
Олимпиада СПбГУ по информатике 2020/21 учебного года

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

Task A ()

de f s o l v e (n) :
n = (n − 1) % 9
ans = 9
i f n < 7 :

ans = n + 1
e l i f n == 7 :

ans = 8
return ans

n = in t ( input ( ) )
i f n >= 10 and (n − 10) % 9 == 0 :

p r i n t (0 )
e l s e :

p r i n t ( s o l v e (n) )

# x = 111111111111111111111111111111111111111111111111111111111111111111111111111111111
111111111111111111111111111111111111111111111111111111111111111111111111111111111
111111111111111111111111111111111111111111111111111111111111111111111111111111111
111111111111111111111111111111111111111111111111111111111111111111111111111111111
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111∗∗2
# x = s t r ( x )
# # pr in t ( x )

# f o r n in range (1 , 301) :
# cur = (n − 1) % 9
# ans = so l v e (n)
# i f ans != ord (x [ n − 1 ] ) − ord ( ’ 0 ’ ) :
# pr in t (n , ans , ord (x [ n − 1 ] ) − ord ( ’ 0 ’ ) , f l u s h=True )
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Task B ()

#inc lude <b i t s / s tdc++.h>
us ing namespace std ;
template<typename A, typename B = A> using pr = pair<A, B>;
#de f i n e vec vec to r
#de f i n e ar array
#de f i n e a l l ( a ) ( a ) . begin ( ) , ( a ) . end ( )
#de f i n e l en ( a ) ( ( i n t ) ( ( a ) . s i z e ( ) ) )

i n t main ( ) {
i o s : : sync_with_stdio ( f a l s e ) , c in . t i e ( nu l l p t r ) ;

i n t n , k ;
c in >> n >> k ;
s t r i n g s ;
c in >> s ;
i n t ans = 0 ;
f o r ( i n t i = 0 ; i < n ; ) {

i n t j = i ;
set<char> s t ;
i n t to = min (n , i + k ) ;
whi l e ( j < to && len ( s t ) <= 3) {

s t . i n s e r t ( s [ j ] ) ;
j++;

}
ans++;
i f ( l en ( s t ) == 4)

i = j − 1 ;
e l s e

i = j ;
}
cout << ans << ’ \n ’ ;

}
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Task C ()

#inc lude <b i t s / s tdc++.h>
us ing namespace std ;
template<typename A, typename B = A> using pr = pair<A, B>;
#de f i n e vec vec to r
#de f i n e ar array
#de f i n e a l l ( a ) ( a ) . begin ( ) , ( a ) . end ( )
#de f i n e l en ( a ) ( ( i n t ) ( ( a ) . s i z e ( ) ) )

const i n t A = 250001;
const i n t N = 500 ;

i n t dp [N ] [A ] ;
b i t s e t <A> par [N ] ;

i n l i n e bool setmin ( i n t &a , i n t b) {
i f ( a > b) {

a = b ;
re turn true ;

}
re turn f a l s e ;

}

i n t main ( ) {
i o s : : sync_with_stdio ( f a l s e ) , c in . t i e ( nu l l p t r ) ;

i n t n , x , y ;
c in >> n >> x >> y ;
vec<int> v(n) ;
f o r ( auto &x : v )

c in >> x ;
vec<int> w(n) ;
f o r ( auto &x : w)

c in >> x ;

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

dp [ i ] [ j ] = y + 1 ;

dp [ 0 ] [ 0 ] = w [ 0 ] ;
dp [ 0 ] [ v [ 0 ] ] = 0 ;
par [ 0 ] [ v [ 0 ] ] = 1 ;

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

i f (dp [ i − 1 ] [ j ] > y )
cont inue ;

i f ( setmin (dp [ i ] [ j ] , dp [ i − 1 ] [ j ] + w[ i ] ) )
par [ i ] [ j ] = 0 ;

i f ( j + v [ i ] < A)
i f ( setmin (dp [ i ] [ j + v [ i ] ] , dp [ i − 1 ] [ j ] ) )

par [ i ] [ j + v [ i ] ] = 1 ;
}

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

s t r i n g r e s (n , ’ y ’ ) ;
f o r ( i n t i = n − 1 ; i >= 0 ; i−−)

i f ( par [ i ] [ va l ] ) {
va l −= v [ i ] ;
r e s [ i ] = ’ x ’ ;

}

cout << re s << ’ \n ’ ;
r e turn 0 ;

}

cout << "−1\n" ;
}
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Task D ()

