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AI Prompting for Problem Examples

• When asked to provide some examples of MIP optimization 
models, Google Gemini provided several options



Expanding on the Problem

• Gemini was asked to apply that concept to a more complex, 
realistic scenario with additional decision variables and 
constraints

• The Scenario: Morning Grind Roastery
• 3 Different Coffee Blends
• 9 Parameters
• 6 Decision Variables
• 6 Unique Constraints
• 1 Objective: Maximize Total Profit



Decision Variables

• Continuous variables (3): Number of pounds of each coffee 
blend to produce

• Binary variables (3): Yes/No decision of whether to produce 
each blend or not

• There is a fixed setup cost associated with preparing the machines 
for each different blend



Constraints

• Minimum batch size – If a batch is made, it can’t be tiny
• Machine time – Machines can only run 40 hours weekly
• Warehouse volume – We only have 250 cubic feet of storage
• Variety – Must produce at least two different blends
• Demand – Cannot produce more than expected demand per 

batch
• “Big M” / Integrality – Blend variable is binary, batch size 

must be positive



Model Results

• All three blends created
• Storage maxed out
• Only 29 hours of machine hours utilized



Break Even & Minimum Batch



Total Resource Utilization



Stacked Margin Analysis



Discussion Points

• 99% of code was AI written. I only made minor fixes
• Initial visualizations by the AI were poor. After asking it to try 

again, the quality and insight was incredible
• For a small roastery, this may be somewhat applicable, but a 

large operation would have much more complex restraints 
and far more parameters

• This model doesn’t factor in fluctuations in demand, inventory 
costs for unsold goods, or volatility in materials cost



Insight & Recommendation

• The current storage 
constraints are resulting 
in unused machine time

• Increasing the storage to 
at least 400 cubic feet 
shifts the bottleneck to 
the 40 allotted machine 
hours

• This additional space 
would increase revenues 
by 43% -> $27,137


