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Evaluation of Certain Summation Formulae  
Using Contiguous Relation and Involving 

Hypergeometric Function 
Salahuddin 

Abstract : The main object of present paper is to obtain certain summation formulae using the Contiguous relation[1] and derived 
formula [2].The results are new and has general character. 

Keywords : Contiguous relation,Recurrence relation, Gauss second sum-mation theorem . 
 

I. INTRODUCTION 
Generalized Gaussian Hypergeometric function of one variable is defined by 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

where the parameters b1, b2, · · · , bB are neither zero nor negative integers

 

and A, B are non-negative integers.

 
 

Contiguous Relations are defined by
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AFB





a1, a2, · · · , aA ;
z

b1, b2, · · · , bB ;



 =
∞

∑

k=0

(a1)k(a2)k · · · (aA)kz
k

(b1)k(b2)k · · · (bB)kk!
(1)

or

AFB





(aA) ;
z

(bB) ;



 ≡ AFB





(aj)
A
j=1 ;

z

(bj)
B
j=1 ;



 =

∞
∑

k=0

((aA))kz
k

((bB))kk!
(2)

[ Andrews p.367(8), E. D. p.52(19), H.T. F. I p.103(38)]

c (1−z) 2F1

[

a, b ;
c ;

z

]

= c 2F1

[

a − 1, b ;
c ;

z

]

−(c−b) z 2F1

[

a, b ;
c + 1 ;

z

]

(3)

[ Abramowitz p.558(15.2.18)]

(a−b) (1−z) 2F1

[

a, b ;
c ;

z

]

= (c−b) 2F1

[

a, b − 1 ;
c ;

z

]

+(a−c) 2F1

[

a − 1, b ;
c ;

z

]

(4)

Recurrence relation

Γ(z + 1) = z Γ(z) (5)

[Prud., 491(7.3.7.5)]

2F1

[

a, b ;
a+b+1

2
;

1

2

]

=
Γ(a+b+1

2
) Γ(1

2
)

Γ(a+1
2

) Γ( b+1
2

)
(6)

=
2(b−1) Γ( b

2
) Γ(a+b+1

2
)

Γ(b) Γ(a+1
2

)
(7)

Gauss second summation theorem
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A new summation formula

 
 
 
 
 
 
 

II. MAIN RESULTS OF SUMMATION FORMULAE

 

For all the results a      b

 

For a < 1 and a

 

> 2

 

For a < 1 and a > 3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2F1

[

a, b ;
a+b−1

2
;

1

2

]

=
2(b−1) Γ(a+b−1

2
)

Γ(b)

[

Γ( b
2
)

Γ(a−1
2

)

{

(b + a − 1)

(a − 1)

}

+
2 Γ( b+1

2
)

Γ(a
2
)

]

(8)

[2]

2F1

[

a, b ;
a+b−2

2
;

1

2

]

=
2(b−1) Γ(a+b−2

2
)

(a − b)Γ(b)

[

Γ( b+1
2

)

Γ(a−1
2

)

{

(3a2 − 2ab − b2 − 2a + 2b)

(a − 1)

}

+

+
Γ( b

2
)

Γ(a−2
2

)

{

(a2 + 2ab − 3b2 − 2a + 2b)

(a − 2)

}

]

(9)

2F1

[

a, b ;
a+b−3

2
;

1

2

]

=
2(b−1) Γ(a+b−3

2
)

(a − b)Γ(b)

[

Γ( b
2
)

Γ(a−3
2

)

{

(3a − 4a2 + a3 − 3b + 5a2b + 4b2 − 5ab2 − b3)

(a − 3)(a − 1)

}

+

+
Γ( b+1

2
)

Γ(a−2
2

)

{

(−4a + 4a2 + 4b − 4b2)

(a − 2)

}

]

(10)

2F1

[

a, b ;
a+b−4

2
;

1

2

]

=
2(b−1) Γ(a+b−4

2
)

(a − b)Γ(b)
×

×

[

Γ( b+1
2

)

Γ(a−3
2

)

{

(8a − 10a2 + 5a3 − 8b + 4ab + 5a2b + 6b2 − 9ab2 − b3)

(a − 3)(a − 1)

}

+

+
Γ( b

2
)

Γ(a−4
2

)

{

(8a − 6a2 + a3 − 8b − 4ab + 9a2b + 10b2 − 5ab2 − 5b3)

(a − 4)(a − 2)

}

]

(11)

2F1

[

a, b ;
a+b−5

2
;

1

2

]

=
2(b−1) Γ(a+b−5

2
)

(a − b)Γ(b)
×

×

[

Γ( b
2
)

Γ(a−5
2

)

{

(−15a + 23a2 − 9a3 + a4 + 15b − 21a2b + 14a3b− 23b2 + 21ab2 + 9b3 − 14ab3 − b4)

(a − 5)(a − 3)(a − 1)

}

+

+
Γ( b+1

2
)

Γ(a−4
2

)

{

(26a − 16a2 + 6a3 − 26b + 14a2b + 16b2 − 14ab2 − 6b3)

(a − 4)(a − 2)

}

]

(12)

For a < 1 and a > 4

For a < 1 and a > 5

/=
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III. DERIVATION OF SUMMATION FORMULAE :

 
Derivation of (9): Substituting c = a+b−2

 
                                                            2

 

and z = 1

 

              
2

 

in equation (4), we

 

get

 

 

 

 

 

 

 

 

 

 

 

 

Now using (10), we get

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

a − b

2

)

2F1

[

a, b ;
a+b−2

2
;

1

2

]

=

(

a − b − 2

2

)

2F1

[

a, b − 1 ;
a+b−2

2
;

1

2

]

+

+

(

a − b + 2

2

)

2F1

[

a − 1, b ;
a+b−2

2
;

1

2

]

or

(a−b) 2F1

[

a, b ;
a+b−2

2
;

1

2

]

= (a−b−2) 2F1

[

a, b− 1 ;
a+b−2

2
;

1

2

]

+(a−b+2) 2F1

[

a − 1, b ;
a+b−2

2
;

1

2

]

L.H.S =
2(b−1) Γ(a+b−2

2
)

Γ(b)

[

(a − b− 2)(b − 1)

2

{

Γ( b−1
2

)

Γ(a−1
2

)

(

(a + b − 2)

(a − 1)

)

+2
Γ( b

2
)

Γ(a
2
)

}

]

+

+
2(b−1) Γ(a+b−2

2
)

Γ(b)

[

(a − b + 2)

{

Γ( b
2
)

Γ(a−2
2

)

(

(a + b − 2)

(a − 2)

)

+ 2
Γ( b+1

2
)

Γ(a−1
2

)

}

]

=
2(b−1) Γ(a+b−2

2
)

Γ(b)

[

(a− b− 2)

{

Γ( b+1
2

)

Γ(a−1
2

)

(

(a + b − 2)

(a − 1)

)

+ (b− 1)
Γ( b

2
)

Γ(a
2
)

}

]

+

+
2(b−1) Γ(a+b−2

2
)

Γ(b)

[

(a − b + 2)

{

Γ( b
2
)

Γ(a−2
2

)

(

(a + b − 2)

(a − 2)

)

+ 2
Γ( b+1

2
)

Γ(a−1
2

)

}

]

=
2(b−1) Γ(a+b−2

2
)

Γ(b)

[

Γb+1
2

)

Γ(a−1
2

)

{

(a + b− 2)(a − b − 2)

(a − 1)
+ 2(a − b + 2)

}

+

+
Γ( b

2
)

Γa−2
2

)

{

2 (a − b − 2)(b − 1)

(a − 2)
+

(a + b− 2)(a − b + 2)

(a − 2)

}

]

On simplification, we get the result(9).

On the same way we can prove the other results.
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 Abstract :
 
In the quest to overcome poverty, farm households 

engage in various non-farm activities. This study therefore 
examined pluriactive households in Kwara State, Nigeria. It 
also examines the activities that are non-farm; the reasons why 
rural households diversify into such activities; and the factors 
that predispose the farmers to diversify. Primary data was 
used for the study. Descriptive statistics, diversity index and 
Kruskal-Wallis test were the analytical tools used for the study. 
The results of the findings show that most of those who 
engage in non-farm activities are male, with Trading and Civil 
service being the major non-farm activities the rural 
households diversify into. Most rural households diversify in 
order to improve their standard of living. The diversity of 
activities increases as the number of activities in the study 
area increases. The results also reveal that the need to 
increase income and the small farm sizes of the rural 
households predispose them most to engage in non-farm 
activities. It

 
is therefore recommended that rural households 

should engage in activities that would help them achieve the 
goal of reducing their state of poverty. Government and 
development agencies should help provide credit facilities to 
help the rural households intensify their engagement in these 
activities.

 Keywords : Poverty, rural households, non-farm 
activities, diversity index, Kruskal-Wallis test. 

I. INTRODUCTION 
n Nigeria, the alarming increase in the rate of poverty 
has gone contrary to available natural resources and 
wealth of the country. The description of Nigeria as a 

paradox of plenty by the World Bank (1996) has 
continued to be confirmed by events and official 
statistics in the country. The paradox is that the poverty 
level in Nigeria contradicts the country’s immense 
wealth (Obadan, 2002). Among other things, the country 
is enormously endowed with human, agricultural, 
petroleum, gas and large untapped solid mineral 
resources. But rather than record remarkable progress 
in national socio-economic development, Nigeria 
retrogressed to become one of the 25 poorest countries 
at the threshold of twenty-first century whereas she was 
among the richest 50 in the early - 1970s. The situation 
has worsened since the late 1990s, to the extent that the 
country is now considered one of the 20 poorest 
countries in the world. Over 70percent of her population 
is  classified  as  poor, with  35  percent living in absolute 
 About :
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 poverty (IFAD, 2007).Over the years, several efforts have 
been made to remedy poverty in the economy but these 
have been ineffective. The increasing poverty incidence, 
both within and among locations, persisted, in spite of 
various resources and efforts exerted on poverty-related 
programme and schemes in the country, thus 
suggesting that the programmes and schemes were 
ineffective and ineffectual(Obadan,2002). The extremity 
of indigenous poverty is influenced by the obvious 
income-related factors; low-income, income-insecurity, 
job-insecurity and the lack of education and resources. 
The causes of poverty vary: these include lack of 
education, war, natural disasters, political corruption, 
mental illness and disability which are among the most 
common causes.

 
Poverty which implies lack of access 

to necessities varies within the country. It tends to be 
evenly distributed across the country rather than 
concentrated

 
in specific geographic areas. However, in 

some zones, the poverty situation threatens to worsen 
considerably such as northern area bordering the Niger, 
which is arid, marginal to agriculture, environmentally 
damaged and densely populated. It is especially

 
severe 

in rural areas where social services and infrastructure 
are limited or non-existent.

 
  The vast majorities of those who live in Nigeria’s 
rural areas are poor and depend on agriculture for food 
and income (RPPN, 2008). The poorest depend on 
subsistence living but often grow short of food, 
particularly during the pre-harvest period. Evidences in 
Nigeria show that number of those in poverty has 
continued to increase. For instance, the number of 
those in poverty has continued to increase from 27 
percent in 1980 to 46 percent in 1985. It declined slightly 
to 42 percent in 1992 and increased very sharply to 67 
percent in 1996. By 1999, estimates had it that more 
than 70 percent of Nigerians lived in poverty 
(Ogwumike, 2001). As a result of this, goals and

 objectives were set up by government and 
policymakers. It can be observed that the primary goal 
of economic planning in Nigeria is the attainment of 
rapid increase in the nation’s productive capacity with a 
view to improving the standards of living of the

 
people 

(Obadan, 2002).The reduction of poverty is the most 
difficult challenge facing any country in the developing 
world, where on the average majority of the population 
are poor. In areas where farming is remunerative, those 
households with adequate land may earn an acceptable 
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income. But where farming cannot fully support 
household needs, non-farm activities become an 
increasingly attractive target. Thus, the issue of 
pluriactivity came into existence.

 
Pluriactivity

 
has been 

identified as a survival and/or capital accumulation 
strategy which provides avenues to develop both 
individual and community well-being (Rupena-Osolink, 
1983). Evans and IIbery (1993) defined pluriactivity as 
the phenomena of farming in conjunction with other 
gainful activities, whether on or off farm. In addition to 
income derived from agriculture, rural households have 
resolved to engage in other activities aside farming. A 
large and disparate literature, arising from a variety 
disciplines, has

 
confirmed that rural people in Nigeria do 

not normally specialize in livestock, crop or fish 
production to the total exclusion of other income 
generating activities, rather, a majority of rural producers 
have historically diversified their productive activities to 
encompass a range of other productive areas. 
Pluriactivity minimizes the risk of specialization (Stark 
and Levhari, 1982) and also acts as a method of 
reducing income variances while improving household 
income (Fuller, 1990; Evans and IIbery, 1993) and their 
status (Fuller, 1990). It provides access to information, 
experience and knowledge, which become the basis for 
moving into other income generation activities. The 
advantages obtained through pluriactivity also allow 
rural households to achieve

 
continued reproduction of 

the farming business (Evans and IIbery, 1993). In recent 
times, changes in agriculture have led to a decline in 
farm-related jobs and an increase in the stock of land 
and buildings which are no longer required for 
agricultural purposes. Farm incomes have also fallen by 
around 60 percent over the past five years and it is 
therefore increasingly pertinent for farmers to be able to 
diversify into other activities in order to supplement their 
incomes and ensure the survival of their farms. In line 
with the foregoing, this study appraises the other 
activities which rural households engage in aside 
farming using Kwara state as a case study area. The 
specific objectives of the study were to identify the 
different non-farm activities farmers engage in; 
determine the reasons why rural households diversify 
into non farm activities; measure the diversity of 
activities in the study area; and identify the factors 
availing rural households the opportunities to diversify 
into non farm activities.