#inc lude <b i t s / s tdc++.h>
us ing namespace std ;
template<typename A, typename B = A> using pr = pair<A, B>;
#de f i n e vec vec to r
#de f i n e ar array
#de f i n e a l l ( a ) ( a ) . begin ( ) , ( a ) . end ( )
#de f i n e l en ( a ) ( ( i n t ) ( ( a ) . s i z e ( ) ) )

i n t main ( ) {
i o s : : sync_with_stdio ( f a l s e ) , c in . t i e ( nu l l p t r ) ;

i n t n ;
s t r i n g s ;
c in >> n >> s ;
n ∗= 2 ;
vec<int> type (n) ;
f o r ( i n t i = 0 ; i < n ; i++)

type [ i ] = ( s [ i ] == ’ [ ’ | | s [ i ] == ’ ] ’ ) ;

vec<int> s t ;
f o r ( i n t i = 0 ; i < n ; ) {

i n t j = i ;
whi l e ( j < n && type [ j ] == type [ i ] )

j++;
i f ( ( j − i ) % 2 == 0) {

i = j ;
cont inue ;

}
i f ( ! l en ( s t ) | | s t . back ( ) != type [ i ] )

s t . push_back ( type [ i ] ) ;
e l s e

s t . pop_back ( ) ;
i = j ;

}
a s s e r t ( l en ( s t ) % 2 == 0) ;
cout << len ( s t ) / 2 << ’ \n ’ ;

}
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Task E ()

#inc lude <b i t s / s tdc++.h>
us ing namespace std ;
template<typename A, typename B = A> using pr = pair<A, B>;
#de f i n e vec vec to r
#de f i n e ar array
#de f i n e a l l ( a ) ( a ) . begin ( ) , ( a ) . end ( )
#de f i n e l en ( a ) ( ( i n t ) ( ( a ) . s i z e ( ) ) )

mt19937 rng ( chrono : : steady_clock : : now( ) . time_since_epoch ( ) . count ( ) ) ;

vec<vec<int>> a l l 3 , a l l 4 ;
vec<vec<int>> g ;
vec<int> matched ;
i n t t imer ;
vec<int> used ;
map<vec<int >, vec<int>> to4 ;
map<vec<int >, int> which3 ;
map<vec<int >, int> bad4 ;

void get ( i n t down , vec<int> already , i n t need , vec<vec<int>> &a ) {
i f ( need == 0) {

a . push_back ( a l r eady ) ;
r e turn ;

}
f o r ( i n t i = down ; i <= 10 ; i++) {

a l r eady . push_back ( i ) ;
get ( i + 1 , a lready , need − 1 , a ) ;
a l r eady . pop_back ( ) ;

}
}

i n l i n e bool can ( vec<int> &a , vec<int> &b) {
a s s e r t ( l en ( a ) == 3 && len (b) == 4) ;
a s s e r t ( i s_sor ted ( a l l ( a ) ) && is_sor ted ( a l l (b ) ) ) ;
f o r ( i n t i = 0 ; i < 3 ; i++)

i f ( upper_bound ( a l l (b ) , a [ i ] ) == lower_bound ( a l l (b ) , a [ i ] ) )
r e turn f a l s e ;

r e turn true ;
}

bool try_kuhn ( i n t v ) {
i f ( used [ v ] == timer )

re turn f a l s e ;
used [ v ] = timer ;
f o r ( auto u : g [ v ] )

i f (matched [ u ] == −1) {
matched [ u ] = v ;
re turn true ;

}

f o r ( auto u : g [ v ] )
i f ( try_kuhn (matched [ u ] ) ) {

matched [ u ] = v ;
re turn true ;

}
re turn f a l s e ;

}

i n l i n e i n t without ( vec<int> &a , vec<int> &b) {
a s s e r t ( l en ( a ) == 3 && len (b) == 4) ;
a s s e r t ( i s_sor ted ( a l l ( a ) ) && is_sor ted ( a l l (b ) ) ) ;
f o r ( i n t i = 0 ; i < 4 ; i++)

i f ( lower_bound ( a l l ( a ) , b [ i ] ) == upper_bound ( a l l ( a ) , b [ i ] ) )
r e turn b [ i ] ;

a s s e r t ( f a l s e ) ;
}

i n l i n e void precalc10_3 ( ) {
get (1 , {} , 3 , a l l 3 ) ;
get (1 , {} , 4 , a l l 4 ) ;

i n t n = len ( a l l 3 ) ;
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i n t m = len ( a l l 4 ) ;

g . c l e a r ( ) ;
matched . c l e a r ( ) ;
used . c l e a r ( ) ;

g . r e s i z e (n) ;
matched . r e s i z e (m, −1) ;
used . r e s i z e (n) ;

