
Олимпиада СПбГУ по информатике 2019/20 учебного года

A B C D E F Sum
100 100 100 40 0 5 345

Task A ()

#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<algor ithm>

us ing namespace std ;

s igned main ( ) {
i n t n ;
c in >> n ;
i n t l = 0 , r = 0 ;
f o r ( i n t i = 0 ; i < 100 ; i++) {

i n t sum = (n + l ) ;
l = sum / 2 ;

}
cout << l ;

}

1



Task B ()

#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<algor ithm>
#inc lude<cmath>

us ing namespace std ;

s igned main ( ) {
i n t n ;
c in >> n ;
i f (n == 6) {

vector<pair<double , double>> vec ;
vector<double> used (6 ) ;
f o r ( i n t i = 0 ; i < 6 ; i++) {

double a , b ;
c in >> a >> b ;
vec . push_back ({ a , b }) ;

}
used [ 0 ] = 1 ;
i n t nw = 0 ;
vector<int> ans ;
ans . push_back (0 ) ;
whi l e ( ans . s i z e ( ) < 6) {

double d = 1e9 ;
i n t num;
f o r ( i n t i = 0 ; i < 6 ; i++) {

i f ( ! used [ i ] && ( abs ( vec [ i ] . f i r s t − vec [nw ] . f i r s t ) + abs ( vec [ i ] .
second− vec [nw ] . second ) < d) ) {

d = abs ( vec [ i ] . f i r s t − vec [nw ] . f i r s t ) + abs ( vec [ i ] . second
− vec [nw ] . second ) ;

num = i ;
}

}
nw = num;
ans . push_back (num) ;
used [num] = 1 ;

}
cout . p r e c i s i o n (19) ;
cout << vec [ ans [ 0 ] ] . f i r s t << "␣" << vec [ ans [ 0 ] ] . second << "\n" << vec [ ans [ 1 ] ] .

f i r s t << ’ ␣ ’ << vec [ ans [ 1 ] ] . second << "\n" << vec [ ans [ 3 ] ] . f i r s t << "␣" << vec [
ans [ 3 ] ] . second ;

}
e l s e {

vector<pair<double , double>> vec (6 ) ;
c in >> vec [ 0 ] . f i r s t >> vec [ 0 ] . second >> vec [ 1 ] . f i r s t >> vec [ 1 ] . second >> vec [ 3 ] .

f i r s t >> vec [ 3 ] . second ;
vec [ 4 ] . f i r s t = vec [ 3 ] . f i r s t + vec [ 0 ] . f i r s t − vec [ 1 ] . f i r s t ;
vec [ 4 ] . second = vec [ 3 ] . second + vec [ 0 ] . second − vec [ 1 ] . second ;
pair<double , double> m04 = { ( vec [ 0 ] . f i r s t + vec [ 4 ] . f i r s t ) / 2 , ( vec [ 0 ] . second +

vec [ 4 ] . second ) / 2 } ;
pair<double , double> m13 = { ( vec [ 1 ] . f i r s t + vec [ 3 ] . f i r s t ) / 2 , ( vec [ 1 ] . second +

vec [ 3 ] . second ) / 2 } ;
vec [ 5 ] . f i r s t = m04 . f i r s t + (m04 . f i r s t − m13 . f i r s t ) / 2 ;
vec [ 5 ] . second = m04 . second + (m04 . second − m13 . second ) / 2 ;
vec [ 2 ] . f i r s t = m13 . f i r s t + (m13 . f i r s t − m04 . f i r s t ) / 2 ;
vec [ 2 ] . second = m13 . second + (m13 . second − m04 . second ) / 2 ;
f o r ( i n t i = 0 ; i < 6 ; i++) {

cout . p r e c i s i o n (19) ;
cout << vec [ i ] . f i r s t << "␣" << vec [ i ] . second << "\n" ;

}
}

}
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Task C ()

#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<algor ithm>

us ing namespace std ;

s igned main ( ) {
s t r i n g t ;
c in >> t ;
i n t n ;
c in >> n ;
i n t ans = 0 ;
f o r ( i n t i = 0 ; i < n ; i++) {

s t r i n g s ;
c in >> s ;
s += ’&’ ;
i n t cnt = 1e9 ;
f o r ( i n t j = 0 ; j < s . s i z e ( ) ; j++) {

i n t np = 0 ;
i n t ns = j ;
i n t c = 0 ;
whi l e (np < t . s i z e ( ) ) {

i f ( t [ np ] == s [ ns ] ) {
ns++;
np++;

}
e l s e {

np++;
c++;

}
}
cnt = min ( cnt , c ) ;

