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देसिल बयना, िबजन सिट्ठा 

डॉ. संध्या कुमारी 

माध्यममक मिमिका 

उत्क्रममत मध्य मिद्यालय, मििुनपुर सुमेर नयाटोला, कांटी. 

प्रस्तावना  :-- 

  

 ‘दसेिल बयना’ शब्द ि ेतात्पयय ह ैअपनी दिेी भाषा, वस्तुए,ँ िामग्री या रचनाओं का िमावेश । दिूरों की वस्तएु,ँ 

उनकी भाषाए,ँ कला, िंस्कृसत आदद लुभावनी तो होतीं हैं दकन्तु िंतुसि केवल स्वयं की वस्तुएँ, अपनी मातृभाषा, अपनी 

कला, िंस्कृसत आदद इन्हीं िे प्राप्त होती ह ै।  

 िासहत्य िमाज का दपयण होता ह,ै इििे तात्पयय यह ह ैदक िासहत्य की रचना सजि दकिी भी कालखंड में हुई हो वह 

उि कालखंड के िमिामसयक िमाज की वास्तसवकताओं को एक दपयण की भांसत प्रस्तुत करता ह ै। एक कसव या लेखक अपने 

रचनाओं में उि काल के िमाज, िंस्कृसत, धमय, रहन-िहन आदद को दशायने का प्रयाि करता है ।  कसव की कसवता या लेखक 

का िासहत्य िमाज का वह आईना होता ह ैसजिमें हम अपना बीता हुआ कल दखे िकते हैं तथा अपने आज का मूलयांकन कर 

आने वाले भसवष्य को बेहतर बनाने की ओर अग्रिर हो िकते हैं ।  

 

प्रस्तुतीकरण  :-- 

 

मैसथल कोदकल महाकसव सवद्यापसत का प्रादभुायव भारत के पावन अंचल समसथला के सिसतज पर उि िमय हुआ जब 

उत्तरभारत का मानव िमाज अपने जीवन द्वदं्व के बीच व्याकुल हो रहा था । सवद्यापसत ने, एक मधुर फुहार की तरह, िमाज 

को शीतलता प्रदान की । मंद लहरों के झोंके की भांसत, इनकी रचनाए,ँ राजा की गगनचुंबी अटासलकाओं ि ेलेकर गरीबों की 

टूटी हुई फूि की झोपड़ी तक में उनके पद व्याप्त ह ै। 

जब िमस्त आसभजात्य वगय िंस्कृत में काव्य रचना कर िंतुसि पा रहा था, समसथला के राजकसव सवद्यापसत ने भी 

िंस्कृत भाषा में अनेक रचनाए ँकी परंतु इनिे वह ितंुसि का भाव नहीं पा रह ेथ े। तब उन्हें लगा दक िामान्य जन तक अपनी 

पहुचँ बनाने के सलए इि स्फटटक सशला िे नीचे उतरकर कुश की चटाई पे बैठना होगा और उन्होंने यह बताया की “दसेिल 

बयना िबजन समट्ठा” अथायत अपनी रचनाओं को दिेी भाषा में सलखना प्रारम्भ दकया । इतना ही नहीं उन्होंन े अपनी 

काव्यभाषा को बालचन्रमा की तरह िुंदर माना –  

   

  बालचन्र सवजापई भाषा ।  

  दहुु नहीं लग्गई दजु्जन हािा । ।  

  ओ परमेिर हर सिर िोहई ।  

  इ सनश्चय नाअर मन मोहई । ।   

उि िमय िंस्कृत एक िमृद्ध भाषा के रूप मे स्थासपत थी दकन्त ुयह जन भाषा नही थी वरन, सवद्वत जन की भाषा 

तक ही िीसमत थी । ऐिे मे, सवद्यापसत न,े जन भाषा का उपयोग दकया और असधकांश पुस्तकों की रचना मैथली एवं अवहट 

http://www.jetir.org/
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मे दकया । फलतः, जन िमुदाय के सलए इिका अध्ययन िरल हो गया और खाि कर पदावली तो समसथला भाषी के लबों पर 

ही रहती थी ।  

 सहन्दी जगत मे बहुतेरे ऐिे िासहत्यकार हुए, सजनकी पुस्तकों मे ऐसतहासिकता की कमी नहीं ह,ै जिैे - रामवृि 

बेनीपुरी, जयशंकर प्रिाद, रामधारी सिंह ददनकर, इत्यादद । दरबारी कसवयों मे भी कालीदाि, चंद वरदाई , बान भट्ट, आदद 

की रचनाए ँ महत्वपूणय हैं । सवद्यापसत भी ऐसतहासिकता की पटरसध में अपनी रचनाओं को ढालन े का प्रयाि दकया ह ै । 

सवद्यापसत (1360 ई॰ िे 1447 ई॰ ) लोकभाषा के प्रथम शास्त्रीय महाकसव हुये, सजनकी पदावली को छोड़कर अन्य पुस्तकों 

में जैिे ‘कीर्तयलता’, ‘कीर्तय पताका’,  ‘पुरुषपरीिा’,  ‘दानवाक्यावली’, ‘सवभागिार’ आदद में उन्होंन ेउि िमय के िमाज, 

िंस्कृसत, अपने राजा की राजनैसतक व्यवस्था, उनके ऐश्वयय, शौयय, इत्यादद को कुछ इि तरह िमासहत दकया दक वह अपन े

आप में अनूठा एवं असवस्मरणीय ह ै। भूपटरक्रमा के द्वारा भौगोसलक ज्ञान का पटरचय ददया ।   

 सवद्यापसत न े अपनी रचनाओं को कुछ इि तरह प्रस्तुत करने का प्रयाि दकया दक सजि को िाधारण जनमानि 

िरलता ि ेिमझ िके और उि ि ेलाभासन्वत हो िके ।  इिीसलए उन्होंन ेअपनी रचनाओं को दिेी भाषाओं में रचने का 

सनणयय दकया । उनका कहना था दक “दसेिल बयना िबजन समट्ठा” । उन्होंने उि िमय के राजवंश, उिकी आर्थयक, राजनैसतक 

इत्यादद व्यवस्था के िाथ-िाथ जनिाधारण के पटरपेक्ष्य में भी अपनी रचनाए ँकी सजिमें उन्होंने ‘दसेिल बयना’ के भाव का 

सवशेष ध्यान रखा ।  

 

िासहत्य में दसेिल रचना का िमावेश  :-- 

  

 बारहिीं िताब्दी के महाकमि जयदिे न े'गीत गोविंद' रचकर अपनी लमलत पदािली स ेिास्त्रीय संगीत, नृत्क्य आदद 

पर आमिपत्क्य दकया था । मिद्यापमत ने गीत-गोविंद में पदों के अनुरूप लोकभाषा में पदों की रचना की मजससे उन्हें ‘अमभनि 

जयदिे’ भी कहा गया । मिद्यापमत की रचना में ब्याह- गीत 'बटगिनी, नचारी आदद दमेसल बयना का ही समममश्रण ह ै।इनकी 

रचनाओं में रािा-कृष्ण तथा मिि-पािवती को मििेष स्थान प्राप्त ह ै।  

 

 'दमेसल बयना' िब्द की साथवकता इसस ेभी स्पष्ट होती ह ै दक न केिल मिद्यापमत, अमपतु इनके बाद मिराट लोक-

आिार पाने िाल ेपरिती कमि 'गोस्िामी तुलसीदास' ने भी अपने रचना का माध्यम िेत्रीय भाषा अििी को ही बनाया । 

श्रीरामचररतमानस , दोहािली , कमितािली आदद इनकी महान रचनायेेँ हैं । इस संदभव में भी यह कहना यथोमचत ही ह ै

क्योंदक उन्होंने इस महाग्रन्थ की रचना का प्रयास संस्कृत भाषा में करना चाहा था , दकन्तु ऐसी मान्यता ह ैदक रात को िे 

अपनी रचना तैयार करते और सुबह लपु्त पाते । दिर एक ददन स्िय ंमहादिे ने उन्हें स्िप्न में आकर इस ग्रन्थ को अपनी भाषा 

मे रचकर जन-जन तक पहेँचाने की पे्ररणा दी । ऐसा भी कहा जाता ह ैदक उनके इस रचना को कािी के मिद्वान पंमडतों द्वारा 

मानने से इनकार दकया गया तथा इसकी सत्क्यता को प्रमामणत करने को कहा गया । इसके मलए मंददर में इनकी रचना को 

सबसे नीचे रखकर उसपर गीता भागित इत्क्यादद को रखा गया और सुबह जब द्वार खुला तो तुलसीदास की रचना सबस े

ऊपर पायी गयी । यह घटना इस तथ्य को दिावता ह ैदक दसेी रचना को ईश्वरीय कृपा भी प्राप्त होती ह ै। अथावत ईश्वर भी 

चाहता ह ैदक महान रचनाकारों की रचनाओं को जन-जन तक पहचंाया जा सके और उनमें मिचार पररितवन लाया जा सके, 

क्योंदक दकसी भी पररदशृ्य या युग में मिचार द्वारा ही पररितवन संभि ह ै।  
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 िंस्कृत के सवद्वान होत ेहुए भी यदद सवद्यापसत लोकभाषा  मे रचना कमय की ओर प्रवृत हुए तो वह समसथला के पसवत्र 

माटी का ही प्रताप ह ै। यही वह भूसम ह ैजहाँ जगतमाता िीता ने जन्म सलया था । भूसम िे उत्पन्न होने के कारण इनका एक 

नाम भूसमजा भी ह ै। गोस्वामी जी इनके  ििरुाल की भाषा को अपनी रचना का आधार बनाया था ।   

 सवद्यापसत का आसवभायव ऐि ेिमय में हुआ जब िम्पूणय उत्तरभारत राजनैसतक दसृि ि ेशसिहीन,िामासजक दसृि ि े

सवपययस्त, आर्थयक दसृि िे पंगु और नैसतक दसृि िे लुंजपंुज हो गया था । स्वयं सवद्यापसत ने अपनी “कीर्तयलता” मे इि अपकषय 

का मार्मयक वणयन दकया ह ै । अनुमानतः 1360 ई॰ मे समसथला के सविपी(सविफी) गाँव में इनका जन्म हुआ था । सपता 

गणपसत ठाकुर, राजा गगनशे्वर ठाकुर के राजपुरोसहत थ े। इिसलए सवद्यापसत का राजदरबार मे आना जाना होता था । राजा 

कीर्तय सिंह के दरबार मे रहकर इनका िासहत्य िृजन का कायय आरंभ हुआ । राजा सशवसिंह के िमय सवद्यापसत की रचना को 

एक नया मोड़ समला । पे्रमी और गुणी राजा सशवसिंह और उनकी सप्रयतमा लसखमा दवेी के रूप िौन्दयय का िासनध्य पाकर 

सवद्यापसत शंृगार गीत रचने के सलए पे्रटरत हुए । उन्होंने अपनी रचना में सशवसिंह को कृष्ण एवं लसखमा दवेी को राधा की 

छसव दकेर अपनी रचना को पे्रम और शंृगार रि िे अलकृंत दकया ह ै । दकन्तु दभुायग्यवश तीन वषय के शाषन के पश्चात ही 

यवनों के िाथ युद्ध में सशवसिंह का सनधन हो गया था ।  

 महाकसव सवद्यापसत ने अवहट में राजा सशवसिहं के शौयय व ऐश्वयय को अपनी रचना ‘कीर्तयलता’ और ‘कीर्तय पताका’ 

में दशायया ह ै। उनकी इिी रचना नें उन्हें वीरगाथा काल के अन्य महाकसवयों की पंसि में खड़ा करती ह ै। आज भी समसथला 

के िमाज के हर वगय में व्यसि के जन्म िे मृत्यु तक काव्य असभव्यसि का माध्यम इनके पद रह ेह ै। राधा - कृष्ण परक शंृगार 

गीतों के अलावा महशेवानी, नचारी, दगुाय स्तुसत, गंगा स्तुसत, आदद की रचना की । उनकी इिी भावना ने उनके जन्म , उनके 

नाम को एक पवय के रूप में मनाने को उत्पे्रटरत दकया सजि ेआज भी ‘सवद्यापसत पवय’ के रूप मे मनाया जाता ह ै। सवद्यापसत का 

अविान कार्तयक धवल त्रयोदशी के ददन हुआ था और दो ददन बाद पूणयमािी पड़ती है, सजन तीन ददनों का सवद्यापसत पवय 

मनाया जाता ह ै।  

 इनकी इिी भावना िे स्वयं महादवे भी अपने आप को सवद्यापसत िे दरू नहीं रख पाये और ‘उगना’ रूप में उनके 

अनुचर बनकर रहने लगें । यद्यसप इि िंदभय में ऐिी भी धारणा ह ैकी एक बार सवद्यापसत तसप्त रेत में प्याि िे बेचैन होने पर 

उगना द्वारा जल ददये जाने पर सवद्यापसत पहचान गए की यह जल कोई िाधारण नीर नही असपतु स्वयं महादवे के जटा ि े

सनकली गंगाजल ह ैऔर इि घटना न ेसवद्यापसत के िमि उगना के वास्तसवक स्वरूप को प्रकट कर ददया । यही कारण ह ैदक 

एक बार सवद्यापसत द्वारा अपनी पत्नी के िमि उगना के वास्तसवक स्वरूप के पटरचय दतेे ही महादवे अंतध्यायन हो गए 

सजििे सवद्यापसत व्याकुल होकर कहने लगे – 

    उगना रे मोर कतए गेला ।  

   कतए गेला सशव कदह ँभेला । ।  

   भांग नहीं बटुआ रूसि वैि लाह ।  

   जेसह हटेर आसन दले हसंि उठलाह । ।  

 सवद्यापसत नें ‘सशव-पावयती सववाह गीत’ तथा ‘राधा-कृष्ण पे्रम वणयन’ के द्वारा उि िमय की धार्मयक भावनाओं को 

स्पि दकया ह ै। लोगों नें इन रचनाओं को अपने परंपरा मे शासमल कर के अपने भागवत प्रेम को दशायया । 

 इि प्रकार सवद्यापसतकालीन िमाज का दपयण उनके द्वारा रसचत िासहत्य था । उिी दौरान और भी बहुत िे कसव एव ं

लेखक हुए सजनिे िमाज की वस्तुसस्थसत को दखेा जा िकता ह ै। जैिे गोस्वामी तुलिीदाि, कालीदाि, आदद । सनसश्चत रूप 

िे यह कहना की कोई असतश्योसि नही होगी की ‘िासहत्य , िमाज का दपयण होता ह ै‘ ।   
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Introduction: - 

The 21st century is the century of knowledge explosion, the biggest development of this century is the 

development of science and technology. Today a revolution is taking place all over the world in both science 

and education. Discover new things every day, new miracles every day appearing. Today's human beings have 

benefited in the field of education.  

