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●
●
●
●
●●
●●●●

●●
●

●
●
●

●
●●●
●
●

●●●
●

●
●

●
●
●
●●●
●
●●
●●

●●
●●●
●
●
●

●

●
●●

●●

●
●

●

●●●●●●●
●

●
●
●
●

●
●●
●●
●●●●●

●
●

●●
●
●●
●
●●

●

●
●
●

●
●
●
●●●
●●

●
●

●
●

●●
●●●●
●
●●

●

●
●●

●

●●
●●
●●●

●
●

●

●
●
●
●
●
●
●
●●

●

●●

●

●

●
●
●●●●

●●
●

●

●
●
●●
●●
●●

●

●

●

●
●
●

●●
●●●

●
●●●●
●

●●

●●
●
●
●

●●

●

●

●●
●●
●

●
●
●●●

●

●

●

●

●●
●
●
●●
●

●

●●
●

●
●

●

●

●

●

●

●

●
●
●

●●

●
●
●●

●
●
●

●

●

●
●●

●

●

●

●
●●
●

●

●

●

●
●

●

●

●●

●
●

●
●●

●

●
●

●●

●
●

●
●
●●
●

●

●
●

●

●

●
●●

●
●●
●

●

●

●

●

●

●

●

●
●

●

●
●
●
●

●●
●●●

●

●

●

●

●

●●

●

●

●

●
●●●

●
●
●●●
●

●

●

●

●

●
●

●

●●

●

●

●
●

●

●

●
●

●●
●

●
●●

●●

●

●
●
●●●
●●

●
●
●
●
●●

●
●

●

●

●●

●
●

●

●●
●

●
●

●
●

●●●●

●
●●●

●●

●

●
●
●
●●●
●

●

●

●●

●

●

●●
●
●
●●●
●
●

●

●

●

●
●
●●●
●●●

●●
●

●
●

●

●
●

●

●●●●
●

●

●

●
●●●●

●
●
●
●

●

●
●
●
●

●●

●

●●●

●

●
●

●

●●●●

●

●●●

●

●

●
●●

●
●●●
●●●

●●

●

●●
●
●●
●●
●

●

●
●
●

●

●
●●●
●
●●●●

●●●
●
●●●

●
●

●●

●●

●

●●
●●●●

●

●

●
●●●
●

●

●
●●●

●

●●

●

●

●
●●
●
●

●
●

●

●

●

●●●

●

●

●
●●
●●●●●

●

●
●
●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●
●
●
●

●●
●
●●
●

●●●●

●

●

●●●●

●
●

●

●●●

●

●
●●

●

●
●
●
●

●
●●

●

●

●

●

●
●
●

●

●●

●
●●●

●
●

●●
●

●

●

●●
●

●
●

●

●●

●●
●

●

●●

●

●

●

●

●

●●

●

●

●

●●●●●

●
●

●

●

●

●

●

●●
●

●
●

●

●

●
●

●

●
●
●
●●
●●

●
●
●
●●
●
●●
●
●
●●

●

●●

●
●

●

●
●●

●

●●●
●

●●●
●
●

●
●

●

●

●

●

●

●●
●
●

●
●
●

●

●●●

●●
●●

●

●

●
●●

●●
●
●

●

●●
●
●●

●

●

●

●●●●
●●

●

●
●●●

●●●●
●

●

●
●●
●

●

●

●

●

●
●●●●

●

●

●●●

●●
●

●●●

●

●
●●●
●●

●

●

●

●
●
●
●
●

●

●

●
●

●

●●
●
●●
●
●●●
●●

●

●

●

●

●

●●

●

●

●

●●
●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●
●
●
●

●

●

●
●

●

●

●

●

●●
●
●

●●●
●
●
●
●

●●●●●
●

●
●
●●
●

●

●
●●●●

●

●
●

●
●

●●

●

●

●●

●

●●●

●
●●●

●

●●
●
●

●●
●●
●

●●

●

●

●

●
●
●

●
●

●

●

●

●
●

●

●●●

●●

●

●

●

●●

●

●●●

●●

●

●
●

●

●

●

●

●
●●●
●
●●
●

●

●●

●

●
●●

●

●

●●

●

●

●
●
●●
●
●

●●
●
●
●

●
●
●●
●●

●

●

●
●
●●●●

●●
●

●

●
●●●●●●●
●

●
●●

●
●

●

●

●
●●

●

●

●
●●
●

●

●
●

●

●●●

●
●●●●
●●
●

●
●

●
●●

●
●●
●
●

●

●●
●

●
●

●

●
●
●
●

●
●●●

●

●

●
●
●

●●
●
●●
●

●

●

●
●

●

●

●●●●

●●●

●
●●●
●
●

●●
●●
●
●●

●●●
●
●

●●●
●●●

●
●

●
●●●●
●●●
●
●
●●
●●
●●
●

●

●

●●●
●
●
●●
●
●●

●●
●

●
●

●

●

●
●●

●

●●

●●
●

●●●●●●●

●
●

●
●

●

●
●●
●

●
●

●

●

●

●

●

●
●
●
●

●
●

●
●●●
●●

●
●

●

●

●

●

●
●

●

●
●●
●
●
●●
●
●●

●●●●

●

●
●●

●

●

●

●

●
●●

●●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●●

●

●

●●●

●

●

●●
●
●

●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●
●

●

●●

●

●

●●
●
●●

●

●

●

●
●●

●
●
●

●●

●

●

●

●
●
●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●
●
●

●●

●

●

●

●

●

●

●

●

●
●
●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●●

●

●
●

●●

●
●

●

●
●●●

●

●
●
●●●●
●●
●●●●●

●

●

●●

●

●
●
●●
●

●

●

●

●

●●●●
●
●
●●●
●

●
●●●●
●
●

●●
●

●

●
●●

●
●
●●●●
●●●●
●

●
●●
●
●

●

●
●
●●

●

●

●

●

●●●
●
●●
●●

●
●

●

●

●
●
●●

●●
●
●

●
●

●●●
●●●

●

●●

●

●
●
●

●

●●●

●●

●
●●

●
●●

●
●●●●●

●

●
●●

●
●

●

●

●●
●

●

●

●

●

●●

●

●

●
●

●

●
●●

●

●

●

●

●

●●

●
●●

●
●

●

●

●●
●

●●

●

●

●●
●●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●
●
●

●

●

●
●●

●●

●
●
●

●

●●
●

●

●●

●

●

●
●●

●

●
●

●●
●
●
●

●

●●

●
●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●
●

●

●

●
●

●

●
●

●

●
●●●

●

●●●
●

●

●
●
●

●
●●

●●

●

●●●
●
●
●

●
●
●
●●

●

●

●

●
●●

●●●
●

●●

●
●
●
●●
●

●

●
●
●●

●

●
●
●
●●

●●

●

●

●●

●

●
●
●
●

●●
●

●
●
●●

●

●

●●

●

●

●
●●

●●

●

●
●●
●

●

●
●

●

●

●
●
●

●

●
●●

●
●

●

●

●●●

●

●

●●●

●

●

●

●

●

●●
●
●

●
●

●
●
●

●

●

●

●●
●

●

●●

●●

●

●

●

●

●●
●
●

●

●
●
●
●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●●
●

●●

●●

●

●

●

●

●

●●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●

●

●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●●

●

●

●

●
●

●
●

●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●
●
●●
●

●

●

●

●●
●

●

●

●

●●
●

●

●

●

●

●

●●

●

●
●

●
●

●

●

●●
●
●

●●

●

●

●
●
●

●

●

●

●
●
●

●●

●

●

●●

●

●

●
●
●
●

●

●

●
●

●●

●

●

●

●

●

●
●

●

●
●

●

●●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●●

●

●●
●

●

●

●

●●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●●●
●

●

●

●

●
●
●

●
●

●●

●

●

●

●●

●

●

●
●

●

●

●

●

●●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●
●

●

●
●●

●

●●●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●●
●
●
●●
●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●●
●
●
●●
●

