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A OO

BspMergeSort

import ioTools.*;

import java.io.*;

public class

.java

//00000000
/00000000

BspMergeSort {

static final int gap = 1; // 00000
static final int latency = 1; // 0000
static final int numOfProcessors = 8; // 000000
static final int numOfData = 16; // 0000
static BspProcessor[] processor; // 00000
static BspNetwork network; // 000000
static InputData input; // 00000

// 00000000
// 00000000

static boolean debugSW = false;

static boolean traceSW false;

// 0000000
// 000000000

static PrintWriter output;

static PrintWriter log;

public static void main (String[] args) {
// 000000000

network = new BspNetwork (numOfProcessors);

// 0000Do0o0o
processor = new BspProcessor [numOfProcessors];
// 000004i000

processor [p] = new BspProcessor (p, num0OfProcessors);

for (int p=0; p<numOfProcessors; p++) {

processor [p] .setNetwork (network);

}

// 0000o0oogooo

input = new InputData (numOfData);

input.makeRandomData(); // DODOO0OOODOOOOO input.makeSortedData() OO OO
if (traceSW) input.dump();

input.dumpToFile();

// 000000000000 000O0

for (int p=0; p<numOfProcessors; p++) {

int low = p * numOfData / numOfProcessors;

int high = (p+1) * numOfData / numOfProcessors - 1;

processor [p] .setData(input.get(low, high));
}
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// 00000
for (int i=0; i<numOfProcessors; i++)

processor[i] .setTime(0,0,0);

// 0000o0ooono

output = FileIo.fWrite("OutputData.txt", false);
log = Filelo.fWrite("BspMergeSort.log", false);
network.setLogFile(log);

for (int p=0; p<numOfProcessors; p++) {
processor [p] .setOutputFile (output) ;
processor [p] .setLogFile(log) ;

3

// 0000000
System.out.println("Input Data");

for (int p=0; p<numOfProcessors; p++) {
processor [p] .showData() ;

processor [p] .logData();
}

// 000000
sequentialMergeSort () ;
bitonicMergeSort();

// 000000000
System.out.println("Output Data");

for (int p=0; p<numOfProcessors; p++) {
processor [p] .showData() ;
processor [p] .printData();

processor [p] .logData() ;
3

// 000000
showTime () ;
printTime();
logTime();

// 000000000004
output.close();
log.close();

}
// 00000000
public static void bitonicMergeSort () {

for (int i=2; i<=numOfProcessors; i*=2) { // log numOfProcessor OO OO0

// 00000 1owd0D0000 high-1 0000000000 2000000000
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// 00000000000000000000 (lowProcessor, highProcessor) OO0
// lowProcessor OO DOOODOODOODOhighProcessor OOODOODOODOOOOODO
// 0000000000O00O0000O0O000oOoOo0O0oooOb0oooD

// 000000000000 00O0OO000O0oOo0o0ooDo

if (debugSW) System.out.println("selectSendingProcessorsBitonic");
log.println("selectSendingProcessorsBitonic");

for (int j=0; j<numOfProcessors; j+=i)

for (int p=j; p<j+i; p++)

processor [p] .selectSendingProcessorsBitonic (j, j+i);

if (traceSW)

for (int p=0; p<numOfProcessors; p++)

processor [p] . showReceivers() ;

for (int p=0; p<numOfProcessors; p++)

processor [p] .logReceivers();

// 0000000 lowProcessor 000000 DODODO highProcecceor 00O
// 0000000000000000000000000000000

if (debugSW) System.out.println("sendDataBitonic");
log.println("sendDataBitonic");

for (int j=0; j<numOfProcessors; j+=i)

for (int p=j; p<j+i; p++)

processor [p] .sendDataBitonic(j, j+i);

synchronous(); // 00O

// 0000oo00d

// (0CO0000O0O0OO0OOOOOODODODODOOODODOODOOO)
if (debugSW) System.out.println("receiveData");
log.println("receiveData");

for (int p=0; p<numOfProcessors; p++)

processor [p] .receiveData();

// 000000000

if (debugSW) System.out.println("mergeData");
log.println("mergeData");

for (int p=0; p<numOfProcessors; p++)
processor [p] .mergeData() ;

if (traceSW)

for (int p=0; p<numOfProcessors; p++)
processor [p] .showData() ;

for (int p=0; p<numOfProcessors; p++)

processor [p] .logData() ;

// 00000 1lowd 00000 high-1O00000000D0D0 2000000000

// 000000000D00C000D0O0OO0000 (lowProcessor, highProcessor) 00O
// lowProcessor 0O OO OOOOOOOhighProcessor 0000000000000
// 0000000000000000000000000000000
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if (debugSW) System.out.println("selectSendingProcessors");
log.println("selectSendingProcessors");

for (int j=0; j<numOfProcessors; j+=i)

for (int p=j; p<j+i; p++)

processor [p] .selectSendingProcessors (j, j+i);

if (traceSW)

for (int p=0; p<numOfProcessors; p++)
processor [p] . showReceivers() ;

for (int p=0; p<numOfProcessors; p++)

processor [p] .logReceivers();

for (int j=i; j>1; j/=2) { // log i O0OOOO
// i<num0fProcessor DO O ODOOOOO (log numOfProcessor)”2 OO OODO)

// 0000000 lowProcessor OO DODOOOOD highProcecceor 0 OO
// 0000000000000 0DOOO000oooOoooooboooo

if (debugSW) System.out.println("sendDataBitonic");
log.println("sendDataBitonic");

for (int k=0; k<numOfProcessors; k+=i)

for (int p=k; p<k+i; p++)

processor [p] .sendDataBitonic(k, k+i);

synchronous(); // 00O

// 00000000

// (0000000C0OO000DOOOOo0oooOooOooooog)
if (debugSW) System.out.println("receiveData");
log.println("receiveData");

for (int p=0; p<numOfProcessors; p++)

processor [p] .receiveData();

// 000000000

if (debugSW) System.out.println("mergeData");
log.println("mergeData");

for (int p=0; p<numOfProcessors; p++)
processor [p] .mergeData() ;

if (traceSW)

for (int p=0; p<numOfProcessors; p++)
processor [p] .showData() ;

for (int p=0; p<numOfProcessors; p++)
processor [p] .logData();

}

}

}

// 00000000
public static void sequentialMergeSort () {

16



if (debugSW) System.out.println("sequentialMergeSort");
log.println("sequentialMergeSort");

for (int p=0; p<numOfProcessors; p++)

processor [p] . sequentialMergeSort () ;

if (traceSW)

for (int p=0; p<numOfProcessors; p++)
processor [p] . showData() ;

for (int p=0; p<numOfProcessors; p++)
processor [p] .logData() ;

}

// 00000000000 d
public static void synchronous () {
synchronous (0, numOfProcessors-1);

}

// 00000 p000000qO0DO0OO0

public static void synchronous (int p, int q) {
if (traceSw)

for (int i=p; i<=q; it++)
network.showSendQueue(i);

for (int i=p; i<=q; i++)

network.logSendQueue (i) ;

// 0000000000000 0DODO000DOO00o0oDO

network.synchronous(p, q);

int timel 0;

int timeG 0;

int timeL 0;
for (int i=p; i<=q; i++) { // 00000 pO00ODOO0OO0 qUOOODOOODODODOOO

if (processor[i].timeI > timeI) timeIl = processor[i] .timel;

if (processor[i].timeG > timeG) timeG = processor[i] .timeG;
if (processor[i].timel > timel) timel = processor[i].timeL;

3

timeL++;

for (int i=p; i<=q; it++)

processor[i] .setTime(timeI, timeG, timel);

}

// 000000

public static void showTime() {

System.out.println("time : " + processor[0].timeI + " + g*" + processor[0].timeG + " + Lx" + processor[0].
}
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// 000000
public static void printTime() {
output.println("time : " + processor[0].timel + " + g*" + processor[0].timeG + " + L*" + processor[0].time

3

// 000000 @oooo)

public static void logTime() {

log.println("time : " + processor[0].timeI + " + gx" + processor[0].timeG + " + L*x" + processor[0].timeL);
}

}
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BspNetwork. java
import java.util.ArraylList; // ArrayListO0O0O
import ioTools.*; //0000000O0O

import java.io.*; //00000000O0

public class BspNetwork {

ArrayList[] sendQueue; // 00000 i00000000
ArrayList[] receiveQueue; // 00000 i00000000
PrintWriter log; // 000000000

// 00000 p0O00O00OO0COODOODOO
public BspNetwork(int p) {

sendQueue = new ArrayList[p];
receiveQueue = new ArrayList[p];

for (int i=0; i<p; i++) {
sendQueue[i] = new ArrayList();
receiveQueue[i] = new ArrayList();

+

}

// int 0000000000 p000000D0DO0OO
public void put (int p, int n) {
sendQueue [p] .add(new Integer(n));