 

II. METHODOLOGY AND DATA 
COLLECTION 

This study was carried out in Kwara State, 
Nigeria. It is located in the agro-ecological zone of the 
country. With a population of about 2.37 million 
(Census,2006), the state is made up of four zones. It 
has about 260,528 farm families (KWADP, 2006) and 
about 36,820 hectatres of farmland (FOS, 1995). The 

state lies between latitudes 7045’N and 9030’N and 
longitudes 2030’E and 6035’E. The annual rainfall pattern 
across the state extends between the months of April 
and October with minimum temperature ranging from 
21.10C to 250C while maximum average temperature 
ranges from 300C to 350C. The predominant crops 
grown are groundnut,shorgum, cassava, yam, cowpea, 
maize, yam and rice (KWADP, 2006).

 
The data for this 

study were obtained from primary sources with the use 
of well-structured questionnaires augumented with 
personal oral interview. The target population for the 
study was made up of the rural households in the state. 
A random sampling procedure was used to select 30 
households from each of the four zones giving a total of 
120 respondents. Out of the 120 interview schedules, 
108 were found useful for analysis. The interview 
schedule was with the assistance of concerned people 
of the involved towns and communities.

 

III.
 

ANALYTICAL TECHNIQUES
 

Simple descriptive statistics such as  
percentages, frequency distribution, mean, mode and 
ratios were used to describe the socio-economic 
characteristics; to identify the various non-farm activities; 
and to determine the reasons the respondents diversify.

 

The Simpson’s Diversity Index was used to measure the 
diversity of activities in the study area. The Diversity 
Index is expressed as:

 

                                               s 

 

                                    DI=1-∑ (ni/N) ² 
 

Where, N=∑ni, which is the total population of all 
individuals across all activities, 

 

s=the number of activities that are present, 
 

ni

 
(for i=1 to s) is the number of individuals in the ith 

activity.
 

Kruskal-Wallis One-Way ANOVA was used to examine 
the factors availing rural households the opportunities to 
diversify. This involved assigning priorities to factors

 

The equation for estimating the ranks is outlined thus:
 

    H = 12
 

∑ 1
 

(Ri-ni (N-1))
  

(2)
 

          N+1  ni          2
 

 

IV.
 RESULTS

 
AND DISCUSSION

 

The results of the findings shows
 

that both 
males and females, young and old, engage in farming 
and non farming activities. However, the number of 
males is more than that of females (Table 1). The 
majority (about four-fifth) of the respondents were males 
while just about one-fifth were females. This may be due 
to the fact that the male are usually responsible for the 
upkeep of the family. This could be in the quest to 
adequately take up their responsibilities.
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Age is an important factor among the socio-economic 
characteristics of rural households as it determines the 

effectiveness and competence of labor availability for 
farm and non-farm

 

Table 1:
 
Socio-economic Characteristics of the Respondents

 

 
 

 
 

 
 

 
 
 

 
 
 

  
  

 
 

  
  
  
  
  

 
 

 
 

 
 
 

   
 
 

 
 

 
 
 
 
 

 
 

 
  

 
 

 

Source: Field Survey, 2010.
 

 

activities.

The   modal   age   group  of   the  respondent  was 
46.55years while the average age was 44years. About 
57% of the respondents were between 36 and 55years 
of age and this represents the majority. 22.1% of the 
respondents  were  those  below  36years,  while  20.6%  

 
 

were

 

those above 55years. The reason for the low 

number of both young and aged respondents in both 
farm and non-farm activities may be because the young 
and the old are dependants and the age range having 
the highest percentage are those who have the ability to 
work effectively.
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Characteristics                                          Frequency                          Percentage
Gender
Male                                                                87                                      80.6
Female                                                            21                                      19.4
Total                                                               108                                     100

Age
16-25                                                               12                                        11
26-35                                                               12                                        11
36-45                                                               28                                        25.9
46-55                                                               34                                        31.5
56-65                                                               18                                        16.9
>65                                                                   4                                       3.7
Total                                                                108                                      100

Marital Status
Single                                                                 6                                       5.6
Married                                                             91                                      84.3
Widowed                                                           7                                       6.5
Divorced                                                            1                                       0.9
Widow                                                               3                                       2.8
  Total                                                                108                                    100

Education level
No formal education                                           28                                     25.9
Quranic                                                               7                                       6.5
Primary                                                              22                                      20.4
Secondary                                                          24                                     22.2
Tertiary                                                              24                                     22.2
Adult                                                                   3                                        2.8
Total                                                                  108                                     100

Household size
1-4                                                                      53                                      49.1
5-8                                                                      50                                      46.3
9-12                                                                     4                                        3.7
>12                                                                      1                                       0.9
Total                                                                 108                                     100

Farming experience
1-10                                                                     20                                     18.5
11-20                                                                   42                                     38.9
21-30                                                                  28                                      25.9
>30                                                                     18                                     16.7
Total                                                                   108                                    100
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As indicated in Table 1, about 84.3% of the respondents 
were married, 5.6% are single and about 10.2% are 
either widow, widower or divorced. The high percentage 
of married respondents may result from the need for 
child-bearing in order to have enough labour for the 
activities.About 74.1% of the respondents had one form 
of education or the other. This is a reflection of quality of 
labour. It may be responsible for the high level of 
innovation on pluriactive activities by the respondents. 
Only 15.7% did not attend school at all. 20.4% of the 
respondents had primary education while the modal 
educational level was 22.2% each for both secondary 
and tertiary education. A large proportion of the 
respondents with a family size between 1 and 8 had

 
a 

percentage of 95.4 and the average family size was 4. 
This average family size could be the result of the need 

to bear a few number of children the respondents could 
adequately cater for. The average number of years of 
farming experience of the repondents is 23 years. Over 
60% of the respondents had been in farming for the past 
11 –

 
30 years. This indicates that the repondents are 

highly experienced in the cultivation of crops.
 

V.
 

NON-FARM ACTIVITIES
 

Table 2 implies that many of the respondents 
engaged in trading or civil service in addition to farming. 
Overall, 65.74% of the respondents engaged in other 
productive activities besides farming. This indicates that 
majority of the respondents are pluriactive.

 
 

 
Table 2 : Non-farm activities of the Respondents 

 
 

   
 
 

 
  
  

    
  

   
  
  
  
  
   

   
   

 Source: Field survey, 2010.
  

Reasons for Diversification
 Table 3:

 
Reasons for Diversification

 
 

 
 

  

   

 
Source: Field Survey, 2010          Table 3 shows that 21.3% of the respondents 
engaged in non-farming activities in order to increase 
their income, 2.8% in order to change their social status 
and 63.4% of the respondents diversify in order to 
increase their standard of living. 12.5% of the 
respondents were those that had farming alone as their 
main occupation. 
 

 
VI.

 
DIVERSITY INDEX

 
Table 4 shows that Trading and Civil Service 

have higher ratios than other activities. The diversity 
index increases, that is, diversity of activities increases. 
This means that the diversity of activities in the study 
area increases as the number of activities in the study 
area increases.
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Activities                                Frequency                                    Percentage
Trading                                          26                                           24.07
Weaving                                          3                                            2.78
Grinding                                          1                                            0.9
N. Guarding                                    5                                            4.62
G. Processing                                 1                                            0.9
Chemist                                           1                                         0.9
Bricklaying                                       2                                         1.9
Civil Service                                   20                                        19.0                                    
Drumming                                       1                                            0.9 
Tailoring                                         5                                            4.6
Barbing                                           2                                             1.2
Hair Dressing                                  1                                           0.9
Carpentry                                        1                                             0.9
Pottery                                            1                                             0.9
Vulcanizing                                     1                                           0.9
Farming Alone                              37                                           34.26
Total                                            108                                           100

Reason                                        Frequency                        Percentage
Income                                               23                                         21.3 
Social status                                        3                                          2.8 
Standard of living                              45                                 63.4 
Total                                                  71                                87.5
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Table 4:
 
Diversity Index of Respondents’ Activities

 
 
 
 
 
 

  
     

 
 
   

 
 
 

 
 
 
 
 

Source: Field Survey, 2010

 
          Table 5 shows the rank of factors according to 
how they predispose rural households to diversify into 
non-farm activities. From this, it can be inferred that the 

 
 

 
 

need to increase income and the small farm sizes of 
rural households predisposed the respondents most to 
engage in non farm activities.

 
Table 5:

 

Summary of Kruskal-Wallis Test for Prevalence of Factors Predisposing

 

Households to Diversification.

 

    
     

 
     

 
 

    
 

 
  

 
 

   
   

 
   

 
   

   

 

Source: Computer Print-out, 2010. 

 

1-7 Lowest to highest

 

VII.

 

CONCLUSION

 

This study reveals the fact that apart from 
farming, other activities could be carried out by 
households which can help increase both income and 
standard of living of households. Therefore, shifting 
attention to these activities could assist in the 
achievement   of 

 

the 

 

goal 

 

of 

 

poverty

  

reduction 

 

in 

 

the 

 
 
 
 

 
 

economy.

 

Based on the findings of the study, it is 
therefore recommended that rural households should 
diversify 

 

into 

 

activities

  

for which they have the certainty 

that the activities would help in reducing their level of 
poverty. Policy makers should look for means of 
improving these activities and make good policies that 
will promote them without having negative effects on 
farming. Government and private sectors could also 
help to provide credit facilities that will help rural 
households to intensify their engagement in these 
activities which have the prospects of reducing poverty 
situation in the economy.
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                                Activity                                                      Ratio                     
             

 
                  Trading                                                      0.4                        

                                Weaving                                                    0.04                       
                                Grinding                                                    0.01                        
                                N. Guarding                                              0.07                         
                               Chemist                                                     0.01                          
                                Bricklaying                                               0.03                        
                                Civil Service                                             0.3
                                Drumming                                                 0.01
                                Tailoring                                                    0.07
                                Barbing                                                     0.03
                                Hair. Dressing                                          0.01
                                Carpentry                                                  0.01
                                Pottery                                                       0.01
                                Vulcanizing                                                0.01

Factors                    Mean Rank                 Rank
Income                      352.50                                                                  7
Available Market       280.48     2        
Education                  297.05     4           
Farm Size                  336.95         6           
Household Size         309.92         5        
Age                            273.59         1         
Marital Status            292.02         3
    
Chi-Square(X2)          19.219 
Df                                   6       
Asymp. Sig.               0.004
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Abstract :
 

The aim of this paper is to study some properties of two fractional operators defined below involving I -functions in 

space Fp,µ

 
and '

p,F
µ

.
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Keywords :

 
I -functions, general transform, generalized fractional integration operators. 

I. INTRODUCTION 
ntegral transform with Fox’s H-function as a kernel were studied by many authors, Shalapakov [4] –[6]  and arise 
special cases of such transforms which generalize classical fractional operators. Transforms having Fox’s H-
function kernel in Lp (0,∞) space were considered by Kiryakova [7], [8], Kalla and Kiryakova [2],   [3]    and    in    

the   space    Fp,µ    and    the   corresponding   space   of  
 

generalized   function '
p,F
µ

   
[15]. Further,  fractional  calculus operators  with  Gauss  hypergeometric  function           

2F1

 
(a,b;c;z) in Fp,µ

 
and '

pF
µ,

 
were studied by Saigo and Glaeske [13], [14].
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1(x)R

0)  (x       ,dt t)
x
tI

G1,F1'
j

'
jaF1,

'
jA'

j
'
j(a

H1,E
'
j

'
j

'
jbE1,1'

j
'
jb

FE,

HG, >(φ












 +);α,(,);α,

+)Β;β,(,);β,(












Ι=(






 φ

+);α,(,,);α,

+);β,(,);β,(

∞(

∫
g1,f1jjaf1jAjj(a

h1,ejBjjbe1,1jjb

fe,

hg,x

F)(f,E),e,

H)(h,G),(g, t
x

x
1x)A

0)  (x       ,dt t)
t
xI

G1,F1'
j

'
jaF1,

'
jA'

j
'
j(a

H1,E
'
j

'
j

'
jbE1,1'

j
'
jb

FE,

HG, >(φ












 +);α,(,);α,

+)Β;β,(,);β,(

p,µ
'_

I

 Saigo,  Raina  and Kilbas

by Raina and Saigo [11],
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α

This paper deals with the fractional integration operators involving I -function of general kind’s composition 

in space Fp,µ and '
pF
µ,

. The spaces Fp,µ and '
pF
µ,

developed by McBride [9], [10]. For 1 ≤ p < ∞ and µ ∈ C, Fp,µ the 

space of functions is defined as

Ω

ΩAbout 

M
ay

  
  
  
  



 
 
 

 

        

 
 
 
 

 
 
 

 
 
 
 
 

for 1 ≤

 

p < ∞

 

and

 
 
 
 
 
 

for p = ∞, where N0

 

= 0,1,2,…

 
 

For each p and ,,µ
µp,F is a complete countable multi-normed space (Frechet

 

space) equipped with the topology 

generated by the family of semi norms ∞
=

µ}γ{ 0k
p,
k

 

with

 

 
 
 
 
 
 
 

'
p,F
µ

 

is the space of continuous linear functionals on Fp,µ

 

equipped with the weak topology. We shall express f and 

element of '
p,F
µ

 

by < f, ϕ

 

> the value of f at a test function ϕ

 

∈

 

Fp,µ. For any f ∈

 

'
p,F
µ

 

we denote xσ

 

f the functional 

defined by

 
 

 
 

 
 
 

We know that the space '
p,F
µ

 

is always a complete space.

