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1) Introduction:

This paper will demonstrate a solution for the traveling salesman problem and as a consequence 
why P is equal to NP.

2.1)Brief description of the Traveling Salesman Problem (TSP): 

You have n cities and have to find the shortest path to visit all and come back to the start city, 
passing only one time in every city. To do it you just know the distances between the cities.
This problem is classified as NP-hard.
But also can be NP complete. If the question is to check if there is a path that go in all cities once 
and came back to the start smaller than a given number.

2.2) Solving the TSP:

-----NP-hard version-----

*Get a matrix with the values;

*Sum the numbers of the matrix lines, generating one sum per line (The line has the distance from 
one city to others);

*Find the cities that have the 3 biggest sums and connect the cities with it other. (E.g. A-B-C-A);

*The previous step will generate rows (E.g. AB; AC; BC);

*For every next city (that will be the biggest remaining sum, coming from the sums made in the 
second step):

-for all the already generated rows:

--sum the distance from the actual city to both of the row cities and subtract the row 
size (Generating a cost).

-get the row with the smallest cost delete this row and add 2 new ones, from the actual city 
to the cities that were forming the deleted row.

-----NP-complete version-----

*Just do the steps from the NP-hard version and at the end sum the the path to see if it is smaller 
than the given number.



2.3) HTML page that solves the Traveling Salesman Problem:

<!DOCTYPE html>

<html>

<head>

</head>

<body>

<h1><b>Salesman</b></h1>

<h2>Make a better path.</h2>

<button onclick="findBestPath()">Find your way</button>

</br></br>

<p id="resultHere"></p>

<script>

//edit the "distancias" to inform the distances

/*8x8*/var distancias=[[888, 11, 15, 10, 22, 29, 38, 54],  

[11, 888, 29, 11, 29, 24, 45, 48],

[15, 29, 888, 18, 15, 34, 28, 55],

[10, 11, 18, 888, 14, 15, 31, 41],

[22, 29, 15, 14, 888, 18, 14, 36],

[29, 24, 34, 15, 18, 888, 27, 22],

[38, 45, 28, 31, 14, 27, 888, 34],

[54, 48, 55, 41, 36, 22, 34, 888]];

/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

/*10x10*//*var distancias = [[888, 11, 15, 10, 22, 29, 38, 54, 25, 32],

  [11, 888, 29, 11, 29, 24, 45, 48, 36, 48],

  [15, 29, 888, 18, 15, 34, 28, 55, 11, 23],

  [10, 11, 18, 888, 14, 15, 31, 41, 20, 43],

  [22, 29, 15, 14, 888, 18, 14, 36, 6, 41],

  [29, 24, 34, 15, 18, 888, 27, 22, 29, 59],

  [38, 45, 28, 31, 14, 27, 888, 34, 13, 50],

  [54, 48, 55, 41, 36, 22, 34, 888, 44, 80],

  [25, 36, 11, 20, 6, 29, 13, 44, 888, 35],

  [32, 48, 23, 43, 41, 59, 50, 80, 35, 888]];*/

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

/*31x31*//*var distancias = [[88888888 , 5471.52 , 5091.57 ,
5392.82 , 5416.45 , 4584.33 , 4904.83 ,
3851.73 , 4477.41 , 5260.73 , 4842.61 ,
5930.14 , 3690.71 , 3763.14 , 5043.17 ,



6432.89 , 5518.05 , 5405.80 , 5395.22 ,
3226.82 , 5411.40 , 4092.45 , 2475.54 ,
5133.22 , 3941.20 , 3223.75 , 3287.92 ,
2307.09 , 6108.57 , 4263.73 , 5405.01],

[5471.52, 88888888 , 1315.28 , 927.35 , 1505.11 ,
944.40 , 1157.42 , 1945.42 , 7224.89 , 1126.72
, 687.11 , 458.63 , 2801.21 , 3108.01 , 541.43 ,
973.84 , 682.33 , 1199.53 , 1189.80 , 3421.08 ,
1070.25 , 2554.73 , 3487.64 , 1417.45 ,
3034.87 , 3434.28 , 3392.03 , 3503.07 ,
670.37 , 2472.45 , 871.28],

