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From the Editors’ Desk 

Editorial presents a journal’s opinion on a current issue, and is meant to influence 

opinion, promote critical thinking, and engage people to evaluate on the opinion. 

Editorial writing is a style that could be hard to explain, for it is a unique mixture of fact 

and opinion. Editorial writing can be challenging and intimidating on the one hand since 

editorials infuse tremendous impacts on issues, and is a masterpiece of both decisiveness 

as well as evasion on the other. In essence, an editorial is an opinionated news story. The 

subject matter of an editorial commonly is meant to be biased, somewhat insightful, and 

often includes persuasive writing techniques which publishers utilize as a forum to 

express their views and influence the readers.  

RETELL is a publication of beginners’ research in various fields of science and 

humanities. Hence it is hard to underpin the editorial on the basis of a single issue. 

However, the young authors are called upon to reflect the fact that the readers benefit, 

they may build on your work, repeating it, extending it to new cases, even applying your 

methods, your results and your conclusions in ways you never might think of. In turn 

their publications may benefit you leading to a chain of feedback. In the modern 

academia this cascade is called cooperation.  

Cooperation by publication is growing spontaneously over the years because it has 

proven to be valuable in discovering the truth, and verification (or falsification) by others 

is a value-added part of separating ideas that are true from ideas that are popular and that 

are socially useful. Modern academia has institutionalized the twins of cooperation and 

verification. It is this level of accomplishment that the scholars are called up on to take 

the RETELL to.  

Dr Melchias Gabriel, Dr Arockiam Lawrence 

Associate Editor Editor in Chief 

Epistle 

It gives me immense pleasure to introduce the volume of RETELL. This journal 

which was started as an interdisciplinary journal serves the purpose of promoting the 

habit of publication among the staff and research scholars. As it becomes mandatory for 

the research scholars to publish articles before they submit their thesis, RETELL 

becomes handy for them to cultivate the habit of publication. My sincere appreciation 

goes to Dr. L. Arockiam who loves research and researchers. He has taken great pains to 

bring out this issue. Along with him the Editorial Team has slogged to bring out this 

issue by taking various measures to maintain the quality of the journal. They also deserve 

great applause for their meritorious work.  

I wholeheartedly thank the former Editor of this journal for three years,                                    

Dr. G. Melchias who was meticulously working to give a new shape to this journal. 

Unmindful of his ill-health, he worked hard to bring out the journal periodically. He is 

retiring from his teaching service this year. My sincere thanks to him and I wish him 

good health and a peaceful retired life. I also congratulate all the contributors of articles 

to this issue. I wish you all ALL THE BEST.  

With warm regards  

Rev. Dr. F. Andrew SJ 

Principal 
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Constructive Confrontations: Concept of Yin Yang through 

Intertextuality in Amy Tan’s The Joy Luck Club 

………………………………………………………………………….……………………………………………………………………………………………….……………………. 

M. Velvizhi 
Research Scholar 

& 

Dr. J. Amalaveenus 
Assistant Professor of English  

St. Joseph’s College (Autonomous)  

Tiruchirappalli  

Abstract  

Taoist philosophy is deeply rooted in contemporary China. China has a rich 

tradition of creation of myth. A third creation myth relates that out of primeval 

vapour, the two cosmic forces of Yin and Yang emerged. The fourth myth gives 

more details about the cosmic forces of Yin and Yang. Taoists, who developed 

countless formulas and practices, restore the people’s complete Yang energy to 

the physical body. This effort, however, made them shift away from the classical 

ideal of adaptation to the course of nature and attempt a reversal of the natural 

flow towards death. Thus, the ideal Yin Yang as complementary, which implied 

the alternation of life and death, changed into a desire for the victory of life giving 

Yang over Yin. The novel The Joy Luck Club by Amy Tan is dealt in Taoist 

perspective, especially the concept of Yin Yang. It is more fully integrated into 

the structure and content of the novel. The structure of the novel is cyclical. 

Changes often occur in cycles. The novel deals with eight characters, their life 

circle and the cycle. The characters represent Yin at some point of their life. The 

guidance of experienced people in the novel help the inexperienced people to find 

their Yang which must be rooted when they are born. As in Julia Kristeva’s 

outlooks of Intertextuality texts imbibe the notions or anecdotes or allusions from 

previous text or texts. The focal point of this paper is that the theory of Yin Yang 

and its impact in the novel of Tan is nothing but the core point of Intertextuality 

which is the persuasive tool in writing. 

Keywords: Taoism, China, Yin Yang, Intertextuality, The Joy Luck Club. 

1. Introduction 

1.1 Author and the Novel Introduction 

One of the lucky minorities of American novelists, Amy Tan’s The Joy Luck Club 

had garnered enthusiastic reviews. The first novel had sold an astonishing 

275,000 hardcover copies upon its 1989 publication. The success of Tan’s book 

increased publishers’ willingness to gamble on first book by Asian American 

writers. 
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Tan’s parents wanted her to be a doctor and a concert pianist. She secretly 

dreamed of becoming an artist. She began writing fiction when she was 33. Her 

first short story was published when she was 34, and three years later, she 

published her first book, a collection of short stories called The Joy Luck Club, 

which the critics reviewed as a novel and it made a major impact in the world of 

publishing. 

1.2 The Joy Luck Club – An Overview 

The Joy Luck Club hit the New York Times best-seller list and stayed there for 

nine months longer than any other book that year. It had won the National Book 

Award and the Los Angeles Times Book Award in 1989.  

The novel is a collection of sixteen interrelated stories, centered the diverse 

emotional relationships of four different mother/daughter pairs. The novel has a 

balanced structure; this is appropriate because the Chinese value balance and 

harmony. There are four sections, and there are four tales within each section. 

The four sections and tales parallel the four directions, which have symbolic value 

for the Chinese. The novel has extra-marital love affairs, food, laughter, blood, 

faith, fate, twins, chess, superstition, elopement and much more. The four 

sections in the novel introduce the theme of each section. 

“Feathers from a Thousand Li Away” has the feel of a fairy tale. It is about the 

mothers’ hope for their daughters and about transformation, “the swan that 

becomes more than was hoped for” (Tan 18). The feather is the mothers’ Chinese 

heritage, which they want to pass on to their daughters. This section gives us the 

mothers’ stories in China. 

“The Twenty-Six malignant Gates” introduces the mothers’ protectiveness, 

which is expressed in warnings. The daughters ignore the warnings, to their own 

harm. This section presents the daughters’ childhood traumas and development 

and their lack of communication with their mothers. 

“American Translation” refers to the American daughters as the reflections of 

their Chinese mothers; hence they are translations. The daughters in their 

adulthood discover that their mothers’ warnings were right and valid. 

“Queen Mother of the Western Skies” states mothers are the Queen Mother, the 

daughters should listen them. The mothers, who lose their innocence through 

their terrible sufferings, never lose hope for their daughters. The living mothers 

and daughters come to an understanding, and there is hope for the daughters and 

their relationship with their mothers; Jing-Mei completes her relationship with 

her dead mother and experiences her Chinese identity. 

2.  Taoism 

2.1 Chinese Writings 

Viewing Chinese Literature is vital to know the value of Chinese writings. The 

oldest extant works written in late Chou Dynasty (1027-256 BC), although 

written records are dated from 1400 BC. Important early works including Wu 
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Ching, traditionally attributed to Confucius, made up of five books on 

chronology. Tao Te Ching and Chuang-Tzu are associated with Taoism.  

2.2 Eastern Religions 

In east, there are five perpetual religions. They are: Hinduism, Buddhism, 

Confucianism, Taoism and Zen. They recognize the individuality of things, but 

at the same time they are aware that all differences and contrasts are relative 

within all-embracing unity. The polar opposites and the unity are seen as one of 

the highest aims of man in the spiritual traditions of the East. In Taoism, the key 

concept of this idea is notified as Yin Yang. 

2.3 Taoism and Yin Yang 

Taoism is a nature-based philosophy and it has its own principles. They are 

divided as four: Oneness, Dynamic Balance, Cyclic Growth and Harmonious 

Action. These are the qualities of Yin Yang. Since ancient times, there has been a 

belief in China that all things in the world and their interaction consist of two 

opposite aspects --Yin and Yang. For example: male and female, sun and moon, 

bright and dark, order and chaos and so on. Yin Yang is one of the most 

fundamental concepts of Taoism.  

The originator of Taoism is Lao Tzu, whose name literally means the ‘old 

master’. He is the traditional author of Tao Te Ching, ‘The scripture of the way 

and its efficacy’. This book is the foundational text of Taoism and it contains 

many proverbs and paradoxical statements. The second important sacred text is 

the Chuang-Tzu by Chuang Tzu or ‘Master Chuang’. It contains stories and 

anecdotes and philosophy and it remains the Bible of Taoism. 

The principal characteristic of the Tao is the cyclic nature of its ceaseless motion 

and change. The idea of cyclic patterns in the motion of the Tao is given a definite 

structure by the introduction of the polar opposites Yin and Yang. They are the 

two poles, which set the limits for the cycles of change: “The yang having reached 

its climax retreats in favour of the yin; the yin having reached its climax retreats 

in favour of the yang”. (Capra 118) 

3 Principle in Novel 

3.1 Reflections of Yin Yang in Tan’s The Joy Luck Club 

The novel The Joy Luck Club consists of eight different characters, eight different 

past and present situations. At some point in their life, they are all young, 

innocent, weak and subservient. All the mothers end up having a tragic youth 

experience, which scars them emotionally for life. It seems they also could not 

prevent their daughters from avoiding this stereotypical trap but the vibrant 

polarity of Yin Yang changes them to explore the dynamic polarities in 

personality. 

Overtly, the novel examines the diverse and intricate relationships involve in four 

daughter/mother pairs; however, the sense of harmony, balance and acceptance 
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saturate the tale as well. The idea of change as accommodating the past and the 

present is a facet of Yin Yang philosophy. 

The mothers use self-affirmation and individual empowerment to emphasize 

strength in China where they are rendered invisible, powerless and voiceless. 

They emotionally pack these stories for their daughters to illustrate their history 

and to emphasize the differences in America. The voices of mothers are again 

silenced in America so integration and balance remain allusive to the mothers. 

As a mother and as a Chinese, Suyuan is sure that her daughter is a failure in the 

eyes of all but she will inculcate her best quality in future just because she is good. 

She presents her a jade pendant on a gold chain to mean her that she is worth 

something. Suyuan’s usual sayings about good and bad make no sense for June, 

so she thinks, “she always said things that didn’t make sense, that sounded both 

and bad at the same time” (Tan 208). But it means the concept of Yin Yang that 

everyone has their Yin outwardly but inwardly their thoughts are filled with Yang. 

Suyuan wants to retain the good of Chinese customs and cleave to the advantages 

of American life. Unfortunately, as in Yin Yang, one is intertwined and a part of 

the other, best qualities of both cultures would not go together. 

The opening words of Waverly’s narration are significant: “I was six when my 

mother taught me the art of invisible strength” (Tan 89). The invisible strength is 

nothing but the quality of Yang, which exists in every human being. Her mother, 

Lindo dreams herself a lot for her daughter, which has taken as an advantage in 

the eyes of her daughter. She also realizes, “It is my fault she is this way. I wanted 

my children to have the best combination: American circumstances and Chinese 

character. How could I know these two things do not mix?” (Tan 254)  

An-Mei Hsu is noted as an old-fashioned woman but her thoughts are fresh like 

the concept Yin Yang because it means day-to-day life: as Elizabeth Cummins 

Cogell says, “change is eternal, reality is process” (157). She learns a lot from her 

mother’s life especially the quality of opposite pairs. Her mother is weak, cannot 

raise her voice but she is a Chinese, she knows to handle life with the beliefs.  

An-Mei is a symbol Yin to her daughter Rose but after her brother’s death in sea, 

Rose could see her mother’s Yang which makes to take steps to find out her blood, 

her son, Rose says, “I wondered the whole time as we drove to the beach how she 

had learned to drive overnight” (Tan 127). An-Mei feels bad over her daughter’s 

marriage down fall and thinks that she was taught to desire nothing, to swallow 

other people’s misery, to eat my own bitterness. But she teaches her daughter the 

opposite; still Rose came out the same way.  

The daughter of Ying-Ying is not having prosperous marriage life, which reflects 

her mother’s past. The experience instructs her, the eminent concept as it applies 

to women and men being equals. “For woman is Yin the darkness within, where 

untempered passions lie. And man is Yang, bright truth lightening our minds” 

(Tan 81). This begins Ying-Ying’s estrangement from truth Taoism, weakening 

her Taoist perspective that would help her to deal with the grief in her life. 
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In the novel, the daughters embrace the Yin Yang of the Chinese and American 

cultural heritage and discover a balance. When June reunites with her half-sisters 

and their union is registered in a Polaroid photo. As the three girls watch the 

picture, Jing Mei is able to see that her mother really is inside of her, as she is 

inside her sisters and all is balanced at last; the circle of mirrored relationships is 

completed. Undoubtedly it is the heart of Yin Yang philosophy. She completes 

her novel by completing her balance in harmony. 

Waverly Jong is mistaken her mother and she has taken the concept of Yin Yang 

with American eyes. Through her experiences, she states in the end, “I could 

finally see what was really there: An old woman, a work for her armour, getting 

a little crabby as she waited patiently for her daughter to invite her in”. It shows 

her acceptance of Yin Yang in Chinese connotation. 

Rose Hsu’s change is the best example for the concept Yin Yang, in the end, Rose 

found her own voice and became able to speak for herself. She strongly 

announced Ted; “You can’t just pull me out of your life and throw me away” 

(Tan 196). Her decision of not to give divorce as Ted’s wish, is a fine twist, which 

focuses the cycle and the inter-transformation of Yin Yang.  

Lena’s childhood lessons are occupied with the philosophical ideas especially the 

importance of achieving balance in life. When Ying-Ying is about to deliver her 

second child, she talks to Lena about the heaviness around her, about things being 

out of her balance, not in harmony with one another.  

3.2 Tan’s explicit effects of Yin Yang 

There is a perception; especially in the West, that Yin and Yang corresponds to 

good and evil. But Taoist philosophy generally discounts good/bad distinctions 

and prefers the idea of balance. This is what Amy Tan has portrayed in her novel 

The Joy Luck Club. Even the topics offered by Tan for her tales in the novel are 

referring the importance of Yin Yang. Under the topic, “The Red Candle”, she 

exposes the belief in things like candle that too the opposite ends refer to man and 

woman, which should fuse together and reveals the significant combination of 

Yin and Yang. Then the topics like “Half and Half”, “Rules of the Game”, “The 

voice from the wall” and “Two Kinds” for the daughters’ narration is the symbol 

that the daughters either follows American culture and way of life or accepts 

Chinese culture and way of life.  

Again “Four Directions” and “Best Quality” recommend that the daughters are 

inculcating the broad mind to visualize things around them and they start to 

practice, which is best and helpful for them. In the fourth section, the tale’s name 

“Double Face” explicates the theme of the novel and the intention of the author 

to stretch out the old but everlasting ideology Yin and Yang. 
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4.  Features of Intertextuality in The Joy Luck Club 

4.1 The preamble of Intertextuality 

These correlations between the novel The Joy Luck Club and the Yin Yang could 

be deemed in the perspective of the exceptional theory, ‘Intertextuality’. In 1966, 

the literary device ‘Intertextuality’ was introduced to the literary world, the credit 

extended to the distinctive Bulgarian-French semiotician, Julia Kristeva. Kristeva 

coined this term to generate the idea that a text can be looked on and explored 

with the spectacle of another text. The word ‘Intertextuality’ had been derived 

from the Latin intertexto which meant the intermingling while weaving. 

According to Kristeva’s essays such as “Word, Dialogue and Novel”, literary 

materials and the concept of a text were the upshots of another literary material. 

There was no need for the author to be conscious of another text influence and at 

the same time, writers made note of another text to sculpt their own text. 

4.2 Text within Text 

Obligatory, optional and accidental are the three types Intertextuality. The 

spotlight of this paper is that the remarkable writer Amy Tan’s background and 

her origin are the inevitable sources to substantiate her employment of 

‘obligatory’ Intertextuality; it denotes the writers’ intentional likeness of his/her 

texts with other text/texts. Amy Tan was born in Oakland, California. Both of her 

parents were Chinese immigrants, finally settled in Santa Clara. Her father, John, 

is an electrical engineer and also a Baptist minister. Her mother, Daisy, had left 

behind a secret past, including three daughters in China and the ghost of her 

mother, who had killed herself when Daisy was nine. The Tan family belonged 

to a small social group called The Joy Luck Club, whose families enacted the 

immigrant version of the American Dream.  

The trip in 1987 to China was a revelation for Tan. It gave her a new perspective 

on her often-difficult relationship with her mother. Daisy reunited with her 

daughters in China and Tan met her half-sisters. This memorable experience 

inspired her to complete the book of stories she had promised to Giles, The Joy 

Luck Club (1989). She dedicated her fabulous work to her mother. 

In the novel, at last women learn to speak out, be strong and to find power. They 

are not only released from their sorrow but also able to change their lives as a 

result. Each daughter, through their listening of mothers’ tales is able to expand 

their Yin and embrace their Yang. Therefore, this metaphor of Yin Yang permeates 

every level of the novel which draws attention to the considerable function of 

obligatory Intertextuality. 
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Mahashwetha:  

A Jouney from Objectification to Subjectification 

………………………………………………………………………….……………………………………………………………………………………………….……………………. 

S. Yasmeenbanu 

Assistant Professor of English  

St. Joseph’s College (Autonomous) 

Tiruchirappalli  

Abstract  

The paper attempts to study the unique problems of Indian women, in the context 

of economic deprivation. Sudha Murthy, an active social activist, author of the 

novel Mahashwetha (2007) presents her central character Anupama, a slave of 

emotions, a victim of the Indian patriarchal society bound by customs and 

conditions. When Anupama is identified of leukoderma, she was deserted by her 

husband and her mother-in-law. She was mercilessly driven away from her 

mother in law’s house. Though her father takes care of her, her step mother barbs 

her due to the poor life condition prevails in her father’s home. When all her 

hopes end, she determines to rebuild her life without anybody’s support, against 

all the oddities. Anupama’s struggle represents the condition of many Indian 

women in similar context, thus the character is a metaphor of many women who 

struggle to live a meaningful independent life. Though many scholars have 

written research articles on problems of women, this paper is, unique hence it 

focuses on how a woman’s beauty and body is commoditized in the marriage 

market, in India. In addition to the social relevance, to bring about the critical 

significance, Simon De Beauvior’s ideas from ‘The Second Sex’ also would be 

discussed in this article.  

Key words: patriarchal society, leukoderma and commoditized. 

1.  Introduction 

Padma Shri, Sudha Murthy is an active social worker and a feminist, writes in 

Kannada and English. She got her B.E. Degree and had been a chairperson of the 

Infosys Foundation for some time. She worked in different places of India. She 

actively participates in different social works like, health care camps, education 

and empowerment of women, public hygiene, art and culture and poverty all 

alleviation. She has set at least 50,000 libraries, built 10,000 public toilets, 2300 

houses for the poor and needy. She has received ‘Attimabbe Award’ from the 

government of Karnataka and on the whole she is a recipient of 18 different 

awards for her social works.  
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Sudha Murthy has witnessed much of the problems pertaining to women in the 

society from her own experience in different places of India, so she established a 

trust and started doing social works, which proves that her writings, and creations 

of characters are not only imaginary but also they are the real life characters 

whom she might have met in her real times. In her novels namely, Gently Falls 

Bakula, Dollar Bahu and The House of Cards, she focuses the insensitive attitude 

of men towards women.  

2.  The outline story of the novel 

The outline of the novel is given to make the reading of the article more 

comfortable and meaning making. Anupama, a poor middle-class girl’s fairy tale 

marriage to Anand breaks apart, when her mother-in-law discovers, by chance, a 

white leukodermic patch on her foot. Abandoned by her uncaring, selfish, 

insensitive and irresponsible in-laws and husband, she is forced to return to her 

father’s home in the village. The social stigma of a married woman living with 

her parents in India, her stepmother’s continual barbs and the ostracism that 

accompanies her skin condition force her to contemplate suicide. At that moment, 

she realizes the value of her life, which is indeed an epiphanic moment in her life. 

Determined to rebuild her life against all odds, Anupama accepts the invitation 

from her friend to live in Bombay, undergoes a lot of hardships, at the end she is 

successful, reaches a respectable position, gains promise of an enduring 

friendship and rebuilds her life against all difficulties. 

2.1 Ugly woman and Beautiful woman 

Sudha Murthy very dexterously pictures the condition of a typical ‘Ugly Indian 

woman’ who was ruled by the patriarchal order as well women dominance whose 

wounded spirit remains helpless. She does not only present a victim through her 

novel, she concentrates on the rebuild of woman which proves the readers the real 

activist spirit in the author. 

Around the world, from Cleopatra to actress Ishwarya Roy, beauty brings fortune 

in the lives of women. It means woman’s beauty has an immense role in her social 

and personal life. Even in fairy tales, beautiful girls were liked by the Princes’ 

and they become very prosperous and live a more contented life. On the 

otherhand the ugly looking or ordinary looking women, live poor lives. In the 

famous Tale of Cinderella when she was shabby looking nobody liked her, when 

she was beautiful she was liked by the Prince of the country. Similarly, Anupama 

gets surprisingly prosperous and happy married life when she was beautiful in the 

novel, and looses everything as she was affected by leukoderma. Mary 

Wollstonecraft an early feminist writes in Frankenstein chapter 23, “Nothing is 
as painful to the human mind as a great and sudden change.” Thus, Anupama 
is shocked by the change of color of her skin which changes her life suddenly. 

As a humanist, the novelist has profound concern for the women. She tries to tell 

the readers that women like Anupama should not be neglected for their loss of 

physical beauty. Women should be treated at least as a fellow human being. So, 
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she presents her heroine a fighting woman against all the unjust norms of the 

social order including a woman should be beautiful. 

3.  Simon De Beauvoir’s Theory 

Simon De Beauvoir in ‘The Second Sex’ theorises the role of the female body in 

social life of a woman. She says “to be present in the world implies strictly that 

there exists a body which is at once a material thing in the world and a point of 

view towards the world” (Beauvoir 39). She further discusses that men 

considering themselves essential being or ‘default’, has treated woman as the 

unessential being or ‘other’. She talks about the ‘everlasting disappointment’ of 

woman and concludes that men and women despite of their differences should 

affirm a mutual respect relationship. Mary Wollstonecraft in The Vindication of 

the Rights of Women says “I do not wish women to have power over men, but 
over themselves.” 

In the beginning of the novel, Anupama was presented by the author as a woman 

of beauty and attraction, she was presented as a module ‘of Feminine’ in this 

given critical category. The author presented her like a fairy girl, where things 

around Anupama were ideal and beautiful until her marriage with Anand. She 

was presented in a way where her beauty is focused more than the person in her. 

Anupama is objectified by Anand and his family members, as in Coventry 

Patmore’s long poem ‘Angel in the House’. The poem reads like this: 

Man must be pleased; but him to please 

Is woman’s pleasure; down the gulf 

Of his condoled necessities  

She cast her best, she flings herself 

Similarly, at the first sight, Anand falls in love with her beauty, sweet voice and 

charms without any consideration for her character and inner heart. He shows a 

lot of interest in meeting her, talking to her and marries her irrespective of his 

mother’s telling not to marry Anupama. ‘Clad in a deep red sari, she reminded 

him of a beautiful rose’ (12). Even her marriage is mentioned as a ‘fairy tale’ 

marriage by the author. ‘Anupama feels as though she was in the midst of a fairy 

tale’ (35). It means that the marriage is not a real-time marriage but it is 

dreamlike, above the reality. 

A few months after the departure of Anand to London for his master degree in 

medicine, Anupama is expecting him to invite her to go to London soon. She was 

waiting for the visa and other formalities but to her shock, the white patches in 

her leg make her life dark. She was driven away from home by her in-laws when 

they find the white patches in her leg. She was eagerly expecting her husband to 

understand her and to be invited by Anand to live in London and that could be an 

escape from the present poor conditions of her life. She writes a series of letters 

to Anand but he did not reply to her. When Anupama understands that Anand has 

abandoned her, the life becomes miserable. Anupama lost her hopes in everything 
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and everyone. She is very critical about the silence of Anand and understands his 

irresponsible nature. Now she realises the role of leukoderma in her life. It gives 

her another understanding that she was loved and married by Anand only for the 

external charm.  

3.1  Elaine Showalter’s Theory 

Elaine Showalter says, “women reject both imitation and protest – two forms of 

dependency – and turn instead to female experience as the source of an 

autonomous art, extending the feminist analysis of culture to the forms and 

techniques of literature” (qtd. in Krishma Chaudhary). 

When Anupama realises the irresponsible and body loving attitude of Anand, she 

breaks up in to pieces, tries to commit suicide but somehow, overcomes even the 

suicidal instinct. At that time, she receives a letter from one of her friends 

Sumithra. Sumithra invites her to Bombay and suggests her to take up a job there. 

Anupama makes use of this opportunity and goes to Bombay and take up a simple 

job. Here again her friend’s husband tries to misuse her for his sexual pleasure. 

That the author tries to portray that the men do not want an ugly woman in their 

lives to marry and live but for sexual relationship anybody is consumable and any 

disease is okay for the majority of men. Overcoming the troubles caused by Hari, 

she finds a new job and new place to live. As the novel moves, she becomes more 

confident, takes up a decent job and earns well which makes her self-sufficed. 

She sends money to her father, even forgets about spreading of the patches in her 

body. She keeps a good friendship with the right spirited men, like Vasanth and 

Giri since she is matured in her understanding of men, she does not compare them 

with either Anand or Hari. At the end of the novel, she becomes a professor in a 

college; training and teaching art that actually wonder the readers. 

4.  Findings 

The novelist takes her characters from object or ‘Angel women’ metaphor to 

subject or ‘female’ position. The author pictures how women are treated like an 

object or commodity; women are considered just the possession of men in the 

society. The men want to show off to their world that they have got a beautiful 

wife. In The Dark Room by R.K. Narayanan the hero Ramani takes pride in taking 

his beautiful wife to public places but treats very differently at home. So, it is an 

evident through the novel Mahaswetha, that men take pride in having a beautiful 

wife. Anupama symbolises, the trauma of any woman who is a victim in similar 

life condition, when a woman becomes an ‘ugly woman’, her life becomes 

miserable.  

5.  Conclusion 

The paper proves that women are treated as an object of men’s choice in India 

and the situation becomes worse when the women lose their beauty on various 

reasons. There are signs like Anupama who fights against the unjustifiable 

attitude of men and creates an independent life and become a successful woman. 
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Anupama’s character is a prototype of many Indian women who are fighting and 

moving forward, towards a better life in spite of the hardships they encounter.  
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Abstract 

Dalit literature is an important part of Indian literature. It is marked as revolt. But, 

it is with hopes for liberation and equal rights of ‘untouchables’ as human beings. 

Basudev Sunani is a dalit writer from Orissa. He voices out for the victimized in 

the society. His poems like Body Purification, Coaching Centre and Smell of 

Untouchability help to explore the cultural and racial contempt of the learned 

men. This paper attempts to reveal the fact that how the working-class men are 

humiliated in the well-informed society. Sunani relentlessly exposes the 

inhumanities and prejudices through his poems. The dalit men are exploited in 

the social environment. Sunani is the defense of the people of impurity.  