●
●●

●

●

●
●
●

●
●

●

●

●

●

●

●

●

●

●●

●
●
●●●

●

●●

●

●

●●
●

●

●●

●

●
●

●

●●
●●

●

●

●

●

●
●

●

●

●

●

●●
●●

●
●
●

●

●●●

●
●
●●

●

●

●

●
●●
●

●

●

●
●
●●
●

●

●
●●

●
●

●

●

●●●●

●

●●

●
●

●

●

●

●
●●
●●

●●●

●

●
●
●

●●

●

●
●

●
●●
●

●

●

●

●

●●
●
●
●
●●●●●
●●
●
●

●●●

●

●
●
●

●

●

●
●
●
●

●●

●

●●
●●

●

●

●●

●●

●

●●
●
●

●

●
●

●

●●
●

●

●
●●

●
●

●
●●●
●
●

●
●

●●

●

●
●
●
●

●

●●

●

●
●

●

●

●

●
●

●

●
●
●
●

●

●

●

●
●
●●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●●

●

●

●
●

●
●
●●

●

●

●
●●

●
●

●
●

●
●

●

●

●

●

●●
●
●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●●

●

●

●
●●●●

●
●

●

●
●

●

●

●

●
●

●●●

●

●

●

●

●●
●

●

●

●
●
●●●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●
●

●●

●●

●

●

●

●

●

●

●
●

●
●●

●●
●
●

●

●

●●

●

●
●

●
●

●

●

●●

●

●
●

●
●

●
●
●
●●●
●

●

●

●

●●●●●
●

●
●

●

●
●

●

●●●●
●

●●●●
●

●

●

●●
●
●

●

●
●

●
●
●

●
●

●●●●
●●

●
●●
●
●

●

●

●

●
●

●●

●●

●

●●

●

●
●
●
●

●
●

●
●
●
●

●●

●

●

●
●

●
●●

●
●

●●
●

●
●

●

●●
●●●
●

●

●

●
●●

●

●

●
●
●
●

●
●●

●

●
●
●

●
●
●
●
●

●
●
●

●

●●

●

●

●

●●

●

●

●

●
●
●

●
●

●

●

●
●

●
●
●

●●
●

●●

●
●

●
●●●

●

●●
●
●
●

●
●●

●

●

●
●

●

●

●
●

●

●

●

●

●
●
●

●

●
●
●

●
●
●

●
●
●
●

●
●
●
●

●●

●

●

●

●

●
●●

●

●
●●●●

●
●

●

●

●
●

●
●

●

●

●
●●

●

●

●

●

●●●●

●

●●
●

●
●
●

●

●
●●

●

●
●

●

●

●

●

●

●●

●

●
●

●

●
●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●●

●

●

●

●
●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●●
●
●
●

●

●●

●
●

●

●●●●
●●
●
●
●

●

●●

●

●●

●

●●

●

●
●●
●

●

●●●

●
●
●

●

●

●

●●●●●●

●●

●●

●

●
●

●

●●
●

●

●●●

●

●●●
●●
●

●
●
●●
●●
●●

●

●

●

●
●

●
●
●

●

●
●
●

●●●
●

●

●
●●●●
●

●●

●
●●

●

●

●

●

●

●
●●

●

●●●

●
●

●

●

●●●
●●●
●●
●

●

●

●

●
●●●
●
●
●●●●●

●

●
●
●

●
●
●

●
●●
●

●

●●●●

●
●●●
●●
●
●●●
●

●
●●
●●

●
●●

●

●●
●●

●●

●●●
●●

●

●●●
●
●

●
●●
●●●

●

●

●●

●
●●●●
●
●●

●
●

●●●
●
●●
●
●

●●●

●

●

●

●●●
●●
●
●
●

●
●
●
●
●●

●

●●
●

●●●

●
●

●
●●●●
●
●●●

●
●

●
●
●

●
●●●
●
●●
●●

●

●

●●

●

●
●●●●
●
●

●

●●

●

●●●●
●

●
●●
●
●

●

●
●

●

●●●
●
●

●●
●

●
●
●
●●
●
●
●

●

●

●

●

●

●
●

●

●●
●
●

●

●

●
●

●●

●

●
●

●

●

●●
●

●●

●
●●●

●
●●

●

●

●●●●

●
●
●●●●

●

●●
●
●●

●
●●●

●

●
●

●

●

●
●●

●●

●●●
●
●

●●

●●●
●●●
●

●●●

●●

●
●

●

●
●

●●
●

●
●

●
●
●●●●
●

●●

●
●
●●●
●●●●

●

●
●
●

●●
●
●●●
●
●

●
●●

●

●
●
●
●
●

●●

●
●

●●●
●●
●●●
●
●●

●

●

●
●
●
●●
●

●
●●
●
●

●

●

●
●
●
●●
●●

●●

●●●

●
●●●●●
●

●
●●

●

●●

●
●
●●●

●●●

●
●●●

●

●

●●●

●
●

●●

●

●

●●
●

●

●
●

●

●●●

●
●

●

●

●
●
●
●
●

●●●
●

●
●

●

●
●

●
●●

●●
●
●●
●●
●
●
●

●
●
●

●

●
●●

●

●

●

●
●

●
●

●

●●

●
●

●
●
●
●●
●

●●

●

●●

●

●

●

●
●

●
●

●

●
●
●

●
●●

●

●●●
●●

●
●●

●

●

●

●

●
●
●

●
●

●

●

●

●
●●

●

●

●
●●●

●●
●

●
●

●●

●

●

●

●

●●●

●
●●●

●
●

●

●

●

●

●

●

●
●

●

●

●●

●●
●●●

●

●
●
●
●
●●

●●
●

●

●

●●●

●

●

●

●

●

●●●

●

●

●
●
●

●
●

●

●

●

●

●

●

●

●

●
●
●
●

●●

●

●

●
●

●
●●●

●
●

●●

●●
●●
●
●
●
●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●
●

●
●

●
●

●●
●●
●

●

●

●

●
●

●

●

●

●●●●

●
●●

●

●

●●

●

●

●●●●●

●
●

●
●
●

●

●

●
●
●●

●
●

●
●

●

●

●

●●●
●●●
●

●
●●

●
●

●●

●

●●

●

●

●

●

●●

●

●●●●●