 

Now some Lemmas are required to prove our theorems.

 

Lemma 1.

 

([9, p.18, Corollary 2.7.]).

 

 

The space )(
+

∞ RC0
of functions )(∈ϕ

+
∞ RC which have compact support is dense in Fp,µ

 

for 1 ≤

 

p 

< ∞

 

and µ

 

∈

 

C.

 

Lemma 2.

 

([9, p.21, Corollary 2.11.]).

 

 

The operator xσ

 

with σ

 

∈C defined by

 
 
 
 
 









∈)(∈)φ(:)(∈φ=
+

µ−
+

∞
µ 0

p
k

k
k

p, Nk for RLx
dx
dxRCF …(1.1)









∈∞→+→→)φ(:)(∈φ= µ−
+

∞
µ∞ 0k

k
k

, Nk for  x and0 x as0x
dx
dxRCF …(1.2)

)∈()φ(=)φ(γ µ−µ
0

p
k

k
kp,

k Nk  x
dx
dx …(1.3)

).∈ϕ(,>ϕ<=>ϕ<
σ−µ

σσ
p,F xf,f,x

x)xx (ϕ=)ϕ( σσ …(1.4)

is a homeomorphism of
σ+µµ p,p, FontoF with the inverse .σ−x
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Lemma 3. ([10, p.533,Lemma 6.1.]).

Let the function k(x) be defined almost everywhere on R+ and

.  dx  |k(x)x
1Re(

p
1

0
∞<|

−)µ−∞

∫ …(1.5)

M
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If T is an integral transform defined by 

 

 

 

then T is a continuous linear mapping from 
µp,F into itself.

 

Lemma 4.

 

([9,p.32, Theorem 2.22.]).

 

 

For σ

 

∈

 

C the operator xσ

 

is a homeomorphism of '
p,F
µ

 

onto '
p,F

σ−µ
.

 

The I -function ([12]) is defined and represented by the following Mellin-Barnes type contour integral

 

 
 

Where

 

 

 

Here z ≠

 

0, e,f,g,h are integers satisfying 0 ≤

 

e ≤

 

h,0 ≤

 

f ≤g; L is a suitable contour in the complex plane. An empty 

product is to be interpreted as unity. Also h1,...,

  

jB

 

and

 

g;1,...,

  

jA

 

;h 1j

 

;

 

g1,...,

  

j jjjj =,=,,...,=,β=,α are 

positive numbers and h 1,...,

  

jb

 

and

 

g1,...,

  

ja jj =,=, are complex numbers such that no singularity of 

e1,...,

  

js)}b jB

jj =,β−(Γ{ coincides with any singularity of ,α−−(Γ{ jA

jj s)}a1        j = 1,…,f.

 

 

The series form of (z)I is given by

 

 
 
 
 
 
 

dtt)
t
1

t
xk )(x)(k (x))T

0
(ϕ






=ϕ∗=ϕ( ∫

∞
…(1.6)












=

+);α,(,);α,

+);β,(,);β,

g1,f1jjaf1,jAjj(a

h1,ejBjjbe1,1jj(b

fe,

hg, zI(z)I

       ,dszs)
i2

1 s

L
(ϕ

π
= ∫ …(1.7)

jA

jj

g

1fj

jB

jj

h

1ej

jA

jj

f

1j

jB

jj

e

1j

s)}as)}b1

s)}a1s)}b
s)

α−(Γ{β+−(Γ{

α+−(Γ{β−(Γ{

=(ϕ

∏∏

∏∏

+=+=

== …(1.8)

k
jB

rk,jj

h

1ej

jA

rk,jj

g

1fj

rk,rjB

rk,jj

e

kj
1j

jA

rk,jj

f

1je

1k0r !r b1a

z1ba1

(z)I
β)}ξβ+−(Γ{)}ξα−(Γ{

)−()}ξβ−(Γ{)}ξα+−(Γ{

=

∏∏

∏∏

∑∑

+=+=

ξ

≠
==

=

∞

=

for | z | < 1
…(1.9)
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Where

 

 

From (1.9), it is clear that

 

 

 

                                                                                                                             

  for small values of z.

 

We will mention some properties of I -function

 

 

 

 

 

 

 

 

where s)(ϕ is given by (1.8)and M is the Mellin transform

 

 

II.

 

MAIN RESULTS

 

We write 

 

Let θ

 

be defined by (1.10). Then

 

k

k
rk,

rb
β

+
=ξ





























β
=θ,

≤≤

θ

j

j

ej1

b
Reminz~(z)I Where …(1.10)











 +);α,(,);α,

+);β,(,);β,
σ g1,f1jjaf1,jAjj(a

h1,ejBjjbe1,1jj(b

fe,

hg, zIz












=

+);α,σα+(,);α,σα+

+);β,σβ+(,);β,σβ+

g1,f1jjjaf1,jAjjj(a

h1,ejBjjjbe1,1jjj(b

fe,

hg, zI , …(1.11)

(s),s)zIM
g1,f1jjaf1,jAjja

h1,ejBjjbe1,1jj(b

fe,

hg, ϕ=(
























 +);α,(,);α,(

+);β,(,);β,
…(1.12)



























β

)
<<



























α

)−

≤≤≤≤
j

j

fj1
i

i
fi1

Re(b
minRe(s)

aRe(1
min

dx. xx)s)M 1s

0

−
∞

(ψ=()ψ( ∫

∞<≤
−

=   p  1for 
1p

pp'

Theorem 1.A. If ,−θ−θ−>)µ
p'
1'Re( then the operator 

F)(f,E),(e,

H)(h,G),(g,R is a continuous linear mapping from Fp,µ into 

itself, and for ϕ ∈
µp,F and σ ∈ C there fold the relation
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Theorem 1.B

 

 

If 
p'
1

 

'Re( −θ+θ<)µ , then the operator 
F)(f,E),e,

H)(h,G),(g,A
(

 

is a continuous linear mapping from 
µp,F into itself, 

and for C

 

and

 

Fp, ∈σ∈ϕ
µ

there hold the relation

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Proof : To prove the statement we will use the Lemma 3. Here the kernel of 
F))f,E),e,

H)(h,G),(g,R
(

 is 

and

 

   

 
 

 













 +);α,(,);α,

+);β,(,);β,(
σ g1,f1jjaf1,jAjj(a

h1,ejBjjbe1,1jjb

F)(f,E),(e,

H)(h,G),(g,Rx x)
G1,F1'

j
'
jaF1,

'
jA'

j
'
j(a

H1,E
'
jB'

j
'
jbE1,1'

j
'
jb

(






ϕ












 +);α,(,);α,

+);β,(,);β,(
























= +







 ;α,α

σ
−,






 ;α,α

σ
−

+






 ;β,β

σ
−,






 ;β,β

σ
−

( g1,f
1jj2ja

f1,
jAjj2ja

h1,ejBjj2jb
e1,

1jj2jb

F)(f,E),e,

H)(h,G),(g,R

. x).tG1,F
1'

j
'
j2

'
ja

F1,
'
jA'

j
'
j2

'
ja

H1,E
'
jB'

j
'
j2

'
jb

E1,
1'

j
'
j2

'
jb

(








ϕ















σ+







 ;α,α

σ
−,






 ;α,α

σ
−

+






 ;β,β

σ
−,






 ;β,β

σ
−

…(2.1)













 +);α,(,);α,

+);β,(,);β,(
σ g1,f1jjaf1,jAjj(a

h1,ejBjjbe1,1jjb

F)(f,E),(e,

H)(h,G),(g,Ax x)
G1,F1'

j
'
jaF1,

'
jA'

j
'
j(a

H1,E
'
jB'

j
'
jbE1,1'

j
'
jb

(






ϕ












 +);α,(,);α,

+);β,(,);β,(
























= +







 ;α,α

σ
+,






 ;α,α

σ
+

+






 ;β,β

σ
+,






 ;β,β

σ
+

( g1,f
1jj2ja

f1,
jAjj2ja

h1,e
jBjj2jb

e1,
1jj2jb

F)(f,E),e,

H)(h,G),(g,A

. x).tG1,F
1'

j
'
j2

'
ja

F1,
'
jA'

j
'
j2

'
ja

H1,E
'
jB'

j
'
j2

'
jb

E1,
1'

j
'
j2

'
jb

(








ϕ















σ+







 ;α,α

σ
+,






 ;α,α

σ
+

+






 ;β,β

σ
+,






 ;β,β

σ
+

. …(2.2)








≥,















<<
=

1.    vif
v
1I

v
1I

v
1

1, v0if,0
K(v) FE,

HG,

fe,

hg,

dv.
v
1I

v
1Ivdv|K(v)v

FE,

HG,

fe,

hg,

2Re(
p
1

1

1Re(
p
1

0














=|∴

−)µ−∞−)µ−∞

∫∫
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∴

 

we get

 

01
p
1

 

'(

 

Re >+−θ+θ+)µ

 

 

i.e.

 

1
p
1

 

'Re( −+θ−θ−>)µ

 

or

 

1p
p

  

p'

 

where
p'
1

 

'(

 

Re
−

=−θ−θ−>)µ

 

and we observe that (2.3) will converge iff

 

 

.−θ−θ−>)µ
p'
1

 

'Re(

 

Now to prove the equality of (2.1), we take left hand side of (2.1)

 

(multiplying and dividing by tσ

 

)

 

 
 
 
 

 

 

 

 
 

     

    

   

  

 
 

 
 

 

 

     

 

Now let dxdv
v
1x 

v
1

2 =−= so we get

Here integral is finite always in (0,1] but for x = 0, by checking the asymptotic behavior of the integral,

therefore, we get

and since the integral dxx 1n
1

0

−∫ exists iff n > 0

dx.x)Ix)Ix
FE,

HG,

fe,

hg,
p
1Re(1

0
((=

−)µ

∫

p
1'Re(FE,

HG,

fe,

hg,
p
1Re(

xx)Ix)Ix
−θ+θ+)µ−)µ

∼((

dxxdx x)Ix)Ix p
1'Re(1

0

FE,

HG,

fe,

hg,
p
1Re(1

0

−θ+θ+)µ−)µ

∫∫ =((













 +);α,(,);α,

+);β,(,);β,(
σ g1,f1jjaf1,jAjj(a

h1,ejBjjbe1,1jjb

F)(f,E),(e,

H)(h,G),(g,Rx x)
G1,F1'

j
'
jaF1,

'
jA'

j
'
j(a

H1,E
'
jB'

j
'
jbE1,1'

j
'
jb

(






ϕ












 +);α,(,);α,

+);β,(,);β,(

dtt)
x
tI

x
tIx

x
1 FE,

HG,

fe,

hg,

x

0
(ϕ









= σ∫

dtt)t
x
tI

x
t

x
tI

x
t

x
1 FE,

HG,
2fe,

hg,
2x

0
(ϕ
























= σ

σ
−

σ
−

∫
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which gives the right hand side of (2.1).

Similarly we can prove Theorem 1.B.

Equation (2.1) and (2.2) are defined when 
p'
1'Re( −θ−θ−>)µ and 

p'
1'Re( −θ−θ−<)µ respectively.

Theorem 2.A. Let 
p'
1'Re(,Fp, −θ−θ−>)µ∈ϕ

µ
and

Now by using property of I -function, we get

















= +






 ;α,α

σ
−,






 ;α,α

σ
−

+






 ;β,β

σ
−,






 ;β,β

σ
−

∫ g1,f
1jj2ja

f1,
jAjj2ja

h1,e
jBjj2jb

e1,
1jj2jb

fe,

hg,

x

0 x
tI

x
1

. dtt)tG1,F
1'

j
'
j2

'
ja

F1,
'
jA'

j
'
j2

'
ja

H1,E
'
jB'

j
'
j2

'
jb

E1,
1'

j
'
j2
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Theorem 3. For 
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With K being a positive constant. Hence the left hand side of (2.6) denotes a bounded linear function on 

p'

1

p

1 x 
µ−−µ

σσ , as similarly, does the right hand side of (2.6). Thus the theorem is proved.
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I. INTRODUCTION 

                  The integral equation 

 

 
represents the classical Laplace transform in two variables and φ(p,q) and f(x,y) related by (1.1) are said to be 
operationally related to each other φ(p,q) is called the image and f(x,y) the original. Symbolically we can write 

 
 

 
 
 
 

and the symbol is called operational.

 

The multivariable H-function has been introduced by Srivastava and Panda [10] and is defined and represented in 
the following manner (see also [11, p.251]):
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In this paper we shall obtain correspondences, involving a product of I-function and the multivariable H-function, 
between the original and the image in two variables.

In what follows we shall denote the original variable by x and y and the transformed variable by p and q. The 
notations employed are those of Ditkin and Prudnikov’s [5] operational calculus.
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  The Laplace transform of a product of I-function and multivariable H-function is given by

.
jA

r'h,jj

u

1nj

jA

r'h,jj

n

1j
m

1h0r'

2
1

2

a

a1

y
(4xy)

)}ξα−(Γ{

)}ξα+−(Γ{

π
∏

∏
∑∑

+=

=

=

∞

=

−
σ

−ρ

. 2
r'h,k

h
jB

r'h,jj

d

1mj

r'h,r'jB

r'h,jj

m

hj
1j

(4xy)
!r'b1

z1b
ξ−

+=

ξ

≠
=

β)}ξβ+−(Γ{

)−()}ξβ−(Γ{

∏

∏

.




