
Олимпиада СПбГУ по информатике 2018/19 учебного года

Ползик Даниэль Денисович

A B C D E F Sum
100 100 100 60 69 0 429

Task A (100)

import java . i o . BufferedReader ;
import java . i o . IOException ;
import java . i o . InputStreamReader ;
import java . i o . Pr intWriter ;
import java . u t i l . S t r ingToken ize r ;

pub l i c c l a s s Main {

pub l i c void run ( ) throws IOException {
br = new BufferedReader (new InputStreamReader ( System . in ) ) ;
pw = new PrintWriter ( System . out ) ;
i n t n = nextInt ( ) ;
i n t m = nextInt ( ) ;
i f (n > m) {

pw. p r i n t ( "No" ) ;
} e l s e i f (n == m) {

pw. p r i n t ( "Yes" ) ;
} e l s e {

i n t k = m / n ;
i f (n ∗ k != m) {

pw. p r i n t ( "No" ) ;
} e l s e {

whi l e (k>1) {
i f ( k%2!=0){

pw. p r i n t ( "No" ) ;
pw . c l o s e ( ) ;
r e turn ;

}
k=k /2 ;

}
pw . p r i n t ( "Yes" ) ;

}
}
pw . c l o s e ( ) ;

}

pub l i c s t a t i c void main ( St r ing [ ] a rgs ) throws IOException {
new Main ( ) . run ( ) ;

}

BufferedReader br ;
Pr intWriter pw ;
St r ingToken i ze r s t ;

pub l i c S t r ing nextToken ( ) throws IOException {
whi l e ( s t == nu l l | | ! s t . hasMoreTokens ( ) ) {

s t = new Str ingToken i ze r ( br . readLine ( ) ) ;
}
re turn s t . nextToken ( ) ;

}

pub l i c i n t next Int ( ) throws IOException {

1



re turn In t eg e r . pa r s e In t ( nextToken ( ) ) ;
}

}
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Task B (100)

import java . i o . BufferedReader ;
import java . i o . IOException ;
import java . i o . InputStreamReader ;
import java . i o . Pr intWriter ;
import java . u t i l . S t r ingToken ize r ;

pub l i c c l a s s nB {

pub l i c void run ( ) throws IOException {
br = new BufferedReader (new InputStreamReader ( System . in ) ) ;
pw = new PrintWriter ( System . out ) ;
S t r ing s = br . readLine ( ) ;
char [ ] c = br . readLine ( ) . toCharArray ( ) ;
f o r ( i n t i = 0 ; i < c . l ength ; i++) {

i f ( c [ i ] == ’ o ’ ) {
i f ( i >= 1 && c [ i − 1 ] == ’ r ’ ) {

pw . p r i n t ( "Yes" ) ;
pw . c l o s e ( ) ;
r e turn ;

}
i f ( i + 1 < c . l ength && c [ i + 1 ] == ’ r ’ ) {

pw . p r i n t ( "Yes" ) ;
pw . c l o s e ( ) ;
r e turn ;

}
i f ( i + 2 < c . l ength && c [ i + 2 ] == ’ r ’ ) {

pw . p r i n t ( "Yes" ) ;
pw . c l o s e ( ) ;
r e turn ;

}
}

}
pw. p r i n t ( "No" ) ;
pw . c l o s e ( ) ;

}

pub l i c s t a t i c void main ( St r ing [ ] a rgs ) throws IOException {
new nB( ) . run ( ) ;

}

BufferedReader br ;
Pr intWriter pw ;
St r ingToken i ze r s t ;

pub l i c S t r ing nextToken ( ) throws IOException {
whi l e ( s t == nu l l | | ! s t . hasMoreTokens ( ) ) {

s t = new Str ingToken i ze r ( br . readLine ( ) ) ;
}
re turn s t . nextToken ( ) ;

}

pub l i c i n t next Int ( ) throws IOException {
re turn In t eg e r . pa r s e In t ( nextToken ( ) ) ;

