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ABSTRACT

’ te '

Selection of diets by quantitive technicues 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 recuire -~
ments, it often results in an over - supply of certain

nutrients. This overdosge of some nutrients is equally den -

gerous as undernutrition. .

Goal programming, which is‘a multi objective progra -
mming technique and which allows for a simultanecus solution
of a system of complex objectives rather than a single objec?
tive, can be wused to 6vercome the problem of nutritional
imbalance while selecting least cost mix of féods. In the
‘present work, linear goal progrémming 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
differeﬁt catagery of persons such as man, woman, expecting
mothers, nursing: mothers, pre-school children, school going
children, adolscents etc. in different months of the year., The
objectives considered are those related to fulfilkment of
nutritional requirements, cost minimization, availability of

foods and preferences of individuals in Indian ccntext,
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CHAPTER =~ 1

INTRUDUCTI ON

l.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 occuﬁ%nce 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 mortélity, 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 éctively 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 undernufrition there, The health hazards
from overnuirition and obeéity 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. Therefcre, a balanced diet, which while
fulfilling the minimum nutritional recuirements minimizes

the over-supply of nutrients also,is essential to maintain



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 assumed of obtaining the
minimum requirements of all nutrients and af the same time
~avolding 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 guantities.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

Linecr programming has been fréquently applied to the
selection of dietary components to meet specific nutritional

requirements at least cost,

. The first solution of a dief problem using linear
programming was by V.Z.Smith’. This further led to a wide
variety of applications, ranging from planning of food -
supplies on national and gfobal scales (Hruby4 and Sukhatme5

to menu planning for specific groups of people (unkelsbay
6

and Unkelsbay and Ngarmsak et al?)‘A review of many of

' these applications is presented by &dwardson 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 deienera-
tive diseases, such as coronarykmarf disease (CHD). Excessive
“calcium intake have been associated with kidney stone forma-

tion (FAQ/WHUg), while high levels of vitamin A may cause
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serious injufy to healfh with symptoms including loss of
hair, pain in long bones and dry skin (Mitchell et albiY).
Sufficient concerns about the dangers of excessive intakes
of certain nutrients has prompted FAU/WHU expert commifteeé
on nutrition to recommend further research in the newly

developed research field of nutritional toxiocology(FAO/WHoll).

Thus nutritionists are becoming more and dore 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 Burope 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 emcesses which would render them more prone to
chronic degenerative diseases specially CHD. The low priority
for prescriptions and propogation of dietary guidelines of fhis
nature in India has appgarently stemmed 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 énsure 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.



However, the emerging scenario in many developing
countries Qill show that this may be a some@fat 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 iﬂfluential and productive elements
of society. As far as India is concerned, a minority even Jjust
five percent of the total population étill means over 40 million
people. Therefore, it will be wise and prudent for us to
bengfit from the experience of developed countries and through

timely action avoid repeating their earlier mistakes.

l.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 feqqirements, 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
focdsg - habits, depending on the availability of foods,
social and religious belﬁ?es etc. Moreover, every individual
may have his own choice 6f 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-

tiono

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. Mathematlcal
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 chaptér,vformulation
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

GOAL PROGRAMMING APPRUACH Tu DIET PLANNING

2.1 \Introdgction

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. Une 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, pdssible 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 fof varying (relaxing) constraints.

A technique which provides a moré sy stematic
approach to the problem of balancing the supply of
nutrients in a selection of foods is goal prOgramming.
It is a modification and 2xtension of linear programming
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 funption by- the minimi -
zation of a function Signifying the deviation of the
nutrisants 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 Programming s A multiobjective programming
technique

The decision problems that are encountsred 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 adhieve a set of multiple objectives to
the~fu11est possible extent in an environment of conflicting
interests, limited rescurces and incomplete information. In
such a case, if it is decided to use the conventional approach
i.e. single objective linear-prdgramming, it is requifed to
introduce other objectives (6ther 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 aqual importance in solving the problem. However, in
reality such assumptions are not always valid. First of alls
often all the constrainté 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, gcal programming comes as é 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
2

‘programming was due to €harnes and €ooper in 1961, 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, Iji:ril3 presentad a definition of pre-emptive
priority levels so as to treat goals according to their
percieved importance, t'or example, an objective or a set
of commensufable objectives might bevassigned to priority
level one i.e. Pl and the satisfaction of this objective
(or these objectivés) is then pré%ptively preferred over the
satisfaction of any lower priority (P,, P3"'Pk""PK)
~objectives., That is, in general, P, >> P, , regardless of
the multiplier associated with P, (however big the
multiplier may be). The introductioﬁ of preemptive priori -
ties, though it allowed the analyst to form a more valid



10
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 st text dedicated solely to goal

14,15 yno must be

programming was published by S.M.Lee
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

formuiation, a technique for solution and a number of

quite interesting applications;

2.3 dssential features of goal_programming

As mentioned earlier, goal programming, which is

a special extension of lin;ar programming is capable of
solving decision problems with a single goal or multiple
goals, Goals set by management are often achievable at
the exbense of other gbalé. 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 6nly after the higher order
goals are satisfied or have ypeached a pbint beyond which

no further improvemants are possible or desirable, 1f 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 charactefistic 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 thé
given set of constraints are minimised. Thus, whether
goals are completely attainable or not, the solution always
gives a result which comés as close as possible to the

indicated goals.,

Professor H.A.Simon, an authority on decision theor§
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
firld of applicatidns is wide open. The recent ihcrease in
interest in this area has already led to a iarge number and

15. Some of

wide variety of actual and proposed applications
these applications are Manpower planning. Hospital Admini-
stration, Academic resourcevallocation; Transportation
problems, Facility allocation, €apital Budgeting in produc-

tion area, Portfolio selection, Maintenance level determina-

tion, Water resources developement, ggriculture 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,
conflictihg 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 widé 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 ah interesting extension of linear

programming,

2.5 The Goal programming model
Goal programming is a mathematical model in which the

6ptimum attainment of multiple goals is sought within the
given decision environment. The decision environment deter-
mines the basic components of the model, namely, the aecision

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 - LaVEL

It 'is a specific value associated with a desired:or
-acceptable level of achievement of an objective. It generally

serves to 'anchor' the objective to reality.
GUAL - 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.

QBJSCTIVE OR ACHIEVEMANT FUNCTION

In goal programming; the objective'function is composed
of either a pair of or a single déviational variable fof
each goal constraint. If over-achievement is acceptable,
the positive deviation can be eliminated from the objective
function and i1f underachievement means a satisfactory solu-
tion, the negativé deviation may not be included in the
objective function, iBxact 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 géals 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 relationshi.p‘PJ > Pj+1’ which
implies that multiplication by n, however large it may be
cannot make a lower-level goal.as importanf as the higher—

level goal,

Wl GHING FACTORS

I1f there are dore 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 ofregrets simply represent the
relative amounts of unsatisfactory deviation from the goal.
For thié, deviation variables on the same priority level must

be commensurable,

MODEL FURMULATION

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 fi(x) ie a function of decission variables

X = (xl' XZ, X.3 e Oxn)‘
and b, = value of the aspiration level associated with

objective i, then, three possible forms of goal may

result viz,

e £,(X) 2 by

i, £,(X) < b
and 1iii, fi(X) = by

Now, regardless of the form, any of these relations
can be transforned into the goal format by adding & -ve
deviation variable (d; > U) and subtracting a +ve deviation

variable (d{’ > U) as shown below

- S
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- MODEL FURMULATION

Goal type Processed goal = Deviation variable to be
\ minimi sed
‘ - o+ St
fi()() 4 bi fl(x)+di d; = bi . d;
= ' + -
fi(X) =b, do d;t o+ dy
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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'ady solution proposed.Such
a relationship is named ' achievement function' which is a

vector and in general may be written as

‘ a= (a » 82, a3 Qo.ooak cs e aK)
where, |
a = achievement vector
k = Ranking or priority
and aK= gK (d-;d*), k = l,zoooK
where
8y (& @" ) = linear function of the deviation variables,

associated with goals that are to be minimised at a priority

level k.

 Normally a&,, the Ist 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 -
i, Develop the base line model.
ii, Specify aspiration levels for each and every objective.
iii. Include negative and positive Qeviation variables for
each and every goal,
iv, Rank the goals in terms of their importance (priority

1 is always reserved for aI¥ rigid constraint)
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ve LHstablish the achievgment function.

Unce these steps have been accomplished, we have a
linear goal programming (LGP) model that takes on the
following general form. | |

FIND X = (X1, X5 eceus, xn).so as to minimise

o+ + -
a ‘{‘ gl (d'd)yOoO'gk(d, d)}
subject to ,
- at _
ficx) +d; - df =by
- o+
Xi o di’ di. 2 0

fOI" i = 1,2, ee oM.

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

as

=

C,

fi(X) = 1 l,jxi

.t

where C is the co-efficient associated with variable j

i, Jd
in goal or constraint i.

2.6 tion of poal-programming model

There are two basic approaches to the solution.of

16 with an achievement

the linear goal programming model

function that has preemptive priority structure. These

methods are -

(1) The one which relies upon the solution of a seguence
| of single objective linear programming models is

[} . . : .
named as sequential linear goal programming or

SLGP.
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(11) The 2nd one, which was developed by Leellt®?

and
Igniziol7 is a modified version of the well-known
two-phase simplex method and is known as ''modified

simplexr 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 appfﬁach 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.

SEQUENTI AL LINGAR GUAL PROGRAMMING (SLGP)

This is perhaps the earliest approach to solve a
nultiobjective 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 copsidered.

Une of the appealing facets of SLGP is that one always
deals with the more familiar single - objective model and
consequehtly one may use any readi}y available commercial
simplex code to implement the procedure. However, the need
for the cpnstruction of new constraints at each seguence,

makes this method very lengthy.
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MULII - PHASE MiTHUD

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 inveclved 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 deviationai 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
differentiallweights to the appropriate variables in the
objective function are iisted in a separate matrix called
vobjective function input matrix, The simplex eriteria.
ZJ - CJ which is a K¥J matrix (wheére K = no,‘of priorities
and J = No. of variables) is calculated by finding the
nef contribution of each variable in cbtaining the optimdm

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



20

of LJ-CJ matrix. Once the prio#ity level is determined,

we proceed to identify the variable column that has the
‘largest +ve Z 47C4 value. The variable in that column will
enter the solution base in the next iteration. If there is
a tie between thg largest positive values in Zj-Cj at the
highest unattained priority level, check the next lower
priority levels and select the column that has a greater
vvalue»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 variasble frcm the solution

base

This step is identical to finding the key row.Calculate
the galué of the R,H.S. devided by the ccefficient 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 o0ld values by the pivot
element, i.e, the element at the intersection of the key row
and the key column. Thensfind the new values for éll 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 ZJ.—CJ values for

all the priority rows.

Step 5 Determine whether the solution ig optimal

Ex amine Zj-Cj co-efficients for all the priority rows.
If there are positive ZJ.-CJ values in any row, find whether
there are negative ZJ—Cj'values at a higher priority level
in the same column. If yes,thesolution is optimal. But, if
there exists -a positive ZJ-Cj value at a certain priority
level and there is no negative Lj_cj value at a higher
priority ievel in the séme 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 fwo—phase
method. However, there is an important difference. In‘the
two-phase'sihplex method all artificial variables are driven
to zero in the first pﬁase ahd if it is not accomplished i.e.
if at the end of phase 1, any artificial veriable 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 highér 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 sald 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
pregramming

The first solution of a diet planning problem using

goal- programming épproach was by A.M. Anderson and M.D.
garle'8, 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
vmethodology 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,

Even though, A.E.' s model produces satisfactory
results, it has some weak points also. Ii,'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 a.s.'s
paper deviational variables have been introduced to convert
the objective of 'minimization of total nutritional imbalance'
into goal, whereas this total imbalance of nutrients can be
expressed as a straightforward linear function of decision
variables. Therefore there is n§ need to introduce devia -
tional variables in the model to reduce it to a G.,P.model
(which then can be solved by ordinary L.P.), because the same
structare is obtained deducing the deviational variables of
A,2"s G,P, model (in terms of decision variables) and then
substituting their valuas into the objective function.Hence

A.E's model 1is really an L.P, problem rather than a'G.P.ode.

However, the attempt to resolve the problem of nutri-
tional imbalance by using G.P. technique is worthwhile. ¥For
example, if in A2 s problem, aspiration levels for the total
percentage nutritional imbalance and for the cost are set,
then the minimization of thesé 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 nmutritional 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 ~ve 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 thesé.

3 then minimising the proper deviational variables at
different priority levels according to their percieved

importance.

Advantages of Using goal-programming 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 aséibned different priorities
according to their percieved importance. The optimum solu-
tion of such a model will thus, result in a more practical
diet whichrbeside taking care of cost and nutrition also

considers its practicability and individual's preferences.

"~ 2.8 Mathematical model of the Qrééent work
The objectives or goals considered in the present

work are -~



1.

5.
6.

25

Fulfillment of minimum nutritional requirements (for
all the twelve nutrien.ts).

Avoiding any excess over the specified maximum limits
of the two nutrients, viz. calories and fats.
Satisfaction of the constraints imposed on some foods
to make the diet practicaliy implemantable.
Satisfaction of the constraints added by the user (i.e.
satisfaction of individual's preferences). |
‘Minimization of the total cost of the diet.
Minimization of the total nutritional imbalance (/)
whiéh is defined as the sum of individual percantuge
imbalance (% excess or shortage) of all the twelve

nmutrients over their pre-specified values.

