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Abstract 

In this paper, we present a applied food study using numerical data.We use the Lagrange 

interpolation polynomial, in the food industry.The method uses the dependence of fat and protein on 

yogurt of several types.We chose, the variable x to represent the amount of fat and y the amount of 

yogurt protein. 

We want to determine the mathematical function of derived numerical data, that depends on 

the two variables, x the amount of fat and y the amount of protein of the yogurt content.Using the 

method of interpolating and extrapolating Lagrange polynomials, we determine the usefulness of this 

function by a polynomial of a certain degree that can be used in the future, for other numerical data 

in the case of yogurt.We chose two important variables for the quality of yogurt, but for the accuracy 

of the function and for a more detailed study, we can use it more numerical data that give a greater 

dependence and determine more precisely the mathematical characteristics of the function 

characterized by a polynomial of a certain degree. 
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INTRODUCTION 

 

Definition 1.1.(1)Let A ⊆ℝbe an interval, 𝔉(A) = {𝑓 ∶  A → ℝ}, 𝑓 ∈
𝔉(A)and let 𝑥1,  𝑥2, … , 𝑥𝑛 ∈ 𝐴,  n distinct points. By interpolatingf  by a 

function from a class𝐶 ⊆ 𝔉(A)we will understand the determination of a 

function 𝜑 ∈ 𝐶 ,such that 𝑓(𝑥𝑖) = 𝜑 (𝑥𝑖), ∀  𝑖 = 1, 𝑛 ̅̅ ̅̅ ̅ . The points 𝑥𝑖, 𝑖 =
1, 𝑛 ̅̅ ̅̅ ̅ , are called interpolation points or nodes and 𝜑  is the interpolation 

function associated with 𝑓 and points 𝑥𝑖 ,   𝑖 = 1, 𝑛 ̅̅ ̅̅ ̅ . If 𝐶 is composed of 

polynomial functions of degree ≤ 𝑛 − 1, then 𝜑 is called interpolation 

polynomial associated with𝑓 and points𝑥𝑖 , 𝑖 = 1, 𝑛 ̅̅ ̅̅ ̅. 

Remark1.2.(1) In conclusion, to define the interpolar polynomial, we 

need n distinct real numbers 𝑥1,  𝑥2, … , 𝑥𝑛  and  n arbitrary real 

numbers𝑦1,  𝑦2, … , 𝑦𝑛. We search for a polynomial𝑃 ∈ ℝ[𝑋]of degree≤ 𝑛 −
1,satisfying : 𝑃(𝑥𝑖) = 𝑦𝑖, ∀ 𝑖 = 1, 𝑛 ̅̅ ̅̅ ̅. 

Example 1.3.(1)We consider three real numbers𝑥1,  𝑥2, 𝑥3 ∈ ℝwhich 

are fixed and represent the temperature of a product in three stages 

with𝑥1 <  𝑥2 < 𝑥3 și 𝑓and a real function that depends on the temperature 
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defined on a set containing the three points. If 𝐴(𝑥1, 𝑦1),
𝐵(𝑥2, 𝑦2), 𝐶(𝑥3, 𝑦3) are the corresponding planar points where 𝑦𝑖 =
𝑓(𝑥𝑖), 𝑖 ∈ {1,2,3}are collinear, then the interpolation polynomial associated 

with 𝑓 and points𝑥1,  𝑥2, 𝑥3is of degree1, so it coincides with a straight line 

passing throug𝐴, 𝐵, 𝐶 𝑓𝑖𝑔.1.1. 

 

 

 
Fig.1 

If the points𝐴, 𝐵, 𝐶are non-collinear then the interpolation 

polynomial is of degree 2, so a parabola passes through𝐴, 𝐵, 𝐶 𝑓𝑖𝑔.2. 

 
Fig. 2 
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MATERIAL AND METHOD 

 

Theorem1.4(4)Let A ⊆ℝ a set 𝑓 ∶ A → ℝ a function 

and𝑥1,  𝑥2, … , 𝑥𝑛 ∈ 𝐴, n distinct points.(∃)𝑃 ∈ ℝ[𝑋]a uniquely determined 

polynomial degree≤ 𝑛 − 1, 𝑓(𝑥𝑖) = 𝑃(𝑥𝑖), ∀ 𝑖 = 1, 𝑛 ̅̅ ̅̅ ̅where the polynomial  

P can be represented as: 

𝑃(𝑥) = ∑ 𝑓(𝑥𝑗

𝑛

𝑗=1

) ∙ ∏
𝑥 − 𝑥𝑖

𝑥𝑗 − 𝑥𝑖
, 𝑥 ∈ ℝ, 𝑖 ≠ 𝑗

𝑛

𝑖=1

, (1.1. ) 