}

// int 000000 000000 pOO0O0OoDoOoOOoonO
public void putArray (int p, int[] a) {

for (int i=0; i<a.length; i++)
sendQueue [p] .add(new Integer(alil));

}

// 200 int 0000 (m,n) OO0O0O0OO0 pOOOODOOOOO
public void putPair(int p, int m, int n) {
sendQueue [p] .add(new Integer(m));

sendQueue [p] .add(new Integer(n));

3

// int 000000 a0 all]0ahl 000000 pO0O0OO00O0O0O0O0O
// 1L,h0 000000 a.length 000000000

public void putPartOfArray (int p, int[Ja, int 1, int h) {

if (1<0 || 1>=a.length || h<O0 || h>=a.length)
executeError("Illegal index of array at Queue "+p);

for (int i=1; i<=h; i++) {

sendQueue [p] .add(new Integer(alil));

}
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// int 000000 a0 a[1l10ah]l1 000000 pO00000D00O000DO (amhlOalil)OOO
//1,h0000000 a.lengthO00O0O0O0D0OOO

public void putPartOfArrayReverce (int p, int[Ja, int 1, int h) {

if (1<0 || 1>=a.length || h<O0 || h>=a.length)

executeError("Illegal index of array at Queue "+p);

for (int i=h; i>=1; i--) {

sendQueue [p] .add(new Integer(alil]));

}

}

// int000000m00000O0 pOO0O0OOOODOOO

public void putMatrix (int p, int[]1[Im) {

for (int i=0; i<m.length; i++)

for (int j=0; j<m[i].length; j++)
sendQueue [p] .add (new Integer(m[i][j1));

// 00000p0000000D00 int000D0DO0OOODO

// 000000000D00000D000000000000D00 Integer00O0O0OO0ODODOOO

public int get (int p) {

if (receiveQueue[p].isEmpty()) executeError("Queue "+p+" Underflow");

if ((receiveQueuel[p].get(0)).getClass() != Integer.class) executeError("Queue "+p+" Type Mismatched");
int n = ((Integer) receiveQueue[p].get(0)).intValue();

receiveQueue [p] .remove(0) ;

return n;

3

// 00000 000000000 int000D00OOO0ODOOO

// 000000000000 00D0000000D0O0000D00 Integer00O0O0OOODOOOO
public int[] getArray (int p) {

if (receiveQueue[p].isEmpty()) executeError("Queue "+p+" Underflow");

int[] a = new int[receiveQueue[p].size()];

for (int i=0; i<a.length; i++) {

if ((receiveQueue[p].get(0)).getClass() != Integer.class) executeError("Queue "+p+" Type Mismatched");
al[i] = ((Integer) receiveQueuel[p].get(0)).intValue(Q);

receiveQueue [p] .remove (0) ;

}

return a;

}

// 00000p00000D0000 200 int00000O0OODOO

// 000000 20000000000000000000000000 IntegerO00000O00OOOO
public int[] getPair (int p) {

if (receiveQueue[p].size() < 2) executeError("Queue "+p+" Underflow");

if ((receiveQueuel[p].get(0)).getClass() != Integer.class) executeError("Queue "+p+" Type Mismatched");
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int m = ((Integer) receiveQueue[p].get(0)).intValue();

receiveQueue [p] .remove (0) ;

if ((receiveQueue[p].get(0)).getClass() != Integer.class) executeError("Queue "+p+" Type Mismatched");
int n = ((Integer) receiveQueue[p].get(0)).intValue();

receiveQueue [p] .remove (0);

int[] intPair = {m,n};

return intPair;

3

// 00000 p00000O0O0O0O0O0OD sOint00000O0O0O0OOO

// 000000 sO000000000000D0D00000000000 Integer0 000000000

public int[] getArray (int p, int s) {

if (receiveQueue[p].size() < s) executeError("Queue "+p+" Underflow");

int[] a = new int[s];

for (int i=0; i<s; i++) {

if ((receiveQueue[p].get(0)).getClass() != Integer.class) executeError("Queue "+p+" Type Mismatched");
al[i] = ((Integer) receiveQueuel[p].get(0)).intValue();

receiveQueue [p] .remove (0) ;

}

return a;

}

// 00000 p000D000O0O0O00ODOO sx sO0int00000O0O0OOODO

// 000000 sxsODO0O0O0O0ODO0OO0O0O0O0OO0DO0O0O0O0ODO0OD00O0O0OO0 Integer000ooooognO
public int[][] getMatrix (int p, int s) {

if (receiveQueue[p].size() < s*s) executeError("Queue "+p+" Underflow");

int[][] m = new int[s][s];

for (int i=0; i<s; i++)

for (int j=0; j<s; j++) {

if ((receiveQueue[p].get(0)).getClass() != Integer.class) executeError("Queue "+p+" Type Mismatched");
m[i] [j] = ((Integer) receiveQueue[p].get(0)).intValue();

receiveQueue [p] .remove (0) ;

}

return m;

3

// 00000 p00000000000D sx t0int000000D0OOOO

// 000000 sxx 000000000000 0O0DO0OD0O0O00O0O0O0O00 Integer0 000000 O0OO

public int[][] getMatrix (int p, int s, int t) {

if (receiveQueue[p].size() < s*s) executeError("Queue "+p+" Underflow");

int[]J[] m = new int[s][t];

for (int i=0; i<s; i++)

for (int j=0; j<t; j++) {

if ((receiveQueue[p].get(0)).getClass() != Integer.class) executeError("Queue "+p+" Type Mismatched");
m[i] [j]1 = ((Integer) receiveQueue[p].get(0)).intValue();

receiveQueue [p] .remove (0);

}
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return m;

}

// 00000 p000000 qOOO00ODOODOO0ODOODOODOOODOOn
// (000000000000 00000O00o0obOoooboon)
public void synchronous(int p, int q) {

for (int i=p; i<=q; i++) {

while (!(sendQueuel[i].isEmpty())) { // OOOO0OOCOOODODO
receiveQueue[i] .add (sendQueue[i] .get (0));

sendQueue[i] .remove (0) ;

}

}

}

// 00000pp00000D00O00O0DOOO
public void clear (int p) {

receiveQueue[p].clear();

}

// 00000pp00000D0CO00O0ODOOO
public boolean isEmpty (int p) {

return receiveQueue[p].isEmpty();

3

// 00000 pp000000D0DO0ODOOOODOODOO
public int size (int p) {
return receiveQueue[p].size();

3

// 000000000000 000

public void setLogFile(PrintWriter 1) {
log = 1;

}

// 00000 p000000D0ODODODODOOOOO@M@OOO)
public void showSendQueue (int p) {

if (p < 10)

System.out.print ("Pr. "+p+":");

else System.out.print ("Pr."+p+":");

System.out.println (formatQueue (sendQueuel(p]));

}

// 00000 p0O0CCCOOOOOOOM@OODO)
public void showReceiveQueue (int p) {

if (p < 10)

System.out.print ("Pr. "+p+":");

else System.out.print ("Pr."+p+":");
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System.out.println (formatQueue (receiveQueue[p]l));

}

// 00000 p000D0O00O0ODOOODOODOOOOONO
public void logSendQueue (int p) {

if (p < 10)

log.print ("Pr. "+p+":");

else log.print ("Pr."+p+":");

log.println (formatQueue (sendQueue[p]l));

}

// 00000pp000000O0DO0O0ODOOOODO
public void logReceiveQueue (int p) {

if (p < 10)

log.print ("Pr. "+p+":");

else log.print ("Pr."+p+":");

log.println (formatQueue (receiveQueue[pl));

}

// 00000000000 d

String formatQueue (ArrayList queue) {
if (queue.isEmpty())

return " Empty";

else {

String str = "";

for (int i=0; i<queue.size(); i++)
str += formatData (queue.get(i));
return str;

}

}

// 000000000000

String formatData (Object o) {

if (o.getClass() == Integer.class) {

int val = ((Integer) o).intValue();

if (val == Integer.MAX_VALUE) return " --"; // O0o0O0O0 --"000
else if (val < 10) return " '"+val;

else return " "+val;

} else return " ?7";

}

static void executeError (String err_mes) { /x ODDOODOOO =/
System.out.println("Execute error");
System.out.println(err_mes) ;

System.exit(1);

}
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BspProcessor. java

import ioTools.*; //0000000O0O
import java.io.*; //00000000O0

public class BspProcessor {

int processorNumber; // 0000000

BspNetwork network; // 000000

int numOfProcessors; // 000000

int timel; // 000000

int timeG; // 0000

int timeL; // 0000

int[] data; // 00000

int[] tmpData; // 000000000000000

int lowProcessor;

int highProcessor;

PrintWriter output; // 000o0o00d
PrintWriter log; // 000000000

public BspProcessor(int p, int np) {
processorNumber = p;
numOfProcessors = np;

