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Simplex Method for Linear Optimization

• Only need to check corner points
• Works for all problem sizes
• Modifications to reduce exploration space



NonLin Optimization Algorithms

• 2 General Approaches: Gradient and 
Evolutionary

• Gradient Methods

– Require smooth objective functions (SSR)

– Approximates local surface

– Moves toward the minimum or maximum
– Success can be subject to the quality of your initial 

parameter guesses

– Complicated surfaces mean you may find a local 
minima or maxima

• Evolutionary Methods
– Very computationally expensive

– Large number of random input choices evaluated
– Much greater probability of finding a global solution

– Can find many similar solutions

By Nicoguaro - Own work, CC BY 4.0, https://commons.wikimedia.org/w/index.php?curid=51597577

Local or Global?
Local or Global?

Local or Global? Local or Global?



Linear vs non-linear Optimization

Slide courtesy of Lucas Rebelo, Adisseo





Ration Optimization Trial



Ration Optimization Trial



Ration Optimization Trial





Different Tools: the Same Goals



Different Tools: Similar Math & Biology



Optimization now, AI Coming?



Focus on things machines will have a hard 
time learning



Economics… change in the air



Convergence of Economics and Biology



Starting Principles for Optimization

1. You know cows better
2. Your computer does math better
3. You can know specific economic needs
4. The computer is better at multi-tasking
5. The computer knows more nutrition data
6. The computer is more creative
7. Accurate forage & especially byproduct 

analysis! Automated systems?
8. Lowest cost? Highest Margin? Other goals?



Begin Easy Then Add Complications

1. Describe the animal correctly 
• ECM:DMI, DIM, Preg, Activity, Weather, BW+/-, Weather

2. Consider concentrations vs amounts of nutrients

3. Start with 1 each from: Energy/Protein/Fiber

4. Build your vit/min/additive and set feed rate (Se)



Don’t Do These Things…

1. Don’t…ask for more Ca and not offer limestone

2. Don’t, ask for a Vit or TM level that is fixed mix only

3. Don’t ask for nutrient values w/ impossible relationships 

4. And lastly, don’t give up too easily 



The Approach for Today

1. First-manual iterations of linear optimizer (NDS).
• Roughage considerations? Manure? Shaker box?
• Fatty acid details are easy with multiple products available

1. Feasible? Review non-lin CNCPS predictions.
• ME and MP allowable milk (when not to believe prediction)
• Consider total essential AA, mTOR AA, Lys, Met, His ratio to ME
• RDP is tricky (Linear vs Non-Lin). Consider Rumen Ammonia.
• Pick a carb nutrient to watch for starch and sugar amount/rates

2. Remember the +/- of this approach.

3. Use linear to sort out macro formulation needs- 
reduce cost to reinvest on “add-on” nutrients



Now on to NDS…
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