) {
i n t n ;
c in >> n ;
i n t a ;
c in >> a ;
cout << "1␣" << a << endl ;
cout << "1␣" << a << endl ;

}
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Task E ()

#inc lude <iostream>
#inc lude <map>
#inc lude <set>
#inc lude <vector>
#inc lude <algor ithm>
#inc lude <math . h>
#inc lude <s t r i ng>
#inc lude <iomanip>
#inc lude <deque>
#inc lude <queue>

#de f i n e i n t long long
#de f i n e lod long double
#de f i n e f f f i r s t
#de f i n e s s second
#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 ( )
//#de f i n e endl ’\n ’

#de f i n e fuckyeah cout << "YES" << ’ \n ’
#de f i n e bruh cout << "NO" << ’ \n ’

//#pragma GCC opt imize ("03 , unro l l−l oops ")
//#pragma GCC ta rg e t (" avx2 , bmi , bmi2 , popcnt , l z c n t ")

us ing namespace std ;
typede f pair<int , int> p i i ;
typede f vector<int> v i ;
typede f vector<vi> vvi ;
typede f vector<p i i > vp i i ;
typede f vector<vp i i> vvp i i ;
typede f vector<bool> vb ;
typede f vector<vb> vvb ;

const i n t INF = 1e9+7;
const i n t M = 1e9+7;
const i n t P = 31 ;
const i n t N = 30 ;
const lod PI = 3.1415926535897932384626;

vector<vvi> dp ;

i n t f ( v i const &a ) {
i n t out = 0 ;
i n t s = 9 ;

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

f o r ( i n t k = 0 ; k <= s−j ; ++k) {
f o r ( i n t l = 0 ; l <= 9 ; ++l ) {

out += dp [ a . s i z e ( )−i −1] [ k ] [ l ] ;
}

}
}
s −= a [ i ] ;

}
re turn out ;

}

v i toDig ( i n t n) {
v i a ;
whi l e (n > 0) {

a . push_back (n % 10) ;
n /= 10 ;

}
v i b ;
whi l e ( ! a . empty ( ) ) {

b . push_back ( a . back ( ) ) ;
a . pop_back ( ) ;

}
re turn b ;

}
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s igned main ( ) {
i n t n = 10 ;
i n t mxl = 10 ;
dp . r e s i z e (mxl+1, vv i (10 , v i (10) ) ) ;
dp [ 0 ] [ 0 ] [ 0 ] = 1 ;

f o r ( i n t i = 1 ; i <= mxl ; ++i ) {
f o r ( i n t j = 0 ; j <= 9 ; ++j ) {

f o r ( i n t k = 0 ; j − k >= 0 && k <= 9 ; ++k) {
f o r ( i n t l = 0 ; l <= 9 ; ++l ) {

dp [ i ] [ j ] [ k ] += dp [ i −1] [ j−k ] [ l ] ;
}

}
}

}

i n t t ;
c in >> t ;

s t r i n g cmd ;
c in >> cmd ;

i f (cmd [ 0 ] == ’ t ’ ) {
whi l e ( t−−) {

i n t a ;
c in >> a ;
i n t l = 0 , r = 1e10 ;
whi l e ( r − l > 1) {

i n t m = ( l + r ) / 2 ;
v i M = toDig (m) ;
i f ( f (M) > a ) r = m;
e l s e l = m;

}
v i q = toDig ( l ) ;

f o r ( i n t i = 0 ; i < 10−q . s i z e ( ) ; ++i ) {
f o r ( i n t j = 0 ; j < 10 ; ++j ) {

cout << ’ 0 ’ ;
}
cout << endl ;

}

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

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

i f ( j < w) cout << 1 ;
e l s e cout << 0 ;

}
cout << endl ;

}
cout << endl ;

}
}
e l s e {

whi l e ( t−−) {
v i x ;
f o r ( i n t i = 0 ; i < n ; ++i ) {

i n t q = 0 ;
s t r i n g s ;
c in >> s ;
f o r ( i n t j = 0 ; j < n ; ++j ) {

i f ( s [ j ] == ’ 1 ’ ) q++;
}
x . push_back (q ) ;

}
s o r t ( a l l ( x ) ) ;
v i a ;
a . push_back (x [ 0 ] ) ;
f o r ( i n t i = 0 ; i+1 < n ; ++i ) {

a . push_back (x [ i +1] − x [ i ] ) ;
}
cout << f ( a ) << endl ;
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}
}

}
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Task F ()

a = in t ( input ( ) )
b = in t ( input ( ) )
p r i n t ( a + b)
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