}

// 00000000000
public void setNetwork (BspNetwork net) {

network = net;

3

// 000000000
public void setData(int[] a) {
data = a;

}

// 000000

public void setTime(int i, int g, int 1) {
timel = i;

g;
1

>

timeG

timel

}
// 00000000000

public void setOutputFile(PrintWriter o) {

output = o;
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// 0000000000000

public void setLogFile(PrintWriter 1) {
log = 1;

}

// 00000 1owd00000 high-1000000000D0 2000000000

// 0000000000000 0D0DO000DO000

// lowProcessor OO OO0OO0ODOOOhighProcessor 100000000 ODOOO

// (00000000 (QowlOmid-1) OO0O0O : (low, low+l), (low+2, low+3), ...., (high-2, high-1))
// (00000000 (middhigh-1) 0000 : (low, low+l), (low+2, low+3), ...., (high-2, high-1))
public void selectSendingProcessors (int low, int high) {

int mid = (low+high)/2;

if (processorNumber < mid) {

lowProcessor = processorNumber*2 - low;

highProcessor = processorNumber*2 - low + 1;

} else {

lowProcessor = (processorNumber-mid)*2 + low;

highProcessor = (processorNumber-mid)*2 + low+1;

}

¥

// 00000 1owd00000 high-1 0000000000 2000000000

// 00000000000 00oobooooooog

// lowProcessor 0O OO O0OOOOOOhighProcessor 0000000000000

// 0000000000000 0DO00O0000obooo00oooob0oooD

// 000000000000 00O0O0000O0DOO0000DO

// (00000000 (Lowdmid-1) OO OO : (low, low+l), (low+2, low+3), ...., (high-2, high-1))
// (00000000 (midOhigh-1) 0000 : (high-1, high-2), (high-3, high-4), ..., (low+l, low))
public void selectSendingProcessorsBitonic (int low, int high) {

int mid = (low+high)/2;

if (processorNumber < mid) {

lowProcessor = processorNumber*2 - low;

highProcessor = processorNumber*2 - low + 1;

} else {

lowProcessor = (high-1 - processorNumber)*2 + low + 1 ;

highProcessor = (high-1 - processorNumber)*2 + low;

X

¥

// 0000000 lowProcessor OO OOOODOO highProcecceor 00O 0O

// 000000000000 (lowdOmid-1) 000 (datal0], datall]l, ..., datallength-1]) OO
// 00000000 (middhigh-1) 000 (datallength-1], datallength-2], ..., datal[0]) OO0O
public void sendDataBitonic (int low, int high) {
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int mid = (low+high)/2;

if (processorNumber < mid) {

network.putPartOfArray (lowProcessor, data, O, data.length/2-1);
network.putPartOfArray (highProcessor, data, data.length/2, data.length-1);

} else {

network.putPartOfArrayReverce (lowProcessor, data, 0, data.length/2-1);
network.putPartOfArrayReverce (highProcessor, data, data.length/2, data.length-1);
¥

}

// 00000000

// (0CO00000O0OOOOOOOODOOODOOODOODOODOO)
public void receiveData () {

tmpData = network.getArray (processorNumber);

timeG += tmpData.length;
by

// 000000000

public void mergeData() {

data = new int[tmpData.length];

int i=0;

int j=data.length-1;

for (int k=0; k<data.length; k++) // 00000000 OOO0DOOOOODOODO
if (tmpData[i] <= tmpDatal[jl) {

data[k] = tmpDatalil;

i++;
} else {

datal[k] = tmpDatalj];
J=s

}

timeI += (data.length)*3;
}

// 000o0oood

public void sequentialMergeSort() {
if (data != null) {

tmpData = new int[data.length];
mergeSort(data, O, data.length-1);
}

}

// 00 a0 lowO000 nighOO0OOOOOODOO

public void mergeSort (int[] a, int low, int high) {

if (high-low <= 0) { // 00000001000000
timeI++; // 00000

} else if (high-low == 1) { // 000000020000

if (allow] > alhigh])
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swap (a, low, high); // allow] O alhighl] J0DOODOODO
timel++;

} else { // 00000003000000
int mid = (low+high)/2;

timel++;

mergeSort (a, low, mid); // 000000000000
mergeSort (a, mid+1, high); // 000OO0OO0DOCOOOO

for (int i=low; i<=mid; i++) // 00000 tmp OO0 (alol0almid]) O0OOO
tmpDatali] = a[i];

for (int i=mid+1; i<=high; i++) // 00000 tmp OO0 (alhighlOalmid+1]) O0O0O0O
tmpData[mid+1+high-i] = alil;

timeIl += (high-low+1)*2;

int i=low;

int j=high;

for (int k=low; k<=high; k++) // 00000 ODO0O0OOODOOOOODOOO
if (tmpDatal[i] <= tmpDataljl) {

alk] = tmpDatali];

i++;
} else {

alk] = tmpDatalj];

i

}

timel += (high-low+1)*3;
3

}

// alil 0 a[jl 00000000
void swap (int[] a, int i, int j) {

int tmp = alil;

ali] = aljl;
alj]l = tmp;
timel+=3;

}

// 000ooogoon

public void showData() {

if (processorNumber < 10)

System.out.print ("Pr. "+processorNumber+": ");
else System.out.print("Pr."+processorNumber+": ");

System.out.println (formatDatalist (data));
}

// 0000o0o0oon
public void printData() {
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if (processorNumber < 10)

output.print("Pr. "+processorNumber+": ");
else output.print("Pr."+processorNumber+": ");
output.println (formatDatalist (data));

}

// 000000000 @Oooogd)

public void logData() {

if (processorNumber < 10)

log.print ("Pr. "+processorNumber+": ");
else log.print ("Pr."+processorNumber+": ");

log.println (formatDatalist (data));
}

// 000000000000 00(@ooo

public void showReceivers() {

if (processorNumber < 10)

System.out.print ("Pr. "+processorNumber+": ");
else System.out.print("Pr."+processorNumber+": ");

System.out.println ("lowProcessor ="+formatData (lowProcessor)+" highProcessor ="+formatData (highProcessc

}

// 00000000000000@Oooogg)
public void logReceivers() {

if (processorNumber < 10)

log.print ("Pr. "+processorNumber+": ");
else log.print("Pr."+processorNumber+": ");

log.println ("lowProcessor ="+formatData (lowProcessor)+" highProcessor ="+formatData (highProcessor));

}

// 000000000000
String formatDataList (int[] d) {
if (d == null)

return "Empty";

else {

String str = "";

for (int i=0; i<d.length; i++)
str += formatData (d[i]);
return str;

}

}

// 0000oooooon
String formatData (int d) {

if (d < 10) return " " + d;
else return " " + d;
}
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InputData. java

import ioTools.*; // 000000004
import java.io.*; // 00000000
import java.util.x; // 000000

public class InputData {
final int range = 100; // 000000
int[] array; // 000

public InputData (int n) {
array = new int [n];

3

// 000 array.lengthd O0range-1 000000000 O0O0ODO0OO
public void makeRandomData () {

for (int i=0; i<array.length; i++)

array[i] = (int) (Math.random() * range);

3

// 000 array.length 00000000000 OOO
public void makeSortedData () {

for (int i=0; i<array.length; i++)

array[i] = (int) (i*range/array.length);

}

// 000000000
public int[] get O {

return array;

}

// array[low]Uarraylhighl OODOOOOODO0O
public int[] get (int low, int high) {

if (low < O || high >= array.length || low > high)
return null;

else {

int[] a = new int[high - low +1];

for (int i=0; i<a.length; i++)

al[i] = array[low + i];

return a;

}

¥

// 00000000
public void dump () {
for (int i=0; i<array.length; i++)

System.out.print (array[i]l + " ");
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System.out.println();
}

// 00000000000 00o0oogo
public void dumpToFile () {
dumpToFile ("InputData.txt");

}

// 000000000000 00D00O0

public void dumpToFile (String fileName) {

PrintWriter outputFile = Filelo.fWrite(fileName, false);
for (int i=0; i<array.length; i++)

outputFile.print (array[i] + " ");

outputFile.println();

outputFile.close();

3

// 000000000000 000D0O0OO0O
public void readData () {

readData ("InputData.txt");

}

// 00000000000 000oOo00o

public void readData(String fileName) {
BufferedReader buffer = Filelo.fRead(fileName);
String line = readLine(buffer);

StringTokenizer st = new StringTokenizer(line);
int arraySize = st.countTokens();

for (int i=0; i<arraySize; i++)

array[i] = Integer.parseInt(st.nextToken());

3

// 000000100000

String readLine(BufferedReader buffer) {

String line = "";

try {

line = buffer.readLine();

} catch(IOException error_report) {
/000000000000, 00000oooooooo,

oo0ooooOo, ooooooooo =/

System.out.println(error_report) ;