●●

●●

●

●

●

●
●

●

●●
●

●

●

●
●

●

●●

●●
●
●

●●●●
●

●

●
●
●
●

●
●●

●

●

●

●
●

●

●
●
●

●
●
●
●●

●
●●●
●
●●●●●
●

●

●

●

●

●

●

●●●
●●
●
●

●

●
●
●
●●
●
●

●●●
●
●

●
●
●●●
●
●

●●●●●

●
●
●
●

●●●●
●

●
●

●

●

●

●●●●
●●

●

●●

●●●●
●●
●
●●
●

●

●●

●
●
●
●
●
●●

●●

●

●
●

●
●
●

●
●
●

●●
●
●
●
●
●●
●●

●
●●●●
●

●

●
●
●●
●
●

●●
●

●

●
●

●●

●

●
●

●●●
●
●●

●
●●
●

●

●

●

●●
●

●

●
●

●
●

●
●
●
●●

●

●

●●

●
●

●

●
●
●●

●

●●●

●

●●
●
●●
●●●

●

●
●

●
●●
●

●

●

●

●

●

●

●
●
●

●
●●
●
●

●

●●

●

●

●

●

●
●
●●
●●
●

●
●●●

●

●●●
●●●●
●

●●
●●●●●
●●

●
●

●●

●

●●
●
●

●●
●●

●

●●●
●
●●

●
●●
●
●

●

●
●●●●
●●
●●
●
●●●

●

●
●
●●●
●

●
●●●

●
●●

●●

●
●
●
●

●

●
●●
●

●

●
●
●

●

●
●

●●
●

●

●

●●
●
●
●●
●
●
●

●
●
●●●●
●
●●
●
●●●

●

●

●

●

●
●●
●

●●●
●●

●

●

●

●
●
●●

●●
●
●

●

●

●

●●

●
●●●●
●●●
●
●
●

●

●

●●
●

●●
●
●

●

●

●

●●

●●
●

●
●
●
●
●

●

●

●●

●●
●

●

●

●●
●

●

●
●

●●

●
●
●●
●
●

●
●
●●
●

●●●●

●●

●

●●

●

●

●●●●●
●●
●●●

●

●
●●
●
●●●

●

●●
●
●●

●
●

●●●

●●●

●

●
●●

●

●

●
●

●
●

●●

●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●●
●

●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●●

●

●

●●

●
●
●

●
●●

●
●

●

●●
●

●

●

●

●●
●

●
●●●

●

●
●

●●

●

●
●
●●●●

●

●
●
●
●

●

●

●
●
●●
●

●

●

●●
●
●
●

●●●
●
●

●

●

●

●●●

●

●
●●
●●

●

●

●

●

●

●

●

●
●
●
●
●●

●

●

●

●
●
●

●
●●

●●●
●
●

●●●●●●

●
●●

●
●

●

●

●
●
●

●

●

●

●
●●
●

●

●●
●●
●●●●
●●●●
●

●

●●
●
●

●●

●
●
●●●
●

●

●

●
●

●

●

●●●
●

●

●
●●
●●
●

●

●

●●

●

●

●●

●●

●

●

●
●●

●

●

●

●

●
●
●●
●

●
●
●
●●

●

●

●●

●●●
●
●
●●

●

●

●

●●

●
●

●

●
●●
●●

●

●

●

●

●●

●
●

●

●●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●
●

●

●

●●

●

●●

●

●

●

●
●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●●

●

●

●●●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●

●●

●

●
●

●
●

●●

●

●
●

●

●

●

●
●

●

●

●

●

●●
●

●●

●

●●●
●

●

●

●

●
●

●

●

●

●
●
●
●

●

●

●

●

●

●

●

●

●

●●
●
●

●●

●

●

●

●
●

●
●●
●
●

●

●

●
●

●●

●

●

●

●
●●
●

●

●

●
●
●

●

●
●
●

●
●●

●

●

●

●●
●
●

●

●

●
●●

●

●

●
●

●
●

●

●

●

●

●●
●

●
●

●

●

●
●

●

●●

●●
●

●

●

●

●
●●

●

●

●
●
●●●

●

●

●

●

●
●

●

●

●
●●●

●

●

●

●●
●
●
●
●
●
●●
●

●

●

●●●
●

●●
●●
●
●

●

●

●

●
●●
●●●●
●
●

●
●

●

●

●

●

●

●
●
●

●●●

●

●

●

●

●

●

●
●
●
●

●
●

●

●
●

●●

●

●
●

●●●●

●

●

●●●●

●●
●
●
●
●

●
●
●

●
●

●●
●●
●●●●

●
●

●●●
●
●●●●
●
●●●
●

●●
●
●●●●
●●●●

●
●
●

●

●
●
●
●●

●

●

●

●

●
●
●
●

●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●
●

●

●

●

●●

●●●
●●
●●●
●●
●

●●●
●

●
●●
●●
●●●
●●
●
●●
●
●●●●
●●
●
●●●
●
●
●●
●
●●●●●●●
●●
●
●
●
●●
●

●●●
●
●●●
●
●●●●
●
●
●
●
●
●
●
●●

●
●

●

●

●

●

●

●●●

●
●
●

●
●
●

●
●
●●●●●
●●
●
●●
●
●●

●

●
●

●

●
●●●
●
●●●
●
●
●●●●
●●●
●
●
●
●

●●
●●●
●
●
●●●●●●
●
●●
●
●●
●
●

●

●
●

●
●
●●●
●

●
●●

●

●
●●
●●
●
●●●

●

●
●●
●

●●●●●
●
●

●
●●●●●●●
●●●

●

●

●
●●●
●

●●
●

●
●
●●
●
●●●●
●●●●
●●●●●
●
●●
●
●●●
●●
●

●

●

●

●

●

●●

●

●●
●

●
●

●●●●●●

●

●
●

●
●
●
●●
●●●●

●

●
●
●

●

●
●

●

●

●
●

●
●

●

●
●
●

●

●
●

●●

●

●
●
●

●

●

●

●
●

●

●

●
●●

●
●

●

●
●●

●

●

●

●

●

●

●
●
●●●

●

●
●
●●

●●
●
●

●●●
●
●
●●●
●
●
●●●
●●

●●

●

●

●●
●●
●
●

●

●

●
●

●

●

●

●

●●●●
●

●●

●●

●

●

●

●

●

●●
●
●
●
●

●
●
●

●

●

●
●●
●

●●●