}
}
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Task C (100)

import java . i o . BufferedReader ;
import java . i o . IOException ;
import java . i o . InputStreamReader ;
import java . i o . Pr intWriter ;
import java . u t i l . ArrayList ;
import java . u t i l . S t r ingToken ize r ;

pub l i c c l a s s nC {

pub l i c i n t [ ] c o l ;
pub l i c i n t [ ] par ;
pub l i c ArrayList<ArrayList<Integer>> arr ;

pub l i c i n t b f s ( i n t i , i n t p) {
par [ i ] = p ;
f o r ( i n t x : a r r . get ( i ) ) {

i f ( x != p) {
co l [ i ] = co l [ i ] + b f s (x , i ) ;

}
}
c o l [ i ]++;
re turn co l [ i ] ;

}

pub l i c void run ( ) throws IOException {
br = new BufferedReader (new InputStreamReader ( System . in ) ) ;
pw = new PrintWriter ( System . out ) ;
i n t n = nextInt ( ) ;
i f (n == 1) {

pw. p r i n t (1 ) ;
pw . c l o s e ( ) ;
r e turn ;

}
a r r = new ArrayList<ArrayList<Integer >>() ;
f o r ( i n t i = 0 ; i < n ; i++) {

ar r . add (new ArrayList<Integer >() ) ;
}
f o r ( i n t i = 0 ; i < n − 1 ; i++) {

i n t s = next Int ( ) − 1 ;
i n t f = next Int ( ) − 1 ;
a r r . get ( s ) . add ( f ) ;
a r r . get ( f ) . add ( s ) ;

}
c o l = new in t [ n ] ;
par = new in t [ n ] ;
b f s (0 , 0) ;
f o r ( i n t i = 0 ; i < n ; i++) {

i f ( a r r . get ( i ) . s i z e ( ) == 1) {
pw. p r i n t (n + "␣" ) ;

} e l s e {
i n t [ ] r e s = new in t [ a r r . get ( i ) . s i z e ( ) ] ;
i n t ind = 0 ;
f o r ( i n t x : a r r . get ( i ) ) {

i f ( x == par [ i ] ) {
r e s [ ind ] = n − c o l [ i ] ;

} e l s e {
r e s [ ind ] = co l [ x ] ;

}
ind++;

}
i n t max = re s [ 0 ] ;
f o r ( i n t j = 1 ; j < r e s . l ength ; j++) {

i f ( r e s [ j ] > max) {
max = re s [ j ] ;

}
}
pw . p r i n t ( (max + 1) + "␣" ) ;

}
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}
pw. c l o s e ( ) ;

}

pub l i c s t a t i c void main ( St r ing [ ] a rgs ) throws IOException {
new nC( ) . run ( ) ;

}

BufferedReader br ;
Pr intWriter pw ;
St r ingToken i ze r s t ;

pub l i c S t r ing nextToken ( ) throws IOException {
whi l e ( s t == nu l l | | ! s t . hasMoreTokens ( ) ) {

s t = new Str ingToken i ze r ( br . readLine ( ) ) ;
}
re turn s t . nextToken ( ) ;

}

pub l i c i n t next Int ( ) throws IOException {
re turn In t eg e r . pa r s e In t ( nextToken ( ) ) ;

}
}
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Task D (60)

import java . i o . BufferedReader ;
import java . i o . IOException ;
import java . i o . InputStreamReader ;
import java . i o . Pr intWriter ;
import java . u t i l . ArrayList ;
import java . u t i l . S t r ingToken ize r ;

pub l i c c l a s s nD {

pub l i c void run ( ) throws IOException {
br = new BufferedReader (new InputStreamReader ( System . in ) ) ;
pw = new PrintWriter ( System . out ) ;