Keywords: Imposed silences, Social atrocities, Exploitation, Untouchability, 

Revolution, Inhumanness, Victimization, Casteism, Stereotypical thinking, 

Discrimination, Imprisonment of emotions. 

Introduction 

The human touch is like a sword. It possesses both the ends that either to heal or 

wound. The compassionate touch is powerful to heal the hurt of every human on 

earth. Every religion insists upon the touch of God to sanctify the sinners. Even 

in the Bible Jesus Christ touches upon the sick and sinners to heal them physically 

and spiritually. This paper focuses on the touch that is strong in wounding the 

feelings of others. Basudev Sunani is a dalit poet. He attempts to bring out the 

touch of fellow beings which make the so called learned and upper caste men feel 

impure. The caste factor has become so deep to turn into tradition. Sunani acts as 

a mouthpiece to exhibit the different forms of social atrocities against the lower 

caste people. The humanity should play a significant role in every man’s life. But, 

here the poems of Sunani express the inhumanness of the upper caste in the 

society. 

The upper caste men are expected to retrospect about their treatment of the 

working class men from the lower caste. Neither the stacks of tulsi leaves nor 

tons of sandal paste are strong enough to remove the unpleasant smell of these 

people. It is because of the duty of cleansing the drainage. The men from the 

lower caste, clean the sewer tank of the upper caste people taking out bucket loads 

of faeces floating on the water. Of course, it gives their body unpleasant smell. 

They render their services for the people those who live in the society. The 
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learned or the upper caste men nose snivel, mouth retch and their eyes squirm in 

return for their service. The absence of these men’s service in the society cannot 

be imagined. It is explained in a wonderful manner in the words of Sunani. Even 

a single day sickness of a lower caste man makes the streets stay upswept, the 

latrines choke and hospitals groan because of unhygienic situation. Other people 

in the society should be ready to face the embarrassing situation of unhygienic. 

These men expect their respect as other humans who live in this world.  

The intelligence and education should help them understand and appreciate the 

service of any human despite of his caste or religion. The poet views the working 

class men from the lower caste know the difference between shit and rice. Since, 

he uses the same fingers for both the works. Neither the intelligence nor the 

education becomes a failure to teach the meaning of reverence. The insulted 

identity of them needs to be unveiled. The lines of Sunani’s Body Purification 

express the inevitability of their contribution in the society.  

  You may scoff and sneer at me, 

  but when I’m not around, 

  I know you have a mental breakdown. 

The upper-class men are compelled to think about the lower caste workers in their 

absence. The presence of their significance cannot be ignored. Though they are 

mocked and scorned in their presence. But the absence of them cannot be 

tolerated because they play an important role in this society. The working-class 

men do not expect them to be pleased but rather to be respected. 

The learned men feel impure when they touch the lower caste men. They take a 

dip in water in order to purify themselves from their impurity. The impurity lies 

in their soul. It is not about the body to be purified but their mind. The 

sanctification of mind and soul is necessary to reach the Supreme. The holy 

scripts and religious doctrines which they follow end up in failure. Sunani’s the 

poem Coaching Centre exhibits the sense of impurity.  

  Oh learned men! 

  You surely know  

  That impurities of touch 

   Completely dissolve 

   When a high caste man 

   Takes a dip in water 

   And changes his clothes 

The upper caste upper men’s mind is polluted by the caste and religion. The act 

of cleansing of the body cannot be a solution to get rid of their impurity. They 

cannot shake off their “untouchability” which clings to their mind. The education 

and intelligence have not helped them to treat others as they respect themselves. 

They remain untouchables mentally. The social atrocities against the lower caste 

men have been prevailing over thousands of years together. The thinking of these 

“learned men” remains unchanged. The caste factor is turned into a tradition that 
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these men need to be treated like this. The social facts are necessary to be 

understood and not to be ignored. The human being cannot stand in isolation but 

rather interdependent. The inter-dependence of human beings is inevitable to lead 

our daily life in the society. The humanity in every human should be highlighted 

rather than the caste. Either the caste or the social status should not dilute the 

original fact of interdependence.  

Basudev Sunani is specific in addressing the upper caste people as “learned men”. 

Because, the belief of a few Brahmins that intellectuality is in their hands. The 

poet is not voicing out either for equality or liberty but for the equal respect as 

other human beings experience. The work of their hands should not be go 

unnoticed. The casteism is the root of all these problems. The brutal treatment of 

untouchability must be unveiled in the society. The education is the right way 

which can help in the dilution of segregation in the name of caste.  

The brutal attitude of untouchability, wounds the feeling of human beings. It 

remains as a scar for milenia. The imposed silences of these lower caste men 

make them learn the art of hiding themselves from the “learned men”. Sunani’s 

thought provoking lines exhibit the question of untouchability: 

  No-one has been able to decide 

   If untouchability 

   Is a colour or a touch, 

   A feeling or an ideal; 

   Whether it resides 

   In the one who touches, 

   Or the one who is touched 

The poet expects the learned men to begin a coaching centre to preach about 

untouchability. It makes them earn good money out of it. The questions of how 

and why they have remained untouchables remain unanswerable. There is no one 

to decide whether the untouchability is a colour or a touch, a feeling or an ideal. 

The lower caste people have remained untouchables over the millennia. They 

have been victimized in the caste based society. The thought of untouchability 

whether lives in the person who is touched by a lower caste man or in the mind 

of one who touches him. The men who call themselves as learned are laughed at 

because of their inability to shake off their ‘untouchability’. If they wish, they 

could start teaching the untouchables how to remove untouchability. The learned 

men are mocked at because of their attitude of taking a dip in the water to get rid 

of untouchability. The poet points out such attitudes as blindness of inner self. 

The act of sprinkling cow dung water is to purify the street in which the lower 

caste men’s feet imprinted. The enragement is shown towards the working class 

people since they belong to the low caste. The air which these upper caste men 

breathe is suffused with the dirty breath of such men. The bricks of their house 

are made from the clay of the river where the working class men’s hut stands. 

Even the bricks are made by the supple hands of them. They are able to accept 
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the works done by them but not ready to treat as humans. Almost these people 

are discarded as untouchables. The beautiful houses are built with the help of 

these working class men but they are neglected.  

  You preach that untouchables 

   Are not human beings, 

   That they are worse than animals,  

   To be despised”. 

These lines represent the utter humiliation of the working class people in the 

society. The deep repugnance of the learned men is quiet visible. The existence 

of inhumanity prevents the growth of a social structure. The brutal treatment of a 

person is the great social crime. The education needs to enlighten the minds of 

these learned men. The poet calls them to examine their courage to look at the 

rubble. In order to make them understand, the poet ascertains that every brick of 

his home bears the sweet smell of untouchability.  

The educated dalits like Sunani analyzes the problems of the dalits. He presents 

the facts in a better way that untouchability is the pollution of the mind. The inner 

thoughts and ideas are disseminated properly. The impurity of untouchability 

needs to be unveiled among the people. Sunani enlightens the society on the 

social and intellectual discrimination of the oppressed people. The social levels 

of working class men are needed to be uplifted.  
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Abstract 

In this study, the zinc oxide nanoparticles are biosynthesized by a novel, green 

method using the leaf extract of the medicinal plant Pavetta indica Linn. The 

nanoparticles were subjected to the studies - XRD, SEM, EDAX, and PSA 

analysis. The ethanolic extract of Pavetta indica Linn. was subjected to 

phytochemical screening and GCMS studies. The plant extract have indicated a 

significant microbial activity against the microbes - K. oxytoca and B. cereus.  

Keywords: Pavetta indica Linn, ZnO nanoparticles, green chemistry, 

antibacterial activity 

1.  Introduction 

Nanotechnology is a multidisciplinary field undergoing significant development. 

The nanoparticles assume novel structural, optical and electronic properties that 

are not attainable by individual molecules as bulk solids1. The characteristics of 

metal and metal oxide nanoparticles have been of great interest due to their 

distinctive features such as catalytic activity, optical, magnetic and electrical 

properties. The number of viable methods have been designed for the synthesis 

of nanoparticles having size-specific dependent properties. The eco-friendly 

green chemistry has provided guidance for synthesis of nanoparticles that are not 

harmful to environment and human health2. Pavetta indica Linn.3,4 (Tamil: Kattu 

thirani, Panna pavadai, Sirukonnai, Pavattai) is a shrub or small tree belongs to 

the family of Rubiaceace. The leaves very variable elliptic – oblong to elliptic – 

lanceolate and obovate – oblong, glossy – green flowers are white. The roots are 

said to possess purgative, aperient, diuretic and tonic properties and are 

prescribed in visceral obstructions, jaundice, headache, urinary diseases and 

dropsical affections. The phytochemical investigation5, chemical composition of 
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essential oil6 and physio – phytochemical screening7 had been reported to this 

plant. The plant was studied and found to possess anti – inflammatory potential8, 

analgestic9, antimicrobial10, antipyretic activities11. In the present study involves 

the green-chemistry approach for the synthesis of ZnO nanoparticles from the 

plant extract - Pavetta indica Linn. It also focuses on the phytochemical 

screening, GCMS analysis and anti-bacterial activity of the crude extract. 

2.  Materials and Methods 

The leaves of Pavetta indica were collected from Elamanur region (Near 

Vathalai, Cauvery river region) from the month of July at 5:00 p.m. They were 

identified and authenticated by the Rapinet Herbarium, St. Joseph College, 

Tiruchirappalli, Tamil Nadu, India. 

2.1  Sample preparation 

The leaves of Pavetta indica Linn. were shade dried and pulverized well. About 

20 g of the plant leaves were soaked in 100ml of ethanol and methanol. It was 

left for 24 hours in order to extract the phytoconstituents- alkaloids, carbohydrate, 

tannins, steroidal glycosides, steroids, flavanoids, acids and others. The above 

extracts were filtered using Whatmann No.1filter paper the residue was removed. 

2.2  Phytochemical Screening 

The phytochemical screening12,13 of the leaf extracts were carried out applying 

the standard methods and tests as prescribed by J B Harbone14. Hence, the 

presence or absence of various phytoconstituents was determined. The 

experimental procedures and the results are given in the Table 1.  

 

Table-1 

Details of Phytochemical Screening of the extracts of Pavetta indica Linn. 

Sl. 

No. 
Name of the Test with Experimental Procedure 

Phyto-

constituent 

1. a) Mayer's test: 0.5 ml of extract was treated with 

Mayer's reagent (pottassiomercuric iodide solution) 

to gave cream colored precipitate. 

Alkaloids 

b) Dragondraff test: 0.5 ml of extract was treated with 

Dragendroff’s reagent (potassium bismith iodide). 

Formation of orange or orange red precipitate was 

obseved. 

Alkaloids 

c) Wagner test: 0.5 ml of extract was treated with 

Wager’s reagent (solution of iodine with KI) and it 

gave an brown or reddish brown precipitate. 

Alkaloids 
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Sl. 

No. 
Name of the Test with Experimental Procedure 

Phyto-

constituent 

2. a)  Molish test: 0.5ml of extract was treated with 1 ml 

of alpha napthol and Con. H2SO4, which gave purple 

coloation. 

Carbohydrates 

b)  Fehling test: 0.5 ml of extract to which equal 

quantity of Fehling’s solution A & B were added. 

The content was heating to give brick red precipitate 

was obtained. 

Carbohydrates 

3. Foam test: Dilute 1ml of alcohol in 0.5 ml of extract. 

The mixture was diluted to 20 ml of distilled water. It 

was shaken well for 15min. The formation of foam was 

observed. 

 Saponins 

4. Lead acetate test: 0.5 ml of alcoholic or aqueous 

extracts was treated with lead acetate solution. White 

precipitate was observed. 

Tannins 

 

5. Ferric chloride test: 0.5 ml of alcoholic extracts was 

treated with 2 drops of neutral ferric chloride. brownish 

green coloration was observed 

Pseudotannin 

(Condensed  

tannin) 

6. Ammonia test: 0.5ml of extract was treated with 

aqueous ammonia solution. It was exposed to air which 

gradually develops a green color. 

Chlorogenic  

acid 

7. NaOH test: 0.5 ml of extract was treated with aqueous 

sodium hydroxide solution formation of blue violet 

coloration 

Anthocyanin 

8. Libermann's Burchard test: 0.5ml of extract was 

dissolved in 2ml chloroform. The mixture was treated 

with acetic acid, acetic anhydride and conc. H2SO4 gave 

bluish green coloration. 

Steroidal 

glycosides 

9. H2SO4 test: 0.5 ml of extract was treated with 80% 

H2SO4, gave deep yellow color. 

Saponin  

glycosides 

10. Ammonia test: 0.5 ml of extract was mixed 2ml of 

ammonia. The mixture was observed under UV and 

visible lights - formation of fluorescence. 

Flavonoids 

11. Shinoda's test: 0.5 ml of alcoholic extract was treated 

with magnesium foil and conc. HCl. It gave intense 

cherry red coloration 

Flavones 
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Sl. 

No. 
Name of the Test with Experimental Procedure 

Phyto-

constituent 

12. NaOH test: 0.5 ml of alcoholic extract was treated with 

10% Sodium hydroxide solution, yellow coloration was 

observed. 

Coumarin 

13. Salkowaski test: 0.5 ml of extract was dissolved in 1ml 

of chloroform. The mixture was treated with Conc. 

H2SO4. . It gave red coloration. 

Steroids 

 

2.3  Gas chromatography - Mass spectroscopy 

The ethanolic extract was subjected to GC-MS analysis15-17 of the instrument 

GCMS (Schimadz U Japan) with Elite - DB - 5M Column and the GCMS solution 

version 2.53SV3 software. Initially oven temperature was maintained at 30 °C 

for 2 minutes and the temperature was increased gradually up to 200 ºC at 

10.0/35.0 min and 4.0 µL of sample was injected for analysis. Helium gas 99.9% 

of purity was used as carrier gas as well as elution. The flow rate of helium gas 

set to 1.5ml /min. The temperature was maintained at 230 ºC. The sample injector 

with split ratio is 20 throughout the experiment periods. The mass spectroscopic 

analysis was done at 70 eV. The spectra were recorded for mass range 40 – 1000 

m/z for about 35 minutes. The separated compounds were identified by 

comparing their mass spectra with the mass spectral data of the compounds 

present in the data bank. The GCMS chromatogram is attached in Figure 1.1.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 GCMS Chromatogram of Pavetta indica Linn. 
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2.4 Anti bacterial activity18 

A panel of 10 common pathogenic organisms were used in this study which 

includes six gram negative bacterial species (E. coli, S. marcescens, E. aerogenes, 

K. pneumoniae, K. oxytoca, S. haemolyticus) and four gram positive bacterial 

species (S. aureus, S. lentus, B. cereus, B. paucivorans). Nutrient agar medium is 

prepared using the following ingredients peptone 1.5 g, agar 17 g, yeast 1.5 g, 

sodium chloride 5.0 g and distilled water 1000 ml. The pH was maintained 7.4. 

All bacteria were cultured aerobically overnight at 37˚C in nutrient agar medium. 

The sterilization media, culture tubes, pipettes and other materials was done by 

autoclaving at 15lbs/sq inch pressure for 30 min. A bacterial stain was transferred 

to nutrient medium and incubated overnight at 37˚C. The number of colony 

forming unit was found to be 103 per ml. The stock solutions of sample were 

prepared in ethanol at the concentration of 1000 µg/ml. The above sample was 

dissolved in ethanol at different concentration ranging from 50 µg/ml, 100 µg/ml 

and 200 µg/ml. 

2.4.1  Disc diffusion method 

The disc diffusion method was used to investigate antimicrobial effects of 

ethanolic extract with different concentrations of Pavetta indica Linn. In this 

method petri plates containing 15ml of nutrient agar medium were inoculated 

with 108CFU/ml of each test bacteria. Sterile filter paper discs (6 mm in diameter) 

were impregnated with 10μl of the plant extract with different concentration 

(50,100, 200 μg/disc) placed on the surface of the medium. Negative controls 

were prepared using the same solvent (Ethanol). A standard disc containing 

ciprofloxacin antibiotic drug (30μg/disc) was used as a positive control for 

antibacterial activity and this standard discs was incubated for 24hrs. The 

assessment of antibacterial activity was based on the measurement of the 

diameter of inhibition zone formed around the disc. 

2.5  Synthesize of ZnO nanoparticle 

The ZnO nanoparticles were synthesized19 using plant leaf extracts of Pavetta 

indica Linn. Exactly 0.1 M solution of Zn(NO3)2.6H2O. It was mixed with 10 mL 

of leaf extract of Pavetta indica Linn. through magnetic stirring at 80 °C for about 

2 hrs. The zinc-ions of the nanometrial more likely to form complex with the 

phenolic-type of phytoconstituents present in the extract. This complex formed 

was ultra-centrifuged at 10000 rpm for 10 min. The residual complex was washed 

with water and again subjected to centrifugation at 5000 rpm for 10 min. Finally, 

the residual zinc-complex was separated dried in an oven at 40 °C for 8 hrs. The 

dry zinc-complex was calcinated in muffle furnace at 450 °C to get zinc oxide as 

nanoparticles. 
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3.  Results and Discussion 

3.1  Phytochemical Screening 

The results of the phytochemical screening of the plant Pavetta indica.Linn. and 

its GCMS profiling are presented here. The plant Pavetta indica Linn was 

analysed qualitatively for the phytochemically active compounds and the results 

are given in the Table-2. The ethanolic and methanolic extracts of the leaves of 

Pavetta indica Linn. showed the presence of phytochemically active compounds 

such as alkaloids, carbohydrate, tannins, steroidal glycosides, steroids, 

flavonoids. The following metabolites were analysed to be absent in the ehanolic 

and methanolic extracts saponins, sapanin glycosides, cumarin, anthocyanin and 

flavones. The details are given in the Table-2. 

Table-2  

Details of Phytochemical Screening of the extracts of Pavetta indica Linn. 

Sl. No.  Phytoconstituents Ethanolic Extract 

1. Alkaloids + 

2. Carbohydrate + 

3. Saponin - 

4. Tannins + 

5. Pseudo tannins + 

6. Chlorogenic acid + 

7. Anthocyanin - 

8. Steroidal Glycosides + 

9. Saponin Glycosides - 

10. Flavonoids + 

11. Flavones - 

12. Coumarins - 

13. Anthracene Glycosides - 

14. Steroids + 

3.2  GCMS Analysis 

GCMS analysis was carried out on the ethanolic extracts of Pavatta indica Linn 

showed as many as 36 compounds to be present. The GCMS analysis was done 

using the instrument GCMS (Schimadz U QP2010 with GCMS solution version 

2.53 software. The sample volume was 4.0µL. The sample of ethanolic extract 

was run for 35 minutes. The chromatogram (Fig. 1) showed prominent peaks in 

the retention time ranging 4.0-38.0 minutes. 

Based on the percentage peak area the compounds 1,2- benzene dicarboxylic 

acid, diethylester (CAS) Ethyl phthalate, 2,4-Imidazolidinedione, 1-[[(5-nitro-2-
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furanyl) methane]amino]-(CAS)upiol, phalic acid, allyl ethyl ester(CAS) 

Ethylallylphthalate,1,3-dioxoline, tartronic acid, (P-Ethoxyphenyl)diethyl ester 

were found to be significantly in higher quantities with the peak areas ranging 

from 59.63 to 60%. The compounds methane, sulfinyl bis-(CAS) dimethyl 

sulfoxide, propane, 2-chloro-(CAS) 2-chloropropane, n-butyric D7 acid were 

observed to be in moderate quantities with the peak area ranging from 20 to 21%. 

The following compounds 1,2-benzenedicarboxylic acid, phthalic acid, butyl 

ester, di isobutyl benzene-1,2-dicarboxylate, hydrazine, hexadecanoic acid, 

palmitic acid, octadecanoic acid, strearic acid, 3,4-hexanediol, tetradecanoic acid, 

myristic acid, decanoic acid, capric acid, 1-propanamine, n-propylamine, 

formamide, nonane, 3-bromodecane, 4-heptane were quatified to be in lower 

amounts with the peak area ranging from 1 to 5%.  

3.3  Antibacterial Activity 

The following table shows that K. oxytoca exhibits distinctive zone of inhibition 

when compared with other gram negative bacterial species. Similarly, B. cereus 

gave better zone of inhibition in gram negative bacterial species. The above 

results reveal that increasing the concentration of substance in the plant extract 

increases the zone of inhibition against the gram positive and negative bacterial 

species. The negative control does not exhibit any zone of inhibition. 

Table 1.4  

Anti bacterial Activity of ethanolic extracts of Pavetta indica Linn. 

Types of 

Bacterial 

species 

Bacterial  

Species 

Zone of Inhibition (mm) 

50 µg/ml 100 µg/ml 200 µg/ml 

 

 

Gram Negative 

E. coli 10 12 15 

S. marcescens 9 11 13 

E. aerogenes 8 10 14 

K. pneumoniae 13 15 18 

K. oxytoca 11 14 19 

S. haemolyticus 10 11 13 

 

Gram Positive 

S. aureus 9 10 12 

S. lentus 7 10 13 

B. cereus 10 13 15 

B. paucivorans 9 11 14 

 

3.4   Nanoparticle Studies 

X- Ray Diffractometer (Kα – XRD 1223) was used to study the powered sample 

for confirming the presence of ZnO and for obtaining its structure. The peaks of 



  

___________________________________________ 

ReTeLL (December 2017), Vol. 18 

~29~ 

‘2θ value’ are in the range - 32.13°, 34.50°, 36.52°, 47.52 °, 56.56°, 63.81°, 

68.35°, 69.32°, 77.20° corresponding to the pure ZnO. The peaks observed in the 

graph are found to be in good agreement with the literature as reported by Samira 

Bagheri et.al 20. The average size of the particles was determined by applying the 

Debye-Scherer’s formula.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: X-Ray Spectrum of ZnO Nanoparticle 

The SEM analysis was used to determine the structure of the reaction product 

(ZnO) that was formed. Thin films of the sample were prepared on a carbon-

coated copper grid by just dropping a very small amount of the sample on the 

grid, extra solution was removed using a blotting paper and then the film on the 

SEM grid was allowed to dry by putting it under a mercury lamp for 5 min. The 

spongy shaped SEM images showed individual zinc particles as well as a number 

of aggregates (Fig. 1.3).  

 

 

 

 

 

 

 

 

 

Fig. 3:  SEM images of ZnO nanoparticles 
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EDAX results in Figure 1.4 further confirm the occurrence of the zinc oxide 

nanoparticles. Thus, the crystal studies are supporting the biosynthesis of the ZnO 

nanoparticles.  

 

 

 

 

 

 

 

 

 

 

Fig. 4:  EDAX spectrum of ZnO nanoparticle 

 

Fig. 5: PSA image of ZnO nanoparticle 

The average size of the nanoparticles and the statistical distribution of the size 

are determined using the particle size analyzer (Malvern). The results are shown 

in Figure1.5. The particle size of zinc oxide nanoparticles are found to be in the 

statistical range starting from 100 to 800 nm. 
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4.   Conclusion 

The results of the Phytochemical screening reveal that the ethanolic extract of 

Pavetta indica Linn. contains the phytoconstituents - alkaloids, carbohydrate, 

tannins, steroidal glycosides, steroids, flavonoids, etc. The GCMS analysis of 

ethanolic extracts indicates the presence of 36 phytoconstituents belonging to the 

types of acids, alkanes, amines, esters and phenolic compounds. Hence the 

medicinal plant Pavetta indica Linn. has been found to possess significant 

phytoconstituents that might be attributed to the medicinal characteristics. An 

antibacterial result has shown that the plant inhibits the growth of both gram 

positive and negative bacterial species. The synthesized Zinc oxide nanoparticles 

were confirmed to be in the acceptable statistical distribution of size.  
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Abstract 

Densities and viscosities of binary liquid mixtures of 1,2-propanediol + 

cyclohexanone, 1,2-propanediol + benzaldehyde and 1,2-propandiol + 

methylbenzoate were measured at 308.15 K and 318.15 K over entire range of 

composition. From the density () and viscosity () data the excess 

thermodynamic properties, viz., the excess volume (VE), molar volume (V), 

deviation in viscosity (), interaction parameter (d) and excess Gibbs free 

energy of activation of viscous flow (G*E) were calculated. The values of excess 

parameters namely VE,  and G*E were fitted to Redlich Kister type 

polynomial equation. Further heat of mixing and IR spectra were studied at 

equimolar concentration. From these results, the nature of interaction has been 

discussed in terms of intermolecular interaction between the mixing components. 

Key words: Excess volume, Deviation in viscosity, Excess Gibbs free energy of 

activation of viscous flow. Heat of mixing and IR-Study.  

INTRODUCTION 

Physico-chemical and thermodynamic investigations play an important role in 

helping to understand the nature and extent of patterns of molecular aggregation 

that exists in binary liquid mixtures and their sensitivities to variation                                   

in composition and molecular structure of pure components [1]. A full 

understanding of thermodynamic and transport properties of binary liquid 

mixtures is essential in many chemical engineering processes such as                       

separation process, design calculation, heat transfer, mass transfer, fluid flow and 

so forth [2]. 

The present work is focused on the study of molecular interactions in binary 

liquid mixtures of 1,2-propanediol + cyclohexanone, 1,2-propanediol + benzaldehyde 

and 1,2-propanediol + methylbenzoate and reported experimental data such as 

density () and viscosity () at 308.15 K and 318.15 K over the whole 

composition range. From the experimental density and viscosity data, the values 

of excess volume (VE), deviation in viscosity (), molar volume (V), interaction 

parameter (d) and excess Gibbs free energy of viscous flow (G*E) were 

calculated respectively. 

1,2-propanediol is self associated component through intermolecular and 

intramolecular hydrogen bonding and the dipole moment value is  = 2.27 D. 
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Cyclohexanone exhibits weak dipole-dipole interaction in pure state and dipole 

moment value is  = 3.01 D. Benzaldehyde and methyl benzoate are polar, non-

associated in solution, flavour components and the dipole moment values are  = 

2.89 D,  = 1.94 D and good hydrogen bonding acceptors. A survey of literature 

has shown that no experimental physico-chemical studies for the above binary 

liquid mixtures were reported earlier. 

EXPERIMENTAL METHODS 

The chemicals used in the present study are analytical grade (Merck) and further 

purified by standard methods [3,4]. Before use, the chemicals were dried by 

suitable drying agents to remove the water content, if any. The mixtures were 

prepared by knowing mass and were kept in special air tight glass stoppered 

conical type bottles to avoid evaporation. The weighing measurements were 

performed on a Shimasdzu Auy 220 Japan electronic digital balance with 

precision of  0.0001 g. 

The density of pure liquids and their liquid mixtures were measured by using 

special type specific gravity bottle of 10 ml capacity with an accuracy  0.0001 

g. The specific gravity bottle containing solution was immersed in a constant 

temperature water bath (Guna company) measured at 308.15 and 318.15 K. Each 

reported values are the average of at least three measurements. 