Many discoveries have transformed education. The world has become a small home. Innovative 

discoveries in science have radically changed the way human beings live, education, industry, business, physical 

facilities, etc. Today, mathematics and science have entered every sphere of public life. There is no field of life 

in which mathematics is not used in one way or another, today mathematics is becoming important in all 

spheres of life. 

Today is the age of science and technology. In such circumstances, mathematics-science education in 

the existing education can be made ritual based on activity-centered, life-centered and experience-based. 

Students are expected to develop scientifically through the teaching of various subjects. The teacher is at the 

forefront of the process of shaping this academic life. The teacher has an important responsibility to provide 

proper and necessary guidance, encouragement and motivation to the students. Teachers have to make 

successful use of innovations, changes and innovations in the field of education. So today’s teachers should 

adopt new approaches and new method. 

Various new ideas of education are being welcomed today. So the level of education in our country is 
getting higher. But at the same time, corruption in education is on the rise due to globalization and privatization. 
Student enrollment, tuition fees, outcomes as well as staff and teachers are being financially exploited in 
education. In today's age of science and technology, new discoveries and changes are constantly taking place. 
Due to which the standard of living of the people has gone up. In all this the condition of the teachers becomes 
extremely pitiable. Teachers in the business of education in India have to handle the business as well as the 
responsibilities of home and family. Because of this teachers have to face various problems. There are 
economic, social, physical, educational and psychological problems. 

Teachers experience stress because of such problems. The effect of this mental stress on education does 

not go unnoticed. So teachers have to endure a lot. Therefore, a humble attempt has been made to carry out 

the present research in order to find out the problems faced by the teachers working in the primary schools of 

Gujarat state at present. 

Previous Review  

Pande and Del(2003) A comparative study of the problems of married and unmarried teachers of higher 

secondary schools, Ph.D. Mahashodh Nibandh Varanasi: Mahatma Gandhi Vidyapith 

Gurjar Dharmvir (2006) A study of occupational stress and anxiety of working women in Surat city in relation 

to their educational level ,Ph.D. Vir Narmad Dakshin Gujarat University 

Pande and Del(2003) 300 teachers were selected as sample. There was no difference in the teaching and 

educational experience problems of married and unmarried teachers. 

Gurjar Dharmvir (2006) In the above research, the translation into Gujarati by Dr. Pravinaben Buddhadev used 

"Professional Stress Test as well as Sinha.A and Sinha.S Proposed Anxiety Test.” Among the working women of 

Surat city, the level of stress was found to be low and the level of anxiety was found to be very high. While in 

the presented research a study was conducted on the social, psychological and physical infrastructure problems 

of primary school teachers. 
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Practical definitions of terms 

 "Problems means riddles, questions or riddles." 

It can be said for a problem that it takes time to get a solution to a question which is not possible to solve 

immediately and a question which confuses the person becomes a problem. 

 Explaining the problem of research in the context of psychological research, Curliger (1986) states that 

"a problem is a questionable sentence or statement by which it is asked what kind of relationship there is 

between two or more families." 

Objectives of study 

(1) To study the social problems experienced by the primary school teachers of Surat District. 

(2) To study the psychological problems experienced by the primary school teachers of Surat District. 

(3) To study the physical infrastructure problems experienced by the primary school teachers of Surat 

District. 

Study Questions 

(1) What are the social problems of primary school teachers in Surat? 

(2) What are the psychological problems of primary school teachers in Surat? 

(3) What are the physical infrastructure problems of primary school teachers in Surat? 

Area of research 

 As the present research aims to study the problems of primary school teachers, the survey method has 

been used to know the opinions of women in order to know the problems of teachers and address them. Since 

the opinion of the teachers has been surveyed by preparing the opinion of the research presented here, the 

method of study presented is that of the survey journalist. 

Construction of Tools: 

 The researcher used self-written feedback to gather information in the presented research. 

Table 1 

In opinion of content components 

Sections of 
opinion 

Name of the department Number of 
statements 

A Social problems 9 

B Psychologicalproblems 8 

C Physical infrastructure problems 9 

 

A total of 26 studies were included in Section A of the final opinion presented. In the case of these 

statements, at the point of punch, that is, in order to express an opinion on the point of complete consent, 

partially agreed, neutral, partially and fully agreed, the box   (✓) should be marked in front of the statements. 

In addition, there were three open form Questionnaire for elementary school teachers in Section B of 

the Opinion. 
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Plan for Data Collection 

In the present research, the researcher was to collect information from the primary school teachers of 

Gujarat state. The researcher first went to the District Education Office of the city of Surat in the state of Gujarat 

and got information about the primary schools. In the present research, the researcher, after getting 

information about the schools, visited the teachers with the permission of the principals of the selected schools 

and gave appropriate instructions and asked them to fill up the feedback immediately. While in some schools it 

was withdrawn after three or five days. 

The present research collected data of 200 teachers from 75 selected schools from different areas of 

Surat city. It was then analyzed for evaluation based on the information obtained. 

Data Analysis Technique 

 Various arithmetic methods are available for the analysis of the information 4obtained. But since the 

presented study was of survey type, Kai class technique was used for analysis of data. The researcher used the 

feedback to get the opinions of the trainees. The feedback had 26 statements in three sections in total. His 

views on this were to be verified in the box from one point to another. Opinion based versions were obtained 

on each statement of opinion to know the calculation of their answers. The opinions received from the trainees 

on each statement were then graded as per Table 2. 

Table 2 

Allocation of marks to the statements of opinion 

No. Agreed rank 
and merit 

Totally 
agree 

Partly 
agree 

Neutral Partly 
disagree 

Totally 
disagree 

1. Positive 5 4 3 2 1 

2. Negative 1 2 3 4 5 

The above series shows the merits given to the statements. In which party statements were 

considered as positive statements and 5,4,3,2,1 and absolute statements were considered as negative 

statements and 1,2,3,4,5 marks were given respectively. 

Testing of study Questions 

Table 3 

Analysis and interpretation of teachers' opinions on social issues 

No. Statement Totally 
agree 

Partly 
agree 

 
Neutral 

Partly 
disagree 

Totally 
disagree 

The value 
of kai 
class 

Average 
score 

Order of 
priority 

1 Teachers do not 
get enough pride 
in the society 

74 28 23 24 51 49.15 2.75 8 

37.2% 14.00% 11.50% 12.00% 25.50% 

2 It is difficult to 
come and go as 
the place of work 
is far away. 

59 54 35 24 28 24.55 3.46 4 

29.50% 27.00% 17.50% 12.00% 14.00% 

3 Students do not 
maintain the 
respect of the 
teacher 

52 41 37 24 46 11.15 2.86 7 

26.00% 20.50% 18.50% 12.00% 23.00% 

4 Mathematics and 
science teachers 

89 46 34 11 20 92.85 3.87 3 

44.50% 23.00% 17.00% 5.50% 10.00% 
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are respected in 
the society. 

5 Not enough time 
can be given to 
social occasions 
due to job. 

89 54 23 18 16 98.65 2.09 9 

44.50% 27.00% 11.50% 9.00% 8.00% 

6 The school 
teachers attend 
each other there 
on a social 
occasion. 

92 53 32 14 9 114.35 4.03 2 

46.00% 26.50% 16.00% 7.00% 4.50% 

7 Some parents 
quarrel with such 
teachers at 
school. 
 

59 51 35 33 22 22.0 3.46 4 

29.50% 25.50% 17.50% 16.50% 11.00% 

8 Teachers are 
honored with 
pride during 
Teacher's Day 
celebrations. 

151 19 14 9 7 387.2 4.49 1 

75.50% 9.50% 7.00% 4.50% 3.50% 

9 Teachers do not 
get proper 
respect in the 
society 

37 45 36 24 58 15.75 3.11 6 

18.50% 22.50% 18.00% 12.00% 29.00% 

 

Graph showing analysis and interpretation of teachers' opinions on social problems 

Table 4 

Analysis and interpretation of teachers' opinions on psychological problems 

No. Statement Totally 
agree 

Partly 
agree 

 
Neutral 

Partly 
disagree 

Totally 
disagree 

The value 
of kai 
class 

Average 
score 

Order of 
priority 

1 There is no 
encouragement 
for good work 
from the 

41 40 25 38 56 12.15 3.14 6 

20.5% 20.00% 12.50% 19.00% 28.00% 

1 2 3 4 5 6 7 8 9

51
56.5

46.5

67.5
71.5 72.5
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85

41

11.5
17.5 18.5 17
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16 17.5

7

18

37.5
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15.5 17
11.5
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8

41

Agree Neutral Disagree
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administrators in 
the school. 

2 The school has a 
family-like 
atmosphere 

106 45 29 13 7 158.0 4.15 2 

53.00% 22.50% 14.50% 6.50% 3.50% 

3 Other teachers at 
the school are 
not satisfied with 
your progress. 

37 42 46 30 45 4.35 3.02 8 

18.50% 21.00% 23.00% 15.00% 22.50% 

4 The school is 
dominated by 
senior teachers. 

67 43 34 20 36 29.75 3.43 4 

33.50% 21.50% 17.00% 10.00% 18.00% 

5 Excessive time at 
school can lead to 
mental fatigue. 

64 48 30 23 35 26.35 3.42 5 

32.00% 24.00% 15.00% 11.50% 17.50% 

6 Excessive 
workload of 
math-science 
teachers brings 
tension 

68 54 28 19 31 41.15 3.55 3 

34.00% 27.00% 14.00% 9.50% 15.50% 

7 Excessive 
curriculum stress 
makes students 
angry 

42 46 44 27 41 5.65 3.11 7 

29.50% 25.50% 17.50% 16.50% 11.00% 

8 The school 
principal 
congratulates you 
on your good 
work 

124 42 18 7 9 239.85 4.33 1 

20.5% 20.00% 12.50% 19.00% 28.00% 

  

 

Graph showing analysis and interpretation of teachers' opinions on psychological problems 
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Table 5 

Analysis and interpretation of teachers' opinions on physical infrastructure facilities 

No. Statement Totally 
agree 

Partly 
agree 

 
Neutral 

Partly 
disagree 

Totally 
disagree 

The 
value of 
kai class 

Average 
score 

Order of 
priority 

1 The school lacks 
adequate 
classrooms 
according to the 
number of 
students. 

58 34 23 24 61 33.65 4.50 2 

29.00% 17.00% 11.50% 12.00% 30.50% 

2 Classrooms are 
small according to 
the number of 
students. 

39 47 26 24 64 26.95 2.87 8 

19.50% 23.50% 23.00% 12.00% 32.00% 

3 The school does 
not have a science 
laboratory 

49 32 24 28 67 31.85 3.16 7 

24.50% 16.00% 12.00% 14.00% 33.50% 

4 The laboratory has 
course wise 
equipment. 

81 44 26 24 25 59.35 3.66 5 

40.50% 22.00% 13.00% 12.00% 12.50% 

5 Appropriate math 
models are not 
available in the 
school 

55 44 30 28 43 12.35 2.80 9 

27.50% 22.00% 15.00% 14.00% 21.50% 

6 The school trustees 
do not provide 
adequate physical 
facilities 

29 37 34 43 57 11.6 3.31 6 

14.50% 18.50% 17.00% 21.50% 28.50% 

7 The school has an 
overhead project 
facility. 

110 27 28 9 26 159.25 3.93 4 

55.00% 13.50% 14.00% 4.50% 13.00% 

8 The school has a 
separate drinking 
water facility for 
the staff. 

125 21 20 13 21 226.9 4.08 3 

62.50% 10.50% 10.00% 6.50% 10.50% 

9 The school has 
adequate 
blackboard 
facilities. 

166 20 11 3 6 454.15 4.78 1 

83.00% 10.00% 5.50% 1.50% 3.00% 
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Graph showing analysis and interpretation of teachers' opinions on physical infrastructure problems 

Findings of Study  

Findings on a social problem 

1.The teacher no longer gets enough pride in the society 

2.Not enough time can be given to social occasions because of the job. 

3. Some parents quarrel with such teachers at school. 

4.Teacher's Day celebration time teachers are honored with pride. 

Findings on a psychological problem 

1. School administrators give incentives for good deeds. 

2. The school has a family-like atmosphere. 

3. The school is dominated by senior teachers. 

4. Mental fatigue is felt due to the dual responsibility of family and job. 

5. The academic workload in the school is excessive. 

Findings on a physical infrastructure  problem  

1.The school does not have enough classrooms according to the number of students. 

2. In some schools the size of the classroom is proportional. 

3. Some schools have science labs. 

4. Schools have adequate physical facilities. 

Academic outcomes of the study 

1. The teacher should be respected on social occasions. 

2. Parents should also treat teachers with respect. 

3. The work shift rate in the school should be reduced so that the teachers do not feel mentally exhausted. 

4. The senior teachers of the school should treat the junior teachers well. 

5. Teachers' progress Other teachers should also show pride towards them. 

 Conclusion 

There are many problems in primary and secondary schools. The problem of teachers changes over time 

so that if research is conducted on various problems from time to time, the direction of appropriate solution 

can be achieved. The research presented is a small piece of research trying to understand the problems of 

teachers. The research presented like other research will be a suitable guide for the principals, teachers as well 

as new researchers involved in the field of education. 
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ABSTRACT 

In this paper we extend some properties of probability measures, in its non-commutative frame work under the 

assumption of convolution semigroups and the associated semigoup of operators on the L2 space of normalised 

Haar measure, when G is the real line. Using Peter-Weyl theory, we extend some properties of pseudo 

differential operators on compact groups. We show that the Hunt semigroup   and its generator are pseudo 

differential operators in the sense of Ruzhansky and Turunen. We show here that the generator has the same 

Sobolev regularity as the Laplacian. We derive the transition kernel for convolution semigroups of cenetral 

measures. We derive a necessary and sufficient condition for the semigroup to be trace-class for any positive 

time which is equivalent to that the corresponding probability measure has a squareintegrable density. 

