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MATHEMATICAL MODEL OF THE PROBLEM ABOUT DIET 

A.U. KASENOVA, D.M. DAVLETYAROVA, ZH.KZ. ZHUNUSSOVA 

The goal of the diet problem is to select a set of foods that will satisfy a set of daily nutritional 

requirement at minimum cost. The problem is formulated as a linear program where the objective 

is to minimize cost and the constraints are to satisfy the specified nutritional requirements. The diet 

problem constraints typically regulate the number of calories and the amount of vitamins, minerals, 

fats, sodium, and cholesterol in the diet. While the mathematical formulation is simple, the solution 

may not be palatable! The nutritional requirements can be met without regard for taste or variety, so 

consider the output before digging into a meal from an "optimal" menu. 

Mathematical Formulation 

The Diet Problem can be formulated mathematically as a linear programming problem as 

shown below. 

Sets 
F = set of foods 

N = set of nutrients 

Parameters 

aijaij = amount of nutrient jj in food ii, ∀ i∈F ∀ i∈F, ∀ j∈N ∀j∈N 

cici = cost per serving of food ii, ∀i∈F∀i∈F 

FminiFmini = minimum number of required servings of food ii, ∀ i∈F ∀i∈F 

FmaxiFmaxi = maximum allowable number of servings of food ii, ∀ i∈F ∀i∈F 

NminjNminj = minimum required level of nutrient jj, ∀ j∈N ∀j∈N 

NmaxjNmaxj = maximum allowable level of nutrient jj, ∀ j∈N ∀j∈N 

Variables 

xixi = number of servings of food ii to purchase/consume, ∀ i∈F ∀ i∈F 

Objective Function: Minimize the total cost of the food 

Minimize ∑i∈Fcixi∑i∈Fcixi 

Constraint Set 1: For each nutrient j∈N j∈N, at least meet the minimum required level. 

∑i∈Faijxi≥Nminj,∀ j∈N∑i∈Faijxi≥Nminj,∀ j∈N 

Constraint Set 2:For each nutrient j∈N j∈N, do not exceed the maximum allowable level. 

∑i∈Faijxi≤Nmaxj, ∀ j∈N∑i∈Faijxi≤Nmaxj, ∀ j∈N 
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