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

i f ( can ( a l l 3 [ i ] , a l l 4 [ j ] ) )
g [ i ] . push_back ( j ) ;

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

}

f o r ( i n t i = 0 ; i < m; i++)
i f (matched [ i ] != −1) {

to4 [ a l l 4 [ i ] ] = a l l 3 [ matched [ i ] ] ;
which3 [ a l l 3 [ matched [ i ] ] ] = without ( a l l 3 [ matched [ i ] ] , a l l 4 [ i ] ) ;
bad4 [ a l l 4 [ i ] ] = without ( a l l 3 [ matched [ i ] ] , a l l 4 [ i ] ) ;

}
}

vec<vec<int>> a l l 5 ;
map<vec<int >, int> bad5 ;
map<vec<int >, int> which4 ;

i n l i n e bool can45 ( vec<int> &a , vec<int> &b) {
a s s e r t ( l en ( a ) == 4 && len (b) == 5) ;
a s s e r t ( i s_sor ted ( a l l ( a ) ) && is_sor ted ( a l l (b ) ) ) ;
f o r ( i n t i = 0 ; i < 4 ; i++)

i f ( upper_bound ( a l l (b ) , a [ i ] ) == lower_bound ( a l l (b ) , a [ i ] ) )
r e turn f a l s e ;

r e turn true ;
}

i n l i n e i n t without45 ( vec<int> &a , vec<int> &b) {
a s s e r t ( l en ( a ) == 4 && len (b) == 5) ;
a s s e r t ( i s_sor ted ( a l l ( a ) ) && is_sor ted ( a l l (b ) ) ) ;
f o r ( i n t i = 0 ; i < 5 ; i++)

i f ( lower_bound ( a l l ( a ) , b [ i ] ) == upper_bound ( a l l ( a ) , b [ i ] ) )
r e turn b [ i ] ;

a s s e r t ( f a l s e ) ;
}

i n l i n e void precalc10_4 ( ) {
get (1 , {} , 5 , a l l 5 ) ;

i n t n = len ( a l l 4 ) ;
i n t m = len ( a l l 5 ) ;

g . c l e a r ( ) ;
matched . c l e a r ( ) ;
used . c l e a r ( ) ;

g . r e s i z e (n) ;
matched . r e s i z e (m, −1) ;
used . r e s i z e (n) ;

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

i f ( can45 ( a l l 4 [ i ] , a l l 5 [ j ] ) )
g [ i ] . push_back ( j ) ;

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

}
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f o r ( i n t i = 0 ; i < m; i++)
i f (matched [ i ] != −1) {

i n t e l = without45 ( a l l 4 [ matched [ i ] ] , a l l 5 [ i ] ) ;
bad5 [ a l l 5 [ i ] ] = e l ;
which4 [ a l l 4 [ matched [ i ] ] ] = e l ;

}
}

i n l i n e i n t solve2_10 ( vec<int> &e l s ) {
a s s e r t ( l en ( e l s ) == 2 && is_sor ted ( a l l ( e l s ) ) ) ;
i n t a = e l s [ 0 ] , b = e l s [ 1 ] ;
i f (b == a + 1)

re turn (b == 10 ? 1 : b + 1) ;
i f (b == 10 && a == 1)

re turn 5 ;
i f ( a != 1)

re turn a − 1 ;
a s s e r t (b != 10) ;
r e turn b + 1 ;

}

map<vec<int >, int> bad3 ;

i n l i n e void precalc10_2 ( ) {
set<vec<int>> d i f f ;
f o r ( i n t i = 1 ; i < 10 ; i++)

f o r ( i n t j = i + 1 ; j < 10 ; j++) {
vec<int> cur { i , j } ;
i n t e l = solve2_10 ( cur ) ;
vec<int> ncur = cur ;
ncur . push_back ( e l ) ;
s o r t ( a l l ( ncur ) ) ;
a s s e r t ( d i f f . f i nd ( ncur ) == d i f f . end ( ) ) ;
d i f f . i n s e r t ( ncur ) ;
bad3 [ ncur ] = e l ;

}
}

i n l i n e i n t solve4_10 ( vec<int> &e l s ) {
a s s e r t ( l en ( e l s ) == 4 && is_sor ted ( a l l ( e l s ) ) ) ;
r e turn which4 [ e l s ] ;

}

i n l i n e i n t solve3_10 ( vec<int> &e l s ) {
a s s e r t ( l en ( e l s ) == 3 && is_sor ted ( a l l ( e l s ) ) ) ;
r e turn which3 [ e l s ] ;

}

i n l i n e i n t solve1_10 ( i n t e l ) {
re turn e l % 10 + 1 ;

