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ABSTRACT 

tQ 

Selection of diets by quantitive technicjues is be - 

coming an increasingly common practice. The most popular 

of these techniques is linear programming. However, although 

linear programming is satisfactory for selection of least 

cost mixes of foods to meet specific nutritional require -

ments, it often results in an over - supply of certain 

nutrients. This overdose of some nutrients is equally dan -

gerous as undernutrition. 

Goal programming, which is a multi objective progra -

mming'technique and which allows for a simultaneous solution 

of a system of complex objectives rather than a single objec-

tive, can be used to overcome the problem of nutritional 

imbalance while selecting least cost mix of foods. In the 

present work, linear goal programming has been used to opti-

mize the nutritional balance, while minimizing the cost also, 

of a selected 'mix of foods ~' from 75 food raw materials for 

different catagery of persons such as man, woman, expecting 

mothers, urs.ing:. mothers, pre-school children, school going 

children, adolescents etc. in different months of the year. The 

objectives considered are those related to fulfillment of 

nutritional requirements, cost minimization, availability of 

foods and preferences of individuals in Indian context. 
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CHAPTER - 

INTRODUCTION 

1.1 Necessity of Diet -- Planning; : 

Nutrition is assuming increasing importance in a 

country like India where nutritional diseases are not 

only widely prevalent, but they modify the course of 

events of almost any clinical disorder. The effects of 

malnutrition are both direct and indirectl  .The direct 

effects are the occur'ence of frank nutritional difficiency 

diseases like Kwasiorkar, beri - beri, Goitre etc. The 

indirect effects are a lowered vitality of the people, 

arrested growth, high infant mortality, still - birth 

rates, high incidence of low birth - weight, high sickness 

rates and a lower expectation of life. In the recent years, 

the effect of malnutrition in the area of mental retarda - 

tion is also being actively investigated. In the more deve-

loped countries also, the problem is there, but it is some -

what different. Uvernutrition is encountered much more 

frequently than undernutrition there. The health hazards 

from overnu crition and obesity are an increase in mortality 

and higher incidence of many diseases such as hypertension, 

cardiovascular and mental disorder, disorders of liver and 

gall bladder and diabetes etc. 

Thus we see that both undernutrition and overnutrition 

are equally harmful. Therefore, a balanced diet, which while 

fulfilling the minimum nutritional reouirements minimizes 

the over-supply of nutrients also, is essential to maintain 
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health and prevent numerous diseases. 

1.2 Balanced Diet 

A balanced diet may be defined2  as one which contains 

the various groups of foodstuffs such as energy yielding 

foods, body building foods and protective foods in the correct 

proportion so that an individual is assuised of obtaining the 

minimum requirements of all nutrients and at the same time 

avoiding overnutrition as much as possible. As the nutritional 

requirements of different catagory of persons are different, so 

the component of a balanced diet will differ according; to age, 

sex, physical activity, economic status and physiological state 

viz pregnancy and lactation etc. 

A balanced diet at high cost will include liberal amounts 

of costly foods such as milk, eggs, meat, fish and fruit and 

moderate quantities of cereals, pulses and nuts etc. 

At moderate cost, a balanced diet will include moderate 

amounts of milk, eggs, meat, fish, fruits and fats and liberal 

amounts of cereals, pulses, nuts and green leafy vegetables. 

At low cost, a balanced diet will contain small amounts of 

milk, egg, meat, fish and fruits and liberal amounts of cereals, 

pulses, nuts and green leafy vegetables. 

Thus it is seen that with proper 'knowledge a balanced 

diet can be formed at low cost also and in the present work, 

emphasis is given on forming such diets for different catagory 

of persons. 
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1.3 Diet Problem and its solutions: A general Review 

Linear programming has been frequently applied to the 

selection of dietary components to meet specific nutritional 

requirements at least cost. 

The first solution of a diet problem using linear 

programming was by V..G.Smith3. This further led to a wide 

variety of applications, ranging from planning of food - 

supplies on national and gtobal scales (hruby4  and Sukhatme5  

to menu planning for specific groups of people (tinkelsbay 

and 'Unkelsbay6 and Ngarmsak et al?), A review of many of 

these applications is presented by idwardson et a18. 

In most of these applications, an attempt is made to 

select the least cost mixes of foods ( in a diet) subject to 

specific nutritional constraints. The nutritional constraints 

in these applications have specified mainly lower levels of 

nutritional requirements. In such cases, there is a tendency 

for the solutions, showing a gross imbalance of some nutrients 

i.e. the solution often results in an over-supply of certain 

nutrients. 

Some nutrients have been proved to have harmful side 

effects when taken in excess. The most common type of disease 

which takes place due to dietary excesses is chronic degenera-

tive diseases, such as coronary heart disease (Cl-ID). r"xcessive 

calcium intake have been associated with kidney stone forma-

tion (FAU/WHU9), while high levels of vitamin A may cause 
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serious injury to health with symptoms including loss of 

hair, pain in long bones and 	 1u  p 	g 	dry skin (Mitchell et alb. ). 

Sufficient concerns about the dangers of excessive intakes 

of certain nutrients has prompted h'AU/WHU expert committees 

on nutrition to recommend further research in the newly 

developed research field of nutritional toxiocology (FAU/WHUll). 

Thus nutritionists are becoming more and more aware of 

the dangers of overdoses of some nutrients and of the need for 

a balanced intake of all nutrients. Starting with Sweden in 1968, 

nearly 15 countries of Europe and North America, Australia and 

Newzealand have now drawn up dietary guidelines for their 

populations in which emphasis is given on educating people to 

avoid dietary messes which would render them more prone to 

chronic degenerative diseases specially CHD. The low priority 

for prescriptions and propagation of dietary guidelines of this 

nature in India has appoarently steamed from the consideration 

that our major nutritional concerns are those related to 

maternal under-nutrition, high infant and child mortality, 

impaired growth and development of frank undernutrition. These 

concerns have led our nutritionists to prepare dietary guidelines 

so as to ensure that at least basic energy needs of the majority 

of our populations are met and frank nutritional deficiency 

diseases in them are prevented and controlled, rather than 

that possible overnutrition and dietary excess in a small 

minority are concerned. 
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However, the emerging scenario in many developing 

countries will show that this may be a some(diat shortsighted 

and complacent view. It is now becoming increasingly clear 

that it may.  in fact be important for India to develop and 

promote dietary guidelines for its relatively affluent popu-

lation groups even at the current stage of its development. 

While large, section of our population is, no doubt, poor 

and undernourished, there is a steadily expanding middle and 

affluent class and so one cannot neglect our affluent minority 

and problems of overnutrition associated with such affluence. 

The affluent and middle class are not only a steadily growing 

minority, but they are also the, pace setters, and they include 

some of the most important influential and productive elements 

of society. As far as India is concerned, a 'minority even just 

five percent of the total population still means over 40 million 

people. Therefore, it will be wise and prudent for us to 

benefit from the experience of developed countries and through 

timely action avoid repeating their earlier mistakes. 

1.4 Brief outline of the present work 

In the present work, emphasis is given on this point 

also. That is, while formulating diets, beside fulfilling the 

minimum nutritional requirements, attempt is also made to 

minimize any overdose of nutrients as -far as possible. 
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Again, peoples of different regions have different 

food$ - habits, depending on the availability of foods, 

social and religious bel res etc. moreover, every individual 

may have his own choice of foods. Thus there cannot be one and 

only one prescribed diet for a particular category of persons. 

In the present work, this point is also taken into considera-

tion. 

In the 2nd chapter, it is described that how the goal 

programming technique can be effectively applied to diet 

planning problem and what advantages it has over the conven -

tional single objective linear programming approach. Mathematical 

model formulation and its solution techniques are also discussed 

in this chapter. 

A problem of such dimension obviously requires the use 

of computer for its solution. In the third chapter, formulation 

of the computer model for the problem and preparation of data - 

base is discussed in details. 

It is obviously impossible to include the results for each 

catagory of persons and for every month in the report. In the 

fourth chapter, some typical results and their interpretation 

is discussed. 

In the fifth and concluding chapter limitations of the. 

present work is discussed and suggestions are given for further 

work in this field. 





CHAPTER - 2 

GLIAL  FRUGRAIVIING APPROACH TO DIET PLANNING 

2.]. Introduction 

In the earlier chapter, it has been discussed that, 

the application of the conventional linear programming 

technique to diet planning often results in an over -

supply of some nutrients. One way to overcome this 

problem, while using linear programming, is to specify 

upper as well as lower limits for each nutrient. But 

then, it will result in an over - constrained problem 

to which there is often no feasible solution. It is, 

however, possible to progressively relax the constraints 

until a feasible solution is obtained. This process is 

not only tedious, but it is also difficult to define any 

logical basis fo varying (relaxing) constraints. 

A technique which provides a more systematic 

approach to the problem of balancing the supply of 

nutrients in a selection of foods is goal programming. 

It is a modification and extension of linear prog ramming 

which allows for a simultaneous solution of a system of 

complex objectives rather than a single objective. It 

can achieve the objective of nutritional balance through 

replacement of cost minimization function by the minimi -

zation of a function signifying the deviation of the 

nutrients from prespecified levels required for optimum 

balance. Cost is accounted for in this approach by 

obtaining solutions at different cost levels and hence 
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defining a cost - nutrition balance relationship or by 

defining an aspiration level for the cost. 

Before discussing the actual problem, we will first 

discuss goal programming in general. 

2,2 Goal _Programmin $ a_multiob 1ective programming 

techniQue 

The decision problems that are encountered in actual 

practice often incorporate multiple, conflicting objectives. 

In fact, a real - world problem is seldom a single - objective 

one. A decision maker in the real world, often, has to make 

a decision so as to achieve a set of multiple objectives to 

the fullest possible extent. in an environment of conflicting 

interests, limited resources and incomplete information. In 

such a case, if it is decided to use the conventional approach 

i.e. single objective linear programming, it is required to 

introduce other objectives (other than one objective function) 

as model constraints. The linear programming model, however, 

requires that the optimum solution must satisfy all the 

constraints. Furthermore, it is assumed that all constraints 

have equal importance in solving the problem. However, in 

reality such assumptions are not always valid. First of all' 

often all the constraints of a real - world problem do not 

have equal importance. Next, it is quite possible that all 
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the constraints of the problem cannot be satisfied fully. 

In conventional linear programming, such a problem is 

called infeasible which means insoluble. But then a very 

important real- world problem cannot be abandoned merely 

on the ground that it cannot be solved by linear progra - 

mming. In such cases, goal programming comes as a rescue. 

This technique allows for simultaneous solution of a 

system of conflicting objectives rather than a single - 

objective. 

The initial development of the concept of Goal 

programming was due to eharnes and Cooper in 196112. In 

essence, they proposed. a model and approach for dealing 

with certain linear programming problems in which confli-
cting goals of management were included as constraints. In 

1965, I jiri13  presented a definition of pre-emptive 

priority levels so as to treat goals according to their 

percieved importance. 'or example, an objective or a set 

of commensurable objectives might be assigned to priority 

level one i.e. P1  and the satisfaction of this objective 

(or these objectives) is then premptively preferred over the 

satisfaction of any lower priority (P2, 3•'•k' •'•K 

objectives. That is, in general, Pk  >> Pk+1 regardless of 

the multiplier 	associated with Pk+1, (however big the 

multiplier may be) . The introduction of preemptive priori - 

ties, though it allowed the analyst to form a more valid 
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model, resulted in a model which could no longer be 

solved by the standard simplex algorithm. Consequently 

investigations began to examine ways on which to modify 

the simplex method, so as to encompass the preemptive 

priority structure. 

In 1972, the 'est text dedicated solely to goal 

programming was published by S.M.Lee14,15 who must be 

given much of the credit for the present popularity of 

and interest in this field. Lee's text presented in a 

straight-forward, readable fashion, an introduction to 

strictly linear goal programming (LGP) including model 

formulation, a technique for solution and a number of 

quite interesting applications. 

2.3 Ess ntial feat es of oal programrnin g 

As mentioned earlier, goal programming, which is 

a ,special extension of linear programming is capable of 

solving decision problems with a single goal or multiple 

goals. Goals set by management are often achievable at 

the expense of other goals. Furthermore, these goals are 

incommensurable, i.e they cannot be measured on a same 

unit basis. Thus there is a need to establish a hierarchy 
of importance among these conflicting goals so that low 

order goals are considered only after the higher order 

goals are satisfied or have reached a point beyond which 

no further improvements are possible or desirable. If an 
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ordinal ranking of the goals in terms of their importance can 

be made , the problem can be solved by goal programming. 

The characteristic feature of goal programming is 

that, instead of trying to maximise or minimise the objec-

tive function directly, as in linear programming, the 

deviations among goals and what can be achieved within the 

given set of constraints are minimised. Thus, whether 

goals are completely attainable or not, the solution always 

gives a result which comes as close as possible to the 

indicated goals. 

Professor H.A.Simon, an authority on decision theory 

states that today's manager is not trying to "optimize', 

instead he tries to 'satisfy'. If we accept this theory, 

Goal programming can be said to be an appropriate technique 

for modern decision analysis. 

2.4 Applications 

Since goal programming now encompasses any linear, 

integer, zero-one or non-linear multi-objective problem 

(for which preemptive priorities may be established), the 

field of applications is wide open. The recent increase in 

interest in this area has already led to a large number and 

wide variety of actual and proposed applications 	Some of 

these applications are Manpower planning. Hospital Admini-

stration, Academic resource allocation, Transportation 

problems, facility allocation, Capital Budgeting in produc-

tion area, Portfolio selection, Maintenance level determina-

tion, Water resources developement, Aigriculture etc. 
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All of these applications have one thing in common, 

they could be forced into a traditional single-objective 

model if one so wished. However, those investigating these 

problems believed that they truely involved multiple, 

conflicting objectives and were thus most naturally modelled 

as a goal programming problem. 

Thus we see that goal programming is a practical, 

realistic and rather natural representation of a wide variety 

of real world problems and all traditional single objective 

models may be viewed simply as a special case of the general 

goal programming model. This is rather in opposition to 

some of the early views of goal programming in which it was 

considered to be simply an interesting extension of linear 

programming. 

2.5 The Goal programming model 

Goal programming is a mathematical model in which the 

optimum attainment of multiple goals is sought within the 

given decision environment. The decision environment deter-

mines the basic components of the model, namely, the decision 

variables, constraints and the objective function. 

Before discussing the model formulation in details, 

let us first be aquinted with the terms often used in Goal 

programming. 
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GOAL 

An objective in conjunction with an aspiration level 

is termed as a goal. 

ASPIRATION - LVL 

It is• a specific value associated with a desired or 

acceptable level of achievement of an objective. It generally 

serves to I anchor' the objective to reality. 

GOAL - DEVIATION 

The difference between what is accomplished and what is 

aspired to is the deviation from goal. In all but trivial 

problems (where aspiration levels are unrealistically low), 

we shall encounter deviations from our goals., A deviation 

can represent over as well as under - achievement of a goal. 

OBJECTIVE UR ACHIEV&AXT FUNCTION 

In goal programming, the objective function is composed 

of either a pair of or a single deviational variable for 

each goal constraint. If over-achievement is acceptable, 

the positive deviation can be eliminated from the objective 

function and if underachievement means a satisfactory solu-

tion, the negative deviation may not be included in the 

objective function. rxact achievement of a goal recuires 

both its negative and positive deviation be included in the 

objective function. 
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PRIORITY RANKING 

In order to achieve the goals according to their 

importance, goal programming provides a means by which 

the negative and positive deviations about the goal may 

be ranked according to the preemptive priority factors. 
In this way, the low order goals are considered only after 

higher order goals are achieved as desired. The preemptive 

priority factors have the relationship P j  >>> P 1, which 

implies that multiplication by n, however large it may be 

cannot make a lower-level goal as important as the higher-

level goal, 

W. I GHING FACTORS 

If there are more than one deviation variables at 

the same priority level, weights may be assigned to them 

in order to minimize the 'opportunity cost' or 'regret 

These weights or co-efficient of regrets simply represent the 

relative amounts of unsatisfactory deviation from the goal. 

For this, deviation variables on the same priority level must 

be commensurable. 

MUDS., FLRMULATIUN 

In the formulation of G.P.model, all objectives are 

converted into goals. This conversion is accomplished by 

assigning an 'aspiration level' to the right hand side of 

each objective. One then seeks the solution which minimises 

the distance or deviation between that solution and the 

aspired level. 
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If the objective function is expressed in general 

terms as f(X) ie a,function of decission variables 

X s (xl, x2, x3 ...xn) 

and b= value of the aspiration level associated with 

objective i, then, three possible forms of goal may 

result viz. 

i. 	fi(X) 2 bi 

ii. f(X) S b 
and iii. f(X) = bi 

Now, regardless of the form, any of these relations 

can be transformed into the goal format by adding a -ve 

deviation variable (d 	Z U) and subtracting a +ve deviation 

variable (di ~ U) as shown below 

f(  X) + di r dL = bi 

We then seek to minimise the non-achievement of the goals 

by minimising specific deviation variables. 

The table below summerises the approach taken to 

accomplish the desire t 

TABLE- MUD&L URMULATIUN 

	

Goal type 	Processed goal Deviation variable to be 
minimised 

	

f(X) S b 	f1(X)+1 i d+ - bi 	di+ 

	

f i (X) > b 	do 	 d 

	

= b 	do 	 di+ + di 
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once every objective and constraint has been 

transformed into the desired (goal) form, we need 

to develop a relationship that indicates and measures 

the level of achievement of any solution proposed.Such 

a relationship is named 'achievement function' which is a 

vector and in general may be written as 

= (a1, a2, a3 •.... ak  .... 8) 
where, 

a = achievement vector 

k = Ranking or priority 

and aK  = gK(d ,d+), 	k = 1,2...K 

where 

gk  (d d+ ) = linear function of the deviation variables, 

associated with goals that are to be minimised at a priority 

level k. 

Normally al, the 1st term in a is always reserved for 

the deviation function associated with any rigid constraints 

or goals. 

So, the steps necessary in the formulation of a goal 

programming model are - 

io Develop the base line model. 

ii. Specify aspiration levels for each and every objective. 

iii. Include negative and positive deviation variables for 

each and every goal. 

iv. Rank the goals in terms of their importance (priority 

1 is always reserved for any  rigid constraint) 
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v. Establish the achievement function. 

Once these steps have been accomplished, we have a 

linear goal programming (LGP) model that takes on the 

following general form. 

FIND X = (xl, x2  ....0 , xn) so as to minimise 

a = { &l (d+, d ) r •...gk( d+, d) } 
subject to 

f(  X) + di - di = bi  for i = 1, 2, ...m. 

Xi' df, d1 ZU 

For strictly linear models, the form of fi (X) is given 

as 
n 

f 4 (X) =E 	Ci jxi j=1 ' 

where Ci,
9i  is the co-efficient associated with variable j 

in goal or constraint i. 