Different goals are put under six different priority

levaels. 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

donstraints 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 diét practically
implemantable, 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 lavel &4

This priority level is reserved for any special choice

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

are considered and their appropriate deviation variables

are minimised at this priority level, However, weights

\may be assignéd to the deviational variables of diffefent

extra constraints according to their importance (in

user s view or according to whét the user prefers).
Prioritx level 5

This priority is assigned to the minimization of cost

constraint and accordinglx;+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 lavel,
The mathematical model for the present work is as

follows -

. : - - - + +
Minimize Z = { Pl(dl +dy + we. dp ) + P2(dm+lf ...dml)

+ + +, +.
+P3(dmhl teroe dmz) + Pu(dﬂﬁﬂh..dm})

B (dh )+ Pgla) )

Subject to
g d; - df b 1
T a, X, + - = b, i=l,m
e TR R i ’
P -4 + (m+1), ml
L 2y ¥k d - d =b, - k=(m ), m
J=1
2 S - adb =by 0 A=mlel, w2
z X +d;, - d = =ml+l, :
T S
'n

o 3 Y - = m2+1, m3

) xip + dp + dp =% P = ’
i=n3

and
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aij = No, of units of nutrient i (i=1,ml) in one

unit of food raw material j,
bi(i=l,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.

. Dieeely = indexes of foods upon which maximum

limit is imposed.

A ({ =ml+l, m2) = indexes for such constraints

which represehts maximum limit on some
foods.,
Nze.ony = indexes of foods which are considered
vunder special choice.
P(p= m2+1l, m3) = indexes for constraints represen-

ting special choices.

‘d{ ...dﬁ = Deviational variables associated with

different goals.
Pl"'P6 = Priorities assigned to different devia -

tion variables in the objective function.

The solution of this model, obviously will recuire the

use of computer. So the preparation of the computer model and

data used to solve the problem on a LACK-~205C system is dis -

cussed in details in the following chapter.
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PREPARATIUN OF DATABASE _aND CUMPUTZR MODZL

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 4, Thiamine, Riboflavin,

" Niacin, vitamin C and folic acid. This information on the
nutritive values of different foods has been taken from the
book ' mutritive value of Indian foods, by C.Gopalan et al;g,
which agéin'is based on the analysis of foods made at national
institute)df 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 Médical Research and updated in 198120 have been
used, This information is given in table 2, Based on this,
minimum levels of requirements fof all the nutrients and

maximum allowable limits for two nutrients viz. calories and
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fats have been speéified. Altogether ten cat@gories 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, adog;cents (boys) and ado%%dents (girls) and per -
sons on diet have been considereﬁ. sach of these ten
catggories of persons is again divided into three groups
viz. vegetarian, Ndn—vegefarian and Kgg-eater, so that
different diets are formulated for these different groups}
(Nutritional réquirements for these groups are obviously

the same),

~

As all the food materials may not be available throu-
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-wige accordihg'to their availability.lhis
information is given in table 3. The prices taken here are
roughly based on that prevaling in the year 1988 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). Unly 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 (DECE-2050 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 cat@gories
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 fulfilZment of minimum
nutritional requirements for the twelve nutrients and
hence negative slacks associated with such constraints
are minimised to their best possible extent. 211 the 12
negative slacks are given equal weighteges.

R Next priority is given to the fulfilZment of the
constrainfs which put an upber iimit on two mutrients
Qiz. 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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- Third priority is given to the fulfilXment of the

constraints which specify upper limits on some foods
viz. total cereal consumption, total pulse consump -
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.

The fourth priority level is reserved for any special
choice o¢of the user,

Fifth priority is given to the minimization of the
total cost of thé diet and so positive slack associated

with the cost constraint is minimised to its best possible

. extent at this stage. as the Right 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 constraintc at priority

levels prior to this, to their best possible extents.

The sixth priority is given to the minimization of the

total nutritional imbalance (%), 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,
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the positive slack associated with fhis nutritional

imbalance constraint is minimised at this priority

levél.

As in this phase, cost minimization is given higher
priority than rutritional 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 'cpst
minimization and 'nufritional imbalance minimization'
are interchanged. The resultant diet, at the end of this
phase, will therefore have minimum°/4 nutritional imbalance
after satisfying the nutritional reguirement 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 mini&ization constraint, In
the subsequent iterations: in this phase, the celling on

the cost is reduced in steps and the result thus obtained
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will give a relationship between cost and mutritional
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 preferenqes 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
Iuser's choices also. However, in the presence of ény such
extra constraint, the total cost of the diet will obviously

be more than that when no such constraint is there.

3.3 LExecution of the Programs

To execute the program on a DiCK~2050 system, after
logging in the directory in which the file is stored, the

user has to follow the following steps.

A, To txecHte the program for Diet Planning

GIVE the execute Command as 'dxecute g 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, nomvegetmrian or egg-eater and the month

for which result is sought by displaying the message!
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INSERT THZ VALUES OF ICAT, IPRD, IVEG AS IG, Ip, 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 cocnscle), the program will
ask 1f the user has any special choice by displaying the

message.
‘ANY SPHECIAL CHCICZ (TYPE Y&S OR NO)'

In case the user has any special choice, he has to
type 'YES', otherwise 'NO'., 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 'Yas', the program will ask to
insert the details of these special constraints. These details
include the number of such cohstraints 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
conétraint has alsc to be specified), minimum or maximum
fequirements, and the relative weighfages given to all
such conétraints. A complete menu showing when, how and in

what sequence all this infbrmation is to be fed is displayed



36

on the screen of the computer, lhe user can feed all this
information either by storing it in a file or directly from
the console. The data has tq 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 givg 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
user s choice is given higher priority than cost and nutri-
tional balance but lower than minimum and maximum require -
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 frcm the user,
are also pkinted, so that one can know exactly when and how

data are to be fed.
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B, Menu ~Planning

A separate pragram has also been developed for planning
meﬁus from some specified foodstuffs, taking both cost and
nﬁtritional balance and also user's choice into consideration.
This program is similar to_that for diet planning. Unly 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 ane‘cat&gory of persons and number of persons in
each catggory ( if there are more than one cat@gory) 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 1S obtained by giving nutritiénal
balance higher priority to that obtained by giving cost the
higher priority). The user can then select one which he/she
likes best,

Execution of the Program

\ For the execution of this progrem, the same procedure

is to be followed as in case of diet planning.

First, the user has to give the execute command as
'ixecute § MENU.FOR
Then, the program will ask for insertion of different

data by displaying messages. The details of the data to be
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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 réducing the
cost in steps. Thus thé_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,
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INPUT DATA

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

b

SPECIFY THE CATGORY
AND THE MONTH

ANY
SPECIAL CHOICE

v

READ THE DETAILS
OF EXTRA CONST-
RAINTS

FORMULATE THE
MODEL

N

o

SET 1

PHASE = 1 _1

|FIND THE INITIAL
SOLUTION

N
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EST PRIORITY LEVEL
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FLOW=CHART FUR DI&T PLANNING PRUBLAM BY 'GUAL PRUGRAMMING
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“NO
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CONSTRAINT = PREVIOUS

VALUE - K

\

INTERCHANGE THE
PRIORITIES OF COST AND
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CHAPTZR - 4

RESULTS AND THoLK INTRPHATATLUNS

4.1 Results of Diet Planning
Some typical results are given on the following peses.
Let us analyse them by taking one of these results given on

page 64.

This particular set of results is for adult vegetarian |
man fqr the month of December. First,,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 dlet contains a very
few items. These food items are maxnly cereals, vegetables and
a small amount of jaggery and edible oils. Similar results are
obtained 1n nost 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

—_—-_————fﬁé”§§tfsfacttcn-of—m&nimum—nutnimional.negg;gements 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 consxsts 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.g8.

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 (Rs. 21,72 for this case), within the given frame-
work, but has a considerabie total nutritional imbalance
(1218.72°/.for this case). The point to be noted here is
that, as the minimum nutritionallrequiremehts 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 equally harmful to health as undernutrition,

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

-

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

putritional balance in the lst pnESé—aré—tnﬁerchanged;—tnat
is, this time nutritional balance is given higher priority
than cost. As can be seen from Table B, the resultant diet
consists'of a larger variety of foodstuffs than in the Ist
phase. The nutritional imbalance is also seen to have decree-
sed considerably (from 1218.72 /. to 187.94 */. - a decrease of
. more than 1000 % ). In various cases, "the decrease in total
nutritional imbalance, due to this change of priorities, ;s

found to vary from 400 Y to 1U0U Y nearly.Much of this improvement
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{s due to a reduction in the levels of fibre, calories
and vitamin A. However, the cost of the diet increases
in this process ( from 21.70 to 40.71 - an increase of
about 87 % ). In variqu.cases, the increase in price
is found to vary from 40 to 1007, . But as the diet at
this stage consists of a large variety of foodstufis,
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 oiher

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 reguirements are extraordinary (as
in case of exﬁecting mothers). This is because of the

presgntﬁ-vf-%he—cost=cens%na;ntr_alxhoughﬁix,is at _the

lowest priority level. However, if one wants to include
these foods in the dief, one has to either give them as
extra constrainta;in which case,the minimum recuirements
of such foods has to be specified or the celling on the
cost constraint has‘to be increased. |
In the third phase, the cost .is again given hi sher

priorify 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 Znd 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 Z2nd phasé
to the one obtained in the Ist phase, Here, the aspira-
tion level is decreased by five rupees in each step.it
is observad (table c) that as the cost of the diet
decreases, the nutritional imbalance is increased; IThis
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 rels-
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
vlarge 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, As has been mentioned earlier, all
such constraints (as has been imposéd 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 sre added by the user. The minimum req&irements
have been specified as 70U gm, 1400 gm and 280 gm per week
for Rice, Milk and the pulses.

Here, the result at the Ist phase (table D) shows
that a similar combinétion of foods except those which are
included because of the extra constraints. The foods for
which minimum 1imit 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
whén 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 céns-

traints.

The 2nd phase results (Table &) are also similar to
those when-no extra constraintvwas there except for the
inclusion of the foods specified in the extra constraints.
However, in this case, the nutritioﬁal imbalance is more
than that in the previous case (when no extra constraint
was there) and the cost is less, lhis 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 th;s phase
in which both cost and nutritional balance are at a rea -

sonably low level,

Now, let us examine how far the goals at difierent

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 nufritional 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
Imostly cereals and vegetables.At- the initial stages of
developmént of the program, when no special constraints
were imposed on total cereal cdnsumption, total pulse con-
suﬁptionkand on each vegetable, the diet at low cost was
found to be consisting of unreasonably large amounts of
cereals and vegetables., S0 to make the diet practically
implementable, these constraints were introduéed 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, ihat is, in no case, the
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amount of these two nutrient exceads 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_ali cases.
At low cost, however,less costly foods like cereals
and green leafy vegetables are found to be edual 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 lavel 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
satisfied 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 nufritional'gequire-
ments must always be costly, is totally wrong. Nutritional
requirements can well be fulfilled with less costly diet
by proper planning. mven 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 nqtritional 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,



RESULTS OF DIET PIANNING
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 INSERT THE VALVE OF ICAT,IPRD & 'IVEG AS 1C,IP,

- NO

TV
ICAT=1{ FOR ADULT= MANAZ FOR ADULT-WOHAN,3 FOR EXPECTING ,:OTHERS
- 4 FOR"NURSTNG MOTHERE5 FUR MANCHEAVY WORKING), 6 FOPRE=SCHCOL CHILDKEN
7. FOR SCHUOL GOING CHiLDRbN 8 FOR AU‘]IJSCFb(BUYu);9 FOR ADOLSCEN1IS(GIRLS)
. in& 10 FOR PERSONS Oi DIET
 IPRp SIGNIFIES THE MONTTH NUMBER
"IVEG=1 FOR VEG,2 FOR EGG=EATERS & 3 FUR NON=VEG
1, 12, 1, : .
© ANY SPECTIAL cuu:c& ? (PRINT YES CR NN ) : .
THF FINAL RESULTS
TABLE=A
' |
PHASF =1 :WHEN COST IS GIVEN HIGHER PRIORITY:-
CATAGURY s =ADULT=MAN tVEGETARIAN MOUTH:=DECEMBER
SLACK AWALYSIS
ROW HUTRIENT MIN.REQD +SLK «SLK SDEVIATION
1, PRNTINS 385,00 91,80 0.00 23.84 %
2. FATS 322,00 0.00 0.00 0,00 %
3. FIRRES 42,00 36.72 0.00 87.43 2
4. CALURIES 1gaoo.oo 0.00 0.00 0.00 %
5. CALCIUM 800,00 8800.64 - 0.00 314,31 %
6. TROM 168400 339.87 0.00 202.30 §
7o VITAMIN p 21000,00 62566.22 0.00 297.93 9
8. THIAMIN 9.80 9.09 0.00 92.70 %
9. RIBQFLVN 11.90 6.53 0.00 54.88 %
10. NIACL 133,00 34.65 0.00 26.05 %
{1, VITAMIN ¢ 280,00 290.72 0.00 103.83 %
12. FULATES 700,00 101.56 0.00 14.51
RECOMMENDED WEEKLY CIET
SL NO, FNODS P.U.CUST(RS.) AMOUNTS (1O00GMS)
1 VANASPATI 2.50 1
2 JAGGERY 0460 4.56
3 WHEAT CATA) 0435 35,00
4 POTATN 0.15 7.00
5 HOOLI=SAG 0.10 7,00
6 PALAK 0.10 1,00