KEY WORDS 

Convolution semigroups, Central measure, Symmetric measure, Gaussian measure, Fourier transform, 

Brownian motion.  

      1.   INTRODUCTION 

Let G be a compact group with neutral element e and let M(G) be the set of all probability measures defined on 

(G, B(G)) where B(G) is the Borel 𝜎 −algebra of G. 𝜇 ∈ M(G) is central or conjugate- invariant if 𝜇(𝜎𝐴𝜎−1) =

𝜇(𝐴) for all 𝜎 ∈ 𝐺, 𝐴 ∈ 𝐵(𝐺) It is said to be symmetric if 𝜇(𝐴−1) = 𝜇(𝐴) for all 𝐴 ∈ 𝐵(𝐺). Let 

𝑀𝐶(𝐺) (𝑀𝑆(𝐺)) be the subsets of 𝑀(𝐺) comprising central (symmetric) measures and let us define 𝑀𝐶,𝑆(𝐺) =

𝑀𝐶(𝐺) ∩ 𝑀𝑆(𝐺). Normalised Haar measure on G is  denoted 𝑑𝜋 when integrating functions of 𝜎 ∈ 𝐺 . 

Let 𝐺̂ be the set of all equivalence classes of irreducible representations of G. We identify equivalence classes 

with a particular representative element. The trivial representation as denoted by 𝛿 . Each 𝜋 ∈ 𝐺̂ acts as a 𝑑𝜋  ×

𝑑𝜋 unitary matrix on a complex linear space 𝑉𝜋 having dimension 𝑑𝜋 . We define the Fourier transform of each 

𝜇 ∈ 𝑀(𝐺) to be the Bochner integral  

  𝜇̂(𝜋) = ∫ 𝜋(𝜎)𝜇(𝑑𝜎).
𝐶

  ----------------------------------------------(1) 

  Where 𝜋 ∈ 𝐺̂. We use the relation 

  𝜇 ∗ 𝑣̂(𝜋) = 𝜇̂(𝜋)𝑣(𝜋). 

 

1 
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INFINITELY DIVISIBLE PROPERTIES OF CONVOLUTION SEMIGROUP OF PROBABILITY 

MEASURES    

       2.   THEOREM 
 

If G is a compact Lie group and 𝜇 ∈ 𝑀𝐶,𝑆(𝐺)  is infinitely divisible then for each 𝜋 ∈  𝐺̂ there exists 𝛼𝜋 ≤ 0 

such that 𝜇̂(𝜋) = 𝑒𝛼𝜋Ι𝜋. 

Proof 

Heyer derived that  𝜇 may be embedded as 𝜇𝚤  into  a vaguely continuous convolution semigroup of probability 

measures (𝜇𝑡, 𝑡 ≥ 0) where 𝜇0 is normalised  Haar measure on a closed subgroup of G. We thus find that for 

each  𝜋 ∈ 𝐺̂, (𝜇̂𝑡(𝜋), 𝑡 ≥ 0) is a strongly continuous contraction semigroup of matrices acting on 𝑉𝜋 we write   

𝜇𝑡̂(𝜋) = 𝜇̂0(𝜋)𝑒𝑡𝐴𝜋 for all 𝑡 ≥ 0 where 𝐴𝜋 is a 𝑑𝜋 × 𝑑𝜋 matrix. Since                     𝜇1 ∈ 𝑀𝑐,𝑠(𝐺) there exists 

𝜆𝜋 ∈ 𝑅  such that  

   𝜇̂1(𝜋) = 𝜇̂0(𝜋)𝑒𝐴𝜋 = 𝜆𝜋Ι𝜋 … … (∗)   --------------------------------------(2) 

If 𝜆𝜋 = 0, (2) with 𝛼𝜋 = −∞ we assume that 𝜆𝜋 ≠ 0. Since 𝜇1 = 𝜇1 ∗ 𝜇0                  we obtain the relation 

 𝜇̂0(𝜋)𝑒𝐴𝜋𝜇̂0(𝜋) = 𝜆𝜋Ι𝜋  

Also, multiplying both sides of (2) by 𝜇̂0(𝜋) we get 

  𝜇̂0(𝜋)𝑒𝐴𝜋𝜇̂0(𝜋) = 𝜆𝜋𝜇̂0(𝜋) ---------------------------------------------------(3) 

It thus follows that 𝜇̂0(𝜋) = Ι𝜋 and hence 𝐻 = {𝑒}. Also 𝐴𝜋 = 𝛼𝜋Ι𝜋 where 𝛼𝜋 ∈ 𝑅 and 𝜆𝜋 = 𝑒𝛼𝜋. But 𝜇̂1(𝜋) is 

a contraction on 𝑉𝜋 and hence 𝛼𝜋 ≤ 0.                       Hence the theorem is proved. 

       3.  THEOREM  

(i) The measure 𝜇𝜆𝛾, is central if and only if 𝛾 is Fourier transform  

(ii)  The measure 𝜇𝜆𝛾, is symmetric if and only if 𝛾 is Fourier transform 

Proof  

Part (i) is trivial and derivable from the result due to S. Saud. Also, conversely  if  𝜇𝜆𝛾, is central then for all 

𝑔 ∈ 𝐺, 𝜋 ∈ 𝐺̂,  

𝜋(𝑔) 𝜇𝜆𝛾̂(𝜋)𝜋(𝑔−1) =  𝜇𝜆𝛾̂(  𝜇𝜆𝛾̂) ------------------------------------(4)  

   𝜇𝜆𝛾̂(𝜋) = exp{λ(π(g)γ̂(π)π(g−1) − Ιπ)}   

By an appropriate application of unifqueness of Fourier transforms and injectivity of the exponential map o 

matrices, we obtain the relation 

2 
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  𝜋(𝑔) 𝛾(𝜋) 𝜋(𝑔−1) = 𝛾(𝜋) ---------------------------------------------(5) 

 for all 𝑔 ∈ 𝐺, 𝜋 ∈ 𝐺̂. Hence the theorem is proved.  

We thus find that a probability measure is symmetric if and only if its Fourier transform comprises self-adjoint 

matrices. We conclude that a central probability measure 𝜇 is a compound Poisson distribution if and in only if 

there exists 𝜆 > 0 and a central probability measure 𝛾 with 𝛾(𝜋) = 𝑏𝜋Ι𝜋 for all 𝜋 ∈ 𝐺̂ such that  

  𝜇̂(𝜋) = 𝑒𝑥𝑝 {𝜆(𝑏𝜋 − 1)Ι𝜋}.   -----------------------------------------(6) 

We introduce here a class of central symmetric measures play significant role in deriving Laplace distribution 

and Poisson distribution function. Let 𝜌 be a symmetric infinitely divisible probability measure on 𝑅. Then 

Levy-Khintchine formula we get 

 ∫ 𝑒𝑖𝑢𝑥𝜌(𝑑𝑥) = 𝑒−𝜂(𝑢)
𝑅

     

where  

𝜂(𝑢) =
1

2
𝜎2𝑢2 + ∫ (1 − cos (𝑢𝑦)𝑣(𝑑𝑦))

𝑅−{0}
    --------------------(7)     

where 𝜎 ≥ 0 and 𝑣 is a symmetric Levy measure on 𝑅 − {0}  i.e. a 𝜎 −finite Borel symmetric measure for 

which ∫ 𝑅 − {0} = max{1, |𝑥|2} 𝑣(𝑑𝑥) < 𝑥 as shown by      C. Berg. For each 𝜋 ∈ 𝐺̂, let 𝐾𝜋 be the Casimir 

operator acting in 𝑉𝜋.                    𝐾𝜋 = −𝑘𝜋Ι𝜋  where 𝑘𝜋 > 0. We define a class of central symmetric probability 

measures on G as follows. 

   𝜇̂(𝜋) = 𝑒
−𝜂(𝑘𝜋

1
2)

Ι𝜋.          ----------------------------------------------(8)  

Lo-Ng criterion implies that a probability measure 𝜇 always exists with such a Fourier transform. In case 𝜇 

satisfies the relation (8). 𝜇 is called a central symmetric probability measure on G induced by an infinitely 

divisible probability measure on R denoted by 𝜇 ∈ 𝐶𝐼𝐷𝑅(𝐺).  

      4.  EXAMPLES  

(i)   (Gaussian measure) let us take 𝑣 = 0 and so 𝑐𝜋 = exp {−1 2⁄ 𝜎2𝑘𝜋}. Gaussian measure is embeddable 

into the Brownian motion given by                      𝜇̂𝑡 = exp {−1 2⁄ 𝜎2𝑘𝜋} for 𝑡 ≥ 0 extensively studied by both 

analysts and probabilitsts.    

     (ii) (The Laplace distribution on G). We take 𝜎 = 0,       

 𝑣(𝑑𝑥) =
𝑒𝑥𝑝{−

|𝑥|

𝛽
}

|𝑥|
  (with 𝛽 > 0)   and 𝑐𝜋 = (1 + 𝛽2𝑘𝜋)−1 k 

We consider a central symmetric compound Poisson distribution 𝜇𝜆𝛾 and the conditions under which 𝜇𝜆𝛾 ∈

𝐶𝐼𝐷𝑅(𝐺). Let us take 𝜎 = 0 and 𝑣 to be a finite symmetric measure in (7) where  

3 
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  𝜂(𝑢) = 𝜆 ∫ (1 − cos (𝑢𝑦)𝑣(𝑑𝑦))
𝑅−{0}

 

 𝜆 = 𝑣(𝑅 − {0}) and 𝑣(∙) = 1 𝜆 𝑣(∙).⁄  For 𝜇𝜆𝛾 ∈ 𝐶𝐼𝐷𝑅(𝐺) with this value of 𝜆 for which 𝑏𝜋 = 𝑔 (𝑘𝜋

1

2 ) in (6) 

where 𝑔(𝑢) = ∫ 𝑅 cos(𝑢𝑥) 𝑣(𝑑𝑥).  

(iii) It include stable-type distributions where 𝜎 = 0 and 𝑣(𝑑𝑥) =
𝑏

|𝑥|1+𝛼
𝑑𝑥    where 𝑏 > 0  and 0 < 𝛼 < 2. 

In this case 𝐶𝜋 = 𝑒𝑥𝑝{−𝑏𝛼𝐾𝜋
𝛼 2⁄

}.                  We consider here the relativistic Schrodinger distribution for 

𝑚 > 0         where 𝑐𝜋 = e−(√m2+kπ−m)
. It again has 𝜎 = 0.  

       5.  (Random – Nikodym derivative and its embedding theorem) 

We assume here that g is compact semi-simple Lie group having Lie algebra g.     Also, 𝜇 ∈ 𝑀(𝐺) has a density 

𝑘 ∈ 𝐿1(𝐺, 𝑅) if 𝜇 is absolutely continuous with     respect to normalised Haar measure on G. We define k to be 

the Radon-Nikodym derivative   
𝑑𝜇

𝑑𝜎
 .  

If a density k exists for 𝜇 ∈ 𝑀𝑐(𝐺) with 𝜇̂(𝜋) = 𝑐𝜋Ι𝜋 and  𝑘 ∈ 𝐿2(𝐺, 𝑅)                  then it is in the form  

 𝑘(𝜎) = ∑ 𝑑𝜋𝑐𝜋̅̅ ̅𝑥𝜋(𝜎)𝜋∈𝐺̂     --------------------------------------------(9) 

Let {𝑥1, 𝑥2, 𝑥3, … … … … , 𝑥𝑑} be a basis for the Lie algebra g of lef-invariant vector fields. We define the Sobolev 

space 𝐻𝑝(𝐺) as follows: 

𝐻𝑝(𝐺) = {𝑓 ∈ 𝐿2(𝐺); 𝑥𝑖1, … … … 𝑥𝑖𝑘 𝑓 ∈ 𝐿2(𝐺); 1 ≤ 𝑘 ≤ 𝑝, 𝑖1 … … , 𝑖𝑘 = 1, … … , 𝑑}  

It is a complex separable Hilbert space with associated norm    

‖|𝑓|‖𝑝
2 = ‖𝑓‖2 + ∑ ‖𝑥𝑖1, … … … 𝑥𝑖𝑘𝑓‖

2
 .𝑖1……,𝑖𝑘
       

 And its equivalent norm is given by 

  ‖|𝑓|‖𝑝
2 = ∑ 𝑑𝜋(1 + 𝑘𝜋)𝑝

𝜋∈𝐺̂ 𝑡𝑟 (𝑓(𝜋)𝑓(𝜋))  ---------------------------(10)  

where 𝑓(𝜋) = ∫ 𝐺𝜋(𝜎−1)𝑓(𝜎)𝑑𝜎 is the Fourier transform M. Ruzansky has shown that 𝐻𝑝(𝐺) coincides with 

the usual Sobolev space on a manifold constructed using partitions of unity. In particular the Sobolev embedding 

theorem extends to  

 𝐶∞(𝐺) = ⋂ 𝐻𝑘(𝐺)𝑘∈𝑁 .     ----------------------------------------------------(11) 

      6.  THEOREM  

Let 𝜇 ∈ 𝑀𝑐(𝐺) with 𝜇̂(𝜋) = 𝑐𝜋Ι𝜋 for all 𝜋 ∈ 𝐺̂.  