2.6 Solution of goal-arogramming model 

There are two basic approaches to the solution of

the linear goal programming model 16  with an achievement 

function that has preemptive priority structure. These 

methods are - 

(i). The one which relies upon the solution of a sequence 

of single objective linear programming models is 

named as 'sequential linear goal programming or 

SLGP. 
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(ii) The 2nd one, which was developed by Leel4-, l5 and 

Igniziol7 is a modified version of the well-known 

two-phase simplex method and is known as t modified 

simplex method or multiphase simplex method. 

The fundamental difference between the approach to 

a single -objective linear programming and multiobjective 

linear goal programming is that the conventional approach seeks 

a point to. maximize or minimise a single objective, 

whereas goal programming seeks a region that provides a 

compromise to a set of conflicting goals. 

SEQUENTIAL LIN.~NR GUAM, PROGRAMMING (SLGP) 

This is perhaps the earliest approach to solve a 

multiobjective linear goal programming problem. The under-

lying basis for this method is the sequential solution to 

a series of conventional linear programming models. This 

is accomplished by partitioning the model according to 

priority levels, and then solving each part sequentially 

until all the priority levels have been considered. 

One of the appealing facets of SLGP is that one always 

deals with the more familiar single - objective model and 

consequently one may use any readily available commercial 

simplex code to implement the procedure. However, the need 

for the construction of new constraints at each sequence, 

makes this method very lengthy. 
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MULTI - PHASE MTHUD 

The 2nd method of solution presented by Lee is 

simply a refinement of the well- known two-phase method 

and involves a slight modification of the standard simplex 

algorithm. 

After formulation of the model, the following 

steps are involved in this method. 

Step 1 Set up the initial table from the model 

Here it is assumed that the initial solution is at 

the origin, so all the negative deviational variables in 

the model goals enter the solution base initially. The 

R.H.S. value of the different goals are stored in a column 

vector while the co-efficients of different variables are 

stored in a matrix. The preemptive priority factor and the 

differential weights to the appropriate variables in the 

objective function are listed in a separate matrix called 

objective function input matrix. The simplex criteria... 

Z~ - C~ which is a K?J matrix (where K = no. of priorities 

and J = No. of variables) is calculated by finding the 

net contribution of each variable in obtaining the optimum 

solution. 

Step 2 Determine the new entering; variable 

This step is identical to the identification of the 

key column. First, we find the highest priority level that 

has not been completely attained by examining the elements 
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of /- Ci  matrix. Once the priority level is determined, 

we proceed to identify the variable column that has the 

largest +ve ZJ-Cj  value. The variable in that column will 

enter the solution base in the next iteration. If there is 

a tie between the largest positive values in Z.-C. at the 

highest unattained priority level, check the next lower 

priority levels and select the column that has a greater 

value at the next lower priority level. However, even if 

the tie is broken arbitrarily, it does not matter, as the 

other column would be choosen in the subsequent iteration. 

Step 3  Determine the leaving variable from the solution 
base 

This step is identical to finding the key row.Calculate 

the galue of the R.H.S. devided by the coefficient of the 

key column. Select the row that has the minimum nonnegative 

value. The variable in that row will be replaced by the 

variable with the higher priority factor. However, if a tie 

is broken arbitrarily the answer will be same, the no. of 

iterations required might the more however. 

Step 4 Determine the new solution 

First, find the new R.H.S. and co-efficients of 

elements of the key row by dividing old values by the pivot 

element, i.e. the element at the intersection of the key row 

and the key column. Then,find the new values for all other 

rows by using the calculation procedure of ordinary simplex 

method ( new value - old value - intersectional element of 
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that row x new value in the key row in the same column). 

Now, complete the table by finding new Z~-Ci values for 
all the priority rows. 

Step 5 Determine whether the solution is optimal 

Examine Z.-C. co-efficients for all the priority rows. 

If there are positive Z~-C j values in any row, find whether 

there are negative Z -C, values at a higher priority level 

in the same column. If yes,the.solution is optimal. But, if 

there exists -a positive L~ C~ value at a certain priority 

level and there is no negative Z~-C~ value at a higher 

priority level in the same column, the solution is not opti-

mum. Then return to step 2, and continue until optimum 

solution is reached. 

Thus we see that the multiphase method of solution of 

goal- programming is similar to the well-known two-phase 

method. However, there is an important difference. In the 

two-phase simplex method all artificial variables are driven. 

to zero in the first phase and if it is not accomplished i.e. 

if at the end of phase 1, any artificial variable is in the 
basis at a positive value, the problem is said to be infea- 

sible and we stop the process. But in goal-programming, the 

deviational variables at the higher level are minimised to 

the best possible extent and then one can move to the next 

priority level, even if all the deviational variables at this 

priority level have not become zero, which implies that 
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within the given framework, all the deviational variables 

at the said priority level cannot be made zero, and the 

solution at this stage is the best within the given frame-

work of the problem. 

In the present work, this 2nd method i.e. the multi-

phase method is used as the solution technique for the 

goal programming model of the diet-planning problem. 

2.7 Solution of the diet planning problem by Goal 

programming 

The first solution of a diet planning problem using 

goal- programming approach was by A.I. Anderson and M.D. 

EarlelB. In A. E` s paper, the diet planning problem is 

approached as the minimization of the total deviation of 

the nutrient levels from their pre-specified levels in 

order to minimise the nutritional imbalance. Thus, the 

approach deviates from the conventional cost minimization 

basis of diet selection using linear programming. The 

methodology is explained using a simple example of two 

foods and three nutritional requirements and then applying 

this framework to human diet planning in Thailand, involving 

150 foods and 26 nutrients. 

Sven though, A.i .' s model produces satisfactory 

results, it has some weak points also. It, in fact, creates 

the impression that Goal programming is redundant rather 

than offering any improvement over the conventional linear 
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programming. This is because of the fact that in 
paper deviational variables have been introduced to convert 

the objective of ' minimization of total nutritional imbalances 
into goal, whereas this total imbalance of nutrients can be 

expressed as a straightforward linear function of decision 

variables. Therefore there is no need to introduce devia -

tiorial variables in the model to reduce it to a G.P.model 

(which then can be solved by ordinary L.P. ),because the same 

structure is obtained deducing the deviational variables of 

A.:~~* s G.P. model (in terms of decision variables) and then 
substituting their values into the objective function.Hence 

s model is really an L.P.problem rather than a G.P.one. 

However, the attempt to resolve the problem of nutri-

tional imbalance by using U.P. technique is worthwhile. For 

example, if in A.c:' s problem, aspiration levels for the total 

percentage nutritional imbalance and for the cost are set, 

then the minimization of these two can be introduced as goals 

into the model, by adding negative and positive deviational 

variables. We can then minimise the appropriate deviational 

variables subject to the nutritional constraints by intro-
ducing preemptive weights to minimize the non-achievement of 

the goals. 

However, even without setting_ aspiration levels for 

the cost or the total nutritional imbalance, the problem 

can be formulated as a G.P.model. This is accomplished by 
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1. adding both -ye and +ve deviational variables in the 

nutritional constraints. 

2. treating the objectives of minimising the cost and 

the total nutritional imbalance as goals with right-

hand side set equal to zero and adding both +ve and 

-ve deviational variables to these. 

3 	then minimising the proper deviational variables at 

different priority levels according to their percieved 

importance. 

Advantages of Using goal-Programminj; for diet planning 
problem 	 , 

The main advantage of solving the diet planning problem 

by goal programming is that both the objectives of cost mini-

misation and nutritional imbalance minimization can be in - 

corporated in the same model and in addition any extra 

constraint (or goal) can be incorporated and the different 

objectives or goals can be assi6ned different priorities 

according to their percieved importance. The optimum solu-

tion of such a model will thus, result in a more practical 

diet which+beside taking care of cost and nutrition also 

considers its practicability and individual s preferences. 

2.8 Mathematical model of the present work 

The objectives or goals considered in the present 

work are,- 
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1. Fulfillment of minimum nutritional requirements (for 

all the twelve nutrients). 

2. Avoiding any excess over the specified maximum limits 

of the two nutrients, viz, calories and fats. 

3. Satisfaction of the constraints imposed on some foods 

to make the diet practically implementable. 

	

4, 	Satisfaction of the constraints added by the user (i.e. 

satisfaction of individuals preferences). 

	

5. 	Minimization of the total cost of the diet. 

	

6, 	Minimization of the total nutritional imbalance ('/. ) 

which is defined as the sum of individual percentage 

imbalance ('/. excess or shortage) of all the twelve 

nutrients over their pre-specified values. 

Different goals are put under six different priority 

levels. These are 

Priority level 1 

This is assigned to the fulfillment of minimum nutri-

tional requirements and for this constraints of greater 

than equal to type are introduced with R.H.S, equal to 

the minimum specified level for each nuttient. The 

negative slacks associated with these nutritional 

constraints are minimised at this priority level. 

Priority level 2 

Under this priority level, fulfillment of maximum 

nutritional requirements for the two nutrients viz• 

calories and fats have been considered and therefore 
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positive slack associated with these constraints are 

minimised to their best possible extent at this priority 

level. 

Priority level 3 

It is assigned to some special constraints which are 

introduced in order to make the resultant diet practically 

implementable. These include maximum limits on the total 

cereals consumption, pulses and on each vegitable and 

fruit. The +ve deviation variables associated with these 

constraints are minimised to their best possible extent 

at this priority level. 

Priority level 4 

This priority level is reserved for any special choice 

(extra constraints) of the user. till such extra constraints 

are considered and their appropriate deviation variables 

are minimised at this priority level. However, weights 

may be assigned to the deviational variables of different 

extra constraints according to their importance (in 

user s view or according to what the user prefers). 
Priority level 5 

This priority is assigned to the minimization of cost 

constraint and accordingly.+ve slack associated with cost 

constraint is minimised at this priority level. 
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Priority  level 6 

It is given to the minimization of total nutritional 

imbalance ('/. ), which, in fact, represents excess of 

nutrients and so +ve slacks associated with the constraint 

is minimized at this priority level. 

The mathematical model for the present work is as 

follows - 

Minimize Z = { Pl  (dl  + d2  + 	... 	dm ) + P2  (dm +1+  "' dml )  

+P3(dml+1  +.... 	dam) + F4(dm2+l +...dm3) 

Subject to 
n 
E a jx+ di - di = bi 	i=1, m 
j=1 

n 
E 	ak jxk dk  - dk = bk 	k=(m+l) :  ml 
j=1  
n2  
E 	x + dX - dx = b, 	, =m1+1, m2 
i =nl  

n4 
E xip +dp +dP =b y  p=m2+1,m3 
i =n3  
n 
E 	Ui xi +d1' dN+l =U 
i=1 
n 	in 	a x lOU 

and E 	E 	-^ 	 ----a + dN - dN+  m x lUU 
jal i==1 	i 



where, 

ai j  = No. of units of nutrient i (i=1, ml) in one 
unit of food raw material j. 

bi  (i=1, m3) = aspiration levels for different goals. 

n = no. of food raw materials considered. 

m = no. of nutrients considered. 

N = Total No. of constraints or goals. 

Ci= cost per unit of foodstaff i. 
ni...n2  = indexes of foods upon which maximum 

limit is imposed. 

,( (,( =m1+1, m2) = indexes for such constraints 

which represents maximum limit on some 

foods. 

n3...n4 = indexes of foods which are considered 

under special choice. 

P (p= m2+1, m3) = indexes for constraints represen-

ting special choices. 

d1  ...dN = Deviatio nal,variables associated with 

different goals. 

P1"'P6  = Priorities assigned to different devia - 

tion variables in the objective function. 

The solution of this model, obviously . will rec.uire the 

use of computer. So the preparation of the computer model and 
data used to solve the problem on a th C*--205(1  system is dis - 

cussed in details in the following chapter. 



CHAP Tr.R -j 

P L' ARATIUN OF DATABA4SS AND CLMPUTrfR MUDa 

3.1 Preparation of the Data 

In the present work, altogether 75 Indian foods have 

been considered for preparing the diet with, each with spe-

cified compositional, data on twelve nutrients including pro-

tein, calories, fats, fibre, two minerals viz, calcium and 

iron and six vitamins viz. vitamin A, Thiamine, Riboflavin, 

Niacin, vitamin C and folio acid. This information on the 

nutritive values of different foods has been taken from the 

book ' nutritive value of Indian r oods, by C.Gopalan et al19  
which again is based on the analysis of foods made at national 

institute of nutrition, Hyderabad and several other such 

institutions throughout the country. This information is 

given in Table 1. The data given relate only to the edible 

portion of. the foodstuffs. 

To specify aspiration levels for the nutritional 

constraints, the weighted average requirement for different 

catagory of persons which have been calculated over the Indian 

population by the Nutrition Advisory Committee of the Indian 

council of Medical Research and updated in 198120  have been 

used. This information is given in table 2. Based on this, 

minimum levels of requirements for all the nutrients and 

maximum allowable limits for two nutrients. viz, calories and 
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fats have been specified. Altogether tell catQ~gcries of 

persons viz. Adult man (moderate working), Adult woman 

(moderate working), expecting mothers, nursing, mothers, 

Hard-working man, pre-school children, school-going chil-

dren, adolscents (boys) and adolscents (girls) and per - 

sons on diet have been considered, i:ach of these ten 

categories of persons is again divided into three groups 

viz. vegetarian, Non-vegetarian and .egg-eater, so that 

different diets are formulated for these different groups 

(Nutritional requirements for these groups are obviously 

the same). 

As all the food materials may not be available throw 

out the year and again the prices of all the foods are not 

same throughout the year, so prices of foods have been 

considered month-wise according to their availability .'chis 

information is given in table 3. The prices taken here are 

roughly based on that prevaling in the year 1983 in Roorkee. 

In the table N.A. against a particular food in a particular 

month indicatds the non-availability of that food in that 

particular month. However, while formulating diet for a 

particular month, the foods not available in that month are 

not considered. Prices of foodstuffs change with time also. 

However, as the results (the recommended diets) depend on 

the relative prices of foodstuffs, so any change in prices 

of foodstuffs will not affect the recommended diets too 

much (unless the change is too much uneven). Only the total 

cost of the diet will change. 
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3.2 Development of Computer Program 

To solve the problem on a computer (DLC4-2U5U system), 

the mathematical model of the problem described in the last 

chapter has been used. Separate programmes have been deve - 

loped for ~ Diet planning' and ' Menu Planning' . 

Diet - Planning 

All of the above mentioned data, that is, composition 

of foods, nutritional requirements of different categories 

of persons and prices of different foods in different months 

are stored permanently in a data file. 

Program has been developed to solve the problem in 

three phases. 

In the first phase, different goals are assigned 

priorities as given below. 

1. First priority is given to. the fulfillment of minimum 

nutritional requirements for the twelve nutrients and 

hence negative slacks associated with such constraints 

are minimised to their best possible extent. All the 12 

negative slacks are given equal weightages. 

2. Next priority is given to the fulfillment of the 

constraints which put an upper limit on two nutrients 

viz, calories and fats. So the positive slacks associa-

ted with these two constraints are minimised to their 

best possible extent at this stage. 
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3. Third priority is given to the fulfilment of the 

constraints which specify upper limits on some foods 

viz, total cereal consumption, total pulse co nsump - 

tion, each vegetable and each fruit. These limits have 

been imposed, after examining the results, at the 

initial stage of the development of the program, to 

make the recommended diet practically implementable. 

To achieve this goal, positive slacks associated with 

all such constraints are minimised to their best at 

this stage. 

4. The fourth priority level is reserved for any special 

choice of the user. 

5. Fifth priority is given to the minimization of the 

total cost of the diet and so positive slack associated 

with the cost constraint is minimised to its best possible 

extent at this stage. tis the Hight hand side of the cost 

constraint (aspiration level) is taken to be zero, which 

cannot be attained ever, so the result at the end of this 

stage, positive slack of the cost constraint to be more 

specific, represents the least possible total cost of 

the diet, after fulfilling all the constraint-- at priority 

levels prior to this, to their best possible extents. 

6. The sixth priority is given to the minimization of the 

total nutritional imbalance (7; ), which, in fact, 

represents excess of nutrients over pre-specified minimum 

requirements and which is calculated by adding the '/. 

imbalance of each of the twelve nutrients. Therefore, 



33 

the positive slack associated with this nutritional 

imbalance constraint is .minimised at this priority 

level. 

As in this phase, cost minimization is given higher 

priority than nutritional imbalance iminimization, so, the 

results at the end of this phase, gives a diet which has 

minimum cost after satisfying the different 'nutritional 

requirements' constraints, the special constraints on some 

particular foods and the constraints added by the user (if 

any) to their best. 

In the 2nd phase, the priorities given to ~ cost 

minimization and ' nutritional imbalance 	minimization' 

are interchanged. The resultant diet, at the end of this 

phase, will therefore have minimum'/. nutritional imbalance 

after satisfying the nutritional requirement constraints, 

the special constraints on some foods and the constraints 

added by the user (if any) to their best possible extent. 

As the 'cost minimization' is given a lower priority in 

this phase, the cost of the diet will obviously be more 

than what has been attained in the first phase. 

In the third phase, a price celling equal to what 

has been obtained in the 2nd phase is imposed on the cost 

constraint. and this constraint is again given higher prio-

rity than nutrition imbalance minimization constraint. In 

the subsequent iterations! in this phase, the ceiling on 

the cost is reduced in steps and the result thus obtained 
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will give a relationship between cost and nutritional 

imbalance. The user can then select a diet of his/her 

own choice depending on how much relative importances 

he/she gives to cost and nutrition. 

To take user' s preferences into consideration, 

the program asks for any extra constraint on foods at 

the beginning of the first phase, and if there is any, 

the deviational variables (positive or negative as the 

case may ' be) associated with such constraints are also 

added to the objective function. Thus the results satisfy 

user' s choices also. However, in the presence of any such 

extra constraint, the total cost of the diet will obviously 

be more than that when no such constraint is there. 

3.3 rxecution of the Programs 

To execute the program on a D~.0 -2U5O system, after 

logging in the directory in which the file is stored, the 

user has to follow the following steps. 

A. 	Toxecute the program for Diet Planning 

GIVE the execute Command as 'rxecute A Diet. FUR 

As soon as this command is given, execution will start 

and the program will ask for insertion of category of persons, 

whether vegetarian, non-vegetarian or egg-eater and the month 

for which result is sought by displaying the message; 
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INSERT TH.& VALUES OF I CAT, IPRD, I VG AS 10, IF, IV' 

A menu containing the indexes of all these variables 

is displayed after the above message and the user has to 

insert the indexes of the three variables. 

After the user feeds this information (by storing it 

in a file or directly from the console), the program will 

ask if the user has any special choice by displaying the 

message. 