[5091.57, 1315.28 , 88888888 , 2166.00 , 2724.01 ,
1571.76 , 293.52 , 1240.77 , 6029.37 , 235.70 ,
1489.43 , 1542.05 , 1741.71 , 1970.09 ,
900.47 , 1790.08 , 737.71 , 2429.87 , 2417.66 ,
2399.98 , 2308.05 , 1396.55 , 2746.72 ,
118.35 , 1856.72 , 2411.91 , 2356.30 , 2845.71
, 1504.82 , 1270.22 , 2116.17],

[5392.82, 927.35 , 2166.00 , 88888888 , 577.85 , 973.23 ,
1947.28 , 2422.32 , 7792.75 , 2010.47 ,
819.41 , 1096.09 , 3377.44 , 3722.45 , 1273.23
, 1538.50 , 1606.55 , 272.44 , 262.47 , 3928.61
, 144.13 , 3216.98 , 3788.62 , 2278.29 ,
3685.28 , 3941.99 , 3912.27 , 3744.10 ,
1370.72 , 3171.66 , 57.16],

[5416.45, 1505.11 , 2724.01 , 577.85 , 88888888 ,
1366.63 , 2490.97 , 2838.62 , 8171.81 ,
2578.59 , 1295.31 , 1635.65 , 3809.81 ,
4166.43 , 1824.47 , 2022.46 , 2184.18 ,
305.61 , 315.41 , 4317.11 , 435.06 , 3690.84 ,
4073.04 , 2838.36 , 4146.55 , 4330.34 ,
4307.42 , 3997.08 , 1902.93 , 3662.03 ,
633.85],

[4584.33, 944.40 , 1571.76 , 973.23 , 1366.63 , 88888888
, 1290.15 , 1474.26 , 6831.68 , 1510.62 ,
263.13 , 1387.45 , 2443.78 , 2799.80 , 773.11 ,
1912.36 , 1339.51 , 1144.97 , 1130.76 ,
2967.78 , 1068.58 , 2332.13 , 2820.86 ,
1689.58 , 2781.99 , 2981.12 , 2954.45 ,
2786.57 , 1614.77 , 2314.78 , 955.76],

[4904.83, 1157.42 , 293.52 , 1947.28 , 2490.97 ,
1290.15 , 88888888 , 1064.41 , 6094.11 ,
362.26 , 1227.71 , 1458.17 , 1718.42 , 1990.08
, 675.22 , 1785.02 , 711.04 , 2204.02 , 2191.25
, 2368.28 , 2086.44 , 1422.04 , 2622.84 ,



406.54 , 1899.38 , 2380.88 , 2330.39 , 2700.59
, 1474.58 , 1324.24 , 1900.46],

[3851.73, 1945.42 , 1240.77 , 2422.32 , 2838.62 ,
1474.26 , 1064.41 , 88888888 , 5371.40 ,
1412.40 , 1605.23 , 2356.14 , 972.84 , 1334.99
, 1410.62 , 2772.98 , 1736.66 , 2616.58 ,
2602.38 , 1510.42 , 2532.09 , 941.98 , 1578.21
, 1289.91 , 1339.39 , 1523.82 , 1491.31 ,
1639.91 , 2446.40 , 990.98 , 2394.54],

[4477.41, 7224.89 , 6029.37 , 7792.75 , 8171.81 ,
6831.68 , 6094.11 , 5371.40 , 88888888 ,
6263.11 , 6976.62 , 7551.16 , 4435.43 ,
4116.99 , 6689.59 , 7810.39 , 6764.61 ,
7975.91 , 7961.72 , 3864.60 , 7898.63 ,
4674.19 , 4173.02 , 5966.85 , 4195.13 ,
3851.23 , 3880.53 , 4309.01 , 7534.16 ,
4772.30 , 7765.83],

