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State Space Machines – Language as a Diffusive Field
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State Space Machines – Language as a Diffusive Field
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Solving the Continuous SSM ODE …
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Solution Step 1:
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Solution Step 2: Integrating …
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Solution Step 3: The Duhamel Form … 
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Interpreting the structure of A
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Interpreting the Eigenvectors
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Well A is time-invariant. Then what evolves?
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How the state evolves?
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Dynamics of each Mode
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Accumulation of the dynamics over time
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Modal Memory – Linguistic Interpretation
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So why discretization is needed?
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Zero-Order Hold (ZOH) – The discretization trick
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From Flow to Token – Discrete updates (under ZOH)
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Numerical Solution (via Matrix Taylor Series)
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Matrix Taylor Series – Interpretation
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What exactly is discrete evolution?
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Sampling does not affect the semantic dynamics
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Why not be happy with the discretized recurrence model?
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Translating Sequential Memory into Convolutional Memory
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Why to translate into the Kernel form?
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So should we be happy with the kernelized discretization?
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A signal/wave perspective: Every word is an “echo” (Time-Domain)
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A signal/wave “Fourier” perspective: Converting “echo” to “rhythm”
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Making the quadratic Convolution fast
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The FFT operation – FFT of Input & Kernel
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The FFT equivalence – Reconstruction of output
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The FFT equivalence – Derivation
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The FFT equivalence – Derivation
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The FFT equivalence – Derivation
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Eigenvalues as Hidden Spectrum of Meaning
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Eigenvalues as Hidden Spectrum of Meaning
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Questions?


