
Олимпиада СПбГУ по информатике 2018/19 учебного года

Макогон Артём Аркадьевич

A B C D E F Sum
100 100 100 60 100 7 467

Task A (100)

#de f i n e _CRT_SECURE_NO_WARNINGS
#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<algor ithm>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<unordered_set>
#inc lude<iomanip>
#inc lude <math . h>

#de f i n e l l long long
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e ld 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 pb push_back

us ing namespace std ;

const i n t maxn = 1e5 ;

l l d [maxn ] ;

i n t f ( i n t i ) {
re turn i & ( i + 1) ;

}

void add ( i n t ind , i n t va l ) {
whi l e ( ind < maxn) {

d [ ind ] += val ;
ind |= ( ind + 1) ;

}
}

l l prefsum ( i n t i ) {
l l ans = 0 ;
whi l e ( i >= 0) {

ans += d [ i ] ;
i = f ( i ) − 1 ;

}
re turn ans ;

}

i n t main ( ) {
// f reopen (" input . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
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c in . t i e (0 ) ; cout . t i e (0 ) ;

i n t n , m;
c in >> n >> m;
whi l e (n < m)

n ∗= 2 ;
i f (n == m) {

cout << "Yes" ;
}
e l s e

cout << "No" ;
re turn 0 ;

}

2



Task B (100)

#de f i n e _CRT_SECURE_NO_WARNINGS
#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<algor ithm>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<unordered_set>
#inc lude<iomanip>
#inc lude <math . h>

#de f i n e l l long long
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e ld 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 pb push_back

us ing namespace std ;

const i n t maxn = 1e5 ;

l l d [maxn ] ;

i n t f ( i n t i ) {
re turn i & ( i + 1) ;

}

void add ( i n t ind , i n t va l ) {
whi l e ( ind < maxn) {

d [ ind ] += val ;
ind |= ( ind + 1) ;

}
}

l l prefsum ( i n t i ) {
l l ans = 0 ;
whi l e ( i >= 0) {

ans += d [ i ] ;
i = f ( i ) − 1 ;

}
re turn ans ;

}

s t r i n g s ;

bool check ( i n t i , i n t j ) {
f o r ( i n t k = i ; k < j ; k++) {

i f ( s [ k ] == ’ o ’ && s [ k + 1 ] == ’ r ’ )
r e turn true ;

}
re turn f a l s e ;

}

i n t main ( ) {
// f reopen (" input . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ; cout . t i e (0 ) ;

i n t n ;
c in >> n ;

c in >> s ;
i f ( check (0 , s . s i z e ( ) − 1) ) {

cout << "Yes" ;
re turn 0 ;
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}

f o r ( i n t i = 0 ; i < s . s i z e ( ) − 1 ; i++) {
swap ( s [ i ] , s [ i + 1 ] ) ;
i f ( check (max( i − 1 , 0) , min ( i n t ( s . s i z e ( ) ) − 1 , i + 3) ) ) {

cout << "Yes" ;
re turn 0 ;

}
swap ( s [ i ] , s [ i + 1 ] ) ;

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

}
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Task C (100)

#de f i n e _CRT_SECURE_NO_WARNINGS
#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<algor ithm>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<unordered_set>
#inc lude<iomanip>
#inc lude <math . h>

#de f i n e l l long long
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e ld 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 pb push_back

us ing namespace std ;

const i n t maxn = 1e5 + 10 ;

l l d [maxn ] ;

i n t f ( i n t i ) {
re turn i & ( i + 1) ;

}

void add ( i n t ind , i n t va l ) {
whi l e ( ind < maxn) {

d [ ind ] += val ;
ind |= ( ind + 1) ;

}
}

l l prefsum ( i n t i ) {
l l ans = 0 ;
whi l e ( i >= 0) {

ans += d [ i ] ;
i = f ( i ) − 1 ;

}
re turn ans ;

}

s t r i n g s ;

bool check ( i n t i , i n t j ) {
f o r ( i n t k = i ; k < j ; k++) {

i f ( s [ k ] == ’ o ’ && s [ k + 1 ] == ’ r ’ )
r e turn true ;

}
re turn f a l s e ;

}

vector<vector<int>> g ;
vector<vector<int>> sz ;
vector<int> sumsz ;
bool used [maxn ] ;

void d f s ( i n t v , i n t p = −1) {
used [ v ] = true ;
f o r ( auto ev : g [ v ] ) {

i f ( used [ ev ] )
cont inue ;
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d f s ( ev ) ;
sumsz [ v ] += sumsz [ ev ] ;
sz [ v ] . pb ( sumsz [ ev ] ) ;