[5260.73, 1126.72 , 235.70 , 2010.47 , 2578.59 ,
1510.62 , 362.26 , 1412.40 , 6263.11 , 88888888
, 1391.77 , 1319.11 , 1971.57 , 2205.12 ,
778.46 , 1554.44 , 509.98 , 2279.04 , 2267.44 ,
2629.40 , 2154.07 , 1631.41 , 2949.23 ,
304.77 , 2092.41 , 2641.46 , 2586.65 , 3038.45
, 1271.24 , 1505.92 , 1958.40],

[4842.61, 687.11 , 1489.43 , 819.41 , 1295.31 , 263.13 ,
1227.71 , 1605.23 , 6976.62 , 1391.77 ,
88888888 , 1125.24 , 2558.04 , 2903.98 ,
617.23 , 1650.73 , 1147.11 , 1035.18 , 1021.26
, 3114.16 , 937.33 , 2406.02 , 3024.80 ,
1607.52 , 2870.33 , 3127.56 , 3096.35 ,
3003.50 , 1356.76 , 2369.70 , 789.58],

[5930.14, 458.63 , 1542.05 , 1096.09 , 1635.65 ,
1387.45 , 1458.17 , 2356.14 , 7551.16 ,
1319.11 , 1125.24 , 88888888 , 3161.62 ,
3446.86 , 949.07 , 526.34 , 809.89 , 1343.81 ,
1338.19 , 3798.40 , 1220.00 , 2880.19 ,
3917.34 , 1623.87 , 3357.30 , 3811.39 ,
3765.26 , 3942.45 , 276.19 , 2779.06 , 1040.63],

[3690.71, 2801.21 , 1741.71 , 3377.44 , 3809.81 ,
2443.78 , 1718.42 , 972.84 , 4435.43 , 1971.57
, 2558.04 , 3161.62 , 88888888 , 367.91 ,
2261.36 , 3501.47 , 2426.00 , 3581.70 ,
3567.53 , 658.34 , 3492.64 , 412.11 , 1215.49 ,
1722.69 , 426.63 , 670.21 , 615.22 , 1401.20 ,
3193.00 , 585.23 , 3346.23],



[3763.14, 3108.01 , 1970.09 , 3722.45 , 4166.43 ,
2799.80 , 1990.08 , 1334.99 , 4116.99 ,
2205.12 , 2903.98 , 3446.86 , 367.91 , 88888888
, 2572.95 , 3755.25 , 2684.22 , 3932.80 ,
3918.66 , 552.24 , 3840.70 , 573.88 , 1329.06 ,
1932.34 , 179.55 , 558.68 , 491.80 , 1544.20 ,
3456.96 , 710.34 , 3689.40],

[5043.17, 541.43 , 900.47 , 1273.23 , 1824.47 , 773.11 ,
675.22 , 1410.62 , 6689.59 , 778.46 , 617.23 ,
949.07 , 2261.36 , 2572.95 , 88888888 , 1404.12
, 577.24 , 1532.91 , 1520.41 , 2879.65 ,
1413.41 , 2026.32 , 2968.35 , 1016.10 ,
2505.86 , 2892.85 , 2850.63 , 2996.73 ,
1074.87 , 1953.72 , 1225.73],

[6432.89, 973.84 , 1790.08 , 1538.50 , 2022.46 ,
1912.36 , 1785.02 , 2772.98 , 7810.39 ,
1554.44 , 1650.73 , 526.34 , 3501.47 , 3755.25
, 1404.12 , 88888888 , 1075.47 , 1755.59 ,
1752.89 , 4153.21 , 1643.08 , 3181.52 ,
4349.46 , 1844.88 , 3646.45 , 4165.78 ,
4114.81 , 4391.74 , 329.70 , 3060.10 , 1487.48],