* ANY SPECIAL CHOICE (TYPE Y±:S OR NO)' 

In case the user has any special choice, he has to 

type ' Y S' , otherwise ' NUS  . If he types 'NO' the program 

will give recommended diets, first by giving cost the higher 

priority and nutritional balance a lower and then interchanging 

these priorities. Further in this case, results 	also 

obtained reducing the cost of the diet in steps. 

In case, the user types 'YES , the program will ask to 

insert the details of these special constraints. These details 

include the number of such constraints consisting of single 

food and more than one foods, the indexes of the foods on 

which the constraints are imposed (in case of constraints 

consisting of more than one food, the no. of foods in the 

constraint has also to be specified), minimum or maximum 

requirements, and the relative weibhtages given to all 

such constraints. A complete menu showing when, how and in 

what sequence all this information is to be fed is displayed 
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on the screen of the computer. The user can feed all this 

information either by storing it in a file or directly from 

the console. The data has to be fed in free format only, so 

the user would not have any difficulty in feeding this in-

formation. 

After taking this information, the program will for - 

mulate the extra constraints imposed by the user and it 

will give diets at different cost levels as in the previous 

case (when there had been no extra constraint), but this 

time, taking the constraints which the user. adds to the ori-

ginal model into consideration. It is to be noted that, the 

users choice is given higher priority than cost and nutri-

tional balance but lower than minimum and maximum reouire -

ments for individual nutrients and the special constraints 

which are imposed on some foods to make the diet practically 

implementable. The user can then select a diet of his/her 

own choice. 

The result, gives weekly inputs. Some typical results 

and their analysis are given in the following chapter. 

Alongwith the results, the messages and menu displayed at 

the time when the program asks for some data from the user, 

are also printed, so that one can know exactly when and how 

data are to be fed. 

0 
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B. Menu -Planning 

A separate program has also been developed for planning 

menus from some specified foodstuffs, taking both cost and 

nutritional balance and also user's choice into consideration. 

This program is similar to that for diet planning. Only some 

minor defferences are there. Here, the prices and the avai - 

lability of foods are not permenently stored. Instead, the 

user has to supply this. The other informations to be supplied 

by the user are category of persons and number of persons in 

each category ( if there are more than one category) for which 

the menu is being prepared, indexes of foods to be included 

in the menu, their minimum specified levels and their prices 

per unit. Beside. this, if there is any special constraint on 

any food or foods, the details of that has to be given. The 

program then prepares the menu at different cost levels (the 

range of cost being from what is obtained by giving nutritional 

balance higher priority to that obtained by giving cost the 

higher priority) . The user can then select one which he/she 

likes best. 

.dxecution of the Program 

For the execution of this program, the same procedure 

is to be followed as in case of diet planning. 

First, the user has to give the.  execute command as 

ix ecute 	MLNU.FUR 

Then, the program will ask for insertion of different 

data by displaying messages. The details of the data to be 



inserted is contained in the messages displayed each 

time the program asks for data. So the user has no 

difficulty in inserting these data. After the user 

supplies the last data, the program will give recomm - 

ended menus by first giving higher priority to cost, 

then to nutritional balance and lastly reducing the 

cost in steps. Thus the user has more than one menu at 

different cost levels to select from. 

Some sample results of menu planning are also given 

in the following chapter. 



INPUT DATA 

SET OBJECTIVES AND PRIORITIES 
(Cost is given higher priority than 
nutrition imbalance) 

SPECIFY THE CATGORY 
AND THE MONTH 	/ 

ANY 	 YES 
SPECIAL CHOICE 

READ THE DETAIL 
OF EXTRA CONST 

NO 	 RAIN TS 

FORMULATE THE 
MODEL 

SET 
PHASE Z 	y 

FIND THE INITIAL 
SOLUTION 

CONSIDER THE HIGH- 
EST PRIORITY LEVEL 	 r 

~E 

h1 

YLUW-CHART FUR DI&'I PLANNING PRU13L.&M BY , GOAL PRUGR MIVNG 



F9 

SELECT THE NEW 
ENTERING VARIABLE 

SELECT THE NEW 
LEAVING VARIABLE 

FIND THE NEW 
BASIC FEASIBLE SOLUTION 

IS \ 

THE SOLUTION 

OPTIMAL 
? 

YES 

HAVE \\ 

ALL THE PRIORITIE 

BEN CONSIDER F~J 

YES 

PRINT SOLUTION 
(Cost and nutritional 

imbalance) 

MOVE TO 
NEXT LOWER 

PRIORITY 

NO 

B 
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IS 
O 	PHASE = 3 

7  

YES SET R.H.S. OF COST 
CONSTRAINT = PREVIOUS 

VALUE - K 

IS 

N 	PHASE = 2 	YES 

, IS 

R.H.S. OF COST 
CONSTRAINT.. 

COST (1) 
7 

NC 

YES 

'S TOP 	 E 
SET 	 SET 

COST (1) = COST 	 COST (2) = COST 

INTERCHANGE THE 	 INTERCHANGE THE 

PRIORITIES OF COST AND 	PRIORITIES OF COST AND 

NUTRITIONAL IMBALANCE 	NU TRITIONAL IMBALANCE 

INCREMENT PHASE 
BY 

ONE 

NO 

INCREMENT 
PHASE 
•BY ON E 

SET, R.H.S. OF COST CONS-
TRAINT = COST (2) - K (K is 
the reduction in the aspiration 
level of the cost constraint per  

step) 

IS 

R.H.S. OF COST 

CONSTRAINT .COST( 

YES 

STOP 
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CHAPT&R - 4 

R.ISULTS AND `1}h iH INTRL-H'1'A'1'luNa 

4.1 Results of Diet Plannti 

Some typical results are given on the following pages. 

Let us analyse them by taking one of these results given on 

page 6l . 

This particular set of results is for adult vegetarian 

man for the month of December. Hirst, we will consider the 

case when the user has no special choice about foods. In the 

first phase, cost minimization is given higher priority. As 

can be seen from table A, the recommended diet contains a very 

few items. These food items are mainly cereals, vegetables and 

a small amount of jaggery and edible oils. Similar results are 

obtained in most of the cases (see other results). This is 

because of the fact that cereals and vegetables contain almost 

all the nutrients in ..whatever small amount it may be. Now, as 

the 	t i-tional-r~.quirements is given 

highest priority and cost is given higher priority than nutri-

tional balance, therefore, to satisfy these goals, the diet 

formulated at this stage consists of considerable amounts of 

cereals and vegetables which are less costly and the costly 

foods like milk fruits, pulses etc. are not included in the 

diet. In this process, the amount of some of the nutrients e.g. 

colories, fibre and vitamin A which are abundant in these 
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foods, however, exceeds their pre-specified values consi - 

derably. Hence this phase results in a diet which has mini -

mum cost (Hs. 21.72 for this case), within the given frame-

work, but has a considerable total nutritional imbalance 

(121£.72 0/, for this case) . The point to be noted here is 

that as the minimum nutritional requirements are fulfilled 

at the highest priority level, so the nutritional imbalance 

here signifies the total percentage excess of the nutrients 

over their pre-specified values ie it is the sum of indivi-

dual % excess of all the nutrients. 

Although such a diet is not impossible to implement, 

yet in most cases, users may not find it an ideal diet, as it 

consists of only some selected foods. However, such a diet 

will result in a considerable overdose of some nutrients, 

which may be egaally harmful to health as undernutrition. 

Such diets are mainly meant for low-income group of people. 

In the 2nd phase, the priorities given to cost and 

nutritional balance in the s phaXseare_tritereha-nge T  that 

is, this time nutritional balance is given higher priority 

than cost. tis can be seen from Table B, the resultant diet 

consists of a larger variety of foodstuffs than in the 1st 

phase. The nutritional imbalance is also seen to have decrea- 

sed considerably (from 1218.72 '/. to 187.947. ' a decrease of 

more than 1000 /. ) . In various cases, - the decrease in total 

nutritional imbalance, due to this change of priorities, is 

found to vary from 400 '/. to lUUU '/. nearly.Much of this improvement 
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is due to a reduction in the levels of fibre, calories 

and vitamin A. However, the cost of the diet increases 

in this process ( from 21.71) to 40.71 - an increase of 

about 87 /. ) . In various cases, the increase in price 

is found to vary from 40 to l0U'/.. But as the diet at 

this stage consists of a large variety of foodstuffs, 
most users will find it preferable to the previous one. 

As the nutritional balance is given higher priority 

than cost, so this phase results in a diet which has 

minimum total nutritional imbalance (percentage) within 

the given framework ( that is, which satisfies all other 

higher priority goals to their best possible extent) . 

It is seen however,that even this time, more costly 

foods like some costly fruits, milk etc. are not included 

in the diet. This happens in most of the cases, except 

where the nutritional requirements are ...extraordinary (as 

in case of expecting mothers) . This is because of the 

pre 	 5-c0trTa3.ntalt~ioug~it is at the 

lowest priority level. However, if one wants to include 

these foods in the diet, one has to either give them as 

extra constr aintS,in which case,the minimum recuirements 

of such foods has to be specified' or the ceiling on the 

cost constraint has to be increased. 

In the third phase, the cost is again given higher 

priority than nutritional balance. But this time, instead. 
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of keeping the R.H.S. of the cost constraint equal to 

zero, an aspiration level equal to the cost that has 

been obtained in the 2nd phase is imposed on it. This 

aspiration level is then decreased in steps and 

modified diets are formed at different cost levels, the 

range of cost being from that obtained in the 2nd phase 

to the one obtained in the 1st phase. Here, the aspira-

tion level is decreased by five rupees in each step.It 

is observed (table c) that as the cost of the diet 

decreases, the nutritional imbalance is increased. This 

increase in total nutritional imbalance is found to be 

gradual in the first few iterations. Towards the end, 

however, the increase is very sharp. Thus one has a rela-

tionship between cost and nutritional imbalance. Such a 

relationship could lead to a decision on the most accep-

table combination of the two factors, and the user has a 

large no. of choices to select the diet from. In the 

present case, the most acceptable diet could be the one 

which is obtained in iteration number 2 ( or 3) as it 

keeps both the cost and the nutritional imbalance at a 

reasonably low level. 

Now let us analyse the results when the user has 

some special choice. is has been mentioned earlier, all 

such constraints (as has been imposed by the user) are 

considered at priority level 4. In the present example, 
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altogether three extra constraints - two consisting of 

single food (Rice and milk) and one consisting of the 

five pulses are added by the user. The minimum requirements 

have been specified as 700 gm, 1400 gm and 280 gm per week 

for Rice, Milk and the pulses. 

Here, the result at the 1st phase (table ll) shows 

that a similar combination of foods except those which are 

included because of the extra constraints. The foods for 

which minimum limit has been specified in extra constraints 

are at their minimum specified level. The cost of the diet 

(Rs. 31.71) is obviously more than what has been obtained 

when there was no extra constraint. However, the nutritional 

imbalance (538.22 '/. ) decreases considerably. This may not 

be true for all cases, because whether nutritional imbalance 

will increase or decrease because of the . extra constraints, 

depends upon the foods which are included in the extra cons-

traints. 

The 2nd phase results (Table L) are also similar to 

those when• no extra constraint was there except for the 

inclusion of the foods specified in the extra constraints. 

However, in this case, the nutritional imbalance is more 

than that in the previous case (when no extra constraint 

was there) and the cost is less. This, again varies depending 

upon the foods included in the extra constraints. 
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Similar results are obtained in the third phase also 

(table F). The most acceptable diet, in this case, seems 

to be that obtained at iteration number 1 of this phase 

in which both cost and nutritional balance are at a rea - 

sonably low level. 

Now, let us examine how far the goals at different 

priority levels are satisfied. 

It is seen that in all cases, the highest level 

priority goals, that is, the goal of fulfilling the mini-

mum nutritional requirements for various nutrients, is 

fully satisfied. This is because of the fact that there is 

always at least some combination of foods which satisfies 

all the minimum nutritional requirements. At low cost, how-

ever,such diet is seen to be consisting of a very few foods 

mostly cereals and vegetables.Nt the initial stages of 

development of the program, when no special constraints 

were imposed on total cereal consumption, total pulse con-

sumption and on each vegetable, the diet at low cost was 

found to be consisting of unreasonably large amounts of 

cereals and vegetables. So to make the diet practically 

implementable, these constraints were introduced as special 

constraints. 

The 2nd priority goals which impose maximum limits 

on the two nutrients viz calories and fats are also found 

to be satisfied in all cases. That is, in no case, the 
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amount of these two nutrient exceeds the maximum 

allowable specified limit. The negative slacks vary 

however, with cost. 

All the third priority level goals, which impose 

special constraints on some foods to make the diet 

practical,are also found to be satisfied in all cases. 

At low cost, however,less costly foods like cereals 

and green leafy vegetables are found to be equal to 

their maximum specified limits and it is very obvious. 

The goals at the fourth priority level, under 

which user' s choices are considered, are also found to 

be satisfied fully in almost all the cases.The fifth 

and sixth priority level goals are cost and nutritional 

imbalance minimization in the first and second phase 

interchangeably. The level of satisfaction of these two 

goals are found to vary with the priorities given to 

them!  '$:hat is, the goal given higher priority being 

satis±ied to a greater extent than the other. Thus any 

of these two goals can be said to be attainable at the 

expense of the other. 

From the results, it may be concluded that the idea 

that a diet fulfilling the minimum nutritional -require-

ments must always be costly, is totally wrong. Nutritional 

requirements can well be fulfilled with less costly diet 

by proper planning. &van when the nutritional balance is 

given higher priority, the diet is not too costly and a 

good number of items are there to prepare the food with. 
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Thus the application of a multiobjective programming 

technique to diet planning is found to be fruitful as it 

gives a diet which fulfills more than one objective viz. 

minimum cost, optimum nutritional balance, user' s preferen -  

ces etc. 

4.2 Results of Menu Planning 

Some results of menu planning are also shown on the 

following pages. 

These results show that some costly foods are always 

at their minimum specified levels in the recommended menu. 

This is because that beside being costly such foods do not 

have good nutrious values also. 

Here also the priorities are assigned to different 

goals in. the same order as in the case of diet planning and 

the levels of satisfaction of different goals are also 

found to be same. 

It should be noted here that the total cost of the 

diet refers to the cost of raw foodstuffs only and is does 

not include cooking expenses, cost of tea, coffee or snacks 

and sweets ( if any) etc. 
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INSERT THE VALUE OF ICAT,IPRD &'IVEG AS IC,IP,IV 

ICA'I=1 FOR ADULT-MAtl 2 FOR ADULT-WOMAN, 3 FOR EXPECTING 110THEPS 
4 FUR NURSTiVG MU'l11ERa 5 FUR MANCHEAVY WURKING) 6 FOPRE-SCHCUL CHILDREN 
7. FUR SCHUOL GOING CHILUREN,8 FUR AUi7L,SCE5(I OY!i),9 FOR ADOLSCEN'IS(GIRLS) 
,& 10 FUR PERSONS CW DIET 

IPRD SIGNIFIES THE HONTTH NUMBER 

IVEG=1 FOR VEG~2 FOR EGG-EATERS 	3 FUR NIIN-VE(; 

1, 12, 1, 

ANY SPECIAL CHOICE ' (PRINT YES CR NO ) 	 • 

NU 

TUIE FINAL 'RESULTS 
rawrw-wwwr..wrrwr 	- 

TABLE-A 
w~w 

PHASF-1 :WAIN COST IS GIVEN HIGHER PRIORITY:- 
r 

CA'[AGURY:-A1)H]LT-MAN 
	

:VEGETARIAN 
 

tint'II: -DECEMBER 

SLACK 	A,iALYSIS 
w-wwwr rrrw..wwrrw., 	,,.+rrrrr 

ROW iJTJTRIEITT MIN.RE0D +SLK _SLK DEVIATION 

1.  PROTINS 385,00 91.80 0.00 23.84 % 
2.  FATS 322.00 

42.00 
0.00 

36.72 
0.00 
0.00 

0.00 
87.43 

% 
3.  FIRES 
4.  CALORIES 16800,00 0.00 0.00 0.00 
5.  CALCIUM. 2800,00 8900.64 0.00 314.31 
6.  IRON 168.00 339.87 0.00 202.30 % 
7.  VITAMIN  A 21000.00 62566.22 0.00 297.93 % 
R. THIAMIN 9.80 9.09 0.00 92.7u 
9.  R1UF14VU 11.90 6.53 0.00 54.88 
10.  NIACII1 133.00 34.65 0.00 26.05 % 
11.. VITAMIN C 280.00 290.72 0.00 103.83 
12. FU1,AIE,S 700,00 .101.56 0.00 14.51 

RECOMMENDED WEEKLY CIET 
wra rr-r-rr-..rw ar.rr rr w r qw ww.p.. 

SL 'JO. 

• 2 
3 
4 

6 • 

FOODS 

VANASPAII 
JAGGERY 
WH EAT (A A) 
POT ATI) 
MOULI-SAG 
PALAK 

P.U.CUST(RS.) 

