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

Each step begins with a subtour, and selects

the node which is Zazrz2est from 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 "Farthest 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={(7,1)}

step 1. Let j= argmas [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 (i, ,i, ) in the tour T with
the pair of arcs (i, ,]) and (J APSS
Let N'=N'-{]j 1} and i=].

step 4 If W=18& ,STOP. Else return to step 1.
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Exam p e Random Symmetric TSP
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fels griilrarify degin the four with node #17,
- T=1{1}

We sefect the FARTHEST node from fhe
four, i.e., node ®F7. s is pode 73

to

2 3 4 5 & 7 8B 9 10 11 12
1 1[§]19 30 50 62 75 8o 81 Bag 90 58

=S o3 H
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Farthest Insertion Heuristic |
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(Beginning with
node *1)

Insert node 10 f
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Distances

to
f ......
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o S 4 ey M
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10| a5 80 65 82 72|59 |43| 37 | Q ] 40 [ 93

We compule the disiance from ezch node fo
ihe nearest node aliready on Lhe Lour.

fhe node sefected fo be inseried is thal node
wiich is FARTHES T from the Lovwr, namely
node #5

@D0enniz Bricker , U. of lowa, 1997
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Farthest Insertion Heuristic |
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Insert node 5

T=1{1,10,01
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Distances
to
f e P . )
r sk 2 3 4 [:h A 7 2 o Lo 11 12
s ————————————
m 1 coff19] 20| 80 EEE 75 89 81 88 ';tE g0 HA

5 ||a] 45 46 |16 [50] 18 |39 |38 66 |Fa 94 [ 29

10|[95] 80 65 82 (73] 59 43 [37] 9 |40 ] 98

Again, we compuie the gisiance rrom each
node fo the nearest node on the four, and
then sefect the FARTHEST such disiance,
in this case fo node #1717, which will be

nseried next.
@D0enniz Bricker , U. of lowa, 1997
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We next need to decide
bheiween which 2 nodes
an the four to insert
node #77.

fhere are JF possipifities.
F — 77— 70
Fd — 717 — 5

o — 17— 7

We choose Lo nsert node #717 in such a way
Lhatl the increase in Lhe lour lenglh is

minimized.

@D0enniz Bricker , U. of lowa, 1997



TSP.FIH 8/22/00 page 13

Increase in tour length is
90 + 40 - 95 = 30

@D0enniz Bricker , U. of lowa, 1997
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Increase in tour length is
40 + 94 - 72 =p/2
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Increase in tour length 15
94 + 90 - b2 = 122
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Minimum [ 39, 62, 1221 =35

and so node #1171 15 inserted between node # 1
and node #1710,

@D0enniz Bricker , U. of lowa, 1997
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Farthest Insertion Heuristic |
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Farthest In=sertion Heuristic
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Farthest In=sertion Heuristic
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Farthest In=sertion Heuristic

100 —

80 -
70—
B0 —
50—
40 -
30 -
20 -,
10—

Insert node 12

@D0enniz Bricker , U. of lowa, 1997



TSP.FIH 8/22/00 page 21

Farthest In=sertion Heuristic
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Farthest Insertion Heuristic |

Farthest Insertion Tour:
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