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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 is #ezrest 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 TSP as follows;

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

Let T={ (1,1}
step 10 Let = argmin [min {djj}:|

jel ieT

step 2: Let (i%i") =argmin {di; + dji, — dijiy I
(iq,izd e T
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step 3. Replace arc (iy ,i, ) m the tDLJI“ T with
the pair of arcs (i, ,]) and (J APl

Let N'=N'-{j} and i=1].
step 4 If W=18& ,STOP. Else return to step 1.
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Exam p e Random Symmetric TSP
(seed= 1333982
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Distances

1 2 3 4 &5 6 7 88 9 10 11 12

0 19 30 5o A2 FhHh 89 Bl 86 95 90 HA
19 0 16 34 45 B7 70 B3 71 8O B8Z 44
20 16 0 41 46 54 62 54 HAE BB A6 5B
RO 34 41 0 16 34 54 H1 Y5 82 99 1a
b2 45 46 16 0O 18 39 38 66 72 94 ZE0
78 BY B4 34 18 0O 21 23 55 &9 88 47
B9 Y0 A2 B4 39 21 0 10 42 43 T8 67
81 63 54 B1 38 23 10 0 34 37 69 66
Bb Y1 56 Y5 66 BH 42 34 0 9 37 91
95 80 65 B2 Y2 B9 43 3¥ 9 0O 40 985
90 B2 AA 99 94 BE T8 B9 37 40 D 115
B6 44 55 16 29 47 67 66 91 985 115 0
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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.

to

Tl 2 3 4 5 & 7 & 9 10 11 12
20 50 62 75 89 81 86 95 90 56

EoH
'_l.‘.
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Nearest Insertion | (Starting with
node *1 )

110

100 1

0 qxbz olz
g0 —

7O - ol

60 — a5
S0 —
40 - ob
0 —
20 —

Insert node 2 E
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The nearest node to the subtour T =1{1,2}

is node #3.
tTo
£
r il o3 4 05 5 7 o8 9 10 11 12
mo1 |[eiigd3o 50 62 75 89 81 86 95 90 GG
2 ||[siiii[Te 3446 [57] 70 63 71| 80| 82 ] 44
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100 - 1
a0 5 912
g0 - o4
7O - E
&0 - a5
Insert node 3
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of -

20 —q 11 o

=
n - @

n 10
o 1 " 17 " 17 " 1T 1T 1]

10 z0 50 70 a0 110
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The nearest node to T =1{1,2,3} is node #4.

to

f

g 4 5 & 7 B a 10 11 12

m o1 d R0 B2 VR OB9 81 8 95 90 hHa
2 i1pid 34 |45 (57 F0 B3 F1 80 B2 44|
3 ol 41 46 54|E-2|5¢1|5E:|65|6E: 55

Node #4 can be inserted in the tour in
S different ways: 1 4 2

2 4 3

3 4 1
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We insert node #4 in such a way as
to minimize the increase in tour length:

Increase in tour length |

o0+ 34 - 19 =060

distances
1 2 3 4

019 30 50O
19 016 34
3016 0 41
50 34 41 0O

o b

24+ 41 - 16 =249

Cmirlir“r“ll_n"ﬁ!

41+ 00 -30=61
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100 1
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Insert node 5
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100 1

0 12
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Insert node 12
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100 1
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7O -
60 — 5
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Insert node B/

o7 ... el
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Nearest Insertion Tour: 6 7 8 10 9 11 3 2 1 12 4 65 6,
with length 321

100

:E Note that

- the final

&0 tour varies
50 .

w0 gecording Lo
30 the initial

20
10

node in the
tourt
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