TOTAL WEEKLY CNST CF THE DIET = RS. 21,72 °

---------ﬂ---ﬂ-ﬂﬂd---‘-ﬂ------

% NUTRTTIUNAI, IMBALANCE(TOTAL) = 1218,72 %

LR e P e Y Y LY L L L L L
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TABLE =B

PHAGF =2 SJUHEN NUTRITTON Is GTIVEN HIGHER FRTIORITY:=~

- o s - > oy oy T oy s OB s Y TR VR W e kg W g T m B A T R D ke W ey e e 0N O

CATAGORY $~ADULT=MAN tVEGETARIAN NONTHs~DECEMBER

SLACK ANALYSIS

BN S N e Yy oD N s N, ey g R s g W

ROW HUTRIENT MINJREQD +SLK =-SLK SDEVIATION
1, PROTINS 385,00 152.93 0.00 39.72 4
2. FATS 322,00 0,00 0,00 04,00 %
3, FIBRES 42,00 12,54 0.00 29.86 %
4, CALORIES 1€800,00 2133.33 0,00 12.70 %
5. CALCIUM 2800400 0,00 0.00 0.00 %
6. IRONI 168,00 139.90 0.00 83.27 %
7. VITAMIN A 2100000 0.00 0.00 0.00 %
8, THIAMIN 9,80 2.22 0.00 22.61 %

10, NIACIU 133,00 0,00 0.00 Ne0U g

11, VITAMIN ¢ 280400 0,00 0.00 0.00 g

12. FULATES 700,00 0,00 0.00 0.00 %

RFCOHMLNDED WEEKLY DIET

sL NO, Foans P U,COST(RS.) AMOUNTS(100GMS)

1 ARHAR DAL 1,20 5,96
2 CNOKINGCIL 4.40 2,455
3 JAGGERY 0.90 0,59
4 RICE 0455 25,74
5 WHIEAT(ATA) 0.35 4,425
€ POTATO Q.15 4,96
| BRINJAL 0,30 7.00
f CHANA DAL 1.20 4,00
g TOMALD 0.490 U,16
10 KADDU 0,20 7.00
11 PALAK 0.10 3,32
TOTAL WEEKLY COST CF THE DIET = Rs. 40,71

- D o g Y S S ot S A N e L G ) M R S gy TS S eE ey ey

% NUTRITIUNAL IMBALANCE(TUTAL) = 187,94 %

Y PN 0 om0 e MR ey TP S S T W AN Y o B S Wy g

/
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TABLE=C

o D,y = e

PHASE=3 :FEFFECT OF COST DECREAMEUT ON NUTRITICN:-

-—-‘---q-q.---------’----nn--—-----—-.---------‘--n

ITERATLION WUMBER:= 1

N YO g ot S e W G e SR gy O w O

CATAGURY ¢ =ADLT=~MAN © 'VEGETARIAN

RECOMMENDED WEEKLY DIET

--n—-uuunqn-ugu----—-.-i--nn-u—n-

- 8L NO, Fnops P,1,COST(RS.)
1 COUOKINGCIL 2.50
2 JAGGERY 0.60
3 RICE 0e55
4 PALAK 0.10
K WHEAT(ATA) ‘0o dd
6 PNTATN 0,15
7 ARHAR DAL 1,20
f BRINJAL V.30
q PHUL=GOREE 0,20

10Q CHANA DAL 1.20

TUTAL WEEKLY C0OST CF THE DIET = RS, 35,69

S . L L L e L L L L L L R

‘% NUTRITIOMAY, TMRALANCE(TUTAL) = 190.72 %

R ey ey R L R L L LA N
.

ITERATION HUMBER:= 2

WIh gy WO e Ty e SN R DY RN e gy TV W S RS

CATAGURY g =ADILT=MAN ' tVEGETARIAN

RECNANHEMDED WEEKLY CIET

SL Ne, FNons P.U,CUST(RS.)
1 CODKINGCLL 250
y) JAGGERY 0.60
3 RICE . 0455
4 PALAK 0.10
5 WHEAT CATA) 0435
6 POTATN 0.15
1 CHANA DAL o 1.20
R TOMATO 0.40

.

TOTAL WEEKLY CNST CF THE DIET = RS, 30,71

Y T Y repeypesprpsy ET YL LY DL E L L X ¥

% NUTRTLIUNAL IMRALANCE(TUTAL) = 203,77 %

T T R YT L L LR L L A ]

MONTHe=NECEMBER

AMOUNTS C100CHS)

MONTH:=NDECEMBER

AMOUNTS (100GMS)



ITERATION NUMBER:= 3

LI N W PR N L K N ]

CATAGORY t~ADNLT=MAN SVEGETARIAN NNNTI s =DECEMBER

RECOHNMENDED WEEKLY CIET

T L LK T R ey PSR R RN K Ny Jagearey XX L KX X X ]

SL NG, FOans o P, U,CUST(RS,) ‘ AMOUNTS (100GMS)
1 COUK INGCIT, C2.50 2,45
2 SIGAR 075 176
3 JAGGERY V.60 Qo443
4 RICE 0.55 11.32
5 PALAK 0.10 A
2 WHEAT (ATA) 0:35 23168
7 POTATA 015 523
g CABBAGE 0230 0147

TOTAL WEEKLY CNST CF THE DIET = RS, 25,35

% NUTRITIONAL TIMBALANCE(TUTAL) = 274,57 %.

o o o e 0 e g T Gy Sy o TR D W NG Ry & NS g ey

ITEPATINN HUMRER:= 4

O Ny W T em O R SN A 0w W WS e

CATAGURY 3 =ADULT=MAN :VEGETARIAN MONTH:=DECEMBER

RECOHMENDED WEEKLY CIET

SL NC, FoOns P,U,CUST(RS.,) AMOUNTS(100GMS)
1 VANASPATI 2.50 1,71
7 JAGGERY 0.60 4,56
3 PALAK 0.10 7.00
4 WHEAT (ATA) 0,35 35200
g POTATO 0.15 7.00
é MOOLI=SAG . 010 7,00

TOTAY, WEEKLY COST CF THE DIET = RS. 21,72

R N OO W T 0 e W g o W6 AR TS e KO0 SN G RO WD e SO O S o e

% NUTRITIUNAYT, IMRALANCE(TOTAL) = 1218.72 %

---!--w-d---—------:-----n------
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INSERT THE VALUE OF ICAT,IPRD & 'IVEG AS IC,IP,IV

ICéT=1-r0R ADULT=MAN 2 FOR ADULT-WOMAN, 3 FOR EXPECTING WOTHERS :
4 FGR NURSING MOTHER&,5 FUR MANCHEAVY WORKTHG),6 FOPRE=SCHCOL CHILDREN
7. FOR SCHOOL GOING CHILDREN,8 FOR ADOLSCES(p0YS5),9 FOR ADOLSCENIS(GIRLS)

& 10 FUR PERSONS ON DIET
IPRp SIGNIFIES THE MONTTH NUMBER
IVEGei FOR VEG,2 FOR EGG-EATERS & 3 FOR NON-VEG

1! 12t 1' ’ ’
ANY SPECIAL CHOICE ? (PRINT YES CR NO )
YES

'NUO, OF FOODS AVAILABLE= 36
-SELECT FROM THE FOLLOWINGSw===

-8 NESEr (AT
10 CHANA DAL
11 MUNG DAL .
12 URD DAL
14 MASUR DAL
i5 ARHAR DAL
17 CABBAGE
18 METHI~SAC
19 SARNSG=SAG
20 MOOLI~SAG.
5 PALAK -
22 CARROT
24 ONION
25 POTATO
27 SEM
28 LAUKI
.30 BRINJAL
31 PHUL=GOBEE
35 HARE=#MATAR
37 KADDU :
39 AMLA
40  APPLE
41 BANANA
46 - NIMBU
51 ORANGE
52 PAPAYA
57 - TOMATO
58 MILK -
59 CURD
63 GHEE
65 VANASPATI
66 COOKINGOIL
67 SUGAR .
69 JAGGERY
70 BREAD
ENTER THE NO, OF CONSTRAINTS(CONSISTING ONE FQOD)
2,
ENTER THE INDEXES OF FOODS CHONSEN
is, 58,
I ENTER NO. OF CONSTRANTS CONS. MORE THAN ONE FOOD
" -

| ENTER THE NO, OF FOODS & THEIR INDEXES

HI
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
| GGe
ENTER THE WEIGHTAGES
1,1, ] ‘
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THE FINAL RESULTS

TABLE=D

PHASE«1 $WHEN COST IS GIVEM HIGHER PRLIORTITY:=-

WO S0 B0 G R S T g SR D P Sy 5 G0 e 0 Y TR B0 N R ey PP o e W e T R, e

CATAGORY $~ADNLT=MAN T SVEGETARIAN MONTII ¢ =DECEMBER

SLACK ANALYSTS

YN Dy TS g O T T W0 R g PR ey e e TR e NN G

ROW HWUTRIENT MIN,REQD +SLK -SLK $DEVIATION
1. PROTINS 385,00 136,27 0,00 35.39 %
2, FATS 322,00 0,00 0400 0.00 %
3, FIRRES 42,00 20,73 0.00 49,35 %
4, CALORIES 16800,00 0,00 0.00 0.00 %
5. CALCIUM 2800,00 2858,32 0.00 102.08 &
6, IRON 168,00 248,82 0.09 149.11 %
7. VITAMIN A 21000,00 15176.49 0.00 72,27 5
8, THIAMIN 9.80 7.14 0,00 72.88 3
9, RIDUFLVN 11,90 5,09 0.00 42480 ¢
10, NIACIN 133.00 18.79 0,00 14.13 3
11, VITAMIN ¢ 280,00 0,09 0.00 0.00
12, FOLATES 700,00 0.00 V.00 0.00 %
RECNMMENDED WEEKLY LIET
sL Hn, FNODS P,U.COST(RS,) AMOUNTS (LOOGMS)
| VANASPATI 2.50 ' 2,21
2 - MILK 0.50 14,00
3 WHEAT(ATA) 0.35 24,00
4 POTATN 0.15 7.00
5 RICE 0455 7,00
6 JAGGERY 0.60 0,95
7 URD DAL 1.00 217
N HO00LI=SAG 0.10 1,35
S PALAK 0,10 3,26

- TOTAL WEEKLY COST CF THE DIET = RS, 31.17

L LY Ry poyspngse P Y Y T T LR Y T

% NUTRITIUNAL IMBALANCE(TUTAL) = 536,22 %

o R OB e O T o e SO S M Gy SN VI WD Gy G0 P g TV R R0 e e
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TABLE =F

PHASFE=2 $WHEN NUTRITIUM IS GTIVEN HIGHER FRIORITY:=

PO TR e g e O s om O S g P PO 0w e S gt P TS GU g et g TV B g WU G SR e KR g By g A W Aa N pe Bm

CATAGURY ¢ ~ADULT~MAN $VEGETARIAN MONTH: ~DECEMBER

SLACK ANALYSTS

ROW WUTRIENT NIN.REGD +SLK -SLK %DEVIATION
L. PROTINS 385,00 104,26 U.00 27.08 %
2. FATS 322.00 0.00 0.00 “0.00 g
3. FIPRES 42,00 15.80Q 0.00 37.61 %
4. CALORIES 16800.00 176.90 0.00 1.05 %
5, CALCIUM 2800, 00 547.18 0400 19.54 g
6. IRCH 168100 166 .98 0400 99,39 £
7. VITAMIN A 21000.00 0200 0.00 0.00 %
e THIAMIN 980 3.27 0.00 33,39 §
9. RIPUFLUN 11.90 0.0¢ 0,00 0.00 %

10+ NIACIN 133,00 0200 0400 0,00 <

11, VITAMIN 280.00 0.00 0.00 0.00 <

12, FULATES 700,00 0.00 .00 0,00 %

RECOMMENDED WREKLY CIET
SL NO, FOONS P.U.CUST(RS.,) AMOUNTS (100GHS)
1 COOKINGE IV 2,50 1,99
2 ATLK 0.50 14,00
3 AHENT (ATA) 0.35 16174
§ PHUL=GUREE 0.20 0045
5 POTATO 0.15 2,08
6 RICE 0.55 18,26
7 KADNDU 0420 7.00
8 BRINJAL 0230 7,00
g CHANA DAL 1.26 4.18
10 PALAK v.1c 2,87

TOTAL WEEKLY COST CF THE DIET = RS, 37.16

LA E L E LD P Y LY LN YR RN LR T oy

% NUTRITIONAL IMHATANCF(TUTALJ = 218,09 5

O v - Y Y e T S g Wy e
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TARLE «F

PHASE=3 (EFFECT OF COST DECREAMEHT OH NUTRITICN:=

0 o O S e ot g S R SNt P sy U am O D K WS G S N ey OW S G o e g S gy S D N ed B e D e W oy g e T W B

ITERATLON NUMRER:~ 1

CATAGORY $=ADULT=MAN ' tVEGETARIAN MONTH:=DECEMBER

RECOMMENDED WEEKLY CIET

SL NGO, FNODS - PLU,CUST(RS,) ' AMOUNTS(L00CHS)
1 COOKINGCIL, 2.50 2.08
? HTLK 0.50 14,00
3 SUGAR 0.75 1,56
4 PALAK 0.10 3,86
5 WHEAT (ATA) 0.35 22,58
6 POTATO v 0.15 3,09
7 RICE 0.58 12.42
; AMLA 0.30 0.19
9 CHANA DAL 1.20 2,79

