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java TubesX 12 2 12.txt 4
$oc10 12 Ldg £ 12 434
S22 Wdpsf 24 HTEE
S 30 12t EEEE PR A
FHA AN 4L R

PR TS T IS RACES TIGET INUE PR SRR

Yellow, Red, Green, Purple
LtBlue, LtGreen, LtBlue, LtYellow
Black, LtGreen, LtYellow, Yellow
Blue, Silver, Blue, Yellow
Yellow, LtGreen, Green, Pink
Blue, LtBlue, Green, Black
LtBlue, Gray, Green, Gray
Purple, Silver, Pink, Red

Red, Purple, LtGreen, LtYellow
Black, Pink, Gray, Black

Silver, Purple, Blue, Pink
Silver, Red, LtYellow, Gray

55 R

PP 2.3 https://en. wikipedia. org/wiki/Tower_of Hanoi

KB R f2  http://www. elfin. cc/water—sort-solver

K B 847 ¢ https://blog. csdn. net/nameofcsdn/article/details/117620445
vEit : https://en. wikipedia. org/wiki/Recursion

R RAREF https://en. wikipedia. org/wiki/Depth-first search
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import java.io.BufferedReader;
import java.io.FileReader;

import java.text.DateFormat;
import java.text.SimpleDateFormat;
import java.util.ArrayList;

import java.util.Date;

import java.util.List;

public class TubesX { //TubeColorProblem {
static int count = 0;
static long try_count = 0;
static long back_count = 0;
static int tubeColorCnt = 1;
static int tubeEmptyCnt = 1;

static int tubeTotalCnt;  // #23t tube BI=(ZZE tube)
static int startTube = 1;  // T#£55(1~ n){E tube FAIEEI

static int maxSteps = 56; // &% 56 & (14 tube* 4colors)
static long t1;
static long t2;

static int verbose; // ENEREN R, 1:.E1EE, 2. EE+ AR
static ArrayList <String []> stepx = new ArrayList<String []>(); // EIFREMENILTER

static ArrayList <String []> tubeColorProp = new ArrayList<String [|>(); // & tubes EBEEHNAR

static int layers = 4; /] B8 tube 4B
static List<List<String>> tubes;

private static void printAllTubes(int level)

{
if (level >=3){
for (int k = 0; k < tubes.size(); k++) {
System.out.printin("Tube " + (k + 1) + ": " + tubes.get(k));
}
}
}

private static String getDateTime() {
int mils = (int)(System.currentTimeMillis() % 1000) ;
DateFormat dateFormat = new SimpleDateFormat("yyyy/MM/dd HH:mm:ss.");
Date date = new Date();
String timeSec= dateFormat.format(date);
return timeSec+mils;

}

private static String getElapsedTime(long tx) {
long millis = tx % 1000;
long second = (tx / 1000) % 60;
long minute = (tx / (1000 * 60)) % 60;
long hour = (tx / (1000 * 60 * 60)) % 24;
long day = (tx / (1000 * 60 * 60 * 24)) ;
String time = String.format("%02d-%02d:%02d:%02d.%d", day,hour, minute, second, millis);
return time;

private static int getSameColorsCnt(intn) { // 55 tube I, FEHEEEENEHZE
int size = tubes.get(n).size();
if (size == 0)
return O;
String color = tubes.get(n).get(0);
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intcnt=1;
for (intj=1; j < size; j++) {
if (color.equalslgnoreCase(tubes.get(n).get(j)) )
cnt++;
else
break;

}

return cnt;

}

private static boolean isSameColors(intn) { //tube 1,2 &2 EHREEEE
int size = tubes.get(n).size();
if (size < layers)
return false;
for (intj=0;j < (layers-1); j++) {  // REEE tube 4 EEBEEEEMHEE, REWE 3 [E(layers-1)B0T]
if (ltubes.get(n).get(j).equalsignoreCase(tubes.get(n).get(j+1)) )
return false;

}

return true;

}

private static boolean canPour(int from, int to) {
if (tubes.get(from).isEmpty() | | from == to)
return false; /] RBEZRZERN = BEE—E tube->A0Jl (F:E—BEEAa g 2 H En)
if (isSameColors(from))
return false; /] BI—EBEEmMN tube, FERE
int size_to = tubes.get(to).size();
int size_from = tubes.get(from).size();
if (size_to >= layers) // tube EBEEE M, AOlE]
return false;
int from_same_cnt = getSameColorsCnt(from);
if (size_to == 0 && from_same_cnt == size_from)

return false; /] R tube->T B >BEFRKE R —EAEERM tube (**** KHEFEEE ***)

if (size_to ==0)
return true; /] 8 tube->T]
String color_fm = tubes.get(from).get(0); // B from R EEEEE
String color_to = tubes.get(to).get(0); // B to R EEEE®
if (!color_fm.equalslgnoreCase(color_to))
return false; // BEREAARE->Aalf]

if (from_same_cnt > 1 && (from_same_cnt+size_to) > layers)  // E—EAEH tube fA—REI->AT ], R Z 17—,