System.exit(1);

}

return line;

}

public static void main (Stringl[] args) {
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System.out.print("size : ");

int n = Console.ReadInteger();
InputData data = new InputData(n);
data.makeRandomData() ;

data.dump Q);

data.dumpToFile() ;

}

}
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Garph.java

import java.io.;
import java.awt.x*;

import java.awt.event.x*;

public class Graph extends Frame {

int max, min, step; // 000000000000000

int axis = 0; // =0 : 00000 =1 : DO0ODOOODOOOOOOO
int line = 0; // =0 : 00000 =1 : 000000

int row, col; // 0000000

int width = 1000, height = 600; // Window OO OO

int x_1 = 10, x_r = 150, y_u = 40, y_d = 40; // 0000000
int f_b_s = 20, f_s_s = 16; // 000OOOOOOCOOO

String title;

String [1[] table;

String [][] table_a;

String [J[] table_b;

Font f_b, f_bp, f_s, f_sp;

/******************************************************************/

/* ooooooo */
/* title_i : O0OOODOODOO */
/* tabel_i : OOOOODOOO */
/* oooooooDoooooooo */
/* ooooogo x/
/* max_i, min_i, step_i : OOOOOO0OODOOOOODOOO =/

/3 sk ko sk ko o sk ok ok ok sk ok sk ok sk sk sk ok o sk ok ok ok sk ok sk sk sk ok sk ok sk kok ok o skok o okok ko o/
Graph(String title_i, String [][] table_i, int max_i, int min_i, int step_i)
{

// Frame 000000000 OODOOODOO

super("OOO");

// 0000000

f_b = new Font("TimesRoman", Font.BOLD, f_b_s);

f_bp = new Font("TimesRoman", Font.PLAIN, f_b_s);

f_s = new Font("TimesRoman", Font.BOLD, f_s_s);

f_sp = new Font("TimesRoman", Font.PLAIN, f_s_s);

// 0000000000

int i1, i2;
row = table_i.length;
col = table_i[0].length;

title = title_i;

table_a = new String [row] [col];

for (i1 = 0; il < row; il++) {
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for (i2 = 0; i2 < col; i2++)
table_al[i1][i2] = table_il[i1][i2];
}

table_b
for (i1 = 0; il < col; il++) {

new String [col] [row];

for (i2 = 0; i2 < row; i2++)
table_b[i1] [i2] = table_il[i2] [i1];
}

table = table_a;

max = max_ij;

min = min_i;

step = step_i;

// Window OO O OOOOODOOO
setSize(width, height);

Toolkit tool = getToolkit();
Dimension d = tool.getScreenSize();
setLocation(d.width / 2 - width / 2, d.height / 2 - height / 2);
// 00000004

setVisible(true);

// 00000000
addWindowListener (new WinEnd());
addMouselistener (new ClickMouse());

addComponentListener (new ComponentResize());

}

[ ks ks ok sk sk ok sk sk sk sk sk sk sk sk ok ok sk sk ok sk ok ok ok ok /
/* Oo00O0O000000O0O00O0OO0O0 =/
/% coded by Y.Suganuma */

/****************************************/

[/ kskkokskokk ok ok kok /

/x 00 */

/[ xkkkokokkokokokkok /

public void paint (Graphics g)

{

int i1, i2, k, len, x1, x2, yi1, y2, sp, x_bl, x_b2, y_bl, y_b2, w;
FontMetrics fm;

// WindowO O OOOO

Dimension d = getSize();

width d.width;

height = d.height;

// 000000000O0000D0OO0O

g.setColor(Color.yellow) ;

g.fi113DRect(width - 3 * f_b_s - 10, y_u, 3 * f_b_s, f_b_s + f_b_s / 2, true);
g.setColor(Color.black);
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g.setFont (f_bp) ;

g.drawString("0 /0", width - 3 * f_ b_s - 10 + £ . b_s / 3, y_u + f_b_s + f_b_s / 7);

// 000000000D00000D00O0

g.setColor(Color.pink);

g.fill3DRect(width - 3 * f_b_s - 10, y_u + 2 * f_ b_s, 3 * f_b_s, f_b_s + f_b_s / 2, true);
g.setColor(Color.black);

g.drawString("0O /0", width - 3 * f_.b_s - 10 + £ b_.s / 3, y_u+ 3 x f b_s + f b.s/ 7);

// 000000000000 0000O

g.setColor(Color.orange) ;

g.fill3DRect(width - 3 * f_ b_s - 10, y_u + 4 * f b_s, 3 x f_b_s, f_b_s + f_b_s / 2, true);
g.setColor(Color.black);

g.drawString(" 0", width - 3 * f_ b_.s - 10 + £ b_s / 3, yu+ 5 % f b_s + £ b_s / 7);

// 0000oo0ooooon

g.setFont (f_b) ;

fm g.getFontMetrics(f_b);

len = fm.stringWidth(title);

g.drawString(title, (width - x_r) / 2 - len / 2, y_u + f_b_s);

// 00000

fm = g.getFontMetrics(f_s);

x1 = fm.stringWidth(Integer.toString(max));

y1l = fm.stringWidth(Integer.toString(min));
if (y1 > x1)
xl = yi;

x_bl =x1+x1+ f_s_s / 5;

x_b2 = width - x_.r - f_s_s / 2;

y_bl = height - y_.d - f_s_s - f_s_s / 5;
y_b2 =y u+ f b_s+ f_s.s/ 2;
g.drawLine(x_bl, y_bl-1, x_b2, y_bl-1);
g.drawLine(x_bl, y_bl, x_b2, y_bl);
.drawLine(x_bl, y_bl+1l, x_b2, y_bl+l);
.drawLine(x_bl-1, y_bl, x_bl-1, y_b2);
.drawLine(x_bl, y_bl, x_bl, y_b2);
g.drawLine(x_bl+1l, y_bl, x_bl+l, y_b2);
// 0000pooogoo

g.setFont (f_sp) ;

sp = (x_b2 - x_b1) / (2 * (col - 1));
x1 = x_bl + sp;

yl = height - y_d;

for (i1 = 1; i1l < col; il++) {

len = fm.stringWidth(table[0] [i1]);
g.drawString(table[0] [i1], x1 - len / 2, y1);
x1 += 2 * sp;

}

// 0000000000

sp = (max - min) / step;

0g 09 01

sp = (y_bl - y_b2) / sp;

x1 = min;
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yl = y_bl;

g.drawString(Integer.toString(x1l), x_1, y1 + f_s_s / 2);
while (x1 < max) {

x1 += step;

y1 -= sp;

g.drawLine(x_bl, yl1, x_b2, y1);
g.drawString(Integer.toString(x1), x_1, yl1 + f_s_s / 2);
}

// 00

Color cl[] = new Color [9];

c1[0] = Color.magenta;

cl[1] = Color.blue;

cl[2] = Color.orange;

c1[3] = Color.cyan;

cl[4] = Color.pink;

c1[5] = Color.green;

cl[6] = Color.yellow;

cl[7] = Color.darkGray;

cl[8] = Color.red;

yl =y u+7x*x f_b_s;

for (i1l = 1; il < row; il++) {

k=(1-1) % 9;

g.setColor(cl[k]);

g.fillRect (width - x_r, y1, 15, 5);

g.drawString(table[i1] [0], width - x_r + 20, y1 + f_s_s / 2);

yl += (f_s_s + B);

}

// 000000000000

sp = (x_b2 - x_b1) / (2 * (col - 1));

w = (x_b2 - x_bl) / (row * (col - 1));

if (line == 0) {

for (i1l = 1; il < row; il++) {

x1 = x_bl + sp;

k=(@1-1)%9;

g.setColor(cl[k]);

for (i2 = 1; i2 < col; i2++) {

x2 =x1 -wx*x (row-1) / 2 +w *x (i1 - 1);

y2 = (int) (y_bl - (y_bl - y_b2) *
(Double.parseDouble(table[i1][i2]) - min) / (max - min));

g.fillRect(x2, y2, w, y_bl - y2);

x1 += 2 * sp;

}

}

}

// 000000000000 00

else {
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for (i1l = 1; il < row; il1++) {
x2 = x_bl + sp;
k = ({1 -1) % 9;
g.setColor(cl([k]);
for (i2 = 1; i2 < col; i2++) {
y2 = (int) (y_bl - (y_bl - y_b2) *
(Double.parseDouble(table[i1] [i2]) - min) / (max - min));
g.fill0val (x2-2, y2-2, 6, 6);

if (12 > 1)

g.drawLine(x1, y1, x2, y2);
x1 = x2;

yl = y2;

X2 += 2 * sp;