}
sumsz [ v]++;

}

i n t main ( ) {
// f reopen (" input . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;

ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ; cout . t i e (0 ) ;

i n t n ;
c in >> n ;
g . r e s i z e (n + 1) ;
sz . r e s i z e (n + 1) ;
sumsz . r e s i z e (n + 1) ;

f o r ( i n t i = 0 ; i < n − 1 ; i++) {
i n t u , v ;
c in >> u >> v ;
g [ u ] . pb (v ) ;
g [ v ] . pb (u) ;

}

d f s (1 ) ;

f o r ( i n t i = 1 ; i <= n ; i++) {
sz [ i ] . pb (n − sumsz [ i ] ) ;

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

s o r t ( a l l ( sz [ i ] ) ) ;
f o r ( i n t i = 1 ; i <= n ; i++)

cout << sz [ i ] . back ( ) + 1 << "␣" ;

re turn 0 ;
}
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Task D (60)

#de f i n e _CRT_SECURE_NO_WARNINGS
#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<algor ithm>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<unordered_set>
#inc lude<iomanip>
#inc lude <math . h>

#de f i n e l l long long
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e ld 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 pb push_back

us ing namespace std ;

const i n t maxn = 1e5 + 10 ;

l l d [maxn ] ;

i n t f ( i n t i ) {
re turn i & ( i + 1) ;

}

void add ( i n t ind , i n t va l ) {
whi l e ( ind < maxn) {

d [ ind ] += val ;
ind |= ( ind + 1) ;

}
}

l l prefsum ( i n t i ) {
l l ans = 0 ;
whi l e ( i >= 0) {

ans += d [ i ] ;
i = f ( i ) − 1 ;

}
re turn ans ;

}

unordered_multiset<char> bar ;

i n t main ( ) {
// f reopen (" input . txt " , " r " , s td in ) ;

// f r eopen (" output . txt " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ; cout . t i e (0 ) ;

srand ( time (NULL) ) ;

s t r i n g s r ;
c in >> sr ;
i n t n , t , p ;
c in >> t >> n >> p ;

f o r ( i n t w = 0 ; w < t ; w++) {
i f ( s r == " s p l i t " ) {

i f (n == 3) {
s t r i n g s ;
c in >> s ;
s t r i n g s1 , s2 , s3 ;
s1 += ’ l ’ ;
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f o r ( i n t i = 0 ; i < 6 ; i++)
s1 += s [ i ] ;

s2 += ’ r ’ ;
f o r ( i n t i = 3 ; i < 9 ; i++)

s2 += s [ i ] ;
s3 . r e s i z e (7 ) ;
s3 [ 0 ] = ’m’ ;
s3 [ 1 ] = s [ 0 ] ;
s3 [ 2 ] = s [ 1 ] ;
s3 [ 3 ] = s [ 2 ] ;
s3 [ 4 ] = s [ 6 ] ;
s3 [ 5 ] = s [ 7 ] ;
s3 [ 6 ] = s [ 8 ] ;

cout << s1 << "␣" << s2 << "␣" << s3 << "\n" ;
}
i f (n == 5) {

s t r i n g s ;
c in >> s ;
s t r i n g s1 , s2 , s3 ;
s1 += ’ l ’ ;
f o r ( i n t i = 0 ; i < 6 ; i++)

s1 += s [ i ] ;
s2 += ’ r ’ ;
f o r ( i n t i = 3 ; i < 9 ; i++)

s2 += s [ i ] ;
s3 . r e s i z e (7 ) ;
s3 [ 0 ] = ’m’ ;
s3 [ 1 ] = s [ 0 ] ;
s3 [ 2 ] = s [ 1 ] ;
s3 [ 3 ] = s [ 2 ] ;
s3 [ 4 ] = s [ 6 ] ;
s3 [ 5 ] = s [ 7 ] ;
s3 [ 6 ] = s [ 8 ] ;

cout << s1 << "␣" << s1 << "␣" << s2 << "␣" << s2 << "␣" << s3 <<
"\n" ;