2.50 
0.60 
0.35 
0.15 
0.10 
0.10 

AMUt1NTS(10UGMS) 

1.71 
4.56 

35.00 
7,00 
7,00 
7,00 

TOTAL WEEKLY COST CF THE DIET = RS. 21.•72 
• ....err- w r a r w r g w wra 	a r rwrwwr_a 

* NUTRITIONAL IMAAIANCE(TUTAL) = 1218,72 sg 
-arwww-..rwwowSaaa ~wgrwrr-~ 



SL NO, FOODS P.li.CUST(i2S, ) 

1 ARiiAR 	DAL 1.20 
2 COOKINGCIL 2.50 
3 JAGGERY 0.60 
4 RICE 0.55 
5 WHEAT(AZA) 0.35 
6 POTATO 0.15 
I ~SRINJAL 0.30 
A CHANA CAL 1.20 
9 TOMATO 0.40 

10 KADDU 0.20 
it PALAK 0.10 

TOTAL WEEKLY COST CF THE DIET = RS. 	40,71 
.1 - w-w--- -----------S 	--------w- 

% NU'TRITIONAL IMT ALANCE(TUTAI,) = 	187.94 	% 
-aw S  ---- 	S.1S 	a-sw-1Rw5a 

AM(JU1NTS(100GMS) 

5,96 
2,55 
0,59 
25,74 
9.25 
4.96 
7,00 

 )0 
U 16 
7.00 
3,32 

0 

ABLE-B 

FHAS'-2 :411EN NUTHITLUN IS GTVFN HIGHER FRTORITY:-  
-rw-...~...~w~.....~-.~.'waw-------w----------w--------www- 

CATAGURY: -4I)l.1LT-1AN 
	

:VEGETARIAN 
 

T1fl 1Tll : -DECEMBER 

SLACK ANALYSIS 
--- a--w ----w-w--ww w w---- 

RUW W1TRIF.,NT MIN,REO1) +S1,K -SLK %DEVIAHION 

1,  PROTTIJS 385,00 152.93 0.00 39.72 
2,  FATS 322.00 0.00 0.00 0.00 % 
3. FIfl 	FS 42.00 12,54 0.00 29.86 
4,  CALORIES 16800.00 2133,33 0.00 12.70 
5,  CALCIUM 2800.00 0.00 0.00 0.00 
6. TRCi4 168.00 139,90 0.00 83.27 
7,  VITA14IN 	A 21000.00 0.00 0.00 0.00 
8,  Tt1TAMIN 9.80 2.22 0.00 22.61 
9. p111uFJ VN 11.90 0.00 0.00 0.00 % 
10,  NIACIU 133,00 0.00 0.00 0.00 
11,  VITAMIN C 280,00 0,00 0.00 0.00 % 
12. FULATES 700,00 0,00 0.00 0.00 

REmimEMDED WEEKL C1ET 
-.1----w---------- 	

Y

-------Ew  
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TAF3LE-C 

PHASE-3 :EFFtCT OF COST DECREAMF(NT ON NUTRTTICN:- 
-w  -- -S--r----w-w------------------------- S 5  

ITERATOM i4UUMBER:- 1 
w w r w r w S a- w- w r w- as w w 

CATAGuRY:-ADTJLT-MAN " 	:VEGETARIAN ttfIJTH:-DECEMBER 

REC01,11- LADED 	FEKLY 	CIET 
rrr 

 

as_ -w.1--- 	--r--- -meq r-L- 	--w 

$L NO. FOODS P. TJ .COST (RS.) AMOUNTS (1000MS ) 
1 COOKINGCIL 2.50 2,46 
9 JAGGERY 0.60 0.64 
3 RICE 0.55 21.49 
4 PALAK 0.10 3.40 

4HkAT(AlA) '0.35 13.50. 
6 POTATO 0.15 5.16 
7 ARUAR DAL 1.20 1.07 
A BRINJAL 0.30 7.00 
9 PHUL-GO 	E 0.20 0 .30  

10 CHANA CAL 1.20 5.92 

TUTAI: I' UKLY COST CF THE DIET ; PS. 35.69 
r r.. ww rr S  r+w..-wrr. 0rr..r- r a  

NUIRTTIUHA1, 	TMRALANCE(TUTAI, ) 190.72 	% 
www r---------r-rwwo..---r------ 

ITEPATtON 	NUP1RER:.- 	2 

CATAGHPY : -ADULT-MAN :VEGETARIAN IiCli3TH : -1)F:CEMbER 

HFCn11HENDEI) WEEKLY 	CIET 
- ---..-a--------------w- 	 - 	-- 

SL NO. 	fnOns P.1J.CUST(R5.) Ah1U>>NTS(100GMS) 

I 	CCOKIIIGCIL 2.50 2.40 
2 	.JAGGtcRY 0.60 0,59 
3 	RICE 0.55 1.5.35 
4 	PALAK 0.10 3.31 
5 	'dHEAT(ATA) 0.35 19.00 
6 	POTATO 0.15 5.64  
7 	CHANA DAL _ 1.20 5.49 
A 	TOMATO 0.40 3,19 

'TOTAL 	tiJELKCI,Y 	COST 	CE' 	THE 	UTE1' - 	RS, 	30.71 
r0-_ww- n.r w.,r- 0rw-w q.,-r.,rr 

NU'[ktTTIONAI,  IMPALANCE(TUmAb) 203.17  1 



11F Cf)flMENUFU 	WEEKLY 	C IET 
---- 

SL  1JC. FOODS P.U.CUST(RS.) 

1 COUK.NGCIL 2.50 
2 $M1GAR 0.75 
3 JAGGERY U.60 
4 RICE 0.55 
5 PALAK 0.10 
6 WHEAT (AIA) 0.35 
7 I?OTATO 0.15 
A A1.1LA 0.30 
9 CABBAGE 0.30 

AMU1INTS(1 0 0CMS) 
2,45 
3.'16 
0.43 

1.1.32 
6,77 

23.68 
5,23 
0,07 
0.47 

ITERATION NUMBER:- 3 

CAT 4C0PY:-AU►JLT-MAN 
 : VEGETARIAN 	 110 JTfI:-0ECEMBER 

TOTAL WEEKLY COST CF THE DIET = RS. 25.35 
ww- w- a a  a waw w-a 	 - 

% NUTRITIr.1NAL TMBALANCE(TUTA1,) - 	274.57 s. 

ITEPATIC14 IJi1MPER:- 4 
www--rw-------r.~r. 

CAIACOPY: UULT-MAN 	 :VEGETARIAN MONTH:-DECEMBER 

NECt1MMENDED WEEKLY CIFT 
a 	------ ----arrwrr a-r-w-r-aa 

SL NO. FOODS P.1i.CUST(RS. ) 

1 VIPJASPAZI 2.50 
2 JAGCERY 0.60 
3 PALAK 0.10 
4 WHEAT (AIA) 0.35 
5 POTATO 0.15 
6 tiOULI-SAG 0.10 

T07AT, WEEKLY COST CF THE IJTET = RS. 	21.72 
55 	ws P.- -- rw.Ra wU.-r Al S.1- 

NUTRTTIONAT, ZMPALANCE(TOTAL) = 	1218.72 	1 

AMUIJNVTS (100GMS ) 

1.7t 
4.56 
7.00 

35.00 
7.00 
7,00 



INSERT THE VALUE OF ICAT,IPRD &'IVEG AS IC,IP,IV 

ICqT=1'FOR ADULT-MAN 2 FOR ADULT-WOMAN 3 FOR EXPECTING MOTHERS 
4 F'OR NURSING MUHERA 5 FUR MANCHEAVY ORK.tt4G) 6 FOPRE-SCFICUL CHILDREN 
7 FOR SCHOOL GOING CHILDREN,8 FUR ADOLSCES(HOYA),9 FOR ADUL5CENIS(GIRLS) 
•,& 10 FUR PERSONS ON DIET' 

IPRD SIGNIFIES THE NONTTH NUMBER 

IVEC~a1 FOR VEG,2 FOR EGG-EATERS & 3 FOR NON-VEG 

1, 12, 1, 

.ANY SPECIAL CHOICE ? (PRINT )GES OR NO ) 

,)(ES 

NO, OF FOODS AVAILABLE= 16 

SELECT FROM THE FOLLOWINGS---- 

 

8  WHEAT(ATA) 

 

1 0  DAt 
 

 

12  URD DAL 

 

14  MASUR DAL 

 

15  ARHAR DAL 

 

17  CABBAGE 

 

18  METHI-SAC 

	

19 	SARRSG-SAG 

 

20  110011-SAG. 

	

21 
22 	CARROT 

 

24  ONION 

 

27 
 POTATO 

 

28  LAUKI 

	

.30 	BRINJAL 

 

:31  PHUL-GOBEE 

 

35  HARE-MATAR 

 

37  KADDU 

 

39  AMLA 

 

.40  APPLE 

 

46 
 BANANA 

 

51  ORANGE 

 

52  PAPAYA 

 

57  TOMATO 

	

58 	MILK - 

 

59  CURD 

 

63  GHEE 

 

65  VANASPATI 

 

66  COOKINGOIL 

 

67  SUGAR 

	

68 
70  BREAD

RY 

ENTER THE N0, OF CONSTRAINTS(CONSISTING ONE FOOD) 

2, 

ENTER THE INDEXES OF FOODS CHOOSEN 

6, 58, 

ENTER  O. OF CONSTRANTS CONS. MORE THAN ONE FOOD 

r 1, 
ENTER THE NO. OF FOODS & THEIR INDEXES 

5 

	

16, 	11, 12, -14, 15, 	-- _ 

ENTER THE MIN OR MAX REQUIREMENTS 

7.000000 . ,  14,00000  ,  2,800000 

ENTER SIGNS OF , EXTRA CONSTRAINTS (G OR B) 

•G IF MIN 	B IF MAX 

iGGG 

ENTER THE WEIGHTAGES 
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T11F FINAL PFSULTS 
w--w w--------------w-w.. 

TABLE-U 

PHA"F-1 :1411EN COST I,S GIVEN HIGt1F:R PRIO RI~TY:- 
.w_-ww..w .1-., w w -..mo_--w-w w_--------__ -w_--  

CATAC0RY:..AD►1LT-MAN 
	

VEGFTARIAN 
	

MONTH: -DECE:MBFR 

----- 
SLACK ANALYSTS 
-- ------- ---- ----- 

RUW NUUTRIENT 	NIN.RE;OU tSLK -SICK %l)EVTAIION 

1. PROTINS 	385,00 136.27 0.00 35.39 % 
2, FATS 	322.00 0,00 0,00 0.00 a 
3. FIPRF.S 	42.00 20.73 0.00 49.35 % 
4, CALORIES  16800,00 0.00 0.00 0.00 
5.  CALCIUM 	2.800.00 2858.32 0.00 102.08 % 
6.  IRCf4 	168.00 248.82 0.00 149.11 
7, VITAMIN  A  21000.00 15176.49 0.00 72.21 % 

. A, T11ZAMIN 	 9.80 7.14 0,00 72.88 a 
9.  RI luFLVMM1 	11,90 5.09 0.00 42.80 
10.  NIACIN 	133.00 18.79 0.00 14.13 
il. VITAMIN C  280.00 O.OU 0.00 0.00 % 
12. FOLATES 	700.00 0.00 0.00 0.00 

} EC OMMENDED WEEKLY NET 
www..-------------.r_------w_ww-- 

SL NO, 	FOODS P,U.CIJST(o5.) AM(11INTS(10UGMS) 

1 VANASPATI 2.50 2,27 
2 MILK 0.50 14,00 
3 fEAT(AZA) 0.35 28,00 
4 POTATO 0.15 7.00 
5 RICE 0.55 '7.00 
6 IAGGERY 0.(0 0,95 
7 IJRD 	DAL 1.00 2.77 
A 10QL,I-SAG 0.10 1,35 
9 PALAK 0.10 3,26 

TOTAL WEEKLY COST CE 	TIE t)TE:T = 	RS. 	31.17 
--- ---..-.._wwwww...iww_w-..www..w- 

% 	NUTRITIIJNAL IMBALANCE(T(1TAL) = 	538.22 
• r 1*a-a- ..wwwww_..w wpm------------ 



n 

TA>~L1~-F 

PHASF-2 :HEN NIYTRITIUN IS GTVFIJ HIGH} R. PRloPI?Y:- 
wwA--w-rw--- ----a-w---r----r--------------------- 

CATAGURY: -AUWJLT-MAN 	 :VEGETARIAN 	 rinNTH : -DECEME3Ef2 

514ACK ANALYSTS 
rwr r..rrw rw w-------- ----- 

ROW [J1ITRIE14T 	NIN.REQU +SLK -SLK %UFVIATI0N 
1. PROTI[JS 	385.00 104.26 u.00 27.08 % 
2,  t~ 'ATS 	322.00 0.00 0.00 0.00 % 
3,  FIPRES 	42,00 15.80 0.00 37.51 
4.  CALORIES 	16800.00 176.90 U.00 1.05 b 
5.  CALCIUM 	2800,00 547.18 0.00 19.54 
6.  IRON 	168,00 166.98 0.00 99.39 
7.  VITAMIN 	A 	21000.00 '0.00 0.00 0.00 % 
li. It IIAMIN 	 9.80 3.27 0.00 33.39 % 
9. RIFUELVN 	11 .90 0.0(1 0,00 0.00 

1(l. NIACI14 	}33.00 0.00 0.00 0.00 
11.  VITAMIN 	C 	N80.00 0.00 0.00 0.00 % 
12.  F(JLAIE.S 	700,00 0.00 0.00 0.00 

KFCnf.111H'~ll)EU WF, 	K1,Y CIF='T 

SL NO. 	FOODS P.IJ.C(JST(RS.) AMU[[NTS(100GMS) 
1 COUKINGCIL 2.50 1.99 
2 MILK 0.50 14,00 
3 'IHEAT(AIA) 0.35 16.74 
4 PHUL-GUE E 0.20 0.45 
5 POTATO 0.15 2.68 
6 RICE 0.55 18.26 
7 KAUE)U 0.20 7.00 
A INJAL 0.30 7.00 
9 C14AT!MA 	DAL 1.20 4.18 10 PALAK u.10 2.87 

TOTAL WEEKLY COST CF THE DIET = RS. 	37.16 
--.- -a--w-----rrr a f•r •.-w 	rrrw• 

% 	NU'IRITI[.1NA1, IMf3ATANCE(TUTAL) = 	218.09 	%. 
- rr r r nn. r r-r l. 	- rr r r.. 	Swrww 



RECOMMENDED 	t EENLY 	CIE'T 
www - - - - - - - w - - - - - - - - - - _• w - - - - r SS 55 

SL NC, FOODS P.IJ,CQST(RS.) 

I VAIJASPA1I 2.50 
2 MILK 0.50 
3 PALAK 0.10 
4 ',JHEA'T(A'ZA) 0,35 
5 POTATO 0.15 
6 RICE 0.55 

JAGGJ RY 0.60 
8 ____  URD  DAL 1.00 
9 MoOLI-SAG 0.10 

TOTAL WEEKLY COST CF THE DIET = RS. 	31.11 
-aa--w---w-r-•\wr-y  

NUTRITIONAL TMRALANCE(T1)TAL) = 	538.22 	% 
wr-.+rwwwr.n5 _--www+------------ 

AM0UNTS(10UGMS) 

2.27 
14,00 
3.26 

28.00 
7. 00 
7.00 
0.95 
2„77 
1.35 

Lw 

7ARJ F-F 
-- -- '~-www 

NHA,SE-3 :EF'FE'CT OF COST l)ECRFAMEN ON NUTRITICN: -   rr-----------------m---------- --r -  - -- -- 

ITEAAIIGH NWIRER:- 1 
..wr ---wry+------ wra 

CAI AG OR Y : -A l)iI LT-MAN 	 :VEGETARIAN 
 

MONTH:-DECEMBER 

RECOMMENDFI) WEENLY C IF'T 
-----www-------w -----wrAw----www 

SL N1. 	FOODS 	 P.II.CUS1'(i S. ) 

1 	C0f3KINGCIL 	 2.50 
2  MILK  0.50 
l 	,STIGAR 	 0.75 
4 	PALAK 	 0.10 
5  WHEAT(AIA)  0.35 
6  POTATO  0.15 
7  RICE  0.55 
A  AMLA  0.30 
9 	CIIANA DAL 	 1.20 

TOTAL WEEKLY COST OF THE DIET = RS. 32.36 
w-r.r---www--- w r-w:------------ 

NUTHITIUNAL IMBALANCE'(TU1"AIa) = 	259.47 % 
A.R- rw ~1w ~Ir Awwwwww--- wwr-wwwwwwr 

ITERATION iNUMBER:- 2 
rwr-------------w- 

CATAGORY:-ADULT-MAN  :VEGETARIAN 

AMOUNTS (1000 S) 

2.08 
14,00 
1„56 
3,86 

22.58 
3.09 
12.42 
0.19 
2.79 

MONTH:-DECEMBER 



INSERT THE VALUE OF ICAT,IPRO &'1VEG AS IC,IP,IV 

ICAT-I FOR ADU(AT-mAi1 2 FOR AOULT-wOMAN,3 FOR EXPPCTING MOTHERS 
4 FOR NURSING MUTEIERA,S FOP HAM (HEAVY NURKTNC) 6 FOP RE-SCOL CHILnI~FN 
?..,FOR SCHOOL GANG CHILUREN,R FUR AUOLSCFS(BOYA),'J E'OM ACU1_SCF'r1'1'S(rIRE,S) 
,& 90 FUR PCRSOUS ON DIET 

IPRD SIGNIFIES THE MotIITH NUMBER 

IVFGj FOR VFG,2 FOR EJGG-EATERS S 3 FUR NON-VE 

3, 7, 3, 

ANY SPECIAL CHOICE ? (PRIP]T YES CR 140 ) 

NO 
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THE FINAL 'RESULTS 
r rul -------------------- 

TABLE-A 

PHASS-*1 :W►1EN COST IS GIVEN HIGIIER PRIfRT ,rY:- 
+-wN-..w-wSe. -rrwr+-----------------------r--- 

CAIAGORY,:'-EXPECTING--MUTf1ERS 	:NON-VEGETARIAN 	 MnNTH:-FEPRUARY 

SLACK 	APJALYST;.; 
_-r.11- trrrr---------r------ 

RO% NUTRIENT . PIN.REQD +SLK -SLK %DEVIATION 

1. PRQTTNS 413.00 171.57 0.01 41.54 % 2,  FATS 301.00 0.00 0.00 0.00 % 3,  FIBRES 42,00 43.20 0.00 102.87 % 4,  CALORIES 15400.00 0.00 0.00 0.00 % .5. CALCIW1 7000.00 0.OU 0.00 0.00 % 
6. IR0! 290,00 326,23 0.00 116.51 % 
7,. VITAMIN A 21000.00 50265.97 0.00 239.36 8, THIAMIN 9.10 10.66 0.00 117.11 % 9.  RIPOFLVUUJ 10.50 2.77 0.00 26.41 ;; 
10.  NIACIUJ 119.00 41.47 0.00 34.85 % 
11.  VITAMIN C 290.00 1185.33 0.00 423.34 % 
12.  FI)LATES 1400.00 0.00 0.00 0.00 % 

RECOMME 11DEI) '•JEEKLY CIET 
---a---r r------------------------ 

SL 1'JC . 	FOODS 

1 EGG 
2 COOKINGCIL 
3 CAH9A(;E 
I r1FT~lI-SAG 
5 JA( ERY 
6 
7 HEAT(ATA) 

P,11. COST (JJS 
1.00 
2.50 
0.10 
0.10 
0.60 
0.10 
0.35 

AMOUNTS (100CMS) 

7.42 
1.60 
7,00 
6.49 
2.05 
7.00 

35.00 

TOTAL WEEKLY COST CF THE DIET = RS. 26.96 
www - a- a a a r S w+ w r w r r- w w r r r w+ w r w a 

t NUTRITII)NAL IMRALANCE(TOTAL) = 1093.17 
SS-- 1 	55 Saaaa.. w- 55r-5w+5r+r 

NOTE:IN ADDITION TO THIS 10 MG OF FOLIC ACID IS TU HE TAKEN AS 
SUPPLIMENT(IN THE 'FORM UJ~' TABLETS) 
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TABLE -N 

S wwsWr-arw 

PH) SEr2 :HEN NUTRITION IS GIVEN !IIGHER PRIORITY:- 
rww r-r,.-------wrw.`-----------"------ -rr---------- 

CATAGORY: -EXPECTIIJC -MOTHERS 	: WON -VFGFTA(2IAN 
	

!,IONTH : -FE:PNf!ARY 

SLACK ANALYSTS 
r w.jw a -r 	rrq 

MIN.REQU tSLK -SLK %DEVIATION 

413.00 150.73 0.00 .36.50 % 
301,0() 0.00 0.00 >?.O0 
42.00 3.46 0.00 R.23 % 

15400.00 926.R2 0.00 6,02 % 
7000,00 0.00 0.00 0.00 
2R0.00 29.29 0.00 10.46 

21000,00 11127.32 0.00 55.94 % 
9.10 3.21 0.00 35.31 0 

10.50 0.48 0.00 4.62 % 
119.00 0.00 0.00 0.00 
280,00 0.00 0.00 0.00 

1400.00 0.00 0.00 0.00 % 

ROW NUTRIENT 

1. PROTI(JS 
2. FATS 
3. FIBRES 
4. CAl,ORIES 
5, CALCIUM 
6. TROU 
7. VITAMIN A 
K. THIAMIN 
9. RIHOFLVN 

10, NIACIN 
11. VITAMIN C 
12, FULATGS 

RECOMMENDED 'JFEKI,Y CUT 
-wr rrrr- 

 
-----------r- - rr --r- ----- 

SL 140. 	FOODS 	 P.U.CUST( .) 