TOQTAL WEEKLY COST .CF THE DIET = RS, 32.36

WO G N S N D R S WU M s e YN M BN B T G W GR SN SR g T N Y e ey

%2 NUTRITIUNAL IMBALANCE(TUTAL) = 259,47 %

X LR P T e P L Y L R R K

ITERATION NUMBER:= 2

LR L P L T P P X

CATAGORY :=ADULT~MAN tVEGETARIAN MONTH:=DECEMBER

RECNMMENDED WEEKLY CIET

CYL L L L L R W Y L L N Y ey R R X

sL NGO, Fodnps P, 1,COST(RS,) AMOUNTS(LO0GMS)
1 VANASPATI 2.50 2,27
y) MTLK 0.50 14,00
3 PALAK 0.10 31026
4 AHEATC(ATA) 0.35 28,00
5 POTATN 0.15 700
6 RICE 0455 7:00
¥, JAGGERY 0.60 0,95
f —- YRD DAL 1.00 2,71

TOTAL WEEKLY CNST CF THE DIET = RS, 31.17

L L T T RS R T L L R L L X N ™

% NUTRITTUMNAL IMBALANCE(TNOTAL) = 538.22 %

L R e L L T L L L N e
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INSERT THE VALUE OF ICAT,IPRD & 'IVEG AS IC,IP,IV

ICAT=1 FOR ADULT=MAl 2 FOR ADULT=WOMAN,3 FAR EXPECTING MOTHERS
4 FOR NURSING MUTQEQ&.S FOR MANM(HEAVY WORKTNG), 6 FOPRE=sCHCOL CHILDREN
7..FOR SCHOOL GNING CHILUREN,8 FOUR AUQLSCES(BOY§ v9 FOR ADQLSCENTS(GIRLS)

v& 10 FUR PERSOHS N DIET

IPRp SIGNIFIES THE MAONTTH NUMBER -

IVEG=1 FNR VEG,2 FOR EGG~EATERS & 3 FUR NON-VER
3, 2, 3,

ANY SPECIAL CHOICE ? (PRINT YES CR NO )

NO
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THE FINAL RESULTS

o . Y Y Y D P Wy W

TABLE=A

PHAGE=1 $WHEN COST IS GIVEN HIGHER PRINRITY:=-

--—d---un--q..-.---’.------------_-.----—---.--

CATAGORY ¢~EXPECTING~MUTHERS INON=VEGETARIAN

SLACK ANALYSTS

ROW  RNUTRIENT MIN,REQD +SLK =-SLK
i, PROTINS 413,00 171.5%7 0.00
2. FATS 301.00 0,00 0.00
3, FIBRES 42,00 43,29 0400
4, CALORIES 15400,00 0.00 0.00
9+ CALCIUM 70N0,00 0.09 0.00
6. IRNN 280,00 326,23 0.09
l. YITAMIN ©21000,00 50265,97" 0,00
8. T”IAMIN 9010 10.6@ 0-00
9, RIBUFLVH 10,50 2.717 0,00

10, NIACIN 119,00 41,47 0.09

11. VITAMIN ¢ 280.00 1185,30 0,00

12, FOLATES 1400,00 0,00 0.00

RECOMMENDED “WEEKLY LIET

SL Q. FOUDS P.U,COST(RS,)

i EGG , 1.00
p) COOKIMGCIL 2.50
3 CABRAGE 0,10
1 METHI=5AG 0.10
5 JAGGERY V.60
A PALAK .10
7 lWHLhT(ATA) 0,35

TOTAL WEEKLY COST CF THE DIET = RS, 26,96

—-n-‘---—'--n-------------------

% NUTRITIUNAYL IMRALANCE(TUTAL) = 1093,17 %

T T ) AN ey S G A9 S ue U g % ey TG0 oy w0 B0 an O N O B0 wp up

MENT(CIN THE FORM OF TABLETS)

MONTH:=FERRUARY

SDEVIATICON

D —
BN G NS = L) = <
DWLININIONOINND~

o+
DWWV~ DND DN

- - [ ] - L] [ ] [ ] . ] . * -
T G (OO ~IC D
o\0 50 QP A2 G40 (D 910 X 6\D ol 2 o\0 o\C

AMOUNTS (100CMS)
7.42

NN DN~
ST
DO0NOD O D

® ® » * o @

%N ADDITION TQ THIS 10 MG OF FOLIC AcID IS TU BE TAKEN AS
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 TABLF <R

-y Y o W oy

PHASE=2 $WHEN NUTRITION IS GIVEN HIGHER FRIURITY:~

LT Pyrpegepeyngey PP IR EFEY FEEL TP PR L L sy F LY )

CATAGURY :=EXPECTTNG=MUTHERS SNON=VEGETARTAN MONTHs=FEPRUARY

CSLACK ANALYSTS

D ey Ay R o T T TV VS e R oy e ey O O e e

RUW WUTRIENT ‘MIN,REQD +SLK ~SLK SDEVIATICH
1, PROTINS 413,00 150,73 0.00 3h.50 %
2. FATS 301,00 0.00 0.0n N.00 %
3, FIBRES 42,00 3.46 0.0N .73 &
4, CALURIES 15400,00 926,82 0.00 02 %
5« CALCIUM 000,00 0,00 0.00 0,00 g
6, IROH 280,00 29.2% 0.00 10,46 %
7. VITAMIN A 21060,00 11727.32 0.00 55,084 2
8, THIAMIN 9,10 3.21% 0.0N 39.31 %
9, RIBOFLVN 10,50 0.48 0.00 4,62 %

10, NIACIN 119,00 0,00 . 0.0N 0,00 %

11, VITAMIN ¢ 280,00 .00 0.00 0,00 %

12, FOLATES 1400,00 0,00 0,00 0.00 3

RECOMMENDFED WEEKLY TIET
SL NO,. FOODS P.U,COSTIRS.) AMOQUNTS(100GHS)
1 EGG | 1.00 15,70
2 COOKINGCIL 2.50 0,47
3 JAGGERY 0.60 3020
4 RYCE 0455 15.88
5 WHEATC(ATA) 0435 19.12
6 PHUL=GOREE D.15 4,94

TUTAL WEEKLY CAST C¥ THE DIET = RS. 34,97

LA K R B K F XL EFE L LERLE LI LIRS X2

% NUTRTUTIOUNAL TMRATAMCE(TOTAL) = 154,56 %

(L L Y T T P LI L P LR Y

NUTE:I A

D ION IC THIS 10 M
SUFPLIMENT

DIT F FULIC AcID IS TU BE TAKEN AS
(IN THFE FURM OF TAB 9

8]
ETS)

ey



7 TABLE-C

- W ey

PHASE~3 :EFFECT OF CUST DECREAMENT O N”TRITICN'-

I!u-l-.-qq-.------.-------------—---- -------- oy oy -

ITERATION HNUMBER:= 1

CATAGORY $=EXPECTINC=MOTHERS tHNN=VEGETARTAN MONTH$=FERRUARY

’

RECOMMENDED WEEKLY TIET

T L L L L L L K N e L L L R X

SL HC, Fnans P U,CUST(RS.) “CAMOUNTS(100GMS)
1 EGG 1.0 14,13
2 COUKINGECIL 2.50 0,65
3 CABBAG 0,10 2417
1 JAGGERY 0.60 3.01
5 RICE 0.55 3,35
6 WHEAT (ATA) 0435 29.99

TOTAL WEEKLY COST CF THE DIET = RS. 30.1%

"0 o S W A o g PO G O A Y W o U MY g gy g

% NUTRITIUNAL IMBALANCE(TUTAL) = 265,79 %

L R pep ey Y T L L T T R L T T

NOTE¢IN A}

SeIN AUDITION TC THIS 10 MG _OF FULIC AcID IS TU BE TAKEN AS
SUPPLIMENTCIN

THE FORH OF TARLETS)

ITERATION [JUMBER:= 2

PH s T e NN OGP WS U w0 an O Om 08 g

CATAGURY : =EXPECTINC~MOTHERS ¢NON=VEGETARIAN HONTH¢=FERRUARY "

RECOMMENDED WELKLY CIET

P FOT Y Yy pey e Ll LI R X N ]

SL NO, FOODS P.U,CUST(RS.) AMOUNTS (100GHS)
1 EGG 1,00 - 7.42
2 COOKINGCIL | 2450 1060
] CABRAGE 0,10 7100
2 METHI=SAG - 0.10 6.49
5 JAGGERY .60 2.05
¢ PALAK 0,10 | 7000
7 WHEAT(ATA) 0,35 35,00

TOTAL WEEKLY CNST CF THE DIET = RS. 26,96

L L ey e e e L L L N ™

% NUTRTTIUNAL, IMPALANCE(TOTAL) = 1093.17 %

Qﬂ-ﬂnn.Nnn-uan------udqﬂﬂu---

IN ALDITION TC THIS 10 MG OF FOLIC AcIb IS TO BF TAKhN AS
I (IN THE FURM OF TABLETS)
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{

THE FINAL RESULTS

PO D R g Wy e e T SR o R W L gy e L )

TAHLE D

PHAGLGE=1 $¢WHEN COST IS GIVEN HIGHFER PRINRITY:~

CATAGURY $ =EXPECTING=MOTHERS . = sHON=VEGETARTAN MONTH¢=FEBRUARY
SLACK AHALYSIS

L R e R R X N iy ey )

$DEVIATION

ROW  HUTRIEHT MIN,REAGD +SLK =-S51L,K

1, PROTINS 413,00 246,00 0.0N 99,56 %
2, FATS 301,00 n,00 0.00 0,00 g
3. FIBRES 42,00 39.24 0400 93.43 ¢
4, CALURLES 15400.00 0,00 0.00 000 %
5. CALCIUM ‘7000q00 0.00 0.00 * 0.00 %
b, TRON 280,400 302,63 0e00 108,08 %
T VITAMIN A 210004,00 94697,94 0.00 450.94 4
8, THIAMIN 9410 9,68 0.00 . 106.41 4
9, RINUFLVN 10,50 5.78 0,00 55.08 %
10, NIACIN 119,00 28.63 0.00 24.06 &
11, VITAMIN ¢ 280,00 17712.00 0,00 632,86 %
12, FOLATES 1400400 0,00 0.00 N.00 %

RECOMMENDED WEEKLY LLIET

SL N, FOUDS P U.CUST(RS.) AMOUNTSCL100GMS)

1 EGG 1.00 7.75

2 VARASPATI 2250 1,90

3 UREAT (ATA) D435 25,75

4 JAGGERY 0a60 0,19

5 CABBAGE 0.10 7.00

é METHI=SRG 0410 7.00

7 MOOL I=SAG Ne10 1.00

g PALAK 0.10 7.00

g RICE" 0455 7.00

10 FISH 2.00 2,50

11 URD DAL 1.0C 2,80

TUTAL WEEKLY CNST CF THE DIET = RS. 36,07

W T o e T D S gy 0 W e V. mm om0 S T S0 oy oy sy

»

% NUTRITIUNAL, IMBALANCE(TOTAL) = 1517,.40 %

L e L L L LT T T R ey

NU
U

N N ﬁUDlTIUN IC THIS 10 Mg OF FUOLIC AcCIb IS TQ BE TAKEN AS

TE:L
FPLIMENT(IN THF FURM UF TABLETS)



7

INSERT THE VALUE OF ICAT,IPRD & TVEG AS 1C,IP,IV

ICAT=1 FOR ADULT=MAN,2 FAR ADULT=WOHAW,3 FOR EXPECTING MOTHERS
4 FOR NURSIHG MOTHERS,5 FUR MANCHEAVY WURRING)56 FOPRE=SCHCOL CHILDKEN
7 FOR SCHOOL GOING (HiLDRhN 8 FOF ALOLSCEsS(BOYS),9 FOR ADULSCENIS(GIRLS)

,& 10 FUR PERSONS CH DIET
IPRD SIGNIFIES THE MOHTTH NUMLER

IVEG=1 FOR VEG,2 FOR EGG=EATERS & 3 FOR MON=VEG
3, 2, 3, |
ANY SPECIAL CHOICKE ? (PRINT YES CR ND )

YES |

NU., OF FOODS AVAILABLE= 37

SELECT FROM THE FOLLOWINGS==mw

- ¢H
ARASPATI
COOKINGOIL
SUGAR
JAGGERY
BREAD
EGG
MUTTON
CHICKEN
F15A

ENTER THE NU. OF CONSTRAINTS(CANSISTING ONE FOAD)

1,

ENTER THE TWDEXES OF FOUDS CHUNSEN

6, .