}
}
e l s e {

i f (n == 3) {
s t r i n g s1 , s2 , r e s ;
c in >> s1 >> s2 ;
i f ( s2 [ 0 ] == ’ l ’ )

swap ( s1 , s2 ) ;
i f ( s1 [ 0 ] == ’ r ’ )

swap ( s2 , s1 ) ;
i f ( s1 [ 0 ] == ’ l ’ )

f o r ( i n t i = 1 ; i < s1 . s i z e ( ) ; i++)
r e s += s1 [ i ] ;

e l s e
f o r ( i n t i = 1 ; i < 4 ; i++)

r e s += s1 [ i ] ;

f o r ( i n t i = s2 . s i z e ( ) − 9 + re s . s i z e ( ) ; i < s2 . s i z e ( ) ; i++)
r e s += s2 [ i ] ;

cout << re s << "\n" ;
}
i f (n == 5) {

s t r i n g s1 , s2 , s3 , r e s ;
c in >> s1 >> s2 >> s3 ;
i f ( s1 [ 0 ] == s2 [ 0 ] )

swap ( s2 , s3 ) ;

i f ( s2 [ 0 ] == ’ l ’ )
swap ( s1 , s2 ) ;

i f ( s1 [ 0 ] == ’ r ’ )
swap ( s2 , s1 ) ;

i f ( s1 [ 0 ] == ’ l ’ )
f o r ( i n t i = 1 ; i < s1 . s i z e ( ) ; i++)

r e s += s1 [ i ] ;
e l s e

f o r ( i n t i = 1 ; i < 4 ; i++)
r e s += s1 [ i ] ;

8



f o r ( i n t i = s2 . s i z e ( ) − 9 + re s . s i z e ( ) ; i < s2 . s i z e ( ) ; i++)
r e s += s2 [ i ] ;

cout << re s << "\n" ;

}
}

}
re turn 0 ;

}
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Task E (100)

#de f i n e _CRT_SECURE_NO_WARNINGS
#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<algor ithm>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<unordered_set>
#inc lude<iomanip>
#inc lude <math . h>

#de f i n e l l long long
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e ld 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 pb push_back

us ing namespace std ;

const i n t maxn = 1e5 + 10 ;
const ld eps = 1e−8;
const ld i n f = 1e17 ;
const ld gmt = 7 ;

s t r u c t Point {
ld x , y ;
Point ( ) {}
Point ( ld a , ld b) {

x = a ;
y = b ;

}
} ;

s t r u c t Line {
ld a , b , c ;
Line ( ) {}
Line ( ld x , ld y , ld z ) {

a = x ;
b = y ;
c = z ;

}

Line ( Point p1 , Point p2 ) {
a = p2 . y − p1 . y ;
b = p1 . x − p2 . x ;
c = −1 ∗ ( a ∗ p1 . x + b ∗ p1 . y ) ;

}

} ;

ld sqr ( ld x ) {
re turn x ∗ x ;

}

ld d i s t p l ( Point p , Line l ) {
ld ans = 0 ;
ans = ( l . a ∗ p . x + l . b ∗ p . y + l . c ) / ( sq r t ( sqr ( l . a ) + sqr ( l . b ) ) ) ;
r e turn ans ;

}

ld d i s tp ( Point p1 , Point p2 ) {
re turn sq r t ( sqr ( p1 . x − p2 . x ) + sqr ( p1 . y − p2 . y ) ) ;

}

ld l en ( Point p) {
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re turn sq r t ( sqr (p . x ) + sqr (p . y ) ) ;
}

Point per ( Line l1 , Line l 2 ) {
ld x = ( l 1 . b ∗ l 2 . c − l 2 . b∗ l 1 . c ) / ( l 1 . a ∗ l 2 . b − l 2 . a∗ l 1 . b ) ;
ld y = ( l 1 . a ∗ l 2 . c − l 2 . a∗ l 1 . c ) / ( l 2 . a ∗ l 1 . b − l 1 . a ∗ l 2 . b ) ;
r e turn Point (x , y ) ;

}

Point ph( Point p , Line l ) {

Line vsp = Line (p , Point (p . x + l . a , p . y + l . b ) ) ;

Point r e s = per ( l , vsp ) ;

// ld d = d i s t p l (p , l ) ;
//Point h = Point ( l . a , l . b ) ;
// ld cur l en = len (h) ;
//h . x ∗= (d / cur l en ) ;
//h . y ∗= (d / cur l en ) ;

//Point r e s = Point (p . x − h . x , p . y − h . y ) ;

// i f ( f abs ( l . a ∗ r e s . x + l . b ∗ r e s . y + l . c ) > eps )
// e x i t (−1) ;
r e turn r e s ;

}

vector<Point> foo ;
vector<Point> bar ;

i n t main ( ) {
// f reopen (" input . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ; cout . t i e (0 ) ;

i n t n ;
c in >> n ;

f o r ( i n t i = 0 ; i < n ; i++) {
ld x , y ;
c in >> x >> y ;
x ∗= gmt ;
y ∗= gmt ;
foo . emplace_back (x , y ) ;

}

ld x , y ;
c in >> x >> y ;
x ∗= gmt ;
y ∗= gmt ;
Point p = Point (x , y ) ;
c in >> x >> y ;
x ∗= gmt ;
y ∗= gmt ;
Point q = Point (x , y ) ;