I 	LGG 	 1.00 
2 	COOKINGCIL 	 2.50 
3 	JAGGGRY 	 0.60 
4 	RICE 	 0.55 
5 	!. HE AVATA) 	 0.35 
6 	PHlJr - 0PEE 	 0.15 

TONAL !JEEKLY CnST CH' THE DIET = RS. 34.97 
a-a fl------rte..------- -w www------ 

AMUUIJTS(10O(fl-IS ) 

15,70 
0,47 
3.20 

15.89 
19.17 
4.99 

s NUTi2ITIUNAL TMDAT.ANCE(TGTA1,) = 	154.55 
aa-a. anfla arwrw wr arw wawwr w rw arw 

N(rtE:IN ADDITION) '!C THIS 10 MG OF E'ULIC ACID IS TU BE TAKE'! AS 
SUFPLIMENT(IN TIFF FORM OF TABLETS) 



SL NO. F'0UDS P,U.CUST(RS.) 

I EGG 1.00 
COUKINGCIL 2.50 

3 CAUP,AGE 0.10 
4 MMrTHI-SAG 0.10 
5 JAGCERY 0.60 
F PALAK 0.10 
7 WHEAT(ATA) 0.35 

AMOUNTS(1000MS) 

7.42 
1,h(! 
7.00 
6.49 
2.05 
7.00 

35.00 

72 
 TAHLF-C 

---------- 

PHASE-3 :EFFECT OF COST UFCREAMENT Oil Wtl'TRITICN:- 
...w-. -S-a-wi-r. -w-r-:----------w---o---------•_--- 

ITERATION NUMBER:- 1 
-  w------------..- 

CATAGURY:-EXP CTINC-MOTHERS  :IJCN-VEGETARIAN M.ONTH:-FERRUARY 

RFCOMMENDF.0 VIFENLY CIET 
"..ww--wrrwr..rr--------------- ._..r 

SL lJC. 	FOODS 	 P.tl.CUST(i~S.) 
1 	EGG 	 1.00 

COOKIr1GCIL 	 2.50 
3  CABBAGE  0.10 
4 	JAG;E;RY 
5  RICE  0.55 
6 	WHEAT(ATA) 	 0.35 

TOTAL WEEKLY COST CN' T14E DIET = AS. 30.11 

AMUt1i'T5(100GMS) 
14,13 
0,65 
2.17 
3.01 
3,35 
29.99 

% NUT1tITIUNAL IMRALANCE(TOTAL) = 	265.79 % 
-- - -- -- -- -.. A.. 5_ w r.- -- - -- - -- -" 

N07E!IN ADDITION TC THIS 10 MG OF FOLIC ACID IS TO BE TAKEN AS 
SUFPLITAEMT(IN THE FORM OF TARLE'rS) 

ITEPATInIJ THINKER:- 2 
www---------------- 

CATAGURY: -E,XPECTINC-MOTHERS 	:NDN-VFGFTAtlIAN 
	

11m`1T1J:-f LhRUAR' ' 

RECOMMENDED WELKLY CIFT 
--------------------------------- 

TOTAL WEEKLY COST CH THE DIET = RS. 26.q6 
.rw.,aw.n +.lwwaw.Iwrwww-r---------- 

NUTIUTItJNAL IMr ALANCE(TOTA11) 	1093.11 

NOTE:JN AUDITIofl TC THIS 10 MG OF FOLIC ACID I5 TO 13E TAKEN AS 
SUPPLIML:MT(IN THE FORM OF TABLETS) 
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T115 FINS L rF,SULTS 

TAFS14E-I) 

PHA; F.-1 :IdHFN C0ST IS GIVEN HIGI1F1 PPIOHITY:- 

CATA(tJRY:-EXP►ECTTNC-MUTIIERS - 	:I4f)W-VFGF'I'AluIAN 	 MfNTH-FEERtIARY 

SLACK 	ANALYSIS 

ROI'4 Id11TRIFI.Y 	PIN.REI)K +SLK -SLK %DEVIATION 
1,  PR0rzrI5 	413,00 246.0() 0.00 59.56 % 2,  FAT 	 301,00 0.00 0.00 0,00 3.  FIRRES 	42,00 39.24 0.00 93.43 % 
4.  CM,vR;fFS 	15400.00 0.00 0.00 0.00 5.  CALCIUM 	.7000.00 0.09 0.00 0.00 % .6. 1R0 	 2R0 t o0 302.63 0.00 108.08 % 7. VITAMIN 	A 	21000,00 94697.94 0.00 450.94 % 
0. 'eifIAMIN 	9.10 9.68 0.00 106.41 % 9.  RIPUFLVIJ 	10,50 5.78 0.00 55.08 10.  NIACIN 	119,00 28.63 0.00 24.06 11.. VITAMIN C 	280,00 1772.00 0.00 632,86 12, FULAl 	S 	1400,00 0.00 0.00 0.00 e 

HECf1MMENUED ----- !VF,EEKLY CIET 
- --- ..----- ---------w.- wa----• 

SL IJQ. 	FOODS P.IJ.COST(RS.) AM(JUNTS(lOUGMS) 
1 EGG 1.00 7,75 
2 'VANASPA'II 2.50 1,90 
3 W HEAT(AlA) u.35 25.'l5 
4 JAGGERY 0.60 0.19 
5 CABRArE 0.10 7.00 
6 MFIVII-SAG 0.10 7.00 1 MM OULI-SAG 0.10 7.00 

PALAN 0.10 7.00 9 RICE 0.55 7.00 
10 FISH 2.00 2.50 
11 JP1) 	DAL 1.00 2.80 

TUTAL 1JEFKLY COST CF THE DIET 	RS. 36.07 

% NUTRITIONAL IMRAL.ANCE(TUTAL) = 1517.80 % 
a as C. arena a---..-ww- .. .a/.wa-a 

NUIE:IN ADDITION 'IC THIS 10 Mu UF' FUNIC ACID IS TO BE TAKEN AS 
SUPPCIMENT(IN THE FORM OF TAE}LFTS) 



3 
INSERT THE VALUE OF ICA'T,IPRD) & 'IVEG AS TC,IP,IV 

ICA'T 1 FOH ADULT-MAN 2 FOR ADU1T-WW OiIAiJ,3 L'')R EXPECTING MOTHERS 
4 FOR MURSING MUTlIFR 5 FUR MAM('HEAVY MURKTNG) 6 F'0PRE-SCHCOL CHILDREN 
7 FOR SCHOOL GOING CH1LUREN,H FO ADOLSCEa(10YF),9 FOR ADOLSCEN'IS(GIRLS) 
,& 10 FUR PERSONS CN DIET 

IPRD SIGNIFIES THE NOiJTT 1 NUMIJFR 

IVEG=1 FOR VEG,2 IOR EGG-EATERS 1 .1 FUR 1•I(1N-VEEG 

3, 2, 3, 

ANY SPECIAL CHOICE ? (PRINT YE ,S CR 1JO) 

YES 

NU, OF FOODS AVAILABLE= 37 

SELECT FROM THE FOLLOWINGS---- 

RICE 
WilFAT(ATA) 
CRANA DAL 
MUNG .UAL 
TJRD DAL 
MASUR DAL 
AkHAR DAL 
CABBAGE 
METHI-SAC 
SARNSO-SAG 
MOQLT-SAC 
PALAK 
CARROT 
ONION 
POTATO 
SEM 
LAUKI 
PHUL-GOBEE 
HARE-MATAR 
KADUUI 
BANANA 
NIMBll 
MELON 
PAPAYA 
TOM ATU 
MILK 
CUR) 
CHEF 
VANASPATI 
COOKINGOIL 
SUGAR 
JAG GFNY 
BREAD 
EGG 
MUTTON 
CHICKEN 
FISH 

ENTER THF NU. OF CONSTRAINTS(CCtaSIS'PING ONE FOOD) 

1,  

ENTER THE ILJDEXES OF FOODS CHUOSEN 

6, 

ENTER N0. OF CONSTRANTS COWS. MORE THAN UNE FOOD 

2,  

ENTER THE NU. OF FfOTS & THEIR INDEXES 

3 5 
 75, 

10, 11, 12, 14, 15, 

ENTER THE MIN OR MAX RE(JUIREMENT~ 

7.00000  ,  2.504000  ,  2.800000 

ENTER .SIGMS OF EXTRA CUNST.RAINTS (G OR U) 

G IF MIN & B IF MAX 

GGG 

Eu lER THE WE7r"TAGFS 
1, t. 1. 
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TAP LE-F 

PHAJ-2 :WHEN NUTRITION IS GTVFIJ HIGHER P[1IUPITY:r 
• rwwaww-w.o-------A1wr-- r - w -------"----------r-w---- 

CATAGURY: -EXPECT'INC -MUTHERS 	:TJDN-VEGETANIAN 	 MOUTH: -FEERUARY 

SLACK Ai1AL1±SIS 
rr"5rwr--------------"'. w..w 

RO NI)TRIF,NT 	PIN.REOD +SI,K -SLK %DEVIATION 

1.  PJ20T11'JS 413,00 218.02 0.00 52.79 % 
2.  FATS 301.00 0.00 0.00 0.00 
:S. FIP1F.i 42.00 0.6G u.00 1.61 
4.  CALURIFS 15400.00 16d6.41 0.00 '10.95 n 
5.  CALCIUM 7000.00 0.40 0.00 0.00 
6, IRAN 290.00 29.11 0.00 10.04 % 
7.  VITAMIN A 	21000.00 100ii4.32 0.00 48.02 % 
8.  TiIIANI IN 9.10 3.17 0.00 34.83 
9.  RII!UFLVIJ 10.50 0.35 0.00 3.33 % 
10.  NIACIN 119.00 0.00 0.00 0.00 
11.. VITAMIN C 	280,00 0.00 0.00 0.00 0 
12. Fr)L117LS 1400.00 0.00 0.00 0.00 

RECOMMErJJ)EL) WEEKLY CIET 
w a  wwwwrw -rwwwrw rw-w-r a  rrwww-ww 

SL NO. FOODS P.1l.CUST(PS.) AMUIINTS(100CMS) 

I EGG 1.00 14.7,7 
2 COUKINGCIVV 2.50 0,53 
3 HHEAT(ATAI u.35 16.05 
4 JAGCERY 0.60 2.14 
5 PHUL-GUPEE 0.15 3.96 
6 RICE 0.55 18.95 
'1 FISH 2.00 2.50 
6 CHANA DAL 1.20 2.80 

TOTAL WEEKLY COST CF THE DIET = RS, 42.38 
raw-rwwrMwrrwwrw r w•1w.~rwwwr ww,rrw 

% NUTRITIONAL IMRALANCE(TOTAL) = 	159.99 
wr.wwrww.lw.,wrwrq-..wi-ww..ww..r..rw 

NUIE:IN ADDITION IC THIS 10 MG OF FOLIC ACID IS TO BE TAKEN AS 
SUPPLIMENT(IN THE FORM OF TABLETS) 



SL 	NO. FOODS N.Tl,CUsT(rk5.) 

1 EGG 1.00 
2 CCQKINGCIL 2.50 
3 WHEAT(A'!A) 0.35 
4 JAGGERY 0.60 
5 CAGBAGE 0.10 
6 RICE 0.55 
7 FISH 2.00 
8. IJRD DAL 1. U0 

AMOUNTS (10OGMS) 

14,36 
0.67 

21.67 
1.91 
1.51 
8 ., 9 8 
2.50 
2,80 

76 	
-rTAPLF-F 

PHA,SI -3 :EFFECT OF COST DECREAUEIJT ON ,JIJTT JTICN:- 
w__-wwww.rw www 	 -_-_---_------- -----_---_ 

1ThNATIfl I t1iJMA12:- 	1 
ww--rw Ml. w_-_---_-_ 

CATAClJI -EXPECTT.NC-1MOTIIFR.S :Nnid-VFGETARTAN M1)NJT1I:-FEEHUARY 

IZECOMMENDEU NPENLV CIET 
-- --w ----- 

TUTAT. WEEKLY COST CF THE DIET = RS.. 	37.611 

NUTI ITIUNAL IM9AIANCF(TUTAL) 	187.04 
-__-_--~---------------------- 

NU'T :IN ADDITION) IC THIS; 10 MG OF FOLIC ACID IS TO BE TAKEN AS 
SUPPLIMENT(IN THF FORM OF TABLETS) 

ITERATION NUMBER:- 2 
w--w _ww_ ---ww-- 

CAIAGOJRY: -EXPE(TING -MUTIIFCmS 	;NT)Ij-VEGETAKIAN 
	

MTINTII: -FEE RUARY 

l~F.Cl1.1MENIjED 	NFE!LY 	CIET 
_www ----------------- _-w- w ---www 

SL NC. FOODS P.1l.CUST(RS.) AMUIINTS(100GMS) 

1 EGG 1.00 7.75 
2 VANASPA7I 2.50 1.90 
3 HEAT(ATA) 0.35 25.75 
4 tJAGGERY 0.40 0,19 
5 CA1~RAGE 0.10 7.00 6 iMETHI-SAG 0.10 7.00 
7 MOOLI-SAG 0.10 7.00 
A PALAK 0.10 7.00 
9 RICE 0.55 7,00 

10 FISH 2.00 2.50 
it URD DAL 1.00 2.80 

TOTAL WEEKLY COST CF THE DIET = RS.  3G.07 
.-..-w- -_---_r-..-w-..---w..- 

N'tJTRIl'IUNAL IMiACANCE(TUTAL) = 	1517.80 	%  
a 	w- wi 	-• -ter_-a_w_w r-__---r 

NU'E:iN AUDITZQII IC THU 10 HG OF FUIIr ACID IS TO BE TAKEN AS 
51J1'PT.IMl.N'1''(IN THE FORM OF TARLFT, ) 
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INSERT THE VALTJE OF ICAT, IPRD rw 'I VFG AS IC, IP, TV 

ICAT-1 FOR ADULT-"rIAN 2 FOR ADUL'1-J-IOi1AN, 3 FDR EXPFC'IING MOTHERS 
4 FtaR NURSING MU'I}IFR 5 FUR MAN(LA AVY 4JURKING) 6 FIJPRE-SCHCOL CHILDREN 
7 FoR SCHOOL GOING. CHiLDREN,8 FOP ADOLSCES(HDY!i),9 FOR ADULSCENTS(GiRLS) 
,& 10 FOR PERSONS 014 DIET 

IPR[ SIGNIFIES THE MONTTH NIJN IFR 

IVEG=1 t' UR VEG, 2 FOR EG EATERS C 3 FOR NON-VE G 

6, 5, t o 

ANY SPECIAL CHOICE ? (PRINT YES CR NO ) 

YES 

NO, ON FOODS AVAILA.bLE- 30 
SELECT FROM THE FOLLOWINGS---- 

 

6  RICE 

	

8 	WHEAT(ATA) 

	

10 	CHANA DAL 

	

11 	MUNG UAL 

	

12 	URD DAL 

 

14  MASUR DAL  

 

15  ARHAR DAL 

 

21  PALAK 

	

24 	O N:IUN 

 

25  PoTATU 

	

28 	LAIJKI 

	

29 	KAR~:I~A 

	

;t0 	RRIAJJAI, 
32• CUCJMBER 

	

33 	HriINDI 

	

37 	KA[)UU 

 

41  BANANA 

 

43  JACK-FRUIT 

 

44  GRAPES 

	

46 	N.IMBU 

 

47  MANGO 

 

57  TOMATO 

 

58  MILK 

	

59 	CURL) 

 

63  GHEE 

 

65  VANASPATI 

	

66 	COOKINGUIL 

	

67 	SUGAR 

 

6A  JAGGERY 

 

70  BREAD 

ENTER THE NU. OF CONSTRAZNTS(CUN'SISTIIJG ONE FOOD) 

1, 

ENTER THE INDEXES OF FOODS CHURSFH 

58, 

ENTER NO, OF CUN5'.IRAN1S CONS. MCRF. THAN ONE FOOD 

1,  

ENTER THE NU, OF FOODS & THEIR INDEXES 

2,  
6, 8, 

ENTER THE MIN OR MAX RE(111IRE'IMEr1T$ 

17,50000  ,  14,00000 

ENTER SIGNS OF EXTRA CONSTRAINTS (G OK 13) 

G IF p1IH & t3 IF MAX 

GB 

;ENTER TILE WEIGHTAGES 

to It 



SJ J 	N,], FOODS P.U,CUST(I.) 