}

}

}

}

/****************************************/

/* oooobDobooooooooog =/

[ kokokok sk skok ok ok sk sk ok ok sk ok ok sk sk sk ok sk sk sk ok sk sk sk sk ok ok sk sk ok /
class ClickMouse extends MouseAdapter

{

public void mouseClicked(MouseEvent e)

{

int xp, yp, x1, x2, yil, y2;

// 000000

xp = e.getX();

yp = e.getY();

x1 = width - 3 * f_b_s - 10;
yl = y_u;

x2 =x1 + 3 *x f_b_s;

y2 =yl + f.b_s + £ b_s / 2;

// 00000004

if (xp > x1 && xp < x2 && yp > yl && yp < y2) {
if (axis == 0) {

table = table_b;

axis = 1;

}

else {

table = table_a;
axis = 0;

}

row = table.length;
table[0] .length;

repaint();

col
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else {

x1 = width - 3 *x £f_b_s - 10;

yl =y_u+ 2 x f_b_s;

x2 = x1 + 3 *x f_b_s;

y2 =yl + f_b_s + £ .b_s / 2;

// 00000000000

if (xp > x1 && xp < x2 & yp > y1 && yp < y2) {
if (line == 0)

line = 1;

else

line = 0;

repaint();

}

else {

x1 width - 3 * f_b_s - 10;

X2 x1 + 3 x £f_b_s;

yl =y u+ 4 *x f_b_s;

y2 =yl + f_b_s + £ b_s / 2;

// 0000

if (xp > x1 && xp < x2 && yp > yl && yp < y2) {
setVisible(false);

Table tb = new Table(title, table, max, min, step);

N s e

/**************************/

/* Window OO OGOOO =/

/**************************/

class ComponentResize extends ComponentAdapter

{

public void componentResized(ComponentEvent e)
{

repaint();

by

Iy

[/ %Kk koK Kok k ok kK ok k ok k /
/* oooo =/
/ %k sk sk k ok sk ok sk ok sk ok ok ok ok k /

class WinEnd extends WindowAdapter
{

public void windowClosing(WindowEvent e) {
setVisible(false);
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System.exit(1);
}
}
}
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DrawGraph. java

//00000n
import java.awt.x*;
class DrawGraph {
private int Xo = 0, //0000 (x,y)

Yo = 0,
r=20, //00
1,//0000
degll; //00

private double gr(],//000000

sum = 0;

private String name[]; //0000

(/0000000 300

public DrawGraph ( int x, int y, int ra, double a[])
{

sum = 0;
Xo = x;
Yo = y;
r = ra;
1 = a.length;

deg = new int[1];
gr = new double[l];

for( int i =0; 1i<=1-1 ;i ++)

{
grlil = alil;
sum += gr[i];
}
for( int 1i=0; i <=1 -1 ;i ++)
{
deg[i] = (int) (Math.round(gr[il]/sum* 360));
}
rarrngement () ;
}
public DrawGraph ( int x, int y , int ra, int al])
{
sum = O;
Xo = x;
Yo = vy;
r = ra;

1 = a.length;
deg = new int[1];
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gr = new double[l];

for( int 1 =0; i <=1 -1 ;i ++)

{
grlil = alil;
sum += gr[i];
}
for( int 1i=0; i <=1 -1 ;i ++)
{
degli] = (int) (Math.round(gr[i]/sum* 360));
}
rarrngement () ;
}
public DrawGraph ( int x, int y , int ra, double al],String Name[])
{
sum = 0;
Xo = x;
Yo = y;
r = ra;

1 = a.length;
deg = new int[1];
gr = new double[l];
name = new String[l];
for(int i =0; i<=1-1 ;i ++)
{
grli]l = alil;
sum += gr([il;
name[i] = Name[i];
}
for( int 1i=0; i <=1 -1 ;i ++)
{
degli] = (int) (Math.round(gr[i]/sum* 360));
}
rarrngement () ;

3

public void paint (Graphics g){

int now =90;

for( int t =0; t <=1 - 1; t++)

{
g.setColor(new Color((t * 50) % 255,Math.abs((255- t * 80)) % 255, (t*t+2*xt) % 255)); //0000
g.fillArc(Xo-r,Yo-r,2+*r,2*r ,now,-deg(t]); //00000
now -= deglt];
}
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g.setColor(Color.black);
int Sum = O;
for( int p =0; p <=1 -1 ; p++){
g.drawLine (Xo,Yo,Xo+(int) (r*Math.sin(Math.PI*2*(Sum+deg[p])/360)),Yo+(int) (-r*Math.cos(Math.PI*2* (Sum+c
//0000000
Sum += deglp];

g.drawOval (Xo-r,Yo-r,2*r,2*r); //00000
}

/00000000000
public void DrawLabel (Graphics g, int x, int y, int n, int w, boolean ori){
if(ori == true){ /00 n 0000 wODOODOO
int col =1 / n;
int t = 0;
for( int ¢ = 0; ¢ <= col + 1; c++){
for(int r =0; r < n && t < 1; r++){
g.setColor(new Color((t * 50) % 255,Math.abs((255 - t * 80)) % 255, (t*t+2xt) I 255));
g.fillRect(x + w * ¢ , y + 16 x r , 16, 12);
g.setColor(Color.black);
g.drawString(name([t],x + w * ¢ + 18, y + 15 * r + 10);

else { /00 n0000wDOODOO
int row= 1 / n;
int t = 0;
for( int r = 0; r <= row + 1; r++){
for( int ¢ = 0; c < n && t < 1; c++){
g.setColor(new Color((t * 50) % 255,Math.abs((255 - t * 80)) % 255, (t*t+2*t) % 255));
g.fillRect(x + w * ¢ , y + 15 x r , 16, 12);
g.setColor(Color.black);
g.drawString(name[t] ,x + w * ¢ + 18, y + 15 * r + 10);

//0000000000
public void DrawLabel2 (Graphics g){
int Sum = O;
for( int p =0; p <=1 - 1 ; p++){
double flen = 15 + (12 * (p % 5));
g.drawString(name [p],Xo+(int) ((r+40)*Math.sin(Math.PI*2x*(Sum+deg[p]/2)/360)),Yo+(int) (-(r+flen)*Math. cc
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Sum += deglp];

public void rarrngement(){
for( int d = 0; d < 1; d++){
if ( degld]l == 0){

1--;
if (d < 1o
for( int hj = d; hj < 1; hij++){
name [hj] = name[hj+1];
deglhj] = deglhj + 1];
}
d--;
}
}
}
}
}
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Table. java

[ kokokok sk skok ok ok ok sk sk ok ok ok sk sk ok s ok sk sk ok sk ok ok sk sk sk ok sk sk sk ok /
/* OoOoOoooooooooog =/
/* coded by Y.Suganuma x/
[ skokokok sk skokok ok ok sk sk ok ok sk sk sk ok sk sk sk sk ok ok sk sk sk ok sk sk sk ok /
import java.io.;

import java.awt.x*;

import java.awt.event.x*;

public class Table extends Frame {

int max, min, step; // 00000000000 OOOO

int row, col; // 0000000

int width = 900, height = 600; // Window O O OO

int x_1 = 10, x_r = 10, y_u = 40, y.d = 40; // 00000O0OO
int f_b_s = 20, f_s_s = 16; // 00000000000

String title;

String [][] table;

String [J[] table_a;

String []1[] table_b;

Font f_b, f_bp, f_s, f_sp;

/******************************************************************/

/* ooooooo */
/% title_i : O0OOODOODOO */
/* tabel_i : 0OOODOODOO */
/* 0dooooooooooogoo */
/* ooocoooo */
/* max_i, min_ i, step_i : 00000000 OOOOOCO0O =/

[ KKk ok ok ok ok Kok o Kok ok Kok ok sk ok sk ok K ok Kok o Kok ok ok ok sk ok K ok Kok Kok Kok ok Kok ok ok ok /
Table(String title_i, String []1[] table_i, int max_i, int min_i, int step_i)
{

// Frame OO0 0O0OD0OOO0OODOOODO0O

super("O");

// 0000000

f_b = new Font("TimesRoman", Font.BOLD, f_b_s);

f_bp = new Font("TimesRoman", Font.PLAIN, f_b_s);

f_s = new Font("TimesRoman", Font.BOLD, f_s_s);

f_sp = new Font("TimesRoman", Font.PLAIN, f_s_s);

// 0000000000

int i1, i2;

double value;

row = table_i.length;
col = table_i[0].length;
title = title_i;
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table_a = new String [row] [col];
for (i1 0; il < row; il++) {
for (i2 = 0; i2 < col; i2++)
table_al[i1][i2] table_i[i1][i2];
}

table_b
for (i1 = 0; il < col; il++) {
for (i2 = 0; i2 < row; i2++)
table_b[i1][i2] = table_i[i2] [i1];

new String [col] [row];

table = table_a;
max = max_ij;
min = min_i;

step = step_i;