[5518.05, 682.33 , 737.71 , 1606.55 , 2184.18 , 1339.51
, 711.04 , 1736.66 , 6764.61 , 509.98 , 1147.11
, 809.89 , 2426.00 , 2684.22 , 577.24 , 1075.47
, 88888888 , 1878.99 , 1868.82 , 3078.20 ,
1750.18 , 2111.35 , 3312.42 , 814.55 , 2581.39
, 3090.73 , 3039.46 , 3374.73 , 773.20 ,
1996.83 , 1551.13],

[5405.80 , 1199.53 , 2429.87 , 272.44 , 305.61 ,
1144.97 , 2204.02 , 2616.58 , 7975.91 ,
2279.04 , 1035.18 , 1343.81 , 3581.70 ,
3932.80 , 1532.91 , 1755.59 , 1878.99 ,
88888888 , 14.21 , 4112.59 , 129.56 , 3441.10 ,
3922.29 , 2543.19 , 3903.89 , 4125.91 ,
4099.42 , 3862.54 , 1614.80 , 3403.71 ,
328.25],

[5395.22 , 1189.80 , 2417.66 , 262.47 , 315.41 ,
1130.76 , 2191.25 , 2602.38 , 7961.72 ,
2267.44 , 1021.26 , 1338.19 , 3567.53 ,
3918.66 , 1520.41 , 1752.89 , 1868.82 ,
14.21 , 88888888 , 4098.38 , 120.94 , 3427.14 ,
3908.54 , 2531.09 , 3889.84 , 4111.71 ,
4085.21 , 3849.05 , 1609.65 , 3389.91 ,
318.67],



[3226.82 , 3421.08 , 2399.98 , 3928.61 , 4317.11
, 2967.78 , 2368.28 , 1510.42 , 3864.60 ,
2629.40 , 3114.16 , 3798.40 , 658.34 , 552.24 ,
2879.65 , 4153.21 , 3078.20 , 4112.59 ,
4098.38 , 88888888 , 4034.07 , 1039.55 ,
858.37 , 2380.38 , 731.19 , 13.40 , 61.37 , 1089.16
, 3841.40 , 1203.05 , 3902.52],

[5411.40 , 1070.25 , 2308.05 , 144.13 , 435.06 ,
1068.58 , 2086.44 , 2532.09 , 7898.63 ,
2154.07 , 937.33 , 1220.00 , 3492.64 , 3840.70
, 1413.41 , 1643.08 , 1750.18 , 129.56 ,
120.94 , 4034.07 , 88888888 , 3341.66 , 3868.81
, 2420.73 , 3807.47 , 4047.43 , 4019.29 ,
3816.50 , 1492.42 , 3300.05 , 199.07],

[4092.45 , 2554.73 , 1396.55 , 3216.98 , 3690.84
, 2332.13 , 1422.04 , 941.98 , 4674.19 ,
1631.41 , 2406.02 , 2880.19 , 412.11 , 573.88 ,
2026.32 , 3181.52 , 2111.35 , 3441.10 ,
3427.14 , 1039.55 , 3341.66 , 88888888 ,
1617.60 , 1361.57 , 480.14 , 1050.03 , 988.37 ,
1792.31 , 2884.38 , 173.33 , 3180.22],

[2475.54 , 3487.64 , 2746.72 , 3788.62 , 4073.04
, 2820.86 , 2622.84 , 1578.21 , 4173.02 ,
2949.23 , 3024.80 , 3917.34 , 1215.49 ,
1329.06 , 2968.35 , 4349.46 , 3312.42 ,
3922.29 , 3908.54 , 858.37 , 3868.81 , 1617.60
, 88888888 , 2763.90 , 1499.64 , 861.24 ,
911.69 , 232.92 , 4021.79 , 1789.54 , 3775.08],