The viscosity of pure liquids and their liquid mixtures were measured by using in 

Ostwald viscometer of 10 ml capacity. The viscosities at temperature 308.15 and 

318.15 K were measured. The time given to attain thermal equilibrium for the 

content of viscometer was 15 min. The time of flow was measured with an 

accurate stop watch which is capable of measuring time to within 0.01 s. Three 

sets of reading for the flow time were taken and the average values were taken 

for each pure liquids and liquid mixtures. 

Heat of Mixing 

Heat of mixing of binary liquid mixtures were measured with calorimeter (Dewar 

flask) at equimolar concentration. 

IR study 

IR spectra for pure liquids and equimolar liquid mixtures were recorded by Perkin 

Elmer FT-IR. 

RESULTS AND DISCUSSION 

Comparison of experimental density () and viscosity () values with literature 

values for pure 1,2-propanediol, cyclohexanone, benzaldehyde and 

methylbenzoate are presented in Table-1. There is a good agreement with 

literature values at 308.15 and 318.15 K temperature for both density () and 

viscosity (). 
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The densities () and viscosities () of given binary mixtures at 308.15 K and 

318.15 K are presented in Tables 2-7, which also include the values of excess 

thermodynamic function viz., Excess volume (VE), deviation in viscosity (), 

molar volume (V) and excess Gibbs free energy of activation of viscous flow 

(G*E). It can be seen that variation of density and viscosity with composition of 

binary mixture is non-linear which indication the presence of molecular 

interaction [20]. 

The excess volume of the given binary liquid mixtures was evaluated from the 

molar volumes of mixtures and that of its pure components V1 and V2 using the 

equation (1) [21]. 

1 1 2 2 1 1 2 2

1 2

VE

mix

x M x M x M x M

  

     
       

    
  ... (1) 

The molar volume (V) of mixture and their pure liquids components were 

calculated from the measured density (mix) and pure liquids (1and 2) using the 

following equation (2) [22].  

1

n
i i

i

x m
V



   ... (2) 

where x1, x2 are the molefraction of the individual components of binary liquid 

mixtures respectively, V1 = 1

1

M


 and V2 = 2

2

M


, M1 and M2 are the molecular 

weight of the components 1 and 2. 1, 2 and  densities of the pure components 

1, 2 and of the binary mixtures. 

Viscosities of binary liquid mixtures and their pure liquids were calculated by 

using the following equation (3) [23]. 

B
At

t
 

 
  
 

  ... (3) 

where A and B are characteristic constant, t-is the time flow, - is the density. 

The deviation in viscosity () of the binary liquid mixtures was calculated from 

the observed viscosity of mixtures (mix) and that of its pure components using 

the equation (4) [24]. 

  = mix – (x11 + x22)  ... (4) 

where mix is the viscosity of binary liquid mixtures and 1 and 2 are the 

viscosity of pure component 1 and 2, x1 and x2 are the mole fraction of the 

components 1 and 2. 
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Grunberg and Nissan [25] put forward logarithmic relation between viscosity of 

binary liquid mixtures and their pure components in equation (5). 

 lnmix = x1ln1 + x2ln2 + x1x2d  ... (5) 

where d is interaction parameter regarded as a measure of strength of interaction 

between mixing component molecules. 

Excess Gibbs free energy of activation of viscous flow (G*E) values for the 

liquid mixtures were computed from the following equation (6) [26]. 

 G*E = RT[ln(mix V) – (x1ln(1v1) + x2ln(2v2))]  ... (6) 

where R is gas constant, T = 308.15 K and 318.15 K. 

Excess values of other parameter are calculated using the relation (7) 

AE = Aexp - Aid  ... (7) 

Aid = xiAi, xi and Ai are the mole fraction and parameters of the ith component 

liquid. 

All the calculated excess values were fitted to Redlich-Kister type polynomial 

equation (8). 

AE = x1x2[a + b(x1 – x2) + c(x1 – x2)]  ... (8) 

by the method of least square to derive the adjustable parameter a, b and c. From 

these a, b and c values, theoretical values for all the excess parameters were 

calculated using the following relation (9). 

  =   
1/2

2

exp / ( )E E

calA A n m  
  

  ... (9) 

where n is the number of measurements and m is the number of adjustable 

parameters. The values of a, b, c and  are given in the Table-8.
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Table 1.1:  

Comparison of density () and viscosity () values with literature values of pure liquids at 308.15 K and 318.15 K 

Name of the Components Temperature K 
Density /g cm-3 Viscosity /m Pa.s 

Expt. Lit. Expt. Lit. 

1,2-propanediol 308.15 1.0256 1.0251 [5] 21.3250 25.2200 [6] 

318.15 1.0199 1.0180 [7] 12.7391 12.7800 [8] 

Cyclohexanone 308.15 0.9290 0.9306 [9] 1.3140 1.6562 [10] 

318.15 0.9237 0.9225 [11] 1.0640 1.3700 [12] 

Benzaldehyde 308.15 1.0353 1.0324 [13] 1.0387 1.2490 [14] 

318.15 1.0254 1.0266 [15] 0.9542 1.0234 [16] 

Methyl benzoate 308.15 1.0698 1.0706 [17] 1.4628 1.5100 [18] 

318.15 1.0623 1.0612 [19] 1.2654 1.2818 [20] 
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Table 1.2: 

Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +  

Cyclohexanone (2) at 308.15 K 

x1 
ρ  

(g.cm-3) 

VE  

(cm3.mol-1) 
  

(mPa.s) 

Δ 

(mPa.s) 

Δln 

(mPa.s) 
d 

V  

(cm3.mol-1) 

ΔG*E  

(kJ. mol-1) 

0.0000 0.9290  1.3140    105.4898  

0.1015 0.9369 -0.0851 2.7793 -0.5658 0.4663 -5.0737 102.2288 1.2056 

0.2030 0.9452 -0.1612 4.5808 -0.7954 0.6831 -3.6626 98.97688 1.7698 

0.2900 0.9531 -0.2576 6.1230 -0.9942 0.7308 -3.4393 96.1583 1.8964 

0.3905 0.9625 -0.3347 8.0197 -1.1086 0.7206 -3.6377 92.9366 1.8735 

0.4949 0.9728 -0.4091 10.1218 -1.0956 0.6624 -4.2951 89.5956 1.7248 

0.6010 0.9824 -0.3290 12.4745 -0.8661 0.5757 -5.5996 86.3559 1.5040 

0.6800 0.9900 -0.2617 14.2855 -0.6360 0.4911 -7.3045 83.9514 1.2861 

0.7804 0.9999 -0.1505 16.4953 -0.4352 0.3552 -11.4807 80.9211 0.9341 

0.8916 1.0123 -0.0744 18.9065 -0.2493 0.1817 -25.5944 77.5179 0.4799 

1.0000 1.0256  21.3250    74.2005  
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Table 1.3: 

Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +  

Cyclohexanone (2) at 318.15 K 

x1 
ρ  

(g.cm-3) 

VE  

(cm3.mol-1) 
  

(mPa.s) 

Δ 

(mPa.s) 

Δln 

(mPa.s) 
d 

V  

(cm3.mol-1) 

ΔG*E  

(kJ. mol-1) 

0.0000 0.9237  1.0640    106.0950  

0.1015 0.9318 -0.1081 2.0362 -0.2128 0.3971 -2.7322 102.7917 1.0611 

0.2030 0.9403 -0.2099 3.0674 -0.3667 0.5548 -2.3776 99.4948 1.4866 

0.2900 0.9481 -0.2984 4.0184 -0.4313 0.6089 -2.4071 96.6675 1.6344 

0.3905 0.9574 -0.3704 4.9804 -0.6427 0.5740 -2.7284 93.4317 1.5457 

0.4949 0.9678 -0.4525 6.0926 -0.7494 0.5164 -3.3562 90.0631 1.3933 

0.6010 0.9772 -0.3610 7.5468 -0.5339 0.4670 -4.4597 86.8147 1.2643 

0.6800 0.9847 -0.2853 8.6715 -0.3316 0.4098 -5.8833 84.4034 1.1121 

0.7804 0.9947 -0.1905 9.9173 -0.2579 0.2948 -9.3730 81.3377 0.8035 

0.8916 1.0070 -0.0977 11.3180 -0.1556 0.1508 -21.1181 77.9298 0.4130 

1.0000 1.0199  12.7391    74.6151  
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Table 1.4: 

Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +  

Benzaldehyde (2) at 308.15 K 

x1 
ρ  

(g.cm-3) 

VE  

(cm3.mol-1) 
  

(mPa.s) 

Δ 

(mPa.s) 

Δln 

(mPa.s) 
d 

V  

(cm3.mol-1) 

ΔG*E  

(kJ. mol-1) 

0.0000 1.0353  1.0387    102.4824  

0.1025 1.0351 -0.0497 1.8548 -1.2632 0.2701 -3.1620 99.5338 0.7019 

0.2103 1.0347 -0.0889 3.9582 -1.3439 0.7024 -2.6928 96.1690 1.8426 

0.2945 1.0344 -0.1205 5.5969 -1.4161 0.7943 -2.7439 94.0329 2.0581 

0.4005 1.0340 -0.1651 7.5720 -1.5914 0.7762 -3.1744 90.9903 2.0152 

0.5049 1.0336 -0.2065 9.4232 -1.8581 0.6794 -4.0124 87.9964 1.7679 

0.6048 1.0320 -0.1540 11.6619 -1.6459 0.5907 -5.3491 85.2235 1.5412 

0.6934 1.0307 -0.1158 13.6639 -1.4413 0.4814 -7.4200 82.7559 1.2592 

0.7925 1.0292 -0.0767 15.7714 -1.3442 0.3254 -12.0361 79.9923 0.8544 

0.9016 1.0275 -0.0505 18.1002 -1.2287 0.1334 -28.2425 76.9329 0.3529 

1.0000 1.0256  21.325    74.2005  
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Table 1.5:  

Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +  

Benzaldehyde (2) at 318.15 K 

x1 
ρ  

(g.cm-3) 

VE  

(cm3.mol-1) 
  

(mPa.s) 

Δ 

(mPa.s) 

Δln 

(mPa.s) 
d 

V  

(cm3.mol-1) 

ΔG*E  

(kJ. mol-1) 

0.0000 1.0254  0.9542    103.4718  

0.1025 1.0257 -0.0692 1.5412 -0.6210 0.2138 -1.9454 100.4448 0.5757 

0.2103 1.0256 -0.1076 2.6892 -0.7408 0.4910 -2.0212 97.0163 1.3433 

0.2945 1.0257 -0.1491 3.5623 -0.8626 0.5541 -2.1773 94.8244 1.4894 

0.4005 1.0257 -0.1914 4.7371 -0.9370 0.5644 -2.5722 91.7233 1.5204 

0.5049 1.0258 -0.2339 5.8978 -1.0066 0.5130 -3.2723 88.6682 1.3851 

0.6048 1.0247 -0.1871 7.1484 -0.9333 0.4464 -4.3946 85.8322 1.2094 

0.6934 1.0237 -0.1385 8.3220 -0.8039 0.3688 -6.1132 83.3241 1.0023 

0.7925 1.0226 -0.0993 9.5594 -0.7344 0.2506 -9.9468 80.5036 0.6843 

0.9016 1.0216 -0.0757 10.9307 -0.6488 0.1019 -23.4170 77.3790 0.2807 

1.0000 1.0199  12.7391    74.6151  
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Table 1.6:  

Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +  

Methyl benzoate (2) at 308.15 K 

x1 
ρ  

(g.cm-3) 

VE  

(cm3.mol-1) 
  

(mPa.s) 

Δ 

(mPa.s) 

Δln 

(mPa.s) 
d 

V  

(cm3.mol-1) 

ΔG*E  

(kJ. mol-1) 

0.0000 1.0698  1.4628    127.2200  

0.0987 1.0678 -0.0940 3.2905 0.0136 0.5843 -6.4812 109.1710 2.4827 

0.2023 1.0658 -0.1848 5.5264 0.0455 0.7871 -4.0065 116.3094 2.0663 

0.2946 1.0640 -0.2992 7.3794 0.0652 0.8289 -3.6302 111.3013 2.1882 

0.4038 1.0611 -0.3813 9.5670 0.0838 0.7960 -3.8159 105.4294 2.1157 

0.4950 1.0588 -0.4847 11.3895 0.0950 0.7260 -4.3949 100.4907 1.9394 

0.6097 1.0531 -0.3978 13.6492 0.0764 0.5996 -5.8500 94.4962 1.6165 

0.6895 1.0482 -0.2850 15.2136 0.0544 0.4939 -7.6525 90.5052 1.3330 

0.8054 1.0409 -0.1920 17.4925 0.0327 0.3233 -13.3344 84.3261 0.8873 

0.8937 1.0342 -0.0831 19.2333 0.0197 0.1816 -26.2543 79.7534 0.5033 

1.0000 1.0256  21.3250    74.2005  
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Table 1.7  

Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +  

Methyl benzoate (2) at 318.15 K 

x1 
ρ  

(g.cm-3) 

VE  

(cm3.mol-1) 
  

(mPa.s) 

Δ 

(mPa.s) 

Δln 

(mPa.s) 
d 

V  

(cm3.mol-1) 

ΔG*E  

(kJ. mol-1) 

0.0000 1.0623  1.2654    128.1182  

0.0987 1.0604 -0.0988 2.3953 0.1240 0.4337 -4.6870 109.9269 2.1670 

0.2023 1.0589 -0.2228 3.8255 0.2390 0.6391 -3.0119 117.0717 1.7414 

0.2946 1.0571 -0.3242 4.9909 0.3453 0.6919 -2.7988 112.0320 1.8965 

0.4038 1.0551 -0.4813 6.3544 0.4559 0.6813 -3.0019 106.0324 1.8790 

0.4950 1.0528 -0.5675 7.5585 0.6136 0.6442 -3.4918 101.0667 1.7844 

0.6097 1.0471 -0.4566 8.7606 0.4997 0.5269 -4.7356 95.0409 1.4756 

0.6895 1.0424 -0.3442 9.5322 0.3545 0.4268 -6.2558 91.0117 1.1975 

0.8054 1.0352 -0.2338 10.7262 0.2199 0.2774 -10.9960 84.7931 0.7937 

0.8937 1.0284 -0.1046 11.6284 0.1090 0.1543 -21.7486 80.1980 0.4469 

1.0000 1.0199  12.7391    74.6151  
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Table 1.8: 

Adjustable parameters a, b and c for Redlich – Kister polynomial equation 

with the standard deviation () for excess volume (VE), deviation in viscosity 

() and excess Gibbs free energy of activation of flow (G*E) for binary 

mixtures of 1,2-propanediol+ cyclohexanone, 1,2-propanediol + benzalde-

hyde and 1,2-propanediol + methyl benzoate at temperature 308.15K and 

318.15 K 

Temperature Parameters a b c  

1,2-propanediol + Cyclohexanone 

308.15K 

VE(cm3mol-1) -1.4839 0.1358 1.3782 0.0197 

(mPa.s) -4.0999 2.2807 0.5427 0.0645 

G*E (KJ mol-1) 6.8825 -4.4890 3.5493 0.0514 

318.15K 

VE(cm3mol-1) -1.6261 1.8799 1.1432 0.0172 

(mPa.s) -2.5170 0.7377 1.8252 0.0252 

G*E (KJ mol-1) 5.6931 -3.7644 3.6806 0.0540 

1,2-propanediol + Benzaldehyde  

308.15K 

VE(cm3mol-1) -0.7068 0.0432 0.4973 0.0065 

(mPa.s) -6.3665 -0.1096 -7.6824 0.1161 

G*E (KJ mol-1) 7.5607 -4.4049 -0.2451 0.0070 

318.15K VE(cm3mol-1) -0.8146 0.0293 0.3624 0.0045 

 (mPa.s) -3.6806 0.0510 -3.5460 0.0533 

 G*E (KJ mol-1) 5.7896 -2.9445 -0.2406 0.0053 

1,2-propanediol + Methyl Benzoate 

308.15K VE(cm3mol-1) -1.7334 0.0243 1.4924 0.0189 

 (mPa.s) 0.3516 -0.0455 -0.3017 0.0039 

 G*E (KJ mol-1) 7.1899 -7.4233 9.7251 0.1486 

318.15K VE(cm3mol-1) -2.0524 -0.0254 1.7977 0.0230 

 (mPa.s) 2.1363 -0.1740 -1.8524 0.0234 

 G*E (KJ mol-1) 6.5154 -6.1890 7.7381 0.1200 
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The excess volumes of binary mixtures of 1,2-propanediol + cyclohexanone, 1,2-

propanediol + benzaldehyde and 1,2-propanediol+methylbenzoate were 

measured at 308.15 K and 318.15 K over the entire molefraction range. The 

experimental excess volumes are recorded in Tables 2-7 and plotted as a function 

of composition in Fig.1 and 2. The parameters a, b, and c are presented in                    

Table 7 along with standard deviation . 

The sign of VE depends upon the contraction and expansion in volume of the 

liquids due to mixing. The factors that are mainly responsible for the expansion 

of excess volume, i.e., positive values of VE are the following (i) breaking of the 

structure of one or both of the components in solution i.e., loss of dipolar 

association between the molecules. (ii) H – bond rupture and stretching of self 

associated molecules. (iii) The geometry of the molecular structures which does 

not favour the fitting of molecules of one component into other molecules of 

second component. (iv) Steric hindrance of the molecules. The negative values 

of VE are due to the (i) association of molecules through the formation of 

hydrogen bond, i.e., strong specific interactions (ii) accommodation of molecules 

because of large difference in their molar volumes [27]. 

The VE values are found to be negative for all the studied three binary mixtures 

over the entire composition range at 308.15 K and 318.15 K. Fig. 1 and 2 

represent the variation of excess volume for cyclohexanone, benzaldehyde, 

methylbenzoate with molefraction of 1,2-propandiol respectively. The VE versus 

x1 curves are unsymmetrical. The negative VE values indicate the existence of 

specific interactions like dipole-dipole and hydrogen bonded interaction between 

the unlike molecules of the mixing components. 

When 1,2-propanediol is diluted with cyclohexanone, benzaldehyde or methyl 

benzoate gets completely soluble. This is due to the hydrogen bonding (OH  O 

= C) between the OH group of 1,2-propandiol molecule with C=O group of 

cyclohexanone, benzaldehyde and methylbenzoate molecules. Therefore 

negative VE values are observed for all the three binary liquid mixtures. 

Another negative contribution to VE is due to geometrical fitting of smaller 

molecules into the voids created by larger molecules. Since the molar volumes of 

1,2-propanediol, cyclohexanone, benzaldehyde and methyl benzoate are 74.2005 

cm3.mol-1, 105.4898 cm3.mol-1, 102.4824 cm3.mol-1 and 127.2200 cm3.mol-1 at 

308.15K. This implies that the molecules in the liquid mixture are more compact 

than that of corresponding pure liquids. The negative VE values and strength of 

interactions in the present investigated systems follow the order: 

1,2-propanediol + methylbenzoate > 1,2-propanediol + cyclohexanone > 1,2-

propanediol + benzaldehyde 

When temperature is increased from 308.15K to 318.15K the negative values 

become more negative, This may due to increase in kinetic energy and rate of 

association of dipolar interaction between the unlike molecules. Hence there is 

increase in attractive interaction with rise in temperature. 
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Fig. 1.1:  Excess volume versus mole fraction curve for Binary Liquid 

Mixture of 1,2- Propanediol with Cyclohexanone, Benzaldehyde and 

Methyl benzoate at 308.15K. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1.2:  Excess volume versus mole fraction curve for Binary Liquid 

Mixture of 1,2-Propanediol with Cyclohexanone, Benzaldehyde and  

Methyl benzoate at 318.15K. 
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The calculated values of , ln and d are presented in Tables 2-7 over the 

entire range of composition at 308.15 K and 318.15 K. Negative values of , d 

and positive values of ln are observed over the whole concentration range at 

both temperatures except in the system of 1,2-propanediol + methylbenzoate for 

which  is positive. The variation  gives a qualitative estimation of strength 

of molecular interaction and viscous nature of liquid mixture. The negative values 

of  indicate the domination of weak forces and the positive values suggest the 

presence of strong interaction between the unlike molecules [28].  

When temperature is increased, the  and d values are decreased. The strong 

positive deviation in viscosity () for 1,2-propanediol + methyl benzoate system 

would imply that (i) the mixture is more viscous than the other binary mixtures. 

The remaining two mixtures are less viscous and can flow more easily than that 

of corresponding pure liquids due to negative deviation of  and d.(ii) the strong 

specific interaction i.e., stronger hydrogen bonding interaction as incorporated by 

the large negative VE values. Therefore, the viscous nature of liquid mixtures are 

in the following order: 

1,2-propanediol + methylbenzoate > 1,2-propanediol + cyclohexanone > 1,2-

propanediol + benzaldehyde 

The variation of  in the present study suggest specific interactions such as new 

hydrogen bond between unlike molecules and dipole-dipole interactions are 

dominant.  

The values of Gibbs free energy of activation of viscous flow (G*E) are recorded 

in Tables 2-7 at 308.15 K and 318.15 K for all the studied three binary liquid 

mixtures over entire molefraction range. G*E values are positive throughout 

whole concentration range at both temperatures. Negative values of G*E indicate 

the presence of weak physical forces such as dispersive forces in the system. On 

the other hand, positive values of it suggest strong specific interactions [29]. 

These positive G*E values are decreased when increasing temperature from 

308.15 K to 318.15 K. The decrease in G*E with increase in temperature in all 

of the mixtures suggests that the presence of strong specific interaction like              

H-bond between unlike molecules. 

Heat of Mixing  

The heat of mixing value of the given binary systems at equimolar concentration 

were measured with a calorimeter. Generally, heat of mixing of binary and 

ternary liquid mixtures may be influenced by two factor such as (i) The absorption 

of heat [Endothermic] due to the dissociation of self associated liquids. (ii) The 

second factor is the liberation of heat [Exothermic] as result of hydrogen bonding 

formation between the component molecules [30].  

Positive H values are found out for the binary mixtures of 1,2-propanediol + 

cyclohexanone, 1,2-propanediol + benzaldehyde and 1,2-propanediol + methyl 
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benzoate shows endothermic effect which is due to absorption of heat during the 

process of mixing of liquids. The H values are 1066.5 J.mol-1, 932.3 J.mol-1 and 

997.5 J.mol-1. These less positive H values reveal the presence of a specific 

interaction like hydrogen bond formation between the unlike molecules. 

FT-IR Study 

FT-IR spectra for pure 1,2-propanediol, cyclohexanone, benzaldehyde, methyl 

benzoate along with binary liquid mixture at equimolar concentration are 

recorded. The pure 1,2-propanediol exhibits -OH peak at 3339.8cm-1 and no OH 

peak is observed for cyclohexanone, benzaldehyde, methylbenzoate. Upon 

mixing, there is significant absorption frequency caused by stronger 

intermolecular H-bonding between the unlike molecules. It is clearly observed 

that for mixtures peaks appear at 3328.2 cm-1, 3369.5 cm-1, 3327.9 cm-1 and the 

spectrum is broad. These are clearly depicted in Figures 3-6. This may be due to 

formation of intermolecular hydrogen bond between OH group of 1,2-

propanediol with C=O group of cyclohexanone, benzaldehyde and methyl 

benzoate. The bands that result from intermolecular hydrogen bonding appear at 

lower energies [31]. This strongly supports the conclusion drawn from VE,  

and G*E data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3:  FTIR – Spectra for pure 1,2-Propanediol Molecules 
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Fig. 4: FTIR – Spectra for Binary Liquid Mixtures of 1,2-Propanediol (1) + 

Cyclohexanone (2) at equimolar concentration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5:  FTIR – Spectra for Binary Liquid Mixtures of 1,2-Propanediol (1) 

+ Benzaldehyde (2) at equimolar concentration. 
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Fig. 6:  FTIR – Spectra for Binary Liquid Mixtures of 1,2-Propanediol (1) 

+ Methyl benzoate (2) at equimolar concentration 

Conclusion 

The densities and viscosities for binary liquid mixtures of 1,2-propanediol with 

cyclohexanone, benzaldehyde or methylbenzoate are determined experimentally, 

at 308.15 and 318.15 K over whole composition range. The value of VE,  and 

G*E are calculated from experimental results at both temperatures and fitted to 

Redlich-Kister type polynomial equation and corresponding standard deviation 

is calculated. From the observed negative values of VE,  and the positive values 

of G*E for the given analysed binary mixtures the following conclusions may be 

drawn:  

 1. The negative magnitude of VE values suggest the formation of 

intermolecular hydrogen bonding and dipole-dipole interaction between the 

molecules.  

 2. The negative  values that for 1,2-propanediol+cyclohexanone, + 

benzaldehyde show that the mixture is less viscous and positive  values 

for 1,2-propanediol + methyl benzoate indicate that the mixture more 

viscous with reference to linear law.  

 3. G*E values reveal that there would be specific interaction between the 

component molecules.  

 4. The less positive values of H indicate attractive interaction among the 

unlike molecules.  

 5. FT-IR spectra reveals the formation of intermolecular hydrogen bonding 

between unlike molecules.  
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Abstract 

A study on thermodynamic parameters of liquids plays an important role for 

chemical engineering field. The thermodynamic and transport properties of 

acetophenone and nitrobenzene binary mixture were studied for two temperatures 

308.15 K and 318.15 K. The density, viscosity, compressibility, molar volume, 

excess volume etc are calculated and the results are fitted to Redlich- Kister 

polynomial equation. The molecular interaction for the binary mixture was 

explained using the calculated data. 

Keywords: acetophenone, density, molar volume, nitrobenzene, thermodynamic 

parameters. 

INTRODUCTION 

Liquid phase is the intermediate phase between a solid and the gas phase. A 

solution is a homogeneous mixture of two or more liquids. A liquid mixture is 

obtained by mixing two, three or four homogeneous liquids called binary, ternary 

and quaternary liquid mixtures respectively. Based on Raoult’s law liquid 

solutions are classified into two called real and ideal solutions. The interactions 

occurring between the molecules of liquid mixtures results in deviation from the 

ideal behaviour of liquid mixture [1]. The thermodynamic properties are useful 

in understanding the nature of interactions occurring between the molecules in 

liquid mixtures. Thermodynamic and transport properties of pure liquids as well 

as liquid mixtures plays vital role in various fields such as textile, oil, 

pharmaceutical, chemicals etc [2]. The measurements of density, viscosity, 

ultrasonic velocity and other thermodynamic parameters of liquid mixtures 

clearly explains the nature of interaction between the like and unlike molecules. 

The study of nature of interactions in liquid mixtures involving acetophenone 

with nitrobenzene have been explained by calculating the thermodynamic 

properties, nature of functional group present and influence of temperature. 

Acetophenone is an important industrial chemical, widely used as an ingredient 

for flavors as well as used in agrochemical industry [3]. The ability of the cyclic 

ethers to act as additives to gasoline due to their octane enhancing and pollution 

reducing properties makes it an industrial agent. Nitrobenzene is an aromatic 

hydrocarbon containing NO2 as a functional group. It is a versatile solvent used 

in synthetic and electrochemical research. It is an important raw material for the 

synthesis of explosives. In this paper, the study focuses on the measurement of 

density, viscosity, ultrasonic velocity [4], Effective molecular weight, free 

volume, free length, Wada’s constant, Rao’s constant, molar volume, relative 
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association for the binary liquid mixture of acetophenone + nitrobenzene at the 

temperatures of 308.15 and 318.15K. The aim of this work is to provide a set of 

data in order to catch the influence of the temperature on the molecular 

interactions between the above specified solvents of binary mixtures and to find 

out the nature of molecular interactions between these solvents.  

