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Metabolic rate/mass Metabolic rate
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Social Interactions

Individual social interaction: Si = σi li
N
A

Social output: S = NSi = σi li
N2

A

Linear measure: L = A1/D

Commutation Cost: C = εNL

Area as a function of N: A(N) = aNα

Yield: Y = S
C = σi li

εa(D+1)/D N
[1−α(1+1/D)]

Stability Condition: Ymin is independent on N: α = D
1+D

Fractal Path

Linear measure of the city considering fractal path: Lf = aA1/Df

Fractal dimension: Df = D/λ

Fractal Yeld: Yf = yNA−(λ+λ/D) = yN1−α(λ+λ/D)

α(λ+ λ/D) = λ = 1− ρ

Yf = yNρ and

{
Af = Aλ = N1−ρ

Sf = s N2

Af
= sN2N−(1−ρ) = sN1+ρ
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Social Interactions - real life

Yf = yNρ and

{
Af = N1−ρ

Sf = sN1+ρ

ρ = 1/6 and

{
Af = N5/6

Sf = sN7/6
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