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Goal
Using Pareto-optimality in GA in order to explore the results, constraints and possibilities given by this approach

The fitness function is as follows :
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with F is the resulting fitness, the first left-hand term is the error evaluation, the second one is the cost of the circuit and 
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and 
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are scaling factors so as one can decide to either minimize more for the cost of the circuit or for the correctness.
We will be given a set of gates to evolve so as a set of gates to use. The software will be ready and our task is only to select parameters to be used. The minimal requirement is to use two parameters Error and Cost.
Experiment
The purpose of this experiment is to compose the Toffoli gate. To do this, I use component gates as follows:
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Unitary Hadamard-gate
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Square-Root-of-NOT gate
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V+ gate
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Pauli gates
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Controlled-V+ gate
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Controlled-V gate
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Feynman gate
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Swap – Feynman – Swap gate
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Swap gates
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Swap – Controlled-V – Swap gate
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Swap – Controlled-V+ - Swap gate
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CWV ( Wire||Control||Square-Root-of-NOT) gate
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CWV ( Wire||Control+||Square-Root-of-NOT) gate
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Some gate
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Some gate2

Number of wires
: 3
Cost


: 1
Gate matrix

: 
[image: image22.wmf]ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ë

é

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

1

1

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

1


Some gate3
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Some gate4

Number of wires
: 3
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WCI (Wire||Control||Inverter) gate
Number of wires
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CIW(Control||Inverter||Wire) gate
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XXI (Swap||Wire) gate
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WCV (Wire||Control||Square-Root-of-NOT) gate
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WCV (Wire||Control||Square-Root-of-NOT) gate
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Toffoli gate
Number of wires
: 3
Gate matrix
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To look for effects of pareto parameters, I change 
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b

a

.
1. alpha1 : 0.9
beta1 : 0.1

2. alpha1 : 0.9
beta1 : 0.3

3. alpha1 : 0.9
beta1 : 0.5

4. alpha1 : 0.9
beta1 : 0.7

5. alpha1 : 0.9
beta1 : 0.9
But I can’t get a solution at any case. Though there are so many iterations, the simulation doesn’t end.
Discussion

Tough I tried some efforts, I can’t get answer. Even if all partial results are performed at 7 Pentium4 2.4G PCs during all night, I can’t see the result. I don’t think the input file is wrong, but I don’t know why I couldn’t get a correct solution. From output files, I found the fitness and error don’t change at any case. I tried to change some parameters. To change fitness and error during iterations, a mutation rate and crossover rate was increased extremely, but there are also no changes. I am sorry but I can’t show you some results in spite of many efforts.
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