I KARELA 0.15 
2 HEAT(A'TA) 0,35 
3 MILK 0.50 
4 JAGGERY 0.60 
5 PALAK ' 0.15 

CfOKINGCIL 2.50 
CHANA DAL 1.20 

TOTAL N FKLY CnST CF THE DIET R5. 	23.52 
• mow w-aa- - 	-w..wwwaw S-.. www w w..w 

°~ 	Nt~TRTTIUNAL TMPALANCF(TI)TAL) _ 	094.39 
w..r .w wwsa q- rw M1. .w-.- wwwllw- wwwwr 

AMOUNTS(100MS) 

0.50 
14.00 
17.50 
5.05 
7.00 
1.09 
2,50 
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THE FINAL ph,SIJLIS 
-AAww---a a-ww-w w w--ww-w 

~AIJ fJ~ U 
w nw wwww www 

Mw 
AHASF-I :WHEM CU,ST IS GIVEN HIGHER PRIORITY:-  

.. 	 -www-I  - --- ------ -w --mow..wwww 	-- - w w 

CATAGGRY:.PHE-SCflUCL CHILDREN :VEGE`PARI N 	 MONTH: -MAY 

SLACK AjJALNSIS 

RtTh NI)TRIENT 	NIN.RbQD 

1.  PROTINS 182,00 
2.  FAM 224.00 
3,  F19RES 0,00 
4,  CALORIES 9800.00 
5,  CALCIUM 2800,00 
h. IRCf4 175,00 
1, 
B. 

VITAMIN 	A 
7HTAMIN 

:7700,00 
5,25 

9, RIAUFLVN 5.95 
10. NIACIN 70,00 
11, VITAMIN C 280.00 
12•, F I.1LATES 700,00 

+5LK -SLK %1)FVIAIIO14 
109.20 0.00 60.00 
0,00 0.00 0.00 
33.90 0,un 0,00 
0.00 0.00 0,00 

8486.23 0.00 303.08 % 
df.51 0,00 50.56 % 

36723.95 0.00 470.44 % 
4.22 0.00 80.41 %. 
2.41 0.00 40.43 
1.33 0.00 1.89 
0,00 0.00 0.00 % 
0.00 0.00 0.00 % 

FFCnt4MENlDED WEEkL1 CIFT 
w a_..w_w n w w e.. a-a a-www--w--w- 	-- 
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TAnLF.-F 
S 	- - wr 

PHA;sF-2 :41HEN PlUTR'ITI1)N I$ GIVEN HIGHER FRTOI I'IY:- 
a - S - - - r - S 5- 5- - a - a a r w r r r - w r w r r w w - - - - - - - - - - - - O - - r w w 

CAlM ORY:-PRE-SCHCCL CHI1,[)REN :VEGETARIAN M(ii1TH:-MAY 

SLACK  ANALY  I5 
. 	 --------------r 	--..------ 

ROW NUTRIENT MIN,RCOD +5LK -SLk %VFVIAIION 

1., PRCTIWS 102,00 111.16 o,00 77.56 % 
2. FATS 224,00 0.00 0.00 0.00 
3, FIBRES 0,00 43.75 0.00 0.00 % 
9. CAT,ORIF3 9800,00 0.0u 0,00 0.00 
5. CALCIUM 2800.00 703.94  •U.00 25.14 % 
6. T)Z(Ji 175.00 4.04 0.00 2.31 % 
7•, 111TAMIN 	A 

TIIIAMIN 
:7700,00 0.0u 	. 0.00 0.00 

54.73 . 5.25 2.87 0.00 
9, IW1UFLVN 5,95 1.56 0.00 26.16 % 

10,•NIACIA 70,00 0.00 0.00 0.00 
t1. VITAMIN C 200.00 0.00 0.00 0.00 j 
12. FULAIES 100,00 0.00 0.00 0.00 

RECOMMENCED WEEKLY GIFT 
~--------wr- 

SL Nf). 

1 
2 
3 4 
5 
7 
9 
10 

FOODS 

SUGAR 
KAUnu 
OUTPUT 
CUCTi 413E'P 
r~HEAT (A'IA) 
fi.LLK 
RTCF 
UT INJAL 
PALAK 
COO KINGCIL 
CHANA CAL 

P.U.COST'(ft3.) 

•0.75 
0.20 
0.50 
0.30 
0.35 
0.50 
0.55 
0.2C 
0.15 2.50 
1.20 

AMUt1NTS(100GMS) 

0,86 
'r.0o 
7.00 
7.00 
6.09 
17,50 
1.91 
6.37 
0,35 
1,04 
5,01 

TUTAL WEEKLY COST CF' 'THE DIET = R5, 32.02 
w~~wi..r rw wr-ww wwww~w..rwr rwrrr w 

$ NUIRTTIOUAL WALANCE(TUTAL) 	85.87 % 
w-------ow----m-m------------- 



m 

T.AALF-F 
an 

PHA$L-3 :EFFECT [lF COST UECREAMFrJT ON NIITAIT.ICN :- 
w-a(-w 	r- r.1rw.Ir r sa r 	a a--- wr w 	 a +-a - ter• 

ITERATION 14111 MER:- 	1 
rwa---n-r-rrr-- rrw 

CAIACURX:-PHF-SCHOCL CHILDREN :VEGETARIAN MflNT11: —MAY 

RECOMMENDED 	4'FEV 	LIFT 

SL NC, FOODS P,!1,CUST(HS.) AMOUNTS(100CMS) 

1 SUGAR 0.75 5.42 
2 KARF.LA 0.15 0.06 
3 W1INUI 0.50 7.00 
4 l HisA'I(A7A) 0.35 14.00 
5 AT  K 0.50 17.50 
6 TfMATn 0.40 0.73 
7 CUC►IM13E'P 0,30 7.00 
s PALAK 0.15 2.80 
9 COUKINGC Ila 2.50 1,25 

10 CNANA DAL 1.20 0,49 

TUTA1, WEEKLY COST CE:' THE MET = RS. 27.73 
rrwrrrrorrrwrrrawaii-rte+++-an 

o NUxRTTT0NAx,. TM1AI,ANCE(xUTF\i,) = 	251.74 
as fl-www a., wwr.. na.!n w..- r 

ITERAT In~1 NUMBER:- 2 
*ww-rw---------r a  

CATAGORY:-PRE 4SCHOCL CHILDREN :VEGETAKIAN 
	

MONTH: - MAY 

RECOMMENDED WEEKLY CIET 
rrrrrrrrrrr wrrrrrwrr-sw_ar•wrr w wrr 

SL tin,  FOODS  P.U.CUST(KS.) 

1  KARFLA  0.15 
2 	WHEAT(A'ZA) 	 0.35 
3  HIL K  0.50 
4  JAGGFRY  0.60 

PALAK 	 0.15 
6  COOKINGCIL  2.50 
1 	CHANA CAL 	 1.20 

T1J'TH1, WEEKLY CnS'r CE:' THE DIET = RS. ' 23..52 
-_-r----a... ..r-w..-w0----- ----- 

°k NUTHT IUMA1., TMTIALANCE(TtJTAf,) _ 	893.92 °r 
raw ww.~--------------rww.w+-w-r 

AMn11NTS (100GM5) 

0,50 
14,00 
17.50 
5,05 
7,00 
1.09 
2.50 



INSERT THE VALUE OF LCAT,IPRn ti IVEG AS TC,IP,LV 

ICAT=1 FOR ADULT-MU 2 FOR AnUT,'T-NO1-1~1rd, 3 FrM EXPECTIN(; (4GTf E;RS 
4 FOR NURsT1'JG MOTNE.Hh 5 FOR MAN(HEAVY JURKT.JIG) ( FOPRE-SCUCUL GEIILOREN 
7 FOR SCHUf]L GOING CHILDREN,8 FDF AUOJ.,SCFS(i O.YA),9 FOR ADULSCENIS(GIRLS) 
,& 10 FUR PERSONS ON DIET 

IPRD SIGNIFIES THE MO',itTfl NUMBE 

IVEG;1 FOR VEG,2 FOR ECG-EATERS 	3 FOR 1\1UN-VEG 

Sr it 1, 

ANY SPECIAL CHOICE: ? (PRINT YES CR 1JO ) 

YES 

NU. OF FOODS AVAILABLE= 35 

SELECT FROM THE FULLOWI GS---- 

	

`'~ 6 	RICE 

 

8  WHFAT(ATA) 

	

10 	CHANA DAL 

	

11 
12  MR G 

D AL 
DDAT 

	

14 	PIASUP DAL 

	

15 	ARHAR DAL 

 

17  CABBAGE 

	

18 	M 'THI-SAC 

	

19 	,SAPIJS0-SAG 

	

20 	MUOLI-,SAC, 

 

21  PALAK 

	

22 	CARROT 

	

24 	0NIUfl 

	

25 	PU)TATU 

	

27 	?t•1 

	

28 	LAUKI 

	

31 	PiIIJL-G013F E 

	

35 	HARE-MA;cAR 

	

37 	KADUiJ 

	

40 	AMPLE 

 

41  BANANA 

	

46 	N1MIiU 

 

50  MELON 

	

51 	ORANGE , 

 

52  PAPAYA 

	

57 	TOMATO 

 

59  MILK 

 

59  CURD 
63GHEE: 

 

65  VANASPATT 

	

66 	CUOKIIJGUIL 

	

67 	'SUGAR 

	

68 	JAGGFFtY 

 

70  BREAD 

ENTER THE NU. CF CONNSTRAtIVTS(CORSISTIIJG f)IJF, FUQU) 

0, 

ENTER Nfl. OF CUNSTRAWTS COILS. JMCRRE THAN UNE N OOD 

1, 

ENTER THE NU. OF FOODS & THEIR INDEXES 

10, 11 r 12, 14, 150 

ENTER THE MIN OR MAX REUtJIREMENT.S 

2.900000  , 

ENTER SIGNS OF -EXTRA CONSTRAINTS (G OR u) 

G IF MIi'J & U IF MAX 

G 

EJITER TILE WkETGH'TAGES 



SL 	NO, FOODS P.1),cr)S•r(i~s.) 

1 COOKINGCIL 2,50 
2 JAG(ERY  
3 IJR/~ I) 	f)AL 1.00 ^ 
4 il~J~)FJI -SAG 0.10 

5 WHEAT(MA) 0,35 
6 POTATO 0.15 
'1 PALAK 0.10 
8 VAi ASPAH 1 2.50 

AMOUNTS (10OGMS ) 

3,10 
19,48 
2,80 
1,29 

41,55 
7,00 
2,03 
0,46 

tilE FINAL flE IJIIS 
------rr-s-------- ---- 

PHASE-1 ;11TIEN CUSI TS GIVEM HIGHER PPIORT'rY:" 
r-rw-r-~--------r. r------------ -------- 

C~1'1hGURYt-NAN (HEAUY 	WORKING) :VEGE£ IT N MONTH; -JANUARY 

SLACK 	A 	A1,Y313 
-••»..r.. r---- 	- 

 
---- 	 - 

RUW 1411TRIEUT MIN,RFGI) t3LK .-SLK %DEVIAIION 

1. PROT'PJS 385,00 211.56 0.10 54,95 % 
2,  FATS 434,00 0,01) u,00 0,00 % 
3,  FIfRF;; 42,00 45.62 0,00 108.63 % 
4,  CALORIES 25900,00 0.00 0,00 0.00 
5,  CALC.IU11 3150.00 31754.59 0,00 1008,08 
6,  IRON 158.00 370,76 0.00 220,70 % 
7.. VITAMIN A 2100u,00 0.0u 0.00 0.00 
6, TUTAMIN 14.00 8,7D u.00 62.49 % 9, RIRUFLVIJ 15.40 0,5u 0.00 3.26 
lU. NIACIN 168.00 27.57 0.Un 16.41 % 
11.. VITAMIN C 290.00 0,00 0.00 0.09 
12, F0liA7ES 'In0.0O 0,0u 00.00 0.00 

_____ 2 _ 	 LE 1; .LFL  

TOIAL U E1;LY COST CF THE UIET = RS. 39.31 
r-- ww w a r r r- a r aa r.. r S wa r r o wr..rr 

NU'tRTTIiJNAL Tt10A1 ANCR(TOTA1) = 1471.66 1 
+0- ---------d../.r.r-------Ylr--- 
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'Ii.9I,F-F 

PFIA$iF-2 :W11E'V IJU'!R1Ti0N Iii GIVEN HI(;HER F12iUI+ITY:- 

CATAGIJRY:-MAN (HEAVY WORKING) :VEGETARIAN 
	

;IONTH: - JANUARY 

SLACK 	Ai A0,1$IS 
-- a w w w w w w. - - - - S w- w-- r w w w w 

ROW I4UTRIENT PIN,RLQU +SLK -SLK %DEVIATION 
1,  PRNTTN,S 385,00 2!i7.54 0.00 66,89 % 
2,  FATS 434.00 0,00 0,00 0,00 ̀-, 
3.  FIBRES 42,00 23.63 u.00 56,27 
4.  CALORIES 25900,00 0.00 0,00 0,00 % 
5.  CALCIUM 	a 3150,00 0,00 0.00 0.00 % 
6.  IRflA 168,00 214.82 0.00 127.87 
7•. VITAMIN A 21000.00 0.00 ti,00 0.00 % 
8. 'THIAMIN 14.u0 2.14 0.00 15.25 
9, RIAUFLVN 15.40 0.00 0.00 0.00 % 
10. MIAC114 168.00 0.00 0.00 0.00 
11, VITAMIN C 280.00 0,0u 0.00 0.00 % 
12. F1)LATES 700.00 0.0~) 0.00 0.00 % 

RFCOtIM ~;LADED wEENLY CIE'l 
ww-------------w w---- - —www~.www 

SL NO. 	FOODS 	 P.U.CUS'1'(HS.) 

	

1 	3ANANA 	 0.30 

	

2 	SUGAts 	 0.75 

	

3 	JAGGERY 	0.60 

	

5 	PAI AK 	 i.10 

	

6 	ARIIAR CAL 	 1.20 

	

7 	WHEAT(ATA) 	0.35 

	

8 	POTATO 	u.15 

	

9 	GHEE 	 6.00 

	

10 	KADnU 	 0.20 

	

11 	COUKINGt IL 	 2,50 

	

12 	MILK 	 0.50 

TOTAL WEEKLY COST [f' THE DIET = RS, 53.90 
.. S- -w.iw rwwwwrwwn»sw rwwwwwnrwwr 

NU'IKITIUNAL IMflAT.ANCE:(TUTAT,) = 	266.29 % 
w -Ca www Awwwa-w -A A fwa w w w ~.wwrwr 

AMOUNTS (100GMS) 

8,81 
b,75 
0,36 
24.80 
2095 
10,00 
17,20 
7.00 
0,51 
7,00 
3,12 
1,40 



140. FOODS P. U.Ci1ST(E2S. ) 
i CHAn1A 	DI a 1.20. 
2 JAGGERY U.ao 
3 RICE 0,55 
Q MTLK u.50 
5 PALAK 0.10 

f,IAST1 k 	CAG 1.00  
WHEAT(1A)  

A POTATO 0.15 
9 ARIIAR 	CAL 1.20 

10 BANANA 0.30 
11 CfUVIMGC 1T, 2.50 
12 SUGAR . 	0.75 

TUJIAL .WEEKLY CnST rF THE DIET = 
wrw 

 RS. 	4 8 .90 
--- w.. ww 	 *____-..w 

% NUIT1UNALTNPAANCE(UTATJ) = 	2 7 2.75 
rrw ww rw.a.- wrwwrrrw-rw rw rw rw..ww 

AMfJI)NTS (1000MS 

2,12 
U.43 

22,42 
0.51 
3.08 
6,10 

19.58 
7,00 
1.78 
10,22 
3,62' 
6,59 

84 	
TAHLF-F 

-- -www-w- 

PRASE-3 :FE'FECT OF COST I)FCREAI.1Fi1T 014 1JTJTRXTICN!- 
--Rwwwrw-w-r----C--Tww-w---------"-r-----T rrr -- 

ITERATID) id1Jh1BH:R:- :l 
wwrw w--w Aw. - ---wA 

CA7AGURY:-MAN (HEAVY NORRKING) :VEGFThRIAN 110NTH:-JANUAI 

RECOMMENDED tlF:h LY f_IET 

ITENA'TICi'i 	 2 
---w-r---w------w- 

CATAGURY:-MAN (HEAVY WORKING) :VEGE't RTAN 	 M0NTH:-JANUAf 

i3Ecnmmi, 1QFi) v4F00 C IF:T 
w rr.rwww.~ww-r--ww rww --- w------w 

SL 140, 	FOODS 	 P,U,COST(k~s,) 

	

1 	COOK'INGCIL 	 2.50 

	

2 	LJAGGERY 	 0.60 

 

3  RTCF  0.55 

	

4 	i-1TLK 	 ii .50 

 

5  MfULI-SAG  0.10 

 

6  WHEAT(AIA)  0.35 

 

7  POTATO  0.15 

	

8 	CA13FPAGE 	 0.20 

 

9  PALAK  0.10 

	

in 	uJP1) UAL 	 1.00 

	

11 	S'JGAH 	 0.75 

T0AT, WEFKT y CnST rF THE UTET 	RS. 	33.0 
w ww rw wr.. e r..w alw - ----------- 

o MUTHT'TiJNAT, IRALANCE('tOTAL) = 	.119.27 
wr.w rwnwwww-rww+wrrw www-------- 

AMOIJNTS(100GMS; 

3,51 
0.01 

10.45 
4.25 
0,128 

31,55 
7,00 
U,34 
3.11 
2.80 

15.94 



TTFRATIUN NIJMUF:H:- 3 

CAMAGIJRY:-MAN 	(HFAVY WOk <I1IG) 	:VFGETARTAN MONTH:-JANUAR) 

JlCfliHDFi) IVFL < y f; IET 

SL MI. F0Unu n.U.(J"T'(ii,.) AMIJUNTS(]000MS) 
r.,nrKITGr. tT~ 2 ..;~ 3.10 2 UPI) 	UAL 1,.0 2,30 3 VVI ASPAT I 2,3 O , 4 

4 r1fl(J1I-3j~; ~~t~ 1 , 29 ii/HI A''rATA) U 	i5 41,55 C 0.1 ` 7.00 7 HaL!K c'.1'' 2.03 P JAGGEP,Y J.t~~ 19,'R 

TOTAL W EKLY Cf ST CF THE DTET = R5. 3q.3i 
n_r -_n1-_---------------------- 

NUTRITIONAT, TF•gtaAT AMCF. (9'i.J'~I',T~) = 	i471.  u5 P 
w-------- --wr--.~-w ~ ----------- 



INSERT' THE VALUE OF ICAT,IPRD ;'IVEG AS IC,IP.IV• 

ICATX'1 FOR ADULT-MAN 2 FOR ADU1,'T-WOMAN,3 FOR EXPECTING MOTHERS 
4 FOR NURSING MOIHER~,5 FUR MAN(HEAVY WORKING) 6 FOPRE-SCHOOL CHILDREN 
.7.FOR SCHOOL GOING CHILUREN,R FOR ADOLSCES(BOYA),9 FOR ADULSCENTS(GIRLS) 
',& ,10 FOR PERSONS ON DIET 

TPR p SIGNIFIES THE MONT'TH NUMBER 

IVEG;i FOR VEG,2 FOR EGG-EATERS & 3 FOR NON-VEG 

2, 6, 3,  , 

ANY SPECIAL CHOICE ? (PRINT YES CR NO ) 

NO, OF FOODS •AVAILABLE= 40 

.SELECT FROM THE FOLLOWINGS•-..- 

1 

i 

6 RICE 
8 

CHANA(DAL) 10 
11  DA

L 2 URD DAL DAL 

ARMAR DA L 25 

ARWIK 23 

1 
24 

POTATO 
28 
2q KARELA 
30 

CUCUMBER 
33 

PARWAL 

BANANA 41 
43 JACK-FRUIT 
44 ,GRAPES 
45 IJAMUN 
46 NIMBU 

 47 MAN 
LICHT 

50 
52  PAPAYA 
57 TOMATO 
58 MILK 
59 CURD 
63 GHEE 
65 VANASPATI 
66 COOKINGOIL 
61 
69 JACGERY 
70 BREAD 
71 
72 MUTTON 
74 CHICKEN, 
75 FISH 

ENTER THE NO. OF CONSTRAINTS(CONSISTING ONE FOOD) 

2, 

' ENTER THE INDEXES OF FOODS CHOOSER 

6, 41, 

ENTER '"'NO. OF!CONSTRANTS CONS. MORE THAN ONE FOOD 

2, 

ENTER THE NO, OF FOODS & THEIR 'INDEXES 

10 3 , 11, 12, 14,15, 
72, 74, 75, 

ENTER THE MIN OR MAX REQUIREMENTS 

7:000000  14.00000  ,  2.900000 

ENTER SIGNS OF EXTRA CUNSTRAINTS(G OR B) 
G IF MIN C B IF MAX 

~GGr 

ENTER THE WEIGHTAGES 

to i, to 1, 

2.500000 



87 

TIUF: FINAL RESULTS 
------ ---------------- 

TABLE-U 

PHASF-1 :HEN CGsi IS CIVKrJ Hir;IIFR PRInRTTY:- 

CAT AGORY -ADULT-NONAN •: JJfN-VECETA[2IAN MONTI1: -JUNE 

SLACK ANALYSTS 

RU! NUTRIENT 'N' IN.aE' 0 +SLK -SLK %DEVIATION 
1. PNQTIUJS 315.00 78,34 0.00 2.  3.  