[5133.22 , 1417.45 , 118.35 , 2278.29 , 2838.36 ,
1689.58 , 406.54 , 1289.91 , 5966.85 , 304.77 ,
1607.52 , 1623.87 , 1722.69 , 1932.34 ,
1016.10 , 1844.88 , 814.55 , 2543.19 , 2531.09
, 2380.38 , 2420.73 , 1361.57 , 2763.90 ,
88888888 , 1810.90 , 2391.99 , 2334.59 ,
2871.83 , 1570.35 , 1225.56 , 2227.98],

[3941.20 , 3034.87 , 1856.72 , 3685.28 , 4146.55
, 2781.99 , 1899.38 , 1339.39 , 4195.13 ,
2092.41 , 2870.33 , 3357.30 , 426.63 , 179.55 ,
2505.86 , 3646.45 , 2581.39 , 3903.89 ,
3889.84 , 731.19 , 3807.47 , 480.14 , 1499.64 ,
1810.90 , 88888888 , 737.34 , 670.49 , 1710.96 ,
3354.48 , 586.52 , 3649.92],

[3223.75 , 3434.28 , 2411.91 , 3941.99 , 4330.34
, 2981.12 , 2380.88 , 1523.82 , 3851.23 ,
2641.46 , 3127.56 , 3811.39 , 670.21 , 558.68 ,



2892.85 , 4165.78 , 3090.73 , 4125.91 ,
4111.71 , 13.40 , 4047.43 , 1050.03 , 861.24 ,
2391.99 , 737.34 , 88888888 , 66.88 , 1092.43 ,
3854.09 , 1213.09 , 3915.91],

[3287.92 , 3392.03 , 2356.30 , 3912.27 , 4307.42
, 2954.45 , 2330.39 , 1491.31 , 3880.53 ,
2586.65 , 3096.35 , 3765.26 , 615.22 , 491.80 ,
2850.63 , 4114.81 , 3039.46 , 4099.42 ,
4085.21 , 61.37 , 4019.29 , 988.37 , 911.69 ,
2334.59 , 670.49 , 66.88 , 88888888 , 1141.37 ,
3804.41 , 1150.08 , 3885.36],

[2307.09 , 3503.07 , 2845.71 , 3744.10 , 3997.08
, 2786.57 , 2700.59 , 1639.91 , 4309.01 ,
3038.45 , 3003.50 , 3942.45 , 1401.20 ,
1544.20 , 2996.73 , 4391.74 , 3374.73 ,
3862.54 , 3849.05 , 1089.16 , 3816.50 ,
1792.31 , 232.92 , 2871.83 , 1710.96 , 1092.43
, 1141.37 , 88888888 , 4062.49 , 1961.65 ,
3734.16],

[6108.57 , 670.37 , 1504.82 , 1370.72 , 1902.93 ,
1614.77 , 1474.58 , 2446.40 , 7534.16 ,
1271.24 , 1356.76 , 276.19 , 3193.00 , 3456.96
, 1074.87 , 329.70 , 773.20 , 1614.80 , 1609.65
, 3841.40 , 1492.42 , 2884.38 , 4021.79 ,
1570.35 , 3354.48 , 3854.09 , 3804.41 ,
4062.49 , 88888888 , 2769.57 , 1315.59],

[4263.73 , 2472.45 , 1270.22 , 3171.66 , 3662.03
, 2314.78 , 1324.24 , 990.98 , 4772.30 ,
1505.92 , 2369.70 , 2779.06 , 585.23 , 710.34 ,
1953.72 , 3060.10 , 1996.83 , 3403.71 ,
3389.91 , 1203.05 , 3300.05 , 173.33 , 1789.54
, 1225.56 , 586.52 , 1213.09 , 1150.08 ,
1961.65 , 2769.57 , 88888888 , 3132.56],

[5405.01 , 871.28 , 2116.17 , 57.16 , 633.85 , 955.76 ,
1900.46 , 2394.54 , 7765.83 , 1958.40 ,
789.58 , 1040.63 , 3346.23 , 3689.40 , 1225.73
, 1487.48 , 1551.13 , 328.25 , 318.67 , 3902.52
, 199.07 , 3180.22 , 3775.08 , 2227.98 ,
3649.92 , 3915.91 , 3885.36 , 3734.16 ,
1315.59 , 3132.56 , 88888888],];*/

