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Figure: Streamlines in 3D flow through porous medium
computed with code generated by ChatGPT 5.5 using single
prompt given on the right panel. Visualization from VTK in

Paraview.

Inertial Flows with a single prompt

1. Implement the D3Q15 Lattice Boltzmann BGK and TRT method for
fluid flow simulation in 3D, rectangular channel with periodic boundary
conditions in all directions.

2. Use gravity in the horizontal direction (Guo forcing) to accelerate the
flow.

3. Place spherical obstacles at random positions until the porosity is PHI
(calculated for the whole domain). Use no-slip condition (velocity=0) at
their boundaries. Add another deposition algorithm, in which the
obstacles do not overlap and have a minimum edge-edge distance A.
Obstacles may extend outside of the system and be partially beyond the
edge, in that case they should be drawn periodically on the other side.
4. Represent the flow with NP massless particles following the velocity
field. Remove and place those particles that penetrate or bump into
obstacles. Place them in a new, random location. Particles also feel the
periodic boundary conditions.

5. Calculate the tortuosity from the velocity field as the mean velocity

Write an application as a single JS HTML file:
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Rho_minus vs porosity at target Reynolds number

should be included on the above-mentioned panel:

a) Apparent Permeability vs Reynolds number (fixed porosity)

b) Tortuosity vs Reynolds number (fixed porosity)

c) Pl (participation number) vs Reynolds number (fixed porosity)
d) Tortuosity vs porosity (for fixed Reynolds number)

Model 13. Random Walk.
Model 14. Galton Board.
Model 15. Ising Model.
Model 16. Grains in a Silo.
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Seminar on Single
Prompts (YouTube)

Animation (YouTube)

Web application
(be careful, physics

9. Use compact GUI with buttons and text fields to allow user to change
parameters: PHI, NP, A, convergence criteria epsilon, and other specific

Model 28. Sierpinski Triangle.

Model 29. Dense packing.
plots-related parameters. Model 30. Lissaious Fieures
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11. Add a slider to control the delta time used for the time integration of
massless particles in the animation (with the possibility to type manually

Model 33. Soft Body.
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Prompting in LLM (for future modeling)

13. Make sure the simulation is stable, test the CFL condition.
14. Visualize the flow with particles with fully 3D with transparent,

Model 38. The Lattice Boltzmann Method (LBM).

s : Model 39. Agent-Based Epidemic Spreading.

Repeatibility (temperature). voxelized obstacles.

s . Model 40. L-System Tree.
Reliability — specific tests needed?
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> questions. Model 44. Excitation Model and Spiral Waves.
Model 45. Paper, Stone, Scissors.
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Computational Modelling with Single Prompts provides an overview of computer models of physical phenomena and Model 53. Smoothed Particle Hydrodynamics (SPH).

more. Each chapter is about a different model and contains a complete description, together with the algorithm and the
result of the operation. There is no mathematics extended to its limits. The book provides a complete description,
allowing readers to implement the algorithm themselves. The artificial intelligence (Al) elements in the book relate to the
computer implementation and the programs that have been generated on the basis of the algorithms written. The results
of these programs have been used as illustrations in the book. The book is mainly of use to graduate students working in
computational physics, biology, chemistry, and computer science.

Model 54. Hydraulic Tortuosity (Research).

Model 55. Shallow Water.

Model 56. Molecular Dynamics.

Model 57. Predator Prey Systemes.

Model 58. Heat Transfer.

Model 59. Crowd Evacuation.

Model 60. SIMPLE (Computational Fluid Dynamics).
Model 61. Sphere Tracing.

Model 62. Stalagmites Growth.

Model 63. Jetpack - A Computer Game with Physics.
Model 64. Chain Fountain (Mould Effect).

Key Features:

* Provides a large collection of very diverse models, the compilation of which is unique Postscript.
* Includes elements of Al and the use of large language models (LLM). Prompts.
Bibliography

* Consists of a collection of new ideas and additional tasks to be completed independently by the readers.
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