MATERIALS AND METHODS 

Acetophenone and nitrobenzene used in the present work were of Analar grade 

(Merck, Mumbai, India and Loba, Mumbai, India), purified as described in the 

literature [5] The purity of sample was checked by comparing the measurements 

of density, viscosity and ultrasonic velocity with the available literature data’s 

which are presented in Table-1. Liquid mixtures were prepared by weight by 

volume in airtight stoppered bottles using an analytical balance with an accuracy 

of ±0.0001 g. Densities of pure liquids and their mixtures were measured using 

relative density method. Relative density bottle of 10 ml capacity was cleaned 

successively with chromic acid, distilled water and acetone and then dried and 

used for density measurements [6]. The accuracy of the measurement of density 

in relative density method depends on the accuracy of mass. Density values are 

accurate to ±0.0002 kg.cm–3. Viscosities were measured using Ostwald 

viscometer. Viscometer was thoroughly cleaned with chromic acid before 

measurements. The ultrasonic velocity values fir both pure and liquid mixtures 

were measured using an ultrasonic interferometer (Pico, Chennai, India) with a 

frequency of 2 MHz was calibrated using water and nitrobenzene. The overall 

accuracy in the measurement is ±0.2%. All the measurements were made at 

308.15 and 318.15K using a digital thermostat with display accuracy ±0.01 K. 

The details of the methods and techniques of the measurements have been 

described earlier [8].  

RESULTS 

Experimental density, viscosity, ultrasonic speeds are compared with literature 

values and are reported in Table1. The obtained values of density, viscosity, 

ultrasonic velocity, and other calculated parameters for the binary mixtures are 

compiled in Table-2. 

Table-1: Experimental densities (ρ), viscosities (ɳ) and ultrasonic velocities 

(U) of pure acetophenone, nitrobenzene and with their literature values 

Compounds T(K) 
ρ (kg/cm-3) ɳ (cP) U (ms-1) 

Exp Lit Exp Lit Exp Lit 

Acetophenone 

[9] 

308.15 1.0189 1.0194 2.0977 2.0955 1415 - 

318.15 1.0123  - 1.4886 - 1401 - 

Nitrobenzene 

[10] 

308.15 1.1877 1.1911 1.5678 1.5543 1375 1379 

318.15 1.1829 1.1859 1.3734 - 1356 1348 
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Table-2  

Thermodynamic transport properties for the binary mixtures of acetophenone + nitrobenzene at 308.15 K 

X1 

ρ 

(kg/ 

cm3) 

VE 

(cm3 

mol-1) 

Φ1 

ΔKS 

(TPa-1) 

ΔLf x 10-9 

(kg-1K-1 

m2s) 

Ra 
α 

 

ɳ 

(cP) 

Δvfx10-7 

(m3 

mol-1) 

Δɳ 

(cP) 
V R W τ x10-7 

0 1.1877 0 0 0 0 0 0 1.5678 0 0 0 0 0 0 

0.1402 1.1641 -0.2554 0.1533 -0.8978 1.2735 1.1892 0.00103 1.5676 1.2552 0.4109 105.3622 52.5841 4.1455 9.4282 

0.2392 1.1467 -0.3258 0.2552 -3.4849 1.2779 1.1697 0.00104 1.5492 1.2818 0.3606 106.7095 52.8837 4.1342 9.3774 

0.4443 1.1129 -0.5546 0.4551 -4.4800 1.2906 1.1330 0.00104 1.5183 1.3236 0.2636 109.4143 53.4292 4.1086 9.3609 

0.4518 1.1129 -0.6817 0.4625 -5.8124 1.2897 1.1328 0.00104 1.5330 1.3055 0.2759 109.3947 53.4388 4.1096 9.4381 

0.5717 1.0929 -0.7162 0.5749 -5.8704 1.2973 1.1111 0.00105 1.5151 1.3305 0.2193 111.0771 53.7754 4.0942 9.4307 

0.6927 1.0717 -0.5782 0.6867 -3.9026 1.3089 1.0890 0.00105 1.4998 1.3482 0.1650 112.9460 54.1011 4.0747 9.4934 

0.7564 1.0597 -0.3856 0.7455 -2.5482 1.3147 1.0763 0.00106 1.5016 1.3455 0.1463 114.0501 54.3026 4.0641 9.5852 

0.8165 1.0491 -0.2600 0.8014 -1.0646 1.3188 1.0648 0.00106 1.5004 1.3487 0.1258 115.0357 54.4973 4.0558 9.6330 

0.8671 1.0403 -0.1519 0.8489 -0.2003 1.3218 1.0551 0.00106 1.5061 1.3429 0.1156 115.8674 54.6671 4.0492 9.7097 

1 1.0189 0 1 0 0 0 0 2.0977 0 0 0 0 0 0 
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Table-3  

Thermodynamic transport properties for the binary mixtures of acetophenone + nitrobenzene at 318.15 K 

X1 

ρ 

(kg/ 

cm3) 

VE 

(cm3 

mol-1) 

Φ1 

ΔKS 

(TPa-1) 

ΔLf x 10-9 

(kg-1K-1 

m2s) 

Ra α 
ɳ 

(cP) 

Δvfx10-7 

(m3 

mol-1) 

Δɳ 

(cP) 
V R W τ x10-7 

0 1.16 0 0 0 0 0 0 1.5678 0 0 0 0 0 0 

0.1402 1.1575 -0.1239 0.1540 -0.7743 -2.0071 1.1871 0.0010 1.4846 1.3391 0.4620 105.9630 52.4795 4.1250 9.1916 

0.2392 1.1404 -0.2401 0.2570 -1.3079 -2.0042 1.1684 0.0010 1.3545 1.5398 0.3029 107.2990 52.7506 4.1124 8.4624 

0.4443 1.1054 -0.3875 0.4601 -2.2452 -2.0016 1.1301 0.0011 1.3298 1.5876 0.2181 110.1567 53.3312 4.0864 8.4592 

0.4518 1.1061 -0.5870 0.4678 -4.5845 -2.0201 1.1305 0.0011 1.3474 1.5576 0.2335 110.0672 53.3297 4.0881 8.5536 

0.5717 1.0868 -0.7124 0.5832 -3.6624 -1.9900 1.1102 0.0011 1.3404 1.5667 0.1914 111.7006 53.6181 4.0709 8.6351 

0.6927 1.0644 -0.4653 0.6983 -1.7238 -1.9574 1.0863 0.0011 1.3249 1.5947 0.1404 113.7206 53.9915 4.0518 8.6644 

0.7564 1.0526 -0.3003 0.7592 -1.4041 -1.9574 1.0732 0.0011 1.3222 1.6030 0.1191 114.8193 54.2169 4.0431 8.6932 

0.8165 1.0416 -0.1366 0.8172 -0.9567 -1.9497 1.0612 0.0011 1.3241 1.6013 0.1034 115.8640 54.4200 4.0343 8.7601 

0.8671 1.0331 -0.0669 0.8667 -0.1332 -1.9622 1.0516 0.0011 1.3250 1.6037 0.0895 116.6749 54.5989 4.0289 8.7876 

1 1.01 0 1 0 0 0 0 1.3028 0 0 0 0 0 0 
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Fig. 1: A plot of mole fraction of acetophenone(x-axis) Vs excess  

volume of acetophenone + nitrobenxzene (y-axis) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: A plot of volume fraction of acetophenone(x-axis) Vs adiabatic 

compressibility of acetophenone + nitrobenxzene (y-axis) 
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The excess volume values for the binary mixtures has been calculated using the 

relation 

 VE = ((X1M1+X2M2)/ρ)-(X1M1/ρ1)-(X2M2/ρ2)  ...(1) 

where X1,X2 M1,M2 and ρ1,ρ2 are the mole fractions, molar mass, densities of pure 

components 1,2 respectively. 

Adiabatic compressibility (Ks) has been calculated from Laplace’s equation 

 Ks = 1/ρU2  ...(2) 

where ρ and U are the density and ultrasonic velocity of liquid mixtures. From  

the above equation excess adiabatic compressibility (ΔKs) has been calculated   

by [11] 

ΔKs = Ks-(ɸ1Ks1 + ɸ2 Ks2)  ...(3) 

Ks1, Ks2 are adiabatic compressibility of pure liquids and ɸ1, ɸ2 are the volume 

fractions of pure liquids has been calculated by the relation 

 ɸ1=(X1M1/ρ1)/(X1M1/ρ1+X2M2/ρ2)   

 and  ɸ2 = 1-ɸ1 ...(4) 

Viscosity has been calculated using the relation  

 ɳ= (At-B/t) ρ  ...(5) 

A and B are the constant characteristics of viscometer calculated using the 

standard liquids water and nitrobenzene, t is the flow time, ρ is the density. 

Excess viscosity values are calculated using the following relation 

 Δɳ=ɳ-((x1ɳ1)+(x2ɳ2))  ...(6) 

Linear Free length has been calculated using Jacobson’s relation [12] 

LF = K/uρ1/2  ...(7) 

K is Jacobson’s constant which is temperature dependent constant but 

independent of the nature of the liquid. 

Suriyanarayana [13] proposed a relation to calculate free volume 

 Vf = (Meff u/K ɳ)3/2  ...(8) 

K is a temperature independent constant which is equal to 4.28x109 for all the 

liquids;  

Meff is effective molecular weight of the mixture has been calculated using the 

relation  

M eff = X1M1+X2M2  ...(9) 

where X1,X2 and M1, M2 are the mole fractions and molar mass of pure 

components 1,2 respectively. 

Acoustic impedence has been calculated using the relation 
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Z= uρ  ...(10)  

where u is ultrasonic velocity and ρ is density. 

Relative association has been calculated using the relation 

 Ra =n (ρ/ρ0)/(u0/u)1/3  ...(11) 

where u is ultrasonic velocity and ρ is density of the mixture and u0 and ρ0 are for 

the corresponding component unit. 

Rao’s constant or molar sound velocity can be calculated using the following 

relation 

 R= Vu1/3  ...(12) 

where u is the ultrasonic velocity and V is the molar volume which has been 

calculated from the following relation 

 V= XiMi/ρ  ...(13) 

where Xi and Mi are mole fraction and molecular weight and ρ is density of the 

mixture or liquid mixture. 

Wada’s constant or molar compressibility has been calculated using the relation 

 W= VKs
-1/7  ...(14) 

where V is the molar volume and Ks is adiabatic compressibility. 

Excess value parameters are calculated using the relation 

 AE= Aexp - Aid   

 Aid = Σ XiAi  ...(15) 

where Xi and Ai are mole fraction and parameters of the ith component.  

All the calculated excess parameters were fitted to Redlich – Kister [14] type 

polynomial equation 

 AE = [x1x2(a+b(x1-x2) +c(x1-x2)]  ...(16) 

by the method of least squares to derive the adjustable parameters a, b, c. Using 

the theoretical values for all excess parameters the standard deviation values were 

calculated using the relation 

 σ = [(Aexp – Acal)2/(n-m)]1/2  ...(17) 

n is the number of measurements and m is the number of adjustable parameters. 
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Table 4:  

Adjustable parameters and standard coefficient values for  

the calculated thermodynamic parameters 

Parameters a b C σ 

Acetophenone + nitrobenzene at 308.15K 

VE (cm3.mol-1) -4.6864 -1.7211 4.2429 0.0011 

ΔKs(TPa-1) -18.2290 6.707 -1.793 0.1054 

ɳ(cP) 5.9651 -1.4205 11.6002 0.0018 

Δɳ(cP) 1.0995 -2.2882 1.922 4.08x10-5 

ΔLFx10-09(m) 4.9740 2.8545 9.7924 0.00165 

ΔvFx10-07(kg-1K-1m2s) 4.8050 1.0604 1.0345 0.0032 

Acetophenone + nitrobenzene at 318.15K 

VE (cm3mol-1) -3.6201 -3.2002 4.1173 0.0025 

ΔKs(TPa-1) -1.5100 -5.521 -3.595 0.0452 

ɳ(cP)  5.2604 -1.2911 10.1229 0.0015 

Δɳ(cP)  0.9479 -2.0831 1.5452 4.082x10-5 

ΔLFx10-10(m) 7.6030 2.912 1.477 0.00023 

Δ vFx10-07 (kg-1K-1m2s) 5.7490 1.328 1.234 0.00029 

 

DISUSSION 

The molecular interactions between the molecules are highly influenced by the 

functional group (substituents) present in the molecule. Molecular interactions 

refer not only the interactions between the unlike molecules of liquid mixtures 

but also interactions that occurs between the like molecules, called as self-

interactions [15]. 

The sign of excess volume values depends on either expansion or contraction 

nature, during the mixing of two liquids. If nature of expansion dominates, it 

results in positive excess molar volume values and vice versa. Actophenone 

containing carbonyl group is highly polar and also highly ionic in nature. There 

is an internal interaction occuring between the negative charge on carbonyl group 

C=O and electron cloud of benzene ring [16] that is cation – π interaction and 

anion –π interaction. Similarly, in nitrobenzene, stacking interactions between 

same molecules of nitrogen containing lone pair and –π electron cloud. Also, 

there may be an interaction occurring between C=O of the acetophenone and 
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nitrogen containing lone pair. This may a reason behind the negative excess 

volume values shows the presence of strong interaction between acetophenone 

and nitrobenzene. As the temperature raised by 10 degrees the similar negative 

values results. But the values slightly increase and move towards positive end due 

to restriction in movement of molecules when temperature increases. 

An examination of adiabatic compressibility data’s is negative for both the 

temperature similar to excess volume values [17]. The negative adiabatic 

compressibility values occur due to change in free volume in the real mixture and 

presence of π electrons cloud in acetophenone as well as for nitrobenzene leads 

to the formation of interactions between the molecules similar to excess volume 

values. The values of deviations in viscosity also rationalize the presence 

molecular interactions between the acetophenone and nitrobenzene binary 

mixtures at both the temperatures [18]. The other factors such as thermal 

expansion coefficient, isothermal compressibility, are also negative support the 

above factors. Similarly, the positive values of free volume support for the 

presence of interaction between molecules of binary liquid mixtures.  

CONCLUSION 

The study spell out the measurements of density, viscosity and ultrasonic 

measurements for the binary liquid mixture containing acetophenone and 

nitrobenzene as components. These experiments were carried out at atmospheric 

pressure and two temperatures of 308.15K and 318.15K. The corresponding 

excess thermodynamic properties were calculated and fitted to Redlich - Kister 

polynomial equation to determine the appropriate coefficients. The style in 

acoustical properties states the presence of possibilities of interactions between 

molecules. 
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Abstract  

The ethanolic extract of Alangium salviflorum was used as corrosion inhibitor on 

carbon steel in acidic medium. The corrosion resistive power of Alangium 

salviflorum was determined by weight loss method, for various concentrations of 

the extract with Zn2+ ion and fructose and sucrose as additives in 0.5 M HCl 

medium. The resistive film that protects the surface of the metal was confirmed 

by the electrochemical studies such as FT-IR, UV and fluorescence spectra. It 

also shows the formation of complex between the metal cation, additive and the 

compounds present in the extract of Alangium salviflorum. 

Keywords: Alangium salviflorum, Carbon Steel, Corrosion, Fructose, Sucrose 

1.  INTRODUCTION 

Now-a-days metal are used almost in all fields of technology, industries and home 

appliances. Metallic corrosion is the process of destructive attack on the metal 

surface through the interaction with the environment. Corrosion is a natural 

deterioration process which can be controlled but cannot be completely 

prevented. In past years, chemical inhibitors were used to control corrosion. Later 

it was found that the chemical inhibitors were hazardous and toxic. So eco-

friendly, non–toxic chemical inhibitors were used. In recent days, green inhibitors 

from natural products have been used as inhibitors which are eco-friendly and 

completely non-toxic[1-3]. Alangium salviflorum is a plant which belongs to the 

family ‘Alangiaceae’. It is widely distributed in Western Africa, Southern and 

Eastern Asia, Australia, Goa, Gujarat, Kerala and Tamil Nadu. It is medicinally 

used to cure many diseases.[4]  

The present determination is done, 

• to evaluate the corrosion resistivity property of Alangium salviflorum (ALA) 

by the inhibition efficiencies of ALA-Zn2+-fructose/sucrose systems in 

resisting the corrosion on carbon steel in acidic medium. 

• to analyse the protective film formed on the metal surface by FT-IR, UV and 

fluorescence spectra. 
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2.  MATERIALS AND METHODS 

2.1  Metal Specimens 

The metal specimens taken for this study is carbon steel with the composition 

(wt%) ofS-0.026 , P -0.06, Mn- 0.4, C- 0.1 and balance iron. The dimensions of 

the metal active surface are 1.2 X 4.1 X 0.2 cm which was used for weight loss 

measurements. The carbon steel specimens were mechanically polished, washed 

in double distilled water and degreased with acetone and used for the weight loss 

method and surface examination studies. 

2.2  Extraction 

The leaves of Alangium salviflorum were collected from Pachaimalai hills. The 

leaves were washed thoroughly for about 7 times in the running tap water and it 

was taken and dried under shade. About 100g of the powder was soaked in 500ml 

of ethanol under cold percolation method. At regular intervals of time the extract 

was filtered and distillation was carried out to collect the crude extract. The 

extract was stored in an amper bottle and refrigerated [5]. 

2.3  Weight-Loss Method 

2.3.1  Determination of Corrosion Rate 

Weight loss measurements were carried out using an Acculab Electronic top 

loading balance, with readability/sensitivity of 0.1 mg in 210 g range. The 

specimens were immersed in beaker containing 100ml acid solutions without and 

with different concentration of Alangium salviflorum leaves extract using hooks. 

Before it was immersed, the specimens were cleaned and the weight is recorded. 

After 72 hours, the test specimens were removed and then washed with double 

distilled water, dried and reweighed. The average mass loss of two parallel carbon 

steel specimens were obtained.[6] From the change in weight of specimens the 

corrosion rate was calculated using the following relationship, 

Corrosion Rate =  
DTA

W



6.87
 (mpy)  ...(1) 

where  

W  =  Loss in weight in mg 

A  =  Surface area of the specimen (cm2) 

T  =  Time in hours 

D  =  Density (7.2g/cm3) 

Corrosion Inhibition Efficiency (IE) was then calculated using the equation  

 IE  =  100[1-(W2/W1)] %   ...(2) 

100
)/(

1
IE

12


WW

      ...2 
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where, 

W1 = Corrosion rate in the absence of inhibitor and 

W2 = Corrosion rate in the presence of inhibitor 

2.4  Infra Red (IR) Spectroscopy 

Infrared spectroscopy is a well-developed technique to identify chemical 

compounds. The specimens were suspended by means of hooks in solution 

having with and without inhibitor for 72 hours. After 72 hours the specimen were 

taken out. Then the film formed on the metal surface was scratched off and taken 

for FT-IR spectral study. 

2.5  UV-Visible Spectroscopy 

The possibility of the formation of film on the metal surface was examined by 

mixing the respective solution and recording their UV-visible absorption spectra 

using Lambda 35 UV-visible spectrophotometer which is a PC controlled single 

beam scanning spectrophotometer. It covers wavelength range from 200 nm to 

1000 nm with a setting accuracy of ± 1 nm. 

2.6  Fluorescence Spectroscopy  

Fluorescence spectra of solutions and also the films formed on the metal surface 

were recorded using Jasco F-6300 spectrofluorometer. 

3. RESULTS AND DISCUSSION 

3.1 Weight Loss Measurements 

3.1.1 Effect of Inhibitor Concentration  

The Weight loss method of monitoring corrosion rate is useful because of its 

simple application and reliability[6].Inhibition efficiency of carbon steel with 

different concentration of Alangium salviflorum extract in 0.5M HCl at room 

temperature are presented in Table 1.From the table, it is clear that the corrosion 

rate decreases with an increase in inhibitor concentration ,i.e. the corrosion 

inhibition enhances with the inhibitor concentration. This behavior is due to the 

fact that the adsorption and coverage of the inhibitor on the carbon steel surface 

increase with the inhibitor concentration. The maximum inhibition efficiency of 

63% was obtained at 50 ppm of Alangium salviflorum and 25 ppm of ZnSO4 in 

0.5M HCl at 72 hours of immersion period. The high inhibitive performance of 

Alangium salviflorum suggests a higher bonding ability of inhibitor on carbon 

steel surface.  

Further, it is observed that the inhibition efficiency increases due to the addition 

of sucrose as additive, it is found that, at 40ppmof concentration shows an IE of 

65%. Similarly, it is observed in addition of fructose as additive it is found that, 

at 40ppmshows an IE of 85%. The variation in IE of the additives are graphically 

represented in Figure 1. 
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Table 1 

Inhibition efficiency and corrosion rate of carbon steel in 0.5 M HCl 

(Immersion Period = 72 hours) 

Con. 

of 

ALA 

(ppm) 

Con. of Zn2+ ion (ppm) Con. of  

ALA-

Zn2+ 

ion 

(ppm) 

Con. of 

additives 

(ppm) 

Sucrose Fructose 
0 25 

IE 

% 

CR 

(mpy) 

IE 

% 

CR 

(mpy) 

IE 

% 

CR 

(mpy) 

IE 

% 

CR 

(mpy) 

10 53 1.53 58 1.88 

50:25 

10 62.00 1.72 79.9 0.90 

20 49 1.88 44 2.51 20 55.00 2.01 80.9 0.86 

30 43 1.76 56 1.96 30 61.70 1.73 79.7 0.91 

40 62 2.29 36 2.88 40 65.00 1.56 85.0 0.66 

50 59 1.86 63 1.74 50 38.60 2.77 78.0 0.98 

60 61 2.25 61 1.66 60 37.90 2.80 81.5 0.83 

Blank  8.50  8.50  Blank  9.90  9.90 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Inhibition Efficiencies of ALA-Zn2+-Additives 

 

3. 2  Analysis of FTIR 

FTIR is a powerful tool for identifying the functional groups associated with the 

adsorption of an inhibitor. The FTIR spectrum of the extract and the film formed 

on the surface of the metal immersed in 0.5 M HCl in the presence of the inhibitor 

were taken and shown in Figures 2-5 respectively. 
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FTIR spectroscopy has been used to analyze the protective film formed on the 

metal surface.[7,8,9] The FTIR spectrum of the pure extract ALA is shown in       

Figure 2. The >C=O stretching frequency of the carboxyl group appears at 

1592.98 cm-1. The -OH stretching frequency isobserved at 3198.71 cm-1. The                

C-H stretching frequency peakat 1424.07 cm-1. The FTIR spectrum of the film 

formed on the metal surface after immersion in the solution containing 50 ppm 

of ALA and 25 ppm of Zn2+ ion is shown in Figure 3. It is observed that the >C=O 

stretching frequency has shifted from 1592.98 to 1570.41 cm-1. The -OH 

stretching frequency is shifted from 3198.71 cm-1 to 3430.37 cm-1. The C-H 

stretching frequency varies from 1424.07 cm-1 to 1420.88 cm-1 This indicates that 

the oxygen atoms of the carboxyl group and -OH have coordinate with Fe2+ 

resulting in the formation of Fe2+-ALA complex formed on the anodic sites of the 

metal surface. The peaks at 1350.02 cm-1 and 637.93cm-1 are due to Zn-O bond. 

The –OH stretching frequency appears at 3430 cm-1. These observationS suggest 

that Zn(OH)2 is formed on the cathodic sites of the metal surface. [10-13] 

The FTIR spectrum of 50 ppm ALA-25 ppm Zn2+ & 40 ppm Fructose is shown 

in Figure 4. The>C=O stretching frequency has shifted from 1570.41 to                   

1569.80 cm-1. The -OH stretching frequency has shifted from 3430.37 cm-1 to 

3431.41 cm-1. The C-H stretching frequency varies from 1420.88 cm-1 to      

1420.47 cm-1. The peaks at 1299.07 cm-1 and 621.84 cm-1 are due to Zn-O bond. 

The –OH stretching frequency appears at 3431 cm-1.  

The FTIR spectrum of 50 ppm ALA-25 ppm Zn2+ & 40 ppm Sucrose is shown in 

Figure 5. The >C=O stretching frequency has shifted from 1570.41 cm-1 to 

1568.51 cm-1. The -OH stretching frequency has shifted from 3430.37 cm-1 to 

3436.26 cm-1. The C-H stretching frequency varies from 1420.88 cm-1 to               

1418.26 cm-1. The peaks at 1346.28 cm-1 and 650.89 m-1 are due to Zn-O bond. 

The –OH stretching frequency appears at 3436.26 cm-1.  

This indicates that the oxygen atoms of the carboxyl group and -OH have 

coordinate with Fe2+ resulting in the formation of Fe2+-ALA-Fructose/Sucrose 

complex formed on the anodic sites of the metal surface. These observations 

suggest that Zn(OH)2 is formed on the cathodic sites of the metal surface. 

 

 

 

 

 

 

 

 

 

Fig. 2: FTIR Spectrum of pure extract of Alangiumsalvifolium (ALA) 
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Fig. 3: FTIR Spectrum of 50ppm ALA + 25ppm Zn2+ 

 
 

 

 

 

 

 

 

 

 

 

 

Fig. 4: FTIR Spectrum of 50ppm ALA + 25ppm Zn2+ + 40ppm Fructose 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: FTIR Spectrum of 50 ppm ALA + 25 ppm Zn2+ + 40 ppm Sucrose 
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3.3   Analysis of UV-Visible Absorption Spectra 

The UV-Visible absorption spectra of the solution containing ALA, 50 ppm ALA 

– 25 ppm Zn2+, 50 ppm ALA –25 ppm Zn2+-40 ppm Fructose and ALA - Zn2+ - 

40 ppm Sucrose are shown in Figures 6-9 respectively. A peak appears at 830.20 

nm, when Zn2+ion is added a peak appears at 202.0 nm, the intensitydecreases. 

This indicates that a complex formation occurs between ALA and Zn2+ion. It is 

observed that, when fructose is added to ALA- Zn2+ systemthe peak appears at 

199.6 nm, the intensitydecreases. This indicates the complexationof ALA - Zn2+ 

& Fructose. Similarly, it is observed that, when sucrose is added to ALA- Zn2+ 

system a peak appears at 203.9 nm. There is a negligible change in intensity. This 

indicates that a complex is formed between ALA and Zn2+ & Sucrose. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6: UV-Visible spectrum of pure extract of Alangium salviflorum (ALA) 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7:  UV-Visible spectrum of 50 ppm ALA + 25 ppm Zn2+ 
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Fig. 8: UV-Visible spectrum of 50 ppm ALA + 25 ppm Zn2+ &  

40 ppm of Fructose 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9:  UV-Visible spectrum of 50 ppm ALA + 25 ppm Zn2+ &  

40 ppm of Sucrose 

  

3.4  Analysis of Fluorescence 

Fluorescence spectrumis used to detect the presence of ALA-Zn2+ inhibition 

complex formed on the metal surface. The λex for the emission spectrum of the 

pure ALA is found to be 570.02 nm and for ALA-Zn2+ the peak is obtained at 

452.53 nm are shown in Figure 10 (a, b) respectively. The peaks appeared at 

343.54 nm, 40.43 nm & 682.48 nm, indicates the formation of protective film on 

the surface of the metal. Figure 10(c), shows the λex for the emission spectrum of 

the 50 ppm ALA-25 ppm Zn2+-40 ppm Fructose, the peak is obtained at 453.08 

nm. The peaks also appear at 341.67 nm, 40.07 nm & 682.58 nm. There is a 

decrease in the intensity ,which indicates the formation of protective film on the 

surface of the metal. Figure 10 (d), shows that the λex for the emission spectrum 

of the 50 ppm ALA-25 ppm Zn2+-40 ppm Sucrose, the peak is obtained at 453.35 
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nm. The peaks also appear at 345.03 nm, 489.17 nm & 682.63 nm. There is a 

decrease in the intensity value indicates the formation of protective film on the 

surface of the metal. 