ENTER NO. OF CONSTRANTS CONS. MCRE THAH UNE FOOD

2,

ENTER THE MU, OF FRODS & THEIR INDEXES

75

10, 11, 11, 14, 15,

ENTER THE MIN OR MAX REQUIREMENTS
7.000000  ,  2.500000 . 2.800000 ,

ENTER SIGNS OF EXTRA CUNSTRAINTS(G DR B)

G IF MIN & B IF MAX

GGG

NN D0 DN DD IO N JO= D IS = DO -IND A DO
X
>
x
521
1
=
>
3
T» 7Y
.o o3

?NTER ?HE WETCHTAGES
«» 1. . ‘



(L]

TARLE-F

PHASE=2 SWHEN NUTRITION IS GIVEN HIGHER PRIORITY:=

-------ﬂ-w-n-----"-----U"--—-n-----n--------.‘-..----

CATAGURY ¢ =EXPECTINC=MUTHERS THON=VEGETARTIAN ‘ ‘MQNTH:‘FEERUARY

’

SLACK ANALYSIS

ROW NUTRIENT ‘MIN.REQD +S1LK -SLK SUEVIATION
1. FROTUHS 413,00 218,02 0.00 52.79 %
2. FATS 3N1,00 0,00 0,00 0,00 %
3, FIRRES 42,00 0.68 0.00 1.61 %
4, CALURIFES 15400,00 1646,41 0.00 10,95 &
5. CALCIUM 7000,00 0,00 .00 0.00 g
6, TRON 280,00 28,11 0,00 10.04 &
To VITAMIN A 21000,00 10084.32 0.00 48,02 %
8, THIAMIN 9,10 3,17 0,00 34.83 ¢
9, RIRUFLVH 10,50 0.35 0.00 3.33 &

10, MIACTH 119,00 0,00 0,00 0.00 %

11, VITAMIN ¢ 280,00 0,00 0.00 0.00 %

12, FOLATES 1400,00 0,00 0,00 0.00 g

RECOMMENDED WEEKLY DIET
SL NO, FOODS P,11.COST(RS.) AMOUNTS(100GMS)
1 EGG 1.00 14,77
) COUKINGCIN 2.50 .53
3 HHEAT CATA) ~ U.35 16,05
4 JAGGERY 0.60 2,14
5 PHUL=GOREE 0.15 3.96
6 RICE V.55 18,95
1 FISH 2.00 2,50
8 CHANA DAL 1,20 2,80

TOTAL WEEKLY COST CF THE DIET = RS. 42.38

M L L L L E T P L L I L L

% NUTRITIOWAL, IMBALANCE(TOTAL) = 159.99 %

ey e yeprpegepipsyspeyay Y FX LT L LT R T Y

ION TC THIS_10 Mg OF FOLIC AcCID IS TOQ BE TAKEN AS
THE FORM OF TABLETS)

23



TABLE<F
?6 ----- W om

'PHASK=3 (EFFECT OF CusST DECREANENT CW NUTRITICN‘-

L IR T E L ELELL LD L DL L L R P T R K K N R - oam-

LTERATION HUMBER:= 1

U W G T gy e P T GR SN T ANy Y4 ae

CATACURY!-EXPECTINCFMUTHERS CNNN=VEGETARTAN MONTHt=FERPRUARY

RECOMMENDED NFLKLY CIET

Ry B AR N e s SO OO e Ty BB g B e W ey T Ne PN em - . e

Sl N0, Foons P U,CUST(RS,) : AMOUNTS(100GMS)
1 EGG 1,00 14,36
2 COOKINGCIL 2.5C 0.67
3 WHEAT(ATA) u.;s 21,67
4 JAGGERY 0.60 1.91
5 CAGBAGE 0.10 1.61
6 RICE 55 8,98
i FISH 2.00 2¢50
A URD DAL 1.00 2.80

TUTAY. WEEKLY COST CF THE DIET = RS, 37,64y

—-.-Pﬂﬂtﬂ----.----d----.-.ﬂ----

% NUTRULTUNAT IMRAIANLF(TUTAL) = 187.04 &
NUTE:IN ADDITION IC THIs 10 MG UF FOLIC ACID IS TO BE TAKEM AS
SUPPLIMNENTCIN THE FURM UF TABLETS) _

ITERATION NUMBER:= 2

CATAGURY :=EXPECTTNC~MUTHERS SNON=VEGETARIAN - MONTH:~FEERUARY

RFCOHHLNDFD WEEKLY EIFT

SL NA, FOODS P,U,CUST(RS,) AMOUNTS(100GHS)
1 EGG 1.00 T.75
. VANASPATI 2.50 1,90
3 JHEATCATA) V.39 25,73
4 JAGGERY V.60 0.19
5 CARBAGE 0,10 7.00
6 METHLI=~SAG 0.10 7.00
1 MOOLI~SAG .10 1.00
9 RICE 0455 /.00

10 FISH 2,00 2.50
11 URD DAL 1.00 2.80

TUTAL WEEKLY COST CF THE DIET = RS, 36, 05

BU PN oo G e A ot e e S0 B OB o O 0D am e ey A8 B4 Y e e
Kﬁp‘lr I " “rary '1” l'"‘ﬂr gv»;F .

% NUTRITIUNAL IMRALANCE(TUTAL) = 1517,40 & “MKMM%W ¥
IN ADRITING 1C TH1s 10 MG OF FOLIC Acib IS TO BE TAKEM AS
J ’ IMENTCIN THE FORM UOF TARLETS)



ICAT=1 FOR ADULT-HAN‘Z FOR ADULT=WOi1AN,3 FOR EXPECTING MDTHERS )
4 FQR NURSING MOTHERS,5 FUR MAN(HEAVY WURKING),6 FOPRE=5CHCOL CHILDREN
7 FOR SCHOOL GUING,CHiLDREN,S FOR ADOLSCES(BNYS),9 FOR ADULSCEMIS(GIRLS)

,& 10 FOR PERSANS N DIET

IPRp SIGNIFIES THE NONTTH NUMBER

IVEG={ FOR VEG,2 FOR EGG=EATERS € 3 FOR NON~VEG
6, 5, 1,

ANY SPECIAL CHOICE ? (PRINT YES CR HO )

YES

NO, OF FOODS AVAILABLE= 30

SELECT FRUM THE FULLOWINGS====

6 RICE

8 WHEATC(ATA)
10 CHANA DAL
11 MUNG DAL
12 URN DAL ‘
14 MASUR DAL !
15 ARHAR DAL
21 PALAK
24 ONTION
25 POTATO
28 LAUKI
29 KARELA

3n BRINJAL
32 . CUYCJUMBER
33 BHINDI

37 KARDU
41 BANANA
43 JACK=FRUIT
44 GRAPES
46 NIMBU
47 WANGO
57 TUMATO

58 MILK

59 CURD

63 GHE®

65 VANASPATI
0 CUOKINGOIL
67 SUGAR
68 JAGGERY

70 BREAD

ENTER THE NU, OF CONSTRATHTS(CONSISTING NHE FOOD)
i,

ENTER THE INDEXES OF FOUDS CHUNSEN

58, | |

ENTER N, OF CONSTRANTS CONS, MCRE THAN QNE FOOD
1,

ENTER THE N0, OF FOODS & THEIR INDEXES

2
6, 8,

ENTER THE MIN OR MAX REQUIREMENTS

' 17.50000  ,  14,00000

ENTER &IGNS OF EXTRA CUNSTRAINTS (G QR H)
G IF MIi & B IF MAX

GB | .

'ENTER THE WETGHTAGES

1, 1,



78

THE FINAL RESULTS

TABLE=D

e Yy W, ey

PHASE=~1 $WHEN CUST IS CIVPN HIGHER PRIURITY"

N Y G W6 ey P G S G st B T W G YR S Wl s S g T AR S5 G e g T o T e TN o N e TR e T o we e

CATAGORY $=PRE~SCHOCL CHILDREN $VEGETARIAN ‘HUNTy:"MAY

SLACK AWALYSIS

L Y Ry S R -y g e e -

ROW NITRIENT MIN,REQD +SLK ~SLK SDREVIATION
1. PROTINS 182,00 109,20 0.00 60,00 %
2, FATS ‘ 224,00 0,00 0,00 0,00 &
3, F1RRES 0,00 33,90 0,00 0,00 %
4, CALURIES 9800,00 0,00 0.00 0,00 %
5. CALCIUM 2800,00 8486,23 0.00 303,08 %
6. TRON 175,00 88,51 0,00 50,58 ¢
7. VITAMIN A 1700,00 35723.95 0,00 470,44
6, THTAMIN 5,25 4,22 0.00 80,41 g
9, RIBUFLVH 5,95 2.41 0,00 40,43 3

10, NIACIN 70,00 1.33 0,00 1.89

1L, VITAMIM ¢ 280,00 0.00 0.00 0.00 ¢

12, FULATES 700,00 0,00 0.00 0,00 %

RECOMMENDED WEEKLY LLIET
Sl, NG, FNODS P,U,CUST(RS.,) AMUUNTS (100GMS)
1 KARELA 0.15 0.50
2 AHEAT (ATA) 0435 14,00
3 MTLK 0450 17,50
4 JAGGERY 0,00 5.05
5 PALAK - ' Q.15 7.00
b CNOKINGC LI, 2.5C 1,09
1 CHANA DAL 1.2C 2,50

TOTAL WEEKLY CNST CF THE DIET = RS, 23,52

W N e U Y Y WS g T AR A ey TR ST St T oo P BN e o ew

% NUTRITIUNAT, TMRALANCE(TOTAL) = 894439 3

LA L E L LT E LR RN PP N T Y RN Y e
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TABLF -E

L R R RSy

PHASE=2 $WHEN NUTRITION IS GIVEN HIGHER FRIOFITY:-

CATAGURY ¢ =PRE=SCHOCL CHILDREN SVEGETARTAN  MONTHz=MAY

SLACK ANALYSTS

L T Ll Ll L LT Y ey Iy F T

ROW NUTRIENT MIN,REOD +SLK -SLK ' $DRVIATION
Lo PROTINS 182,00 141,16 0,00 77.56 3
2, FATS 224,00 0.00 0,00 0.00 %
3, FIRRES 0,00 43,75 0,00 0.00 %
4, CALURIES 9800,00 0,00 0,00 0,00 3
5. CALCIUM 2800,00 Tu3.94 0.00 25,14 %
6. IRON 175.00 4,04 0.00 2.31 g
}o VITAMIN A 7700,00 0,00 . 0,00 0.00 %
B, THIAMIN 5425 2.87 0,00 54.73 %
9, RIRUFLVN 5,95 1.56 0.00 26,16 g

10, NIACTi 70,00 0,00 0,00 0.00 g

11, VITAMIN ¢ 280,00 0.00 0.00 0.00 %

12, FOLATES 100400 0.00 0,00 0,00 %

RECNMMENDED WEEKLY LCIET
SL un, FOODS P.U.COST(RS.) AMOUNTS(100GHS)
1 3UGAR 0,75 V.86
) KALDU 0.20 7.00
3 BHINDT 0.50 7.00
4 CUCUMBER 0,30 7.00
5 WHEAT (ATA) 0,35 6.09
6 HILK 0,50 17,50
Y, RICF 0455 1491
8 BRINJAL 0,20 6437
5 PALAK ' 0.15 0,35
10 COOKINGCIL 2450 1,04
11 CHANA CAL 1.2C 5,01

TOTAL WEEKLY COST CF THE DIET = Rs, 32.82

L e e L L L L L L L L T

% NUTRTLIONAL TMBALANCE(TUTAL) = 85,87 %
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TARLF «F

PHARE=3 (EFFECT OF COST DECREAMENT ON NUTRITICN:-

Ty PR L LY LR L L PR L L T L R R Rl A L N N L Al

ITERATION HUMBER:= |

----- - 05 SR W0 G0 N 4a BN B8 ’ \

CATAGURY ¢ =PRE=SCHOCL CHILDREN :VEGETARTIAN ' MONTH:=MAY

RECOMMENDED WEEKLY LIET

P L L L o R RO R N N e R R

SL He, FOODS P,U,CUST(RS,) AMOUNTS(LO00CMS)

1 SUGAR Ue78 5442
2 KARELA 0,15 0,06
3 BHINDT 045C 7.00
4 WHHEAT (ATA) 0.3% 14,00
5 M TLK 0450 17,90
b TOMATN 0e40 0.73
7 CUCUMAER 0430 7.00
8 PALAK Vel 2.80
9 COQUKINGCIL 2,50 1.25
10 CHANA LAL 1.20 0,48

TOTAL WEEKLY COST €F THE DTET = RS, 27.73

% NUTRITIONAL, THRALANCE(TUTAL) = 251.74 &

ITERATION NUMBER:= 2

CATAGORY $=PRE<SCHOCL CHILDREN 3VEGETARTAN \ MONTHS=MAY

RECOMMENDED WEEKLY TIET

SL KNC, Foons P, U,CUST(RS.) AMOUNTS(100GMS)
1 KARELA 0415 0450
2 WHEAT CATA) 0438 14,00
3 NTLK 0,50 17,50
4 JAGGERY 0.60 5405
5 PALAK 0,15 7,00
é COOKINGCIL 2,50 1,09
7 CHANA CAL 1.20 2,50

TOTAL WEEKLY CNST CF THE DIET = RS, 23,52

B0 G0 08 S Wt g P R Gy o Gl gy TV G TR B0 Y WD A% G0 Sy T am TV PN ST R wn e

% NUTRITIUNAL TMRALANCE(TUTAL) = 893.92 %

- W Y D O D we e gy T A T s SR WD GO D W POy BY Y TR e ey



INSERT THE VALUE UF XICAT,IPRD & IVEG AS TC,I1P,TV

ICAT=1 FAR ADULT=HAl,2 FOR ADULT=WOMNA, 3 FOR EXPECTING HOTEERS
4 FOR NURSTNG MOTHERS,5 FOR MAN(HEAVY WURKTNG) 6 FOPRE=SCHCUL CHILDREN
7 FOR SCHOOL GOING LHfLDR ,8 FOR ADOLSCES(BOYS),9 WOR ADULSCENTS(GIRLS)

+& 10 FUR PERSONS ON DIET

IPRp SIGNIFIES THE MONTTH NUMBER

IVEGs) FOR VEG,2 FOR €GG=EATERS & 3 FOR NON=VEG
5, 1, 1,

ANY SPECIAL CHOICE ? (PRINT YES CR H0 )

YES

NO, OQF FNODRS AVAILABLE= 3%

SELECT FRUM THE FOLLOWINGS==m=

RICE
WHEAT(ATA)
CHANA DAL
MUNG DAL
URD DAL
MASUR DAL
ARHAR DAL
CABBAGE

- METHI=SAC
SARINSU=SAG
MUOLTI=SAG
PALAK -
CARROT
N TuN
PUTATU
SEM
LAUKT
pd”h Gg

VANASPATI

CUOKINGUIL

SUGAR

JAGGERY

BREAD

EHTER THE NO. NF CONSTRATHTS(CORSISTING NNE FOOD)
0, ,
ENTER NN, UF CONSTRANTS COIS, MCRE THAN UNE FOOD
1, |

ENTER THE NU, 0OF FOORS & THEIR INDEXES

~IOCC OOV O U U o o W W L DO DO BT DO BRI DO DS ot bt s 2 o b s

5,

10, 11, 12, t4, 15,

ENTER THE MIN NR WAX REQUIREMENTS
2.800000 ,

ENTER SIGNS OF EXTRA CONSTRAINTS (6 OR 1)

G IF MIN & O IF MAX

G

EHTER THE WETGHIAGES
1.



