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Reasoning Learning

Artificial Intelligence



”Neurosymbolic AI" combines: 

• the pattern-recognition & 
natural language capabilities 
of neural networks; and

• the structured reasoning and 
logic of symbolic systems
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https://www.ijcai.org/proceedings/2025/1192.pdf



Optimisation Modelling meets LLM













Benchmarks







{
    "en_question": "You want to sell a kind of item in order 
to maximize your profit. Market research tells you that if you 
set the price at $1.50, you will be able to sell 5000 items, 
and for every 10 cents you lower the price below $1.50 you 
will be able to sell another 1000 items. You can only reduce 
the price by a multiple of 10 cents. Suppose that your fixed 
costs ( “start-up costs” ) total $2000, and the per item cost 
of production ( “marginal cost” ) is $0.50. Find the price to 
set per item and the number of items sold in order to maximize 
profit, and also determine the maximum profit you can get.",
    "index": 0,
    "type": "linear-notable",
    "en_complete_answer": {
      "The maximum profit you can get": "3600.0"
    },
    "en_answer": "3600.0",
    "en_objective_key": "The maximum profit you can get"
  }

A sample problem from the ReSocratic benchmark







Syntax-Aware Generative Modelling (SyntAGM)









knapsack.mod

knapsack.dat

PyOPL – Python Optimisation Programming Language





https://www.linkedin.com/pulse/gener
ative-ai-optimization-2026-bob-cplex-
comeback-alex-fleischer-xfkge/





Grammar Aware



Literate…



Literate Modelling



Retrieval Augmented Generation (Few-shot prompting)



Why use SyntAGM?
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Ablation study



Ablation study



https://gwr3n.github.io/rhetor/



https://github.com/gwr3n/rhetor/blob/main/ipynb/Using_PyOPL_and_Rhetor_in_Google_Colab.ipynb







Conversational Modelling



“Back of the envelope modelling”



“Hybrid/conceptual modelling”



“I was the future once…”

Example of GAMS code Ćalasan, M., Kecojević, K., Lukačević, O., & Ali, Z. M. (2021). Testing of influence of SVC and energy 
storage device’s location on power system using GAMS. In Uncertainties in Modern Power Systems 

(pp. 297–342). Elsevier. https://doi.org/10.1016/b978-0-12-820491-7.00010-4