(i) The measure 𝜇  has a square-integrable density if and only if  

4 
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  ∑ 𝑑𝜋|𝑐𝜋|2 < ∞𝜋∈𝐺̂       ---------------------------------(12) 

(ii) The measure 𝜇  has a continuous  density if  

∑ 𝑑𝜋
3 2⁄

𝜋∈𝐺̂ |𝑐𝜋|2 < ∞.  ----------------------------------(13) 

(iii) The measure 𝜇 has a 𝐶𝑘 density if  

  ∑ 𝑑𝜋
2(1 + 𝑘𝜋)𝑝

𝜋∈𝐺̂ |𝑐𝜋|2 < ∞.  -------------------------(14) 

Where 2𝑝 > 𝑘 + 𝑑 2⁄  

Proof  

Here 𝜇 has a non-trivial Gaussian component if 𝜂 is such that 𝜎 > 0 in (7). We show that 𝜇 has a 𝑐∞ −density 

for all 𝜎 > 0. Combine the relation (7), (11) and (14). Let us assume 𝜂(𝑢) ≥ 1 2⁄ 𝜎2𝑢2 for all 𝑢 ∈ 𝑅 to see that 

for all 𝑘 ∈ 𝑁 

                 ∑ 𝑑𝜋
2(1 + 𝑘𝜋)𝑘

𝜋∈𝐺̂ 𝑐𝜋
2 ≤ ∑ 𝑑𝜋

2(1 + 𝑘𝜋)𝑘
𝜋∈𝐺̂ 𝑒𝑥𝑝{−𝜎2𝑘𝜋}  

       ≤ 𝑀 ∑ |𝜆|2𝑚(1 + |𝜆|2)𝐾𝑒𝑥𝑝𝜆∈𝑃∩𝐷  {−𝜎2𝑘𝜋}    

     ≤ 𝐾1 ∑ ‖𝑛‖2𝑚(1 + ‖𝑛‖2)𝐾𝑒𝑥𝑝𝑛∈𝑧𝑟  {−𝑘2‖𝑛‖2}    

     = 𝐾1 ∑ 𝑎(𝑗)𝑗𝑚(1 + 𝑗)𝑘∞
𝑗=0 𝑒𝑥𝑝{−𝐾2𝑗}     

     ≤ 𝐾1 ∑ 𝑗𝑚(2√𝑗 + 1)
𝑟
(1 + 𝑗)𝑘∞

𝑗=0 𝑒𝑥𝑝{−𝐾2𝑗} < ∞   

     where 𝑀, 𝐾1, 𝐾2 > 0, 𝑎(𝑗) = #{𝑛 ∈ 𝑍𝑟; ‖𝑛‖2 = 𝑗}  

     where 𝑎(𝑗) ≤  (2√𝑗 + 1)
𝑟
 for all 𝑗 ∈ 𝑁2. 

       7.  THEOREM 
 

For each  𝜆 > 0, 𝑅𝜆 is a pseudo-differential operator having symbol (𝜆 − 𝐿𝜋)−1 at  𝜋 ∈  𝐺̂. If G is a compact 

Lie group and 𝜇Ι ∈ 𝐶𝐼𝐷𝑅(𝐺) then for all 𝑝 ≥ 2,        𝐻𝑝(𝐺) ⊆ 𝐷𝑜𝑚(𝐴) and A is a bounded linear operator form 

𝐻𝑝(𝐺) to 𝐻𝑝−Ι(𝐺).  

Proof   

We consider that there exists 𝐾 > 0 such that |𝜂(𝑢)| ≤ 𝐾(1 + |𝑢|2) for all 𝑢 ∈ 𝑅. Hence  for each 𝑓 ∈

DOM(𝐴) 

 ‖𝐴𝑓‖𝑝−1 = ∑ 𝑑𝜋(1 + 𝐾𝜋)𝑝−1
𝜋∈𝐺̂ ‖ℒ𝜋𝑓(𝜋)‖

ℎ𝑠

2
   

       = ∑ 𝑑𝜋(1 + 𝐾𝜋)𝑝−1 |𝜂 (𝐾𝜋

1

2)|

2

𝜋∈𝐺̂ ‖𝑓(𝜋)‖
ℎ𝑠

2
    

        ≤ 𝐾 ∑ 𝑑𝜋(1 + 𝐾𝜋)𝑝
𝜋∈𝐺̂ ‖𝑓(𝜋)‖

ℎ𝑠

2
   KL 

6 
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         = 𝐾‖𝑓‖𝑝    

 Hence the theorem is proved. 

CONCLUSION 

The main thrust is on to compute the trace in both 𝐿2 −space and the subspace of central functions. 
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THE VISCOUS INCOMPRESSIBLE FLOW 

BETWEEN TWO PARALLEL POROUS FLAT 

PLATES  

Shanker Kumar1 and Jalaj Kumar Kashyap2 

1Dept. of Mathematics, T.M. Bhagalpur University, Bhagalpur, 
2Dept. of Mathematics, T.M. Bhagalpur University, Bhagalpur. 

ABSTRACT : In this paper we study the exact solution of Navier-Stokes equation for unsteady flow of a viscous incompressible 

flow through a channel bounded by two parallel porous flat plates, one in uniform motion and the other at rest with uniform 

suction at the lower plate and equal injection at the upper plate under the influence of pressure gradient expressed as a linear 

function of time. 

Keywords: unsteady laminar flow, viscous incompressible flow, parallel porous flat plates, Navier-Stokes equation.  

1. Equation of Motion 

Let us consider the dimensional laminar flow of a viscous incompressible fluid between two parallel porous flat plate kept at a 

distance 2h. Let a rectangular Cartesian system of co-ordinates axis be selected with the axis of X along the midway between the 

plates and Y axis perpendicular to it. In the present problem, the laminar flow of a viscous incompressible fluid confined between 

two parallel porous flat plates, one of which is at rest and other moving in its own plane with uniform velocity U. Let u, v be the 

velocity components along X and Y axis respectively. The Navier-Stokes equations for unsteady laminar flow of viscous 

incompressible fluid in absence of body forces are given by 

 
2 2

2 2

1u u u p u u
u v

t x y x x y




      
      

      
 (1) 

 
2 2

2 2

1v v v p v v
u v

t x y x x y




      
      

      
 (2) 

and equation of continuity is 

 0
u v

x y

 
 

 
 (3) 

when  and  denotes the kinetic viscosity and density of the fluid. 

Boundary conditions are 

 

0

0

0, for 0
(0, ) 0
(0, ) 0 (suction)

for  
( , )
( , ) 0 (injection)

t y
u t
v t v

y h
u h t U
v h t v

  
 

 
 

  

 (4) 

where v0 being constant and h is the distance between the plate. 

It assumed that the longitudinal velocity is independent of x, so that 

 

0
u

x





 (5) 

As the suction is uniform 

2

2

0

0

and hence 0

v

t

v

x

v

x

 
 


 

 
 


 

 

 (6) 

Thus using (5) equation (3) becomes 

 
2

2

0

0

v

y

v

y

 
  


 

 

 (7) 

The pressure p is independent of y. Thus equation (1) becomes 

 

2

0 2

1u u p u
v

t y x y




   
   

   
 (8) 
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Now 

 

2

2 2

2 2 2

2

u U u

t th

u U u

y h

u U u

y h

p U p

x xh









  
  


  

  


  
 


  
  

 (9) 

The equation (8) with the help of (9) becomes 

 

2

2

u u p u

t x 

   
   

   
 (10) 

Where suction parameter 0 .
v h





 

Boundary condition (4) becomes  

 

(0, ) 0, 0

(1, ) 1, 1

u t

u t





  


  
 (11) 

2. Method of Solution 

The equation (10) can be written as  

 

2

2

u u u p

t x


 

   
   

  
 (12) 

Let  ( )
p

f t
x


 


 (13) 

and  0 1 1( , ) ( ) ( ) ( , ) ( ) ( )u t u f t u t u f t       (14) 

Now, 

 

0 1

0 1

2

0 12

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

u
u f t u f t

t

u
u f t u f t

u
u f t u f t

 

 


 



   

 
 

   
 


    

 

 (15) 

From equation (13) and (15) in equation (10) we get 

 

 1 1 0 1 0 0(1 ) 0u f f u u u f u u            (16) 

Thus we have 

 

( ) 0 (for all )f t t   (17) 

 

0 11 0u u      (18) 

and  1 0 1 0u u u      (19) 

 

( ) 0f t   

From (17) which gives 

 
( )f t A Bt   (20) 

Where A and B are dimensionless constant. Thus from (13) and (20) 

 

p
A Bt

x


 


 (21) 

Again, (18) 

 

0 0( ) ( ) 1u u       (22) 

Boundary conditions are 

 

0

0

(0) 0 for 1

(1) 1 for 1

u

u





  


  
 (23) 

From (22) 

 

2

0 0

2
1

d u du

dd



    

Put 0du
z

d
  

The above differential equation assume the form 

 

1
dz

z
d



    (24)
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Solution of (24) is given by 

 

0du e
e K

d




 


    (25) 

The solution of differential equation (25) is given by 

 
0

K
u e L

 
    (26) 

where K and L are constant of integration using the boundary conditions, we have 

 
 

1

1

1

1

K
e

L
e






   


 

 

 (27) 

Thus the solution of differential equation (22) is given by 

    
0

1 1

1 1
u e

e e



 



  
  

 
 (28) 

and it also becomes 

    

2

1 1

2

1 1

1 1

d u du
e

dd e e



 




   
    

 
 (29)

 

Boundary conditions are 

 

0

0

(0) 0, 0
1

(1) , 0

u

u
B





  
  


 (30) 

The solution of (29) is given by 

    

2

1 2 3 22

1 1
( )

2 1 1

M
u e e e N

e e

  

 

   


    

 
       

   
 (31)

 

where  

 

   

     

2
2

23 2

3 1

1 2 1

1 3 1

1 1 2 1

e
M

B e e

e
N

e B e e



 



  







 


 

 


  

  

 (32) 

From (31) and (32), we get 

 

 
     

 
2

1 2 3 22 3 2

1 1 1 1 3 1
( ) 1

2 11 1 2 1

e e e e
u e

B ee e e

   


  

 


    

   
      

  
 (33)

 

Now substituting the value of 0 ( )u   and 1( )u   from (28) and (33) in (14) and using (20), we get 

 

 
 

 
 

  

 

 
 

1 2

2

2 22 32

1 1 1
( , ) ( )

11

1 3 1 1 1 1

2 1 12 1

e e e
u t A Bt

ee

e e e e e
B

e ee

  



    

 






 

  

   
  



      
    
  
 

 (34)

 

Thus (34) represents the complete solution for the longitudinal velocity in the present case when 0  , i.e. when the wall are 

porous.  
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ckS) f'k{kk vkSj czã.k f'k{kk dk lkekftd n'kZu ,oa izHkko % 

Hkkjrh; lanHkZ esa ,d v/;;u 

MkW0 fiz;adk 

n'kZu'kkL= foHkkx] 

chŒ vkjŒ ,Œ fcgkj fo'ofo|ky;] eqt¶QjiqjA 

 

 

lkjka'k 

lkekftd] vkfFkZd rFkk jktuhfrd thou esa ckS) f'k{kk dh vusd lUnHkksZa esa cM+h mikns;rk 

FkhA ftl oSfnd lekt us mRiknu esa ykSgrduhd ds iz;ksx rFkk izlkj dh egRoiw.kZ Hkwfedk fuHkkbZ] 

mlh lekt dh vusd izkphu ekU;rk,¡ vkfFkZd izxfr ds fy, vuqdwy ugha FkhA czkã.k rFkk {kf=; 

oxZ dks O;kikj esa layXu gksus dh eukgh FkhA oS'; oxZ lEeku dh n`f"V ls lekt esa rhljh Js.kh esa 

vkrk FkkA vfgalk ewyd ckS) /keZ dh f'k{kk,¡ fl)k¡r :i esa lkezkT;oknh ;q)ksa ds foijhr iM+rh FkhA 

;q) dh fLFkfr esa O;kikfj;ksa dh laifÙk dh lqj{kk Hkh [krjs esa iM+ tkrh FkhA bl dky esa lekt ds 

/kuk<+~; oxZ dks ,sls fu;e rFkk fl)k¡rksa dh vko';drk Fkh tks O;fDrxr laifÙk dh lqj{kk rFkk 

laifÙk dk vf/kdkj dks fdlh&u&fdlh :i esa ekU;rk iznku djsaA ckS) n'kZu dh f'k{kk,a loZdkfyd 

,oa loZnsf'kd gSaA r`".kk pkgs vkt ds ekuo dh gks vFkok vkt ls igys ds] og lnSo fouk'kdkjh 

rFkk ldy nq%[kksa dh tuuh gSA inkFkksZ dh fyIlk dHkh “kkar ugh gks ldrh gSA vkt Hkh miHkksDrk 

ewyd laLÑfr dk =klnh dk dkj.k Hkh ;gh r`’.kk gSA cksf/k vFkok Kku ds }kjk O;fDr lekt esa 

pgqeq[kh fodkl dj ldrk gSA cq) dh f'k{kk,a leLr ekuo ek=k ds fy, Fkh] fdlh fo'ks"k oxZ ds 

fy, ughaA buesa L=h&iq#"k] /keZ vkfn dk dksbZ Hksn Lohdk;Z u FkkA 

 

'kCn daqth % vfgalk] f'k{kk] r̀’.kk] laLÑfr] oxZ 

 

Òwfedk 

çkphu dky dh lkekftd] vkfFkZd rFkk jktuhfrd thou esa ckS) f'k{kk dh vusd lUnHkksZa esa 

cM+h mikns;rk FkhA ftl oSfnd lekt us mRiknu esa ykSgrduhd ds iz;ksx rFkk izlkj dh egRoiw.kZ 