●
●
●

●

●●●

●●
●

●

●

●

●
●●●

●

●

●

●●

●

●

●●●
●●

●

●

●

●
●

●
●

●
●●●
●

●

●●●
●
●
●
●

●●
●
●●

●

●

●●
●
●
●●

●●
●
●

●

●

●

●
●

●
●

●
●●
●
●
●

●

●

●
●
●

●

●
●
●

●●
●

●

●

●

●●
●
●

●

●
●●

●
●

●

●

●

●
●
●
●●
●

●
●
●

●

●

●●

●●
●

●

●
●
●

●●

●

●

●
●●

●

●

●●

●

●

●

●

●

●●
●

●

●●●●●
●

●

●

●
●●●●
●

●●

●●
●

●

●
●
●
●●
●●

●

●

●●

●

●

●
●●●
●
●
●
●
●

●

●
●●●●
●

●
●
●●●
●

●

●●

●
●●●
●
●●
●

●

●

●

●●

●
●
●
●

●

●

●

●

●
●

●

●●
●●

●

●●
●
●

●●●●●●

●●●
●●

●

●

●●●
●

●

●

●
●●●●
●
●●

●

●

●●

●

●

●
●
●●
●

●

●
●

●
●

●

●●

●

●

●
●

●
●

●
●

●

●●●

●●●
●●
●

●

●

●●

●

●

●

●
●

●●●
●●

●

●

●

●

●
●
●
●
●
●
●

●
●

●

●
●

●
●
●●●
●●
●
●●

●

●

●

●

●
●●●
●●

●
●

●

●●
●
●
●
●

●
●
●
●●

●●

●
●
●
●

●
●

●

●
●

●●
●

●

●

●

●

●●●●●
●
●
●●●

●

●
●
●
●
●

●

●

●
●
●

●
●

●

●●

●●

●
●●●
●
●
●●●●
●

●
●

●●

●

●
●

●

●

●●
●
●
●

●

●●●●●
●
●
●●
●●

●

●

●●●
●

●

●●●

●
●

●●●●

●

●

●
●●●●

●

●●
●●
●
●

●●
●
●
●●●
●●

●●
●
●

●
●●
●
●
●
●
●●
●●
●

●

●

●

●●

●●

●

●●●
●

●
●
●●●

●

●●●●
●
●

●

●

●
●
●●
●
●
●

●

●

●

●

●●
●●●
●

●
●●
●●
●

●●
●
●●●●●

●

●●
●
●
●
●●

●
●

●
●●●
●
●
●

●

●

●

●

●
●●
●●
●
●
●

●

●

●
●

●

●

●
●●●

●

●
●●●
●

●

●●
●
●
●
●

●

●
●●
●

●●●
●●
●●●●
●●
●●

●

●●

●
●
●●

●

●
●

●

●

●●●
●
●●

●●●●
●●
●●●

●

●

●
●

●●

●●

●
●
●
●●

●
●

●●●●

●●
●●

●
●
●
●
●

●

●●
●

●

●
●●

●

●
●
●
●
●
●
●●

●

●
●

●

●

●●
●●

●

●

●●●

●

●●●
●●
●
●

●

●
●
●

●
●
●

●
●●

●

●
●●●
●

●
●
●

●

●

●

●

●

●
●●
●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●●

●

●
●
●

●
●

●
●
●●

●

●

●

●
●●

●●
●

●

●

●

●
●
●

●

●
●●

●

●

●

●
●●

●

●

●

●
●

●

●

●

●
●●

●

●

●

●

●

●●

●
●

●

●

●
●
●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●
●●

●
●

●

●
●●
●
●

●
●

●●

●
●

●

●

●
●

●
●
●●

●

●●
●

●
●
●

●
●●●
●

●

●
●●

●
●●
●●●●

●●
●●●

●●●

●

●●
●

●

●
●●
●●

●
●●
●

●

●
●

●

●●
●●
●●●
●●●

●

●
●●●
●

●
●
●●
●●●●
●
●

●

●●
●
●
●

●
●●●

●
●●●

●●●
●●
●●●
●

●●

●

●

●●
●
●

●●
●●●●●

●
●●
●

●

●●●
●

●●

●●●●●
●●●
●

●●●
●

●●
●

●

●

●●
●

●●

●
●●●●●
●●
●●●●
●●
●
●
●●●

●
●

●

●●

●

●

●

●●

●

●●
●●
●

●
●
●●●●

●
●

●●

●●

●
●●●
●●
●
●

●

●●
●●

●●

●●●●
●
●

●

●
●
●

●●
●
●
●
●
●

●●

●
●
●

●
●
●●

●
●
●●

●
●●
●

●
●●
●

●
●●
●

●

●

●
●

●

●●●●
●●

●

●●●●

●●
●●●●●●
●●
●●●

●

●
●●
●
●
●

●

●●
●
●

●
●

●
●●

●
●

●
●

●●

●●

●
●
●

●●

●●
●

●●
●●●

●

●

●

●
●●●●
●●

●

●
●●

●●
●●●

●

●

●

●●

●

●
●
●
●

●

●

●●
●
●

●

●●

●

●
●

●
●

●

●

●

●
●

●
●

●

●●

●
●

●

●

●

●
●

●

●●

●●

●
●
●

●
●●
●

●

●

●

●

●●
●
●

●

●
●
●
●●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●●
●

●

●

●

●●
●

●●

●

●●

●
●

●

●

●
●

●
●

●

●

●
●
●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●
●●●

●

●
●

●

●

●

●
●

●

●

●
●
●

●●

●●
●

●

●
●

●●
●
●

●

●
●

●●
●

●
●

●

●●●

●

●

●

●

●●

●

●

●
●

●
●●
●
●●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●●●

●
●
●

●

●●

●

●

●
●

●

●

●
●

●
●

●●●
●

●

●●

●●

●

●
●
●●●●

●
●
●●

●
●
●

●

●

●
●
●

●●

●

●
●

●●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●
●
●

●

●
●

●
●

●
●

●
●●●

●

●●

●

●●

●

●

●

●

●●●

●

●
●●
●●

●

●

●
●
●●

●

●
●
●●●

●●
●●
●●

●

●
●
●
●
●●●
●

●●
●●

●

●
●●
●

●●
●●

●

●●

●

●
●●●
●
●

●

●●
●●●

●●
●

●

●

●

●

●
●

●
●
●●

●
●●