.  
 

 

 

 

 

 

 

 

 (a)  (b) 

  

  

 

 

 

 

 

 

 

 

 (c)  (d) 

Figure 10: Fluorescence Spectra 

 a)  pure extract of Alangium salviflorum(ALA) 

 b)  50 ppm ALA + 25 ppm Zn2+ ion 

 c)  50 ppm ALA + 25 ppm Zn2+ & 40 ppm of Fructose 

 d)  50 ppm ALA – 25 ppm Zn2+ & 40 ppm of Sucrose 

 

4.   CONCLUSION 

From the above study it is concluded that: 

 1. Alangiumsalviflorum is a good corrosion inhibitor for corrosion of carbon 

steel in 0.5 M HCl solution. The maximum efficiency was found to be 63% 
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at 50 ppm ALA + 25ppm Zn2+. And the inhibitive efficiency was found to 

be near to the maximum efficiency with the additive sucrose of 65 % IE & 

fructose of 85% IE. 

 2. The FT-IR, UV-Visible spectra prove the formation of the film on the 

surface of the metal.  

 3. The Fluorescence study results clearly confirm the formation of the film on 

the surface of the metal. 
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Abstract  

A clear and definite employer brand can suggest important benefits to the health 

care organisation. It can considerably improve application rates and put the health 

care organisation in the desirable position of having a pool of talent to choose 

from. A strong employer brand may provide competitive and sustainable 

advantages when it comes to attract and retain employees. In tight recruitment 

markets, where competition for the best talent is fierce, it can also help to keep 

the health care organisation top of mind, make the health care organisation stand 

out in a crowded market and provide compelling reasons to join the health care 

organisation rather than going elsewhere. The health care organisation believes 

that their ability to attract appropriate employees depends upon their reputation 

and image as an employer. In the war for talent, it is essential for health care 

organisation to overtake their rivals and brand their health care organisation as 

the best place to work. 

Keywords: Employer Branding, Healthcare Service, Engagement level, 

Organisation 

Introduction 

A brand can be defined as, ‘a name, term, sign, symbol or design or combination 

of them which is intended to identify the goods and services of one seller or group 

of sellers and to differentiate them from those of competitors’, Kotler1. Stride and 

Lee2 defined branding in the non- profit context as ‘a method for developing the 

organization’s visual identity in a consistent manner’. According to Waraas3 

hospitals, universities, and various government and regulatory agencies seek to 

express their identities and their values through vision and mission statements, 

core values, slogans and logos. According to Ambler and Barrow (1996)4, the 

pioneers of employer branding, there are two factors that annual reports praise as 

companies most important resources; people and brands. In their article, the 

authors bring two concepts relating to these assets, human resources and 

marketing, under a single conceptual framework – employer branding. 
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Reviews of literature  

Jiaxin Luo (2017)5 The present study aims to investigate the instrumental- 

symbolic framework as a package for analyzing employer branding under 

Chinese context, a non-Western culture. Specifically, we examine the relative 

importance of perceived instrumental and symbolic attributes as an employer in 

public hospitals between two groups of individuals (211 final-year students and 

200 current employed doctors). First, results show that instrumental and symbolic 

attributes are significantly related to hospital’s attractiveness as an employer, 

while symbolic trait inferences can explain incremental variance in employer 

attraction beyond instrumental attributes. Second, although attributes explain 

similar portions of the variance in two groups, the significant variables within the 

dimensions perform divergently. In addition, potential applicants have more 

favorable perceptions of both instrumental and symbolic attributes than current 

employed doctors. Finally, implications for employer branding practices and 

limitations for future researches are discussed. 

Daniel Jönsson (2012)6 Sweden and the Western World are facing large 

retirements in the near future. This will lead to a shortage of people with expertise 

in specific areas, where the shortage will become the largest in the healthcare 

sector. Employer branding can help an organization to attract and retain 

employees if it provides employees with valuable benefits. However, limited 

research has been done in how an organization’s brand can attract employees, and 

every organization will most likely have its own set of attributes. The purpose of 

this study is to examine the attributes that are important to make an organization’s 

employer brand attractive to employees. The method used in the research was a 

quantitative study where 160 respondents answered a survey in six different units 

in a health care organization in Sweden. The results from the empirical study 

showed that the attributes; Strategic Vision, Organizational Culture, 

Stakeholders’ Images, Internal Branding, Functional Benefits, Symbolic 

Benefits, Organizational Successes, Work Environment, Type of Work and 

Services’ Attributes all were important to make the organization’s employer 

brand attractive to its employees. However, some of the attributes varied in 

importance among some of the units in the organization. This research provides 

managers with a guideline for what attributes they can start working with in their 

own organizations’ employer brands. 

Statement of the problem  

Organizations should understand what potential employees expect from the 

company, what are the attributes the company has that these individuals find 

appealing and what employees seek for. It is also important to know what the 

competitors of the organization are offering to the same potential employees the 

organization itself is after. After this, the organization can start building its 

employer value proposition that follows the overall business strategy, that is 

unique and what differentiates the company from its competitors. The value 
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proposition establishes what the company is, what they have to offer and what 

they expect from their employees. Talented employees are also seen to be the key 

to growth (Mandhanya & Shah 2010) and to create competitive advantage which 

pushes companies to pay more interest in their personnel. The necessity of 

employer branding is thus evident and the employer brand can be seen as an 

intangible asset for organizations. Employer branding is a process where 

organization builds a unique and identifiable employer identity. Through 

employer branding organization differentiates itself from its competitors who 

require employees with similar skills and attributes, try to attract potential talent 

as well as retain their current employees. Employer branding creates an image 

about the company as a great place to work in the minds of potential employees. 

So that study focus on prudence of employer branding over the healthcare 

organization. 

Significance of the research 

Branding is an important area in the services sector as there is a high level of 

interaction between employees and customers. It is important for an organisation 

to align the customer and employees. Such alignment emphasizes matching 

external brand image to internal views and values. If customer facing employees 

share a positive view of the organisation with customers, then a positive 

interaction between them is more likely to occur. The interaction can be assessed 

in a number of ways including that of employer branding. 

Despite the many challenges and concerns of adopting branding in the health care 

organisation many organizations still choose to adopt various marketing 

strategies, particularly in branding. The reason why branding is chosen in the 

health sector is that health sector organisation must appeal to several different 

publics, not merely consumers. A consistent brand is a means for communicating 

organisational values to each of these public. These organisations mostly provide 

services that are intangible in nature and difficult to verify, brands provide trust 

and reduce uncertainties. A strong brand will create goodwill and protect the 

organisation from the media and vagaries of public opinion. Branding helps 

organisations carve out a unique position for themselves in the public mindset, 

preventing negative images from other organizations spilling over to the 

individual organisations. 

Branding plays a special role in healthcare services because strong brands 

increase trust in intangible products, enabling customers to better visualize and 

understand them. Brands offer some measure of assurance that the provider of 

the good or service will deliver consistently on its promises, and therefore worthy 

of trust. This helps to overcome barriers of uncertainty that might otherwise 

prevent people from becoming customers. In order to keep the brand successful, 

trust must be a standard that hospitals offer their patients. When patients 

complaint, both the hospital and its employees must do their best to respond to 

the complaints and thereby maintain or rebuild trust. 
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Objectives of Employer Branding 

• To attract and recruit relevant employees in hospitals. 

• To know the factors influencing employer branding in hospitals. 

• To improve employee engagement, commitment and performance. 

• To analyses the relationship between employer branding and employee 

performance.  

Methods and Materials  

The organization that was used in this study consisted of a population of 

approximately 50 employees on simple random sampling (Bryman & Bell, 

20057) and the employees worked under nine different centers within the 

organization of Venkateshwara Hospital, Tiruchirappalli. The nine main centers 

were; Emergency Center, Children and Women Center, Surgeon Center, Medical 

Center, Medical Service Center, Primary Health Care and Rehab Center, 

Psychiatry Center, Service Center and Dental care centre. 

Data Analysis and Interpretation  

Table 1 

Association between personal variables and their overall  

employer branding  

Variables 
Overall Employer branding 

Statistical Inference 
Low High Total (%) 

Designation     

Surgeons 4 20 24 (48%) 

X2=24.871 Df=3 

P<0.05 Significant  

Technicians 1 11 12 (24%) 

Pharmacist 2 6 8 (16%) 

Counselors 1 5 6 (12%) 

 

Marital Status Mean SD Total (%) Statistical Inference 

Married 22.08 0.917 39 (78%) 
t=1.734 Df=48 

P>0.05 Not Significant  
Unmarried 23.42 0.876 11 (22%) 

Total 8 42 50 (100%) 

 

Research Hypothesis (H1): There is significant association between designation 

and their overall employer branding. The chi-square test find out that the 

calculated value is less than table value (p<0.05). So the research hypothesis is 

accepted.  

Research Hypothesis (H2): There is no significant difference between marital 

status and their overall employer branding. The ‘t’ test find out that the calculated 

value is greater than table value (p>0.05). So the research hypothesis is accepted. 
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Table 2 

Karl Pearson Coefficient correlation relationship between employer 

branding and their employee engagement, commitment and performance 

Employee 

engagement 
Commitment Performance 

Employer 

branding 

0.873* 0.916* 0.631* 0.873* 

 

Research Hypothesis (H3): There is significant relationship between employer 

branding and their employee engagement, commitment and performance. Hence, 

the calculated value is less than table value (p*<0.05). So, the research hypothesis 

is accepted. 

Table 3 

Employer brand measurement  

Marketing measures Brand measures Performance measures 

How effective and 

efficient are your 

marketing activities? 

How well known and well 

regarded is your brand? 

How much impact does 

your brand have on 

performance? 

Targeting the right 

people with the right 

measures through the 

right media triggering 

the right response. 

Brand awareness and 

familiarity Brand engage-

ment and advocacy brand 

perception / Image Brand 

Perception and Loyalty 

Quality / Diversity of 

talent pool, applications 

and hires Conversion 

rate and Premium Cost 

per hire/Time to hire 

 

Findings 

• There is significant association between designation (48 per cent from 

surgeons, 24 per cent from technicians, 16 per cent from pharmacist and 12 per 

cent from counselor) and their overall employer branding. The chi-square test 

find out that the calculated value is less than table value (p<0.05). So, the 

research hypothesis is accepted. 

• There is no significant difference between marital status (Married = 22.08 ± 

0.917; Unmarried = 23.42 ± 0.876) and their overall employer branding. The 

‘t’ test find out that the calculated value is greater than table value (p > 0.05). 

So, the research hypothesis is accepted. 

Conclusion 

It’s concluded that the healthcare sector is becoming a more competitive industry; 

as a result, how the organisation is perceived by both employees and external 

stakeholders is important to the organisation’s success, to manage the sector and 

will contribute to the more efficient running of hospitals. It is essential for the 
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sector to uphold a positive reputation as the more positive view, the patients of 

the hospitals, the more likely we are to select one hospital over another if we have 

choice. It is also hoped that identifying how a healthcare organisation can 

maintain a positive reputation will lead to an increase in service user confidence 

and satisfaction. The more confident one feels entering the same hospital, the 

more likely their treatment will be successful through their reputation among 

them. 
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Abstract 

Recently developmentof the large-scale synthesis was few layered graphene 

(FLG) via electrochemical exfoliation (EC) method. The few graphene sheets 

(EC-FLG) were characterized by X-ray diffraction (XRD), Scanning electron 

microscopy (SEM), High resolution Transmission electron microscopy (HR-

TEM). The electrochemical analysis showed that an enhanced storage and 

capacitance performance of the few layer graphene was obtained. The 

electrochemical measurements of cyclic voltammetry (CV) were for Electric 

double-layer capacitor (EDLC)energy storage for supercapacitors as observed 

specific capacitance calculations (Csp) –107 F/g scan rate at 100 mV/s. The 

electrochemical exfoliation techniques to find great promise for the industrial-

scale synthesis of high-quality defect free graphene for energy storage advanced 

applications.  

Keywords: Graphene, Electrochemical method, exfoliation, energy storage, 

Supercapacitors. 

1.  INTRODUCTION 

In recent years graphene is consistedto the mono layer carbon atoms arranged 

densely and closely honeycomb like hexagonal structure with 2D nanostructure 

materials [1]. Graphene was focused various applications in future electronics, 

electrochemical energy storage and energy conversation devices, due to their 

good electrical properties, high thermal stability, excellent mechanical strength 

and high surface area. Commonly followed synthesis methods of few as well as 

single layer of graphene chemically exfoliation methods modified hummer’s 

method, chemical vapor deposition and microwave method [2, 3]. Among these 

methods are some cost wise expensive and some limitations but recently focused 

electrochemical methods is simple and coast effective techniques electrochemical 

exfoliations from raw bulk graphite sources [4-9]. Carbon based materials such 

as CNTs and Graphene are the most promising application in supercapacitor 

electrode materials for high energy storage devices in first explored by Ruoff and 

coworkers. The supercapacitor also called electrical double layer capacitor high 

energy storage. As a remarkable focused Supercapacitors light weight, 

miniaturized size, high stability, high specific capacitance and high-power 

density and energy density compared to Li-Ion batteries [10 & 11]. In this paper 
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we are developed novel method of graphene, we are developed and introduced 

electrochemical exfoliation in aqueous ionic liquid. Few layer graphene 

nanosheets were single step large scale production from high pure bulk graphite 

rods. The EC-FLG material was characterized by XRD, SEM, TEM and 

Electrochemical analysis.  

2.   EXPERIMENTAL 

2.1  Single Step Synthesis of few Layer Graphene 

The few layer graphene sheets were synthesized by electrochemical exfoliation 

from graphite source. In the experimental detailed: Both as anode and cathode 

materials were using high pure graphite rods (Sigma Aldrich, 99% Grade length 

8 cm, dia 0.5 cm) were inserted into the ionic aqueous electrolytes. The synthesis 

of electrochemical intercalation role of aqueous electrolyte (H2SO4) graphite into 

reduced few layer exfoliation graphene nanosheets. The aqueous ionic electrolyte 

was 10ml Sulfuric acid (H2SO4) and 20ml D.I waterinto200 mlbeaker.Above 

mixed solution stirring vigorously at30min as electrolyte solution. The constant 

direct current (DC) Power source meter was used. High pure graphite electrodes 

were connected in electric power clip and both rods were dipped into the 

electrolyte solution. The reaction was carried out constant DC was applied 5Vin 

betweenthe pure graphite electrodes. The reaction was carried out 2 hrs. When 

the reaction start the anodic graphite rod was slowly exfoliated and floated and 

suspended fine dark black colored solution appearance high quality graphene 

sheets. When the electrode is starting exfoliation very slowly anodic erosion 

graphene Nanosheets particles suspended into the electrolyte solution. Finally, 

the purifications process is centrifugedand used D.I water to removed the acetic 

nature into neutral (pH=7). The Fine block power dried overnight and annealed 

muffle furnace 400 °C for 5h. The final product graphene nano sheets goes to 

further materials analysis.  

2.2 Electrochemical Analysis 

The EC-few layer Graphene were analyzed Electrochemical Instrumentation 

(Metrohm-Autolab, PGSTATE 302N) in a three electrodes cell system, consists 

a S.S Mesh electrode (stainless steel-mesh) as working electrode, Pt wire as 

counter electrode and Ag/AgCl as a reference electrode with 1M H2SO4 

electrolyte solution. Cyclic voltammetry study was carried out in CHI760D 

model in the potential range of -0.2 –0.6 V with various scan rates of 10, 20, 30, 

40, 50 and 100 mV/s. 

3.  RESULT AND DISCUSSIONS 

3.1  XRD, SEM & TEM  

The EC-FLG was characterized by XRD pattern shown in Fig. 1 (a) after graphite 

electrode was exfoliated shows up a peak at around 26.6° corresponding plane to 

the (002) which indicates an interlayer spacing of 3.34 Å. After electrochemical 

exfoliation diffracted peak at 26.6° in becomes broad peak can be attributed to 
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the exfoliation of layered structures of graphite. The broad peak reveals that the 

partial restacking of exfoliated graphene layers. SEM analysis was carried out 

and is shown in Fig. 1(b) & (c). The electrochemical exfoliated as prepared few 

layer graphene nanosheets for supercapacitor electrode, to confirm the few layers 

one by one staked with bended graphene sheets. From the SEM micro graph 

images it is clear that all the morphological sheets, its thickness around 60-80 nm. 

In order to evaluate their exfoliation layers few sheets were obtained due to the 

constant potential with ionic intercalate will be applied between electrodes. 

HR-TEM analysis for EC-FLG (nanometers scale) was surface morphological 

was observed to be placed graphene nanosheets edges fine each other. The few 

graphene nano layer transparency regions indicated by arrows in block aero 

marks Fig.1 (d) wasreveal thatthe few layer graphene nanosheets.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1(a) XRD pattern of EC-FLG, (b & c) SEM images of EC-FLG 

(d) HR-TEM images of EC-FLG 

A possible mechanism for the intercalation process has been proposed for 

electrochemically exfoliation process for the mechanism of electrostatic forces 

interacts with ions graphite layers exfoliate, the electrolyte containing with 

electrochemically Intercalation process of H2SO4 acid H+ cation and SO4 
2- anion 
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with bulk graphite exfoliate layer by layer exfoliation to observe few layer 

graphene sheets like transparent morphology. 

3.2  Cyclic Voltammetry 

The cyclic voltammetry (CV) of EC-FLG at various scan rates of 10, 20, 30, 40, 

50 and 100 mV/s in the potential range of -0.2–0.6 V are shown in Fig. 2 (a). As 

can be observed from the CVs of EC-FLG, with the increase in scan rate the 

current also increases which. The specific capacitance (Csp), was calculated from 

cyclic voltammetry (CV) curve was using at scan rate 100 mV/s obtained Specific 

capacitance Csp is 107 F/g for EC-FLG using the formula Csp = integrated total 

area of the CV curve/ (Scan rate * total Voltage window * mass of the active 

material). From Fig. 2(b). The CV cure Csp was calculation using 100 mV/s for 

rectangular shape for Electric/ electrochemical double layer capacitive (EDLC) 

nature. 

 

 

 

 

 

 

 

 

 

 

Fig. 2:  

(a) Cyclic voltammetry of T-RGO at different sacn rates (10 - 50 mV/s)  

(b) Cyclic voltammetry of T-RGO at scan rate 100 mV/s. 

 

4.  CONCLUSION 

A facile synthesis of few layered graphene sheets was developed in bulk graphite 

electrode. This method was found that produced high yield with good quality 

graphene. The EC-FLG material was characterized for structural and 

morphological analysis of powder XRD, SEM and HR-TEM observation. The 

electrochemical exfoliated graphene for used assupercapacitor electrode. From 

the CV curve usedto found that maximum specific capacitance was calculated 

(Csp) –107 F/g at 100 mV/s for EC-FLG material. Electrochemical few layer 

defect free graphene nanosheets was possible to produce by large scale. This work 

observation confirmed the few layer defect free graphene nanosheets and also 

demonstrated possible in future energy storage materials for supercapacitor 

device fabrications.  
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Abstract 

ZnO is a wide band gap semiconductor material which is very frequently used as 

window layer in the photovoltaic structure. In the present work, the ZnO thin film 

was prepared by sol-gel spin coating process using zinc acetate dihydrate as a 

precursor, methanol as a solvent and monoethanolamine (MEA) as a stabilizer. 

The structural, morphological, optical and electrical properties of the deposited 

film were investigated. The glancing incidence angle x-ray diffraction (GIXRD) 

analysis showed formation of polycrystalline structure with peaks corresponding 

to (002) plane. Scanning Electron Microscopy (SEM) showed that the growth of 

film acquire crack -free rod-like structure. The UV-Visible transmittance 

spectrum showed 70% transparency of the material in the visible region and the 

calculated direct band gap energy of 3.24 eV were obtained. The electrical studies 

were carried out by impedance analyser in the frequency range from 100Hz to 

1MHz. This analysis showed that the ZnO thin film exhibit the semiconducting 

nature. These studies proved that ZnO is a low cost and environment friendly 

material which is useful for solar cell applications. 

Keywords: ZnO film, Sol-gel, Spin coating, Window layer 

1.   Introduction 

Zinc oxide is a very promising material for semiconductor device application. It 

has unique physical and chemical properties such as high chemical stability, 

broad range of radiation absorption and high photo stability at room temperature 

making it attractive for potential use in transparent conductive electrode, solar 

cell, gas sensor, light emitting diodes, lasers, varistors etc. ZnO is an n-type 

semiconductor which is abundant and nontoxic with a wide band gap of 3.27 eV 

and large exciton binding energy of 60 meV at room temperature which perfectly 

matches the requirement of transparent contacts in photovoltaic solar cell window 

layers.1  

ZnO thin films have been deposited by different deposition techniques like 

chemical vapour deposition (CVD)2, magnetron sputtering3, pulsed laser 
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deposition (PLD)4, electron beam evaporation (EBM)5. Most of these methods 

need high vacuum and high operating temperatures to work, which make them 

high cost techniques. Chemical based solution routes such as sol–gel6, co-

precipitation7 and spray pyrolysis8 can be considered as simple and economic 

methods involving low cost equipment and raw materials. ZnO thin films can be 

synthesized by the sol gel spin coating method which has emerged as one of the 

most promising processing routes as it is particularly efficient in producing thin, 

transparent, homogeneous, multi component oxide films of many compositions 

on various substrates at low cost and it is a very simple process for the production 

of large area of films. It also allows the tuning of the thickness of the film by 

varying parameters. 

The aim of the present work is to prepare the transparent nanocrystalline ZnO 

semiconducting thin film, which can be used as n-type window layer in thin film 

solar cells by low cost sol–gel spin coating method. The structural, 

morphological, optical and electrical properties of the deposited ZnO thin film is 

characterized by various analytical techniques such as Glancing incidence angle 

X-ray diffraction (GIXRD), scanning electron microscope (SEM), UV-visible 

spectroscopy, Photoluminescence and impedance measurement. 

2.   Experimental Preparations 

The preparation of the ZnO thin film was done by sol-gel spin coating technique. 

The solution for ZnO film was prepared using zinc acetate dihydrate [Zn 

(CHCOO). 2H2O] as a precursor, methanol as solvent and monoethanolamine 

(MEA) as stabilizer. 0.5M zinc acetate dihydrate was dissolved in methanol using 

magnetic stirrer. After completely dissolving the solution, MEA was added 

dropwise and the solution was stirred for 45 minutes at 50 C temperature having 

the molar ratio of zinc acetate dihydrate to MEA as 1:1. After getting the clear 

transparent and homogeneous mixture, the solution was left for about 24 hr at 

room temperature to form the gel. The solutions were spin coated on the glass 

substrate at a speed of 3000 rpm for 30 sec and preheated in the magnetic stirrer 

at 200 C for 10 minutes. These procedures were repeated for two times to 

improve the thickness of the sample. The spin coated ZnO thin film was                           

then annealed at 450 C for 1 hour in a hot plate to obtain a crystalline ZnO thin 

film. 

The prepared ZnO thin film was characterized to confirm the structural and phase 

identification using Glancing incidence X-ray diffractometer. The GIXRD 

pattern using XPERT PRO was used to study the GIXRD pattern of ZnO thin 

film at a scanning range of 20 to 80 with CuKα1 source radiation (=1.54051 Ǻ). 

The optical properties of the ZnO thin film were determined by lambda UV-

Visible spectrometer in the wavelength range of 300-1100 nm. The room 

temperature photoluminescence characteristic of ZnO film was investigated using 

Perkin Elmer (model Lambda 45) in the range of 370-680 nm. The surface 

morphology of the thin film was examined using scanning electron microscope 
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(SEM). The electrical measurement of the ZnO thin film was recorded using 

impedance analyzer (Princeton Applied Research) with applied frequency in the 

range of 1 Hz to 1MHz. 

3.  Results and Discussion 

3.1  Structural Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1:  GIXRD pattern of ZnO thin film 

The crystallinity and crystallographic orientation of the ZnO thin film is studied 

through glancing incidence x-ray diffraction, as shown in Figure 1. The 

diffraction peaks obtained between the 2θ ranges are from 20 – 80. The 

reflection peaks at (100), (002), (101), (110), (103) and (002)are indicative of the 

hexagonal wurtzite ZnO structure9. The sharp and narrow diffraction of the peaks 

demonstrated that all ZnO thin film is of good crystalline in quality. The crystal 

orientation of ZnO thin film obtained from methanol solvent shows 

polycrystalline nature with a strong orientation along (002) plane, which is 

located at 34.5. This is due to the highest density of Zn atoms in this plane. The 

preferential orientation of the film grows along c-axis i.e, (002) plane, which is 

perpendicular to the substrate. The other small peaks which are shown in figure 

are due to the non-decomposed organic compounds or impurities in the solution 

used for deposition of the film. 
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The crystallite size is calculated using the Debye- Scherrer’s formula.10  





cos

9.0
D  ...(1) 

where  

D is the crystallite size,  

λ is the wavelength of the target CuKα1 (=1.54051 Ǻ),  

β is the full-width half maximum value and  

θ is the position of respective Bragg peaks. 

The ZnO thin film synthesized with methanol (MeOH) exhibit the highest XRD 

diffraction peaks on the (002) plane as per the literature. The crystallite size of 

ZnO is calculated along this plane, which gives the value of 11 nm. 

3.2 Morphological studies 

Figure 2 shows the surface morphology and structure of the prepared ZnO thin 

film deposited on the glass substrate using scanning electron microscope. The 

morphology details explain that the film acquire rod-like structure and are 

uniform in distribution. The film exhibits a fine microstructure without cracks or 

voids. The figure also represent that the ZnO film is composed of vertically 

aligned and densely packed film. The SEM image illustrates that the length and 

breadth of the ZnO thin film is approximately 1.3 µm and 199 nm. The thickness 

of the film is estimated to be 120 nm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2:  SEM image of ZnO thin film 
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3.3 Optical Studies 

3.3.1  UV Transmittance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3:  UV transmittance spectrum of ZnO thin film (inset shows  

the Tauc plot band gapenergy of the material) 

Figure 3 shows the transmittance spectra of the ZnO films deposited on glass 

substrates using UV–Visible spectrophotometer. The spectrum is obtained from 

the wavelength range of 300-1100 nm. The film with 0.5 molar concentration of 

the precursor exhibits good transparency in the visible region (above 70%) which 

is a suitable material for transparent window layer in solar cell application. 