 :],...,:ξ−σ−ρ[,][(

:......]..............................[,][(

),

),+

rh1hr'h,k2rA,...,A':a)

rC,...,C':c)

rNr(M;...;)N',(M':0,0

rQr(P;...;)Q',(P':w1,v
H

     .





)(,...,)( −−;]Β:[

;]:[

rh
r

1h
1

rr[b;...;]B':b'

rDr[d;...;]D':d'
xy2zxy2z …(2.1)











 ),α,(

),β,

−σ−
∞

∫
ujAjja

djBjj(b

knm,

du,
1pt

0
ztIte

.





 :]......................[.........,][(

:],...,:ξ−σ−[,][(

),

),

rA,...,A':a)

rh1hr'h,k1rC,...,C':c)

rNr(M;...;)N',(M':0,0

rQr(P;...;)Q',(P':wv,
H   dttztz rh

r
1h

1

rr[b;...;]B':b'

rDr[d;...;]D':d' 




,...,

;]Β:[

;]:[

h
jB

r'h,jj

d

1mj

jA

r'h,jj

u

1nj

r'h,r'jB

r'h,jj

m

hj
1j

jA

r'h,jj

n

1j

0r'

m

1h !r'b1a

z1ba1

p
β)}ξβ+−(Γ{)}ξα−(Γ{

)−()}ξβ−(Γ{)}ξα+−(Γ{

=

∏∏

∏∏

∑∑

+=+=

ξ

≠
==∞

==

σ−

. ).,...,( −−),(:,

),

ξ− rh
r

1h
1

rNr(M;...;)N',M'00

rQr(P;...;)Q',(P':wv,

r'h,k
pzpzHp …(2.2)

The result in (2.2) can be established by substituting the series (1.7) for I-function and changing the order of 
integration and summation (which is justified due to absolute convergence of the integral involved in the process 
under the conditions mentioned), then evaluating the inner integral and using the definition (1.1), we arrive at the 

required result. On writing 2
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( for p, multiplying both sides of (2.2) by ρ−−
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with the help of a known result ([5],p.144, eqn. 3.26),we get

Proof.
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Now evaluating the integral on the left hand side of (2.3) by the process mentioned in (2.2) to obtain the desired
result. Hence (2.1) is proved.
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(II) Taking 1k andj1BA jjjj =∀,β=α=== in (3.1), we get the following result involving M-series [9] 

and multivariable H-function as follows
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where

(IV) Letting 1BA jj == in eqn. (2.1) with k → 0, we obtain (after a little simplification) the Laplace transform 

for the multivariable H-function derived by Chaurasia [1].

(V) On taking 1BA jj == in eqn. (2.1), we get a known result of Chaurasia and Patni[2] with n'.0n ==

(VI) Putting 1BA jj == in eqn (2.1), we find a known result of Chaurasia and Godika [3] with 
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+ r'1rR1 MM0mm

(VII) On giving suitable value to parameters in our results, we have the results recently obtained by Chaurasia and 
Lata [4].
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and Total Hardness, Chlorides, Alkalinity, Phosphate and 
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is Non-polluted and can be used for Domestic, Irrigation and 
Fisheries. 

 Keywords
 

: Perennial tank; Physico-Chemical 
Parameters, Monthly variation.

 
 I.

 
INTRODUCTION 

  

         
    

 
 

  
 

  
 

 

 

 
 

II. MATERIALS AND METHODS
 

The Water Samples from Hosahalli Tank were 
collected from two different stations in the morning 
hours between 10 to 12 am  in Polythene bottle regularly 
for every month. The Water samples were immediately 
brought in to Laboratory for the Estimation of various 
Physico -chemical parameters, 
and  pH were recorded at the time of sample collection 
by using Thermometer and Pocket Digital pH Meter. 
While other Parameters Such as DO, TDS, Free CO2, 
Hardness, Alkalinity, Chlorides, Phosphate and Nitrate 
were estimated in the Laboratory by using Indian 
Standard Procedures (Titration method, Atomic 
Absorption Spectrophotometer (AAS) Thermo M5 
Model) ( Trivedy and Goel,1986, APHA 1985). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

  
  

 
G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
ti
er

R
es
ea

rc
h

V
ol
um

e
X
I
Is
su

e
II
I 
 V

er
si
on

I

31

20
11

ank irrigation is one of the oldest and significant 
sources of irrigation in India and is particularly in 
south India (Palanisamy, 1998).The tanks occupy 

vital role in the irrigation as well as local ecosystem in 
the semi-arid and regions of South India. This perennial
tank provides multiple uses like source of drinking water 
for uncountable rural and urban communities and 
livestock, fish culture, recharge of ground water, control 
of floods etc., (Gurunathan, 2006). As water is one of the 
most important compounds of the ecosystem, but due 
to increased human population, industrialization, use of 
fertilizers in the agriculture and man-made activity. The 
natural aquatic resources are causing heavy and varied 
pollution in aquatic environment leading to pollute water 
quality and depletion of aquatic biota. It is therefore 
necessary that the quality of drinking water should be 
checked at regular time of interval, because due to use 
of contaminated drinking water, human population 
suffers from varied of water borne diseases. It is difficult 
to understand the biological phenomena fully because 
the chemistry of water revels much about the 
metabolism of the ecosystem and explain the general
hydro - biological relationship. 

T

 

Parameters such as Water Temperature, Turbidity, Total 

M
ay

  
  
  
  

The Present Study involves the Analysis of water 
described by its Physical, Water Quality in Terms of 
Physico-chemical parameters of Hosahalli System Tank, 
Shimoga Dist., Karnataka. It is located in 130 52’27”N 
latitude and 750 33’09” E longitude and this tank is 
having an area of 67.51 acres and the area is having 
500 acres of command. This tank water is basically for 
agriculture, fisheries and partially domestic activities. 
This  system tank is connected to left bank canal of 
Tunga Anicut Project, the area under the project is in 
semidry zone, The mean annual rainfall in the study area 
is 814.90 mm during the period from 1991-2007.

like water temperature 
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III. RESULTS AND DISCUSSION 
 

  
  

  
 

 

     
     
     
     
     
     
     
     
     

     
     
     

                Table 1:
 
Physical parameters of Hosahalli tank, Shimoga district.

 
a) Climate  

 

 

 b)

 

Water Temperature

 Generally, the weather in study area is quite 
cool, however the water temperature plays an important 
factor which influences the chemical, bio-chemical 
characteristics of water body. The maximum 
temperature of 270 C was recorded in May and a 
minimum of 200 C was recorded in month of December 
in the year 2007.  Water Temperature in summer, was 
high due to low water level, high temperature and clear 
atmosphere (Salve and Hiware, 2008).
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Month Temperature
in 0C

Turbidity NTU TDS
mg/l

pH

Jan 21 10.25 210.0 8.06
Feb 24 11.61 215.1 8.02
Mar 26.2 14.25 220.2 8.40
Apr 24 8.50 156.0 8.30
May 27 8.00 120.0 8.00
Jun 26 4.50 256.4 7.90
July 24 7.80 225. 0 8.10
Aug 23.5 6.10 120.0 7.99
Sept 24 4.00 130.0 7.80
Oct 24 3.90 165.0 7.50
Nov 22 6.70 210.8 7.90
Dec 20 8.00 168.3 8.06

Month Free 
CO2

Dissolved 
oxygen

Hardness Alkalinity Chlorite Phosphate Nitrate

Jan 0.7 9.25 78.5 110.0 22.0 0.9 2.20

Feb 0.5 9.00 81.0 115.0 31.0 1.28 2.31

Mar 0.9 13.20 94.0 122.0 29.2 1.85 2.80

Apr 3.7 14.75 142.0 118.0 30.5 2.90 10.1

May 4.5 16.00 136.0 165.0 32.5 1.60 10.5

Jun 8.1 14.25 128.0 130.0 30.0 2.90 9.7

July 8.8 9.30 105.0 115.0 34.0 3.80 8.2

Aug 4.4 8.30 79.0 138.0 27.0 5.75 12.8

Sept 16.7 8.00 97.0 145.0 29.6 0.71 5.40

Oct 10.7 7.75 70.0 120.0 21.0 0.90 4.5

Nov 14.8 7.25 87.0 113.0 23.0 0.16 5.2

Dec 18.0 8.90 89.0 130.0 30.0 4.70 2.1

Table 2 : Chemical parameters of Hosahalli tank, Shimoga district (values are in mg/l)

The area under the project is in semidry zone, 
there is a rapid increase in temperature after the month 
of January, April is the hottest month. The climate of the 
year is divided into four seasons viz hot season from 
March to May; South-west monsoon from June to 
September; Post-monsoon from October to November; 
winter from December to February  with an average 
wind speed of 4.22 km/hr. The maximum and minimum 
wind velocity in the tank area was observed in the 
months of July and May are 7.80 and 0.1 km/hr 
respectively.



c)
 

Turbidity
 

The turbidity of water fluctuates from 3.90 to 
14.25 NTU. The maximum value of 14.25 NTU was 
recorded in the month of March, it may be due to human 
activities, decrease in the water level and presence of 
suspended particulate matter and minimum value of 
3.90 NTU in the month of October.

 

d)
 

Total Dissolved Solids
 

The total dissolved solids fluctuate from 120 
mg/l to 256.4 mg/l. the maximum value (256.4 mg/l) was 
recorded in the month of June. It is due to heavy rainfall 
and minimum value (120 m/l) in the month of May.

 

e)
 

pH
 

pH was alkaline values ranges from 7.5 to 8.4. 
The maximum pH value (8.4) was recorded in the month 
of April (summer) and minimum (7.5) in the month of 
October Most of bio-chemical and chemical reactions 
are influenced by the pH. The reduced rate of 
photosynthetic activities reduces the assimilation of 
carbon dioxide and bicarbonates which are ultimately 
responsible for increase in pH, the low oxygen values 
coincided with high temperature during the summer 
month ( Kamble, S. M. et al.,).  The  factors  like  
temperature bring about changes the pH of water. The 
higher pH values observed suggests that carbon 
dioxide, carbonate-bicarbonate equilibrium is

 
affected 

more due to change in physico-chemical condition 
(Karanth, 1987; Tiwari et al., 2009). 

 

f)
 

Dissolved Oxygen
 

The value of DO fluctuates from 7.25 mg/l to 16 
mg/l. The maximum values (16 mg/l) was recorded in 
the month of May and minimum values (7.25 mg/l) in the 
month of November. The high DO in summer is due to 
increase in temperature and duration of bright sunlight 
has influence on the % of soluble gases (O² & CO²). The 
long days and intense sunlight during summer seem to 
accelerate photosynthesis by phytoplankton, utilizing 
CO2

 
and giving off oxygen. This possibly accounts for 

the greater qualities of O2

 
recorded during summer. 

(Krishnamurthy R., et al, 1990)
 

g)
 

Free Carbon dioxide
 

The value of free CO2

 
ranges from 0.5 mg/l to 

28.6 mg/l. The maximum value (18 mg/l) was recorded 
in the month of December (winter) and minimum value 
(0.5mg/l) in the month of February. This may be 
depends upon alkalinity and hardness of water body. 
The value of CO2

 
was high in December. This could be 

related to the high rate of decomposition in the warmer 
months.

 

h)
 

Hardness 
 

The value of hardness fluctuates from 70 mg/l 
to 142 mg/l. The maximum value (142 mg/l) was 
recorded in the month of April (summer) and minimum 
value (70 mg/l) in the month of October. (Hujare, M. S, 

2008): was reported total hardness was high during 
summer than monsoon and winter. High value of 
hardness during summer can be attributed to decrease 
in water volume and increase of rate of evaporation of 
water.

 

i)
 

Alkalinity
 

Total alkalinity ranges from 110 mg/l to 165 
mg/l  the maximum value (165 mg/l) was recorded in the 
month of May (summer) and minimum value (110 mg/l) 
in the month of January (winter). The alkalinity was 
maximum value in April (summer) due to increase in bi-
carbonates in the water. Hujare, M. S. 2008) also 
reported similar results that it was maximum in summer 
and minimum in winter due to high photosynthetic rate.

 

j)
 

Chlorides
 

The values of chlorides range from 22 mg/l to 
32.5 mg/l. The maximum value (32.5 mg/l) was recorded 
in the month of May (summer) and minimum value (22 
mg/l) in the month of January. In the present study 
maximum value of chloride reaches in summer 
(Swarnalatha and Narsing rao, 1990).

 

k)
 

Phosphate
 

The value of phosphate fluctuates from 0.71 
mg/l to 5.75 mg/l. the maximum value (5.75mg/l) was 
recorded in the month of August (monsoon) and 
minimum value in the month of September (winter). The 
high values of phosphate in August (monsoon) months 
are mainly due to rain, surface water runoff, agriculture 
run off; washer man activity could have also contributed 
to the inorganic phosphate content. 

 

l)
 

Nitrates
 

The values of nitrate ranges from 2.1 mg/l to 
12.8 mg/l. the maximum value (12.8mg/l) was observed 
in the month of August and minimum (2.10 mg/l) in the 
month of December.
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Abstract : The main objective of present paper is to construct of a summation formula allied with the Contiguous relation[1] and 
Hypergeometric function. 
Keywords : Contiguous relation,Recurrence relation, Gauss second sum-mation theorem . 

I. INTRODUCTION 

Generalized Gaussian Hypergeometric function of one variable : 
 
 
 
 
 
 
 
 
 

where the parameters b1, b2, · · · , bB are neither zero nor negative integers

 

and A, B are non-negative integers.