TEE/D—BE (v RHEHEZE **+)
return false;
return true;

}

private static int pourMove(int from, int to) {
if ('tubes.get(from).isEmpty()) {
String from_c = tubes.get(from).get(0);
intcnt=0;
while (tubes.get(from).size() > 0 && from_c.equalsignoreCase(tubes.get(from).get(0)) && tubes.get(to).size() < layers)

/| RAARRENE—REME HIMBRAE,BACH 2 B>—RERHKE

{
tubes.get(to).add(0,tubes.get(from).remove(0));
cnt++;
}
return cnt;
}
return O;

17



private static void pourBack(int from, int to,int cnt) {
if (cnt==0)
return;
if (1tubes.get(from).isEmpty()) {
for(inti=0;i<cnt; i++)
tubes.get(to).add(0,tubes.get(from).remove(0));

static boolean isAllSameColors() { // TREEEFTBMN Tube EEMEEIEEE SLZEHY, recursive 55K
for (inti=0;i<tubes.size() - 1; i++) {
if (tubes.get(i).size() == 0)
continue;
if (tubes.get(i).size() < layers)  //tube &7 4 BEEEE (layers=4)
return false;
for (int j = 0; j < (layers-1); j++) { /] BEEE tube 4 BEEZEEMHEE, REWE 3 E(layers-1)B0T]
if (ltubes.get(i).get(j).equalsignoreCase(tubes.get(i).get(j+1)) )
return false;
}
}

return true;

}

static boolean WaterSolve(int steps) {

if (steps > maxSteps | | isAllSameColors())  // MRBBL N S5 a->RE TR
return true;

inti; /] BREME itube FA%AR!
for (inti2 = 0; i2 < tubeTotalCnt; i2++) {
i = startTube+i2-1; // 2 itube FEAEI

if (i >= tubeTotalCnt) i -= tubeTotalCnt;
if (steps == 0 && i2 1= 0) // YAREE] step=0->FRNF LM
return false;
for (intj = 0; j < tubes.size(); j++) {
try_count++;
int movecnt = 0;

if (try_count % 2100000000 == 0) /] RREBEXRAPEL console, BRI ETEIIT

{
long t = System.currentTimeMillis() % 2;
if (t==0)
System.out.print(".");
else
System.out.print("*");
}
if (i =) {
if (canPour(i, j))  // FIEIREIE->EE £
{

String c = tubes.get(i).get(0);
movecnt = pourMove(i, j);
t2 = System.currentTimeMillis();
long tx = t2-t1;
count++;
if (verbose >=2)
System.out.printIn("Pour from Tube[WaterSolve]:55"+count +" [step="+steps+"]: "+ (i + 1) + " to

Tube " + (j + 1)+" 3} "+movecnt+" {@"+"try_count="+try_count+" ["+getDateTime()+"],["+getElapsedTime(tx)+"]");
String [] stx = new String[4];
stx[0]= String.valueOf(i+1);stx[1]=String.valueOf(j+1);stx[2]=String.valueOf(movecnt);stx[3]=c;
stepx.add(stx); // IFTRFIER,ZEE
printAllTubes(verbose); // ENEFRF Tubes
if (WaterSolve(steps + 1))
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return true;
pourBack(j, i,movecnt); // FEASEA->#REE
count--;
back_count++;
stepx.remove(steps);
if (verbose >=2)

System.out.printIn("Back+++ from Tube[WaterSolve]: 55 "+count +" R [step="+steps+"]: "+ (j + 1) + "
to Tube " + (i + 1)+",#& "+movecnt+" f&");

//if (steps == 0 && i != (startTube-1)) // WREZE] step=0->F~E LMK
// return false;
}// if canPour()
}
+// for (j.)
+// for (i..)
return false;

}

static void tubelnit(String infile) {
FileReader fr = null;
BufferedReader br = null;
String str;
String[] items;

tubeColorProp.clear();

try {

fr = new FileReader(infile);

br = new BufferedReader(fr);

while ((str = br.readLine()) != null) {
items = str.trim().split(",");
tubeColorProp.add(items);