●

●

●●●●

●
●●
●●
●

●

●
●
●

●●

●●
●●

●●●●
●
●
●

●
●
●
●●●

●
●

●

●●

●

●
●

●

●●●

●

●

●

●

●

●

●●
●●
●
●

●

●

●
●

●

●

●

●

●
●

●
●

●

●
●●

●●

●

●

●

●
●

●●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●●●

●

●●
●

●
●

●

●
●
●

●
●

●

●

●

●

●●●●
●●

●●●

●

●

●

●

●

●

●●

●

●

●●●
●●
●

●●

●

●●
●●

●
●●●●
●
●
●
●●

●

●
●
●

●●●

●
●

●
●●
●
●

●

●
●
●

●
●●
●●
●

●

●

●
●●
●
●●

●

●●●
●●

●●
●

●●
●

●●

●●●●

●●
●●●

●●●
●●●●●
●

●
●●
●●
●●

●
●
●
●

●

●

●●
●
●
●
●
●

●

●●●

●
●
●

●

●
●

●

●
●

●
●

●
●
●●●●

●

●

●

●

●
●

●
●

●●
●

●●

●

●●●
●

●

●●
●

●

●

●
●

●
●
●●
●

●

●●
●●

●

●

●

●

●

●

●

●

●

●
●●●●

●

●
●

●●

●●

●●
●

●

●
●

●●
●
●

●

●●

●●●

●
●
●●
●

●

●
●
●

●

●●●

●
●

●●●

●
●

●

●
●

●●
●
●
●●

●

●●

●

●

●

●

●

●

●
●●●
●
●
●
●
●

●

●●

●●
●
●

●
●
●

●

●

●

●
●
●●

●
●

●

●

●●

●
●
●

●
●●
●

●
●

●
●
●

●
●
●
●

●

●

●●
●

●●

●

●●●
●
●
●

●●
●
●●●

●

●●

●●
●
●
●●
●●
●
●

●
●
●●●●
●

●●

●
●

●
●
●

●

●●●
●
●●●
●
●●

●●●
●
●●
●●

●

●

●

●

●

●

●
●●
●

●

●●

●●●
●●●●

●

●
●●●

●
●

●

●
●

●
●●
●●

●
●
●
●

●

●
●
●

●●
●●●●●

●
●

●

●
●●

●

●
●

●
●●
●

●

●

●
●
●
●●●

●
●●●●
●●

●
●●
●
●●
●●●●

●
●
●●
●
●
●
●
●●●●●●
●
●●
●
●●●
●●●
●●
●
●●
●●

●

●●
●●●●●●●
●●●●
●
●●●

●
●●●●●

●●
●
●
●
●

●

●
●
●●
●
●
●●●
●
●

●

●●
●
●
●●

●
●
●
●
●
●
●●●
●
●
●
●
●●●
●●

●

●

●
●●●
●

●

●

●

●
●

●

●

●

●

●
●
●
●
●
●
●

●
●●

●●

●
●
●

●●

●

●

●
●

●

●

●●
●
●
●

●●●

●

●
●●●

●

●
●

●
●

●

●

●

●●
●

●
●
●●●
●●
●
●
●●
●
●

●

●●

●

●

●
●

●

●

●●

●
●
●

●

●

●

●

●●

●

●

●

●●

●

●●

●
●
●
●

●

●

●

●
●
●
●

●

●

●

●

●

●
●
●

●●
●●

●●

●

●

●

●

●

●●

●

●

●●

●
●
●

●

●

●
●●

●

●●
●
●●●●●●●

●
●
●●
●●

●

●

●
●

●
●

●

●
●●
●
●
●●●●
●●●

●●●

●

●●

●
●●●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●●
●

●
●

●

●

●
●

●
●●
●●●●
●
●●●
●
●

●●●

●

●
●●

●

●●
●

●●●
●
●
●
●
●●
●
●

●●

●
●●
●●

●

●●
●

●

●

●

●●●

●

●

●

●
●
●
●

●

●

●

●

●

●

●●

●

●●

●●

●

●
●

●●

●

●

●

●●●
●
●
●

●

●●
●●
●

●●●
●
●
●●●●●●●●●●●●
●
●

●

●●

●

●

●

●

●
●
●●●●

●

●

●

●
●
●
●
●
●
●
●●

●●
●

●

●

●
●

●
●

●
●
●●

●

●●

●

●

●●
●
●

●
●
●●

●
●

●

●

●

●

●
●●●●

●
●

●●

●

●

●
●●
●
●
●

●

●●●

●

●●

●

●

●

●●
●
●
●●●
●●
●
●

●●

●

●
●
●

●

●

●

●

●

●
●
●

●
●
●

●

●

●

●

●

●

●
●
●

●

●
●
●

●

●●

●

●

●
●

●

●

●

●●

●●

●

●

●●●●●
●

●

●

●

●
●●●

●

●
●●
●●
●

●
●

●●

●
●
●
●

●

●
●

●

●

●

●
●
●

●

●

●

●
●

●

●

●●

●
●●
●●
●●
●
●●
●
●●

●

●
●
●
●●

●
●

●
●
●●●●●

●
●●●●
●
●

●●●
●●
●●●

●

●●
●
●
●
●
●
●●

●●
●

●

●●●

●●

●●
●

●
●
●
●●
●

●

●
●●

●

●

●

●●
●●
●
●

●
●
●●

●
●
●
●●

●●●

●
●

●

●

●

●●
●

●●●
●●

●

●

●
●

●

●●●●

●●
●
●

●

●
●
●

●
●

●

●

●●
●

●●
●

●●●

●

●
●●

●
●●
●
●

●

●

●

●

●
●●

●

●●●

●●●
●●●●●
●

●●●
●
●

●●

●
●

●

●
●●
●

●

●
●
●
●

●●●●
●●
●

●
●
●
●●●
●
●
●

●

●

●
●
●

●●
●●
●

●
●●

●
●
●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●

●

●
●

●●
●

●●
●

●

●
●

●●
●

●

●●

●●

●

●

●

●

●●
●●
●

●

●

●

●
●●

●

●

●

●

●

●
●

●

●

●
●●

●
●
●

●

●

●●
●

●●●●
●
●●

●
●●●●

●●
●●

●

●

●●
●

●●
●

●
●

●

●
●

●
●
●
●

●
●

●
●●

●
●●
●
●●
●

●
●
●

●

●
●
●

●

●

●

●
●●●
●

●

●

●

●

●●

●

●●
●

●●

●

●

●
●

●

●
●

●

●
●
●
●
●

●
●●●●●
●●●

●
●

●
●●

●●●
●
●
●

●
●

●

●

●
●
●

●●
●●●
●●
●

●
●

●
●●

●
●