FATS FIPRFS 252.00 
15.00 0.00 

12.67 0.00 
0.00 

24,97 
0. 

36.21 
% 

4.  CALURIES 13300.00 0.00 0.00 0.00 % 5.  CALCIUM 2800.00 1442.07 0.00 51.50 h, 
7, 

Tkt0N 
VITAMIN A 

224.00 
21000.00 

106.93 
20022.60 

0.00 
0.00 

47. 
% 
° B. 

9, 
10.  

TI17Ar'I^! 
RIAiJFLV!J 
NIACTIJ 

7,70 
9.10 

3.10 
0.00 

0.00 
0.00 

40.29 
0.00 

% 
% 

11.  VIT; PIN r 
105.00 
290.00 

0.00 
111.34 0.00 

0.00 
0.00 

39.76 
% 
% 12.  Fur,AILS 700.00 0.00 0.00 0.00 

FOODS 

POTATO 
CPOKIr1GCIL 
FISH 
WIEPT(ATA) 
RTCF 
13AIJANA 
AP 14T 
UPI) UAi, 
ii'4 I N D T 

LAK 

E2FCr) 1MENDFD WELKiY EIET 

P.U.00.5T(NS. ) 
0.30 
2.50. 
2.00 
0.35 
0.55 
U.35 
0.15 
1.00 
0.20 
U.15 

0 

AMOUNTS (l00GMS) 

2.43 
2.34 
2,50 

16.39 
7.00 

14.00 
0,95 
2.80 
0.97 
7,00 

SL NO, 
1 

7 

10 

T07AL WEEKLY COST CE THE DIET = RS. 30.25 
a_-_- --r-__-----_-,- r---------- 

NU'TRTTItJ~NALL TIIPALANCE(TUTAt)) _ 	340.44 ---........---------.,-t-___________ 



Si, 	Ile. FOUI)S P.TJ.CUST(HS. ) 

1 UHI? DT 0.20 
2 POTATO 0.30 
3 
4 

PALAK 
I5It 

0.15 
2.00 

F WR  AT(ATA) 0.35 
7 RTCF 0,55 
R Hn11A14A 0.35 

VAHASPAT1 2.50 
10 ARH11R 	UAL 1.20 
11 13PINJAL 0.15 
12 Ct1C11MPER 0.20 
13 M!JTTOM 2.50 
14 C0UKI GCIL 2.50 

T(JTm, 1JL:E1LY.CnST 	CP' 	THE 	DIET 	= RS. 	41„8H 

% 	NUTRTTIl3NATI IMI)AtANCF(TUTAL) 78.42 
----w---.(------------ 

AM11II1~T5 (1000M5 

0.42 
1.96 
1.37 
1.85 
4,46 
h.05 

28.95 
14.00 
0.75 
2.80 
3.58 
2.99 
0.65 
0.76 

_TAB_LE_-E 

PHA31 -'' :'IlILM MUTN'T'1'ILN IS GIVEII HIGHER FUIURI7Y:- 
- ---------+._------- --------------------------_--- 

C17 ACUR Y : -n DULT.bIUN AN 
	

:1JnIJ-VEGETARIAN 	 MONTH JUNE 

• LAC I! 	,>1tJ4LYSTS 

RU' ii!JTRIFIJT 1"IPJ.RHOU +SLK -SLK °UF:UTA'IIC 
1 » ki~0TT115 315.00 150.35 01.00 47.73 pa 2.  FAT;; 252.00 0.00 0.00 0.00 % 
3.  rIPI?Fi, 35.00 0.00 0.00 01.00 % 
4.  CALUPIES 13300.00 4074.92 0.00 30.64 % 
E

CA►LCItUM 2800.00 0.00 0.00 0.00 % . 11{nil 224.00 0.00 0.00 0.00 % 7. VITANI'1 	A 21000.00 0.00 
8, 

 0.00 0.00 % 
711110IN 7.70 0.00 0.00 0.00 % 1. RTPlJFLVIV 9.10 0.013 0.00 0.0w % 10.  t1IACTif. 105.00 0.00 0.00 0,00 % 11.  'VITAMIN 	r 290.00 0.00 0.00 0.00 % 

122. FULi~tE5 700.00 0.00 0.00 0.00 % 

HECOt1MENDFp WEEKLY C IF'P 
-------------------- ----- ------ 



SL 	FJC, FnUnS P.U.CUST(RS.) 

1 HASUU CAL 1.0n 
2 CO1KINGCTI, 2.50 
3 POTATO 0.30 
4 FISH 2.00 
5 E(;G 1.00 

WlaEAT(A'IA) 0.35 
7 13TIIM1)T 

0.20 I4TC. 0.55 
9 PALAK 0.15 

10 IdilTTUtt 2. bO 
11 HAVANA 0.35 

TOTAL WEFKGY CnST CF THE bTET = R.S. 	31.98 
r----- ------------+r w/Aww--w-r- 

NUTRITTt1NAI, THPAI ANCE(TUTAL) 190.57 
- .r w-w--- w-wr -w w -------w------ 

AMWJNTS(1000MS) 
2.80 
1,68 
1.95 
1.33 
2,89 

1.6.12 
4.37 
7.42 
2.24 
1,17 

14, 00 

TAPLE-F 
wr..w~wwr--r 

PHASE;-3 :EFFI;rT OF C_UST UFCREAP1F:NJT OIJ IJU'TRITICN:- 
w-rr wr w~.rr ww-~.----r ----------- --------- wrr- 

ITF;RATIr J J1J11~ER:- 	1 
- - - - - - - - - - - - - - - - - - 

CA'TAGrJRX:-ADl.)LT-~IUNAN :IJnrJ-VEGETARIAN MONTH:-JUNE 

ww-w-r----- 
HF.,Cntih1EN0ED 0FENI_,Y 	CIET 

--------- - 	w-rrwww.rr 

SL 	Hr. 	F,nU11S P.11. COST (US.) A MLJTlNTS(lOOGMS) 

I 	POTATO 0,30 2.03 
2 	P LAK 1).15 2.14 
3 	FISH 2,00 1.48 
4 	EOG 1.00 3.24 
S 	'WHEAT(ATA) 0.35 10,71 
F 	ItTCF 0.55 19.61 
7 	13?1NANA 0.35 14.00 
Q 	tllAS11H 	CAL 1.00 2.80 

BHI^'DI 0.2~' 4.22 
10 	COUKIMGCIL 2.50 1.67 
11 	HUTTO 2.50 1.02 

TU 	L I~EFKLY COST OF THE DIET - 	PS. 	36.92 

t 	NUTRT'TIUUAI, 	IMPALANCE(TOTAL) = 	106,64 
---r----w--w- .www------ww--rr- 

ITERATIOW IJ1JMOER:- 2 
..-~I-1~-w----------- 

ChTACUFY : -ADT1LT-WC' AN 	 : UJnN-VFGETARINN 	 MOHJTH : -,IUNE 

fj9Cnrth1E"rDf'l) WEEki.~Y CIF.T 



TTFlATIlm+ N!1MI3EIlO.- 3 

CA'TAGURY: -ADnLT-l IUFAN 
	

:fN0(J-VEGE.TARTA! 	 h1(JNTl1:-L]UNE 

RECONMENDFU lgFEFLY rIFT 
 -- -  - --__-r--- --- --- - -----  -- - --  

SL 	NC. Ff(JDS r'.1l.CUST(12S.1 AN(JIJfTS(1000MS) 

1 PfTATn 0.30 2.43 
2 1T311 2.00 2.50 

WNE.AT(A'A) 0,35 16 	3q 
RTC' 0,55 100 

5 UA1JANA 0.35 14,00 
F 1\PWT 0.19 0.95 
7 

~ t3
URD 

 INUT 0.20 0,9 7 
9 PALAK 0.15 7,00 

10 CffJKIMGCIL 2.50 2,34 

TOTAL tJEFKI~Y Cn$T CF' TNF: UIFT = R5. 	:0,25 
w~..wrr-.~.wr ww ..wwwa-.-w-ww., r.ww 

°k NUTR TIUNAI, IMsA1_ANCF(TUTAI,) = 	340.44 



RUI4 IJ(JTRIENT 	VIN.RENU 

1, PRrl'TI(JS 560.00 
2,  
3,  

FATS 
FIPRF. 

175,00 
41.00 

4.  CALORIES 10500.00 
5.  CALCIUM 2800,00 
h. iNOlJ 168.00 
7.  VITAMIN p '21000„00 
8.  'NIIAM1.lN 9.80 
9, 11If3UFI,VN 11.90 

10. NiACIN 133.00 
11, VITAMIN C 280.00 
12. FULAT S 700.00 

SL 	PJC. FOODS 	' 	 P.U.CUS'1'(RS.) 
I F.GG 1.00 
2 I.EOOU-S1G 0.10 3 MASTIR 	UAL 1.00 
4 MET1-lI-SAG 0.10 
5 vJHF'AT (/\ 	A) 0.35 
6 SARrISO-,GAG 0.10 
7 NAiJAo"PA71 2.50 
A PALAK 0.10 

AMOt1NTS (100CMS ) 

5.03 
7.00 
2,76 
7.00 

25.57 7.00 
u.u3 
7.00 
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I14SERT THE VALUE 1.1F TCAT,IPRD r iVF AS IC,IP,TV 

ICA'I=1 FOR MOULT-MAN 2 FOR ADO I-~ C'lAPJ,3 FOR EXPFCTIN(,' MnTNLRS 
4 FUR NURSING MUTHER ,5 FUR MAN(!-ETVY WURKE,J(',),0 Fnt'RE-5CHCUL CHILDHEN 
7 FOR SCHOOL GOING CHILUREN,8 FOP AU0LSCE,S(Uf]Y.3),Y F1J 11 fhI-5CEN1S(GIRLS) 
,& 10 FUR PERSONS t1 DIET 

IPRI) SIGNIFIES THE vlrliaT'rH NUMEFH 

IVEGs1 FOR VEG,2 FOR EGG-EATERS t 3 FUR N(]N-VE,G 

10, 3, 2, 	- 

AIVY SPECIAL CHOICE: ? (PRINT YES cu 1Jr) ) 

NO 

THE FINAL RESULTS 

`1'ntsl. L-A 

PIIA6F-1 :WHEN COST IS GIVEN ? {IGIIU PRIORITY:- 
w---..ww---- ------------ q w-------------------- 

CA't!GUHY:-PERSONS ON DIET 	:EGG-NATER 
	

MONTH:-MARCH 

.SLACK AIJALYSJS 
--•.wrr-.+~ww w--------------- 

tSLK -SI,K %LJEVIA I ION 

0.00 0.00 0,00 % 
0.00 0.00 0.00 % 
36.95 0.00 87.98 % 

1400.00 0.00 13.33 % 
5t33.78 0.00 183.35 % 

404.17 0.00 288.19 
107371.21 0.00 511.29 

6.67 0.00 68.11 
2.27 U.00 19.11 % 
0,00 0.00 0.00 % 

1133.7,1 0.00 404,91 
4;13.91 0.00 64.84 0 

RECOMMENDED 1JEEKLX CIET 
Ww - -.. ----w----------------------- 

TOTAL W(:F.KTJY COST CF TIlE DIRT = RS. 21.1.1 
---wr-_- i. ----rw-a-a----------- 

N Iii RITI JNAJ, tr•IH1~r ICF('tUTAI,) = 	1647.12 
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'Ii)f LiF-H 

PHAISF-1 :l~ lEll bIUTlrT'l'TU1J IS CIVFII HT~~HER EhTt)I7 I'Tr:- 
-r--wrr.~-------------- ---------rte---------------:- 

CAlt►GURY:-PI;RStJNS Cu 	u1Ic:T :EGA-EATS M(INTH:-MARCH 

SLACK 	nrlAEr ;iYs 
• --- ------ 	- 	--- 	., 	_ -w-- 

no 1J))'TRXEt1T NIM.R(flU tS),K -SLK %UFVIA71CN 
1.  rkfTIiIS 560.00 0.00. 0.00 0.00 
2.  FATE 175.00 0.00 0.00 0.00 
3.  FF lilNH3 42.00 37.25 6.00 89.69 % 4.  C)\LU1IFS 10500.00 1100.01) 0.00 13.33 % 5.  CALCIUM 200.0O 1314.22 0.00 46.94 % 6.  TRO1 163.00 180.0w 0.00 107.66 
7.  VITAMIN  A 21000.00 6757.03 0.00 32.18 0, 'Ct1IAMXN 9.80 6.36 0.00 64.95 
9. RI"UFLVij 11.90 0.00 V.Of 0.00 % lu. NIACIII 113.00 0.00 0.00 0.00 % 11, VITA-11N 	C 290.00 325.47 0.00 116.24 % 12. ),UT,ATLS 7~?0.00 327.76 Q.0 4/.82 

ktFC~)iir~Lii)~F_ll I~Ek;KLy 	L`IF''1' 

SL NO, 	FOODS P.tI.CUS'(j),S.) AM(JIIPJTS(100GMS) 
1 ['PUL-0(JPEF 0.15 7,00 2 KAUDU 0.30 7.00 
3 ,4flOLI-SAG 0.14 1.35 
4 ARHAP CAL 1.20 4.02 5 ProTATO 0.15 1.45 
F WHEAT(AIA) 0.35 23.76 
7 .'EM U.25 i,00 
8 EGG 1.00 8.99 

T0'1:AL IAium4Y COST CF THE DIET = RS. 27,37 
--w a* www -..- - - ---.civ..-..--MS---. 

NUTtlITIUNAL T14RAI.ANCE(TUTAL) - 	517.09 
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'TAHLF-C 
---------- 

PHA,Sl -3 :EFFECT OF CUST DECREAMM1F(1T Illd IJ!1TflxTiClJ:- 
 rq w...~-------------r rw- _----- 	-w 

ITE']~1►7T~)t~ rl~1MyER:— 1 
wwww ww rwww www.~wwww 

CATAG()RY:- PERSfNS C(1 	DIET :EGG-EATER MONTH:—MARCH 

RF,Cf11 mENDFU 	VIELYLV 	C iFT 
• ww.wwwr- ------www~wi ~w w~wr rww www 

SL 	UUC, FOODS P.1I.CUST(US.) AMOUNTS(100GMS) 

1 1'HUL-rCPEF u.15 2.63 
2 MOOLI-SAG 0.10 4.76 
3 
4 

MA3TIH 	UAL 
I1 THI-SAG 

1.00 
0.10 

1,95 
7.00 

26.66 f H1 T(AIA) 0.35 

TOTAL. 1PJ1 Fk:LY COST Ck' THE DIET = RS. 	22.36 
www-S----www ------w----------- 

% N(JI i TTI~,NAT, tMPAT ANCE(TUTIL) = 	941.92 
a- a w w w- w w w r- w w- w w 5 w- w w w w -www - 

ITFPh't1f)) IJTJt1AER:w 2 
ww-w-----w---w---- 

CA9 Ac1J Y -PERSONS CU DIET 	: EGG-EATEH 	 MONTFI: -MARCH 

!ECf)I.IHEtUIJFD 	11FEKLY 	CIET 
www rw w ----------- - a r w w w r w r w w w w w ww 

SL 	IJC. FOODS P.U.CDST(F S.) AMUt1NTS(100GMS) 

I EGG 1.00 5.03 
2 
3 

MCQLI-SAG 
(4ASTJH. UPL 

0.10 
1.00 

7.00 
2.76 

4 METH1-EAG 0.10 7.00 
5 
F 

WT;EAT (AIA) 0.35 
0.10 

25.57 
7.00 

7 
SAKNSf -SAG 
VAUASPAT I 2.50 0,63 

fl PALAK 0.10 7.00 

TO'f AJ I~liKLI COST (F THE DIET = HS. 	2.i1 
r www.wwww Sw w---- .5 ww--------w 

NUIRITXI..1NAC TMRAT A^NCE(TUTAT,) = 	1647.12 
www..r rw w w r w w w w w w w 0 r w w w www w w wr 



RESULTS OF MENU PIANNING 
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INSERT THE NO, OF 'CATAGOAY OF PERSONS 

1. 
INSERT INDEXES FOR CATAGORY NO, OF PERSONS IN EACH CATAGORI~ 

if 	i0o, 

ENTER THE NO, OF FOODS 

20, 
iN~JA THE INDEXES FOR FOODS 

8 	10 	11 	12 	14 	15 20 	21 24 
25 	31 	41 	46 	58 	59 	65 66 	67 70 

CN! 	P THE PER u)NIT PRICES OF FQOCS 

ó ,55 
0,30 	

1.20 
1.00 0.80 2;50 0;80 0,50 0,50 2.50 

ENTER MINIMUM REQUIREMENTS 

7.00 	0,40 	0.40 •7100 0,40 0.40, 0,40 0.50 0.50 0.50 
0.50 	0.50 	2.00 	0.50 2,50 2.00 1,00 .1.00 1.00 1,00 

ENTER THE NO. OF CONSTRAINTS (CONS. ONE FOOD) 

0, 
.2. 
ENTER THE NU. OF FOODS  THEIR INDEXES 

2. 

