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Text S3: Supporting Information for

Coordinated optimization of visual cortical maps

(I) Symmetry-based analysis

Stability matrix

Here, we state the stability matrices M used in the linear stability analysis of the coupled amplitude

equations. The stability matrix is defined by
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for the uniform solutions Eq. (60). We separate the uncoupled contributions from the inter-map coupling

contributions i.e. M1 = M1(u) +M1(α). The uncoupled contributions are given by

M1(u) = rzI+A2
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M2(u) = A2
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M3(u) = A2
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M4(u) = rzI+A2
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where I denotes the 6 × 6 identity matrix and s = sin∆, c = cos∆, u = sin(2∆+, π/6), v = sin(2∆ −

π/6), x = cos(2∆ + π/6), y = cos(2∆− π/6), w = sin(∆− π/6), z = sin(∆ + π/6).

The coupling part in case of the low order product-type inter-map coupling energy is given by

M1(α) = α
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2B(−B + δ) 2B(B − δ) −B2 −2B2 2B2 −(6B2 + δ2)





3

M4(α) = M1(α),M2(α) = M3(α) = 0.

The coupling part in case of the low order gradient-type inter-map coupling energy is given by

M1(β) = βB2
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M4(β) = M1(β),M2(β) = M3(β) = 0.

The stationary amplitudes A are given in Eq. (63), Eq. (68), Eq. (81), and Eq. (83). The stationary

amplitudes B and the constant δ are given by Eq. (94) and Eq. (116), respectively.