●

●

●●
●

●●
●

●

●
●●

●
●
●
●●

●
●
●●

●●

●
●●
●

●
●

●
●●

●

●
●●●
●

●●
●

●

●●●●

●

●
●

●

●
●
●●

●●

●
●

●
●
●

●
●●●
●

●

●
●

●

●

●
●●

●

●
●●
●

●

●
●
●
●

●
●
●

●
●●

●

●

●
●

●

●
●

●
●

●●●●●
●

●●

●

●●●

●

●
●

●

●

●

●

●

●
●●●

●

●

●●
●
●

●●
●
●

●
●
●

●

●

●

●
●

●

●

●

●

●
●●

●
●●

●

●
●

●●●
●
●
●

●

●

●

●●
●

●

●●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●
●

●
●
●

●
●

●

●

●

●

●
●●

●

●
●

●

●●

●●
●

●
●
●

●

●

●

●

●

●
●
●

●

●

●

●

●●
●
●
●

●●●

●

●

●

●●
●
●

●

●

●
●

●

●

●●

●

●

●
●

●●
●

●

●

●

●

●●

●

●

●

●●●●

●

●

●
●

●●

●●●

●●
●

●

●

●

●

●

●

●

●
●
●

●●

●●

●
●

●

●

●

●

●

●
●

●

●●●●
●
●
●
●

●●●
●
●
●
●

●●
●
●

●

●

●

●

●
●●

●

●
●●

●

●

●

●

●

●
●●

●●
●●
●
●

●

●

●
●

●

●

●
●
●●
●
●

●

●●

●

●
●
●●●
●●

●
●

●

●

●●

●

●

●●●
●

●
●●

●

●

●

●

●

●●●

●●

●

●

●

●

●
●
●

●
●
●
●
●
●

●

●

●●
●
●
●

●
●

●●●

●

●

●
●

●

●

●

●
●
●

●
●
●

●

●

●

●
●

●
●

●●
●
●
●

●●

●

●●●

●
●●
●
●
●

●

●

●

●●

●
●
●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●●

●

●

●

●

●
●

●

●

●

●
●

●
●

●
●

●

●

●

●

●
●

●

●●

●

●
●

●●
●

●
●

●

●
●

●

●

●
●
●
●

●

●

●
●
●

●●

●

●

●
●

●

●

●

●
●
●●

●

●

●●
●

●
●

●

●

●●

●

●●●

●

●

●
●
●

●

●

●●

●
●●●

●
●●●

●

●

●●

●●
●●

●

●

●

●●

●

●

●

●

●

●
●

●
●
●
●

●

●
●

●

●

●●
●●
●
●
●
●●

●

●
●

●
●
●

●
●
●●
●●

●

●
●
●
●

●
●

●
●●●
●
●
●
●
●●
●
●●
●

●

●
●
●

●

●

●●●●●●

●

●

●
●●
●

●
●
●●●

●

●
●●●

●
●

●
●●

●●
●

●

●

●

●

●
●●
●●
●
●
●
●

●●

●●

●

●
●●●
●●●●

●

●
●
●

●

●●

●●
●

●

●

●●

●●

●

●●

●

●●●●

●●

●
●●●
●●
●●
●
●
●

●

●
●

●

●
●

●

●
●●●
●

●
●●●

●

●●●

●●

●●●
●

●

●

●

●●
●

●

●
●

●

●●

●

●●
●●
●●●
●
●

●

●

●

●

●

●

●
●

●

●●●

●

●

●

●

●●
●●●●●
●

●

●

●

●

●

●

●●

●

●
●●

●

●

●
●

●●
●●

●

●●●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●●

●
●
●
●

●

●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●
●
●
●

●

●
●

●

●●

●
●

●
●

●●

●

●

●

●
●

●

●
●

●
●●●

●

●
●●

●

●

●●

●

●

●

●

●●

●

●●

●

●

●

●

●
●

●

●

●●
●●●
●

●

●
●●●

●●

●

●
●●●
●

●
●●●

●
●

●●●
●
●●

●

●
●

●●

●

●

●

●●
●●

●

●●
●

●
●

●●
●
●
●
●

●
●

●

●

●

●

●
●

●

●

●●

●
●

●
●●

●

●●

●
●●

●

●
●●
●●●
●

●

●
●
●
●

●

●

●
●
●●●●

●
●

●●

●

●
●
●

●
●

●

●

●

●
●●

●
●

●

●
●
●
●
●

●

●
●

●

●●●●●●●

●

●

●●

●●●
●
●
●●

●●

●

●
●
●
●
●

●

●

●
●

●●

●

●●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●
●
●
●

●

●

●

●
●

●

●●

●

●

●

●
●

●

●

●

●

●

●●

●●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●
●

●

●

●

●
●

●

●

●

●●●

●●

●

●●

●

●
●●
●

●

●●

●
●

●●

●

●

●

●

●
●

●

●

●

●

●

●
●
●

●

●
●

●
●

●

●●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●
●

●

●●

●●
●

●

●

●

●

●

●

●

●●

●
●
●●

●

●

●

●

●

●

●

●

●

●
●
●●
●

●

●

●

●

●
●

●

●
●
●●
●
●

●

●

●
●
●●
●

●
●
●

●
●
●●

●

●

●

●

●●

●

●

●●
●

●
●

●

●
●

●

●●

●

●

●●●●
●
●
●
●
●
●●
●

●●

●
●
●

●
●●●
●●

●●
●●

●

●
●

●
●

●

●

●

●

●

●●
●

●

●

●

●

●●
●

●●

●

●●

●

●
●

●
●●

●
●
●

●●
●

●

●●
●
●
●

●
●

●
●
●
●

●

●

●
●

●●

●
●
●
●
●

●●

●
●●●●●

●

●

●

●●●

●

●●●●●

●

●
●●

●

●●

●

●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
●●●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●●