 
 

 

[ Andrews

 

p.367(8), E. D. p.52(19), H.T. F. I p.103(38)]

 

 
 
 
 
 
 
 

[ Abramowitz p.558(15.2.19)] 
 
 
 
 

 
 
 
 
 
 
 
Gauss second summation theorem [Prud.,p. 491(7.3.7.5)] 
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II.

 

MAIN RESULT OF SUMMATION FORMULA

 
 

For the result a = b

 
 

For a < 1 and a > 26

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A new summation formula [Ref.[2], p.337(10)]

2F1

[

a, b ;
a+b−1

2
;

1

2

]

=
2(b−1) Γ(a+b−1

2
)

Γ(b)

[

Γ( b
2
)

Γ(a−1
2

)

{

(b + a − 1)

(a − 1)

}

+
2 Γ( b+1

2
)

Γ(a
2
)

]

(8)

2F1

[

a, b ;
a+b−26

2
;

1

2

]

=
2(b−1) Γ(a+b−26

2
)

(a − b)Γ(b)

[

Γ( b+1
2

)

Γ(a−25
2

)

{

(−51011754393600a + 118357504819200a2)
13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−98966710517760a3 + 50325530075136a4 − 13499505727488a5 + 3022190341632a6)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−362148232320a7 + 43098257088a8 − 2514923424a9 + 168298416a10 − 4581720a11)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(167076a12 − 1638a13 + 27a14 + 51011754393600b − 37245403791360ab)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−80940037570560a2b + 116415325569024a3b − 56842678044672a4b + 20500735269888a5b)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−3465526377600a6b + 602603557632a7b − 45225891936a8b + 4379847264a9b)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−146597880a10b + 8146944a11b − 96642a12b + 2898a13b − 81112101027840b2)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(125436671557632ab2 − 40136123400192a2b2 − 29139543552000a3b2 + 28970371269120a4b2)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−8572247383680a5b2 + 2327580541440a6b2 − 241499986560a7b2 + 33641930160a8b2)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−1435972200a9b2 + 115023480a10b2 − 1677780a11b2 + 77805a12b2 + 54470076530688b3)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+
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+
(−105803449073664ab3 + 54798064349184a2b3 − 10427956377600a3b3 − 3542080886400a4b3)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(2603552336640a5b3 − 460166232960a6b3 + 98011751040a7b3 − 5699579400a8b3)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(650863200a9b3 − 12037740a10b3 + 807300a11b3 − 20801283170304b4 + 39585318651904ab4)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−30275778276864a2b4 + 7412413123200a3b4 − 959907907200a4b4 − 167925885120a5b4)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(95582763360a6b4 − 9286930800a7b4 + 1598971500a8b4 − 39871650a9b4 + 3798795a10b4)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(5098344323072b5 − 10935515816960ab5 + 6776317860480a2b5 − 2954903965440a3b5)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(375539532480a4b5 − 35771520960a5b5 − 3129724080a6b5 + 1427207040a7b5 − 58641030a8b5)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(8351070a9b5 − 854046409216b6 + 1652031172736ab6 − 1430967960576a2b6)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(393494693760a3b6 − 114446656800a4b6 + 7316754480a5b6 − 539607600a6b6 − 18721080a7b6)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(7020405a8b6 + 101240723584b7 − 222412525312ab7 + 131731224192a2b7 − 65902227840a3b7)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(8369506800a4b7 − 1772648640a5b7 + 45150840a6b7 − 2674440a7b7 − 8642334272b8)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(16034040672ab8 − 14476664592a2b8 + 3390870600a3b8 − 1141791300a4b8 + 54815670a5b8)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−8947575a6b8 + 533428896b9 − 1163928480ab9 + 585996840a2b9 − 308880000a3b9)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+
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+
(25160850a4b9 − 6216210a5b9 − 23591568b10 + 39528632ab10 − 35902152a2b10)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(5379660a3b10 − 1924065a4b10 + 728728b11 − 1534624ab11 + 520884a2b11 − 278460a3b11)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−14924b12 + 19474ab12 − 17199a2b12 + 182b13 − 350ab13 − b14)

13
∏

Ω=1

{

a − (2Ω − 1)
}

}

+

+
Γ( b

2
)

Γ(a−26
2

)

{

(−51011754393600a + 81112101027840a2 − 54470076530688a3 + 20801283170304a4)
13
∏

Υ=1

{

a − 2Υ
}

+

+
(−5098344323072a5 + 854046409216a6 − 101240723584a7 + 8642334272a8 − 533428896a9)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(23591568a10 − 728728a11 + 14924a12 − 182a13 + a14 + 51011754393600b)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(37245403791360ab − 125436671557632a2b + 105803449073664a3b − 39585318651904a4b)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(10935515816960a5b − 1652031172736a6b + 222412525312a7b − 16034040672a8b)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(1163928480a9b − 39528632a10b + 1534624a11b− 19474a12b + 350a13b)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−118357504819200b2 + 80940037570560ab2 + 40136123400192a2b2 − 54798064349184a3b2)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(30275778276864a4b2 − 6776317860480a5b2 + 1430967960576a6b2 − 131731224192a7b2)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(14476664592a8b2 − 585996840a9b2 + 35902152a10b2 − 520884a11b2 + 17199a12b2)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(98966710517760b3 − 116415325569024ab3 + 29139543552000a2b3 + 10427956377600a3b3)

13
∏

Υ=1

{

a − 2Υ
}

+
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+
(−7412413123200a4b3 + 2954903965440a5b3 − 393494693760a6b3 + 65902227840a7b3)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−3390870600a8b3 + 308880000a9b3 − 5379660a10b3 + 278460a11b3 − 50325530075136b4)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(56842678044672ab4 − 28970371269120a2b4 + 3542080886400a3b4 + 959907907200a4b4)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−375539532480a5b4 + 114446656800a6b4 − 8369506800a7b4 + 1141791300a8b4)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−25160850a9b4 + 1924065a10b4 + 13499505727488b5 − 20500735269888ab5)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(8572247383680a2b5 − 2603552336640a3b5 + 167925885120a4b5 + 35771520960a5b5)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−7316754480a6b5 + 1772648640a7b5 − 54815670a8b5 + 6216210a9b5 − 3022190341632b6)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(3465526377600ab6 − 2327580541440a2b6 + 460166232960a3b6 − 95582763360a4b6)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(3129724080a5b6 + 539607600a6b6 − 45150840a7b6 + 8947575a8b6 + 362148232320b7)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−602603557632ab7 + 241499986560a2b7 − 98011751040a3b7 + 9286930800a4b7)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−1427207040a5b7 + 18721080a6b7 + 2674440a7b7 − 43098257088b8 + 45225891936ab8)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−33641930160a2b8 + 5699579400a3b8 − 1598971500a4b8 + 58641030a5b8 − 7020405a6b8)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(2514923424b9 − 4379847264ab9 + 1435972200a2b9 − 650863200a3b9 + 39871650a4b9)

13
∏

Υ=1

{

a − 2Υ
}

+
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+
(−8351070a5b9 − 168298416b10 + 146597880ab10 − 115023480a2b10 + 12037740a3b10)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−3798795a4b10 + 4581720b11 − 8146944ab11 + 1677780a2b11 − 807300a3b11 − 167076b12)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(96642ab12 − 77805a2b12 + 1638b13 − 2898ab13 − 27b14)

13
∏

Υ=1

{

a − 2Υ
}

}

]

(9)

III. DERIVATION OF SUMMATION FORMULA 

Substituting 
                          

and in equation (4), we get

Now involving (8), we get

c = a+b−26
2

z = 1
2

(a−b) 2F1

[

a, b ;
a+b−26

2
;

1

2

]

= (a−b−26) 2F1

[

a, b− 1 ;
a+b−26

2
;

1

2

]

+(a−b+26) 2F1

[

a − 1, b ;
a+b−26

2
;

1

2

]

L.H.S =
2(b−1) Γ(a+b−26

2
)

Γ(b)

[

(a − b − 26)

(a − b + 1)

Γ( b+1
2

)

Γ(a−25
2

)

{

(−51011754393600 + 63421769318400a)
13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(16748406374400a2 − 53211710103552a3 + 31884367816704a4 − 10247133065728a5)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(2036983501696a6 − 277446268736a7 + 25686051872a8 − 1711613904a9 + 76461528a10)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−2409212a11 + 44174a12 − 493a13 + a14 + 132123855421440b − 214509763952640ab)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(69300067000320a2b + 39220418445312a3b − 37409176935936a4b + 13249436039424a5b)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−2774297373120a6b + 374132468736a7b − 34906601808a8b + 2199314832a9b)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−96653700a10b + 2674152a11b − 45981a12b + 324a13b − 135582177558528b2)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+
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+
(−6440276531520a5b2 + 1464334185600a6b2 − 200779225920a7b2 + 18441479160a8b2)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−1106176500a9b2 + 45122220a10b2 − 1056510a11b2 + 14625a12b2 + 75271359700992b3)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−145545455517696ab3 + 92773980349440a2b3 − 23307154291200a3b3 + 241895784000a4b3)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(1433140200960a5b3 − 381254852160a6b3 + 57692456640a7b3 − 4872055500a8b3)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(297983400a9b3 − 9176310a10b3 + 215280a11b3 − 25899627493376b4 + 51605063198208ab4)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−35381743413120a2b4 + 11188028404800a3b4 − 1456235726400a4b4 − 48159427680a5b4)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(57377502000a6b4 − 8314651800a7b4 + 844301250a8b4 − 34781175a9b4 + 1332045a10b4)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(5952390732288b5 − 12065729105664ab5 + 8483867870400a2b5 − 2922691799040a3b5)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(514262155680a4b5 − 33843307680a5b5 − 1932676200a6b5 + 887599440a7b5 − 55986255a8b5)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(3749460a9b5 − 955287132800b6 + 1924689738816ab6 − 1398536380800a2b6)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(477591791040a3b6 − 93800725200a4b6 + 9176632920a5b6 − 243374040a6b6 − 17383860a7b6 )

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(4345965a8b6 + 109883057856b7 − 224082713088ab7 + 153166553280a2b7)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+
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(247470874140672ab2 − 132765127372800a2b2 + 13141051223040a3b2 + 13507644309120a4b2)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+
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+
(17856571824ab8 − 13073565960a2b8 + 3943660500a3b8 − 833806350a4b8 + 63655605a5b8)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−4345965a6b8 + 557020464b9 − 1116930672ab9 + 665078700a2b9 − 246675000a3b9)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(29354325a4b9 − 3749460a5b9 − 24320296b10 + 43083612ab10 − 31068180a2b10)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(6216210a3b10 − 1332045a4b10 + 743652b11 − 1433016ab11 + 586170a2b11 − 215280a3b11)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−15106b12 + 20943ab12 − 14625a2b12 + 183b13 − 324ab13 − b14)

13
∏

Ω=1

{

a − (2Ω − 1)
}

}

+

+
(a − b − 26)(b − 1)

(a − b + 1)

Γ( b
2
)

Γ(a−26
2

)

{

(51011754393600 − 28138356080640a − 27724268961792a2)
13
∏

Υ=1

{

a − 2Υ
}

+

+
(32602475323392a3 − 14448997488640a4 + 3688567241216a5 − 610937714816a6)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(69100784896a7 − 5451182880a8 + 300176448a9 − 11317592a10 + 278512a11 − 4030a12)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(26a13 − 116395514265600b + 114522988216320ab − 15005106413568a2b)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−22245090729984a3b + 13643817721344a4b− 3756359681280a5b + 648405662976a6b)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−71817829632a7b + 5627524032a8b − 286125840a9b + 10316592a10b − 204984a11b)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(2574a12b + 102010945536000b2 − 119270681763840ab2 + 44340497510400a2b2)

13
∏

Υ=1

{

a − 2Υ
}

+

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
ti
er

R
es
ea

rc
h

V
ol
um

e
X
I
Is
su

e
II
I
 V

er
si
on

I

42

©2011 Global Journals Inc.  (US)

20
11

Creation of a Summation Formula Associated To Hypergeometric Function

+
(−56306053440a3b7 + 9910953000a4b7 − 1157560560a5b7 + 52151580a6b7 − 9175763168b8)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

M
ay

  
  
  
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

+
(31589510400a7b2 − 2186379000a8b2 + 115486800a9b2 − 3011580a10b2 + 63180a11b2)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−48347613093888b3 + 61214607532032ab3 − 28068077798400a2b3 + 5225944742400a3b3)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(269493024000a4b3 − 263679978240a5b3 + 62828640000a6b3 − 6397790400a7b3)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(519901200a8b3 − 17760600a9b3 + 592020a10b3 + 14223481350144b4 − 18853937339904ab4)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(9378156470400a2b4 − 2240652345600a3b4 + 226918036800a4b4 + 19781516160a5b4)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−6048126000a6b4 + 965282400a7b4 − 45612450a8b4 + 2466750a9b4 − 2853945391616b5)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(3737155541760ab5 − 1983951601920a2b5 + 504233452800a3b5 − 68857407360a4b5)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(3713381280a5b5 + 427281120a6b5 − 42476400a7b5 + 4601610a8b5 + 388525211520b6)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−535705585920ab6 + 264770593920a2b6 − 75069792000a3b6 + 10115758800a4b6)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−797297760a5b6 + 18721080a6b6 + 2674440a7b6 − 40218882304b7 + 49712345856ab7)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−27579168000a2b7 + 6330888000a3b7 − 1062655200a4b7 + 63242640a5b7 − 2674440a6b7)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(2736575712b8 − 3829505472ab8 + 1613406600a2b8 − 481150800a3b8 + 44805150a4b8)