}

i n l i n e i n t solve0_10 ( vec<int> &e l s ) {
a s s e r t ( l en ( e l s ) == 0) ;
re turn 1 ;

}

const i n t STEP_DELTA = 21 ;
const i n t START_DELTA = 97 ;
const i n t KEK = 7 ;

i n t s o l v e ( i n t n , vec<int> &e l s , i n t de l t a = START_DELTA) {
// a s s e r t ( l en ( e l s ) <= (n / 10) ∗ 3) ;
// a s s e r t ( i s_sor ted ( a l l ( e l s ) ) ) ;
// f o r ( auto x : e l s )
// a s s e r t (1 <= x && x <= n) ;
// a s s e r t (n % 10 == 0) ;

i f (n == 10) {
a s s e r t ( l en ( e l s ) <= 4) ;
i f ( l en ( e l s ) == 4)

re turn solve4_10 ( e l s ) ;
e l s e i f ( l en ( e l s ) == 3)

re turn solve3_10 ( e l s ) ;
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e l s e i f ( l en ( e l s ) == 2)
re turn solve2_10 ( e l s ) ;

e l s e i f ( l en ( e l s ) == 1)
re turn solve1_10 ( e l s [ 0 ] ) ;

r e turn solve0_10 ( e l s ) ;
}

vec<int> l (10) , r (10) ;
i n t l en = n / 10 ;
l [ 0 ] = 1 ;
r [ 0 ] = l [ 0 ] + l en − 1 ;
f o r ( i n t i = 1 ; i < 10 ; i++) {

l [ i ] = r [ i − 1 ] + 1 ;
r [ i ] = l [ i ] + l en − 1 ;

}

vec<vec<int>> groups (10) ;
i n t j = 0 ;
f o r ( i n t i = 0 ; i < l en ( e l s ) ; i++) {

whi l e ( r [ j ] < e l s [ i ] )
j++;

a s s e r t ( l [ j ] <= e l s [ i ] && e l s [ i ] <= r [ j ] ) ;
groups [ j ] . push_back ( e l s [ i ] − l [ j ] + 1) ;

}

f o r ( i n t i = 0 ; i < 10 ; i++)
i f ( l en ( groups [ i ] ) < min ( ( n / 10) ∗ 3 + del ta , (n / 10) ∗ 4) )

re turn l [ i ] − 1 + so l v e (n / 10 , groups [ i ] , d e l t a − STEP_DELTA) ;
a s s e r t ( f a l s e ) ;

}

i n l i n e i n t restore2_10 ( vec<int> &e l s ) {
a s s e r t ( l en ( e l s ) == 2) ;
i f ( solve1_10 ( e l s [ 0 ] ) == e l s [ 1 ] ) {

a s s e r t ( solve1_10 ( e l s [ 1 ] ) != e l s [ 0 ] ) ;
r e turn e l s [ 1 ] ;

}
a s s e r t ( solve1_10 ( e l s [ 1 ] ) == e l s [ 0 ] ) ;
r e turn e l s [ 0 ] ;

}

i n t r e s t o r e ( i n t n , vec<int> &e l s , i n t de l t a = START_DELTA) {
a s s e r t ( l en ( e l s ) ) ;
// a s s e r t (3 ∗ ( l en ( e l s ) − 1) <= n) ;
// a s s e r t ( i s_sor ted ( a l l ( e l s ) ) ) ;
// f o r ( auto x : e l s )
// a s s e r t (1 <= x && x <= n) ;
// a s s e r t (n % 10 == 0) ;

i f (n == 10) {
a s s e r t ( l en ( e l s ) <= 5) ;
i f ( l en ( e l s ) == 5)

re turn bad5 [ e l s ] ;
e l s e i f ( l en ( e l s ) == 4)

re turn bad4 [ e l s ] ;
e l s e i f ( l en ( e l s ) == 3)

re turn bad3 [ e l s ] ;
e l s e i f ( l en ( e l s ) == 2)

re turn restore2_10 ( e l s ) ;
r e turn e l s [ 0 ] ;

}

vec<int> l (10) , r (10) ;
i n t l en = n / 10 ;
l [ 0 ] = 1 ;
r [ 0 ] = l [ 0 ] + l en − 1 ;
f o r ( i n t i = 1 ; i < 10 ; i++) {

l [ i ] = r [ i − 1 ] + 1 ;
r [ i ] = l [ i ] + l en − 1 ;

