First-fit Methods
The bin-packing and ferry loading problems

Ferry loading problem

A small car-ferry has four lanes, each 18m long.  The following vehicles are waiting to be loaded.  Can all these vehicles be taken on one trip?

Note:  The length of each type of vehicle is assumed to be as follows:


Motorbike = 2m


Car = 4m


Van = 6m


Lorry = 8m

Van  Car  Car   Motorbike Car  Lorry  Car  Lorry  Van  Car  Van  Lorry  Van  Motorbike
There are two common algorithms (or sets of instructions) that can be used to solve problems like these:

1) First-fit algorithm

Here you take the vehicles in the order listed and place each vehicle in the first available lane that the vehicle will fit into.

In general, when you are trying to sort more general items into slots, you fit the next item into the first available slot that the item will fit into.
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This algorithm does not always produce the best (or optimal) solution.  An improvement on it is the following:

2) First-fit decreasing algorithm

Here you reorder the vehicles in order of decreasing size.  You then apply the first-fit algorithm to this reordered list.

In general, when you are trying to sort more general items into slots, you reorder the items in decreasing size and apply the first-fit procedure.

The vehicles written in decreasing order of size are:
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Note:  The first-fit decreasing algorithm won’t necessarily produce the best possible solution although it will in general give a good solution.

Example
A plumber has piping of standard length 12 metres.  He requires 12 pieces of pipe of varying lengths:

	Pipe
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L

	Length m
	1
	2
	3
	3
	4
	4
	4
	4
	5
	5
	6
	7


He wishes to cut these pieces of pipe from the standard 12m lengths so that a minimum number of lengths is used.  Use:

a) the first-fit method;

b) the first-fit decreasing method;

to find a solution.

a)  First-fit method:
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b)  First-fit decreasing method:

First put the pipes in decreasing order:
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Note:  An indication of the number of bins required can be obtained by evaluating
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and noting the smallest integer that is greater than (or equal to) this number.  This integer is a lower bound to the number of bins required.  However you cannot always obtain a solution with this number.
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