13
∏

Υ=1

{

a − 2Υ
}

+
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+
(−288101760000a3b2 − 4178311804800a4b2 + 1541357026560a5b2 − 266164456320a6b2)

13
∏

Υ=1

{

a − 2Υ
}

+

M
ay

  
  
  
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

+
(−2466750a4b9 + 5027880b10 − 7104240ab10 + 1930500a2b10 − 592020a3b10 − 156208b11)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(109512ab11 − 63180a2b11 + 1794b12 − 2574ab12 − 26b13)

13
∏

Υ=1

{

a − 2Υ
}

}

]

+
2(b−1) Γ(a+b−26

2
)

Γ(b)

[

(a − b + 26)

(a − b − 1)
×

×
Γ( b

2
)

Γ(a−26
2

)

{

(51011754393600 − 132123855421440a + 135582177558528a2 − 75271359700992a3)
13
∏

Υ=1

{

a − 2Υ
}

+

+
(25899627493376a4 − 5952390732288a5 + 955287132800a6 − 109883057856a7)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(9175763168a8 − 557020464a9 + 24320296a10 − 743652a11 + 15106a12 − 183a13 + a14)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−63421769318400b + 214509763952640ab − 247470874140672a2b + 145545455517696a3b)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−51605063198208a4b + 12065729105664a5b− 1924689738816a6b + 224082713088a7b)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−17856571824a8b + 1116930672a9b − 43083612a10b + 1433016a11b − 20943a12b + 324a13b)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−16748406374400b2 − 69300067000320ab2 + 132765127372800a2b2 − 92773980349440a3b2)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(35381743413120a4b2 − 8483867870400a5b2 + 1398536380800a6b2 − 153166553280a7b2)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(13073565960a8b2 − 665078700a9b2 + 31068180a10b2 − 586170a11b2 + 14625a12b2)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(53211710103552b3 − 39220418445312ab3 − 13141051223040a2b3 + 23307154291200a3b3)

13
∏

Υ=1

{

a − 2Υ
}

+
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+
(−4601610a5b8 − 156307008b9 + 164152560ab9 − 92835600a2b9 + 13813800a3b9)

13
∏

Υ=1

{

a − 2Υ
}

+

M
ay

  
  
  
  



 

+
(−3943660500a8b3 + 246675000a9b3 − 6216210a10b3 + 215280a11b3 − 31884367816704b4)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(37409176935936ab4 − 13507644309120a2b4 − 241895784000a3b4 + 1456235726400a4b4)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−514262155680a5b4 + 93800725200a6b4 − 9910953000a7b4 + 833806350a8b4 − 29354325a9b4)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(1332045a10b4 + 10247133065728b5 − 13249436039424ab5 + 6440276531520a2b5)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−1433140200960a3b5 + 48159427680a4b5 + 33843307680a5b5 − 9176632920a6b5)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(1157560560a7b5 − 63655605a8b5 + 3749460a9b5 − 2036983501696b6 + 2774297373120ab6)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−1464334185600a2b6 + 381254852160a3b6 − 57377502000a4b6 + 1932676200a5b6)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(243374040a6b6 − 52151580a7b6 + 4345965a8b6 + 277446268736b7 − 374132468736ab7)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(200779225920a2b7 − 57692456640a3b7 + 8314651800a4b7 − 887599440a5b7 + 17383860a6b7)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−25686051872b8 + 34906601808ab8 − 18441479160a2b8 + 4872055500a3b8 − 844301250a4b8)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(55986255a5b8 − 4345965a6b8 + 1711613904b9 − 2199314832ab9 + 1106176500a2b9)

13
∏

Υ=1

{

a − 2Υ
}

+

+
(−297983400a3b9 + 34781175a4b9 − 3749460a5b9 − 76461528b10 + 96653700ab10)

13
∏

Υ=1

{

a − 2Υ
}

+
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+
(−11188028404800a4b3 + 2922691799040a5b3 − 477591791040a6b3 + 56306053440a7b3)

13
∏

Υ=1

{

a − 2Υ
}

+

M
ay

  
  
  
  



 

+
(1056510a2b11 − 215280a3b11 − 44174b12 + 45981ab12 − 14625a2b12 + 493b13 − 324ab13 − b14)

13
∏

Υ=1

{

a − 2Υ
}

}

+

+
(a − b + 26)

(a − b − 1)

Γ( b+1
2

)

Γ(a−25
2

)

{

(−51011754393600 + 116395514265600a − 102010945536000a2)
13
∏

Ω=1

{

a − (2Ω − 1)
}

+
(48347613093888a3 − 14223481350144a4 + 2853945391616a5 − 388525211520a6)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(40218882304a7 − 2736575712a8 + 156307008a9 − 5027880a10 + 156208a11 − 1794a12)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(26a13 + 28138356080640b − 114522988216320ab + 119270681763840a2b)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−61214607532032a3b + 18853937339904a4b− 3737155541760a5b + 535705585920a6b)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−49712345856a7b + 3829505472a8b − 164152560a9b + 7104240a10b − 109512a11b)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(2574a12b + 27724268961792b2 + 15005106413568ab2 − 44340497510400a2b2)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(28068077798400a3b2 − 9378156470400a4b2 + 1983951601920a5b2 − 264770593920a6b2)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(27579168000a7b2 − 1613406600a8b2 + 92835600a9b2 − 1930500a10b2 + 63180a11b2)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(27579168000a7b2 − 1613406600a8b2 + 92835600a9b2 − 1930500a10b2 + 63180a11b2)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+
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+
(−45122220a2b10 + 9176310a3b10 − 1332045a4b10 + 2409212b11 − 2674152ab11)

13
∏

Υ=1

{

a − 2Υ
}

+

M
ay

  
  
  
  



 

+
(481150800a8b3 − 13813800a9b3 + 592020a10b3 + 14448997488640b4 − 13643817721344ab4)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(4178311804800a2b4 − 269493024000a3b4 − 226918036800a4b4 + 68857407360a5b4)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−10115758800a6b4 + 1062655200a7b4 − 44805150a8b4 + 2466750a9b4 − 3688567241216b5)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(3756359681280ab5 − 1541357026560a2b5 + 263679978240a3b5 − 19781516160a4b5)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−3713381280a5b5 + 797297760a6b5 − 63242640a7b5 + 4601610a8b5 + 610937714816b6)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−648405662976ab6 + 266164456320a2b6 − 62828640000a3b6 + 6048126000a4b6)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−427281120a5b6 − 18721080a6b6 + 2674440a7b6 − 69100784896b7 + 71817829632ab7)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−31589510400a2b7 + 6397790400a3b7 − 965282400a4b7 + 42476400a5b7 − 2674440a6b7)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(5451182880b8 − 5627524032ab8 + 2186379000a2b8 − 519901200a3b8 + 45612450a4b8)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−4601610a5b8 − 300176448b9 + 286125840ab9 − 115486800a2b9 + 17760600a3b9)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+
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+
(2240652345600a4b3 − 504233452800a5b3 + 75069792000a6b3 − 6330888000a7b3)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(−32602475323392b3 + 22245090729984ab3 + 288101760000a2b3 − 5225944742400a3b3)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

M
ay
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+
(−2466750a4b9 + 11317592b10 − 10316592ab10 + 3011580a2b10 − 592020a3b10 − 278512b11)

13
∏

Ω=1

{

a − (2Ω − 1)
}

+

+
(204984ab11 − 63180a2b11 + 4030b12 − 2574ab12 − 26b13)

13
∏

Ω=1

{

a − (2Ω − 1)
}

}

]

On simplification, we get the result.
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Abstracts :  This study aimed at looking into ways of improving the nutritive values of sorghum Stover 
grown under two conditions: one grown sole and another intercropped with groundnuts. As an abundant 
source of dry season feeds, the study was conducted to determine its nutritional value and digestibility. 
Nine Yankasa rams weighing 22±2.5 kg, age between 6 and 12 months were used in this experiment. 
Rams were completely randomized into three treatments with three rams per treatment. Treatment one 
was sole sorghum, treatment two intercropped sorghum Stover plus 200 grams groundnuts hulms. 
Treatment three intercropped Stover plus 400 grams of groundnut hulms. Result of the analysis showed 
that there was an increase in the rate of digestibility in intercropped Stover fed with supplement. This 
could be due to high nitrogen content available to ruminal bacteria in the intercropped Stover and 
supplements, which was not in the sole grown Stover. Based on this result, the experiment recommends 
the intercropping of sorghum with groundnuts to improve law nutrients value and digestibility. At 200 and 
400 grams levels of supplementation there was significant increase at (P<0.05) digestibility with 
accompanied increase in body weighed gain. No decrease in weighed gain was observed in treatment 
one, although 400 grams supplementation showed the highest weight gain of 5.7 kg. 
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Abstract : This study aimed at looking into ways of improving 
the nutritive values of sorghum Stover grown under two 
conditions: one grown sole and another intercropped with 
groundnuts. As an abundant source of dry season feeds, the 
study was conducted to determine its nutritional value and 
digestibility. Nine Yankasa rams weighing 22±2.5 kg, age 
between 6 and 12 months were used in this experiment. Rams 
were completely randomized into three treatments with three 
rams per treatment. Treatment one was sole sorghum, 
treatment two intercropped sorghum Stover plus 200 grams 
groundnuts hulms. Treatment three intercropped Stover plus 
400 grams of groundnut hulms. Result of the analysis showed 
that there was an increase in the rate of digestibility in 
intercropped Stover fed with supplement. This could be due to 
high nitrogen content available to ruminal bacteria in the 
intercropped Stover and supplements, which was not in the 
sole grown Stover. Based on this result, the experiment 
recommends the intercropping of sorghum with groundnuts to 
improve law nutrients value and digestibility. At 200 and 400 
grams levels of supplementation there was significant increase 
at (P<0.05) digestibility with accompanied increase in body 
weighed gain. No decrease in weighed gain was observed in 
treatment one, although 400 grams supplementation showed 
the highest weight gain of 5.7 kg. 
Keywords : Rams; Intercropping; Digestibility; Sorghum 
Stover; Groundnuts.      

I. INTRODUCTION 

major problems faced by livestock industry in 
Nigeria is inadequate supply of feeds toward the 
end of the dry season. This period coincides with 

the time when pastures has either being burnt down, 
overgrazed or have lost their nutritive values, such that 
they are reduced to high fibre feed with low digestibility. 
The consequence is the drastic decline in productivity in 
terms of weight loss, susceptibility to diseases, reduced 
productivity and general economic losses (Poppi and 
Maclenon, 1995). Most farmers in the savannah zone 
engage in sorghum farming which gives raise to large 
supply of sorghum Stover; which under proper 
management  and  storage  can  serve  as  feed  during 
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such period of scarcity (Tanko, et al 1992). Chopping 
Stover for preservation can increase the intake rate 
especially by sheep (Osafo et al., 1974). Digestibility of 
sorghum Stover is low due to high content of lignin, 
cellulose, hemicelluloses etc. Nitrogen content of 
sorghum Stover is also low and for it to be degraded 
adequately for animal utilization, supplementation is 
necessary. Supplement should be available and cheap. 
Cowpea, groundnuts haulms as well as lablab haulms 
are most readily available and have high nitrogen 
content (Minson and Wilson, 1980). 

Conrad and Hibbs (1968) assert in the work 
that, nitrogen content of lablab, groundnuts haulms or 
cowpea have adequate nitrogen available for use of 
ruminant micro biotic fermentation, which aids digestion. 
Ammonia is also constituents of these legumes 
residues, which together contribute nitrogen for protein 
synthesis by the ruminant microorganism to facilitate 
ruminal fermentation and digestion (Anderson, 1978). 
Low level nitrogen in sorghum Stover could be due to 
stage of maturity at harvest or the state of fertility of soil 
on which they are grown. Agronomic research have 
shown that, because legume are capable of fixing soil 
atmospheric nitrogen by symbiotic fixation mechanism, 
intercropping sorghum with legume may be a possible 
way of increasing the nitrogen level of sorghum Stover. 
Another advantage of this (intercropping) is the increase 
of leaf area ratio, dry matter accumulation and grain 
yield. Also an added advantage of intercropping is 
increased organic matter content (Griggs, 1993).    

II. MATERIALS AND METHODS 

Location of study area 
The study was conducted at the Federal 

University of Technology Yola Research and Teaching 
farm. Federal University of Technology is located in Girei 
local government area of Adamawa state Nigeria, 
situated at latitude 7° and 11°E and longitude 11°E and 
14°E, at 185.5m above sea level. The ambient 
temperature ranges between 29.2°C and 30°C. Two 
distinct seasons exist in the study area, each lasting 6 
months of the year; with dry season beginning from 
November to April while raining season lasts from May 
through October (Adebayo, 1999). 

The experiment was carried out under a shade 
structure constructed out of wooden posts and fed 

A 
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separately. They were at last placed into metabolic 
cages for sample collection.

 
III.

 
EXPERIMENTAL DIETS

 
The experimental diets used were sorghum 

Stover as basal diet produced udder two distinct 
cropping systems: one grown sole and another grown 
intercropped with groundnuts: Groundnuts haulms was 
fed as supplement. The Stover was fed at 600gm twice 
daily in each case as basal diet. The sole Stover as the 
control diet was fed to the control animals. On the other 
hand 600gm 0f sorghum Stover from the intercrop was 
fed two classes of

 
the experimental animals with graded 

levels of groundnuts haulms at 200 and 400 gm each; 
split in each case into two as per daily feeding regime.