Line l = Line (p , q ) ;

f o r ( auto ev : foo ) {
bar . pb (ph( ev , l ) ) ;

}

ld maxd = − i n f ;
i n t ans = 0 ;
bool f l a g = f a l s e ;

f o r ( i n t i = 0 ; i < bar . s i z e ( ) ; i++) {
Point cur = bar [ i ] ;
ld mn = 1 ;
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Line vsp = Line (p , Point (p . x + l . a , p . y + l . b ) ) ;

i f ( d i s t p l ( cur , vsp ) ∗ d i s t p l (q , vsp ) < 0)
mn = −1;

ld cu rd i s = d i s tp (p , cur ) ∗ mn;

i f ( f abs ( cu rd i s − maxd) < eps ) {
i f ( f abs ( fabs ( d i s t p l ( foo [ i ] , l ) ) − f abs ( d i s t p l ( foo [ ans ] , l ) ) ) < eps )

f l a g = true ;
e l s e {

i f ( f abs ( d i s t p l ( foo [ i ] , l ) ) < fabs ( d i s t p l ( foo [ ans ] , l ) ) ) {
ans = i ;
f l a g = f a l s e ;

}
}

}
i f ( cu rd i s > maxd) {

maxd = curd i s ;
ans = i ;
f l a g = f a l s e ;

}
}

i f ( f l a g )
cout << −1;

e l s e
cout << ans + 1 ;

re turn 0 ;
}
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Task F (7)

#de f i n e _CRT_SECURE_NO_WARNINGS
#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<algor ithm>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<unordered_set>
#inc lude<iomanip>
#inc lude <math . h>

#de f i n e l l long long
#de f i n e a l l ( x ) x . begin ( ) , x . end ( )
#de f i n e ld 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 pb push_back

us ing namespace std ;

const i n t maxn = 1e5 + 10 ;
const ld eps = 1e−10;
const ld T0 = 10000;

ld T = T0 ;
ld a = 0 . 9 9 9 ;

vector<int> r , b ;

i n t n , k ;

l l h ( l l mask ) {
i n t curr = 0 ;
i n t curb = 0 ;
i n t curans = 0 ;
f o r ( i n t i = 0 ; i < n ; i++) {

i f (mask == (mask | (1 << i ) ) )
curr += k ;

e l s e
curb += k ;

curans += min ( curb , b [ i ] ) ;
curb = max(0 , curb − b [ i ] ) ;

curans += min ( curr , r [ i ] ) ;
cur r = max(0 , cur r − r [ i ] ) ;

}

re turn curans ;

}
i n t main ( ) {

// f reopen (" input . txt " , " r " , s td in ) ;
// f r eopen (" output . txt " , "w" , stdout ) ;
ios_base : : sync_with_stdio ( f a l s e ) ;
c in . t i e (0 ) ; cout . t i e (0 ) ;

srand ( time (NULL) ) ;

c in >> n >> k ;

f o r ( i n t i = 0 ; i < n ; i++) {
i n t q , w;
c in >> q >> w;
r . pb (q ) ;
b . pb (w) ;

}
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l l mask = rand ( ) % (1 << n) ;

l l r e s = 0 ;

i f (n < 20) {
f o r ( i n t mask = 0 ; mask <= (1 << n) − 1 ; mask++) {

i n t curr = 0 ;
i n t curb = 0 ;
i n t curans = 0 ;
f o r ( i n t i = 0 ; i < n ; i++) {

i f (mask == (mask | (1 << i ) ) )
curr += k ;

e l s e
curb += k ;

curans += min ( curb , b [ i ] ) ;
curb = max(0 , curb − b [ i ] ) ;

curans += min ( curr , r [ i ] ) ;
cur r = max(0 , cur r − r [ i ] ) ;

}
r e s = max( i n t ( r e s ) , curans ) ;

}
cout << re s ;
r e turn 0 ;

}

f o r ( i n t i = 0 ; i < 100 ; i++) {
whi l e (T > eps ) {

l l h1 = h(mask ) ;
i n t q = rand ( ) % n ;
mask ^= (1 << q) ;
l l h2 = h(mask ) ;

i f ( h2 < h1 ) {
ld ran = ld ( rand ( ) ) ;
whi l e ( ran > 1)

ran /= 10 ;

i f ( exp(−(h2 − h1 ) / T) > ran )
mask ^= (1 << q) ;

}

T ∗= a ;
}
r e s = max( res , h (mask ) ) ;
T = T0 ;

}
cout << re s ;
r e turn 0 ;

}
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