●
●

●

●
●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●
●●●
●

●

●

●

●

●
●

●

●
●
●

●

●
●

●
●

●
●

●

●●

●

●

●

●

●

●

●

●
●

●

●●

●
●

●

●

●

●

●

●

●
●
●

●
●

●
●

●
●●

●

●
●

●

●●●

●
●

●

●

●
●

●

●●●
●

●

●

●

●

●

●

●

●

●

●
●
●●

●
●

●●

●

●
●
●●●
●●

●
●●
●

●

●

●
●

●

●

●●
●

●●
●

●
●

●

●

●

●
●●
●

●

●

●

●

●

●

●●●

●●●

●●
●●

●

●
●●

●

●●●

●●

●●

●

●●
●

●

●

●

●
●●
●
●
●

●

●

●

●

●

●
●

●

●
●●

●

●●
●
●●
●●●●

●●
●
●

●

●
●

●
●

●
●

●

●

●
●
●

●

●

●●
●

●

●
●●
●●

●

●

●

●
●
●

●
●●
●

●
●

●●
●●
●

●●

●

●●
●●●

●

●
●●

●

●

●

●
●

●
●

●●
●
●

●

●
●●●●●●
●
●
●
●

●
●

●

●

●●●
●●

●●

●

●
●

●
●

●●●●
●●
●
●

●●●
●

●

●
●
●

●

●●
●●
●

●●
●●●●●●●
●
●

●
●
●

●
●●

●●

●
●●
●
●
●

●
●
●

●
●
●

●
●

●●●●
●
●●

●●

●

●

●●

●

●●●●
●●

●●

●●

●

●
●

●
●
●●
●
●

●
●

●
●
●●

●
●
●●

●●

●

●
●

●

●

●

●●

●

●●●

●

●

●
●

●●
●

●●●

●

●●
●

●
●

●

●

●●
●

●

●

●●
●●

●●

●●

●
●

●●

●

●
●●

●

●

●

●

●

●

●

●
●

●●
●

●

●

●●
●
●

●●
●

●

●

●
●
●●
●
●
●

●

●

●

●●
●●●●

●●
●
●

●
●●

●
●

●
●

●
●●●
●●
●

●
●
●
●
●●

●

●●●

●

●●
●

●
●

●

●
●
●●●●
●●

●●
●●●●
●

●
●
●

●

●●

●

●●
●●●●●
●
●
●●

●

●
●●●●

●●●●

●

●
●
●

●
●●●

●

●

●

●
●
●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●●

●

●

●●

●

●
●
●
●

●●

●

●

●

●

●

●

●
●

●

●
●●
●

●

●

●

●

●
●

●

●

●
●
●●●

●

●●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●●

●

●

●●

●

●

●

●
●
●
●
●

●
●

●
●●

●

●

●

●
●

●●

●●

●

●
●

●●

●

●
●

●
●

●

●

●

●

●

●

●
●
●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●●

●
●

●●

●
●●
●

●
●●

●

●

●●●
●

●

●
●

●
●
●

●

●

●
●

●●
●

●●
●
●●

●

●

●

●

●
●●

●●
●

●

●●

●
●
●

●
●

●

●●

●

●

●

●

●
●

●
●
●●
●

●

●

●●

●

●

●
●●
●

●

●

●●

●

●

●●
●
●

●
●

●

●

●
●

●

●

●
●

●
●

●
●
●

●
●
●
●

●●
●
●
●●
●●●●

●
●

●

●
●●

●

●●
●

●

●

●

●

●
●
●
●

●

●

●
●
●
●

●

●

●
●

●
●●
●

●●

●

●
●●
●
●
●

●
●
●

●

●●
●

●

●
●

●

●

●●

●

●
●●

●●

●

●●
●

●

●●●
●●
●

●

●

●

●

●
●
●

●

●
●

●●
●

●

●●

●

●

●

●

●●

●●●

●

●
●

●
●
●
●

●●

●

●●

●
●
●●

●●

●

●

●
●●●●●
●

●

●
●

●

●

●

●●

●

●

●

●
●

●
●
●
●

●
●●

●●
●●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●●●
●●

●●●
●

●
●●

●
●

●●

●

●

●

●

●

●
●
●

●
●
●

●

●

●

●
●
●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●

●

●
●●
●

●
●

●●●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●
●
●

●
●

●

●
●
●●

●
●
●

●●

●

●

●●
●
●
●
●
●●
●

●●
●
●

●●●●
●
●
●

●
●●
●●

●
●●

●
●
●

●

●
●
●

●

●●

●●
●●●
●●

●

●●●
●
●●●

●●

●

●

●
●

●
●

●●●●●●
●

●
●
●

●

●●●●
●

●

●

●

●

●

●

●
●

●
●●●●●●
●

●

●

●●

●
●●
●
●

●

●
●
●

●

●

●

●

●

●●●

●

●

●●

●
●

●

●

●
●
●●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●

●
●●

●

●

●
●

●

●●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●
●

●

●
●●
●

●
●

●
●

●

●

●
●

●

●●●

●

●

●
●

●

●

●

●

●

●
●●

●
●
●●●

●●

●

●

●●●

●
●
●

●

●●
●●

●
●

●

●
●
●●●
●

●

●

●
●

●●
●

●

●●●

●

●
●

●
●●
●
●

●

●

●

●●
●

●

●
●

●
●●

●

●●

●

●

●

●●

●

●

●●

●

●

●

●

●●
●

●
●
●
●●
●

●

●

●
●●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●●●

●

●

●

●

●

●
●

●

●

●

●
●
●

●

●●

●●

●
●

●
●
●
●
●
●

●

●

●
●

●

●
●

●

●

●
●●●

●

●

●

●●
●
●
●

●

●

●

●
●
●

●
●

●

●

●●
●

●

●

●

●●●

●

●

●

●

●●

●

●

●

●
●●

●

●
●
●

●

●●
●
●
●
●●●
●
●●●

●

●
●

●
●●
●

●

●
●●

●

●

●

●●●
●
●

●

●
●●
●
●

●
●

●

●
●
●
●

●●
●

●
●
●●
●●
●
●
●●
●●

●●

●

●●

●
●
●●

●

●●

●

●
●●

●

●
●

●

●

●●

●

●●

●●●●

●
●●

●●

●

●●

●
●

●

●

●

●

●●
●
●
●●

●

●

●

●

●
●●●

●

●

●
●

●

●●
●

●

●

●

●
●
●

●●

●

●
●●
●●●●

●

●

●

●
●

●

●●
●
●
●
●
●●●
●

●●

●
●

●

●

●
●●
●
●●●
●
●●
●●

●
●

●

●

●
●

●

●
●
●
●●

●●
●

●

●
●

●

●

●

●
●

●
●●
●
●●

●●

●

●

●

●
●

●

●

●

●●●

●
●

●●

●

●

●

●
●●

●

●

●

●
●

●

●

●●●
●●

●
●
●●●
●

●

●

●●
●

●

●
●

●●

●
●●

●

●

●

●
●●●

●

●

●

●●

●

●

●
●
●

●

●

●

●

●
●

●
●

●

●

●
●●
●●

●

●
●

●●●

●

●

●
●
●
●●

●●
●

●●
●

●
●
●

●

●
●

●

●
●

●●●

●

●

●
●
●
●

●

●

●

●●

●

●
●

●

●

●

●●
●

●

●●

●

●
●

●

●
●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●

●
●

●

●

●

●
●

●
●
●

●
●

●

●
●●●●

●

●

●

●
●

●

●
●

●

●
●

●●
●●●

●

●

●

●

●

●

●
●

●

●

●
●
●
●

●

●

●

●

●
●
●
●●●●●

●

●

●●

●
●
●●

●

●
●

●

●

●

●

●●
●
●●●

●

●●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●●●

●

●●

●

●

●●

●

●

●●

●

●

●
●

●

●●

●

●

●

●
●●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●
●

●●

●

●

●

●●

●●●
●

●

●

●
●

●

●

●

●

●

●●

●
●

●

●

●

●
●
●

●

●
●

●

●

●

●●●●

●
●

●

●
●●
●●

●●

●

●
●

●

●

●

●●

●
●●
●

●

●

●●

●

●

●

●

●

●
●

●

●
●
●●
●

●

●

●

●

●

●
●
●●
●
●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●
●
●

●

●

●
●●
●

●
●

●

●
●

●

●
●

●●

●
●
●
●
●
●●

●

●

●●
●
●
●

●
●
●

●

●

●●●

●●

●
●●

●

●

●

●●

●

●

●●

●
●

●

●

●

●

●

●

●

●●

●

●
●

●

●●
●

●

●

●

●
●●

●●

●
●
●
●

●

●

●

●

●

●●●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●

●

●

●●

●
●

●
●

●

●

●●

●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●
●

●
●

●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●●

●

●
●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●●

●

●

●

●

●
●

●
●
●

●

●●

●

●

●

●

●●

●
●

●

●

●●
●

●

●

●
●

●

●

●●
●

●
●●

●

●

●

●

●●

●●

●

●

●●●

●

●

●

●

●●●

●

●

●●●

●

●

●

●

●

●●

●

●

●
●●●●

●

●

●

●

●

●

●

●

●●●
●

●

●

●

●

●

●●

●

●●●●

●

●

●

●
●

●
●●

●●●●●

●

●

●●

●

●
●

●●●●●

●

●

●

●

●

●

●

●

●
●●●
●

●

●

●

●

●

●

●●●●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●
●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●●
●
●
●