}

}

catch (Exception e){
System.out.printin();
System.out.printIn("ERROR f00: " + e.getMessage());
e.printStackTrace();

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

System.out.printIn("FI%A: "+ getDateTime());

t1 = System.currentTimeMillis();
tubeColorCnt = 6;
tubeEmptyCnt = 1;

startTube = 1; // FBRREMSE 1 @ tube FIYAA
if (args.length <3) // A Tubes EFf .txt
{

System.out.printin("S EEER, E VWA 3 SRS H Litube BIE] (S8 2: 2 tube HE] (S8 3: BRBER

T[S 8 4. WELE tube FIYRIR]");
System.exit(0);

}
tubeColorCnt = Integer.parselnt(args[0]);

tubeEmptyCnt = Integer.parselnt(args[1]);
tubelnit(args[2]);

if (args.length >= 4) // FRETEEA tube

{
int n = Integer.parselnt(args[3]);
if (n >=tubeColorCnt)
n = tubeColorCnt;
startTube = n;
}
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verbose = 0;
if (args.length >=5)// SEEHIBRE 1BELEE REHIHETHKNERE, 2RBEES8E, 3 HLE—P;

[ah

verbose = Integer.parselnt(args[4]);
System.out.printIn("tubeColorCnt=" +tubeColorCnt+", tubeEmptyCnt="+tubeEmptyCnt);
tubeTotalCnt = tubeColorCnt + tubeEmptyCnt;

System.out.printin("#¢ tube "+startTube+" BAY4,3£5A "+tubeTotalCnt+" tubes");

tubes = new ArrayList<>();

for (inti=0; i< tubeTotalCnt; i++) { // FrIZEILA tubes BUEZZEH tube)
tubes.add(new ArrayList<>());

}
for (inti=0;i<tubeColorProp.size() ; i++)// 1EEHEERERR CEWEEBREM->HA Tube P
{

int len = tubeColorProp.get(i).length;
for(intj=0;j<len;j++)
tubes.get(i).add(tubeColorProp.get(i)[j].trim());

}
printAllTubes(3);
if (WaterSolve(0)) { /] BATHEERZ Recursive > ABBEBH tube BlE

/] BHEITEA
System.out.printin("");
for (inti=0; i< stepx.size(); i++) { // EDHFABLTE
String[] st = stepx.get(i);
System.out.printin("Step "+ (i+1) +" From " + st[0] + " to " + st[1]+" ] "+st[2]+" {E "+st[3]);

}
if (verbose >0 && verbose <=2) { // BEREZHHRETHBIZEN Tubes E1{LiETE
tubelnit(args[2]); // E& Tubes EEEE
for (inti=0;i<tubes.size() ; i++) /] & tubes PHIEEEE
tubes.get(i).clear();;
// ENHTER RS 5
for (inti=0; i< tubeColorProp.size() ; i++){
int len = tubeColorProp.get(i).length;
for(intj=0;j<len;j++)
tubes.get(i).add(tubeColorProp.get(i)[j].trim());
}
// BN 522 tubes E{LiBZ
System.out.printin("++++++++++ SEELIBIE +++ttttr+");
for (inti=0; i < stepx.size(); i++) {
String[] st = stepx.get(i);
System.out.printIn("+++++ Step "+ (i+1) +" +++++ From " + st[0] + " to " + st[1]+" W "+st[2]+" & "+st[3]);
pourMove(Integer.valueOf(st[0])-1,Integer.valueOf(st[1])-1);
printAllTubes(3);
}
}

System.out.printIn("\n 52A%: try_count="+try_count+", back_count="+back_count);
t2 = System.currentTimeMillis();
long tx = t2-t1;

YN

System.out.printin(getDateTime()+", L& [F:"+getElapsedTime(tx)+"], ELAEE "+startTube+" tube, RE="+count);
for (inti=0; i< tubes.size(); i++) {
System.out.printin("Tube " + (i + 1) + ": " + tubes.get(i));
}

telse{ [/ LR

System.out.printin("\n #EA5SAL: try_count="+try_count+", back_count="+back_count);

12 = System.currentTimeMillis();
long tx = t2-11;

YN

System.out.printin(getDateTime()+", FLEHF:"+getElapsedTime(tx)+"],EEIEES "+startTube+" tube, X E="+count);
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for (inti=0; i< tubes.size(); i++) {
System.out.printin("Tube " + (i + 1) + ": " + tubes.get(i));
}
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