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Finding optimal solutions to Traveling Salesman Problem by using
Branch and Bound method and one of intelligence techniques with

application

Abstract

In this research we find an optimal solutions for traveling
salesman problem (TSP) using Branch and Bound method as well as we
use an intelligence techniques represented by ant colony optimization
(ACO) and applied them on the DNA chain data, where the technique
method give an  optimal solution with high efficiency.
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2-  Travelling Salesman Problem (TSP)
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Mathematical Model for Travelling Salesman Problem
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TSP:-
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4-    Hungarian method

   

Konig1957

Cij .

 . K

:-

        ... )5(

          =  _ k

: -z  

 z = (  ) – k )6  ...   (

) (

) (

.]7] [16][21[

1-4 Steps of Hungarian algorithm
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7-       Ant colony And TSP
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Steps for ACO algorithm to solve TSP
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DeoxyriboNucleic Acid (DNA)
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2-Oijkl:

AA    AC   AG   AT   CA   CC   CG   CT    GA    GC    GG    GT      TA    TC   TG   TT

AA

AC

AG

AT

CA

CC

CG

  CT

GA

GC

GG

GT

TA

TC

TG

TT

15 18 12 10  9  8  5  6  22 11  19  10  9  7  4  1

9  16  8 11  8 12  3  7  6   8   7   2  4  5  5  5

13 13  9  5  5 11 12  2  8   6   1   5  1  0  1  5

4   9  9  7  3 11  8  2  8   8  17  11  3  7  10 3

6   4 11  6  5  6  7  8  12 11  10   6  5  9  2  4

8   7 18  8  4  4  7  6  9   7  13   4  5  3  11 5

9   5  4  5 12 12 13 11  16 15  14  15  7  8  4  3

2   5 14  4  3  2 13  5  4   4  19   6  1 11  15 5

11  3  7  7 18  8  5 13  9   5   4   3 24  7  4 21

11  6  7  6  7 11 12 10  11  7  21   9 10  9  17 8

2  10  7  4  9 13  5  9  4  13   0   9  6 15  14 9

6   2  7  2  9  5 11  9  12  4   7   8  2  2  12 5

5   2  1 10  2  4  0  4  10 11   5   3  4  2  1  6

10  7  7 11  5  7  4  9  3   3   3   6  6  8  8  6

12  7 16  7 18 12 15  8  14 10  10   3  6 15  1  3

3   8 10  2  4  9  2  5  2   6  11   5  4  6  2  2

)1 ()5-1 ()7-1 (
DNA:

)1(:DNA

OijklOij
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