 
IV.

 
EXPERIMENTAL ANIMALS

 
Nine Yankasa rams of about 6 months of age 

weighing between 20-24 kg 
 

kept under intensive 
systems were used, each animal was dewormed with 1 
bolus each of albendazole and 2-2.5mls of 
oxytetracycline 200mg/ml intramuscularly to check 
secondary bacterial infection, the animals were in good 
health. They were washed and rinsed with Asuntol 
(Acaricide) against external parasites.   

 
V.

 
EXPERIMENTAL DESIGN

 
The experiment was conducted using 

Completely Randomized Design (CRD). Animals were 
allocated treatment numbers which were T1, T2 and T3 
as the control. Treatment 2 were animals fed 600gm of 
sorghum

 
Stover (sorghum Stover grown sole) 

supplemented with 200 gm of groundnuts haulms split 
and fed twice, treatment 3 were also fed 600 gm 
sorghum Stover (intercropped sorghum Stover) with 400 
gm groundnuts haulms as supplement, the fed were 
given twice daily

 
at 6:30 am and 4:30 pm daily, Clean 

water was given ad-libitum with mineral salt licks. 
 

VI.
 

SAMPLING TECHNIQUES
 

The samples of this experiment were feacal and 
urine samples and the experimental diets. These were 
analyzed according to AOAC (2000). On assumption of 
the experiment, this experiment opted for a period of 
adjustment in which the experimental diets were fed ad-
libitum to the animals in preparation for their digestive 
tract to excrete previous feeds in feaces. These rams 
were allowed ample time of 3 weeks for adoption 
physiologically before the experiment commence. At the 
beginning of the 4th

 
week, measured basal feeds and 

supplements were fed; 600 gm sorghum Stover only fed 
to T1 twice; i.e. 300gm in the morning at 6:30am and 
300 gm at 4:30 pm. Graded levels of groundnuts 
haulms and intercropped sorghum Stover was fed to T2 

and T3. The Stover was chopped to increase voluntary 
intake and so residual feed average overall was 150gm. 
That means about 450 gm of fee control Stover was 
consumed by T1

 
and about 750 and 650 respectively for 

T2 and T3. The data were recorded and noted, 
consumption to have differed with ambient 
temperatures. The month of April and late March saw 
slight decline in intake due to increase in ambient 
temperatures. The rams were kept outside the metabolic 
cages until collection period.

 Metabolic cages were constructed with care 
taken to maintain cleanliness and comfort, ensuring that 
boxes fitted the rams and giving no rooms for turning 
round in the cages; making sure also that

 
comfort as 

regards movement, lying down and standing was 
provided.

 To facilitate collection of urine devoid of 
contamination, a stage of wire mesh through which urine 
alone can pass was used in constructing the bottom of 
the cages. The feacal matter was collected in special 
bags of khaki material fastened by durable shreds which 
crosses under flank with one on either side over the 
thurl. They were joined and knotted at the main band 
that crosses the loin. All feacal matters were collected 
here and placed into driers to dry at ambient 
temperature towards oven drying at analysis.

 The urine was collected once a day, measured 
in graduated cylinder and recorded. A sample of each is 
put into bottles treated with 2% HCL meant to hold the 
nitrogen content of the urine. Feeding trial and period of 
adjustment was followed by two weeks of collection 
period. The collected feaces were labeled according to 
individual animals; sun dried and stored in labeled 
polyethene bags. One week collection was done with 
samples composite separately for separate chemical 
analysis to be done. This was followed by a straight 14 
days collection period. Analysis of this was meant to 
give comparison for the sake that the first weeks 
collection would be considered an additional adjustment 
period. Each 24 hour feacal collection was sundried and 
weighed; samples were labeled and parceled. The 
samples were subjected to analysis for crude protein, 
ether extract, crude fibre, moisture content, ash and 
minerals, NDF, ADF and NFE.

 
VII.

 
STATISTICAL ANALYSIS 

Data obtained were analyzed using the analysis 
of variance of the completely randomized design and 
least significant difference was used to separate the 
treatment means. 

 
VIII.

 
RESULT AND DISCUSSION

 
Result from Table 1 shows that dry matter and 

crude protein was significantly higher (P<0.05) in 
intercropped sorghum. 
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Table I:
 
Data for dry matter intake

 
Days

 
T1

 
T2

 
T3

 1 40
 

44
 

52
 2 38

 
43

 
50

 3 39
 

45
 

50
 4 37

 
46

 
53

 5 38
 

45
 

54
 6 38

 
43

 
53

 Total
 

230.0
 

266.0
 

312.0
 Mean

 
38.3

 
44.3

 
54.0

 
 These differences could be due to nitrogen available to 
the intercropped sorghum, which was not available to 
the sole cropped sorghum. There was also significantly 
(P<0.05) high neutral detergent fibre and acid detergent 

 

 fibre in the sole sorghum, ether extract was slightly 
higher in the intercropped sorghum compared to the 
sole cropped sorghum, these is in agreement with the 
findings of Macdonald (2001). 

 
Table 2:

 
Data for Daily weight gain in kg.

 
Days

 
T1

 
T2

 
T3

 1 0.1
 

0.1
 

0.6
 2 0.2

 
0.3

 
0.7

 3 0.2
 

0.2
 

1.0
 4 0.3

 
0.3

 
1.2

 5 0.1
 

0.4
 

1.2
 6 0.3

 
0.3

 
1.0

 Total
 

1.20
 

1.60
 

5.70
 Mean

 
0.20

 
0.33

 
0.95

 
 The result of Table 2 shows that there was a significant 
(P<0.05) effect of supplementation on the dry matter 
intake. The intake increased initially by feeding 600 gm 
sorghum Stover with 200 gm of groundnuts haulms as 
supplement by 33 gm.

 The intake further increased when the same 
amount of sorghum Stover was fed with 400 gm of 
groundnuts haulms supplement, the increase was 
significant (P<0.05), these was accompanied by 
increase in daily weight gain and agrees with the 
findings of Hadler and Horst (1991). Digestibility 
coefficient given as 

 
 
DC

 
= Grams of feed intake – Grams in feaces 

 
x100

 

 
   

Grams of feed intake  
The intake increase was indicated when 600 gm was 
actually eaten and 450 gm was voided; thus 

 D.C=  600 – 450   x100=25%
 

 
    600

 The increase reached 45% and 58%; subsequently 
which was significant (P<0.05). The increase in intake 
continued with an accompanied increase in body weight 
gain of 1.6 kg when supplemented with 200 gm, which 
agrees with the report of Humphrey (1985), in his work 
on nutrients utilization and weight gain in ruminant 
animals. 

 

Digestibility tables
 Table 3:  (Dry matter)

 
Days

 
T1

 
T2

 1 14.0
 

13.0
 2 16.1

 
13.4

 3 14.0
 

14.0
 4 13.2

 
13.5

 5 13.0
 

14.9
 6 13.4

 
14.6

 Total
 

83.7
 

83.40
 Mean

 
13.95

 
13.90

 
 

 

 
 

  
  

 
G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
ti
er

R
es
ea

rc
h

V
ol
um

e
X
I
I s
su

e
II
I 
 V

er
si
on

I

51

©2011 Global Journals Inc.  (US)

20
11

M
ay

  
  
  
  

Assessment of the Digestibility of Intercropped Sorghum Stover with (Groundnuts) Legume.



 

 

Table 4: Neutral Detergent Fibre (NDF) 
Days

 
T1

 
T2

 
T3

 1 11.0
 

10.2
 

10.2
 2 11.2

 
10.5

 
10.3

 3 11.4
 

11.0
 

10.4
 4 11.5

 
11.2

 
11.1

 5 12.0
 

11.6
 

11.5
 6 12.2

 
12.2

 
12.0

 Total
 

69.30
 

66.71
 

65.70
 Mean

 
11.55

 
11.12

 
10.95

 
 Further supplementation with 400 gm increased 
digestibility to 41.66% initially and up to 70.14% at the 
end of the experiment when 670 gm was eaten and 200 
gm of 

 
 

 feaces was voided. There was an increase in feed 
intake.

 Given as 
          D.C = 670 – 200

 
x 100 = 70.14%

    670                                          
 

Table 5: Digestibility of Acid Detergent Fibre 
Days

 
T1

 
T2

 
T3

 1 5.5
 

5.4
 

5.2
 2 6.2

 
5.8

 
6.0

 3 6.5
 

6.2
 

6.3
 4 6.8

 
6.5

 
6.7

 5 7.5
 

6.8
 

7.5
 6 8.2

 
7.1

 
8.2

 Total
 

40.72
 

37.61
 

39.90
 Mean

 
6.78

 
6.23

 
6.65

 
 Table 6:

 
Digestibility of Ether Extract

 
Days

 
T1

 
T2

 
T3

 1 0.20
 

0.13
 

0.13
 2 0.10

 
0.15

 
0.14

 3 0.10
 

0.16
 

0.15
 4 0.20

 
0.18

 
0.16

 5 0.30
 

0.19
 

0.17
 6 0.30

 
0.21

 
0.20

 Total
 

1.20
 

1.02
 

0.95
 Mean

 
0.20

 
0.17

 
0.16

 
 Table 7:

 

Digestibility of Total Ash

 Days

 

T1

 

T2

 

T3

 
1 0.29

 

0.41

 

0.41

 
2 0.31

 

0.50

 

0.46

 
3 0.31

 

0.53

 

0.49

 
4 0.35

 

0.55

 

0.52

 
5 0.37

 

0.58

 

0.55

 
6 0.37

 

0.63

 

0.58

 
Total

 

2.05

 

3.20

 

3.01

 
Mean

 

0.34

 

0.53

 

0.50
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This increase in digestibility could be due to nitrogen 
flush available to the microorganisms in the rumen 
which was not available in the sole Stover diet as earlier 

 reported by Hendrickson et al (1981). The crude protein 
degradation was significant (P<0.05) and continued to 
increase with level of supplementation. Crude protein 
feaces was least into feed supplemented with 400 gm of 
groundnuts haulm which is rich in crude protein as 
reported by Maynard (1975).

 There was also significant (P<0.05) increase in
 NDF and ADF digestibility, with the highest in feed 

supplemented with 400 gm groundnuts haulms. This 
agrees with Conrad and Hibbs (1968) in their report on 
effect of legume supplementation on nutrients 
digestibility. The NDF graded in T2 was about 2.6 higher 
and about 2.7 in that supplement with 400gm. The ADF 
graded was also significant (P<0.05) at 200 gm 
supplement reaching about 3.1 in T2 and 1.2 in T3. This 
as well can be due to the nitrogen content in Stover 
taken up from the soil Adeniran and Wilson (1978). 

 
IX.

 
SUMMARY, CONCLUSION AND 

RECOMMENDATION
 

The result obtained from the analysis of 
experimental diets, which includes sorghum Stover (sole 
grown and intercropped), and groundnuts haulms 
revealed a remarkable variations in nutrients contents. 
Intercropping groundnuts with sorghum provides 
nitrogen for uptake by the sorghum which resulted in 
increased intake and digestibility. Variation in levels of 
supplementation with groundnuts haulms improved 
body weighed gain compared to sole fed sorghum 
Stover. Based on this the use of agronomic practice of 
intercropping sorghum with legumes could increase 
productivity and reduce the use of other protein source 
supplements which are scarce and expensive. 
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S. Mujeeb-Uddinα And Kaleem A. QuraishiΩ 

 
 

Abstract : The aim of this note is to discuss single machine problems with changeover times in connection with general shop 
problems.  

I.
 

INTRODUCTION
 

 n this paper we consider scheduling problems in which the set I of all jobs or all operations (in connection with 
shop problems) in partitioned into disjoint sets rIIII ,,,, 321 

 
called groups, i.e. rIIIII ∪∪∪∪= 321

 
and φ=∩ gf II

 
for .},,,3,2,1{, gfrgf ≠∈ 

 
Let jN

 
be the number of jobs in .jI

 
Furthermore, we have 

the additional restrictions that for any two jobs (operations) ji,
 
with fIi∈

 
and gIj∈

 
to be processed on the 

same machine kM
 
job (operation)

 
j cannot be started until fgkS

 
time units after the finish time of job (operation) i

 
or job (operation) .j

 
In a typical application, the groups correspond to different types of jobs (operations) and fgkS

 
may be interpreted as a machine dependent changeover time. During the changeover period, the machine cannot 
process another job. We assume that 0=fgkS

 
for all },,,3,2,1{, rgf ∈

 
},,3,2,1{ mk ∈

 
with

 
gf =

 
and

 
that the triangle inequality holds. 

 
fhkghkfgk SSS ≥+

 
for all },,,3,2,1{,, rhgf ∈

 
}.,,3,2,1{ mk ∈             

 
(1)

 
Both assumptions are realistic in practice.

 
 The model can also handle set-up times for starting the first operations on the machines. For this purpose, 
we introduce a dummy operations belonging to a dummy group 0I

 
as an initial job, then the set-up time for an 

operation from group hI
 
starting on kM

 
can be represented by .ohkS

 If we consider single machine problems or if the changeover times are machine independent, we replace 

fgkS
 
by

 
.fgS
 
If the changeover time do not depend on both group fI

 
and ,gI

 
but only on the group gI

 
to which 

the job to be processed next belongs then we replace fgS
 
by .gS

 
In the later case, the changeover times are called 

sequence independent, contrary to the general case in which they are called sequence dependent. If SS fg =
 
for

 
all

 
rgf ,,3,2,1, =

 
then we have constant changeover times.