///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

var g = 0;

var j = 0;

var t = 0;

var l = 0;



var i = 0;

var n = 0;

var p = 0;

var u = 0;

var s = 0;

var b = 0;

function findBestPath()

{

var sums = [];

var sums2 = [];

var finalRows = [];

var FB = [];

var time10 = [];

for(p = 0; p<distancias.length; p++)

{

s = 0;

for(u = 0; u<distancias.length; u++)

{

s += Number(distancias[p][u]);

}

sums.push(s);

}

sums2 = sums.slice();

sums2.sort(function(a, b){return b-a});

finalRows.push([sums.indexOf(sums2[0])]);

finalRows[0].push(sums.indexOf(sums2[1]));

finalRows.push([sums.indexOf(sums2[1])]);

finalRows[1].push(sums.indexOf(sums2[2]));

finalRows.push([sums.indexOf(sums2[2])]);

finalRows[2].push(sums.indexOf(sums2[0]));

for (n=3; n<distancias.length; n++)

{

FB = [];

time10 = [];

t = sums.indexOf(sums2[n]);



for (g=0; g<n; g++)

{

j = finalRows[g][0];

l = finalRows[g][1];

FB.push(Number(distancias[t][j])+Number(distancias[t][l])-
Number(distancias[j][l]));

}

time10 = FB.slice();

time10.sort(function(a, b){return a-b});

finalRows.push([sums.indexOf(sums2[n])]);

finalRows[n].push(finalRows[FB.indexOf(time10[0])][1]);

finalRows[FB.indexOf(time10[0])][1] = t;

}

document.getElementById("resultHere").innerHTML=finalRows+
" ---- this has "+finalRows.length+" rows";

window.alert(finalRows);

}

///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

</script>

</body>

</html>

2.4)Explaining the HTML page:

First set the array with the distances (Note that the array starts with city 0 distance to other cities 
inside the first [ ], city 1 inside the second, city two inside the third and so on and when from n to n 
use a big number, this way when it sums will get a high result and not consider it.)

Sum the numbers of the array square brackets, generating one sum result for every square 
bracket;

Generates an array in descending order using these sums;

Connect the cities of the 3 first elements in this array with it other. (E.g. 0-1-2-0);

The previous step will generate paths (E.g. 0,1; 1,2 e 2,0);

For every next city from the array made with the square Brackets sums: get all the already 
generated paths, sum the distance from the actual city to both of the path cities and subtract the 
path size (Generating a cost for it path) and get the path with the smallest cost delete this path and
add 2 new ones, from the actual city to the cities that were forming the deleted path.

The result will be pairs of numbers, those are the paths that form the best way. For exemple: 
0,1,4,3,1,2,2,4,3,0, here the best way is from 0 to 1, 4 to 3, 1 to 2, 2 to 4 and 3 to 0. 

Note that the code can run faster if used a better sorting algorithm.



3)P = NP
In short P stands for polynomial time and in this class are the problems that are easy to solve and 
check, NP stands for non polynomial time and this class contains the problems that are easy to 
check and hard to solve and the P vs NP question asks if all problems that can have the solution 
checked in polynomial time can be solved in polynomial time.

Thus is possible to say that P = NP because it has already been proved that all the problems in the
NP class can be reduced to the ones in the NP-COMPLETE class. So if one NP-COMPLETE 
problem, the traveling salesman problem, is solved in polynomial time then all the NP class can be 
solved in polynomial time and if a problem can be solved and checked in polynomial time this 
problem is classified as P.

4) Conclusion:

It has already been established that any NP problem can be reduced to a NP-complete problem in 
polynomial time. Thus the solution above shows that all the NP class of problems is solvable in 
polynomial time, what means NP is equal to P.


