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Optimal set Optimal set .

M Diff
(full search) (our alg.)

! {n17} {n17} 0
Pr.,=0.7593 Pr.,=0.7593 0

) {n17,n03} {n17,n03} 0
Pr.,=0.6566 Pr.,=0.6566 0

3 {n17,n03,n07} {n17,n03,n07} 0
Pr.,=0.6297 Pr.,=0.6297 0

4 {n17,n03,n07,n12} {n17,n03,n07,n12} 0
Pr.,=0.7128 Pr.,=0.7128 0

5 {n17,n03,n07,n12,n15} {n17,n03,n07,n12,n15} 0
Pr.,=0.7779 Pr..=0.7779 0

6 {n17,n03,n07,n12,n15,n02} {n17,n03,n07,n12,n15,n02} 0
Pr,=0.8411 Pr,=0.8411 0

. {n17,n03,n07,n12,n15,n02,n18} {n17,n03,n07,n12,n15,n02,n18} 0
Pr,=0.9163 Pr.,=0.9163 0

g {n17,n03,n07,n12,n15,n02,n18,n10} {n17,n03,n07,n12,n15,n02,n18,n9} 1
Pr.,=0.9880 P1.,=0.9976 0.9%

9 {n17,n03,n07,n12,n15,n02,n18,n10,n20} {n17,n03,n07,n12,n15,n02,n18,n9,n6} 2
Pr.,=1.0492 Pr.,=1.0691 1.9%

10 {n17,n03,n07,n12,n15,n02,n18,n10,n20,n9} {n17,n03,n07,n12,n15,n02,n18,n9,n6,n20} 1
Pr,=1.1148 Pr,=1.1262 1.1%
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Out. Optimal set Optimal set Best set for EPA lép l]ép
prob. (full Search) (Proposed Method) (Proposed Method) (19)
1.00E-15 {n17,n03,n07,n12,n15,n02} | {n17,n03,n07,n12,n15,n02} 7
{n15,n07,n10,n12,n18,n20}
1.00E-14 7
1.00E-13
L00E-12 {n17,n03,n07,n12,n15} {n17,n03,n07,n12,n15} 6
— {n15,n07,n10,n12,n18}
1.00E-11 p
1.00E-10
1.00E-09 {n17,n03,n07,n12} {n17,n03,n07,n12} 5
1.00E-08 {n15,n07,n10,n12}
1.00E-07 3
1.00E-06 4
{n17,n03,n07} {n17,n03,n07} {n15,n7,n10}

1.00E-05 4
1.00E-04

{n15,n7} 3
1.0OE-03 17,n03} {n17,n03} 3
1.00E-02 {nl7.n e 2

{nl5}

1.00E-01 {nl7} {nl7} 1 2
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ABSTRACT
Cooperation in network has a valuable impact on the performance of the nodes and

network. Cooperation in Wireless networks provides a different kind of diversity
called Cooperative Diversity. This diversity technique is a special case of the space
diversity. Cooperative diversity can be used to reduce the power consumption of
nodes on the entire network. Also, we can use the cooperative diversity to reduce
the required power of transmission of the nodes and network. In this thesis, we
present a novel algorithm for partner selection and power allocation in the Amplify-
and-Forward cooperative diversity scheme with multiple relays in order to minimize
the required total transmit power by a given outage probability constraint. We
represent the problem with a new formulation and solve the optimal power
allocation by KKT method for a fixed set of partners. For optimal partner selection,
we use a novel algorithm with low complexity to find the best set with minimum
required power. We present a novel upper bound on the number of cooperative
partners such that cooperation with more partners than this bound is not optimal.
We present simulations which demonstrate that the results of the proposed
algorithm are very close to the results of full search for finding the optimal set.

One of the most important problems in cooperation between selfish nodes is the
issue of partner selection and matching. All selfish nodes compete to select the best
partners to improve their own performance. We study this selfish behavior in
optimal power allocation case and propose a distributed algorithm for partner
selection in selfish case.

Keywords : Cooperative Diversity, Amplify and Forward, Power Allocation,
Partner Selection, Greedy Matching.
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