The optical band gap of the films was calculated using Tauc plot as shown the 

inset in Fig. 3.1. The direct band gap is obtained from the extrapolation of the 

linear part of the curve in the plot of hν in eV versus (αhν)2 in ( cm−1 eV)2. The 

absorption coefficient (α) determined from the transmittance spectra is related to 

the photon energy is given by 

αhν = A ( hν – Eg)n 

where Eg is the energy band gap of the semiconductor, A is a constant, and n = ½ 

for direct allowed transitions11.  

The Tauc plot gives the direct band gap of the samples. The obtained band gap 

value of ZnO thin film is 3.24 eV which is the optimum value for photovoltaic 

application. 
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3.3.2   Photoluminescence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Photoluminescence spectrum of ZnO thin film 

Photoluminescence spectroscopy is used to study the luminescence properties of 

thin film. Figure 4 shows the photoluminescence spectrum obtained in the range 

of 370-680 nm for ZnO thin films. It is seen that emission peaks are observed at 

414 nm, 451 nm, 481 nm which correspond to violet and blue emission. The violet 

band at 414 nm is assigned to the recombination of an electron at zinc interstitial 

and a hole in the valence band. The blue band at 451 and 481 nm are attributed 

to the recombination between the zinc interstitial (Zni) energy level to the zinc 

vacancy (Vzn) energy level. 

3.4   Electrical studies 

The impedance spectroscopy is a useful technique to study the electrical 

properties of the material. Nyquist diagram or cole-cole plot is a convenient tool 

to determine the resistance of the material12. The impedance behavior of 

polycrystalline film can be interpreted using the equivalent circuit model that 

provides a representation of the electrical properties frequency region. Figure-5 

shows the impedance spectra (Z” vs Z’) obtained by plotting the imaginary part 

with the corresponding real part for ZnO thin film. The analysis data shows that 

the ZnO thin film exhibits the semi-circle at frequency range from 100 Hz – 

1MHz. The semicircular pattern in the impedance spectrum indicates the 

electrical process taking place in the material.  

The intersection of this cole-cole plot on the real axis represents conductivity of 

the sample. The conductivity increases with increase in frequency which shows 

the semiconducting behavior of the material. 
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Fig. 5:  Impedance spectrum of ZnO thin film 

4.  Conclusion 

The ZnO thin film was successfully deposited on glass substrate using low cost 

sol-gel spin coating technique. The structural, morphological, optical and 

electrical properties of the deposited film were studied. The XRD pattern 

indicated that ZnO thin film had hexagonal wurtzite structure and the average 

crystallite size of the film was found to be 11 nm. The SEM image showed that 

ZnO thin film exhibited rod- like structure with uniform distribution. The UV-

Visible spectrum showed that the deposited ZnO thin film was having good 

transparency in the visible region and the band gap energy of the obtained film 

was found to be 3.24 eV. The impedance measurement was carried out and the 

film revealed semiconducting behavior. In this work, the above-mentioned results 

showed that ZnO is a highly transparent material, which is suitable for window 

layer in thin film solar cell. 
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Abstract 

Stochastic Optimization Techniques are typically used for solving several 

business problems that have many possible solutions across many variables, and 

that have outcomes that can change greatly depending on the combinations of 

these variables. In this paper, the Simulated Annealing Optimization Technique 

is used to arrive at an optimal group travel plan for the players of the Indian 

Basket Ball Team. 
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1.  Introduction 

The productivity and profitability of big organizations have recently witnessed a 

great impact due to the application of Machine Learning algorithms [1]. Hadoop 

and the related tools are now widely used for successfully implementing the 

advanced Machine Learning algorithms in the business organizations [2]. Price 

Predictors are often modeled by the Data Analysts by using the KNN algorithm 

[3]. Potential insights into the customer preferences are now obtained by the Data 

Analysts by applying the Hierarchical Clustering algorithm [4]. 

Optimization techniques enable us to find the best possible solution to a business 

problem by trying many different solutions and scoring them to determine their 

quality. Optimization Techniques are typically used in the cases where there are 

too many possible solutions to try them all. The simplest but least effective 

method of searching for solutions is just typing a few thousand random guesses 

and seeing which one is best. More effective Optimization techniques, such as 

the Simulated Annealing Technique, which is used in this paper for obtaining an 

optimal travel planfor the players of the Indian Basket Ball Team, try to 

intelligently modify the solutions in a way that is likely to improve them. 

2.  Data for Study 

Planning a trip for a group of people from different locations all arriving at the 

same place is always a challenge, and it often requires an optimum solution. There 

are a lot of different inputs required, such as what every one’s flight schedule 

should be, how many cars should be rented, and which airport is easiest. Many 
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outputs should also be considered, such as total cost, time spent waiting at 

airports, and time taken off work. Because the inputs cannot be mapped to the 

outputs with a simple formula, the need for obtaining an optimum solution arises 

in this case. 

To begin, we create a new python file called scheduleOptimization.py and insert 

the following code: 

import time 
import random 

import math 

team =  [(‘Aravind’, ‘MAA’), (‘Rajvir’, ‘TRV’), (‘Vishesh’, ‘BLR’), (‘Amitpal’, ‘HYD‘), 
 (‘Satnam’, ‘BOM’), (‘Talwinder’, ‘CCU’)] 

# InternationalAirport in New Delhi 

destination = ‘DEL’ 

We are planning a trip for the members of the Indian Basket Ball Team who are 

from all over the country and wish to meet up in New Delhi for participating in 

the National Tournament. They will all arrive on the same day and leave on the 

same day, and they would like to share transportation to and from the airport. 

There are dozens of flights per day to New Delhi from any of the team members’ 

locations, all leaving at different times. The flights also vary in price and in 

duration. 

The sample data for this study are stored as flightSchedule.txt and this data file 

contains origin, destination, departure time, arrival time, and price for a set of 

flights in a comma-separated format: 

DEL, MAA, 20:27, 23:42, 1690 

MAA, DEL, 19:53, 22:21, 1730 

DEL, BOM, 6:39, 8:09, 860 

BOM, DEL, 6:17, 8:26, 890 

DEL, BLR, 8:23, 10:28, 1490 

BLR, DEL, 7:04, 9:11, 1280 

We load this data into a dictionary with the origin and destination as the keys and 

a list of potential flight details as the values. Add this code to load the data into 

scheduleOptimization.py: 

  flights = { } 

  for line in file (‘flightSchedule.txt.’): 

  origin, destination, departure, arrival, fare = line.strip( ).split(‘,’ ) 

   flights.setdefault ((origin,destination), [ ]) 

   #Details are added to the list of possible flights 

   flights [(origin, destination)].append ((departure, arrival, int (fare))) 

We also define the utility function getTimeInMinutes( ), which calculates how 

many minutes into the day a given time is. This makes it easy to calculate flight 

times and waiting times. We add this function to scheduleOptimization.py: 
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  def getTimeInMinutes(t): 

  x = time.strptime(t, ‘%H : %M’) 

  return x[3] * 60 + x[4] 

The challenge now is to decide which flight each person in the team should take. 

Even though keeping total fare down is a goal, there are many other possible 

factors that the optimal solution will take into account and try to minimize, such 

as total waiting time at the airport or total flight time. We will take into account 

these factors through a Cost Function, which we will discuss soon. 

When approaching an optimization problem like this, it is necessary to determine 

how a potential solution will be represented. A very common simple 

representation is a list of numbers. In this case, each number can represent which 

flight a team member chooses to take, where 0 is the first flight of the day, 1 is 

the second, and so on. Since each team member needs an outbound flight and a 

return flight, the length of this list is twice the number of team members. For 

example, the list  

  [1, 4, 3, 2, 7, 3, 6, 3, 2, 4, 5, 3] 

represents a solution in which Aravind takes the second flight of the day from 

Chennai to New Delhi, and the fifth flight back to Chennai on the day he returns. 

Rajvir takes the fourth flight from Trivandrum to New Delhi, and the third flight 

back. 

3.  The Cost Function 

The cost function is the key to solving any optimization problem. The goal of 

our optimization algorithm is to find a set of flights that minimizes the cost 

function. The cost function in our Group Travel Optimization problem will 

involve the following variables: 

Fare  :  The total fare of all the plane tickets. 

Travel Time  :  The total time that everyone has to spend on a plane. 

Waiting Time  :  Time spent at the airport waiting for the other members of 

the team to arrive. 

Departure Time  :  Flights that leave too early in the morning may impose an 

additional cost by requiring travelers to miss out on sleep. 

Car Rental Period :  If the team rents a car, they should return it earlier in the 

day than when they rented it, or be forced to pay for a 

whole extra day. 

We have to now determine how much money that time on the plane or time 

waiting in the airport is worth. The following flightScheduleCost( ) function takes 

into account the total cost of the trip and the total time spent waiting at airports 

for the various members of the team. It also adds a penalty of Rs.500 if the car is 
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return at a later time of the day than when it was rented. We now add the following 

flightScheduleCost() function to scheduleOptimization.py: 

  def flightScheduleCost (soln): 

   totalfare = 0 

   latestarrival = 0 

   earleistdeparture = 24 * 60 

   for d in range (len(soln)/2): 

    # Get the inbound and outbound flights 

    origin = team [d][1] 

    outbound = flights [(origin, destination)][int(soln[d])] 

    returnf = flights [(destination, origin)] [int(soln[d+1])] 

    # Total fare is the fare of all outbound and return flights 

    totalfare += outbound[2] 

    totalfare += returnf[2] 

    # Track the latest arrival and earliest departure 

    if latestarrival < getTimeInMinutes (outbound [1]):  

     latestarrival = getTimeInMinutes (outbound[1]) 

   if earliestdeparture> geTimeInMinutes (returnf[0]): 

     earliestdeparture = getTimeInMinutes (return[0]) 

   # Every person should wait at the airport until the latest person  
  arrives. 

   # They also should arrive at the same time and wait for their flights. 

   totalWaitingTime = 0 

   for d in range (len(soln)/2): 

    origin = team [d][1] 

    outbound = flights[(origin, destination)] [int(soln[d])] 

    returnf = flights[(destination, origin)] [int(soln[d+1])] 

    totalWaitingTime += latestarrival –    
   getTimeInMinutes(outbound[1]) 

    totalwaitingTime += getTimeInMinutes (returnf[0] –  
   earliestdeparture 

   # Check whether this solution requires an extra day of car rental 

   # That will be Rs. 500! 

   if latestarrival > earliestdeparture: totalfare += 50 

   return totalfare + totalwaitingTime 

The logic involved in this cost function is simple. The total wait time assumes 

that all the team members will leave the airport together when the last person 

arrives, and will all go to the airport for the earliest departure. We can try this 

flightScheduleCost() function in the following Python session: 

  >>> reload (scheduleOptimization) 
  >>>scheduleOptimization.flightScheduleCost(s) 
  58230  
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4.   Simulated Annealing Optimization Technique 

The goal of our Group Travel Optimization problem is to minimize cost by 

choosing the correct set of numbers. In theory, we can try every possible 

combination, but in this study, we have 16 flights, all with 9 possibilities, giving 

a total of 916 combinations (i.e. 300 billion combination). Testing every 

combination will guarantee that we get the best answer, but it will take a very 

long time on most types of computers. Trying a few thousand random guesses 

and seeing which one is best is another possible technique. 

Randomly trying different solutions is very inefficient because it does not take 

advantage of the good solutions that have already been discovered. In our study, 

a flight schedule with a low overall cost is probably similar to other flight 

schedules that have a low cost. Because random optimization technique jumps 

around, it will not automatically look at similar flight schedules to locate the good 

ones that have already been found. 

The Simulated Annealing Optimization Technique begins with a random solution 

to our Group Travel Plan optimization problem. It was a variable representing the 

willingness to accept a worse solution, which starts very high and gradually gets 

lower. In each iteration, one of the numbers in the solution is randomly chosen 

and changed in a certain direction. In our study, Aravind’s return flight may be 

moved from the second of the day to the third. The cost is calculated before and 

after the change, and the costs are compared. 

It the new cost is lower, the new solution becomes the current solution. However, 

if the cost is higher, the new solution can still become the current solution with a 

certain probability. This is done so as to avoid the local minimum problem. 

In some cases, it is necessary to move to a worse solution before we can get to a 

better one. Simulated annealing works because it will always accept a move for 

the better, and because it is willing to accept a worse solution near the beginning 

of the process. As the process goes on, the algorithm becomes less and less likely 

to accept a worse solution, until at the end it will only accept a better solution. 

The probability of a higher-cost solution being accepted is given by the following 

formula: 

 p = e((–highcost–lowcost)/willingness to accept a worse solution) 

Since the willingness to accept a worse solution starts very high, the exponent 

will always be close to 0, so the probability will almost be 1. As the willingness 

to accept a worse solution decreases, the difference between the high cost and the 

low cost becomes more important – a bigger difference loads to a lower 

probability, so the algorithm will favour only slightly worse solutions over much 

worse ones. 

We now create the function annealingoptimization( ) and add it to 

scheduleOptimization.py: 
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def annealingOptimization (domain, costf, T=10000.0, coolingRate = 0.95, step = 1): 

  # The values are initialized randomly 
  vec = [float (random.randint (domain[i] [0], domain[i][1])) 
   for i in range (len(domain))] 
  while T > 0.1 : 
   # One of the indices is chosen 
   i = random.randint (0, len(domain) – 1 
   # A direction to change the index is chosen 
   dir = random.randint (–step, step) 
   # A new list is created with one of the values changed 
   vecb = vec[:] 
   vecb [i] += dir 
   if vecb [i] < domain[i][0] : vecb[i] = domain[i][0] 
   elif vecb[i] > domain [i][1] : vecb[i] = domain [i][1] 
   # The current cost and the new cost are calculated 
   ea = costf (vec) 
   eb = costf (vecb) 
   p = pow (math.e, (–eb–ea) / T) 
   # Check whether it is better, or it makes the probability cutoff 
   if (eb < ea or random.random( ) < p) : 
    vec = vecb 
   # The willingness to accept a worse solution is decreased 
   T = T * coolingRate 
  return vec 

To perform annealing, the above function first creates a random solution of the 

right length with all the values in the range specified by the domain parameter. 

The willingness to accept a worse solution and the coolingRate are optional 

parameters. In each iteration, i is set to a random index of the solution and dir is 

set to a random number between –step and step. It calculates the current function 

cost and the cost if it were to change the value at i by dir. 

The line of code p = pow (math.e, (–eb–ea) / T) shows the probability calculation, 

which gets lower as T gets lower. If a random float between 0 and 1 is less than 

this value, or if the new solution is better, the function accepts the new solution. 

The function loops until the willingness to accept a worse solution has almost 

reached 0, each time multiplying it by the cooling rate. 

We now execute the annealingoptimization( ) function is the following python 

session in order to get the optimum cost for our Group Travel Planning problem. 

 >>> reload (scheduleOptimization) 

 >>> s = scheduleOptimization.annealingOptimization (domain,  

  scheduleOptimization.flightScheduleCost) 

 >>>scheduleOptimization.flightScheduleCost(s) 

 22780 
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For printing all the flights that the Basket Ball Team Members need to take in 

order to ensure the above mentioned optimum cost, we add the following 

printFlightSchedule( ) function to scheduleOptimization.py:  

 def printFlightSchedule(r) : 

  for d in range (len(r)/2): 

  name = team [d] [0] 

  origin = team [d] [1] 

  out = flights [(origin, destination)] [r[d]] 

  ret = flights [(destination, origin)] [r[d+1]] 

  print ‘%10s %10s %5s – %5s $%3s %5s %5s $%3s’ 

   % (name, origin, out[0], out[1], out[2], ret[0], ret[1], ret[2]) 

The optimum Group Travelling Plan obtained by using simulated Annealing 

Technique shall now be obtained by executing printFlightSchedule( ) in a python 

session:  

 >>> scheduleOptimization.printFlightSchedule(s) 

  Aravind Chennai   11:44 – 14:12  Rs 1090  10:53 – 12:23  Rs 7400  

  Rajvir Trivandrum 11:32 – 15:59 Rs 2900  11:54 – 15:19  Rs 2560 

  Vishesh Bengaluru  10:57 – 13:40  Rs 1890  10:42 – 13:26  Rs 1390  

  Amitpal Hyderabad  10:29 – 13:41  Rs 2480  11:47 – 14:15  Rs 1700  

  Satnam Mumbai  10:54 – 12:27  Rs 1340  10:53 – 13:31  Rs 1320 

  Talwinder Kolkata  11:28 – 13:27  Rs 175  14:17 – 16:31  Rs 1290 

It is obvious that the Simulated Annealing Optimization did a good job of 

reducing the overall waiting times while keeping the costs considerably down.  
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Abstract 

The best possible solution to a business problem shall be often found by trying 

many different solutions and scoring them to determine their quality. The 

stochastic optimization techniques, such as the Genetic Optimization Technique, 

shall be used for this purpose. In this paper, the optimum assignment of machine 

problems to experienced technicians in a large manufacturing unit is discussed. 

Sometimes, there may be even hundreds of machine problems in a big 

manufacturing unit, competing for the attention of a very few experienced 

technicians, to get fixed. A genetic optimization algorithm is used in this paper 

for obtaining the optimum assignment of machine problems to technicians. 

Key Terms: Stochastic optimization, Genetic Algorithm, Optimum Assignment.  

1.  Introduction  

The collaborative filtering techniques are now increasingly used in the field of 

data science [1]. The Hadoop Ecosystem now plays an important role in big 

dataanalytics [2]. Price Predictors are often designed by the Data Analysts by 

using the KNN algorithm [3]. Potential insights into the customer preferences are 

now obtained by the Data Analysts by applying the Hierarchical Clustering 

algorithms [4]. In this paper, the optimum allocation of machine problems, which 

are often encountered in a big manufacturing company, to a small set of 

experienced Technicians is obtained by using the Genetic algorithm. 

We consider here ten machine problems which are vying for getting the attention 

of five experienced technicians. For the purpose of fixing a machine problem, the 

manufacturing floor supervisor may indicate a particular technician as his first 

choice. Sometimes, this assignment may not be possible if the particular 

technician has already been assigned another machine problem. So, the 

supervisor will also indicate another technician as his second choice for fixing 

every machine problem. We now create a new python file named fixFault.py and 

add the list of technicians and the list of machine problems, along with their top 

two choices of technicians: 
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  import random 

 import math 

  # The technicians, each of whom has two available slots  

  # for solving two machine problems at a time 

  technicians = [‘Jerald’, ‘Giftson’, ‘Diravium’, ‘Yokesh’, ‘Bala’] 

  # Technicians, along with their first and second choices 

  preferences =    [ (‘Problem1’, (‘Yokesh’, ‘Diravium’)), 

       (‘Problem2’, (‘Jerald’, ‘Bala’)), 

       (‘Problem3’, (‘Giftson’, ‘Jerald’)), 

       (‘Problem4’, (‘Jerald’, ‘Bala’)), 

       (‘Problem5’, (‘Giftson’, ‘Yokesh’)), 

       (‘Problem6’, (‘Diravium’, ‘Bala’)), 

       (‘Problem7’, (‘Bala’, ‘Giftson’)), 

       (‘Problem8’, (‘Yokesh’, ‘Diravium’)), 

       (‘Problem9’, (‘Yokesh’, ‘Diravium’)), 

       (‘Problem10’, (‘Diravium’, ‘Giftson’))] 

Here, each problem cannot be assigned to a technician, who has been indicated 

as the first choice for solving this problem by the supervisor. For example, only 

two problems can be allotted at a time to the technician Yokesh, but in the case 

of Problem 1, Problem 8 and Problem 9, Yokesh is indicated as the first choice 

by the supervisor. Assigning any of these problems to the second-choice 

technician will mean there will not be enough slots for Diravium for the problems 

proposed to be assigned to him as the first choice. 

The problem involved in assigning the problems to the appropriate technicians 

will become acute when hundreds of problems are to be assigned to the 

technicians in a large manufacturing unit. In such a case, it is not possible to 

consider all possible solutions as there may be even 1,00,000 possible solutions 

at times. This is so when we assume that four problems can be assigned at a time 

to each technician in a large manufacturing unit. 

2.  Cost Function 

If we form a cost function that will return a very high value for invalid solutions, 

it will make it very difficult for the optimization algorithm to find better solutions 

because it has no way to determine if it is close to other good or even valid 

solutions. In general, it is better not to waste processor cycles searching among 

invalid solutions. 

A better way to approach the issue is to find a way to represent solutions so that 

every solution is valid. A valid solution need not be necessarily a good solution. 

It just means that there are exactly two problems assigned to each technician. One 

way to do this is to think of every technician as having two slots, so that there are 

ten slots in total. Each problem, in order, is assigned to one of the open slots. The 

first problem can be placed in any one of the ten slots, the second problem can be 
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placed in any of the nine remaining slots, and so on. The domain for searching 

has to capture this restriction. We have to add the following line of code to 
fixFault.py: 

  # [(0,9), (0,8), (0,7), (0,6), ..., (0,0)] 

 domain = [(0, (len(technicians) * 2) – i – 1) for i range  

    (0, len (technicians) * 2)]  

The cost function starts with the construction of a list of slots. The slots are 

removed as they are used up. The cost is calculated by comparing a problem’s 

current technician assignment to its top two choices. The total cost will not 

increase if the problem is currently assigned to its top choice technician, by 1 if 

it is assigned to its second-choice technician, and by 3 if it is not assigned to either 

of its choices. Let us add the following cost function to fixFault.py: 

 def technicianCost (vec): 

  cost = 0 

   # A list of slots is created 

   slots = [0, 0, 1, 1, 2, 2, 3, 3, 4, 4] 

   # Looping over each problem 

   for i in range (len(vec)): 

    = int (vec[i]) 

   technician = technicians [slots[x]] 

   preference = preferences[i][1] 

   # First choice costs 0, second choice costs 1 

   if preference[0] == technician: cost += 0 

   elif preference[1] == technician: cost += 1 

   else : cost += 3 

   # Not on the list costs 3 

   # Remove selected slot 

   del slots [x] 

  return cost 

3.   Genetic Optimization Technique 

The goal of our optimization problem is to minimize the cost by choosing the 

correct assignment of machine problems to the available technicians. Testing 

every combination will guarantee that we get the best answer, but it will take a 

very long time on most types of computers. Trying a few thousand random 

guesses and seeing which one is best is another possible technique. Randomly 

trying different solutions is very inefficient because it does not take advantage of 

the good solutions that have already been discovered. 

Genetic Algorithms work by initially creating a set of random solutions known 

as the population. At each step of the optimization, the cost function for the entire 
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population is calculated to get a ranked list of solutions. After the solutions are 

ranked, a new population - known as the next generation - is created. First, the 

top solutions in the current population are added to the new population as they 

are. This process is called elitism. The rest of the new population consists of 

completely new solutions that are created by modifying the best solutions. 

There are two ways in which the solutions can be modified. The simpler of these 

is called mutation, which is usually a small, simple, random change to an existing 

solution. In our study, a mutation can be done simply by picking one of the 

numbers in the solution and increasing or decreasing it. 

The other way to modify solutions is called crossover or breeding. This method 

involves taking two of the best solutions and combining them in some way. In 

this study, a simple way to do crossover is to take a random number of elements 

from one solution and the rest of the elements from another solution. 

A new population, usually the same size as the old one, is created by randomly 

mutating and heading the best solutions. Then the process repeats - the new 

population is ranked and another population is created. This continues either for 

a fixed number of iterations or until there has been no improvement over several 

generations. We add now the geneticOptimization( ) function to fixFault.py: 

 def geneticOptimization (domain, costf, populationSize = 50, step = 1,  

  mutationProbability = 0.2, elite = 0.2 maximumIterations = 100): 

   # Mutation Operation is performed 

   def mutate (vec) : 

    i = random.randint (0, len (domain) – 1) 

    if random.random ( ) < 0.5 and vec[i] > domain[i][0] : 

     return vec[0:i] + [vec[i] – step] + vec[i+1:] 

    elif vec[i] < domain[i][1] : 

     return vec[0:i] + [vec[i] + step] + vec[i+1:] 

    # Crossover Operation is performed 

    def crossover(r1, r2): 

     i = random.randint(1, len(domain) –2) 

     return r1[0:i] + r2[i:] 

    # The initial population is built 

    population = [ ] 

    for i in range (populationSize): 

     vec = [random.randint(domain[i][0], domain[i][1]) 

      for i in range (len(domain))] 

     population.append(vec) 

    # To find the number of winners from each generation 

    topelite = int (elite * populationSize) 

    # Main loop starts here 

    for i in range (maximumIterations): 
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     scores = [(costf (v), v) for v in population] 

     scores.sort ( ) 

     ranked = [v for (s,v) in scores] 

     # Starting with the pure winners 

     population = ranked [0 : topelite] 

     # Adding mutated and bred forms of the winners 

     while len(population) < populationSize: 

      if random.random( ) < mutationProbability: 

       # Mutation is done 

       c = random.randint (0, topelite) 

       population.append(mutate(ranked[c])) 

      else: 

       # Crossover is done 

       C1 = random.randint (0, topelite) 

       C2 = random.randint (0, topelite) 

       population.append (crossover(ranked[c1],  

           ranked[c2])) 

     # Printing current best score 

     print scores[0][0] 

    return scores[0][1]  

Once the optimum assignment of problems to the appropriate technicians is 

obtained with the help of the above geneticOptimization( ) function, it shall be 

printed by using the following printAssignment( ) function, which is to be added 

to fixFault.py: 

  def printAssignment(vec): 

   slots = [ ] 

   # Two slots are created for each technician 

   for i in range (len(technicians) : slots += [i,i] 

   # Looping over each problem assignment 

   for i in range (len(vec)): 

    x = int(vec[i]) 

    # Choosing the slot from the remaining ones 

    technician = technicians [slots[x]] 

    # Displaying the problem’s name and assigned technician’s name 

    print preferences[i][0], technician 

    # Remove this slot 

    del slots[x] 

In the following python session, we obtain the optimum assignment of problems 

to the technicians and display the same: 
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 >>> reload (fixFault) 

  >>> s = fixFault.geneticOptimization(fixFault.domain, fixFault.technicianCost) 

  >>>fixFault.printAssignment(s)  

  Problem1 Giftson 

  Problem2 Bala 

  Problem3 Jerald 

  Problem4 Bala 

  problem5 Diravium 

  Problem6 Diravium 

  Problem7 Yokesh 

  problem8 Yokesh 

  Problem9 Giftson 

  problem10 Jerald 

4.  Conclusion 

The genetic optimization algorithm is used in this paper to obtain the above stated 

optimum assignment of machine problems to the technicians. 
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Abstract 

In this study, the main objective is to predictive in autoregressive model and 

forecasting for the birth rate in India. To predicts the nature of birth rate for the 

next few years. The value for Birth rate, crude (per 1,000 people) in India was 

19.66 as of 2015, over the past 55 years this indicator reached a maximum value 

of 42.11 in 1960, and a minimum value of 19.66 in 2015. Further the analysis for 

the Predictive value is birth rate value of 19.39 in 2016and 2017 value of birth 

rate 19.14. Data collected: The data is secondary data collected from the website: 

http://www.intexmundicom/facts/India/birh rate. The data is collected yearly 

wise Birth rate from 1960 to 2015. 

