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DERIVING ISOUTILITY CURVES UNDER THE HYPOTHESIS OF 
SATURATION 

 
DEDUCEREA CURBELOR DE IZOUTILITATE IN IPOTEZA 

SATURATIEI. 
 

C. C. MERCE* 
 

The purpose of this paper is to derive and draw isoutility curves, under 
the hypothesis of saturation. Isoutility curves are used together with 
budget lines to explain the way a consumer chose to spend his budget in 
order to maximize utility. 
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INTRODUCTION 

 
 Isoutility curves are used in the economic literature to explain the 
way a consumer uses his budget in order to maximize utility. Economic 
literature assumes that needs are insaturable but the reality shows that the 
needs are satiable. 
 In the present paper we studied the characteristics of the isoutility 
curves under the hypothesis of saturation. In the first part of the article we 
took into consideration two models of the marginal utility function. Starting 
from these two functions we derived the corresponding isoutility curves. 
Finally we discussed the general case.  

 
MATERIAL AND METHODS 

 
In order to derive the characteristics of the isoutility curves we took 

into consideration two particular functions of marginal utility. The first one 
is the linear one. The second one is nonlinear. 

 
 
Model 1. 

                                                
* University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca 



FACULTATEA DE MANAGEMENT AGRICOL  

A very interesting model is that which assumes that the marginal 
utility function is liniar : 
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 Conditions: 0<m and 0>n  
 

This function has primitives (an entire class of primitives). This class 
of primitives are: 
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The total utility function is one of these primitives. It is the unique 
primitive that pass through origin : 
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Total utility has a maximum wich is realized when the marginal 
utility is equal to zero : 
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 Deriving the isoutility curve : 
 

In order to derive the isoutility curve we used the following steps: 

1) We chose an utility TSU , representing the sum of the total utility 

of the goods a and b. 
2) We assigned a value to the quantity of good a, quantity denoted 

aQ  

3) We have calculated the total utility of good a replacing aQ in the 

total utility function above 
4) We have calculated the total utility of good b : 

)( aTaTS QUUk −=  

5) bQ . We have solved the equation kQU bTb =)( obtaining bQ .  

The equation solved is a second degree equation that has two 
positive solutions. We choose the smallest one which corresponds to a 
positive marginal utility. 
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The insolubility curves family which resulted through assignment of 
values to TSU are shown in Graph 1. 

 

 
  
 Model 2. 

Another model is a nonlinear model where the marginal utility 
function is the following one: 
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This function has primitives (an entire class of primitives). This class 
of primitives are: 
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Graph 1 
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The total utility function is one of these primitives. It is the unique 
primitive that pass through origin: 
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Total utility has a maximum wich is realized when the marginal 
utility is equal to zero : 
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 Deriving the isoutility curve: 
 

In order to derive the isoutility curve we used the following steps : 
1. We chose an utility TSU , representing the sum of the total utility of 

the goods a and b. 

2. We assigned a value to the quantity of good a, quantity denoted aQ  

3. We have calculated the total utility of good a replacing aQ in the 

total utility function above 
4. We have calculated the total utility of good b : 

a. )( aTaTS QUUk −=  

5. bQ . We have solved the equation kQU bTb =)( obtaining bQ .  

The equation solved is a second degree equation that has two 
positive solutions. We choose the smallest one which corresponds to a 
positive marginal utility. 

The isoutility curves family which resulted through assignment of 

values to TSU are shown in Graph 2. 

 
 The general model 
 The general characteristics of the isoutility curves under the 
hypothesis of saturation can be derived for any marginal utility functions 
that verify the following conditions: 
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1) The marginal utility for 0=Q is finite 

2) Marginal utility is a decreasing function 
3) The marginal utility function equals zero for a finite quantity. 

(For this quantity the total utility has a maximum) 
 
These assumptions allow us to derive the characteristics of the 

isoutility curves and to draw the family of isoutility curves. 
  

 
 
 We will demonstrate now that the isoutility curves are convex, 
comparing marginal rates of substitution: 
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Where we took into account the following two inequalities: 

Qa 

Qb Graph 2 
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 )()( 01 QauQau mgmg <  and 

 )()( 01 QbuQbu mgmg >  

 
Which results from the fact that marginal utilities are decreasing 

and: 

 01 QaQa > , 01 QbQb <  

  
We took into consideration that total utilities are increasing and in 

order to increase the total utility of one good we have to decrease the total 
utility of the other good. This way the sum of the total utilities of two goods 
remains constant. 
 From the same relation of calculation of the marginal rate of 
substitution results the fact that for isoutility curves which do not intercepts 
axes, the marginal rate of substitution at the ends of the curve are zero and 
infinity. 
 

 
CONCLUSIONS 

 
 Starting from our study we can derive that isoutility curves are 
decreasing, are convex and for small utilities cut both axes. Small utilities 
are utilities smaller than maximums of total utilities of both goods. 
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