// Window OO OOOOOODOOO

setSize(width, height);

Toolkit tool = getToolkit();

Dimension d = tool.getScreenSize();
setLocation(d.width / 2 - width / 2, d.height / 2 - height / 2);
// 0000000d

setVisible(true);

// 00000000

addWindowListener (new WinEnd());
addMouseListener (new ClickMouse());
addComponentListener (new ComponentResize());

}

/[ *kkskokokkkkokokk /

/* oo =/

[/ kKoK skokk ok ok kok /

public void paint (Graphics g)

{

int i1, i2, spl, sp2, len, x1, x_bl, x_b2, yl1, y_bl, y_b2;

FontMetrics fm;

// Window OO DODOOO

Dimension d = getSize();

width = d.width;

height = d.height;

// 000000000000000

g.setColor(Color.orange) ;

g.fill3DRect(width - 4 * f_b_s - 10, y_u, 4 * f_b_s, f_b_s + f_b_s / 2, true);
.setColor(Color.black);

.setFont (f_bp);

.drawString("OO0O", width - 4 * f_ b_s - 10 + f.b_.s / 2, yu+ f b_s + f_b.s/ 7);

03 09 01
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// 0000oood

g.setFont (f_b) ;

fm = g.getFontMetrics(f_b);

len = fm.stringWidth(title);

g.drawString(title, (width - x_r) / 2 - len / 2, y_u + f_b_s);
// 00000

x_bl = x_1;

x_b2 = width - x_r;

y_bl =yu+ fbs+f_s.s/ 2;

y_b2 = height - y_d;
spl = (y_b2 - y_bl) / row;
yl = y_bl;

for (i1l = 0; il <= row; i1++) {

g.drawLine(x_bl, y1, x_b2, y1);

y1l += spil;
}
sp2 = (x_b2 - x_bl) / col;

x1 x_bl;

for (i1 = 0; il <= col; il++) {
g.drawLine(x1l, y_bl, x1, y_b2);
x1 += sp2;

}

// 000000000000 00O
g.setFont (f_s);

fm = g.getFontMetrics(f_s);

yl = y_bl + spl + spl / 2 + f_s_s / 2;
for (i1l = 1; il < row; il1++) {

len = fm.stringWidth(table[i1][0]);

x1 =x_bl +sp2 / 2 - len / 2;
g.drawString(table[i1] [0], x1, y1);

yl += spil;
3
x1 = x_bl + sp2 + sp2 / 2;

yl =y_bl +spl / 2+ f_s_s / 2;

for (i1 = 1; il < col; il++) {

len = fm.stringWidth(table[0] [i1]);
g.drawString(table[0] [i1], x1 - len / 2, y1);
x1 += sp2;

}

// 0000000

g.setFont (f_sp);

fm = g.getFontMetrics(f_sp);
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yl = y_bl + spl + spl / 2 + f_s_s / 2;

for (i1 = 1; il < row; il++) {

x1 = x_bl + 2 * sp2;

for (i2 = 1; i2 < col; i2++) {

len = fm.stringWidth(table[i1][i2]);
g.drawString(table[i1] [12], x1 - len - 10, y1);

x1 += sp2;
X
yl += spil;
X
¥

/****************************************/

/* O00o0oDoOOoooooooooo =/

/****************************************/

class ClickMouse extends MouseAdapter

{

public void mouseClicked(MouseEvent e)
{

int xp, yp, x1, x2, y1, y2;

// 000000

xp = e.getX();

yp = e.getY();

// 000000

x1 width - 4 x £f_b_s - 10;

yi = y_u;

x2 =x1 +4 x £f_b_s;

y2 =yl + £ b_s + f_b_s / 2;

if (xp > x1 && xp < x2 && yp > yl && yp < y2) {
setVisible(false);

Graph tb = new Graph(title, table, max, min, step);
}
}
}

/**************************/

/* Window OO QOGOOO =/

/**************************/

class ComponentResize extends ComponentAdapter
{

public void componentResized(ComponentEvent e)
{

repaint();

X

}

/ %k sk 5k k ok sk ok sk ok sk ok ok k ok k /
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/* oooo */

[/ Fokskokokok ko kok ok ok kok ok ok /

class WinEnd extends WindowAdapter

{

public void windowClosing(WindowEvent e) {
setVisible(false);

System.exit(1);

¥

}

}
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Hikakuplg.java

public class Hikakuplg {

public static void main(String args[]1){

int n=1;
int N =14; //00000000000

String [][] tab = new String [100] [100];

double [][] YY = new double [100][100];
double [] XX = new double [100];

double c=5;

int ii=0;

while (n<N){

double =0;

double m=1;

double i=0;

double b=0;

while (i<N)

{

if (i==0){
mm=(int)Math.pow(2,n+1);

Yelseq{

mm += 2% (m+1)*(int)Math.pow(2,n-1);
}

b+=Math.pow(2,m+n-1) * (m+2+n-1) ;
double nn = (int)Math.pow(2,n);

double mmm=mm*c/nn;

double bb=b-mmm;

double bbb= (bb/mm) ;

if (i>1){

bbb+= +2;

}

if (bb<0){

bbb=0;

}

tab[n-1] [(int)i]l=Integer.toString((int)bbb) ;
YY[n-1] [(int)i]=bbb;
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double p=(int)Math.pow(2,i+1);
XX[(int)il=p;

m++;
it++;
+
ct+=Math.pow(2,n)*(n+3);
n++;
ii=(int)i;

}

String []1[] table = new String [n][ii];

int j2=0;
int i3=1;
while(j2<ii-1){
int i2=0;

while(i2+i3-1<n-1){

if (tab[i2] [j2]==null)

{

tab[i2] [j2]="0";

}
table[i3+i2] [1+j2]= tab[i2] [j2];
i2++;

table[i2] [0]="n"+Integer.toString((int)Math.pow(2,i2+1));

int i4=0;

while(i4<n-1){

if (table[1+i4] [1+j2]==null)
{
table[1+i4] [1+j2]="0";
}

id++;

}

j2++;
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i3++;
table[0] [j2]="p "+Integer.toString((int)XX[j2-11);
}

int i1iii=0;

double wari=0;

int jou2=0;
while(n>iiii)
{

int gg = 0;
while(ii>gg){
int jou=1;

wari = YY[iiii] [gg];
while(1<wari){

wari = wari/10;

jou = jou *10;

if (jou>jou2)
{
jou2=jou;

}

gg++;

iiii++;

String title ="OUUO0OUOO0OOOOOOOOOOOO gOO™";

Graph gp= new Graph(title, table, jou2, 0,jou2/10);//000000
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HikakuplL. java

public class HikakuplL {
public static void main(String args[])

{

double n= Math.pow(2,1) ; // 0000000
double p=1; // O00OOODOO
int L=1; // 0000
int g=3; //0000
int mn=10; //000000000

int dais=2; // OOOOOOOOOOOO

int daisuu=0;
while(dais!=1){
daisuut+;
dais/=2;

}

double y= O;
double yyy=0;

int i=0;

int gi=1;

double [J[] YY = new double [1000] [700];
String [1[]1[] tab = new String [5][1000] [700];

double [][] ZZ = new double [1000] [700];
while(n <= Math.pow(2,mn) ){ //mmO0 nO0O0O
double p2=p;

double count =1;
double logd=0 ;
double ap =0;
double cp = O;
double logp =0;
int ii=0;
while(n/p2 > 1 ){
double d=n/p2;

double 10=0;
double dd=d;

54



while(dd!=1){

lot++;
logd = lo;
dd/=2;

double lop=0;

double pp=p2;

while(pp!=1){

lop++;
logp = lop;
pp/=2;
}
if (1i>0){
ap = 1+logp;
3
else if(ii==0){
ap =0;
b

double bp = cp + ap;

cp = bp;

double v =(d * logd * (bp+1));//0000O
double x = (d*bpxg); //0000
double w =(bpxL);//0000

y =v+x+w;//00000
YY[ii] [gi-1] = y;

Zz[1i] [gi-1]1=Dbp;
tab[0] [ii] [gi-1] = Integer.toString((int)YY[ii] [gi-11);
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tab[1] [ii] [gi-1] = Double.toString(p2);

System.out.println(bp+""+"000000O0O " + p2 +" OO0OO0 " +w+ " 0O00O0 "+ x+ " 000000 "+ y);

YYy=Yys

if (1i==0){
YYy=y;

}
else if(ii>0){
if (yyy>y) {
yyy=y;
count = Math.pow(2, ii);

System.out.println(YY[daisuu] [gi-1]/YY[0] [gi-1]1);

if (YY[0] [gi-1]1<=YY[daisuu] [gi-11){
System.out.println(d);}

if (n==1){System.out.println(" OODOOO0O0O "+yyy);
System.out.println( " OOOOO " + count);
}

p2 = p2%2;

ii++;