Hkwfedk fuHkkbZ] mlh lekt dh vusd izkphu ekU;rk,¡ vkfFkZd izxfr ds fy, vuqdwy ugha FkhA czkã.k 

rFkk {kf=; oxZ dks O;kikj esa layXu gksus dh eukgh FkhA oS'; oxZ lEeku dh n`f"V ls lekt esa 

rhljh Js.kh esa vkrk FkkA vfgalk ewyd ckS) /keZ dh f'k{kk,¡ fl)k¡r :i esa lkezkT;oknh ;q)ksa ds 

foijhr iM+rh FkhA ;q) dh fLFkfr esa O;kikfj;ksa dh laifÙk dh lqj{kk Hkh [krjs esa iM+ tkrh FkhA bl 

dky esa lekt ds /kuk<+~; oxZ dks ,sls fu;e rFkk fl)k¡rksa dh vko';drk Fkh tks O;fDrxr laifÙk 

dh lqj{kk rFkk laifÙk dk vf/kdkj dks fdlh&u&fdlh :i esa ekU;rk iznku djsaA ckS) /keZ dh laifÙk 

laxzg u djus dh f'k{kk dsoy fHk{kqvksa ds fy, gh lkFkZd gks ldrh gS tcfd vLrs; laifÙk ds 

vf/kdkj dks vizR;{k :i ls leFkZu nsrk gSA ckS) la?k esa _.kh O;fDr dk izos'k oftZr djuk Hkh 

blesa lgk;d fl) gksrk gSA gk¡ykafd la?k esa jgus okys fHk{kqvksa ds fy, cus fu;e uohu lkekftd 

rFkk vkfFkZd ifjorZuksa ds fo:) izkphu tutkrh; ewY;ksa&lkekftd lekurk] O;fDrxr laifÙk dk 
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vHkko vkfn ij vf/kd cy nsrs gSA fdarq ge Li"V :i ls ns[k pqds gSa fd ckS) /keZ dh vusd f'k{kk,¡ 

u, lkekftd&vkfFkZd ifjorZu ds vuqdwy FkhA ekU; bfrgklfon~ jke'kj.k 'kekZ ds vuqlkj ckS) /keZ 

ds fl)k¡r ubZ vkfFkZd O;oLFkk rFkk mit ds vf/k'ks"k ij fodflr FksA ckS) /keZ dk ewyk/kkj pkj 

vk;Z lR; gSA bl /keZ ds lkjs fl)k¡r rFkk ckn esa fodflr fofHkUu nk'kZfuder&oknksa ds ;s gh 

vk/kkj gSaA ;s pkj vk;ZlR; gS %& nq%[k] nq%[k leqnk;] nq%[k&fujks/k rFkk nq%[k fujks/k&xkfeuh&izfrink 

vFkkZr~ v"Vkafxd ekxZA ckS) /keZ ewyr% vuh'ojoknh gSA l`f"V dk dkj.k bZ'oj dks ugha ekuk x;k gSA 

rdZ ;g gS fd ;fn bZ'oj dks lalkj dk jpf;rk ekuk tk, rks mls nq%[k dks mRiUu djus okyk Hkh 

ekuuk gksxkA okLro esa cq) us bZ'oj ds LFkku ij ekuo izfr"Bk dks gh cy fn;kA cq)dk ân; ekuo 

izse ls iw.kZr% Hkjk gqvk FkkA euq";ksa ds ukuk izdkj ds nq%[kksa dks ns[kdj 

mudk ân; Vwd&Vwd gks tkrk FkkA os nwljksa ds nq%[kksa esa Lo;a nq%[kh jgrs FksA ;gh dkj.k gS 

fd mUgksaus ekuo nq%[kk dk uk'k djuk vius thou dk pje y{; cuk;kA euq";ksa ds nq%[kksa dks nwj 

djus dh vkS"kf/k ikus ds fy, gh os vusd o"kksZa rd taxy esa HkVdrs jgs vkSj var esa mls izkIr dj gh 

foJke fy;kA mUgksaus pkj vk;Z&lR;ksa rFkk v"Vkafxd ekxksZa dk vuqla/kku dj euq";ksa ds dys'k 

fuokj.k dk mik; cryk;kA mUgksaus ?kj NksM+k] ?kfjuh NksM+h] jkT; NksM+k vkSj lq[k NksM+dj ekuo 

nq%[kksa dks nwj djus dk ijekS"k/k izkIr fd;kA 

cq) dk lkjk thou ijksidkj dk izrhd gS] ij&lsok dk mnkgj.k gS rFkk yksd&eaxy dk 

Toyar izek.k gSA ckS) /keZ ds mn; ls Hkkjr esa ,d uohu nk'kZfud fpUru dk fodkl gqvkA ckS) 

/keZ ds mn; ds le; vusd ijLij fojks/k oknksa dk tatky O;kIr FkkA ij bu oknksa esa oSfnu fparu 

ds le{k [kMs+ gksus dh lkeF;Z u FkhA xkSre cq) us vius vuÙkkokn ;k vukReokn ls ijEijkxr 

oSfnd fparu ;k mifu.kkZ;d vkReokn dks >d>ksj dj j[k fn;kA bl izdkj Hkkjrh; n'kZu dks fparu 

dh nks ijLij fojks/kh /kjk,a izkIr gqbZ&,d mifu"knksa dk vkReokn rks nwljk xkSre cq) dk 

vukRedrkA 

cq) dky esa vusd nk'kZfud oknksa dk izknqHkkZo gqvkA czkã.k /keZ yksd /keZ cu pqdk Fkk vkSj 

ckS) /keZ ds izpkj gksus ij Hkh bldh yksdfiz;rk esa dksbZ varj ugha vk;kA cq) dk è;s; ckS) n'kZu 

dks yksdfiz; cukuk FkkA vr% mUgksaus yksder dks leqfpr vknj iznku djrs gq, vius fopkjksa dk 

izpkj fd;kA yksd lkfgR; ij Hkh xkSre cq) ds xaHkhj O;fDrRo dk O;kid izHkko iM+kA oSfnd 

_pkvksa dk fo"k; nsoLrqfr ek=k Fkk ,oa ijorhZ ;k mÙkj oSfnd lkfgR; ;K ,oa deZdk.M ls Hkjk 

iM+k FkkA ij xkSre cq) us xkFkkvksa] tkrd dFkkvksa vkSj fiVdksa ds ekè;e ls fo"k;ksa dks viuh okrkZ 

dk fo"k; cuk;kA f'k{kk ds fl)karksa vkSj iz;ksxksa ds laca/k esa ckS)ksa vkSj fganqvksa ds n`f"Vdks.k esa dksbZ 

ekSfyd varj ugha FkkA ckS) /keZ dk ewy er Fkk fd lalkj nq%[k ls ifjiw.kZ gSA lalkj dk ifjR;kx 

djus ls gh eks{k feysxkA vr% izkjaHk esa ckS)ksa us fHk{kqvksa vkSj fHk{kqf.k;ksa dh f'k{kk ij gh è;ku fn;k  

rks mfpr gh FkkA fdUrq dkykUrj esa tc bUgksaus tu lk/kkj.k dks f'k{kk nsuk Lohdkj dj fy;k rks 

budh f'k{kk iz.kkyh esa fganwvksa dh f'k{kk iz.kkyh esa dksbZ varj ugha FkkA nksuksa i)fr;ksa ds vkn'kZ vkSj 

<ax leku FksA cq) dk ;g vR;Ur foosd iw.kZ vkns'k Fkk fd izR;sd mikld dks fou; vkSj /keZ dh 

lE;d~ f'k{kk nsuh pkfg,A cq) ds bl opu ds dkj.k gh ckS) fogkjksa us f'k{kk dk;Z vius gkFk esa 

fy;k vkSj mldk fodkl fd;kA ckS) la?k esa lfEefyr gksus ds fy, nks laLdkj vko”;d FksA izFke 

Fkk izCcTtk rFkk nwljk milEinkA izCcTtk ls mikldRo dk izkjaHk gksrk FkkA izCcTtk 8 lky ls 

vf/kd mez ds fdlh Hkh O;fDr dks nh tk ldrh FkhA laj{kd dh vuqKk vko';d FkhA mikld dky 
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ds var esa milEink nh tkrh FkhA milEink ds le; mikld dh mez 20 o"kZ ls de u jguh 

pkfg,A _.kh]v'kDr;k jkt iq:"k dks nh{kk ugha nh tk ldrh  FkhA laiw.kZ la?k dh Lohd`fr  ls  gh 

nh{kk  nh tk ldrh  Fkh ckS) /keZ nhf{kr  gksus ds fy, tkr&ikrdk dksbZ  Hksn u FkkA mikld dks 

ckS) /keZ vkSj la?k esa fo'okl izdV djuk iM+rk Fkk rFkk fdlh fo}ku fHk{kqd dks vkpk;Z pquuk iM+rk 

FkkA fHk{kq dksdM+kbZ ls la?k ds fu;eksa dk ikyu djuk iM+rk FkkA ;fn og dksbZ v{kE; xaHkhj vijk/k 

djrk rks iwjs la?k dh lHkk mls la?k ls fu"dkflr dj nsrh FkhA fgUnw czãpkjh dh Hkkafr mls Hkh 

Hkkstu dh fHk{kk ekaxuh iM+rh FkhA Jkodksa ds fuea=.k ij mlds ?kj ij gh og Hkkstu dj ldrk FkkA 

fogkj ds lHkh NksVs&cMs+ dk;Z ;FkkQ'kZ vkSj crZuksa dh lQkbZ] ikuh Hkjuk rFkk HkaMkjksa dk fujh{k.k] 

mls djus iM+rs FksA mikld vkSj vkpk;Z esa iq= vkSj firk tSlk laca/k FkkA ijLij vknj&fo'okl vkSj 

izse dh Hkkouk ls os ,d gks tkrs FksA fgUnw czãpkjh dh Hkkafr ckS) mikld dks Hkh vkpk;Z ds 

lgk;rkFkZ 'kkjhfjd ifjJe djuk iM+rk FkkA og vkpk;Z dk vklu vkSj phoj dk ifjogu djrk] 

mUgsa ty nkrkSu nsrk] muds fHk{kk&ik= rFkk crkZo dh lQkbZ djrk rFkk fHk{kk xzg.k ;k mins'k ds 

fy, vkpk;Z ds uxj ;k xzke xeu ds  le;  muds  lsod ds  :i  esa lkFk&lkFk  tkrk  FkkA  

vkpk;Z  mikld  dks  fou;  ds  fu;e  crykrk]  mldk  è;ku czãp;Z] vifjxzg rFkk bafnz; 

la;e ds ozr dh vksj vkdf"kZr djrk rFkk lUè;k dkyksa esa vius mi;ksxh O;k[;kuksa ls mldh ckSf)d 

vkSj vkè;kfRed izxfr esa lgk;rk djrk FkkA 

 Hkkjr esa la?k fVrf'k{k.k laLFkkvksa ds mn; dk Js; ckS) /keZ dks gh feyuk pkfg,A ;g 

LokHkkfod gh FkkA la?kksa ds :i blhfy,  tc  ;s  fogkj  f'k{k.k  laLFkkvksa  :i esa  cny  x;s  

rks  budk  Lo:i  Hkh lkekftd f'k{k.k laLFkkvksa dk gks x;kA ckS) fogkj ikB'kkykvksa dh izsj.kk 

ls gh fgUnw efUnjkaas eas Hkh ikB'kkyk,a [kqyus yxhaA ftl dky esa ckS) /keZ mUufr ds f'k[kj ij Fkk 

ns'k ds dksus&dksus esa fogkj dk tky fcNk gqvk FkkA yxHkx 10 izfr'kr fogkjksa esa mPp f'k{kk nh 

tkrh FkhA blesa ukyank] cyHkh vkSj foØef'kyk tSls fogkj fo'ofo|ky;ksa dh [;kfrKku ds ds anz ds 

:i esa fo'o Hkj esa FkhA eè; ,f'k;k vkSj iwohZ ,f'k;k esa bUgksusa Hkkjrh; f'k{kk dh ;'k irkdk 

LFkkfir dh FkhA lqnwj tkok ds ,d jktk us Hkh ukaynk esa nku fd;k FkkA f'k{kk ds bu dsUnzksa esa 

v{k; fuf/k;ksa ds nku esa Hkkjrh; jkts&egkjktksa rFkk lsBksa esa gksM+ yxh gqbZ FkhA cnys o fu%'kqYd 

f'k{kk forfjr djrs Fks bruk gh ugh] fHk{kqvksa dks Hkh fuf'pr :i ls rFkk vU; Nk=ksa dks Hkh laHkor% 

;gk alHkkstu vkSj oL= Hkh feyrk FkkA ckS) fogkj ;krks Loara= uxj gh Fks ;k uxjksa vkSj xkaoksa ds 

mikUr cls gq, FksA vr% muesa Hkh “kakfr fojktrh FkhA ;|fi bu fogkjksa esa pyus okys fo|ky;ksa dk 

izca/k ckS) djrs FksA fdarq ;s laLFkk,au rks lkEiznkf;d Fkh u buesa dsoy /keZdh gh f'k{kk nh tkrh 

FkhA buesa dksbZ lansg ugha fd buds ikB;Øe esa ckS) n'kZu izeq[k Fkk fdUrq fgUnqvksa vkSj tSuksads 

fofHkUu lEiznk;ksa ds /keksZa vkSj n'kZuksa ds mn; ds lkFk&lkFks vè;;u dk Hkh i;kZIr izca/k FkkA 

;qokM-~PokM-~ ftrus fnuksa Hkkjr esa jgk mldk nks cVs ikap le; mlus fganw /keZ vkSj n'kZu ds 

vè;;u esa yxk;k FkkA buesa ikB~;Øe /keZ'kkL=] n'kZu  vkSj U;k;  rd gh  lhfer  u  FkklaLd`r  

lkfgR;]T;ksfr"k]vk;qosZn]O;ogkj&'kkL=]jktuhfr vkSj 'kklu izca/k dh Hkh f'k{kk fo|kfFkZ;ksa dks nh 

tkrh Fkh rkfd os ljdkjh lsok esa izfo’V gks ldsa ;k vU; mi;ksxh ;k cqf)oknh is'ks viuk ldsaA 

iqLrdsa ml dky esa nqyZHk vkSj cgqewY; FkhA vr% fo|kfFkZ;ksa dks dks egRoiw.kZ xzaFkksa dks d.BLFk dj 

ysus ds fy, mRlkfgr fd;k tkrk FkkA 'kkL=kFkksZa vkSj okn&fooknksa esa ;g cMs+ dke dk fl) gksrk 

FkkA fdUrq ckS) f'k{kk iqLrdsa jVus ls dkslksa vkxs FkhA 
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 ckS) f'k{kk iz.kkyh esa rdZ vkSj fo'ys"k.k dk egRoiw.kZ LFkku FkkA ;qokM~- PokM-~ vkSj bfRlM-~tSls 

rdZ'khy fo|kfFkZ;ksa us Hkkjrh; vkpk;ksZa dh O;k[;k vkSj Li"Vhdj.k dh iz.kkyh dh Hkwfj&Hkwfj iz'kalk 

dh gSA izR;sd Nk= dh oS;fDrd izxfr ij è;ku j[kk tkrk FkkA ukyank esa ,d vkpk;Z ds varxZr 

nl ls vf/kd fo|kFkhZ ugha fn;s tkrs FksA bZlk dh ikapoha 'krkCnh ds ckn Hkkjr esa fHk{kq.kh la?k ugha 

jg x;sA vr% tc ckS) fogkj varjkZ"Vªh; [;kfr ds fo|ky;ksa ds :i esa fodflr gq;s muesa forfjr 

gksus okyh f'k{kk ukjh txr dks dksbZ ykHk ugha gksrk FkkA ml dky esa ckfydkvksa dk fookg Hkh 

vYio; esa gh gks tkrk FkkA iwoZdky esa ckS) la?k esa ukfj;ksa ds izos'k dh vuqefr fey tkus ds dkj.k 

ukjh f'k{kk dks fo'ks"kr;k mPp lkearksa vkSj Jsf"B;ksa ds ?kjksa dks fo'ks"k izksRlkgu feyk FkkA bu oxksZa 

dh cgqr lh ukfj;ka ckS) la?k esa lfEefyr gqbZ FkhA mUgksaus /keZ vkSj n'kZu ds vè;;u esa viuk lkjk 

thou mRlxZ dj fn;k FkkA muds vuqdj.k ij lk/kj.k ?kjksa dh ukfj;ksa esa Hkh f'k{kk izlkj esa vizR;{k 