TiIE FINRaJ, nLqu[lc

--n-------r-‘.--n --------

TABLEE=)

PHASE=1 SWHEN CUST lS GIVEN. ”IFHFR PRIORTTY: =

R L LR L P L L L L X ] - T gy M e =y - - .-

CATAGURY t=HAN (HEAVY WORKING) $VEGELAKTAN

SLACK ANALYSTS

L RO S S Y -, o T w W e

ROW NUTRIENT MINL,REQD +SLK ~SLK
1. PROTTHS 385,400 211,506 0.U0
24 FATS 434,00 0,00 U,00
3, FIBRES 42,00 45,62 0,00
5. CALCIUHM 3150400 31754.59 0,00
6., IRON 165,00 370,74 V.00
To VITAMIN A 21000400 0.0u 0.00
6y THIAMIN 14400 8,75 u,.00
9. RIBUFLVYH 15440 0,54 0.00

10, NIACIN 168,00 27,51 VeU0

11, VITAMIN C 280,00 0,00 0.00

12, FOLATES . 100,00 0.0v S 0.00

PFCOMMLNUFU uhuKLY I LET

sL NO, FOUDS _ PL1.COST(RS. )

1 CNOKINGCIT, 2490
2 JAGGERY Ueth0
3 HJRI) DAL 1,60
A HOORI=SAG )eio
A WHEATCATA) De38
6 PUTATU 0el5
Y, PALAK Dell
8 VANASPATI 2450

TOTAL WEEKLY CNOST OF THE DIET = RS. 39,31 N

% NUTRITUONAL IMBALANCE(TUOTAL) = 1471.06 %

LA L LE LTI P L LY X RN R X Ry

HOHTH=JAN

J0
o
o]
<<
b=
~-a

—
o
CSOBNLONTSONOL -

—

[\ Ry
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o
DONWNDODRODOH
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-
—
O
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DWW NOOX

b .
CR~Ir— N O

- @ & 9 @ W e

UARY

-t
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AMOUNTS(100GMS)

o
=
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TARLF «F B

PHAGE=2 $WHEN HUTRTTTION 15 GIVEN HI(;HIR FRIOKITY ¢~

CATAGURY :=MAN (HEAVY WORKING) :VEGETARTAN - HONTH:=JANUARY
SLACK ANBDYSTS

L R ey g el R RN ey Y T

ROW NUTRIENT ¥

IN.REGD +SLK -SLK %DEVIATIQN
1, PRNTINS 385,00 247,54 000 66.89 %
2, FATS 434,00 .00 0,00 0,00 4
3, FIBRES 42,00 23,63 Ue00 Y6.27 %
4, ChILURIES 25900,00 0,00 0,00 0,00 %
5, CALCIUM - 3150400 0,00 0400 0.00 &
6, IRON 168,00 214,82 0,00 127.87 %
7. VITAMIN A 21000.,00 0,00 Ue00 0,00 3
8, THIAMIN 14,00 2.14 0e00 15.25 %
9, RIBUFLVK 15.40 0,00 0.00 0.00 g
10, NIACIN 168.00 0.0¢ 0.00 0.00 %
13, VITAMIN ¢ 280,00 nN,0uy 0.00 0,00 g
12, FOLATES 700,00 0,00 0400 0,00 &
RECOMMENDED wFLKLY L1ET
SL N0, FolOns P, U,CUST(RS.) AMOUNTS(100GMS)
1 * BANANA 0430 8,81
2 SUGAR 0He75 6,75
3 JAGGERY 0,60 0,36
4 RICE 0455 24,80
5 PALAK Vel0 2495
h ARUAR DAL 1.20 10,00
1 WHEAT (ATA) 0e35 17,20
f POTATO Uel5 7,00
g GHEE hel0 0,51
10 KADDU 020 7,00
11 COUKINGLIL 2450 3,12
12 MTLK 0450 1,40
TUTAL WEEKLY CNST CF THE DIET = RS, 53.90

L e L T R L L L T R R

% NUTRITIUNAL IMRALANCE(TUTAL) = 266429 %

L L Y Y L L e Y I L R N L K NNy



8“ TAHLF =F

oo Oty W oy @ e

PHASE=3 :FFFECT OF C0OST DECREAMEIIT Oy NUTPITICNS=

Wt G es PN Y W G MU OR g e g guy O N G0 e O OD SG d Ov TR g TR P S e gy S S A TR oy Sy e PR, m an R e W

ITERATION HUMBER:= 1

L L L L ]

CATAGURY :=MAN (HEAVY WORKING) :VEGETARIAN . NONTH:=~JANUA|

RECAMMEMDED WEEKLY CIET

R SN T O e m P gy P Rt T e T e T e OO o e e B e B0 o W W e

SLohe, FOUns P, U,CUST(RS,) AMOUNTS(LO00GNS,
1 CHAMA DAL : 1.20 2,12
) JAGGERY ' Va0 Uod3
3 RICE 0.55 22,42
4 MTLK Ue50 0.51
5 PALAK 0.10 3.08
g HASUR DAL 1.00 6,10
Y| WHEAT CATA) 035 19.58
A PNTATN Uo}S 7,00
9 ARIAR DAL 1.26 1,78
10 BANAKA Uad0 10,22
14 CAU¥INGC LY, 2ab0 3,62
12 SUGAR 0e15 6,59

TUTAL WEEKLY COST fF THE DIET = R3. 47,90

L L ELE L LR PR ET Y R L X X X R gy

e

¢ NUTRITIUNAL THRALANCE(TUTAL) = 272,75

L e e L L L L L L L LT

ITERATICH IINHYRER:=- 2

CATAGURY :=MAN (HEAVY WORKING) $VEGETARTAN MONTH ¢ =JANUA}

RECOMMEMDED wFEEKLY CIET

e T oy T P NS ey s g T gy G ow D e T R e L, g gy P e TR ED wk WS S e W

SL KO, FOODs P,U,COST(RS,) AMODUNTS(100GMS!
| CNOKINGCIL 2,50 3,51
3 RICFE ‘ 0e55 10,45
4 HTLK 0,56 4,25
5 MOULI=SAG JalC 0,28
6 WHEAT CATA) 0439 31,595
yi POTATO Jel5 7,00
8 CABRAGE 0,20 0,34
9 PALAK 0.10 3,11
10 URL DAL 1.00 - 2.80
11 SUGAR Ul 1% 15,94

TOTAL WEEKLY CNST CF THK DTET = RS, 43,60

8 T S 0 Wy Y R Y e gy s SN W T e T W Y W Y S PN SNy oy

% MUTRTTIOUNAT, TMRALANCE(TOTAL) = 318,27 %

L I L e e T T L P Ll L™



85

TTERATIUN NUMpERs= 3

CATAGURY : =MAN (HEAVY WOKRKING) tVEGETARTAN |  HONTH3$=JANUAR}

TRECOMMENDFD WFEKLY T IET]

W 0 T g R R G O v T ol O M W T g Pl W gy gy W ew PE e o e e we .

SL NC, Foung A P ULCOST(RS,) AMOUNTS(100GMS)
1 CONKINGC L] ‘ 2.50 3,10
2 Urp DAL L.00 2,80
3 VANRSPATI 2400 0,46
4 HNON1=8AG D.1e 1,29
5 HHEATCATA) 0438 41,5%
6 PNTATN .19 T.00
¥ PaLAK ' 0417 2.03
g JAGGERY Debl 19,148

TOTAL WEEKLY (NST CF THE DIET = RS. 39,31

OF OGN gn B0 TS anl we T A o wn B S TS AR m N M S my N R e e g

% NUTRITIUHAT, THRATAMCE(TUTAT) = 1471.06 @
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INSERT THE VALUE OF ICAT,IPRD & 'IVEG AS IC,IP,1V

ICAT=1VFOR ADULT=-MAN,2 FOR ADUL,T=WOMAN,3 FOR EXPECTING MOTHERS
4 FOR NURSING MOTHERS,S FUR MAN(HLAVY WURKING) ,6 FOPRE~SCHOOL CHILDREN
71.FOR SCHOOL GOING LHlLUREN FOR ADOLSCES(B 0Y§J.9 FOR ADOLSCENIS(GIRLS)

“,& .10 FOR PERSONS ON DIE

IPRn SIGNIFIES THE MONITH NUMBER
IVEG¥1 FOR VEG,2 FOR EGG=-EATERS & 3 FOR NON-VEG

2' 6’ 3' '

ANY SPECIAL CHOICE % (PRINT YES CR NO )

 Res B

NO, OF FOODS -AVAILABLE= 40

" *SELECT FROM THE FOLLOWINGSwww=

6 RICE
8 WHEAT(ATA)
10 CHANA DAL
1 MUNG DAL
2 URD DAL
14 MASUR DAL
15 ARHAR DAL
i PALAK
2 BRWI
24 ONION
25 POTATO
29 LAUKT
29 KARELA
30 BRINJAL
32  CUCUMBER
33 BHINDT
32 PARWAL
37 KADDU
41 BANANA
43 JACK=FRUIT
44 GRAPES
45 JAMUN
46 NINMBY
47 MANGO
48 LICHT
50 MELOH
52 PAPAYA
57 _TOMATO
58 MILK
59 CURD
63 GUEE
65 VANASPATI
66 COOKINGOIL
67 SUGAR . .
68 JAGGERY
70 BREAD
71 EGG
72 . MUTTON
74 CHICKEN. :
75 FISH

-ENTER THE NO, OF CONSTRAINTS(CONSISTING ONE FOOD)

2,

' ENTER ‘THE 'INDEXES OF FOUDS CHOOSEN

6, 41,

- ENTER "NO, OF :CONSTRANTS CONS. MORE THAN ONE FOOD

2,
BNTER THE NO, OF FOODS & THEIR INDEXES

5,
26,241, 12, 14, 15
72, 74, 75, 7

. ENTER THE MIN QR MAX REﬁUIREMENTS

7000000 . 14,00000 , 2.800000 , 2.,500000 ,

_ ENTER SIGNS OF EXTRA CONSTRAINTS (G OR B)

G Ir MIN € B IF MAX
deeg

ENTER THE WEIGHTAGES
1, 1, 1, 1,
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THE FINAL RESULTS

O e W Y T R e ey e e

TABLE=~p

PHASE~1 $UHEN CUST IS GLVEN HIGHER PRIﬂRITY -

L T RN P R ndadia iRl d el A B E L L X R X e

CATAGORY t=ADULT=WOMAN SHNON=VECETARTIAN MOATH s =JUNE

SLACK AIALYSIS

O oy Oy S Oy e e W e ey Ry

RUW NUTRIFNT ‘MIN,READ +SLK =SLK DEVIATION
1., PROTTIUS 315.00 79,34 0,00 24,87 %
2. FATS 252,00 n,00 . 0400 N.00 g
3, FIRRES . 35,00 12,67 0,00 3,21 g
4, CALURIES 13300,00 0.00 0,00 0,00 %
5. CALCTUM 2800,00 1442.07 0.00 51450 §
b, TROW 224,00 106,93 0.00 47,74 &
l. VITAMIN p 21000.00 20022,60 0.00 95,35 %
B, THIAMIN 7,70 3,10 0,00 40,79 g
9, RIRUFLVY 9.10 N.00 0,00 0.00 g

10, NIACTII A 105,40 0,00 0.00 N.00 g

11, VITAMIN r 290,00 111,34 0.00 39,76 &

12, FULATES 700,00 0,00 0,00 0,00 g

RECOMMENDED WEKKDY TIET
\ . TR o B T o D s TR SN e OB o ey % am o em e W e
(]

SL WO, Fnans P,U,COST(RS.) AMOUNTSCL100GMS )
1 PRTATN 0,30 2.43
v CnUKINGCIL 2.50 2,34
3 FISY 2,00 2,50
4 JHCAT(ATA) 0.3% 16,39
5 RYC 0.55% 7,00
F UAHANA 0.35 14,00
1 ARHT (VI 0,95
ol URD DAL 1.00 2,80
q BUINDTY 0,29 0,97