}

vec<vec<int>> groups (10) ;
i n t j = 0 ;
f o r ( i n t i = 0 ; i < l en ( e l s ) ; i++) {
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whi le ( r [ j ] < e l s [ i ] )
j++;

a s s e r t ( l [ j ] <= e l s [ i ] && e l s [ i ] <= r [ j ] ) ;
groups [ j ] . push_back ( e l s [ i ] − l [ j ] + 1) ;

}

f o r ( i n t i = 0 ; i < 10 ; i++)
i f ( l en ( groups [ i ] ) && len ( groups [ i ] ) − 1 < min ( ( n / 10) ∗ 3 + del ta , (n / 10) ∗ 4 − KEK ∗

(n != 100) ) )
re turn l [ i ] − 1 + r e s t o r e (n / 10 , groups [ i ] , d e l t a − STEP_DELTA) ;

a s s e r t ( f a l s e ) ;
}

i n t main ( ) {
i o s : : sync_with_stdio ( f a l s e ) , c in . t i e ( nu l l p t r ) ;

precalc10_3 ( ) ;
precalc10_4 ( ) ;
precalc10_2 ( ) ;

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

i n t t ;
c in >> t ;

#i f d e f LOCAL
cout << " c l e a r \n" ;
cout << t << ’ \n ’ ;

#end i f
whi l e ( t−−) {

i n t n , k ;
c in >> n >> k ;
vec<int> a (k ) ;
f o r ( auto &x : a )

c in >> x ;
s o r t ( a l l ( a ) ) ;

i f (n == 1000000 && k <= 10) {
cout << "134562\n" ;
cont inue ;

}
i f (n == 10 && k == 3) {

cout << solve3_10 ( a ) << ’ \n ’ ;
cont inue ;

}
#i f d e f LOCAL

a . push_back ( s o l v e (n , a ) ) ;
c e r r << a . back ( ) << endl ;
s h u f f l e ( a l l ( a ) , rng ) ;
cout << n << ’ ␣ ’ << k << ’ \n ’ ;
f o r ( auto x : a )

cout << x << ’ ␣ ’ ;
cout << ’ \n ’ ;

#e l s e
cout << so l v e (n , a ) << ’ \n ’ ;

#end i f
}
// c e r r << "−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−" << endl ;
// c e r r << endl ;

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

i n t n , k ;
c in >> n >> k ;
vec<int> a (k + 1) ;
f o r ( auto &x : a )

c in >> x ;
s o r t ( a l l ( a ) ) ;

i f (n == 1000000 && k <= 10) {
a . e r a s e ( f i nd ( a l l ( a ) , 134562) ) ;
f o r ( auto x : a )

cout << x << ’ ␣ ’ ;
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cout << ’ \n ’ ;
cont inue ;

}

i f (n == 10 && k == 3) {
f o r ( auto x : to4 [ a ] )

cout << x << ’ ␣ ’ ;
cout << ’ \n ’ ;
cont inue ;

}

i n t bad = r e s t o r e (n , a ) ;
#i f d e f LOCAL

cout << bad << endl ;
a s s e r t ( f i nd ( a l l ( a ) , bad ) != a . end ( ) ) ;

#e l s e
a s s e r t ( f i nd ( a l l ( a ) , bad ) != a . end ( ) ) ;
a . e r a s e ( f i nd ( a l l ( a ) , bad ) ) ;
f o r ( auto x : a )

cout << x << ’ ␣ ’ ;
cout << ’ \n ’ ;

#end i f
}

}
}
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Task F ()

#inc lude <b i t s / s tdc++.h>
us ing namespace std ;
template<typename A, typename B = A> using pr = pair<A, B>;
#de f i n e vec vec to r
#de f i n e ar array
#de f i n e a l l ( a ) ( a ) . begin ( ) , ( a ) . end ( )
#de f i n e l en ( a ) ( ( i n t ) ( ( a ) . s i z e ( ) ) )

i n l i n e void so l v e1 ( i n t n) {
cout << "4\n" ;
cout << "−1␣−1\n" ;
cout << "−1␣1\n" ;
cout << "1␣1\n" ;
cout << "1␣−1\n" ;
vec<pr<int>> vecs {{0 , 2} , {0 , −2}, {2 , 0} , {−2, 0} , {−2, −2}, {−2, 2} , {2 , 2} , {2 , −2}};
f o r ( i n t i = 0 ; i < n ; i++)

cout << vecs [ i ] . f i r s t << ’ ␣ ’ << vecs [ i ] . second << ’ \n ’ ;
e x i t (0 ) ;

}

i n t main ( ) {
i o s : : sync_with_stdio ( f a l s e ) , c in . t i e ( nu l l p t r ) ;

i n t n ;
c in >> n ;
i f (n <= 8)

so l v e1 (n) ;
}
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