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1 /*Problem 2--Roman Piazzas

2 What | did was sort both lists of entries and us e binary search to
3 find connecting rows and columns. */
4

import java .io .*;
import java . util .*;

public class prob2 {

5
6
7
8
9
10 private  static Scanner in ;

11 private  static PrintWriter out ;

12 private  static int cs;

13 private  static int N, P, G mnz nz;
14 private  static int [][] M1, Mz, Mg
15
16
17
18
19
20

public  static void main (String [] args ) throws Exception {

in = new Scanner (new File ("prob2.in" ) ;
out = new PrintWriter ("prob2.out" );
cs = 1,
21 while  (true ) {
22 N = in .nextint () ; //size of matrix. | don't need it
23 if (N==0) break ; //so|throw it away.
24 ReadIn () ; //Read in data
25 Process () ; //Process data
26 out . printf (
27 "Case %d: The number of nonzero entries is %d and t he maximum "
28 "nonzero entry is %d.\r\n\r\n" , CS++, Nz, mn2) ;
29 }
30 in.close () ;
31 out .close () ;
32}
33
34 //Process computes the matrix product
35
36 public  static void Process () {
37
38 mnz = 0; nz = O;
39 int m3sz = 0; //size of unsummed product matrix
40 for (int i=0; i < P; i++)
41 int [ rng2 = SearchMat (Mz MI[i][ 1]) ; //Binary search second matrix
42 m3sz += rng2 [ 1] - rng2 [ O] +1; //for appropriate rows and add to count
43

44 M3 = new int [ m3sz][ 3]; //Allocate space for product
45 m3sz = O;
46 for (int i=0; i < P; i++) { //Foreach row in first matrix

47 int [ rng2 = SearchMat (Mz MI[i][ 1]) ; //Binary search second

48 for (int j =mg2[0]; j <=rmg2[1]; j++) { [//Forappropriate rows
49 int [ entry = new int [3]; //Compute product and add to new matrix
50 entry [0] = MIi][ O];

51 entry [1] = M j][ 1];

52 entry [2] = MI[i][ 2]*MZ[j ] 2];

53 MI m3sz++] = entry ;

54 }

55

56 SortMat (M3); //Sort new matrix so identical positions are adjace

57 int i = 0;

58 while (i < m3sz) { //Sum matching row and column positions

59 int j = i+1;

60 while  (j < m3sz & & MZi][ 0]==MZj][ 0] && MZIi][ 1]==MI ][ 1] {
61 ML 2] += M 2]

62 ]+

63 }

64 if (MIJi][ 21 '= 0) { //ICheck for nonzero, keeping track of max
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nz ++;
it (mnz==0 || MIJi][ 2] > mnz) mnz = MJi][ 2];

i =j;
}
}

/IReadIn reads in the matrices.
public  static void Readlin () {

P = in.nextint () ; //Size of first
M1 = new int [P][ 3]; //Individual positions of first
for (int i=0; i < P; i++)
for (int j=0; j < 3; j++)
MI[i][ j] = in.nextint () ;
Q = in.nextint () ; //Size of second
M2 = new int [ 3]; //Individual positions of second
for (int i=0; i < G i++)
for (int j=0; j < 3; j++)
Mi][ j] = in.nextint () ;
SortMat (M31); //Sort matrices
SortMat  (M2) ;

}

//SortMat uses a simple Shell Sort to sort first by row then by
/lcolumn
public  static void SortMat (int [][] V) |

int sz = M. length ;
for (int d=sz-1; d >=1; d--) {
int dd = d;
while  (dd%2==0) dd/=2;
while  (dd%3==0) dd/=3;
if (dd==1)
for (int i=d; i < sz; i++)
if (Mi-d][ 0] > Mil] 0]
~ Mi-d][ 0]==Mi][ O] && Mi-d][ 1] > Mi][ 1]) {
int | t =Mi-d];
Mi-d] = Mil];
Mi]l =t;
}
}

/[Binary searches a matrix for a range representing the rows matching r
public  static int [] SearchMat (int [][] NV, int r) {

int sz = M. length ;
int f =0, |=sz-1, n=0;
int [ ret = new int [2];
boolean found = false ;
while (f <=1 && !found ) {
m= (f+l)/2;
found = Mn][ 0] == r;
if (!found )
if (Mn)[ 0] <r) f = n+l;
else | = n-1;

}
if (!found ) {ret [O]=f; ret [1]=I;}
else {
int ff =f, Il =n-1;
while (ff <= 1) {
int  mm= (ff +ll )/2;
if (Mmr[ 0]==r) I =mr-1;
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129 else ff =mr+1;

130 }

131 ret [ 0] =ff ;

132 ff =n+1; Il =I;

133 while (ff <= 1) {
134 int mm= (ff +ll )/2;
135 if (Mmr[ 0]==r) ff =mr+1;
136 else Il =mr-1;

137 }

138 ret [1]=I ;

139

140 return  ret ;

141 }

142 '}

143
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