Definition 1.5.(4)Polynomial 

𝑃(𝑥) = ∑ 𝑓(𝑥𝑗

𝑛

𝑗=1

) ∙ ∏
𝑥 − 𝑥𝑖

𝑥𝑗 − 𝑥𝑖
, 𝑥 ∈ ℝ, 𝑖 ≠ 𝑗

𝑛

𝑖=1

, 

It is called the Lagrange interpolar polynomial, associated with the function 

f and points 𝑥𝑖  , 𝑖 = 1, 𝑛 ̅̅ ̅̅ ̅ where we will note it 

with𝐿𝑛−1(𝑥) 𝑜𝑟 𝐿(𝑥1,  𝑥2, … , 𝑥𝑛; 𝑓). 
Theorem 1.6.(4)If 𝑓 ∶ [a, b] → ℝ function of n derivable 

and𝑥1,  𝑥2, … , 𝑥𝑛 ∈ [𝑎, 𝑏], 
 n distint points and 𝑃𝑛−1 interpolation polynomial associated with 𝑓 and 

points 𝑥𝑖 , 𝑖 = 1, 𝑛 ̅̅ ̅̅ ̅ , ∀x ∈ [a, b], ∃ ξ ∈ (a, b) such that 

𝑓(𝑥) − 𝑃𝑛−1(𝑥) =
1

𝑛!
𝑓(𝑛)(𝜉) ∏(𝑥 − 𝑥𝑗)(1.2)

𝑛

𝑗=1

. 

Lema 1.7.(4) Let 𝑓 ∶ [a, b] → ℝ a function of n derivable 

and𝑥0,  𝑥1, 𝑥2 … , 𝑥𝑛 ∈ [𝑎, 𝑏] , n+1 distinct points in which𝑓is the same value. 

Then∃ 𝜉 ∈ (𝑎, 𝑏), such that𝑓(𝑛)(𝜉) = 0. 
Lema 1.8.(4)Let 𝑓 ∶ [a, b] → ℝ a function of n derivable and 

 𝑥1, 𝑥2 … , 𝑥𝑛 ∈ [𝑎, 𝑏], n distinct points in which𝑓 is canceled. Then∀ 𝑥 ∈
[𝑎, 𝑏], ∃ 𝜉 ∈ (𝑎, 𝑏), such that 

𝑓(𝑥) =
1

𝑛!
𝑓(𝑛)(𝜉) ∏(𝑥 − 𝑥𝑗). (1.3. )

𝑛

𝑗=1

 

Definition 1.11.(4)Let 𝑃𝑛−1 the interpolation polynomial associated 

with𝑓 ∶ A → ℝ, A a interval and distinct points 𝑥1, 𝑥2 … , 𝑥𝑛 ∈ 𝐴,  we say 

that𝑃𝑛−1(𝑥)represents the value ofinterpolation (or extrapolation) of the 

function𝑓in point𝑥 ∈ 𝐴, if𝑥 ∈ [𝑥𝑚, 𝑥𝑀] (respectively𝑥 ∉ [𝑥𝑚, 𝑥𝑀]) , where 

𝑥𝑚 = min
1≤𝑖≤𝑛

𝑥𝑖 ;   𝑥𝑀 = max
1≤𝑖≤𝑛

𝑥𝑖. (1.4. ) 

The data used, corresponds to three types of natural yoghurt, for a 

quantity of 100 grams. We also specify that the numerical data collected is 



100 

 

in grams.The numerical data used are the following: 𝑥1 = 3,5, 𝑦1 =
3,2 ;𝑥2 = 3,8, 𝑦2 = 3,4 ;𝑥3 = 4, 𝑦3 = 4 . 

We will replace the numeric data, in the Lagrange polynomial 

expression and do all the mathematical calculations. 

And if we represent these data used with a millimeter map, we get the 

branch of the parabola. 

The Lagrange interpolation polynomial associated with a function f 

has the following form: 

Ln−1(x) =
𝑛𝑜𝑡

𝑃(𝑥) = ∑ 𝑓(𝑥𝑗

𝑛

𝑗=1

) ∙ ∏
𝑥 − 𝑥𝑖

𝑥𝑗 − 𝑥𝑖
, 𝑥 ∈ ℝ, 𝑖 ≠ 𝑗

𝑛

𝑖=1

, (1.5. ) 

𝑖 = 1, 𝑛 ̅̅ ̅̅ ̅;   𝑛 = 5, 
After replacing the numerical data, the Lagrange interpolation 

polynomial associated with a function f  has the form: 

=>  𝐿2(𝑥) = 𝑓(𝑥1)
(𝑥 − 𝑥2)(𝑥 − 𝑥3)

(𝑥1 − 𝑥2)(𝑥1 − 𝑥3)
+ 𝑓(𝑥2)

(𝑥 − 𝑥1)(𝑥 − 𝑥3)

(𝑥2 − 𝑥1)(𝑥2 − 𝑥3)

+ 𝑓(𝑥3)
(𝑥 − 𝑥1)(𝑥 − 𝑥2)

(𝑥3 − 𝑥2)(𝑥3 − 𝑥1)
, 

 𝐿2(𝑥) = 4,67𝑥2 − 33,45𝑥 + 62,98. 
 

RESULTS AND DISCUSSION 

 

The results obtained are in accordance with the geometric 

representation, because the representation of a parabola corresponds to a 

Lagrange degree 2 polynomial. This result may interfere with other 

reference values, but it is important to know the healthy intervals of these 

variables. 
 

CONCLUSIONS 

  

It can go further with studying these variables and functions, for 

much more details about yogurt, if we know what are the values admitted to 

preserve health. 
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