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• Problem I: Show 𝑛!∇!𝑛" = 𝐷"ln𝛼
• Problem II: derive the evolution equations of the 

Hamiltonian and momentum constraints
• Problem III: Derive the linear 3+1 equations for 
𝛼 ≠ 1 & 𝛽# ≠ 0
• Problem IV: Find a gauge condition which leads to 
ℎ̈$% = Δℎ$% in the linearized Einstein’s equation