'10 g , ii, 12, 14, 15, 
EN' Lf THE MINN OR MAX REQUIREMENTS 

• ö0  x.80 

ENTig':-1 40 OF EXTRA COUSTRATNTS(G OR 8) 

-MIN L '8 IF 1.4X 

EN' ER THE WEIGHTAGE5 

1, i, 



THE FINAL (RESULTS 
TMAwwTM4. TM000MATTTM.iTTTMTM 

WHEN C0$T I5..GIVEN HIGHER PRIORITY:-  
*AMA O$A0NTTNVw«wwwMT- 1T+w*w--TM.r0 

RECOMMENDED WEEKLY MENU 
TM w www w w www Tl+. 0 w w wwww. A.j0 w r M Tlw Y A W TM  

SL.NU, 	FOCUS 
	

P.U,CO5'I(RS.) 	AMOUNTS,(104GMS 

1 WHEATCATA 	- 0.35 2844,14 
2 PHIJLMGOBEE 1.00 50.00 
3 RICE 0,55 700,00 
4 CHA14A 	DAL 1.15 10.00 
5 MUNG DAL 1.20 40.00 
6 t1RC 	DAL 1.00 88,28 
7 MAsUR DAL l.00 40,00 
8 !R)AR DAL 1.20 40,00 
9 CURD 0.P0 200,00 
10 ONTON 0.30 50.00 
11 POT 4O 0,30 50.00 
12 BANANA 0.30 200,00 
13 NIMBU 0,50 50.00 
14 MILK. 0.50 250,0q 
.15 VANASPAT! 2.50 164.67 
16 COQKTN.,OIL 2.50 100.00 
17 SUGAR 0.80 100,00. 

18 AREAL 0.50 100,00 
19 PALAK 0.20 472.78 
20 MOCLS1SAG 0.15 930,52 

ITO'tAL 'WEEKLY COST OF THE MENU=RS, 3126.53 

NUTRX `IUNAL 'XMBAtANCECTU AL): 	981.93 4 
'WHEN,.NUTRITION . Is IVEN HX HEM PRIORITY:-. 
, "44 04*4W4"w.riMiri.riwL.r•.a•Nw.ti• rww*w+www...+..~ 

RECOMMENDED WEEKLY MENU 
Apo a go""-M rAOup 	w A ww.~r 	w jw woo Mgo-M.I w TM TM 

!O0D P,U.CCS1(RS.) AMOUNTS(100GM: 

1 1 H AT
-

ATA 
E
) 

PHUL;
(

C 
0.35 
.3 97.2 100 

3 :RICE 0.55 3201,82 
4. 'GHANA DAL 1.15 827.75 
5. MUNG DAL 1.20 40,00 
6 I1Rr, bAL 1.00 40.00 
'j MASUR DAL 1.00 40,0p 
8 ARHAR DAL 1.20 40.00 
9 CURD 0.PO 200.00 

.1.0 ONION 0.30 228.52 
11 P07ATO 0.30 429,45 
12 AANAUA 0,30 200,00 

.13 1INE3I1 0.50 50,00 
14 MILK 0.50 495,44 
15 VANASPATI 2,50 100,0Q 
16 COCKINGOIL 2.50 106,07 
17 SUGAR 0,90 100,00 
18 1 REA17 0,50 100,00 
19 MOCLI»SAG 0,15 50.00 
20 PALAK 0.20 223,39 

TOTAL WEEKLY COST OF THE MENU=RS, 4631,28 

NUTRITIONAL IMBALANCE (TOTAL,)- 	198.02 4 



s „ 

=EFFECT OF CoST ! ECRFAMENT ON NUTRXTIONs• 
000"WoOva lmm0a„wMww+gr+iww.w•0Mrwwwww.iwwto"aa 

ITERATION NUMBERS'* 1 
?w,... Is w+d-"wam no ma" 

RECOMMENDED WEEKLY - MENU 
re.~1,,w.J«swlwwwwww.5wwwww..- 	wrwww.....srr 

P,U.COSI(RS,) 	AMOUNTS,(100GMS] 

I WHEATCATA) 0.35 1406,21 2 RICE 
 A DAL 1 ,15 792.1 

4 ?SUNG DAL 1.20 40,00 
5 ►.TRC 	DAL 

-c0 
40 ,0 0  

6 MA'SUR DAL 1. 40,00 
!RPA? 	DAL 1.20 40,00 
COPD 0,80 200.00 
PAtAK 0.20 220.94 
C fl0 ~ 0:30 50.00 10 
POTATO 0,30 420.89 

12 9ANANA 0.,30 200,00 
13 !IBJ 0.50 50.00 

. 14 MILK 0.50 454,94 
VANASPATI 2.50 00.00 

• 6 COGKINGOIL ,50 108,3 4 
17 ,SUGAR 0,80 100,00 
$ fR!AO 0,50 100,00 

• 9 PHUL-GOBEE 1.00 88,44 
20 MCCLI-SAG 0.15 50.00 

rOAi1.EELY COST CF THE HENUZRS, 4122,61 

`NU7RITTONAt IMBALA.NCECTOTAL)x 	223.31 'S 
ITER TION NUMB!R i•• *2 

"It*wMllrI*440NO0awww.fww 

RECOMMENDED WEEKLY MENU 
:.1~1MIIIMIwrrwwrM.r.lwrwr.iw.*yrwr..rwrwrnr 

SL.:NU, FOCUS P.U,COSI(RS.) AMOUNTS;(100GM$ 

I '4HEATCATA 0.35 1907,27 
2 U0BEt 1.00 88 .44 
3 RICE 0.55 988.89 
4 CHANA DAL 1.15 758,76 

6 1.010 40,00 "R! DALL 
MAI$UR DAL 1.00 40.00 
ARNAR DAL 1.20 0.00 

9 CURD 0,80 200.00 
20,•94 to PAtAK 0.20 

11 0,30 50,00  
12 POTATO 0.30 426,07 
13 pANA"1A 0.30 ' 2Q000 
14 NINE3t) 0.50 50.00 
15 MI!( 0,50 360.96 
16 :VANASPATI 2.50 100.00 
.17 COOKINGUIL 2,50 112.84 
- 18 'SUGAR 0.80 100,00 
19 BREAD 0.50 100,00 
20 MOOL 	SAG 0.15 50.00 

~T0'!AL WEEKLY COST OF THE MENTJ RS, 3630,53 

NUTRTTI0NA1i xU8ALANCE(TUTAL)= 	248.87 
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1RA?ICN . NUMBER: • 3 
~*Ifw M-4P1M oi~ aI M ON. rl rl w.i ,. 

RECOMMENDED UEEFLY MENU 
wwad~lwawaw..wwwnaa+wwa-.r.iaaaaa wwwww 

SL.N0. 	F(1CDS 	 P.U.CQS'I (RS.) 	AM0UNTS1100GM5.) 
1 41iEAT(ATA) 0.35 

2 
?393.40 

2 PHUUL-GOBS 1.00 50, 
3 RICE 0.55 1065,85 
4 CN.f NA 	DAL 1.15  96,34 
5 'B(JNG 	DAL 1.20 40,00 
6 URC DAL 1.00 105,45 
7 MASUR DAL 1.00 40,00 
8 ARPAR DAL 1.70 40.00 
9 LUAU 0.?0 200,00 

to PAtAK 0.20 524.84 
11 ONION 0.30 50,00 
12 P07ATU 0.20 425,14 
.1 AANANA 0, 0 200,00 

15 
~►INH~ 0,50 50.00 
MILK 0,50 250,00 

6 VANASPATI 2.50 100,00 
COOKINOOZL 

PR A0 

7.50 

Q;50p 

152,85 

100,00 
M00IIT.SSAG 0,15 50, 00 

OTAL WEEKLY COS!t CF THE MENUaIRS, 3155,78 

•NUTRITIONAL ±MfALANC t`TOTAL)= 	343,77 

'TTIRA' `IUN NUMBER 	4 
'wtwwl«k~lwwwwi►•rwiw•+rrii~w 

RECOMMENDED WEENLY'MENU 
TA a M.Ma aa-a n11wrr1 w/r w wa v1 Iq U• U a 	w M M a a  

SL.N(1, 	FOODS 
	 P.U1.00ST (RS.) 	 AMOUNTS`C104GMS) 

1 WHFAT(ATA) 0.35 2844,14 
2 PHUb-GOBEE 1.00 50,00 

3 
0.55 700,00 

"HNA OAL 40,00 
s ORD~DALL 

1
JO 

5 
 88.28 

.YA0UR nAL 1.00 40,00 
-A'R' .AR 	DAL 1.20 40,00 

yy CUPD 0.80 200.00 
0 PAIAK 0.20 42,78 

ONION 0.30 0,00 
12: POTATO 0.30 50,00 
13 13AWANA 0.30 200.00 

4' NINH11 0.50 50.00 
IS 
16 2.-0 164,67 VANASPATX 

1
7 CCOKIN(Q L 2.~0 100,00 
8 SUCAR 0.~0 100,00 

19 
MCCLI-SAG 0,15 930,52 

TOTAL WEEKLY COST OF THE MENJ1)=RS, 3126,53 

NUTR!T1ONAL TMBALATCE(T0TAL)= 	981.93 4 



1, 1, 
2, 1, 
6, 	2, 
ENTER THE NU, OF FOODS 

ENTER THE INDEXES FUR FOODS 

6 	8 10 	11 12 	14 	15 21 	22 24 
'35  41 	58 	59 65 	66 67 

25 	26 
 

0 71 

ENTER TUE PER UNIT PRICES OF FOODS 

0.55 0.35 1,20 	1.15 1.00 1.00 
0.20 0.15 0,30 	0.50 0.30 0.50 
0.60 0.50 1,00 

ENTER MINIMUM RECUIREh1ENTS 

7,00 7.00 0.20 	0.20 0.20 0,20 
3,50 1.0q 1•,50 	1.50 14.00 14.00 
OR10 3.50 300 

ENTER THE NU. OF CC STRAINTS (CONS, ONE FOOD) 

	

1.20 	0,15 	0.20 	0,30 

	

0,80 	2,50 	2,50 	0,80 

	

0.20 	0.70 	0.70 	0,70 

	

3.00 	1.40 	1,40 	1,40 

0 

INSERT THE HO, OF CATAGORY OF PERSONS 

3, 

INSERT INDEXES FOR CATAGOHY '¶& NO, OF PERSONS IN EACH CATAGOHY 

2, 

ENTER THE INDEXES CF SUCH F00US 

6, 	, 
ENTER NU, OF CONSTAINTS CONS, MORE THAN ONE FUOD 

2, 

ENTER THE N0..0F FOODS f6 THEIR 'INDEXES 

2, 5., 
69 

	12, 14, 15, 

ENTER THE MAIN OR 'MAX REQUIREMENTS 

14,00 14.00 25,00 2.80 

ENTER SIGNS OE EXTRA C0IJSTRAINTS(G OR R) 

FAIN 	IF MAX 

Ess 
ENTER TriE 1VEIGHTAGES 

1• 1., 1. 1• 
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THE FINAL ,RESULTS 

N w r AM wr M Ar-- N p-.i N M A N A. 

WHEN C0 T 'Y i GIVEN HIGHER PRIORITY:- 
w 00 MiNMw NN N-MM Mw 1w.OM-00M AMww NM «-My A Aw 

RECOMMENDED WEEKLY MENU 

SL.NO,  FOODS 
 .U.CU1 (HS.) 	 AMOUNTS2~100GMS) 

1 PALAK 0.15 75,72 
2 PHUL-COBEE 0.30 6,00 
3 VANASPATI 2.50 5.6U 
4 EGG 1.00 12.00 
5 RICE 0.55 28,00 
b CHANA DAL 1,20 0,80 
7 MUNG UAL 1.15 0,80 
6 URC DAL 1.00 0.80 
9 MA'SUR DAL 1.00 8,00 

10 AREAR DAL 1.20 0,80 
11 CARROT 0.20 2,80 
12 014IUN 0,- 30 2.80 
13 PQIATU 0.20 14,00 
14 MOCLI 0.15 4.00 
lb CURD 0,80 12.00 
16 HAPE-MA AR 0.50 6.00 
17 COCKINGOIL 2,5.0 5.60 
18 BANANA 0.30 56,00 
19 JAGGERY 0.60 0,40 
20 BREAD 0.50 14,00 
21 WHEAT(ATA) 0.35 38.93 
22 SUGAR 0.80 5.60 
23 MILK 0.50 56,00 

TOTAL =WEEKLY COST OF THE MENUaR8, 167,74 

NUTRXTIUNAL 'IMBALANCE..(TUTAL)a 1634.16 
WHEN NUIRITION IS GIVEN HIGHER ERIORRITY.IP. 

:M.~w-wmmamw hw.lw«dow~l.~~l1w« M"m"Mm wA wq'Mww lmw so""a 

HEGOMMENUED WEEKLY 'MENU 

SL.:NO. 	FOCUS 
	

P,U.CU1(Rj,) 	 AMQUNTS;(100GMS), 
1 PALAI( 0,15 7,18 
2 P:kiUL^G0UEE 0.30 6,00 
3 VANASPATI 2.50 5,60 
4 EGG 1,00 16,24 
5 RICE 0.55 76.53 
b CHANA DAL 1,20 0 8Q 
7 MUNG DAL 1.15 8,00 
8 IJ 	C 	DAL 1.00 0.80 
9 MASUR DAL 1.00 0,80 

10 ARHAR DAL 1.20 0.80 
11 CARROT 0.20 2,80 
12 ONIUN 0.30 2,80 
13 . 	POTATO 0.20 14.00 
14 MQCLI 0,15 4,00 
15 CUED 0,80 12,00 
lb HARE-MATAR 0.50 6,00 
17 CCCKINCOIL 2.50 5* 60 
10 RANANA 0.30 56,00 
19 JACGERY 0,60 '0,40 
20 BNFAD 0.50 14.00 21 .WtHEAT(ATA) 0,35 28.00 
22 SUCAR 0.80 5,60 
23 MILK 0,50 56.00 

TUTAL WEEKLY COST CF THE MENU:RS, 185.65 

NUTRITIUNAL IMF]ALANCE(TUTAL't  57.81 



• 
Mf 

•EFFFCT OF COST DECREAMENT ON NUTRITION:- 
. waww  

ILEkATION NUMh1' 1 
Mfr-a a-wmown--aw-ww 

RECOMMENDED WEEKLY MENU 
wwwww..ww.a.rw w-w.ww.,.,:w..+ 	wwww 

SL.NU:. FOCDS P,U.CQS'I(RS,) AMOUNTS;CIUOGMS 

1 PALAK 0.1.5 :7.30 
2 pHOL-G0BKE 0.3U 6.00 
3 VANASPATI 2.5u 5,60 
4 EGG; 1.00 15.36 
5 RICE 0.55 32.76 
6 CHANA DAL 1.20 0.80 
7 HUNG DAL 1,15 8,00 
8 URC DAL 1,00 0,80 
9 MAwUR DAL 1.00 0.80 

10 Ak *AR DAL 1,20 0,80 
11 MILK '0.50 56.00 
12 CAAFR(1T 0,20 2.80 
13 GLIUN 0,30 2.80 
14 POTATO 0,20 14.00 
15 MGCLI 0.15 4.00 
16 CUBO 0,80 12,00 
17 'HAFE-MATAR 0,50 6.00 
18 CUCKINGUIL 2.50 5,60 
19 BANANA. 0.30 56,06 
20 JACGERY 0.60 0.40 
21 WHEAT(ATA) 0.35 47.46 
22 - SUGAR 0.80 5.60 
23 BREAD 0.50 14.00 

0TAL WEEKLY COST CF THE ME'NU;RS, 167,53 

NUTRITIONAL 'IMFIALANCE  (TOTAL): 	609,20  
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CHAT&R 5 

CUNCLUSIUNS j-ND SUUTIUNS 

5.1 Conclusions 

The present work advocates an interesting and quite 

useful application of goal pro6ramuning - a recently deve.- 

loped approach to multi-objective problems. The results 

are found to be quite interesting. 

An important conclusion which can be made by exami-

nine; the results of this work is that a balanced diet 

must not always be a costly one. Lven in the absence of 

milk, fruits or such other costly items, minimum nutriti-

tional requirements are fulfilled and thus a balanced diet 

can be formed at reasonably low cost. However, such a diet is 

found to consist of very few food items and as such diets 

include some foods like cereals and vegetables in suffi-

ciently large amounts, an individual may not prefer it.But 

then, the user may always specify an upper limit on all such 

foods. In that case, the cost of the diet will obviously 

increase, but it will be still reasonable. 

One important point to be noted about the formulation 

of the problem is that while formulating the nutritional 

imbalance goal, equal weightages have been given to all the 

nutrients i.e.  it has been assumed that the percentage 

imbalance of all the individual nutrients have equal impor-

tance to the nutritional quality of the diet. but, this may 

not be the case, some nutrients may be more important than 
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others from imbalance point of view. However, this may be 

easily incorporated in the present formulation after con-

suiting a nutritionist. All one has to do is to multiply 

all the nutritional .constrain'ts (which specify minimum 

requirements) by the, relative weightages. r'or instance, if 

the imbalances in vitamin A and calcium are 'considered to 

be respectively three and four tines more important than 

the imbalance in other nutrients (which, for instance, are 

considered to have equal importance), then the constraints 

for the above two nutrients are to be multiplied by 3 and 4 

respectively and then the nutritional imbalance goal is to 

be reformulated. 

Another point to be noted is about the cost minimization 

goal. This goal is considered after the satisfaction of the 

userk s choices and in some cases, the cost of the resultant 

diet may be well above an individual's budget. To get rid of 

this, a telling which is nothing but the aspiration level, 

may be put on the cost constraint (or goal) and this goal is 

to be given higher priority than the goal which considers 

user s choices. In that case, however, all the user's choices 

may not be fully satisfied which implies that in the specified 

cost, a diet which satisfies all the choices of the user cannot 

be formulated and the resultant diet is the one which satisfies 

the choices to the best possible extent. 
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Depending upon the availability of foods and social 

and religious believes, the food habits of people of di-

fferent regions are different. Therefore, there cannot be 

one and only one prescribed diet for a particular catagory 

of persons of every region. Although, the program developed 

gives a good number of diets to select from, still these may 

be quite impracticable for a particular region. This is 

because while considering the availability of foods in 

different months of the year, the foods which are most common - 

ly available in most part, of the country are only considered. 

Thus if some more foods are available or some of the foods 

considered here are not available in a particular region, 

then changes have to be made accordingly in the data file. 

Likewise, the prices also very from region to region and 

month to month. In the present work ,the prices have been 

taken as those prevailing in ktoorkee. To formulate diet for 

any other region, changes have to be made in the data file 

accordingly. 

Again, prices of foodstuffs also change with time. 

The prices taken here are roughly based on those prevailing 

in the year 1988. However, as the results depend cm the 

relative prices of different foodstuffs, so any increase 

or decrease in prices of foodo stuffs will not change the 

results too much (unless the change in price is too much 

uneven) . 
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Thus it can be concluded that goal programming, 

technique can be very successfully applied to diet - 

planning. 

5.2 auestions and Scope for further work 

The work presented in this dissertation provides 

a very powerful tool for diet nd menu planninj;. How- 

ever, the various objective functions used should be 

considered illustrative. There is need to develop objec-

tive functions which could more closely reflect the 

effects of under and over nourishment and nutritional 

imbalances. In particular, the nutritional imbalance 

objective function needs to be recast and this would need 

collaboration between nutrition experts and system arialv.sits. 

Further; it is very likely that a linear formulation may 

not suffice and in that case, non-linear techniques will 

have to be incprporated in the present program. 
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