:i ls i;kZIr izksRlkgu feykA bl ckr ds dksbZ izek.k ugha feyrs fd izkjafHkd dky esa ckS) /keZ tu 

lk/kj.k dh f'k{kk esa :fp j[krk FkkA 

 egk;ku ds mn;  ds lkFk&lkFk ds mn; ds lkFk&lkFk ckS)&fogkjksa us lk/kkj.k turk dks Hkh 

f'kf{kr djus dk dk;Z izkjaHk dj fn;kA fdUrq phuh ;kf=;ksa ds ys[kksa ls Kkr gksrk gS fd ckS)&fogkjksa 

esa eq[;r;k mPp f'k{kk dh gh O;oLFkk FkhA izkphu Hkkjr esa f'k{kk ds izlkj esa viuh nsu ij ckS) /keZ 

ij xoZdj ldrk gSA blds fo|ky;ksa us lHkh tkfr;ksa vkSj ns'kksa ds fo|kfFkZ;ksa ds fy, vius }kj 

[kksy fn;s FksA ckS) /keZ ds gh izHkko ds dkj.k ns'k esa la?kfVr ikB'kkykvksa dk mn; gqvkA mPp 

f'k{kk esa viuh dq'kyrk ls blus varjkZ"Vªh; txr esa Hkkjr dk LFkku Åaps  mBk;k FkkA bldh mPp 

f'k{kk dh iw.kZr% ls vkdf"kZr gksdj dksfj;k] phu] frCcr vkSj tkok tSls nwj&nwj ds ns'kks a ds fo|kFkhZ 

;gka vè;;u djus vkrs FksA   

 vk/qfud dky esa iwohZ ,f'k;k ds ns'k Hkkjr ds izfr tks lkaLd`frd lgkuqHkwfr j[krs gSa mldk 

,dek= Js; izkphu Hkkjr ds ckS) fo|ky;ksa dk gh gSA ;fn vkt fdlh yqIr Hkkjrh; xzaFk dk phuh 

Hkk"kk esa irk feyrk gS ;k fdlh cgqewY; laLd`r iqLrd dk gLrfyf[kr  frCcr ;k phu ;k eè; 

,f'k;k esa izkIr  gksrk gS rks bl dk Hkh laiw.kZ Js; bu ckS)&fo|ky;ksa dks gh gS tgka phuh fo|kFkh Z 

bu iqLrdksa dh izfrfyfi djds vius ns'k ys tkrs FksA  

 rqyukRed vè;;u dh uhao j[kdj ckS) f'k{kk us fgUnw U;k; vkSj n'kZu ds fodkl esa Hkh ;ksx 

fn;k FkkA izkjafHkd dky esa ckS)ksa us ekr`Hkk"kk }kjk f'k{kk nsus dk leFkZu fn;k Fkk fdUrq mÙkj dky esa 

;g laLd`r ds vkd"kZ.k vkSj izHkko ls vius dks vNwrk u j[k ldsA varrksxRok bUgksaus Hkh mlh Hkk"kk 

ds ekè;e ls f'k{kk nsuk izkjaHk dj fn;kA ftl izdkj ls oSfnd dky dh f'k{kk dh vusd fo'ks"krk,a 

orZeku le; esa Hkh izklafxd gS Bhd mlh izdkj ls ckS) dky dh f'k{kk dh vusd fo'ks"krk,a Hkh 

vk/kqfud le; esa mikns; fl) gks ldrh gSA ;|fi ckS) dkyhu f'k{kk dk izeq[k mís'; ckS) /keZ dk 

izpkj o izlkj djuk Fkk] rFkkfi ckS) f'k{kk ds vU; mís'; tSls uSfrd pfj= dk fodkl] O;fDrRo 

dk fodkl rFkk thfodk dh rS;kjh vkt Hkh iw.kZr;k izklafxd gSA orZeku f'k{kk O;oLFkk esa bu 

mís';ksa dks lekfgr djds gh f'k{kk iz.kkyh dks iw.kZ cuk;k tk ldrk gSA ckS) f'k{kk iz.kkyh ds^ nl 

flD[kk inkfu* vFkkZr~ nl f'k{kk in vkt Hkh iw.kZr;k mi;ksxh rFkk lkFkZd gSA 

 bu nl vkns'kksa dk Nk=ksa ds }kjk ;fn ikyu fd;k tk,xk rks orZeku le; ds lkEiznkf;d 

okrkoj.k] Hkz"V vkpj.k] eknd inkFkksZa dk izpyu] >wB cksyuk] fuUnk vkfn dk Lor% gh fuokj.k gks 

tk,xkA ckS) dky esa izpfyr Nk=&vè;kid laca/ksa dks ;fn iquthZfor fd;k tk;s rks orZeku f'k{kk 
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laLFkkvksa esa fnu&izfrfnu gksus okyh gM+rky] can minzo] v/;kidksa ds lkFk gksus okyh vHknzrk] Nk= 

naxs vkfn Lor% gh can gks tk,axsA fu%lansg ckS) f'k{kk dh dqN fo'ks"krk,a vkt Hkh izklafxd gSaA 

;|fi ckS) /keZ o xkSre cq) ds mins'k ckS) dkyhu f'k{kk iz.kkyh ds dsanz fcUnq Fks ijUrq ck S) f'k{kk 

esa fufgr 'kkafr] vfgalk o olq/kSo dqVqEcde~ ds fl)kar] iztkrkaf=d laxBu dh izo`fÙk] Nk=ksa o 

vè;kidksa dk R;kxiw.kZ thou vkfn vusd ,sls rRo gSa tks vkt Hkh mi;ksxh fl) gks ldrs gSaA oSHko 

dh ped&ned] fgalk ls ;qDr ifjos'k] /ku o vf/kdkj dh ykylk rFkk ?k`.kk o }s"kksa ls ifjiw.kZ 

orZeku thou esa ckS) f'k{kk ds ;s rRo lkFkZd ;ksxnku dj ldrs gSaA vkt gekjs ns'k esa ckS) f'k{kk 

foyqIr gks pqdh gS fQj Hkh bldh fo'ks"krk,a vk/kqfud Hkkjrh; iz.kkyh esa lfEefyr dh tk ldrh gSaA 

 vkt ds ifjos'k esa xkSre cq) dk f'k{kk n'kZu vkSj Hkh izklafxd gks x;k gSA muds ^vkRe nhiks 

Hko* dk fl)kar vkt ds lekt ds fy, vkSj mi;ksxh gks x;k gSA vxj O;fDr esa lekt ds izfr 

ldkjkRed lksp ¼tks ?kVrk tk jgk gS½ mRiUu djuk gS rks muds lq>k, ekxZ dks vfoyEc viukuk 

gksxkA fdlh Hkh f'k{k.k dk izeq[k mís'; O;fDrRo ,oa pfj= dk lokZaxh.k fodkl gSA pwafd ckS) n'kZu 

dh f'k{kk,a dkf;d] okfpd ,oa ekufld fo'kqf) dk y{; j[krh gSa] vr% budk mi;ksx vk/kqfud 

f'k{k.k esa Hkyh&Hkkafr fd;k tk ldrk gSA ewY; ijd f'k{k.k izR;sd f'k{kk O;oLFkk dk vax jgk gSaA 

ckS) n'kZu ds varxZr lR;] vfgalk] vLrsr] vifjxzg] izse] d#.kk] fo'o ca/kqRo lǹ'k vusd 'kk'or~ 

ewY;ksa dks thou esa vkRelkr~ djus ij cy fn;k x;k gSA bu ewY;ksa dks vk/kqfud f'k{k.k ls lEc) 

djds bls ewY; ijd cuk;k tk ldrk gSA ckS) n'kZu ds varxZr lnkpkj ij fo'ks"k cy fn;k x;k 

gSA vkt Hkh f'k{kk dk ,d izeq[k y{; f'k{kkFkhZ dks lnkpkjh cukuk gS] rkfd og u dsoy Kkuh cu 

lds vfirq lkekftd o jk"Vªh; thou esa ,d vkn'kZ Hkwfedk fuHkk ldsA ckS) f'k{kk ds varxZr ukjh 

f'k{kk ij Hkh fo'ks"k cy fn;k x;k gSA vk/kqfud f'k{kk i)fr esa Hkh ukjh f'k{kk ds fodkl ,ao mRFkku 

ij fo'ks"k cy fn;k tk jgk gSA 

 ckS) f'k{k.k i)fr esa nwj&nwj ls vk, gq, fHk{kq vuq'kkluc) gksdj f'k{kk xzg.k djrs FksA vkt 

Hkh vuq'kklu ikyu f'k{kk dk izeq[k mís'; gS] D;ksafd vuq'kklu ds fcuk fdlh Hkh y{; dh izkfIr 

ugha dh tk ldrhA ckS) la?k eas izfo"V gksus okys fHk{kq Lo;a fHk{kktZu djds KkuktZu djrs FksA bl 

izdkj ckS) f'k{k.k fo|kFkhZ dks Lokoyach cukuk FkkA vkt Hkkjrh; f'k{kk ds laca/k esa LofoÙkiksf"kr 

f'k{kk iz.kkyh dh ckr dh tk jgh gS ftlesa f'k{kkFkhZ dk vkRefuHkZj ;k Lokoyach cuuk vko';d gSA 

  

 _Xosn esa mfYyf[kr mÙkjh Hkkjr esa vk;Z&nL;q la?k"kZ ds leku nf{k.khvkSj mÙkjh Hkkjr ds 

lkaLd`frd laidZ esa la?k"kZ ds rRo ugha feyrsA laxe lkfgR; lsKkr gksrk gS fd rfey ns'k esa oSfnd 

laLd`fr dk Lokxr fd;k x;kA Hkkjr ds 'kSf{kd bfrgkl esa oSfnd dky ds i'pkr~ ckS) dky esa 

f'k{kk dh n`f"V ls cgqr varj ugha fn[kkbZ nsrs gSA ,0 ,l0 vYrsdj ds vuqlkj Þtgk¡ rd lkekU; 

'kSf{kd fl)k¡r ;k iz;ksx dh ckr gS] fgUnqvksa vkSj ckS)ksa esa cgqr varj ugha FkkA nksuksa iz.kkfy;ksa ds 

yxHkx leku vkn'kZ Fks vkSj os leku fof/k;ksa dk vuqlj.k djrh FkhA oLrqr% oSfnd f'k{kk dk 

vuqlj.k djds gh ckS) f'k{kk iz.kkyh dk laxBu fd;k x;k FkkA nksuksa iz.kkfy;ksa esa f'k{kk laca/kh 

/kkfeZd laLdkjksa dks egRo fn;k x;k FkkA czkã.k f'k{kk esa ^miu;u* laLdkj ds i'pkr~ Nk= dks 

czãpkjh dgk tkrk FkkA mlh izdkj ckS) f'k{kk iz.kkyh esa ^icTtk* laLdkj ds i'pkr~ Nk= dks 

^Je.k* dgk tkrk FkkA czkã.k f'k{kk iz.kkyh esa miu;u laLdkj ds i'pkr~ Nk= dks vius ?kj 

dksR;kx dj xq#&x`g ds fy, izLFkku djuk iM+rk FkkA blh izdkj ckS) f'k{kk iz.kkyh esa icTtk 

laLdkj ds ckn Nk= dks ekrk&firk ls nwj xq# ds lkfu/k; esa jguk iM+rk FkkA czkã.k f'k{kk esa xq# 
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dk egRo vR;f/kd FkkA xq# dks nsorqY; ekuk x;k gSA xq# lsok dks egRo fn;k x;k gSA xq# vkSj 

f'k"; ds laca/k firk&iq= tSls FksA ckS) f'k{kk iz.kkyh esa Hkh xq# dks egRo nsrs gq, mUgsa czã ds leku 

ekuk x;k gS vkSj xq# lsok ij cy fn;k x;k gSA oSfnd f'k{kk esa f'k{kk izkjEHk ckY;koLFkk ls gh 

djus ij cyfn;k x;kA f'k{kk izkjEHk djus dh vk;q fofHkUu o.kksZa ds fy, fuf'pr FkhA czkã.kksa ds 

fy, vkB o"kZ] {kf=;ksa ds fy, X;kjg o"kZ rFkk oS';ksa ds fy, 12 o"kZ fuf'pr dh xbZ FkhA ckS) dky 

esa fo|ky; vkjEHk ckY;koLFkk esa gksrk FkkA nksuksa f'k{kk iz.kkfy;ksa esa f'k{k.k laLFkkvksa dh vk; dk 

eq[; lzksr nku vkSj fHk{kk FkhA nksuksa f'k{k.k iz.kkfy;ksa esa 'kkjhfjd n.M lk/kkj.k r;k oftZr FkkA 

 

निष्कर्ष : ckS) f'k{k.k ds varxZr f'k{kkFkhZ ds lkFk fopkj lEizs"k.k gsrq tuHkk"kk ;k yksd Hkk"kk dk 

iz;ksx fd;k tkrk FkkA vkt Hkh ;g vuqHko fd;k tk jgk gS fd f'k{kk esa fopkj&fofue; ds ekè;e 

os Hkk"kk,a gks ftuds }kjk lEizs"k.k dks vf/kdkf/kd izHkkoksRiknd cuk;k tk ldsA ckS) n'kZu dh 

f'k{kk,a loZdkfyd ,oa loZnsf'kd gSaA r`".kk pkgs vkt ds ekuo dh gks vFkok vkt ls igys ds] og 

lnSo fouk'kdkjh rFkk ldy nq%[kksa dh tuuh gSA inkFkksZ dh fyIlk dHkh “kkar ugh gks ldrh gSA 

vkt Hkh miHkksDrk ewyd laLÑfr dk =klnh dk dkj.k Hkh ;gh r`’.kk gSA cksf/k vFkok Kku ds }kjk 