String []J[] table = new String [gi] [i+1];
String []1[] table2 = new String [gi] [i+1];
String title ="g="+g+ "O00 pO p1 0000 LODO";

int ten =0;
int ten2 =0;
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while(ten2<gi){
while(ten<i+1){

table[ten2] [ten]="";
ten++;

}

ten2++;

}

int gken=0;

int dat =1;

while(gken<gi-1){
int ken =0;

while (ken<i){

if (tab[0] [ken] [gken]==null)
{

tab[0] [ken] [gken]="0";

}

table[1+gken] [ken+1]= tab[0] [ken] [gken] ;

if (gken==0){

table[1+gken] [0]="n"+Integer.toString(2*dat) ;
}

else{

table[1+gken] [0]=Integer.toString(2*dat) ;

}
table[1+gken] [0] = table[l+gken] [0].concat("");

int yz= (int) ((YY[O] [gken]-YY[ken] [gken])/ZZ[ken] [gken]) ;
if (yz<=10000000 && yz >=0){

table2[1+gken] [kent+1]=Integer.toString(yz+2) ;

}

else if (yz<=0){

table2[1+gken] [ken+1]="0";

}

if (gken==0){

table2[1+gken] [0]="n"+Integer.toString(2xdat) ;
}
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else {

table2[1+gken] [0]=Integer.toString(2xdat);

}

table2[1+gken] [0] = table[l+gken] [0].concat("");

if (1+ken==1){
table2[1+gken] [ken+1]="0";

X
if (table2[1+gken] [ken+1]==null)
{
table2[1+gken] [ken+1]="0";
}
kent++;
}
dat*=2;
gken++;
}

int Lken =0;

while (Lken<i){

if (Lken==0){

table[0] [1+Lken]="p"+Integer.toString((int)Math.pow(2,Lken));
}

elseq{

table [0] [1+Lken]=Integer.toString((int)Math.pow(2,Lken)) ;

table[0] [1+Lken]= table[0] [1+Lken].concat("");
table2[0] [1+Lken]=Double.toString(Math.pow(2,Lken));
table2[0] [1+Lken]= table[0] [1+Lken].concat("");
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Lken++;

int iiii=0;

double wari=0;

int jou2=0;
while(i>iiii)

{

int gg = 0;
while(gi>gg){
double jou=1;

wari = YY[iiii] [gg];
while(1<wari){

wari = wari/10;

jou = jou *10;

if (jou>jou2)
{

jou2=(int) jou;

gg++;
iiii++;

}

int rr =0;
int rrr =1;

int wari2 =3;

//wari2 0000

while(rr<i){

int r =0;

while(r<gi){

if ((Ant) YY [rrr] [r]!=0){
System.out.println((int)YY [rr] [r]+"
¥

r++;

"+wari2+"

"+ (Ant)YY[rrl[r] -GEnt)YY[rrrl [x]) + "
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wari2 += 1;
rr++;
rrr++;

System.out.println(" ");
¥

Graph gp= new Graph(title, table2, jou2, 0,jou2/10); //000000
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Hikakup2pL. java

public class Hikakup2pL {

public static void main(String args[]1){

String [1[]1[] tab = new String [100] [70] [100];

double [1[][] YY = new double [100] [70] [100];

int g=1; /00000

int G=g+(3);//g00000000DO0O0O0OD gOOOODOODOODOODODO OQOOOOOD
int gi=1;

while (g<G){

int o=-4x*g;

double o4;

double 03=0;

double 02;

int M=2;

int I=10;//00000000000000O00O0ODOOOOO
int J=I;

int hi=0 ;

int jj=0;

double ii=0;

double Dm=0;
while(ii<I){
int gg=0;

int wbp=3;
System.out.println(-o);
04=(int)Math.pow(2,ii+1);
02 =ii+3;

03= 04%02;

double Am=0;
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double Bm=0;

double Cm=0;

double Am2=1;

double Cm2=0;

int mm=1;

while (mm<M){
Am=Math.pow(2,mm) ;
Am2+=Am;

Bm=(3+g) *Math.pow(2,mm) ;

if (mm>1){
Cm=mm*Math.pow(2,mm-1) ;

Cm2+=Cm;

mm++;

int j=0;

Dm= Am2+Bm+Cm2;

int ocp=-o0;

while (j<I){

ocp—=Dm;

tab[(int)ii] [j] [gi-1]=Integer.toString((int) (-ocp/wbp)+2);
YY[(int)iil [j] [gi-1]=ocp;

Dm+=Bm+Cm2;

jtts
wbp++;

}

0-=03;
ii++;

M++;

33=3;
if (g>1){
gg= 2x(g-1)*(int)Math.pow(2,ii);
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o-=gg;

hi=(int)ii;

String [J[] table = new String [hi+1][jj+1];

int ten =0;
int ten2 =0;

while(ten2<hi) {
while(ten<jj){

table[ten2] [ten]="";
ten++;

}

ten2++;

}

int j2=0;
int i3=1;
while (j2<jj){
int i2=0;

while(i3+i2-1<hi){

if (tab[i2] [j2] [gi-1]==null)

{

tab[i2] [j2] [gi-1]="";

}
table[i3+i2] [1+j2]= tabli2] [j2] [gi-1];
int i4=0;

while(i4<hi){

if (table[1+i4] [1+j2]==null)
{
table[1+i4] [1+j2]="0";
}
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id++;

}

i2++;

if (i2==1){

table[i2] [0]="n"+Integer.toString((int)Math.pow(2,i2)*4);
}

else{

table[i2] [0]=Integer.toString((int)Math.pow(2,i2)*4);//0000000000000O0O0ODOOOO
}

}
i3++;
jo++;
if (j2==1){
table[0] [j2]="p"+Integer.toString((int)Math.pow(2,j2)*2);
}
else{

table[0] [j2]=Integer.toString((int)Math.pow(2,j2)*2);//00000000000000000000
}

int 1iii=0;

double wari=0;

int jou2=0;

while(hi>iiii)

{

int gg = 0;

while(jj>gg){

int jou=1;

wari = -YY[iiii] [gg] [gi-1]1;
while(1<wari){

wari = wari/10;
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jou = jou *10;

if (jou>jou2)
{
jou2=jou;

3

gett;
}
iiii++;

3

String title ="g="+g+" p0O 1/200 pOOOOLOO ",
Graph gp= new Graph(title, table, jou2/1000, 0,jou2/10000);//000000

gt+;
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Testpp. java

import java.io.;

public class Testpp {
public static void main(String args([])

{

double n= Math.pow(2,1) ; // 0000
double p=1; // 000000

int L=1; // 00O0O0O

int g=1; //0000

boolean gl =false;

double bain=n;

double baigg = 10*bain;

int dais=2; // 000000000 0O0OO

int daisuu=0;
while(dais!=1){
daisuut+;
dais/=2;

}

double y= 0;
double yy = 0;
double yyy=0;

int i=0;

int gi=1;

int mn=9;

double [][] YY = new double [1000] [700];
String [1[]1[] tab = new String [5][1000] [700];
while(n <= Math.pow(2,mn) ){

double p2=p;

double count =1;
double logd=0 ;
double ap =0;
double cp = O;
double logp =0;

int ii=0;



while(n/p2 > 1 ){
double d=n/p2;

double 10=0;
double dd=d;
while(dd!=1){

lot++;
logd = lo;
dd/=2;

double lop=0;

double pp=p2;

while(pp!=1){

lop++;
logp = lop;
pp/=2;
b
if(1i>0){
ap = 1l+logp;
}
else if (ii==0){
ap =0;
}

double bp = cp + ap;

cp = bp;
double logdd = Math.log(d);

double v =(d * logd * (bp+1));
double x = (d*bp*g) ;

67



double w =(bpxL);
double z = (bp * d);

double a = v+z;

y =v+xtw;

YY[iil [gi-1] = y;

tab[0] [ii] [gi-1] = Integer.toString((int)YY[ii][gi-11);
tab[1] [ii] [gi-1] = Double.toString(p2);

System.out.println(ii+" "+v+""+"0000000 " +p2 +" O0OOO "+ w+ " 0000 "+x+ " 000
goo "+ y;

YYy=Yys

// Graph gp= new Graph(J O OO, OO0, ODOOODOOO,
// oooooooo, ooooood);
// 00000000000000D000

// Table tb= new Table(title, table, 100, 0, 10);

if (1i==0){
YYy=y;

}
else if(ii>0){
if (yyy>y){

yyy=y;
count = Math.pow(2, ii);