S t r ing s = br . readLine ( ) ;
i n t t = next Int ( ) ;
i n t n = nextInt ( ) ;
i n t p = nextInt ( ) ;
i f ( s . equa l s ( " s p l i t " ) ) {

i f (n == 3) {
f o r ( i n t i = 0 ; i < t ; i++) {

St r ing pass = br . readLine ( ) ;
pw . p r i n t l n ( "a" + pass . sub s t r i ng (3 , 9) + "␣" + "b" + pass . sub s t r i ng (0 , 3) +

pass . sub s t r i ng (6 , 9) + "␣" + "c" + pass . sub s t r i ng (0 , 6) + "␣" ) ;
}

} e l s e i f (n == 5) {
f o r ( i n t i = 0 ; i < t ; i++) {

St r ing pass = br . readLine ( ) ;
pw . p r i n t l n ( "a" + pass . sub s t r i ng (3 , 9) + "␣" + "a" + pass . sub s t r i ng (3 , 9) + "␣"

+ "b" + pass . sub s t r i ng (0 , 3) + pass . sub s t r i ng (6 , 9) + "␣" + "c" + pass .
sub s t r i ng (0 , 6) + "␣" + "c" + pass . sub s t r i ng (0 , 6) ) ;

}
}

} e l s e {
f o r ( i n t i = 0 ; i < t ; i++) {

St r ing [ ] pass = br . readLine ( ) . s p l i t ( "␣" ) ;
char [ ] r e s = new char [ 9 ] ;
f o r ( i n t k = 0 ; k < pass . l ength ; k++) {

i f ( pass [ k ] . charAt (0 ) == ’ a ’ ) {
f o r ( i n t j = 1 ; j < 7 ; j++) {

r e s [ j + 2 ] = pass [ k ] . charAt ( j ) ;
}

}
i f ( pass [ k ] . charAt (0 ) == ’b ’ ) {

f o r ( i n t j = 1 ; j < 4 ; j++) {
r e s [ j − 1 ] = pass [ k ] . charAt ( j ) ;

}
f o r ( i n t j = 4 ; j < 7 ; j++) {

r e s [ j + 2 ] = pass [ k ] . charAt ( j ) ;
}

}
i f ( pass [ k ] . charAt (0 ) == ’ c ’ ) {

f o r ( i n t j = 1 ; j < 7 ; j++) {
r e s [ j − 1 ] = pass [ k ] . charAt ( j ) ;

}
}

}
pw. p r i n t l n ( r e s ) ;

}
}
pw . c l o s e ( ) ;

}

pub l i c s t a t i c void main ( St r ing [ ] a rgs ) throws IOException {
new nD( ) . run ( ) ;

}

BufferedReader br ;
Pr intWriter pw ;
St r ingToken i ze r s t ;
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pub l i c S t r ing nextToken ( ) throws IOException {
whi l e ( s t == nu l l | | ! s t . hasMoreTokens ( ) ) {

s t = new Str ingToken i ze r ( br . readLine ( ) ) ;
}
re turn s t . nextToken ( ) ;

}

pub l i c i n t next Int ( ) throws IOException {
re turn In t eg e r . pa r s e In t ( nextToken ( ) ) ;

}

pub l i c long nextLong ( ) throws IOException {
re turn Long . parseLong ( nextToken ( ) ) ;

}
}

// aswords bpasrds cpasswo
// aaaaaaa buhaaaa cuhaaaa
// aaaaaaa baaaaaa caaaaaa
// ainword bplaord cplainw
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Task E (69)

n = in t ( input ( ) )
x = [ 0 ] ∗ n
y = [ 0 ] ∗ n
i = 0
whi l e i < n :

s = raw_input ( ) . s p l i t ( "␣" )
x [ i ] = in t ( s [ 0 ] )
y [ i ] = in t ( s [ 1 ] )
i += 1

s = raw_input ( ) . s p l i t ( "␣" )
xP = in t ( s [ 0 ] )
yP = in t ( s [ 1 ] )
s = raw_input ( ) . s p l i t ( "␣" )
xQ = in t ( s [ 0 ] )
yQ = in t ( s [ 1 ] )
a = yQ − yP
b = xP − xQ
c = xQ ∗ yP − xP ∗ yQ