O;fDr lekt esa pgqeq[kh fodkl dj ldrk gSA cq) dh f'k{kk,a leLr ekuo ek=k ds fy, Fkh] 

fdlh fo'ks"k oxZ ds fy, ughaA buesa L=h&iq#"k] /keZ vkfn dk dksbZ Hksn Lohdk;Z u FkkA cq) u rks 

va/kfo'oklh Fks vkSj u gh os va/k fo'oklksa dks c<+kok nsus ds i{k esa FksA vr% mUgksaus bl ckr ij cy 

fn;k fd fdlh Hkh fopkj dk va/kuqdj.k u dj mls rdZ dh dlkSVh ij dlk tk, vkSj mlds [kjk 

mrjus ij thanks mls Lohdkj fd;k tk,A cq) dk ;g n'kZu O;fDr dks izxfr'khy cuus dh izsj.kk 

iznku djrk gSA 

 ckS) f'k{kk vkSj czkã.k f'k{kk nksuksa us lkekt dY;k.k ds n`f"Vdks.k ls dk;Z fd;s] blesa dqN 

हद rd lQyrk Hkh izkIr gqbZ gSA 

 

lanHkZ xzaFk lwph % 

[1] d`".k dqekj& izkphu Hkkjr dh f'k{kk i)fr] Jh ljLorh lnu] ubZfnYyh] 2008 

[2] _Xosn 3-55- 16-16 11 

[3] vYrsdj vura lnkf'ko& ikzphu Hkkjrh; f'k{k.k i)fr] vuqjkx izdk'ku]okjk.klh] 2014 

[4] 'kadj fot;oxhZ;& Hkkjrh; f'k{kk dk bfrgkl 

[5] MkW0 HkkLdj feJ& oSfnd f'k{kk i)fr] jk"Vªh; osn fo|k izfr"Bku] mTtSu 

[6] fdjhV tks'kh& oSfnd lkfgR; ekuo lalk/ku fodkl ea=ky;] Hkkjrljdkj 

[7] yky je.k fcgkjh & Hkkjrh; f'k{kk dk bfrgkl] fodkl ,oa leL;k;a]s jktfizaVlZ] esjB 

[8] ljkvks] ds0 Vh0 ,l0] izkphu Hkkjrh; ckS) /keZ 

[9] ik.Ms xkfsoUn pUæ & ck)S ds f'k{kk fodkl dk bfrgkl] y[kuÅ] 1963 

[10] flag] MkW0 vfuy dqekj] ckS)dkyhu f'k{kk i)fr] 2008 dyk izdk'ku] ch0,p0 ;w0 okjk.klh 

[11] ,0 ds okjMj & bafM;u cqf)Te] okjk.klh] 1970 

[12] MkW0 /kzqo dqekj & ckS) /keZ vkSj i;kZoj.k 

[13] ckcq xqykcjk; & Hkkjrh; laLd`fr dh :ijs[kk] 1953] bykgkckn 

[14] f'konÙk Kkuh & Hkkjrh; laLd`fr] 2000] cEcbZ 
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Abstract : In this paper, we prove some theorems regarding the properties of a fuzzy utility function. 

Keywords : fuzzy utility function, iso-membership, fuzzy utility indicator. 

In this paper, we prove some theorems regarding the properties of a fuzzy utility function. For expositional purpose, we 

confine the analysis to a simple case of two commodities, labor service and wheat. Let X1 represent the amount of labor supplied 

by a household and X2 the amount of wheat available to the household. 

Theorem 1: If every fuzzy utility indicator of a fuzzy utility relation is convex and normalized, the iso-membership grade 

surfaces (in Fig. 1) of the fuzzy utility relation are connective and never intersect each other. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proof : This theorem is apparent directly from the definition of convexity of fuzzy set. Several examples of iso-membership grade 

surfaces (here reduced to lines) for convex and normalized fuzzy utility indicators are shown in Figure 2(a). Figure 2(b) shows a 

case where one of the fuzzy utility indicators, M1, is non-convex, and Figure 2(c) shows another case where one of them, M2, is 

non-normalized. These cases lead to the existence of intersections between the iso-membership grade surfaces and/or the lack of 

connectiveness.            

The lack of an intersection between the iso-membership grade surfaces in fuzzy utility relation further leads to the lack of 

intersections among the contours of -cut in the fuzzy indifference set. 

If the marginal utilities of every iso-membership grade surface of a fuzzy utility relation is diminishing, i.e., 2 2/ 0if x   , 

then every contour of the -cut of indifference set is concave in Figure 3. While diminishing marginal utilities or diminishing 

marginal rate of substitutions implies concavity of the indifference curve, diminishing marginal utility here implies convexity of 

iso-membership grade surface of a fuzzy utility relation. Figure 4 is used for the explanation of diminishing marginal rate of 

substitutions. Note that following the increase of x1, the same increment  
1X

  corresponds to a smaller increment 
2x

 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Theorem 2: If every fuzzy utility indicator of a fuzzy utility relation Rf is convex and normalized, and if there is a diminishing 

marginal utilitie for every iso-membership grade surface of Rf then the weak M- preference set RM, the weak u-preference set Ru 

http://www.jetir.org/


© 2017 JETIR September 2017, Volume 4, Issue 9                                                    www.jetir.org (ISSN-2349-5162) 

JETIR1709099 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 681 
 

and the weak -preference set R are all convex. 

Proof : Since Ru and R are special cases of RM, it suffices to prove the convexity of RM. We delineate the procedure of 

constructing the weak preference set RM first. According to Proposition 3, for obtaining the weak preference set, all we have to do 

is to make the composition operation between 1(M) and 
1

fR
. The operations include the cylindrical extension operation of 1(M), 

the intersection operation between l(M) and 
1

fR
 and the projection operation of intersection set to commodity space X. 

In Fig. 5, we construct the section labelled F of a fuzzy utility relation 
1

fR
 in any plane vertical to X2. Cutting F by a line with 

equal utility level u, we obtain fuzzy set A on Xl. We assume that ull(M) and its membership grade is 1(M)(u1). The intersection 

of A(xl) and 1(M)(u1) is a fuzzy set A'. We taking the union of 

all A' for all ul in the support set of 1(M), we obtain all 

commodity bundles and their membership function values of 

the weak preference set below this vertical plane. Repeating 

this process for all x2  X2 we get the entire weak preference 

set. 

Now, let us focus our attention on point a. For x | x  a, 

we can always find an u2 > u1, for which 
1

2( , )( ) 1
fR x u x    

Due to the convexity property of 1(M), we have 1(M)(u2) > 

1(M)(u1). Thus 
1

1( ) 2 2 1( ) 2 1( ) 1( ) ( , )( ) ( ) ( ) ( ).
fM R M M Au x u x u u x       v  

It means that we can always find a fuzzy set B' which is the 

component of weak preference set and which covers one 

specific point in the lagging edge of A'. The union operation in 

the process of constructing weak preference set will delete this 

specific point in A'. The lagging edge of A' is a part of the 

lagging edge of A. Another part of the lagging edge of A has 

already lost its effect when the intersection operation between 

A and 1(M)(u1) was performed. Thus, the entire lagging edge 

of fuzzy set A fails to make any contribution to the 

construction of the weak preference set. 

Since this is true for every u, the membership grade of all 

the points in the consumption space under the surface in which the membership grade equals to 1 may be replaced by 1 without 

affecting the evaluation of the weak preference set. 

From this replacement, we obtain a new 
1

fF 
 denoted by 

1

fR
. It is convex if every utility indicator of the determinate 

commodity bundle is convex and the marginal utility of every iso-membership surface of fuzzy utility function is diminishing. 

Suppose that l(M) is assumed to be convex. Since the intersection of two convex fuzzy sets is convex, and the project of a 

convex fuzzy set is also convex.  

 

REFERENCES 

Allen, R. G. D. (1933). On the Marginal Utility of Money and Its Application. Economica New Series 13.  

Dubois, D. and Prade, H., (1980). Fuzzy Sets and Systems: Theory and Applications, Academic Press, New. York. 

Fisher, Irving (1927.) A Statistical Method for Measuring "Marginal Utility" and Testing the Justice of a Progressive Income Tax. 

In Economic Essays:  Contributed in Honor of John Bates Clark, Edited by Jacob H. Hollander. New York: Macmillan.  

Johnson, W. E. 1913 : The Pure Theory of Utility Curves. Economic Journal 23. 

Samuelson, Paul A. (1952). Probability, Utility, and the Independence Axiom. Econometrica 20. 

 

 

http://www.jetir.org/


© 2017 JETIR September 2017, Volume 4, Issue 9                                                    www.jetir.org (ISSN-2349-5162) 

JETIR1709100 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 682 
 

AGRICULTURE DEVELOPMENT IN INDIA 

AND ITS EXPORTS AND POTENTIAL OF 

BIHAR 

Arbind Kumar  

Research Scholar, 

Department of Commerce, 

B.R.A.Bihar University, Muzaffarpur. 
 

Abstract :  Agriculture has been a way of life and continues to be the single most important livelihood of the masses. 

Agricultural policy focus in India across decades has been on self-sufficiency and self-reliance in foodgrains 

production. Considerable progress has been made on this front. Foodgrains production rose from 52 million tonnes in 

1951-52 to 244.78 million tonnes in 2010-11. Indian agriculture has greatly  contributed to foreign trade even in its 

traditional form Indian Agricultural products have been facing stiff competition from Asian countries for quite some 

times. Due to globalization and liberalisede regime, this competition is likely to increase further and new initiatives in 

agriculture development shall have to meet the emerging challenges. The performance of agriculture after integration 

with the world markets is linked to the success of exports. In its bid to increase overall exports, the government of 

India has decided to achieve this objective by giving a push to production and export of agricultural commodities. 

Agriculture has been a source of foreign exchange for India in the past. Most of the export earnings of agriculture 

came from the conventional items such as tea, cashew and spices. 

 

Keywords : Agriculture, Asian countries, agriculture development, world markets. 

I. INTRODUCTION 

Agriculture plays a multifunctional role. Every 1% rise in agricultural productivity cuts poverty by 

0.6%. World agricultural exports totaled US$ 494 bn in 2002 – 5.1% increase over 2001 and constituted a 

share of 7.4% in the global merchandise trade. Exports of processed agricultural products expanded faster 

than those of semi-processed and unprocessed agricultural products between 1990 and 2002 from US$ 150 

bn to US$ 238bn. The share of processed product showed a clear upward trend throughout the 1990, rising 

from 41% in 1990 to 48% of global agricultural trade in 2002. According to World Bank simulations, 

reduction of trade barriers in agriculture world yield real income gains of US$ 358 bn in 201.5. Almost 70% 

of these gains would be reaped by developing countries. Globally, merchandise trade is projected to increase 

by about 10% (more than US$800bn), but exports from developing countries would rise by 20 % (nearly 

US$ 540bn). The largest percentage increase in trade (nearly 50%) would occur in processed foods while 

agricultural trade is expected trade rise by 32%. 

Agriculture contributes more than one-fifth to India’s GDP and provides livelihood support to about 

two-thirds of the population. India is the largest food grain producer in the world, second in production of 

fruits and vegetables. Export of agri-products from the country increased from US$ 3.3 bn in 1990-91 to 

US$ 7.4 bn in 2003-04. India’s major agri-exports include rice, oil meals, wheat, cashew, tea and spices. 

The share of India’s top 10 agri exports markets increased from 53% in 2001-02 to 56% in 2003-04, thereby 

indicating an increased concentration of markets. India is a marginal player in the global market when it 

come to agri exports, although its share in world agri exports at a little over 1% is better than its share in 

total world exports at less than 0.8%. Export orientation of the agriculture sector is one of the prime 

requirements for its success in global trade. This is sustained when complemented with sizeable processing 

industry and strong internal market. Value addition in India is low at 7% as against 23% in China. Further, 

the share of processed agri products in India’s total agri exports increased only marginally from 18% to 19% 

http://www.jetir.org/


© 2017 JETIR September 2017, Volume 4, Issue 9                                                    www.jetir.org (ISSN-2349-5162) 

JETIR1709100 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 683 
 

during the period between 1990-91 and 2001-02 as against the global share of 48% in 2002. There are 

certain emerging agri products that bold good potential as export products. These inter alia, include stevia 

plant, vanilla jatropha, scabuckthom and passion fruit. 

 

 

II. AIMS AND OBJECTIVE: 

Bihar is a major producer of fruits and vegetables (8.5% and 10.5% of India’s total production, 

respectively). Analysis reveals that Bihar has potential for exports in lychee, guava, mango, banana, 

makhana. The state produces 73% of India’s lychee with only 47% of total area coverage of the country, with 

higher concentration of production in Muzaffrpur and Vaishali. Considering that fruit exports from Bihar 

have to revolve around lychee, the focus of exports in terms of area should be these two districts. In case of 

other fruits, Bhagalpur has higher concentration in mango, East Champaran guava and lemon and Purnea in 

pineapple. The Government of Bihar has notified setting up of an Agri Export Zone focusing on lychee. Due 

to high levels of productivity in Bihar focus of the AEZ could be widened to include other important fruits 

and vegetables. Further, coverage of the AEZ could be expanded to include Patna, considering the 

importance of developing necessary handling facilities for swift movement of produce to the export markets. 

To enhance export orientation of mango and pineapple, a separate AEZ could be set up covering the districts 

of Bhagalpur and Purnea, In light of the fact that global demand of major tropical fruits (mangoes, 4.35% 

pineapple, papaya and avocados) is projected to grow at an annual average of 3% to 4.5%, exports of tropical 

fruits from Bihar holds immense potential. 

 

 

III. CONCLUSION 

Outward orientation would help farmers get benefits that in turn would encourage investment in the 

resource scarce agricultural sector. A five-pronged export strategy needsa to be adopted, viz,, product 

diversification into high value added products, market diversification, market promotion and development, 

value addition in the form of processed foods, and agri infrastructure up-gradation. Farmers also need to be 

given risk protection across various aspects like market risk protection and production risk protection. 