System.out.println(YY[daisuu] [gi-1]/YY[0] [gi-1]1);

if (YY[0] [gi-1]1<=YY[daisuu] [gi-11){
System.out.println(d);}

if (n==1){System.out.println(" OODOOO0O "+yyy);
System.out.println( " OOOOO " + count);
}

p2 = p2%2;

ii++;
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String [][] table = new String [gi] [i+1];
String title ="g="+g +"L="+ L +"000O00O0O0O";
String XX="";

int ben =1;
int ten =0;

int ten2 =0;

while(ten2<gi){
while(ten<i+1){

table[ten2] [ten]=""};
tent+;

X

ten2++;

X

int gken=0;

int dat =1;

//gi=1 00 ii=2 gi=2 nara ii=3

while(gken<gi-1){
int ken =0;

int iken =gken;
while (ken<i){

if (tab[0] [ken] [gken]==null)
{

tab[0] [ken] [gken]="";

}

table[1+gken] [ken+1]= tab[0] [ken] [gken];
if (gken==0){
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table[1+gken] [0]="n"+Integer.toString(2*dat);

}

else {table[l+gken] [0]=Integer.toString(2*dat);

}

table[1+gken] [0] = table[1+gken] [0].concat("");

ken++;

dat*=2;

gkent++;

int Lken =0;

while(Lken<i){

if (Lken==0){

table[0] [1+Lken]="p"+Integer.toString((int)Math.pow(2,Lken));

}

elseq{

table[0] [1+Lken]=Integer.toString((int)Math.pow(2,Lken)) ;
}

table[0] [1+Lken]= table[0] [1+Lken].concat("");
Lken++;

}

int i1iii=0;

double wari=0;

int jou2=0;
while(i>iiii)

{

int gg = 0;
while(gi>gg){
double jou=1;

wari = YY[iiii] [gg];
while(1<wari){

wari = wari/10;

jou = jou *10;
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if (jou>jou2)
{

jou2=(int) jou;

gg++;

iiii++;

int rr =0;
int rrr =1;

int wari2 =3;

//wari2 0000

while(rr<i){

int r =0;

while(r<gi){

if ((Ant) YY [rrr] [r]!1=0){
System.out.println((int)YY [rr] [r]+"
¥

r++;

wari2 += 1;
rr++;
rrr++;

System.out.println(" "y,
}

//7if(gl){

"+wari2+"

"+ (Ant)YY[rrl(r] -GEnt)YY[rrrl [x]) + "

Graph gp= new Graph(title, table, jou2, 0,jou2/10);

/7Y
¥
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TestpL. java

public class TestpL {

public static void main(String args([])

{

double n= Math.pow(2,7) ;

// 000000
// 0000

//0000

int bail =1;

int Lk=L;

int bailL = L+7*bail;

int p=1;
int L =10;
int g=1;

double y= 0;
double yyy=0;

int i=0;

int L2 =1;

// 0000

double []J[] YY = new double [1000] [100];

double []1[] YY2 = new double [1000][100];
String [1[1[] tab = new String [5][1000] [100];

while(L < baill ){
int p2=p;

double count =1;
double logd=0 ;
double ap =0;
double cp = O;
double logp =0;
int ii=0;
while(n/p2 > 1 ){
double d=n/p2;

double 10=0;
double dd=d;
while(dd!=1){
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lo++;
logd = lo;
dd/=2;

double lop=0;

int pp=p2;

while(pp!=1)1{

lop++;
logp = lop;
pp/=2;
}
if (11>0){
ap = 1+logp;
3
else if(ii==0){
ap =0;
}

double bp = cp + ap;

cp = bp;

double v =(d * logd * (bp+1));
double x = (d*bp*g) ;
double w =(bp*L);

y =v+x+w;

YY[ii] [L2-1] = y;
YY2[ii] [L2-1] = v;

tab[0] [1i] [L2-1] = Integer.toString((int)YY[ii] [L2-1]);
tab[1] [ii] [L2-1] = Integer.toString(p2);
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System.out.println("000O0000 " + p2 +" OOOO

if (ii==0){
YYy=ys

}
else if(ii>0){
if (yyy>y){

yyy=5;
count = Math.pow(2, ii);

if (n==1){System.out.println(" OOOO0O0O0 "+yyy);
System.out.println( " OOOOO " + count);
}

P2 = p2*2;

ii++;

L+= bail;
L2++;
i= ii;

}

String [][] table = new String [L2][i+1];
String title = "ODOOOOOOO";

int ten =0;

int ten2 =0;

while (ten2<L2+1){
while(ten<i+1){

table[ten2] [ten]=""};
tent++;

}
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ten2++;

}

int gken=0;

while (gken<L2-1){
int ken =0;

while (ken<i){

table[1+gken] [ken+1]= tabl[0] [ken] [gken] ;
if (1+gken==1){

table[1+gken] [0]="L"+Integer.toString(Lk+(gken*bail));

}

elseq{

table[1+gken] [0]=Integer.toString (Lk+(gken*bail));
}

table [1+gken] [O] =table [1+gken] [O] .concat ( " ") ;

kent++;

gken++;

int Lken =0;

while (Lken<i){

table[0] [1+Lken]="p"+Integer.toString((int)Math.pow(2,Lken));
table[0] [1+Lken]=table[0] [1+Lken].concat("");

Lken++;

}

int 1i1ii=0;

double wari=0;

int jou2=0;
while(i>iiii)
{

int gg = 0;
while(L2>gg) {

int jou=1;

(0]



wari = YY[iiii] [gg];
while(1<wari){
wari = wari/10;

jou = jou *10;

if (jou>jou2)
{
jou2=jou;

}

gg*++;
}
iiii++;

3

Graph gp= new Graph(title, table, jou2, 0,jou2/10);
}
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Testpg. java

import java.io.;

public class Testpg {
public static void main(String args([])

{

double n= Math.pow(2,12) ; // 0000
int p=1; // 000000

int L=1; // 00O0O0O

int g=1; //0000

int baig= 100;

int baigg = 10xbaig;

double y= O;
double yy = 0;
double yyy=0;

int i=0;

int gi=1;

double [J[] YY = new double [1000] [100];
String [J[J[] tab = new String [5][1000][100];
while(g < baigg ){

int p2=p;

double count =1;
double logd=0 ;
double ap =0;
double cp = O;
double logp =0;
int ii=0;
while(n/p2 > 1 ){
double d=n/p2;

double 10=0;
double dd=d;
while(dd!=1){
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lo++;
logd = lo;
dd/=2;

double lop=0;

int pp=p2;

while(pp!=1)1{

lop++;
logp = lop;
pp/=2;
}
if (11>0){
ap = 1+logp;
3
else if(ii==0){
ap =0;
}

double bp = cp + ap;

cp = bp;

double logdd = Math.log(d);
double v =(d * logd * (bp+1));
double x = (d*bp*g) ;

double xx = (d*bp);

double w =(bp*L);
double z = (bp * d);

double a = v+z;

y SVHX+W;
double y2=v+w;
YY[ii] [gi-1] = y;

tab[0] [ii] [gi-1] = Double.toString(YY[ii][gi-11);
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tab[1] [ii] [gi-1] = Integer.toString(p2);

System.out.println(g+" "+v+" "+logd+" "+bp+" "+'00000D0D0 " + p2 +" 0000 "+ w+ " OOO00 " + x + '
0oooo "+ y;

YYy=ys

// Graph gp= new Graph(J O OO, OO0, ODOOODOOO,
// oooooooo, oonooood);
// 0000000000000000O0

// Table tb= new Table(title, table, 100, 0, 10);

if (i1i==0){
yyy=y;

}
else if(ii>0){
if (yyy>yd
yyy=y;
count = Math.pow(2, ii);

if (n==1){System.out.println(" OOOO0O0O "+yyy);
System.out.println( " OOOO0O " + count);
}
P2 = p2*2;

ii++;

String [][] table = new String [gi] [i+1];
String title = "OOOOO";
String XX="";
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int ben =1;
int ten =0;
int ten2 =0;

while(ten2<gi){
while(ten<i+1){

table[ten2] [ten]="";
ten++;

}

ten2++;

}

int gken=0;

while(gken<gi-1){
int ken =0;
while (ken<i){

table[1+gken] [ken+1]= tab[0] [ken] [gken];
table[1+gken] [0]=Integer.toString(1+(gken*baig)) ;
table[1+gken] [0]= table[l+gken] [0].concat(" g");

ken++;

gkent++;

int Lken =0;

while (Lken<i){

table[0] [1+Lken]=Double.toString(Math.pow(2,Lken));
table[0] [1+Lken] =table[0] [1+Lken].concat(" p");
Lkent++;

}

int iiii=0;

double wari=0;
int jou2=0;

while(i>iiii)

{
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int gg = 0;
while(gi>gg){

int jou=1;

wari = YY[iiii][ggl;
while(1<wari){

wari = wari/10;

jou = jou *10;

if (jou>jou2)
{
jou2=jou;

}

gg*++;

1iii++;

Graph gp= new Graph(title, table, jou2, 0,jou2/10);
}

81



