Exercise 10.2 Prove that for any a < 3 there are no feasible values for 
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 and b (that satisfy conditions (10.6) and (10.7)). 

Preliminary

For any three points x, y, r, define their slack(x,y,r) to be
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2-server algorithm for Euclidean spaces: Algorithm SLACK-Coverage
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: 

Suppose r is the current request to be served and that x is closer to r. (If x and y are the same distance from r, choose x arbitrarily.) Move y toward x a distance r.slack(x,y,r) and then serve the request with x.

The 2-server 
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SC

algorithm is 3 competitive. Based on the observations that the potential functions for line algorithm and tree algorithm have the similar formation. Therefore, it is natural to think that the similar potential function may applicable for the 
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 algorithm as well.
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where 
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M

 is the minimum weight matching between 
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’s servers and the adversary servers.

To compute the 
[image: image9.wmf]DF

, there are two cases:

1. in 
[image: image10.wmf]min

M

, x is matched to S1, and y is matched to S2
2. in 
[image: image11.wmf]min

M

, y is matched to S1, and x is matched to S2
In case 1, 
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In case 2,
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In order to prove 
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is a competitive, we must prove that , for both cases,
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Which means that we must prove that
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(10.6)


[image: image17.wmf]0

)]

1

(

)[

,

(

]

1

)

1

(

)[

,

(

]

)

1

(

)[

,

(

£

-

-

-

+

+

-

+

-

+

-

a

a

b

r

y

d

a

r

x

d

b

a

a

y

x

d

g

g

g



(10.7)

The Exercise 10.2 says that there are no feasible values for 
[image: image18.wmf]g

 and b, when a <3, that satisfy the conditions in (10.6) and (10.7).

To simplify the conditions, we use X to represent d(x,y), R to represent d(x,r), and Y to represent d(y,r), 
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Then (10.6) and (10.7) can be rewritten
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(2)

When a < 3, suppose (1) holds, then
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(3)

Plug (3) into F, we have 
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Because (X+R-Y) > 0, we must have 
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CASE 1:
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we must have 
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CASE 2: THIS CASE HAS NOT BEEN PROVEN.
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Because 
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Therefore,
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Similarly, 
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Therefore,
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Because
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so,
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