Keywords: Statistical tools, Forecasting with auto regressive model, Statistical 

packages for social science 

1.  Introduction  

Definition: Crude birth rate indicates the number of live births occurring during 

the year, per 1,000 population estimated at midyear. Subtracting the crude death 

rate from the crude birth rate provides the rate of natural increase, which is equal 

to the rate of population change in the absence of migration. 

Basic Concepts 

Crude Birth Rate: The number of live births per year per thousand of the 

population. 

 CRD  =  1000
yearin that  population Total

year specific ain  births Total
  

Crude birth rates are very general statistics that are useful for making overall 

comparisons between different groups of peoples, states, societies and regions. 

Autoregressive Model 

An autoregressive model is when a value from a time series is regressed on 

previous values from that same time series data. for example,  

Ŷt =β0+β1Yi−1 + ϵt  ...(1) 

http://www.intexmundicom/facts/India/birh%20rate
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In this regression model, the response variable in the previous time period has 

become the predictor and the errors have our usual assumptions about errors in a 

simple linear regression model. The order of an autoregression is the number of 

immediately preceding values in the series that are used to predict the value at the 

present time. So, the preceding model is a first-order autoregression, written as 

AR(1). 

If we want to predict y this year (yt) using birth rate datae in the previous two 

years (Yi−1, Yi−2 ) then the autoregressive model for doing so would be: 

Ŷt =β0+β1Yi−1 + β2 Yi−2+ ϵt  ...(2) 

This model is a second-order autoregression, written as AR(2), since the value at 

time t is predicted from the values at times t−1 and t−2. More generally, a Kth-

order autoregression, written as AR(k), is a multiple linear regression in which 

the value of the series at any time t is a (linear) function of the values at times 

t−1,t−2,…,t−k. 

2.   Review of Literature 

Fertility indicates the reproductive performance of a woman. The child bearing 

period of a woman is generally assumed to exist between the age 15 to 40. The 

level of fertility in demography is measured in terms of live-birth performance. 

The child bearing is, no doubt, basically a biological function, but the child 

bearing in any society is performed in socio-economic and cultural setup and is, 

therefore, influenced by socioeconomic factors as well as social customs, values 

and norms related to various aspects of childbearing Bhende (2003). 

Researches conducted in the field of fertility relate to one or more of the 

stratification variables like income, education, family type and occupation. These 

stratification variables according to the Freedman (1963) are important in fertility 

research because of their role in social and economic development. Many studies 

were made to explain fertility differentials in evaluating the prospects for an early 

fertility decline in India (Parkasi and Malakar, 1967; Rele, 1972; Misra and 

Sharma, 1978; Reddy, 1978). Driver (1960) reported that there were slight 

variations in the mean number of children born in different income groups 

amongst Muslims, Hindus, Buddhists and commented that education and fertility 

showed inverse relationship with the fertility i.e. with increase in education the 

fertility level declined amongst these caste groups in India. An illiterate wife and 

husband had 4.7 and 5.0 children born respectively, whereas wife of above 

primary level education and father with college education showed 3.9 children 

each. While studying the impact of occupation on fertility, he found that unskilled 

workers (4.3), agriculturists (4.9) and artisans (4.5) had the highest fertility, 

whereas the clerks had the lowest (3.9).  

The joint survey of Mysore population (1961) by United Nations and Govt. of 

India revealed inverse relationship between education and fertility, that is, women 

with high school or university education had 4 and 2 children as compared to 5.4 
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for those with less education. The study also found little difference in mean 

number of children born to illiterate and literate women in Bangalore city, 

however, lower fertility was observed among educated women. The type of 

dwelling was used as an index of economic status by them, and they observed a 

positive association between completed fertility (that of women 45 years of age 

or over) and upper status. Female who were living in huts had 4.4 live-births, 

whereas those living in mud-houses and in still better houses had 4.5 and 5 live 

births respectively. 

Anand (1966) observed a positive correlation between the education of the 

woman and number of children born/pregnancies; number of children was highest 

(9.1) among illiterates whereas the graduate mothers had 7.0 pregnancies. 

Illiterate as well as primary educated fathers showed 7.7 children, graduate and 

that with technical or professional education had 7.2 and 6.2 children 

respectively. The study also indicated inverse relationship between income and 

fertility, with more number of children in lowest income group as well as lower 

number of children amongst higher income group people. The number of children 

declined with an increase in the income except in Rs. 600 to 700 group, where it 

declined again, thereby showing non-significant correlation between income and 

fertility.  

Saxena (1973), in his survey of Lucknow city showed a clear inverse relationship 

between general marital fertility rate and monthly income. The general marital 

fertility rate was 240 for persons having income less than Rs. 75 per month, 180, 

140 and 80 for people belonging to income categories of Rs. 150-300, Rs.500-

750 and Rs. 750 and over respectively. While studying fertility, he found that 

birth rate of illiterate women was 40.2 and that of educated was 36.7. He found 

significant negative association between fertility rates and education.  

George (1976) found inverse relationship of income and occupation with fertility. 

He found high rank officials had lower fertility than other occupations viz. semi-

skilled and skilled workers at all age groups, however, respondents from higher 

income group had smaller families than lower income groups in all age groups. 

This study showed strong inverse relationship between education and the number 

of live-births, illiterates had more children (5.57) and those with high school and 

college education had 4 and 3.87 children respectively.  

Mohammed (1977) studied the effect of socioeconomic variables on fertility in 

the Economic and Social variables on fertility in the Economic and Social 

Commission for Asia and the Pacific (ESCAP) region and found that the number 

of physician, literacy and economic activity rates inversely related to fertility.  

Nair (1978) found higher female literacy rates, medical facilities and favourable 

policy of government towards family planning programme responsible for 

bringing down the birth rate. Reddy (1978) studied the differential fertility in 

India and observed lower fertility among women with high school education than 

the literate women. He also found negative association between education 
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attainment and the fertility level. Sharma and Mishra (1978) observed a negative 

association between education and marital fertility and a decrease in fertility with 

rising educational status of the mother. The total marital fertility was found to be 

highest (5.29) for illiterate mother than that of mothers with higher education 

(3.71) among different caste groups in India. The investigators concluded that 

increasing literacy and educational attainment, higher age at marriage and 

acceptance of family planning would induce the fertility decline.  

Mahedevan (1979) in his investigations on determinants of fertility differentials 

in South India, studied the variation in fertility with the help of socio-cultural 

variables, viz., age and family income, education and occupation of husband etc. 

Family income was found to be positively associated with the fertility. The study 

showed inconsistent pattern of fertility difference by occupation. For the 

population as a whole, fertility was found to be highest among agricultural 

laborers and lowest among owners and cultivators. As the general literacy level 

of wives was uniformly low among all the groups, therefore, the literacy rate of 

the husband was considered for educational variations in fertility differences. 

Education did not differ much as the proportion of higher educated men was very 

small among all the groups. Education of the husband was inversely related to the 

fertility in this study.  

Singhal (1980) observed in Tripura that the level of education of the women tend 

to reduce the general marital fertility ratio. His conclusion was that with social 

and economic development, increasing literacy and higher marriage age, there 

would be continuous reduction in fertility in future. 

Varadarajan (1981) surveyed the Kotas in Niligiris district (Tamil Nadu) and 

found that women belonging to the house-holds having annual income of Rs. 

2000 and below, Rs. 2001-4000, Rs. 4001-6000 and Rs. 6001-8000 and Rs. 8001 

and above had 2.74, 4.05, 3.06, 3.15 and 2.75 average number of live-births 

respectively. The study indicated the highest average of live-births for illiterate 

women (4.16), followed by those who had primary (2.54) and secondary 

education (2.29). Women had the highest live-births (4.18), if their husbands 

were illiterate, while those husbands had primary, secondary and college 

education had 3.57, 2.78 and 1.60 live-births respectively, thereby showing 

inverse relationship between education and fertility.  

Krishnamoorthy (1980) noted that a desire for continuity of the family name or 

gender preference and for living children to support their old age is thought to 

influence the fertility behaviour of couples in many countries. A reduction in 

mortality will increase the chances of survival for children and the continuation 

of family name. Thus, it is argued that with improved conditions, couples would 

tend to limit their reproduction, since a small number of births would be sufficient 

to assure continuity of the family name and survival of one or two children to 

support the parents during their old age. 
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Bhuyan and Ahmed (1984) illustrated inverse but weak relationship between 

educated husband and fertility, with an appreciable decline of fertility at graduate 

level. An inverse relationship between the educational attainment of the mother 

and fertility was seen in this study, female education had more depressing effect 

upon fertility than male education. The study further revealed that occupation of 

husbands had significant impact on fertility. Persons involved in agriculture had 

maximum number of children born (4.36) followed by labourer, business, service 

and other technicians etc. This differential in fertility among husbands with 

different occupational patterns was highly significant.  

Patnaik (1985) demonstrated the socio-economic and demographic determinants 

of fertility behaviour in Patna district. The findings of the study indicated that 

fertility of population varied by their socio-economic and demographic 

characteristics. Education was also an important factor influencing the fertility. 

The present study indicated an inverse relationship between education and 

fertility. It had been observed that as the level of education of husband changes 

from category of illiterates to the categories of literate, matriculate, intermediate, 

graduate and post-graduate, the decline in fertility had been of the order of 16, 

27, 39, 43 and 44 percent respectively. Similarly, the respective declines in mean 

fertilities, when couples were classified by educational level of wives, were of 

the order of 30, 34, 42, 47 and 54 per cent.  

Mathur (1986) reported an association between education of the husband and 

income level up to some extent. The study further indicated a positive relationship 

between monthly income of respondent males of different occupations with 

number of children born to their wives, belief in family planning, knowledge as 

well as use of family planning methods, opinion on government facilities in 

regard to family planning and their attitude towards inclusion of sex. 

Puri (1989) illustrated that fertility level declined sharply as the educational level 

of the women increased, while the total fertility rates for illiterate women was 

5.1, it was 2.1 only for women, who were literate but below middle school level. 

Thus, he observed that fertility levels were declined as educational level 

increases. Haile (1990) examined the socio-cultural, economic and demographic 

characteristics of 734 women aged 15-55 in the Gondar administrative region of 

North-Western Ehiopia and found that women had few children than desired and 

stopped child bearing when they reached or closely approximated their ideal 

number of sons. Since son was clearly, the determinant of reproductive success, 

it is argued that only a significant change in the status of women can bring about 

widespread compliance with the official family planning’s two child norm.  

Lloyd (1991) found a consistent negative association between women’s paid 

work and fertility in developing countries. He reported that effect of work on 

fertility in the short run is contrary to its effect in the long run. In the long run 

women who have ever worked, end up with fewer children, but in the short-run, 

current work appears to be associated with higher fertility. In almost all the 

countries, differences between women in their occupational experience (work-
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status) were found to be statistically significant in accounting for differences 

between women in their number children ever-born.  

Das and Pandhiyar (1991) reported that the levels of total marital fertility rate 

have a tendency to decrease with an increase in the educational level of the 

husband and wife. Similarly, family income was found to be negatively related 

with fertility. The study indicated that the fertility of manual workers was higher 

as compared to that of white-collar workers. The use of conception has a tendency 

to increase with an increase in socio-economic status, while the duration of 

postpartum in fecund ability has a tendency to decrease. It was found that 

husband's occupation and family income were also important in causing 

favourable changes in fertility by off-setting the fertility-enhancing effect of 

modernization. However, the education of the husband and wife indicated little 

effect in lowering fertility.  

Murthi et al. (1995) illustrated that female literacy and female labour force 

participation had a negative and statistically significant effect on TFR. Fertility 

was also significantly lower in the southern and western regions.  

Syamala (2001) demonstrated the influence of childhood mortality on fertility 

behaviour of women in Goa. They showed that the net effect of child mortality 

could be substantial. Women with personal experience of child loss and having 

pessimistic opinion about the level of mortality, produced, on an average, about 

two children more than similar women who never experienced a child loss and 

were optimistic about the level. The tendency to replace a dead child was found 

to cut across the level of literacy and religious background of women and hence 

increased fertility rate.  

Awah and Zuberi (2001) examined the association between childhood mortality 

and socioeconomic status (housing characteristics and household possession such 

as source of water, type of toilet facilities, housing construction materials; and 

household possession like radio, television, and animal possessions) in three 

southern African countries. They found that the chances of childhood mortality 

decreased consistently with levels of the socioeconomic status index. 

Letamo and Oucho (2002) conducted a study on contribution of family planning 

programmes to fertility decline and found that the contribution of family planning 

methods and the use of modern contraceptives had a greater impact on fertility 

reduction in Botswana. They reported that family planning practices should also 

be seen as joint responsibility of both men and women. It was also evident from 

the study that men do influence the uptake of contraception and as such educating 

men to appreciate the importance of family planning was likely to lead to increase 

use of contraception which helped in reduction of fertility.  

Singh et al. (2002) studied the impact of education and autonomy on fertility of 

women of rural and semi- urban areas of Varanasi district of Eastern Utter 

Pradesh of India. They found that level of autonomy increases as education 

increases. The percentage of women possessing high level of autonomy among 
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highly educated, was twice of that relating to uneducated. They concluded that 

substantial reduction in fertility can be achieved through popularizing women 

education, promoting of employment opportunities for women, improving in 

women’s role in decision making and encouraging inter-spousal communication 

in family affairs. The desire for son was associated with low contraceptive 

prevalence. It had been suggested that the value of sons would be lowered in order 

to make family planning a success in reducing fertility.  

Breierova and Duflo (2003) estimated the effect of education on fertility and child 

mortality by a school construction program that took place in Indonesia between 

1973 to 1978. They showed that female education is a strong determinant of age 

at marriage and early fertility than male education. However, male and female 

education seems equally important factors in reducing child mortality. Wardle 

and Steptoe (2003) investigated attitudes and beliefs that might underlie 

behavioural choices, including health locus of control, future salience, subjective 

life expectancy, and health consciousness, in a nationally representative sample. 

Lower socioeconomic status was associated with less health consciousness, 

stronger beliefs in the influence of chance on health, less thinking about the 

future, and lower life expectancies. Socioeconomic differences in healthy 

lifestyles were associated with differences in attitudes to health that may 

themselves arise through variations in life opportunities and exposure to material 

hardship and ill health over the life course.  

Biswas and Kapoor (2004) studied the age at menarche and menopause of the 

women among Saharia – a primitive tribe of Madhya Pradesh. In women life, 

menarche and menopause were the significant and inevitable events which 

indicated a particular adult stage of first periodical flow of blood from womb and 

cease to ovulate and menstruate respectively in all healthy women. Mean age at 

menarche and menopause of women were varied in regarding the different 

background factors like – nutritional status, family size, medical facility, genetic 

factor, environment, education, birth rank, living standard, socio-economic 

condition, etc. Mean menarcheal and menopausal age of Saharia women have 

been found to be high (13.5 ± 0.84 years) and low 44.6 ± 1.17 years) respectively.  

Nahar and Rahman (2006) examined the factors associated with women’s age at 

first marriage and interval between marriage and birth during 1983-1985 and 

1992-1994. They documented that age at marriage was steadily rising in rural 

areas of Bangladesh, and the increase was strongly associated with increased 

female education. However, education of women has opposite effects on 

childbearing i.e. on the first birth (fertility). There was an indication that educated 

women tend to have their first birth as early as possible after marriage.  

Josipovic (2007) examined the relationship between the education and fertility. 

In the prevailing view of the literature, education was treated as a highly 

influential factor in reproductive behaviour. This view posited a simple linear 

relationship between the two. It was argued that education and fertility make, 

rather than a simply linear relationship, a subtle pair. The data analyzed was 
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selected from geographical regions of Slovenia. The analysis brought curved 

relationship between education and fertility. He concluded that disparities in 

fertility rates among women with dissimilar levels of education in the studied 

territories were slowly diminishing through time, or have converted into other 

kinds of factor relations.  

Hagestad and Call (2007) documented that overall differentials in completed 

fertility can be assessed both in terms of having any children and number of 

children. In low-fertility countries, a negative association between educational 

level and both having any children and number of children was often found in 

women, although lately differences in Scandinavian countries had been found to 

be relatively modest. For men there was less evidence on this issue and it was 

also less consistent than for women.  

Goodman and Koupil (2009) Studied biological and social determinants of 

mortality and fertility which provided insight into selective pressures in a 

population. They studied determinants of reproductive success using multi-

generational data from a large, population-based cohort of 13,666 individuals 

born in Sweden between 1915 and 1929. The effects of birth order, mother's age, 

mother's marital status and family socioeconomic position (SEP) upon 

reproductive success, measured as total number of children. Reproductive 

success was associated with both social and biological characteristics at birth. 

Higher family SEP was also associated with improved fertility.  

Priya et al. (2009) reported that menarche and menopause demarcated the limits 

of potential reproductive life span in the female. A number of studies had 

conducted on this aspect in different endogamous population of Andhra Pradesh 

at different time’s. For the present work the urban and rural areas of Kshatriya 

women had been taken to study and this population has not studied previously on 

this aspect. In the study population it had been observed that, the early menarche 

in urban area while late menarche more in rural area. The difference of mean 

menopausal age between rural and urban areas was not significant.  

Huber et al. (2010) investigated the association between socioeconomic status 

and reproductive output which was varied by the source of status and resources, 

the woman's education, and her age at reproductive onset (proxied by age at 

marriage). They examined the association between a woman's reproductive 

output and income and education by using a large sample of US women. 

Education, income, and age at marriage were negatively associated with a 

woman's number of children and increased her chances of childlessness. Among 

the most highly educated two-thirds of the sample of women, husband's income 

predicted the number of children. The association between a woman's number of 

children and her husband's income turned from positive to negative when her 

education and age at marriage was low (even though her mean offspring number 

raised at the same time). The association between a woman's own income and her 

number of children was negative, regardless of education. 
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3.  Statistical analysis 

Table 1  

Developing first & second-order, autoregressive models on  

annual crude birth rate (1960-2015) 

Year 
Birth 

Rate 
Lag1 Lag2 

 
Year 

Birth 

Rate 
Lag1 Lag2 

1960 42.11 
  

 1988 32.69 33.28 33.84 

1961 41.87 42.11 
 

 1989 32.10 32.69 33.28 

1962 41.60 41.87 42.11  1990 31.50 32.10 32.69 

1963 41.32 41.60 41.87  1991 30.91 31.50 32.10 

1964 41.01 41.32 41.60  1992 30.34 30.91 31.50 

1965 40.70 41.01 41.32  1993 29.79 30.34 30.91 

1966 40.37 40.70 41.01  1994 29.27 29.79 30.34 

1967 40.06 40.37 40.70  1995 28.77 29.27 29.79 

1968 39.75 40.06 40.37  1996 28.29 28.77 29.27 

1969 39.45 39.75 40.06  1997 27.82 28.29 28.77 

1970 39.15 39.45 39.75  1998 27.37 27.82 28.29 

1971 38.85 39.15 39.45  1999 26.91 27.37 27.82 

1972 38.53 38.85 39.15  2000 26.46 26.91 27.37 

1973 38.19 38.53 38.85  2001 26.00 26.46 26.91 

1974 37.84 38.19 38.53  2002 25.55 26.00 26.46 

1975 37.49 37.84 38.19  2003 25.09 25.55 26.00 

1976 37.16 37.49 37.84  2004 24.62 25.09 25.55 

1977 36.85 37.16 37.49  2005 24.15 24.62 25.09 

1978 36.58 36.85 37.16  2006 23.65 24.15 24.62 

1979 36.33 36.58 36.85  2007 23.14 23.65 24.15 

1980 36.10 36.33 36.58  2008 22.63 23.14 23.65 

1981 35.85 36.10 36.33  2009 22.10 22.63 23.14 

1982 35.57 35.85 36.10  2010 21.60 22.10 22.63 

1983 35.23 35.57 35.85  2011 21.12 21.60 22.10 

1984 34.83 35.23 35.57  2012 20.68 21.12 21.60 

1985 34.37 34.83 35.23  2013 20.29 20.68 21.12 

1986 33.84 34.37 34.83  2014 19.95 20.29 20.68 

1987 33.28 33.84 34.37  2015 19.66 19.95 20.29 
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Table 2  

Model Summary 

Model R R Square 
Adjusted R 

Square 

Standard Error of  

the Estimate 

1 1.000a 1.000 1.000 .02618 

a. Predictors: (Constant), lag2, lag1 

Conclusion: The coefficient of determination is 1.000; therefore, about 100% of 

the variation in this data is explained by birth rate. The regression equation 

appears to be very useful for making predictions since the value of r²is close to 1. 

Table 3  

ANOVAb 

Model Sum of Squares Df Mean Square F Sig. 

1. Regression 2482.686 2 1241.343 1.811E6 .000a 

Residual .035 51 .001   

Total 2482.721 53    

 a.  Predictors: (Constant), lag2, lag1    

 b.  Dependent Variable: birth_rate 

Conclusion: This indicates the statistical significance of the regression model 

that was run. Here, p < 0.001, which is less than 0.05, and indicates that, overall, 

the regression model statistically significantly predicts the outcome variable (i.e., 

it is a good fit for the data). 

Table 4 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) .071 .036  1.982 .053 

lag1 2.028 .042 2.010 48.187 .000 

lag2 -1.030 .043 -1.010 -24.221 .000 

a. Dependent Variable: birth_rate    

The fitted model is Ŷi =.071+2.028 Yi−1-1.030 Yi−2  ...(3) 

Here we take 2nd order coefficient and test for significance. 

The hypotheses used for this test are, 

H0 : A2 = 0  

H1 : A2 ≠ 0  
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Conclusion: 

The p-value of 0.001  ,05.0  reject H₀. conclude that the second order 

parameter of the autoregressive model is significant. The model build approach 

has led to the selection of the second order autoregressive model as the most 

appropriate for the given data. 

Using the estimates ao=0.071,a1=2.028and a2=-1.030 as well as two resent data 

value is Y55=19.95 Y56=19.66,the forecasts of birth rate for the year 2016,and 

2017 are obtained from equation. 

Ŷi=.071+2.028 Yi−1-0.030 Yi−2  ...(4) 

2016: 1 year ahead Y55 = 0.071+2.028(19.66)-1.030(19.95)  = 19.39 

2017: 2 year ahead Y56 = 0.071+2.028(19.39)-1.030(19.66)  = 19.14 

2018:3 year ahead Y57 = 0.071+2.028(19.14)-1.030(19.39)  = 18.95 

4.   Findings & Conclusion 

The p-value of 0.001  ,05.0 reject H₀. conclude that the second order 

parameter of the autoregressive model is significant. The model build approach 

has led to the selection of the second order autoregressive model as the most 

appropriate for the given data. 

Using the estimated value for the birth rate in 2016 is 19.39 and 2017 is 19.14 

and 2018 is 18.95, so declining the birth rate year by year. 

Some important reasons for declining rate of crude birth rate are: 

• increased focus on family planning, 

• increase in wages, 

• reduced subsistence agriculture and 

• increase in education level of the women. 

Government and non-governmental organizations have been encouraging family 

planning methods that are cheap and manageable. More than 50% of people living 

in the urban areas have accepted the use of family planning methods leading to 

low birth rates. Working people in urban areas want better pay, implying that they 

have to reduce the number of children so as to increase the time they spend at 

their workplace. The subsistence agriculture has been decreasing in the recent 

years. This has led to the rise in the cost of living therefore making it impossible 

to manage a big family. Women in the recent years are spending more time 

increasing in education for high paying jobs. 
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kUj epyj;J Ntshz;ikapy; Mw;wq;fiu 

………………………………………………………………………….……………………………………………………………………………………………….……………………. 

Nyh. &gh 
Kidth; gl;l Ma;thsh; 

jkpoha;Tj;Jiw> J}a tsdhh; jd;dhl;rpf; fy;Y}hp 
jpUr;rpuhg;gs;sp 

Kd;Diu 

rq;f ,yf;fpaq;fspy; Ntshz;ik vd;gJ> kdpjNdhL ,ize;j epfo;thf 
milahsg;gLj;jg;gl;lJ. midj;J caph;fSk; caph;tho Mjhukhf ,Ug;gJ 
ePh;. me;j ePh; jkpofj;jpd; Mw;wq;fiug; gFjpfspy; fhzg;gl;ljd; 
fhuzkhfj;jhd; goe;jkpoh;fs; Ntshz;ikj; njhopy; Ghpe;J jq;fspd; grpia 
Mw;wp tsKld; tho;tjw;fhd ,lk; Mw;wq;fiug; gFjpfs; jhd; vd;W 
czh;e;jdh;. FwpQ;rpapy; Ntldha;> Ky;iyapy; ,iladha; tho;e;j jkpodpd; 
tho;tpy;> ,Uk;gpd; gad;ghLk;> ney;ypd; mwpKfKk; kpfg;nghpa r%f 
khWjy;fisf; nfhz;Lte;jd. mjd; gpwNf kUjj;jpy; cotdha; khwpdhd;. 
Ntshz;ikNahL kUj epyj;jpd; khz;GfisAk; czh;j;jp> ,it vy;yhk; 
jkpofj;jpd; Mw;wq;fiug; gFjpfspy; jhd; Njhd;wpaJ vd;gij cWjpg;gLj;Jk; 
tpjkhf ,f;fl;Liu mikfpwJ. 

Itif epyk; 

ehk; thOk; epyj;jpy; kiyfSk; mtw;iwr; rhh;e;j gFjpfSk; cs;sd. 
mNjNghy; fhLfSk; mtw;iwr; rhh;e;j gFjpfSk; cs;sd Mw;Wg; gha;r;ry; 
kpFe;j tay;fSk; mtw;iwr; rhh;e;j gFjpfSk; ,Uf;fpd;wd flYk; fly; 
rhh;e;j gFjpAk; cs;sd. ,t;thW ehy;tif epyg;gFjpfisf; nfhz;bUg;gjhy; 
,e;epyj;jpw;F ‘ehdpyk;’ vd;Dk; ngah; cz;lhapw;W. vt;tif ePh;tsKk; 
,y;yhky; twz;l gFjpfSk; rpy ,lq;fspy; cs;sd. ,e;j Itif 
epyq;fisAk; KiwNa FwpQ;rp> Ky;iy> kUjk;> nea;jy;> ghiy vd;W 
mioj;jdh;. 