Exim Bank is the apex institution responsible for financing, facilitation and promoting Indi’s international 

trade. The Bank offers a wide range of lending programmes, tailored to meet the needs of different customer 

groups. In recent years, recognizing the tremendous export potential that India’s agri sector holds, Exim Bank 

has increasingly been focusing its activities towards this sector. Accordingly, agri and allied sector has been 

identified as thrust sector in Exim Bank’s medium term business strategy. Besides putting in place an ‘Agri 

Business Group’ which focuses on the agri sector, the Bank brings out a bimonthly newsletter titled ‘Agri 

Export Advantage’ in English, Hindi and ten regional languages. To augment its initiatives, Exim Bank has 

also set up an agri-portal, which is as IT initiative to promote knowledge-based agriculture enterprise. To 

establish a formal and operational frame work of co-operation in developing the food processing industry in 

country, Exim Bank has a Memorandum of Understanding with Ministry of Food Processing Industries. The 

Bank also has a tripartite MOU with NABABD and APEDA for synergizing efforts of these organizations to 

leverage their respective strengths with a view to augmenting agricultural exports from India. 
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ABSTRACT 
In present studty larvicidal  activities of leaf extract of Calotropis procera against Culex quinquefasciatus investigated.This 
was monitored against 2nd ,3rd and 4th instar larvae of the mosquitoes species 24h post- treatment.the results shows that 
the leaf extract of C.propera possess remarkable larvicidal effect against Cx. Quinquefasciatus and might be used as 
natural biocides for mosquito control. 
 
INTRODUCTION 
The transmission of most important vector-borne diseases like malaria, lymphatic filariasis, Japanese encephalitis, and 
dengue as well as yellow fever and other forms of encephalitis is done by mosquitoes (WHO, 2006a). Malaria and 
filariasis rank amongst the world most prevalent tropical infectious diseases. According to the latest available data, 
about 3 .2 billion people were at risk of the disease in 97 countries, territories and areas in 2013, and an estimated 198 
million cases occurred (range: 124 million–283 million) . In the same year, the disease killed about 584 000 people (range: 
367 000–755 000), mostly children aged under 5 years in sub-Saharan Africa(WHO 2015) Lymphatic filariasis impairs the 
lymphatic system and can lead to the abnormal enlargement of body parts, causing pain, severe disability and social 
stigma. 893 million people in 49 countries worldwide remain threatened by lymphatic filariasis and require preventive 
chemotherapy to stop the spread of this parasitic infection. In 2010 over 500 million people were infected, with about 
60 million disfigured and incapacitated by the disease. Lymphatic filariasis is a significant public health and economic 
problem in many tropical and subtropical regions of the world, including Sudan, (El setouhy and Ramzy, 2003) and (Aiah 
et al., 2005). One of the effective methods to control these diseases is to target the vectors for the interrupting disease 
transmission. The control effort can target all stages of the mosquito life cycle, but has focused almost on adult stage by 
using conventional insecticides based on indoor residual house spraying (Manzava et al., 1993) and (Curtis, 1994) or 
more recently, the use of insecticide treated bed nets or curtains. The control of mosquito at the larval stage is necessary 
and efficient in integrated mosquitos' management. During the immature stage, mosquitoes are relatively immobile; 
remaining more concentrated than they are in the adult stage (Rutledge et al., 2003). Larval control strategies against 
malaria vectors in sub-Saharan Africa could be highly effective, complementary to adult control interventions, and 
should be prioritized for further development, evaluation and implementation as an integral part of rolling back malaria 
(Killeen et al., 2002). Since the discovery of DDT, mosquito control approach has been almost completely based on 
synthetic organic insecticides, but the extensive use of synthetic organic insecticides resulted in environmental pollution 
and also in the development of physiological resistance in major vector species in addition to the increased costs of 
insecticides. This has necessitated the need for search and development of environmentally safer, low cost, indigenous 
methods for vector control. During the last decade, various studies on natural plant products against mosquito vectors 
indicate them as possible alternatives to synthetic chemical insecticides (Mittal and Subbarao, 2003), (Rajkumar and 
Jebanesan, 2005a), (Rajkumar and Jebanesan, 2005b) and (Promsiri et al., 2006). In addition to application as general 
toxicant against mosquito larvae, botanical insecticides also have potential uses as growth and reproduction inhibitors, 
repellents, ovicidal and oviposition deterrents (Prajapati et al., 2005), (Rajkumar and Jebanesan, 2005a), (Rajkumar and 
and Jebanesan, 2005b) and (Pushpanathan et al., 2006).  
Calotropis procera R. Br. (Asclepiadaceae) is a plant widely distributed in tropical and subtropical regions of Africa and 
Asia with a long history of use in traditional medicine. A wide range of chemical compounds including cardiac glycosides, 
flavonoids, phenolic compounds, terpenoides have been isolated from this species (Mueen Ahmed et al., 2005). The 
bioactive constituents of these plants could be either a single substance or a mixture of substances. The separation of 
the mixture is neither practical nor advantageous in the insect economic control strategies. The aim of the current study 
is to investigate the activity of aqueous leaves extract of C. procera against the larval stages of  Culex quinquefasciatus, 
the vector of filariasis (WHO, 2006a). 
The larvicidal activity was monitored against 2nd, 3rd and 4th instar larvae  24h post-treatment.  
It was found that, LC50-LC90 values calculated were 273.53 783.43, 366.44-1018.59 and 454.99–1224.62 ppm for 2nd, 
3rd and 4th larval instars, respectively.. These results suggest that the Leave extract of C. procera possess remarkable 
larvicidal effect against Cx. quinquefasciatus, and might be used as natural biocides for mosquito control. 
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MATERIAL AND METHODS 
 Area of study, Pali is situated on the bank of river Bandi and is around 70 km south east of jodhpur. The city lies between  
25° 77’, N. latitude and 73°33’, E. longitude. Pali  is the industrial dyeing and printing hub of Rajasthan state. 
 
COLLECTION AND REARING OF MOSQUITOES 
 
Larvae of the mosquito were collected from breeding sites within the study area, and reared under laboratory condition 
at 25-28 °C. The larvae were fed by adding finely ground powdered yeast on the surface of the water. Water was changed 
every day to avoid scum formation; which might create toxicity.  
 
EXTRACTION OF PHYTOCHEMICALS USING DIFFERENT SOLVENTS 
 
Leaves of the plant C. procera were collected, washed thoroughly in water, air dried in shade and powdered using a 
pulverizer and stored in plastic containers. The powdered material was weighed and extracted in crude methanol (40- 
60 %) as solvent in the ratio of 1:10 w/v using Soxhlet apparatus at 55°C. The crude methanol extract was filtered through 
a funnel using glass filter and evaporated using a rotary evaporator. The residue was re-dissolved in methanol and 
defatted in equal volume of petroleum ether in a separating funnel. The fractions were separated, dried in a rotary 
evaporator. The methanol fraction was further dissolved in ethyl acetate and insoluble derbies were removed by 
filtration. Water soluble materials from the ethyl acetate fraction were removed in a separating funnel using double 
distilled water. The fractions were collected separately and dried. Yields in relation to the initial weight of the powder 
of the different fractions were determined. One percent stock solutions of all the fractions in methanol were prepared 
from the residues obtained at each stage of the purification process and the fractions were tested at different 
concentrations. 
 
PREPARATION OF EXTRACT 
 
Leaves of the plant C. procera , (Family: Ascelpiadaceae), were collected from plants within the study area, during the 
flowering season, dried under shade and finely ground to powder. Five grams from leaves powder was soaked in 
separate bottle (500 ml) containing 250 ml distilled water. The solution was allowed to stand for 24 h with vigorous 
occasional shaking, the suspension was filtered with filter paper. The marc was washed several times with distilled water 
and filtered. The final volume was adjusted to 500 ml by adding distilled water to prepare stock solution of 1%. The stock 
solution was then serially diluted by add water to prepare the test concentrations required. 
 
LARVICIDAL ACTIVITIES 
 
Larvicidal  activities of the extract were determined by following the WHO standard procedure (WHO, 2005b). Initially, 
mosquito larvae were exposed to a wide range of test concentrations and a control to find out the activity range of the 
aqueous extract of plant under test. After determining the mortality of larvae in this wide range of concentrations, a 
narrower range of 5-6 concentrations was used, to determine the lethal concentration of 50% (LC50) and the lethal 
concentration of 90% (LC90) values. Twenty-five laboratory reared 2nd, 3rd and 4th instars larvae of each mosquito 
species were transferred by means of dropper to the small test cups (250 ml), each containing 100 ml of de-chlorinated 
tap Water to which the required concentration were added. Four replicates were setup for each test concentration. In 
each replicate 25 larvae larvae were used, with four replicate of control. The experiment was performed under 
laboratory conditions at 25-28 °C.  
 Mortality in larvae  was recorded 24 h post Treatment. If more than 10% of the control larvae pupate  in the course of 
the experiment, the test is discarded and repeated. If the control mortality is between 5% and 20%, the mortalities of 
treated groups should be corrected according to Abbott (1925) formula. 
           
 RESULTS  
 
The aqueous leaf extract of C. procera showed high level of toxicity against the larvae of mosquitoes Cx. 
quinquefasciatus. The results are presented in Table 1 . The 50% mortality (LC50 values) was shown at 187.93, 218.27 
and 264.85 ppm for 2nd, 3rd and 4th instar larvae of Cx. quinquefasciatus. 
 
 
 
 
 
 

http://www.jetir.org/


© 2017 JETIR September 2017, Volume 4, Issue 9                                                                  www.jetir.org (ISSN-2349-5162) 

JETIR1709101 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 687 
 

Table 
  

Larvicidal activity of leaves extract of C.procera against 
 2nd ,3rd and 4th  instar larvae of Cx. quinquefasciatus 

 

Mosquito 
Species 

Larval 
instar 

LC50 
(ppm) 

LC90 
(ppm) 

Regression equation FL with 
95%CL 

r2 

 
 
Cx. 
quinquefasciatus 

2nd 187.93 433.51 Y = 3.528X — 3.24 +2.372 
 

O.973 

3rd 218.27 538.27 Y = 3.261X — 2.626 +2.675 
 

O.984 

4th 264.85 769.13 Y = 2.77X — 1.713 +2.675 
 

0.996 

 
 
The LC90 values (90% mortality) were shown at 433.51, 538.27 and 769.13 ppm for 2nd, 3rd and 4th instar larvae, 
respectively of Cx. quinquefasciatus. From LC90 values it was evident that 2nd instars were more susceptible than 3rd 
instar and the later was more susceptible than 4th instar. Also the two species of selected mosquito larvae showed 
different susceptibility to the leaf extract of C. procera. Cx. quinquefasciatus was found more susceptible. 
 
 
 
 
DISCUSSION 
 
In this study it was observed that leave extract of C. procera has showed larvicidal activity against the mosquitoes Cx. 
quinquefasciatus The biological activity of this plant extract may be due to various compounds, including phenolics, 
terpenoides, flavonoids and alkaloids existing in plant, these compounds may jointly or independently contribute to 
produce larvicidal activity against mosquitoes. The obtained results agree with some previous studies. One plant species 
may possess substances with a wide range of activities, e.g. Neem (Azadirachta indica) products showed antifeedant, 
oviposition deterrence, repellency, growth disruption, sterility and larviedal action against insects ((Schmutterer, 1990) 
and Mulla and Su, 1999). The leaf extract of five species of Cucurbitaceous plants, Momordica charnia, Trichosanthes 
anguina, Luffa acutangula, Benincasa cerifera and Crithis vulgaris showed larvicidal activity " LC50 of 465.85, 567.81, 
839.8I, 1189 30 and 1636.04 ppm, respectively after 24 h treatment) against the 3rd instar larvae of Cx. quinquefasciatus  
(Prabakar and Jebanesan, 2004). The leaf extract of Pavonia zeylanica and Acacia ferruginea showed larval mortality at 
LC50 of 2214.7 and 5362.6 ppm, respectively against the third larval instar of Cx. quinquefasciatus after 24 h treatment 
(Vahitha et al. 2002), also the results agree with the finding of Pushpanathan et al. (2006) who had reported that 2nd 
instar larvae of Cx. Quinquefasciatus was more susceptible than 3rd instar and the later more susceptible than 4th instar 
larvae to the essential oils extracted from Cymbopogan citratus plant, with 1090 1890 of 54-284.27 ppm, 165.70-31848 
ppm and 184.18-35901 ppm for 2nd, 3rd and 4th larval instar, respectively. Also it was fond that Cr. quinquefasciatus 
was more susceptible to the Stem extract of C. procera. The varying susceptibility of the species of mosquitoes is 
probably due to differences in the physiological characteristics of mosquito. This agree with (Thekkevilayil et al., 2004) 
who had reported that the four mosquitoes Cx tritaeniorhynchus, Aedes aegypti and C. quinquefasciatus larvae showed 
different susceptibility to the oils extract of Ipomoea cairica Linn., higher concentration was required for Cx. 
quinquefasciatus followed by Aedes. aegypti, Anopheles stphensi and lower concentration for Culex tritaeniorhynchus, 
with the LC50-LC90 of 58.9-1616 ppm for Cx. quinquefasciatus, 22.3-92.7 ppm for Ae. aegypti, 14.9-109.9 ppm for 
Anopheles stphensi, and 14.8-78.3 ppm for Culex tritaeniorhynchus. The leaf extract of C. procera did not show any pupal 
mortality till higher concentration of (5000 ppm) against the two species of mosquitoes, suggesting that the effects of 
the extract on the pupal Stage appear after more than 24h exposure. 
 
The whole latex of C. procera was shown to cause 100% mortality of 3rd instar larvae of Ae, aegypti within five minutes, 
and most of individual growing under experimental conditions died before reaching 2nd instars or stayed in 1st instars 
(Marcio et al., 2006). The effect of alkaloid extracts of C. procera leaves at the vegetative stageon the survival of 5th 
instar larvae and on ovarian growth of 
Shistocerca gregaria have revealed that a mortality rate of 100% was reached in the hoppers on the 15th day after the 
beginning of the treatment. In the adult the arrest of ovarian growth in females and the absence of sexual maturity in 
males have been observed (Abbassi et al., 2004). In laboratory the leaf extract of Solanum trilobatum greatly reduced 
the number of eggs laid by gravid Anopheles stephensi at several concentrations. At the highest concentrations (1-
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0,075%) the extract reduced eggs laying by 90 99%. Lower concentrations (0.01%) also had deterrent activity of 18.4% 
(Rajkumar and Jebanesan, 2005b). These findings prove that, mosquitoes are known to perceive visual, thermal and 
olfactory stimuli which enable them to detect light source, odour and several other volatile chemicals emanating from 
the skin, breath and waste products of their hosts (Takken, 1991) and (Davis and Bowen, 1994). 
 
In conclusion, leave extract of C. procera can be suggested as a natural larvicidal for controlling mosquitoes in Rajasthan, 
Since it is considered environmentally safe, less expensive and economical, a well as practical in application with 
minimum care by individual and communities. 
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