●●
●
●●
●

●
●

●●

●
●●

●
●

●
●●
●
●●
●
●
●

●●
●
●
●
●
●
●●
●●

●

●●
●

●●
●
●

●
●●●

●●●

●●

●
●

●

●
●
●●●

●
●

●
●●
●●
●
●

●
●●

●●
●
●●

●

●
●

●

●●
●●
●●

●
●

●●
●

●

●●●●●●●●●
●

●
●
●

●●
●●
●●

●

●
●

●

●

●

●●●●
●●●●●

●
●●●

●●●●●
●

●
●
●
●●●
●●●
●●
●
●●
●

●●
●

●
●
●●
●
●●

●●
●●
●●
●
●●
●
●
●

●
●
●
●●

●
●

●●●
●●●

●
●
●

●

●

●

●

●●
●
●
●
●
●
●●●

●

●

●
●●
●

●
●●
●

●●●●●●●

●
●
●

●

●
●

●

●

●●

●
●
●●●

●

●●

●

●●●●
●

●

●●●
●
●●
●
●●
●●
●●
●
●●●
●●
●●●●
●

●●
●
●●●
●
●●
●
●●
●

●
●

●
●

●

●

●
●
●

●●●

●

●
●

●

●●

●

●●
●
●

●

●
●

●

●

●●
●

●●●

●
●
●

●
●

●

●

●

●

●

●

●
●
●
●
●

●
●

●●
●
●●●●
●●
●

●
●

●
●
●
●●
●●
●

●
●●●

●●

●
●

●
●
●

●
●
●

●

●●●●

●
●
●●●●●
●●●●

●
●
●
●
●
●

●

●

●
●
●●
●
●

●

●
●●

●
●●

●●
●

●

●

●

●
●
●●
●

●●

●●

●●

●●

●

●●●

●●

●
●●●●

●

●

●

●
●
●
●●
●●
●
●

●●

●
●
●●
●●●●●
●
●

●

●

●●
●
●

●
●
●

●

●

●
●●

●

●●

●●

●
●
●●

●
●

●

●

●

●

●
●

●
●●

●
●
●

●

●

●
●

●
●●●
●

●

●
●

●

●●

●

●

●●●
●

●

●●
●●
●●●
●
●

●●

●

●

●

●

●
●
●

●

●●●●
●
●

●

●

●

●●
●●

●
●
●●

●
●●

●●

●●●
●

●

●
●
●

●

●

●
●●
●
●

●

●●●
●

●

●

●
●●

●●
●
●

●

●

●

●
●

●

●

●

●

●

●
●
●

●

●
●●

●

●
●

●
●

●

●
●
●●

●●●●●

●●

●
●
●●

●
●

●●
●

●

●●

●
●
●

●

●

●
●

●

●
●
●
●●

●

●

●
●
●
●

●
●●●

●

●
●

●

●

●

●

●
●
●

●

●
●
●
●

●
●●

●●
●

●
●
●
●

●
●

●

●●

●
●

●
●●

●●●

●

●
●●

●●

●

●

●

●
●

●

●●
●
●●●
●

●
●●
●●

●

●

●

●
●

●
●

●

●

●

●
●
●

●

●

●

●

●

●●

●●

●

●●

●●

●

●

●

●

●
●

●●
●

●
●●

●

●
●
●

●

●

●

●●

●

●●

●

●●
●
●

●

●
●
●

●●

●

●

●

●

●

●
●●

●

●

●

●

●●
●
●

●●

●
●

●
●

●
●

●
●●●

●●

●

●
●

●
●●

●

●
●
●

●
●●●●

●
●●

●

●●
●
●
●
●

●

●
●
●

●
●

●

●
●
●

●

●

●

●

●
●●●

●

●●●

●

●●

●

●
●
●
●●

●

●

●●

●●

●

●

●

●●
●
●

●●●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●●
●
●
●

●

●
●●
●

●
●

●
●
●

●

●

●

●

●●

●

●●
●

●
●
●●
●

●

●
●
●●
●
●

●●

●

●
●
●

●

●

●

●

●
●●

●●

●

●

●

●

●●

●

●
●
●
●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●
●

●

●

●

●

●

●●

●

7.8

8.0

8.2

Apr 2017 Jun 2017 Aug 2017 Oct  2017 Dec 2017 Feb 2018 Apr 2018 Jun 2018 Aug 2018 Oct  2018 Dec 2018 Feb 2019 Apr 2019

p
H

T
o

t
a

l

0 5 10 15 20
Hour of the day





 

18 
 

III. Résultats 

La Figure 4 met en avant que le pH in situ a suivi des fluctuations intra-journalières 

(entre le jour et la nuit) et des fluctuations inter-journalières. Ces variations ont été 

représentées tout au long de l’expérimentation de la condition acidifiée, avec un delta de pH 

moyen de 0,33 ± 0,06 unité. 

 

 

 

 

 

 

 

 

 

Figure 4. Suivi du pH du matin et du soir durant les sept semaines d’expérimentation. Le pH ambiant 
représente le pH moyen des 9 aquariums en condition de pH ambiant et de la même manière, le pH 
futur représente le pH moyen des 9 aquariums en condition de pH futur. 

 

 

Les paramètres du système des carbonates calculés sur au cours de 3 jours de 

l’expérimentation sont représentés dans le Tableau 1. D’une manière générale, la pCO2 était 

toujours inférieure en condition ambiante (entre 249 et 290 µatm), par rapport à la 

condition acidifiée (entre 684 et 1217 µatm) et par rapport à la condition acidifiée et 

réchauffée (entre 737 et 1272 µatm). Les Ωcal et Ωara sont quant à eux plus élevés en 

condition ambiante (de 3,5 à 6,2 et de 2,3 à 4,1, pour les Ωcal et Ωara, respectivement) par 

rapport aux conditions AO et AORO (de 1,8 à 3,5 et de 1,2 à 2,3, pour les Ωcal et Ωara, 

respectivement). 
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