Exercise 10.9
Consider the WFA algorithm. The choice of the server s minimizes the sum of two terms: w(C – x + r) and d(x, r). Consider an online algorithm that chooses to serve the next request r with the server s that minimizes only the second term. This algorithm is exactly the greedy algorithm of Section 10.2.2. 
On the other hand, consider an online algorithm that chooses to serve with a server s that minimizes only the first term. This algorithm “mimics” the configuration of an optimal offline algorithm that serves the request sequence obtained thus far. We call this algorithm the “retrospective-greedy” algorithm. Compute the cost and schedule of the 3-server retrospective-greedy algorithm assuming the metric space (graph) of Example 10.3 with respect to
(i) the request sequence of Example 10.3, and 
(ii) A cruel request sequence of length 10.
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Configuration in example 10.3

The initial server position: (a,b,c)

Part (i)

Request sequence: e, d, a, b, c, a, b, a, c, e.
The following table shows the work function values for 3 servers in the 5-node graph for the request sequence shown.

In the above table, the values are calculated in a 2-step procedure (since the online algorithm minimizes only the first term)

For example: 
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Breaking the tie arbitrarily, let us choose abe.

ie, 2 + d(e,c)

So
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The rest of the table is calculated in the same way.

As shown, the total cost is 8
	Request
	i
	abc
	abd
	abe
	acd
	ace
	ade
	bcd
	bce
	bde
	cde
	serv config
	cost

	Ф
	0
	0
	1
	2
	1
	2
	3
	1
	2
	3
	3
	abc
	0

	e
	1
	4
	4
	2
	4
	2
	3
	4
	2
	3
	3
	abe
	(+2)

	d
	2
	5
	4
	4
	4
	4
	3
	4
	4
	3
	3
	ade
	(+1)

	a
	3
	5
	4
	4
	4
	4
	3
	5
	5
	4
	4
	ade
	-

	b
	4
	5
	4
	4
	5
	5
	6
	5
	5
	4
	5
	abd
	(+2)

	c
	5
	5
	6
	7
	5
	5
	7
	5
	5
	7
	5
	abc
	(+1)

	a
	6
	5
	6
	7
	5
	5
	7
	6
	7
	8
	7
	abc
	-

	b
	7
	5
	6
	7
	6
	7
	8
	6
	7
	8
	8
	abc
	-

	a
	8
	5
	6
	7
	6
	7
	8
	6
	7
	8
	8
	abc
	-

	c
	9
	5
	6
	7
	6
	7
	9
	6
	7
	8
	8
	abc
	-

	e
	10
	9
	9
	7
	9
	7
	9
	9
	7
	8
	8
	ace
	(+2)


Therefore the cost = 8
Part 2: Cruel request sequence

The cruel request sequence is the one which always makes at least one of the servers to move (since move to e is the most expensive, the sequence introduces e when it is not there).

	Request
	i
	abc
	abd
	abe
	acd
	ace
	ade
	bcd
	bce
	bde
	cde
	Server config
	cost

	Ф
	0
	0
	1
	2
	1
	2
	3
	1
	2
	3
	3
	abc
	0

	e
	1
	4
	4
	2
	4
	2
	3
	4
	2
	3
	3
	abe
	+1

	d
	2
	5
	4
	4
	4
	4
	3
	4
	3
	3
	3
	ade
	+1

	b
	3
	5
	4
	4
	5
	5
	4
	4
	4
	3
	4
	bde
	+1

	c
	4
	5
	5
	5
	5
	5
	5
	4
	4
	6
	4
	bcd
	+2

	e
	5
	6
	7
	5
	6
	5
	5
	6
	4
	6
	4
	bce
	+2

	a
	6
	6
	7
	5
	6
	5
	5
	6
	6
	6
	6
	abe
	+1

	d
	7
	7
	7
	6
	6
	6
	5
	6
	7
	6
	6
	ade
	+1

	b
	8
	7
	7
	6
	7
	7
	7
	6
	7
	6
	7
	abe
	+1

	c
	9
	7
	7
	9
	7
	7
	8
	6
	7
	7
	7
	abc
	+2

	e
	10
	9
	9
	9
	9
	7
	8
	9
	7
	7
	7
	ace
	+2


Therefore, the total cost is: 14
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