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The "Nearest Insertion” heuristic algorithm
constructs a tour, starting with an arbitrary
node.

Each step begins with a subtour, and selects
the node which 1s #nezres? to the set of nodes
on the subtour to be added to the subtour.
After selecting the node kK to be added, an
edge (i,j) is selected and the edges {i,k) and (k,j)
then replace the edge (i.j).

The edge (i,j) is selected so as to minimize the
increase in the length of the subtour, i.e.,

dik+ dij - dij
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The "Mearest Insertion” heuristic constructs a
Lour for the TSF as follows;

step O Select an initial node i )
Let N'denote the set of nodes N - {1}

Let T=1{(1,7)}
step 1: Let j= argmin [Fﬂiﬂ {dij}}

jel ieT

step 2: Let (i) =argmin {di; + dji, — diyiy |

(iq,i20e T
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step 3. Replace arc (i, ,i, ) in the tr:]u[j T with
the pair of arcs (i, ,jJ)and (], ).
Let W=N'-{]1 and i=].

step 4 If W=1& ,STOP. Else return to step 1.
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Example Random Symmetric TSP
(seed= 1333980
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Let's arbitrarily begin the tour with node #1,
ie., T=1{1},
and N =1{2,3,4,5,6,7,8,9,10,11,12}

The nearest node to T={1} is node 2.
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The nearest node to the subtour T =1{1,2}
is node #3.
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The nearest node to T ={1,2,3} is node #4.
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Node #4 can be inserted in the tour in
S different ways: 1 4 2

2 4 3

3 4 1

Elenniz Bricker, . of lowa, 1997

wWe insert node #4 in such a way as
to minimize the increase in tour length:

Increase in tour length |
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47+ 20 - 30 =061
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Nearest Insertlion Tour: 6 7 8 10 9 11 3 2 1 12 4 & &,
with length 321
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