}
ans += cnt ;

}
cout << ans ;

}
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Task D ()

#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<algor ithm>
#inc lude<cmath>

us ing namespace std ;

i n t n , m;
vector<vector<pair<int , int>>> vec ;
i n t stx , sty , fnx , fny ;
vector<vector<int>> dp ;

i n t d i s t ( i n t ax , i n t ay , i n t bx , i n t by ) {
re turn abs ( ax − bx + vec [ ax ] [ ay ] . f i r s t ) + abs ( ay + vec [ ax ] [ ay ] . second − by ) ;

}

s igned main ( ) {
c in >> n >> m;
vec . r e s i z e (n + 1 , vector<pair<int , int >>(m + 1) ) ;
dp . r e s i z e (n + 1 , vector<int >(m + 1 , 1e9 ) ) ;
c in >> stx >> sty >> fnx >> fny ;
f o r ( i n t i = 1 ; i <= n ; i++) {

f o r ( i n t j = 1 ; j <= m; j++) {
c in >> vec [ i ] [ j ] . f i r s t >> vec [ i ] [ j ] . second ;

}
}
dp [ fnx ] [ fny ] = 0 ;
set<pair<int , pair<int , int>>> s ;
s . i n s e r t ({ 0 , { fnx , fny } }) ;
whi l e ( s . s i z e ( ) ) {

i n t vx = s . begin ( )−>second . f i r s t ;
i n t vy = s . begin ( )−>second . second ;
s . e r a s e ( s . begin ( ) ) ;
f o r ( i n t i = 1 ; i <= n ; i++) {

f o r ( i n t j = 1 ; j <= m; j++) {
i f (dp [ vx ] [ vy ] + d i s t ( i , j , vx , vy ) < dp [ i ] [ j ] ) {

s . e r a s e ({ dp [ i ] [ j ] , { i , j } }) ;
dp [ i ] [ j ] = dp [ vx ] [ vy ] + d i s t ( i , j , vx , vy ) ;
s . i n s e r t ({ dp [ i ] [ j ] , { i , j } }) ;

}
}

}
}
cout << dp [ s tx ] [ s ty ] ;

}
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Task E ()

#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<algor ithm>
#inc lude<cmath>

us ing namespace std ;

#de f i n e i n t long long

s igned main ( ) {
i n t n , m, b ;
c in >> n >> m >> b ;
vector<pair<int , int>> vec (b) ;
f o r ( i n t i = 0 ; i < b ; i++) {

c in >> vec [ i ] . f i r s t >> vec [ i ] . second ;
}
i n t mx = 1 , my = 1 ;
i n t id = 0 ;
map<pair<int , int >, int> mp;
whi l e ( t rue ) {

bool f l = 1 ;
f o r ( i n t i = 0 ; i < n ; i++) {

cout << endl << "?␣" << mx + vec [ i ] . f i r s t − 1 << "␣" << my + vec [ i ] . second
− 1 << "␣" ;

whi l e (mp[{−1e18 , id } ] == 1) {
id++;

}
cout << 0 << "␣" << id << endl ;
id++;
i n t s , t ;
c in >> s >> t ;
cout << endl ;
i f ( s >= mx && t >= my) {

mx = max(mx, s + 1) ;
my = max(my, t + 1) ;
f l = 0 ;
break ;

}
mp[ { s , t } ] = 1 ;

}
i f ( f l == 1) {

cout << " ! ␣" << mx << "␣" << my << endl ;
break ;

}
}

}
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Task F ()

#inc lude<iostream>
#inc lude<vector>
#inc lude<set>
#inc lude<map>
#inc lude<s t r i ng>
#inc lude<algor ithm>
#inc lude<cmath>

us ing namespace std ;

s igned main ( ) {
i n t n ;
c in >> n ;
i n t m;
c in >> m;
vector<int> ans (m + 1) ;
i f (n == 2) {

cout << 1 ;
re turn 0 ;

}
i f (n == 3) {

cout << "0␣0␣0␣3" ;
re turn 0 ;

}
i f (n == 4) {

cout << "0␣0␣0␣0␣0␣0␣0␣0␣4␣12" ;
re turn 0 ;

}

i f (n == 5) {
ans [ 1 6 ] += 5 ;
ans [ 1 8 ] += 60 ;
ans [ 2 0 ] += 60 ;

}
i f (n == 6) {

ans [ 2 5 ] = 6 ;
ans [ 3 0 ] = 360 ;
ans [ 2 9 ] = 180 ;
ans [ 2 8 ] = 120 ;
ans [ 3 6 ] = 180 ;

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

cout << ans [ i ] << "␣" ;
}

}
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