10 PALAK V.15 7,00

TOTAL WEEKLY CNST CF THE DIET = RS, 30,25

O R OO S oy T 0 SN g OO 0 gy

% NUTRITTUNAL THRALANCE(TUTAL) = 340,44 %

T S T R s o g o e Wy g S ow ey e



TABLF =F

-y ey

PHAGE=2 ¢'HEN MUTKYTIUN IS GIVEY HIGHER FRIQRITY:=

-—-u------n---w---‘-~---~.----------------—-...,--—----

CATACURY t=RADULT=WAMAN o tUNH=VEGETARIAN ~ MONTH$=JUNE

SLACK ANALYSTS

. ey P e R N TR L, e e T ay PV e W

RUW  {HUTRIENT TINLREQGD +SLK ~SLK " ZDEVYATIQH
1, BRPTTUS 315.00 150,35 0.00 47,73 %
2, FATH 252.00 .00 0.0n N.00 %
3, FIRREH 35,00 n,00 0.00 0,00 %
4, CALURIES 13300,00 4074 ,92 0.90 3N 64 g
5, CALUTUM 28nN0,00 N,00 0.00 0.00 %
7. VITAMIM »a 21000,00 0,00 0.00N N.00 %
8, THIAMIN 7.70 0.9%0 0,00 N.00 %
9, RIRNDFLVN 9.10 0,00 0.00 N.00 %

10, NIACTI] 105,00 n,00 0.00 N,00

11, VITAMIN ¢ 280,09 0,00 0,00 N.00 %

12, FULATES 700,00 n,00 0.00 N.00 %

RECOMMENDED WEEKLY CIFT
SL O, Founs P U,CUST(RS.) AMOTINTSCLOOGMS
1 BHINDT 0,20 0,42
2 PRTATN 0,30 1,96
3 PALAK Nal" 1,37
4 F1oH 2.00 1,85
5 EGG 1.00 4,46
£ WHEAT CATAD Je35 © b,,05
7 RICF 0,55 24,95
R BANANA 0435 14,00
Q VANASPATI 2.50 0,75
1 ARHAR DAL 1.2¢ 2,80
11 BRINJAL 0.15 3,58
12 CUCYMRER 0e210 2.99
13 MyTTOM 2.50 0,65
14 COUKINGCITL, 2450 0,76

TOTAL WEEKLY.CNST CF THE DIET = Rs, 41,88

’
WO RO G MRS e an TR S S o ey T NS e SR G Gw T g O NS ae e

2 NUTRUTIONAT, TMRALANCE(TUTAL) = 718.42 %

BT T 0 e o, 0 o0 v g OO W O me K G0 Nt B gy O B T e e ey
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TABLE -F

- T e ey W o e e

PHASE=3 -FLFirT OF COST DECREAMENT G NUTRITIru'-

----—---—-—---ﬂnﬂn"-~----------—------—- ------ -

ITERATINY (UMRER:= 1

LY L YL L L L R Al

CATAGURY ¢~ADNLT=WOVAN : NN =VEGETARTAN . MOWNTHe=~JUNE

RECAMMENDED WEEKLY CIET

SL irn, Founs P, CUOST(RS.) AMUVNTSC100GMS)
1 POTATO 0,30 2,03
2 PALAK 0.15 2.14
3 FYSH 2,00 1.48
4 ERG 1,00 3.24
g "WHEAT(ATA) - 0.35 10,71
3 ' RICF 0.55 19,61
7 BANANA 0.35 14,00
g MASUR DAL 1.00 2.80
Q BHINDY 0,20 4,22
10 CNOKINGCIL 2.50 1,67
11 HUTTON 2.50 1,02
TUTAL WEFKLY COST OF THE DIET = RS, 36,97
& NUTRTITIONAL, TMRALANCE(TOTAL) = 106,64 8
O N D WY e G e R e g W S O e B DY R e S N g B N Oy oo
ITERATION NUMRER:~ 2
CATAGURY : =ADULT=WCN AN tHNN=VFGETART AN MONTH:=JUNE
RECNHMENMDED WEEKLY CIET
SL NG, FNuns P.U.COST(RS,) AMOUNTSC(L100GMS)
2 COUXINGCIL 2450 1,68
3 PATATN 0.30 1,95
A FISH 2.00 1,33
5 EGG 1.00 2,89
F HHEAT CATA) 0.35 16,12
1 DUINDY 0,20 4,37
Q RTCF 0.55 7.47
9 PALAK 0.15 2,24
10 MUOTTOM 2450 1,17
11 BAHALA 0e35 14,00
TOTAL WEFKLY COST CF THE DYET = Rs., 31.88

Y L L e L T T

2 NUTRITIUNAT THMRATANCE(TUTAL) = 140,57 ¢

. T W o R g O g PO PE OY A PO WD e O e U S
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TIFRATION NUMBER:= 3

L E KR X E R L R E N F E K B K. J

CATAGURY t=ADNLT=WONAN tNNN=VEGETARTAN MONTI s =JUNE

RECOMMENDED WREKLY TIFT

W ey T O vy W e T BN o P e 0 g R L e e S s T e S 9O S e e

SL N, FOUDS _ PN COSTIRS.) AMOUNTS (100GMS)
1 PNTATA 0.30 2,43
? FTSH 2,00 2.50
3 WHEAT (ATA) 0.35 16439
A RTCF 0,58 7.00
5 BAIIANA 0.35 14,00
é ARNT 0.1% 0,95
7 URD DAL 1.00 2.80
0 BHINDT 0,20 0,97
g PALAK 0.15 7400

10 COOKINGCIL 2.50 2,34

TOTAL WEFKLY CNST FF THE DIFT = RS, 30,25

L P T T YT T A T L L K N N e -

% NUTRITIUNAL IMRALANCE(TOTAL) = 340,44 ¢

L L P ey P L XX LR L LK
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INSERT THE VALUE OF TCAT,IPRD & TVEG AS IC,IP,TV

[ Y Yy

ICAT=1 FOR ADULT=MANl,2 FOR ADULT=4NiAMN,3 FOR LYPFLTINu MOTHERS
4 FOR NURSING MUTHERS,5 FUR MAN(HEAVY NURKIJ”)AO F PRL"CHCUL CHILD
7 FOR SCHUOL GOING QHLLUREN 8 FOR ADOLSCES(BNYS5),9 FOR ADULSCENIS(G
& 10 FUR PRRSONS O DIET
IPRD SIGNIFLES THIZ WM0ONTTH NUMBFR
IVEGz1 FOR VEG,2 FNR EGG-EATERS & 3 FUR NUON=VEG
10' 3, 2'
ANY SPECIAL CHOLCE 7?7 (PRINT YES CR Wf0 )
NJ
THE FINAL RESULTS
TABLE=A -
PHAGE=~1 :tWHEN COST IS GIVEN HIGHRR PRIORTTY:=
CATAGURY :=PERSONS CN DIET tEGG=EATER - MUNTH!-MARCH
SLACK AUALYSIS

ROW  HUTRIENT MIN,REQD +SLK ~SLK . DEVIATICN
1. PROTINS 560,00 0.00 0,00 0.00 %
2‘. rATL’J 175,00 0.00 0.00 0.00 %
4‘. CAL”RIFS lQSOOoOO 1400.00 0.00 13;33 %
3. CALCIUM 2800,00 H133.78 0.00 183435 %
6, TROI 168,00 444,17 - 0400 288,19 %
T. VITAMIN A 21000,00 107371,21 0a00 511,29 g
4, THIAMIN 9,80 h.h1 0.00 b8.11 3
9, RIBUFLVN 11,90 2.27 ) 19,11
04 NLACTJ 133,00 0,00 0.00 0.00 %
L, YITAMIN ¢ . 280,00 1133.74 V.00 404,91 %
2, FULATLS 700,00 453,91 0400 64.84 %

RECAMMENDED HEEKLY'EIET

SL HNO. Foops -° P U,CUST(RS.,) AMOUNTS(L100CMS)
1 RGG 1.00 5.03
? HOULI=SAG 0,10 7.00
3 MASYIR LAL 1.00 2,76
4 MELHL=SAG 0,10 7.00
5 WHEATCATA) 0.35% 25,57
6 SARMSN~8AG 0.10 7,00
7 VAJASPATI 2490 U3
f PALAK 0.10 7.00

TOTAL WEEKLY COST CF THE DIET = Rs. 21.14

% NUTKTULTORAY, THRATANCE(TUTAL) = 1647.17 %

OB N S et ey ey W e en YT PR SR on T Y e W0 e ¢ T AP e
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TAHLE-B

PHASE=~2 <UHEN NUTRTITTUN IS5 GIVEN HIGHER FRTURITYs=

O e 0 g M Y Y o e O PN RD B SR e e g P g TP W s g gy P wn P AR R D g K p g G e W Ge 9% s MR e

CATAGURY s =PERSUNS €l ULET TEGG=EATER © MONTH$=MARCH
SLACK ANALYSTS
ROW  UUIRIENT MINLREOD +SLK ~5LK SUEVIATION
t. PROTLIIS 560400 n.00. 0,00 0,00 %
20 FATS 175200 0°00 Ge 60 0.00 %
30 FINRES 42000 37025 a0 88.69 S
4. CALURIES 105006200 140000 e 00 13.33 ¢
51 CALCIUM - 9800400 1314222 0.00 i6.04 %
6. TRA 153200 18084 0.00 107.66 &
e VITAMIN A 21000100 6157183 0200 32018 %
8. THTAMIN 9,80 61306 .00 64.95 <
9, RIPUFLVU 11.90 .00 J.00 N.00 %
1o, NIACIH 133100 .00 ge00 0.00
{10 VITANIN ¢ 380000 125047 0:00 116.24 <
12 FULATES 706200 337276 0van dh.82 &
HECOHMENDED WERKLY DIFT
SL NO, FNODS P.ILCOST(RS. )  AMOUKTS(100GMS)
1 PHUL=GUREF 0.15 7,00
3 KALDU 0230 7100
3 HOOLI~SAG 0210 i35
4 ARHAR DAL 1.20 4.02
5 POTATA 0i15 1.45
é WHEATCATA) 0035 23076
7 SEH Ue25 7000
8 EGG 1.00 8199

TOTAL WEEKLY CNST CF THE DIET = RS, 27,37

WSO W e e TN e W ad e YO NS e M P s e O e MO G e e e

¥ NUTRULYUNAL THMRALANCE(TUTAL) = 517.09 %

L R R R R iy e N Ll L L L L L Y.
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TARLE=~C

L L L XL i

PHASE=3 :EFFECT OF CUST DECREAMFNT CON WUTRITICN =

ITERATION ®UMBER:=- 1

CATAGORY:=~PERSONS CH DIET SEGG=EATER MONTH$=MARCH

RECNOHMENDFL WEEKLY LIFT

o 0 U e WO S N G e en B0 s NN G TS 0y R S N e O g g e P NG PR g R SR N

SL N0, FnOnsS P,H,CUST(RS.) AMOUNTS(100GMS)
1 PHUL=GCREE 0.1% 2.63
2 MOOLI'SAG 0.10 4;’6
3 MASUR DAL 1.00 1,95
4 METHI=SAG 0.10 7.00
5 EGG 1.00 9490
£ JHEAT CATA) 0,35 26,06

TOTAL WEFKLY CNST Cr THE DIET = Rs. 22,36

R I Iy e r e e L X

% NUTRTTIUNAL TMBRAJ ANCE(TUTAL) = 941,492 %

e R e P e W S Ay O O SR G TS AF TH G O SO gy PR T Y AR en me

ITERATLON NUNRER:s= 2

PO GE M en N A oF ap WU W B¢ P WAy OV W S

CATACURY t=PERSONS CH DIET tEGG=EATER MONTH:=MARCH

RECOMMENLED WEEKLY CIET

SL ue, FoODS P.UCOST(RS,) AMOUNTS(100GMS)
1 EGG C1.00 5,03
2 MOQLI=S8NG 0.10 7.00
3 MASUR DML 1.00 2,16
A METHI=SAG 0.10 1,00
5 WIEAT (ATA) 0,35 25,57
£ SERNSA=EAG V.10 7,00
7 VANASPATI 2,50 0,63
f PALAK D.1C 7,00

TUTAL WEFKLY CNST CF THE DIET = Rs. 21.11

WA 0 oo S o e g e gy P MR R G PR, Sy G Y S g S0 g e e

% NUTRTIIUNAL THRATANCE(TUTATL) = 1647.12 %

O e vt oy s g ON S8 SR o W S M SO YR



RESULTS OF MENU PIANNING
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INSERT THE NO., OF CATAGORY OF PERSONS

’.l
INSERT INDEXES FOR CATAGORY & NO, OF PERSONS IN EACH CATAGORY
1, 100, | :
ENTER THE NO, OF FOODS
20,
‘ENTER THE INDEXES FOR FOODS |

PRI TS LI RS T

‘ENTER THE PER UNIT PRICES OF FNOCS

0,55 ©0.35 1,15 1.20 1,00 1,00 1, 0.
0030 1,00 0:30 0.50 0,50 0,80 -2.53 N

ENTER MINIMUM REQUIREMENTS

7,00 7,00 0,40 0.40 0,40 0,40 0
0250  0:50 2,00 0.60 2.50 2,00 {.

