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1 Background

BarMeUp is about using analytics and math programming to optimally stack
your bar so that you get drunk. Kind of. Basically, we have a database of drinks
and ingredients needed to make those drinks and then we ask this data various
questions using math programming. That’s it at least for now. Let’s see what
else we can do once we’re done with this.

First off though, we need to define the two main components:

Drink A drink d is consisting of ingredients ¢ (with a needed quantity g¢;)
prepared in a specific way (let’s say algorithm a). This will require a
set of tools t. All of this information is stored and can be accessed to
formulate an appropriate optimization problem.

Ingredient An ingredient i has a specific name as well as a cost, availability
("high”, medium” and ”low”) as well as usage speed (= how quickly it
needs to be finished before it goes bad) in days.

Remark 1. For now we will not go into the algorithms and tools needed for the
drink, but that may be something to consider in the future.
So now we’ll dive into the different questions we would like to have answered.

2 Basic model

The most basic question is to minimize the number of ingredients to be able to
make n cocktails. We assume that we have the following given:

e A number of ingredients already present
e A maximum number n of cocktails we would like to make

Remark 2. This is kind of the easiest thing to answer, but we can extend thus
arbitrarily.



This results in the following optimization problem:
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p; =1, if ingredient is present
p; = 0, if ingredient is not present
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where I; is the set of ingredients needed to make drink d and|-| denotes the

cardinality of a set.

2.1 Extensions of problem (1)

The extensions that come to mind are the following:
e [ want to minimize my cost, not the number of ingredients
e [ want to weight the ingredients by how quickly they have to be consumed.

e [ want to know which long term items I should buy to build my bar up
(and ignore the perishable ingredients). An extension of this could be to
only consider perishable ingredients that are easily available.