ind = −1
maxL = 0 .0
maxH = 0.0
f = True
summ = 0
i = 0
whi l e i < n :

h = abs ( ( a ∗ x [ i ] + b ∗ y [ i ] + c ) ) / pow( a ∗ a + b ∗ b , 0 . 5 )
l = pow( (xP − x [ i ] ) ∗ (xP − x [ i ] ) + (yP − y [ i ] ) ∗ (yP − y [ i ] ) − h ∗ h , 0 . 5 )
i f ( ( xP − xQ) ∗ (xP − xQ) + (yP − yQ) ∗ (yP − yQ) ) + ( (xP − x [ i ] ) ∗ (xP − x [ i ] ) + (yP − y [ i ] )

∗ (yP − y [ i ] ) ) < (
(x [ i ] − xQ) ∗ ( x [ i ] − xQ) + (y [ i ] − yQ) ∗ ( y [ i ] − yQ) ) :

l = − l
i f f :

maxL = l
maxH = h
summ = 1
ind = i
f = Fal se

e l s e :
i f abs ( l − maxL) < 0.00005 and abs (h − maxH) < 0 .00005 :

summ = 2
e l s e :

i f abs ( l − maxL) < 0.00005 and −h + maxH >= 0 .00005 :
maxL = l
maxH = h
summ = 1
ind = i

e l s e :
i f l − maxL >= 0.000001 :

maxL = l
maxH = h
summ = 1
ind = i

i += 1
i f summ == 2 :

p r i n t (−1)
e l s e :

p r i n t ( ( ind + 1) )
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Task F (0)

import java . i o . BufferedReader ;
import java . i o . IOException ;
import java . i o . InputStreamReader ;
import java . i o . Pr intWriter ;
import java . u t i l . S t r ingToken ize r ;

pub l i c c l a s s n {

pub l i c void run ( ) throws IOException {
br = new BufferedReader (new InputStreamReader ( System . in ) ) ;
pw = new PrintWriter ( System . out ) ;
i n t d = nextInt ( ) ;
i n t k = next Int ( ) ;
long [ ] r = new long [ d ] ;
long [ ] b = new long [ d ] ;
long rS = 0 ;
long bS = 0 ;
f o r ( i n t i = 0 ; i < d ; i++){

r [ i ] = nextLong ( ) ;
rS += r [ i ] ;
b [ i ] = nextLong ( ) ;
bS += b [ i ] ;

}
long R = 0 ;
long B = 0 ;
long sum = 0 ;
f o r ( i n t i = 0 ; i < d ; i++){

i f ( rS − R > bS − B){
R += k ;

} e l s e {
B += k ;

}
i f (R > r [ i ] ) {

R=R−r [ i ] ;
sum+=r [ i ] ;

} e l s e {
sum+=R;
R = 0 ;

}
i f (B > b [ i ] ) {

B=B−b [ i ] ;
sum+=b [ i ] ;

} e l s e {
sum+=B;
B = 0 ;

}
}
pw. p r i n t (sum) ;
pw . c l o s e ( ) ;

}

pub l i c s t a t i c void main ( St r ing [ ] a rgs ) throws IOException {
new n ( ) . run ( ) ;

}

BufferedReader br ;
Pr intWriter pw ;
St r ingToken i ze r s t ;

pub l i c S t r ing nextToken ( ) throws IOException {
whi l e ( s t == nu l l | | ! s t . hasMoreTokens ( ) ) {

s t = new Str ingToken i ze r ( br . readLine ( ) ) ;
}
re turn s t . nextToken ( ) ;

}

pub l i c i n t next Int ( ) throws IOException {
re turn In t eg e r . pa r s e In t ( nextToken ( ) ) ;

}
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pub l i c long nextLong ( ) throws IOException {
re turn Long . parseLong ( nextToken ( ) ) ;

}
}
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