ENTER ‘THE NO, OF CONSTRAINTS (CONS, ONE FOOD)

N>
ow -
o

ey
ao

-
. @

DN
oo
—_—

3

'ENTER THE NO, OF FOODS & THEIR 'INDEXES
2,8, j
16,211, 12, 14, 15,
'ENTER THE MIN OR MAX REQUIREMENTS
35,00 2,80
ENTER ‘SIGNS OF EXTRA CONSTRAINTS(G OR B)
G IF MIN & B IF MAX
Bd -
ENTER THE WEIGHTAGES
1, 1,

oo

<N
OO
—_—0
e e

oWt
SO



AMOUNTS(100GHS

P,U,COST(RS,)

95
THE FINAL RESULTS

L LT L L L L L L L I L ey Y

RECOMMENDED WEEKLY MENU
Y L LL L L Y L L L L L L T Py =y Y Y Y ]

WHEN COST IS GIVEN HIGHER PRIORITY:=
L Y T L L P L L LT L R L L L L L T R 2 2
FOCDS

POOOODOOOCOOOO~-O0OOmNN
-“CoooMNCTC oo ooOoCovoCoor-n
* ¢ 8 P 68 "0 G E e Ee e Ee®
TOOOOXTCOCOCCOOUOOOTCOCOCONT
POV OTXONNIHNIUNO O O—M

o~

NOoONINCOOOCOODODOCOOOCOTOOoWN
MO = MNCO OO CNYM MWD NNEICO U TN e
@ 2 2 & 8 &9 s 0 8 ¢ 8 8 " 2 6 0 & 0
CrCeiree = C OO o oMo Co

e CLE =22 et ©
HE L] A | et =X
<IC OITJa00 =T w0
D Q<< o< = - ¥

FRLOUSDE<UCAOZYE>0nEas

4NN N OO O et NN T INO - DONO
n g— T 4 3 - 2

SL.NUO,

@D~ o N Netete<te'Hh

AMOUNTS (100GM¢

P,U.CNST(RS,)

981,93 &

. RECDMMENDED WEEKLY MENU
1nnnuﬂ~duﬁ¢-d-.-~-.fi---d.in-d-n-a-n

‘ROODS

e,

NUTRLTTONAL ‘TMBALANCE (TOTAL)=

REL O Py ey T P Y L L L Y PP L T L L
sL.NO,

‘POTAL WEEKLY COST .nF THE MENU=RS, 3126,53
'WHEN . NUTRITION ‘T8 ¢ IVEN HIGHRR PRIGRITY i«

-_OMNNOOOOONINOOPO~-OCOON

OO OCOONTOOTCOOOCCOM

* & & & & » &€ © & ¢ & " " 6 0 e " e

O~ OO OCOOMOOCONOoOWCOoOOM

~NOMNFIITONNDONTOOOCONN

o NGO NN N WQotvivtet N
™M

HOMNDOODOOOOCOoOOoOOODOOOoOoND
MO N ONOOONEK MMMIIOIINY NG w8
R EEEE N e

CetC vt rtr i et - CCOOOOMNNOCOC OO

~al [

gl 2 e Lap bl ©
MO L3 < = <L
<C Oga0n == v
D o< D=t [ T3t 4

F X QO ZEID MO X
LIIRIZTY DLODCTO M LI LTI
IO U Z AW L 2 2 e CF DI C et
STHEDOXMAKD ZOIC HIHTODXO <
FOApUS S CURAM T E>UNELEN:

O EMN O DN O SN IO~ ON D
- T e ot 3 L add ol o4

198,02 %

TOTAL WEEKLY COST OF THE MENU=RS, 46341,28

NUTRITIONAL IMBALANCE(TOTAL)=



AMOUNTS.(100GMS)

96
P.U.COST(RS,)

EFFECT OF C0ST DECREAMENT ON NUTRITION:=

0 0 U o o ot o g 0 g W T O Y N Y e N
RECOMMENDED WEEKLY MENY

Tngqqadqn-unnnn--q-n--_q.'----u-w-nnu.

1
FOODS

ITERATION NUMBER?Y=
om0 90 o o0 g oy o o oy WY 0 W W
SL.NO,

S OO0 0O0OITONQOIODTOORCOT
N T COOCOoO0OoOXnOoOOoRCOCMOoOoTC
® & ® ¢ ® & s " = " s > s s e 0
WCONOCCOOQOCOOTCOTOROOXCO
OO TFRIONNNIINNCOC OO0
- Or- NN PN D wrtrieied

— N

WMHNINO O OO0 O0OOOOOODOOOWN
MU ONCO O NG M MMINUT N IO N O -
" &8 8 ¢ o s e s e e e s e E T

CO= = COOCOCCOMNMIC OO

~ > ixl

<< 3 —et |l mo
M <O << = =
< OO0 =< ow
-~ (=1 < Cal (& §
B L o MEEED IO

LLITY DIOIDICTMA<CIL L <L 30T
O E OV R T A R OO0
ERNDOIXDIZOCTHHTO D N0
FOUSDESUBORMEE S UUERE

SN DU O~ N Ot OFAD T BV
R hinaanb el ol ol ol ol o

AMOUNTS/(100GMS

223,31 %
P,U,COST(RS,)

RECOMMENDED WEEKLY MENU

L LT L L T Ll At L LA R e Y Y Y Y T Y]

?
FOCDS

SLWNU,

TOTAL-WEEKLY COST OF THE MENU=RS, 4122,61

'NUTRITIONAL IMBALANCE(TOTAL)

“TTERATION ‘NUMBER 1=
L LT LT Y L

CFAOVOOoOOOoOVOI-OOWVOITOCO

% » » o ® P 0" O S FE P E S SOV
OO OUOOOOOWOCOOMNC OO
OO DU PP P ONMINONC OO O
o o~ NN TN Metetetes
~a

VIONNO OO OOO0OODOOCOIWD
MO~ NGO MNOTHI MU I T IS M Tt
* 5 6 8 8 s ¢ e s 0 PP O O e

Ot vt et vt e QO QO OCCOCOONNNC OO

~id 2
e - i - O
RO <3 =< HID o<
<0 o<a00 < u
D  a< o< Q= 3
Bt = ooa XTEDD  wmemor
“ILIZY DCOCODTTAN TN T
W 5D QST LIV X et B R R et o ORI
EDNEDEIRDIZOCHHIODEO
 FRaUESEaUACAMZESCNCE

NN P UNHO IO N O NSO I~B NS
’ ) vtrted vied et et el et i O

248,87 &

‘TQTAL 'WEEKLY COST OF THE MENU=RS, 3630,53
MUTRITIONAL TMBALANCE(TOTAL)=
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3

ITERATION  NUMBER 3=

H LD L LT PR J e pepe e g ey )

_ RECNOMMENDED WEEKLY MENU
CE L L L T Y P Y Y L L L Y P Y R L T Y Y LY X ¥

P,U.COST(RS,)

FOCDS

SL.NO,

AMOUNTS.(100GME)

—“ONT ONODOOLFOTOOCNOOO

TOCOMOCTCOCXVOACCOODOCOCO
® 5 #9592 0 0 5 00 0 09000008980
MOoONOCOCNOOCTCOCNCOCOONCOOO
ANV XHTOIIFONUDNONINONOOWN
m O -t NN TN Netwtoted

N s R

NOWNIN OO0 OCOOOTOOOOOOIN .

MO e TNO OO CNMIHMIAN KN OO N o=t
® a9 8 & 506 5 &0 0 s s e 0w eSS

~id P

=TI 3 e St 34 s
B0 <O 2T e Y,
LS o al-falalal =T )
X o<t O =t QL= | 4
El I oS XMZTEZD O

et U ST -S—-N &17,% W . JWT 0] - W} & U777 -
pante of adeotmie A-FaAm lodedam Lol oo aipon - Ao ig

qﬂ&ﬂfﬁﬂ"”.ﬂﬁk?ﬂ”-uﬁﬂuvfedﬂﬂ

 HOIM S DO~ DO DA NN N DI~ DO

POTAL ‘WEEKLY COST OF THE MENUSRS, 3155,78

‘NUTRITTONAL ‘TMAALANCE (TOTAL)=

‘TTERATION NUMBER{=

343,717 &

4

oo v ool o o o - 0 .

RECOMMENDED WEEKLY MENU
ML L L L L rryegepepspep T L P PRy e Y T Y Y ]

P.U.COST(RS.,)" AMOUNTS(iOOGMS)

FQODS

SL.NO,

POOOODOOOMOOOOO-OOON
—“COCOONCOORCOOQOoOVOOCOW
® &8 ® ° 0 0 e s e e e e e s e e
TCOCOOOMC OONOOCOOOTOOOO
TINOPIOX IO OITHNO O OoOO™M
@< ™~ o N Netetote= O
o~

N OIMNOOOOOOOOOOOOOoOW

MO HINCOU OO ORM M MNUOUN YN DO U Yot
e ¢ 8 & 2 B @ ¢ v e O 0 & B e P E S PBSBE

~~{x} -3

Ll —d b dan) ©

4] X3 «CeT =o =<

[ R L gl ala) << m
0L O < Q= T

=l < OO WX ' >

WD-HfMﬁiMhﬁﬁVODZE”MHV’&&U”

.1QﬁJdﬁﬁbvéx?O1&2119‘707&X30
1?11?112117}113/

TOTAL ‘WEEKLY COST OF THE MENU=RS, 3126,53

991,93 &

NUTRITIONAL ‘THRALANCE(TOTAL)=
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INSERT THE MO, OF CATAGORY OF PBRSONS

(943 5]
OO0

JC |
D20

3,
INSERT INDEXES FCR CATAGORY & NO, OF PERSONS IN EACH CATAGORY
1,1, ' ‘
2
6 3t
ENTER THE NO, OF FOODS
ENTER THE INDEXES FUR FOODS
8 10 11 12 14 15 21 22 24
25 20 51 '35 41 58 59 65 66 67
68 70 71 .
"ENTER THE PER UNIT PRICES OF FOQLS
0.55 035 1 20 1,15 1,00 1,00 1,20 0.1%
0020  0.15 0.30 0.50 0.30 0,50 0.80 2.50
0,60 0,50 1100
ENTER MINIMUMEREGUIREMENTS |
7,00  7.00 0,20 0,20 0,20 0,20 0.20 0.70
3,50 1,08 1 50 1.50 14 00 14.00 3.00 1.40
0.10 3.5 3,00

|

ENTER THE NU, OF CORSTRAINTS (CONS, ONE FUDD)
2,
ENTER THE INDEXES CF SUCH FOOLS

6, 8, .
EHTER NU.IUF CONSTAINTS CONS, MORE THAN ONE FuOD

2, |
ENTER THE NO. OF FOUDS & THEIR INDEXES
20 5:

g 16 ®14, 12, 14, 15,

ENTER THE MIN CR ‘MAX REQUIREMENTq
14 00 14.00 25,00 2,80

" ENTER SI1GNS OF EXTRA CONSTRAINTS(G OR B)

"R IF MIN & B IF MAX
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THE FINAL RESULTS
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CHAPT=R 5

CUNCLUSIUNS «ND SUGUSSTIUNS

5.1 Conclusions

The present work advocataes an interesting and quite
useful application of goal programming - a recently deve-
loped approach to multi-objective problems. Ihe results

are found to be quité interesting.,

" An important conclusion which can be hade by exami-
ning the results of this work is that a balanced diet
must not always be a costly one. Zven in the absence of
milk, ﬁruits 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 coust of the diet will obviously

increase, but it will be still reasonable.

Une important point to be noted about the formulation
of the problem is that while formulating the nutritional
imbalance goalh equal weightages have béen given to all the
nutrients i.e. it has been assumed that the percentage
imbalance of all the individual nutrients have eqﬁal impor-
tance to the nutritional quality of the diet. But, this may

not be the case,some nutrisnts 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-
sulting a nutritionist. ﬁll one has to do is to multiply
all the nutritional constraints (which specify minimum
requirements) by the. relative weightages. For instance, if
the imbalances in vitamin A and calcium are 'considered to
be respectively three and four times 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
respéctively and then the nutritional imbalance goal is to

be Treformulated.

Another point to be noted is about the cost minimization
goal., This goal is considered after the satisfaction of the
user's choices and in some cases, the cost of the resultant
ydiet'may be well above an individual' s budget. 1o get rid of
this, a celling which is nothing but the aspiration level,
may be put on the cost,constraint (or goal) and this goal is
to bé given higher priority than the goal which considers
user s chéices. In that case, however, all the user' s choices
may not be fully satisfied thch 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 particulér catagory
of persons of every region. Although, the program developed
gives a good ngmber 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 parts of the country are only considered.
Thus if some more foods are available 6r some of the foods
considered here are not available in a particular region,
then changes have to be made accordingly in the data file.
, Likewiée, the prices élso very from region to region and
month to month. In the present work sthe pricés have been
taken as those prevailing in Hoorkee. Te 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 besed on those prevailing
in the year 1988. Hcwever, as the results depend cn the
relative prices of different foodstuffs, So any increase
or decrease in prices of foodr 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 programning,
technique can be very successfully applied to diet -
planning.

5. Sugeestions and Scope for further work

The work preséntéd in.this dissertetion provides
a very powerful tcol for diet &nd menu planning. 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 functicn needs to be recast and this would need
collaboration between nutrition experts and system analy sits.
Further, it is very likely that a linear formulation may
not suffice and in that case, noh—linear techniques will

have to be incprporated in the present program,
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