 
To indicate problems with changeover times, we add },,,{ SSSS gfgfgk∈β

 
to the part of our general 

classification scheme.
 

1.1
 

Single Machine Problems
 While problems max||1 CS fg

 
and

 
max||1 LS g

 
are NP(Bruno and Downey (1978)), problem max||1 CSg

 
can be solved polynomially by scheduling the jobs group by in any order.
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Next we will present dynamic programming procedures for the problems ∑ iifgfg CwSLS |||1 max and 

∑ iifg CwS ||1
 

which are due to Monma and Potts [1989]. The following theorem is the basis for these 

procedures.
        

II.  MAIN
 
RESULT

 
 

 
 
a)

 

For problem

 

,||1 ∑ iifg CwS

 

there exists an optimal schedule where the early jobs within each group are 

ordered according to nondecreasing due dates.

 
b)

 

For problem ,||1 ∑ iifg CwS

 

there exists an optimal schedule where the jobs within each group are ordered 

according to nondecereasing 
i

i

w
p

 

values.

 c)

 

For problem

 

,||1 maxLS fg

 

there exists an optimal schedule where the jobs within each group are ordered 

according to nondecreasing due dates.

 
 Consider a schedule of the form ,,,,, FiEjD

 

where job i

 

and j

 

are from the same

 

group and ,,, FED

 
represent arbitrary blocks, i.e. partial sequences of jobs. Due to the triangle inequality (1), the total changeover times 
will not increase if FiEjD ,,,,

 

is replaced by .,,,, FEjiD

 

We

 

have to show that if ji dd <

 

for early jobs ji,

 

or 

j

j

i

i

w
p

w
p

<

 

or

 

ji dd <

 

then ∑ iiUω

 

or

 

∑ iiCω

 

or the maxL value will not increase when moving from the 

sequence FiEjD ,,,,

 

to one of the two sequence FjiED ,,,,

 

or .,,,, FEjiD

 
 
a)

 

If we have the objective function ∑ iiUw

 

then the fact that i

 

is early in FiEjD ,,,,

 

implies that ji,

 

are early 

in FjiED ,,,,

 

because .ji dd <   

b)

 

Consider the objective function ∑ iiCw

 

and let .
j

j

i

i

w
p

w
p

<

 

It is convenient to replace changeover times

 

by 

set-up jobs with processing time equal to the changeover time and zero weight. Furthermore, we assume that all 
set ups after j

 

and before i

 

and FiEjD ,,,,

 

are included in the partial sequence .E

 

Define

 
 ∑

∈

=
Ei

ipEp )(

 

and ∑
∈

=
Ei

iwEw )(

 

 
then an easy calculation shows that job j

 

and block E

 

can be swapped without increasing the objective value if  

.
)(
)(

Ew
Ep

w
p

j

j >

 

Similarly, i

 

and E

 

can be swapped if  .
)(
)(

i

i

w
p

Ew
Ep

>

 

In the first case we first swap j

 

and E

 

and 

then j

 

and i

 

without increasing the objective value. This provides the sequence FjiED ,,,,

 

if 
)(
)(

Ew
Ep

w
p

j

j ≤

 

then 

)(
)(

Ew
Ep

w
p

i

i <

 

and we get FEjiD ,,,,

 

after two swaps.

 

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
ti
er

R
es
ea

rc
h

V
ol
um

e
X
I
Is
su

e
II
I
 V

er
si
on

I

56

©2011 Global Journals Inc.  (US)

20
11

M
ay

  
  
  
  

A Model on Changeover Times withSingle Machine Problem

Proof :

Theorem 1:



 

 

c) Consider the objective function maxL  and let .ji dd < Again, changeover times are replaced by set-up jobs with 

the changeover time and a very large due date. To see the effect of swapping a job j  scheduled before a block 

11 ,,, iiiE rr −=  we replace E  by a job with processing time )(, 1 Eppp ri =−  and a due date iri iid ,, 1−  

where irr iid ,, 1−  is calculated by the recursion  
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This follows by induction using the fact that, for two jobs i  and j  with finish times jC  and ,jji pCC −=  we have  
  

},min{},max{ jijjijjjj pddCdpCdC +−=−−−  

 
Now we can proceed as in part (b). If 

11 ,1,: iiirEj r
ddd −−=>  then we can swap first j  and E  and then j  and .i  

 
For the following dynamic programming algorithms, we assume that the jobs each group are ordered 

according to theorem 1. We get derive an algorithm for problem ∑ iifg CwS|1    

We define ),,,,,( 21 htnnnC r to be the minimum cost of a partial schedule containing the first jn  jobs of groups 

),,,2,1( rjl j =  where the last job scheduled comes from group hl  and is completed at time ,t  we have  
  

jj Nn ≤≤0  for rj ,,2,1 =  
   and  
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  The recursion is  
 

}1|),,,,,(min{),,,,( 2121 rftwftnnnChtnnnC h
nhrr ≤≤+′′′′=                  (2) 

 
where jj nn =′  for hspttnnhj h

nnh h
/,1, −−=′−=′≠  and 

h
nh

w  and 
h
nh

p  are the weight and 

processing time of the hn -th job in groups .hl  
initially, we set 0)0,,0,0( =C  and all other −C values to infinity. The optimal schedule cost is found by 

selecting the smallest value of the form ),,,( 1 htNNC r  for some schedule completion time Tt ≤≤0  and some 

group hI  to which the final job belongs. 

 Because the number of states is bounded by )( TnrO r
 and (2) can be calculated in )(rO  steps, we 

have an −)( 2 TnrO r algorithm  

Alternatively, we can replace the state variable t  by variables ),,2,1,( rhft fh =  representing the 

number of set-ups from group f  to group .h  Note that t  is readily computed from the state variables using. 
 

∑∑∑
= ==

+=
r

h

hn
h

r

hf
fhfh pStt

1 11, υ
υ  

 
 

  
  

 
G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
ti
er

R
es
ea

rc
h

V
ol
um

e
X
I
I s
su

e
II
I 
 V

er
si
on

I

57

©2011 Global Journals Inc.  (US)

20
11

M
ay

  
  
  
  

A Model on Changeover Times withSingle Machine Problem



 

 

The complexity of this version is ),( 2 srnrO +

 
where s

 
is the number of different values for changeover 

times. Note that 2rs ≤
 
in general and rs ≤

 
in the case of sequence-independent changeover times. If the 

number of groups is fixed we have a polynomial algorithm.
 

 Similarly, we solve problem .||1 maxLS fg
 
In this case (2) is replaced by

 
   

}1|}),,,,,,(min{max{),,,,( 2121 rfdtftnnnChtnnnC h
nkrr ≤≤−′′′′= 

 
                 (3)

 

 The weighted number of late jobs problem is solved differently. By theorem 1(a), we only know an order for 
family jobs; the algorithm must also determine those jobs that are late. The late jobs may be appended in any order 
to the schedule of on-time jobs.

 We define  ),,,,( 21 htnnnC r
 
to be the minimum weighted number of late jobs for the partial schedule 

containing the first jn
 
jobs of group ),,2,1( rjl j =

 
where the last on-time job comes from group hl

 
and is 

completed at time .t
 
We have
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    The initial values are
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for jj Nn ≤≤0
 
where .,,2,1 rj =

 
All other initial values are set to infinity.

 
The minimum weighted number of late jobs is found by selecting the smallest value of the form 

),,,,,( 21 htNNNC r
 
for some completion time of on time jobs, where Tt ≤≤0

 
and for some group hl

 containing the final on-time job.
 The complexity is ).( 2 TnrO r

 
Again, it may be desirable to eliminate the state variable t

 
from

 
the recursion. 

The achieve this, we switch the state variable t
 
with the objective function value as follows.

 Define ),,,,( 21 hwnnnC r
 
to be the minimum

 
completion time of on time jobs for a partial schedule containing 

the first jn
 
jobs of each group. jl

 
where the weighted number of late jobs is equal to ,w

 
and the last on-time job 

comes from group .hl
 

the initial values are ,0)0,,,,( 21 =wnnnC r
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=
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for  
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and all other values are set to infinity.
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   The recursion is
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 As in (4), the first term in the minimization chooses the −hn
 

th job n
 

group hI
 

to be scheduled on time, if 

possible, and chooses the previous on-time job from group fI
 

the second term selects the hn th job of group hI
 

to 

be late.

 
The minimum weighted number of late jobs are found by selecting the smallest w

 

for which 

),,,,,(min 210
hwNNNC rrh


≤≤

 

is finite.

 The complexity is ),( 2 WnrO r

 

where .∑
∈

=
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iwW
 

It reduces to )( 12 +rnrO
 

for the total number

 

for late 

jobs problem.  
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the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 

choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 

to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 

data of that subject. Sometimes, detailed information plays a vital role, instead of short information. 

 

 

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 

They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 

think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 

automatically you will have your answer. 

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper 

logical. But remember that all points of your outline must be related to the topic you have chosen.  

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you 

have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the 

supervisor to help you with the alternative. He might also provide you the list of essential readings. 

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 

have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 

research paper. From the internet library you can download books. If you have all required books make important reading selecting and 

analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 

not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 

mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 

always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 

either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 

and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 

diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 

if study is relevant to science then use of quotes is not preferable.  
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 

tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 

confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 

possible that evaluator has already seen it or maybe it is outdated version.  

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 

suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 

target. 

 

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 

good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 

sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 

word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 

sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 

language that is simple and straight forward. put together a neat summary. 

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a 

changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with 

records. 

 

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 

will degrade your paper and spoil your work. 

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is 

an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot. 

 

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 

trouble. 

 

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 

then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 

improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 

several ideas, which will be helpful for your research. 

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

 

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 

descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 

irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 

NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be 
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 

Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 

evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 

be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 

necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 

to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 

measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 

study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is 

extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should 

be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is 

essential because it serves to highlight your research paper and bring to light all necessary aspects in your research. 

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING 

Key points to remember:  

 Submit all work in its final form. 

 Write your paper in the form, which is presented in the guidelines using the template. 

 Please note the criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 

submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 

study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 

show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 

that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 

of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 

of prior workings. 

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation, 

and controlled record keeping are the only means to make straightforward the progression.  

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines. 

 

To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

 Insertion a title at the foot of a page with the subsequent text on the next page 
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 Separating a table/chart or figure - impound each figure/table to a single page 

 Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed 

lines. It should include the name(s) and address (es) of all authors. 

 

Abstract:  

 

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--

must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references 

at this point. 

 

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught 

the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.  

 

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written? 

Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can 

maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to 
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 

more than one ruling each.  

 Reason of the study - theory, overall issue, purpose 

 Fundamental goal 

 To the point depiction of the research 

 Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results 
of any numerical analysis should be reported 

 Significant conclusions or questions that track from the research(es) 

Approach: 

 Single section, and succinct 

 As a outline of job done, it is always written in past tense 

 A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 

 Center on shortening results - bound background information to a verdict or two, if completely necessary 

 What you account in an conceptual must be regular with what you reported in the manuscript 

 Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics) 
are just as significant in an abstract as they are anywhere else 

Introduction:  
 
The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be 
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

 Explain the value (significance) of the study  

 Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 

 Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 

 Very for a short time explain the tentative propose and how it skilled the declared objectives. 

Approach: 

 Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is 
done.  

 Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a 
least of four paragraphs. 

 Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 

 Shape the theory/purpose specifically - do not take a broad view. 

 As always, give awareness to spelling, simplicity and correctness of sentences and phrases. 

Procedures (Methods and Materials): 
 
This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to 
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of 
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the 
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be 
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section. 
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic 
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may 
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the 
whole thing you did, nor is a methods section a set of orders. 
 
Materials: 

 Explain materials individually only if the study is so complex that it saves liberty this way. 

 Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  

 Do not take in frequently found. 

 If use of a definite type of tools. 

 Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

 Report the method (not particulars of each process that engaged the same methodology) 

 Describe the method entirely 

 To be succinct, present methods under headings dedicated to specific dealings or groups of measures 

 Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  

 If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

 It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 

 Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

 Resources and methods are not a set of information. 

 Skip all descriptive information and surroundings - save it for the argument. 

 Leave out information that is immaterial to a third party. 

Results:  
 
The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the 
outcome, and save all understanding for the discussion. 
 
The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 
 
Content 

 Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  

 In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 

 Present a background, such as by describing the question that was addressed by creation an exacting study. 

 Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 

 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 
What to stay away from 

 Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 

 Not at all, take in raw data or intermediate calculations in a research manuscript. 
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Do not present the similar data more than once. 

Manuscript should complement any figures or tables, not duplicate the identical information. 

Never confuse figures with tables - there is a difference. 
Approach 

As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.

Put figures and tables, appropriately numbered, in order at the end of the report  

If you desire, you may place your figures and tables properly within the text of your results part. 
Figures and tables 

If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 

Despite of position, each figure must be numbered one after the other and complete with subtitle  

In spite of position, each table must be titled, numbered one after the other and complete with heading 

All figure and table must be adequately complete that it could situate on its own, divide from text 
Discussion:  

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly described. 
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 

Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work  

You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 

Give details all of your remarks as much as possible, focus on mechanisms. 

Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 

Try to present substitute explanations if sensible alternatives be present. 

One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain? 

Recommendations for detailed papers will offer supplementary suggestions.
Approach:  

When you refer to information, differentiate data generated by your own studies from available information 

Submit to work done by specific persons (including you) in past tense.  

Submit to generally acknowledged facts and main beliefs in present tense.  

ADMINISTRATION RULES LISTED BEFORE  
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US) 

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):  

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.  
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 

To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis. 
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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