Iq;FWE}w;wpd; jpiz itg;G KiwahdJ>  

 kUjk; nea;jy; FwpQ;rp ghiy 
 Ky;iy Ie;jpizf;F va;jpa ngaNu 

goe;jkpofj;jpy; twl;rp kpf;f epynkd;W xd;W jdpahf ,y;iy. kio 
tskpy;yhJ njhlh; twl;rp Vw;gLk;NghJ> jw;fhypfkhfg; ghiy epyk; Njhd;Wk;. 
mt;thW twz;L ghiy epykhff; $bait Ky;iyAk; FwpQ;rpAk; MFk;. 

  jhdfk; jpUfj; jd;ikapd; Fd;wp 
 Ky;iyAk; FwpQ;rpAk; Kiwikapd; jphpe;J 
 ey;ypay;G ,oe;J eLq;FJah; cWj;Jg; 
 ghiy vd;gNjhh; gbtq; nfhs;Sk;” (rpyg; - 11: 63-66) 

FwpQ;rp epyk;  

kiyAk; kiyrhh;e;j ,lKkhfpa FwpQ;rp epyg;gFjpapy; kf;fs; mUk;ghLgl;L 
ciof;f Ntz;Lk;; tay; tsk; mw;w mg;gFjpapy; mth;fs; kpFjpahfg; gaph; 
nra;jy; ,ayhJ; vdNt> mg;gFjpapy; tpisaj;jFk; jpid Kjypa 
jhdpaq;fisg; ghLgl;Lg; gapuhf;Fjy; Ntz;Lk;. rpy fpoq;F tiffisg; 
gapuhf;fyhk;> Njd; Nrh;f;fyhk;> tpyq;FfisAk; gwitfisAk; 
Ntl;ilahlyhk;. ,q;qdk; tapw;Wg; gpiog;Gf;Nf mUk;ghLgl;lhy;jhd; 
mq;fpUg;Nghh; tho;jy; ,aYk;. ,e;epiyapy; mth;fsplk; rpwe;j Mil 
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mzpfyd;fisNah> cah;e;j czT tiffisNah> gz;gl;l fiyfisNah 
vjph;ghh;j;jy; ,ayhJ. 

 ige;jpid fhj;jy; nre;Njd; - mopj;jy; 
 nrOq;fpoq;F mfo;jy; Koq;fptPo; mUtpnahL” (ew; - 47) 

vd;w thpfs; thapyhf mwpayhk;. 

Ky;iy epyk; 

fhLk; fhL rhhe;jJk; Mfpa Ky;iy epyj;jpy; gRk;Gy; jiufNs kpFjpahf 
,Uf;Fk;. mit fhy;eilfSf;F Vw;w ,lq;fs;. vdNt> MLkhLfis 
Nka;g;gth;fSf;Nf Ky;iy epyk; Vw;wjhFk;. Ky;iy epy Mlth; gfy; 
KOtJk; fhy;eilfis Nka;j;Jf; nfhz;bUg;gh;; khiyapy; mtw;Wld; tPL 
jpUk;Gth;. Ky;iyepy kfsph; ghy; fwj;jy;> ghiyf; fha;r;rpj; japuhf;Fjy;> 
japiuf; file;J Nkhuhf;Fjy;> ntz;nza; vLj;jy;> nea; fha;r;Rjy; ,it 
midj;ijAk; vLj;Jr; nrd;W gpw epyq;fspy; tpw;W> Ntz;Lk; nghUs;fis 
thq;fpf;nfhz;L kPSjy; Mfpa Ntiyfspy; <Lgl;bUg;gh;. vdNt> ,k; Ky;iy 
epy kf;fsplKk; fy;tp tsh;r;rpiaNah cah;e;j fiy tsh;r;rpiaNah 
vjph;ghh;j;jy; ,ayhJ.  

nea;jy; epyk; 

flYk; fly; rhh;e;j epyKk; Mfpa nea;jy; epyj;jpy; kPd; gpbf;Fk; gujtNu 
tho;fpd;wdh;. mth;fs; fl;Lkuq;fspy; Vwpf;nfhz;L> gy fy; njhiytpy; flypw; 
nrd;W> kPd; gpbj;J tUgth;. mq;qdk; gpbf;fg;gl;l kPd;fis tpw;W> czTf;F 
Ntz;Lk; nghUs;fis thq;fp> czitj; jahhpg;gJ nea;jy; epy kfsph; 
NtiyahFk;. vdNt> ehs; KOikAk; tapw;Wg; gpiog;Gf;Nf Vq;Fk; 
,k;kf;fsplKk; fy;tp tsh;r;rpiaNah> fiy tsh;r;rpiaNah vjph;ghh;j;jy; 
,ayhJ. 

ghiy epyk; 

ePh;tskw;w ghiy epyj;jpy; rpwpa Fbirfis mikj;Jf; nfhz;L Ntl;Lth; 
tho;th;. ,e;epyj;jpy; gad;juj;jf;f tpisr;ry; kpff; FiwT. Mjypd; ,e;epy 
kf;fs; topr; nry;Nthiuf; nfhs;isabg;gJk; tskhd ,lq;fspy; fsT 
nra;jYk; rpwg;Gj; njhopy;fshff; nfhz;Ls;sdh;. ,k;kf;fsplKk; ehfhpfj;ij 
vjph;ghh;j;jy; ,ayhJ. 

kUj epyk;  

taYk; tay; rhh;e;j ,lKkhfpa kUj epyk;. ,e;epyg;Fjp Mw;W tsj;jhy; 
moF epiwe;J fhzg;gLfpwJ. coth; epyj;ijg; gz;gLj;jpg; gaph; 
nra;fpd;wdh;. ney; Kjypa gytifg; nghUs;fisg; gapuhf;Ffpd;wdh;. 
rKjhaj;jpy; xUrhh; kf;fs; ,q;qdk; cioj;jhYk;> vQ;rpNahh; mg;gyid 
Efh;fpd;wdh;. czTf;Fg; gQ;rkpy;yhj kUj epyj;jpy;jhd; kdpjdJ mwpT 
tsuj; jiyg;gLfpwJ. ,q;Fjhd; kdpjDf;F XusT Xa;T fpilf;fpwJ; 
nghUis <l;Ljw;Fhpa topfs; Gyg;gLfpd;wd fy;tp tsh;r;rpAk; fiy 
tshr;rpAk; Njhd;wp tsh;fpd;wd. 

 Ke;eP uLq;fizahh; Kf;$ly; khy;tiuapd;  
 kpd;dPh; tuf;fhd; tpsq;fpepd;w thNwNah 
 ed;dPh; kUjnkd ehy;tsKz; lhaJNt 
 cd;dPh; mitfz;L cte;J nky;yr; nrhy;yPNu   (Kf;$lw; gs;S:44) 

Mw;WePh;> Cw;WePh;> kioePh;> nts;snkdg; ngUfp kUj epyj;ij tskhf;fpaJ. 

,yf;fpaj;jpy; ghyhW 

fUehlf ehl;bYs;s ee;jp kiyapy; ghyhW Njhw;wnkLf;fpwJ. ,q;qdk; 
Njhw;wk; vLf;Fk; ghyhW ikR+U gFjpapy; gha;fpwJ. mq;F ,jd; ePh; Nfhyhh;; 
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jq;fr; Ruq;fj;Jf;Fg; nghpJk; gad;gLj;jg;gLfpwJ. gpd;G ,e;j MW 
tlMh;f;fhL khtl;lj;jpy; gha;e;J me;epyg; gFjpia tsg;gLj;JfpwJ. gpd;dh;; 
nrq;fw;gl;L khtl;lj;ijr; Nrh;e;j fhQ;rPGuk; jhYf;fhtpy; GFe;J> nrq;fw;gl;L 
jhYf;fhtpy; cs;s rJuq;fg;gl;lzj;jpw;F mUNf flypy; fyf;fpd;wJ. 

,jd; Jiz MWfSs; rpwe;jit> nra;ahW> Ntftjp vd;gd. nra;ahW tl 
Mh;f;fhL khtl;lj;jpy; Njhw;wnkLf;fpwJ. ,it ,uz;Lk; thyh[hghj;J 
vd;Dk; CUf;fUfpy; ghyhw;wpy; fyf;fpd;wd. %d;W MWfs; xd;W NrUk; 
,lk; jpUKf;$ly; vdg; ngah; ngw;Ws;sJ.  

 fz;l Nguz;lk; jz;liy ehLk;  
 fdf Kd;wpy; mdk; tpisahLk; 
 Mz;lh; ehafh; nrz;lyq; fhuh; 
 mofh; Kf;$ly; Cnuq;fs; CNu    (Kf;$.gs;. gh: 20> t.s;: 3>4>7>8) 

vd;w Kf;$lw;gs;S> jpUKf;$lypd; rpwg;igf; $WfpwJ. 

,t;thw;wpd; ePh;g;ghrd Kiw ghyhw;W ePh; nts;sg; ngUf;Fila fhyj;jpy; gy 
Fsq;fisAk;> VhpfisAk; epug;Gk;. mtw;wpy; fl;lg;gl;l ngUk; fhtYila 
kjFfs; jpwe;Jtpl> mt;tha;f;fhy;fspd; ePh; nrd;W fhy;tha;fspd; topNa 
ghAk;. ePh; tutpidf; fz;l ks;sh; kfpo;r;rpahy; Muthuk; nra;th;; tay;fisr; 
NrW nra;th;; xUgFjpapy; nre;ney;ypdJ Kiwfisr; rpjwp tpijj;J ehw;W 
eLth;> kw;nwhU ehw;iwg; gwpj;J> NtnwhU ehw;W eLth;. cotpd; ntt;NtW 
njhopy;fshfpa ,it gyTk; gw;gy ,lq;fspy; xNu fhyj;jpy; epfo;jyhy; 
tay;fspypUe;J NgNuhir fpsk;Gk;. 

 kPd; …. … ngUePh; 
 tiyth; je;j nfhOkPd; ty;rpg; 
 giw jG KJFU fpUf;Fe;   (Iq;: 180 t.s;. 1>2>3) 

ePh; tUfpd;w nghpa fhy;tha;fis this kPd;fs; FWf;fpl;Lj; jLf;Fk;. 
mjdhy; me;j ePh;> Njf;fk; ngw;Wg; nghpa fiufs; cilgLk;gb ePh;f; fhy;fs; 
tpyfpg; NghFk;. ePiuAila tay;fspy; Nry; kPd;fs; gy $Lk;. mf;$l;l 
kpFjpahy; gs;skhd tay; fiuNghy Nkbl;Lg; NghFk;. tuhy; kPd;fs; kjfpDs; 
GFe;J ePH; tUk; topapid milf;Fk;. ePh;ts kpFjpahy; tay;fspy; nre;jhkiu 
Kisj;J vOe;J G+f;Fk;; R+y;nfhz;L ,isj;j rq;Ffs; jhkiu kyhpy; Vwpj; 
J}q;Fk;. mk;kyh;fisr; Rw;wpYk; new;gaph; gRik epwj;Jld; fhzg;gLk;. 
me;epiyapy mr;rq;Ffspd; Njhw;wk;> grpa thdj;jpy; ghpNtlj;jhy; 
tisf;fg;gl;l KOkjpapd; Njhw;wk; Nghd;W ,Uf;Fk;. grpa ney; tay;fisr; 
Rw;wpYk; njd;id> thio> kh> gyh vd;w ku tiffs; Ntypahf 
mike;jpUf;Fk;. 

 nfz;il gha;ju ttpo;e;j 
 tz;Lgpzp ahk;g dhLfpo NthNd (Iq; - gh.40) 

vd;w ghlYk;>  

 eWtb khmj;J %f;fpW Gjph;e;j (Iq; - gh.213) 

Mfpa ,Ughly;fSk; ehepyq;fspd; ePH; tsj;jpid czh;j;Jfpd;wd. 

,yf;fpaj;jpy; fhtphp 

fhtphpahW FlF ehl;by; Njhd;Wfpd;wJ. ikR+U ehL> nfhq;F ehL> Nrho ehL 
Mfpa ehLfspy; gha;e;J tsk; ngUf;Ffpd;wJ. fhtphpahW Nrho ehl;by; gy 
fpisahWfis cz;lhf;fpf;nfhz;L me;ehl;il tsk; kpf;f ehlhfr; 
nra;Js;sJ. vq;F Nehf;fpDk; MWfs;> tha;f;fhy;fs;> ePh;epiyfs; vd;W $Wk; 
mstpy; Nrho ehL ,Uj;jy; fhtphpahw;Wg; gha;r;rypdhy;jhd; vd;gJ mwpaj; 
jFk;. gy ehLfspd; topahfg; gha;e;J te;jhYk;> NrhoehNl mjdhy; KO 
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ed;ikiag; ngWtjhy;> ‘fhtphp Nrho ehl;Lf;Nf jdp chpik cilaJ’ vd;W 
Gyth; fhtphpahw;wpidg; Nghw;wpdh;. kzpNkfiy Mrphpauhfpa rPj;jiyr; 
rhj;jdhh; fhtphp ahw;wpid> 

  ghly;rhy; rpwg;gpy; gujj;J Xq;fpa  
 Nfhlhr; nrq;Nfhy; Nrhoh;jk; Fyf;nfhb 

vd;W ghuhl;bAs;shh;. 

rpyg;gjpfhuk; 

fhyk; mwpe;J mKJ}l;b kf;fis kfpo;tpf;Fk; jha;Nghyf; fhtphpahW> gaph; 
tpisAk; fhyk; mwpe;J jd; tsk; Rue;J fhf;fpd;wJ vd;gijr; rpyg;gjpfhu 
Mrphpah; ,sq;Nfhtbfs;> 

  thop mtd;jd; tsehL kftha; tsh;f;Fk; - jhahfp 
 Cop ca;f;Fk; NgUjtp xopaha; thop fhNthp (rpyg; - 152 – 154) 

vd;W $wp tpsf;fpAs;shh;.  

fhtphpahW mspf;Fk; tsq;fs; 

‘fhtphpapy; GJg;Gdy; ngUf;nfLj;Jg; gha;tjhy; coth;fs; ngUkfpo;Tld; 
gy;NtW njhopy;fspy; <LgLfpd;wdh;. kjFfspd; topNa ePh; XirAld; 
gha;e;NjhLfpwJ. ePh;g; ngUf;fpd; kpFjpahy; fiufs; cilfpd;wd. mjdhy; 
fhtphp ePh; Nghpiur;rYld; xUGwk; XLfpd;wJ. ek;gpaUk; eq;ifaUk; 
GJg;Gdyhb Muhthhpf;fpd;wdh;. gytif xypfs; xd;whff; fye;J Mh;g;ghpf;f 
fhtphp md;id ele;J tUfpd;whs;’. ,e;j mofpa fhl;rpapid xU ghlypy; 
Xtpakhf;fp mspf;fpd;whh; Mrphpah; ,sq;Nfhtbfs;> 

 coth; Xij; kjF Xij; 
  cilePH; Xij; jz;gjq;nfhs; 
 tpoth; Xij rpwe;jhh;g;g 
 ele;jha; thop fhNthp  (rpyg;. 37-39) 

Nrho ehL 

fhtphp ghag;ngw;w Nrho ehL ,d;iwa jQ;ir> jpUr;rp> khtl;lq;fisf; 
nfhz;lJ. fhtphpahW jd; fpis MWfSld; gha;e;J ,e;ehl;il ed;F 
tsg;gLj;jptUfpwJ. fhtphpahWk; mjd; fpisahWfSk; nfhz;LtUk; fhpry; 
kz; ey;y tpisr;riy mspj;jJ. tsKila me;j ehl;il Mz;l 
fhuzj;jhy; Nrhoh; ‘tsth;’ vdg; ngah; ngw;wdh;. Nrhoiuf; ‘fps;sp’ vd;w 
ngauhYk; Gyth;fs; toq;fpAs;sdh;. epyj;ijf; fps;sp – fpswp cOJ kUj 
epykhf;fpa rpwg;gpdhy; mth;fs; ‘fps;sp’ vdg; ngah; ngw;wdh;. “thd; 
ngha;g;gpDk; jhd;ngha;ah tsKila fhtphpahw;Wg;” gha;r;rypdhy;> ahid 
kiwaj;jf;f mstpy; nrQ;rhypg; gaph;fs; jioj;J tsh;e;jd. mjdhy; 
Fbkf;fs; czTg; gw;whf; Fiw ,y;yhJ tho;e;jdh;. kf;fs; grpg;gpzpaw;W 
kfpo;NthL tho;e;jikiaf; fz;l Gyth; ngUkf;fs;> ‘Nrho tsehL 
NrhWilj;J’ vdg; ghuhl;b kfpo;e;jdh;. Nrho ehL ney;> fUk;G> thio> ghf;F 
Nghd;wtw;Wf;Fk;> nerT Kjypa ifj;njhopy;fl;Fk; ngah;ngw;wJ. 

ifj;njhopYk; thzpfKk;: 

Nrho ehl;by; rq;f fhyk; Kjy; coT njhlh;ghd ifj;njhopy;fSk;> nerT 
Kjypa njhopy;fSk; tsh;e;J te;jd. ‘cg;ngLj;jy;’ rpwe;j njhopyhf 
,Ue;jJ. Nrhog; ngUehl;Lr; nra;nghUs;fSk; tpisnghUs;fSk; Njitf;F 
Nkw;gl;lit gpw ehLfspy; tpw;fg;gl;ld. ,t;thzpfk; ,e;jpahtpy; ,Ue;j gpw 
ehLfNshL ed;Kiwapy; eilngw;wJ. 
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 Ks;nsapw;Wg; ghz;kf spd;nfbW nrhhpe;j 
 tfd;ngU tl;b epiwa kidNah 
 shpfhw; ngUk;gaW epiwf;F %u          (Iq;: 47 t.s;. 1>2>3) 

gz;lkhw;W Kiwapid Iq;FWE}w;Wg; ghly; $WfpwJ. 

,yf;fpaj;jpy; itia 

itiaahW tlghz;b ehl;Lf;F caph;ehb. ,t;thNw njd;ghz;b ehl;Lf;Fg; 
nghUieahW caph; ehbahFk;. fhtphpahW jkpopyf;fpaq;fspy; Ngrg;gl;bUj;jy; 
NghyNt ,t;tpuz;L MWfSk; ghuhl;lg;gl;Ls;sd. itiaahW gw;wpa 
tptuq;fisg; ghpghly;> rpyg;gjpfhuk;> jpUtpisahlw; Guhzk; ,tw;wpy; 
tphpthff; fhzyhk;.  

fiuia mLj;Js;s rpw;W}h; kf;fSk; Ng&h; kf;fSk; kfpo;NthL itia ePiu 
tuNtw;fpd;wdh;. rpyh; kfpo;r;rpg; ngUf;fhy; jhk; mzpe;j mzpfNshL ePh; 
tpisahl;il tpUk;gp ePuhLfpd;wdh;. mg;nghOJ cz;lhFk; ,irf; fUtpfspd; 
Kof;fKk;> fiuNkhjp ,opAk; Mw;W ePhpd; xypAk; xd;W Nrh;e;J NgNuhir 
vOg;Gfpd;wd. 

 jpiuapkp opd;dpir ais, aayJ (Iq;.171 t.s;.1)  

vd Iq;FWE}w;Wg; ghly; czh;j;JfpwJ.  

ePH;ngUf;fhy; tsk; ngw;w kUjk; 

,e;ehd;F epyq;fspYk; NtWgl;lJ kUj epyk;. me;epyk; Mw;Wg; gha;r;ry; 
cilaJ. kUj epy kf;fs; Mw;WePiug; gy fhy;tha;fs; topahff; nfhz;L 
nrd;W tay;fSf;Fg; gha;r;rpdh;. njd;id> kh Nghd;w kuq;fisf; nfhz;l 
Nrhiyfis mikj;Jf; nfhz;ldh;. ney;> fUk;G Nghd;wg; gapuhf;fpdh;;;. 
Fsq;fisAk; VhpfisAk; mikj;J ePiuj; Njf;fpf;nfhz;ldh;. kUj epyk; 
KOtJk; ePh;g;ngUf;fhy; tsk; ngw;wJ. ePh;tsk; cz;lhdjhy; epytsk; 
cz;lhdJ. taypy; Ntiy nra;a Ml;fSk; fpilj;jdh;. khLfs; tapwhug; 
Gy; Nka;e;J cOnjhopypy; <Lgl;ld. ePh;tsj;jhy; gz;gl;l epyk; rpW 
Kaw;rpahNyNa rpwe;j tpisr;riy ey;fpaJ. kUj epy kf;fs; 
kdf;Fiwapy;yhky; cz;L kfpo;e;jdh;;; Mbg; ghbdh;. mth; jk; Ml;lj;jpypUe;J 
Mlw;fiyAk;> ghl;bypUe;J ghlw;fiyAk; Njhd;wpd Xtpak;> rpw;gk;> ehlfk; 
Nghd;w gy fiyfSk; Njhw;wkhapd. kdpjd; tapwhu cz;L kfpo;r;rpnfhs;Sk; 
nghOJjhd;> mtdJ cs;sj;jpypUe;J ngUf;nfLj;J XLk; fiy czh;Tk; 
ntspg;gLk;. MfNtjhd;> kUj tsehL jkpofj;jpd; new;fsQ;rpakhfTk;> mwpT 
tsh;r;rpf;F Vw;w ,lkhfTk; ,Ue;J te;jJ. mq;Fr; rKjha tho;f;ifAk; 
rpwg;Gw;W ,Ue;jJ. 

  khdk; Fyk;fy;tp tz;ik mwpTilik 
 jhdk; jtKaw;rp jhshz;ik – Njdpd; 
 frpte;j nrhy;ypah; Nky; fhKWjy; gj;Jk; 
 grpte; jplg;gwe;J Nghk;    (ey;top: 26) 

vd;gJ nghpNahh; $w;W.  

epiwTiu 

ek; ehl;by; ghyhW> fhtphp> itia vd;Dk; %d;W MWfSk; kUjk; vd;w 
epyk; Njhd;wp mq;F Ntshz;ikAk;> r%fKk; rpwg;Gila fhuzkhf 
mike;jd vd;gJ ,f;fl;Liuapy; tpsf;fg;gl;Ls;sJ. ,t;thNw kpfg; gioa 
vfpg;jpa> RNkhpa kf;fspd; epiyj;j tho;f;if> ePy Mw;wq;fiuapYk; A+g;ub]; 
- ilf;hp]; MWfs; ghAk; rkntspapy; jhd; Njhd;wpd. MfNt gz;gl;l 
tskhd r%fk; kUjepyj;jpy; jhd; Njhd;wpaJ vd;gJ njspT. MWfspy; 
kz;tsk; Ruz;lg;gLtijj; jLj;jhy; epyj;jb ePh; fPNo nry;tJ FiwAk;. 
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,jdhy; rpwg;ghd ePh;tsj;jpid ,d;iwa rKjha kf;fs; midtUk; ngw;W 
tskhd tho;tpidg; ngwKbAk; vd;gij ,f;fl;Liuapd; thapyhf mwpe;Jf; 
nfhs;s KbfpwJ. 

ghh;it E}y;fs;  

 1. NrhkRe;judhh; ngh.Nt.> Iq;FWE}W> irt rpj;jhe;j E}w;gjpg;G fofk;> 
nrd;id-600018. 

 2. ,uhrkhzpf;fdhh;> ,.kh.> jkpof tuyhWk; gz;ghLk;> rhujh gjpg;gfk;> 
nrd;id-600014. 

 3. Ngr;rpKj;J> Kf;$lw;gs;S> fzgjp vz;lh;gpiur];> nrd;id-600005. 

 4. Ntq;flrhkp ehl;lhh> e. K. rpyg;gjpfhuk; (kJiuf;fhz;lk;)> m];tpd;> 
Vn[d;]p> Myk;ghf;fk;> nrd;id-600116. 

 5. ,uhikahg;gps;is> eh.> ew;wpiz> mwpQh; mz;zh E}w;gjpg;Gf;fofk;> 
jpahfuha efh;> nrd;id-600017. 

 6. GypA+h;f;Nfrpfd;> kzpNkfiy> [pthgjpg;gfk;> Nrg;ghf;fk;> nrd;id-600005. 

 7. fjph;KUF> ePjpf;fsQ;rpak;> %yKk; ciuAk;> rPijg;gjpg;gfk;> 
jpUty;ypf;Nfzp> nrd;id-600005. 

 

 

______ 
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Mop #y; cyF - Gjpdj;jpy; ,df;FO tpyq;fpay; 

………………………………………………………………………….……………………………………………………………………………………………….……………………. 

rP. Nutjp 
Kidth; gl;l Ma;thsh; 

jkpoha;Tj;Jiw> J}a tsdhh; jd;dhl;rpf; fy;Y}hp 
jpUr;rpuhg;gs;sp 

Kd;Diu 

xt;nthU nkhopapd; tsu;r;rpapYk; fhyj;jpw;Nfw;g ,yf;fpaq;fs; GJg;GJ 
tbtk; ngWtJ tuyhw;W epajpahFk;. xU nkhopapd; goik> mk;nkhop rhu;e;j 
r%f mikg;G> mJ kw;w ,dj;jhUld; Vw;gLj;jpf; nfhs;Sk; cwT> 
Ntw;Wnkhopfspd; jhf;fk; Nghd;w fhuzq;fshy; ,yf;fpaq;fs; GJ 
tbtj;jpidg; ngWtjw;F tha;g;Gz;L. Mq;fpNyau;fspd; tUif>mr;R 
,ae;jpuj;jpd; tuT> Nkiyehl;L ,yf;fpaj; jhf;fk; Mfpaitfshy; 
jkpo;nkhopapy; ciueiltbtpyhd gy ,yf;fpaq;fs; cUthdij ek;khy; 
mwpe;J nfhs;s Kbfpd;wJ. mt;thW cUthdJ ‘ehty;’ vdg;gLk; Gjpd 
,yf;fpakhFk;. 

,e;jpahtpy; gq;fpk; re;jpuu; vOjpa ‘Ju;f;Nfree;jpdp (1856) vd;w tq;fhs nkhop 
ehty; Kjyplj;ijg; ngWfpd;wJ. ,jd;gpd; jkpopy; Gjpd ,yf;fpa tuyhW 
1879-Mk; Mz;L khA+uk; Ntjehafk; gps;is vOjpa ‘gpujhg Kjypahu; 
rupj;jpuk;’ vDk; Gjpdj;jpypUe;J njhlq;Ffpd;wJ.jkpopy; Ntjehafk; 
gps;isapd; gpujhg Kjypahu; rupj;jpuj;ijj; njhlu;e;J> gp.Mu; ,uh[ka;aupd; 
fkyhk;ghs; rupj;jpuKk;> m. khjitahtpd; gj;khtjp rupj;jpuKk;> eNlr 
rh];jpupapd; jPdjahSk; Njhd;wpd. ,ijj; njhlu;e;J ehty; ,yf;fpak; 
vdg;gLk; Gjpdk; gy;NtW tifahd cs;slf;fq;fisf; nfhz;L tsu;e;jJ. 
tuyhW> r%fk;> Jg;gwpjy;> vjhu;j;jthjk;> mwptpay;> ngz;zpak;> jypj;jpak;> 
cstpay;> njhd;ktpay;> khu;f;rPak;> tl;lhu kw;Wk; ,dtiutpay; vd 
cs;slf;f mbg;gilapy; ePz;L nfhz;Nl nry;fpd;wJ. 

,dtiutpay; njhlu;ghd Gjpdq;fs; jkpopy; mjpfk; cs;sd. vOj;jhsu; N[h-
b-F&]; vOjpa ‘Mop #o; cyF’ vd;Dk; Gjpdj;jpy; Fkup khtl;l gujtu; 
,dj;jpd; tho;tpaiyg; gjpT nra;Js;shu;. xU Gjpdk; vOJtjw;F 
fUg;nghUs; NjLk;nghOJ jd;idr; Rw;wpAs;s tho;f;ifapy; ,Ue;J 
rk;gtq;fis vLj;Jf; Nfhu;j;Jr; nrhy;tijNa ve;j vOj;jhsUk; ngupJk; 
tpUk;Gtu;. me;j mbg;gilapNyNa N[h-b-F&]; jhd; gpwe;J tsu;e;j 
kz;izAk;> jd;NdhL tho;e;j kdpju;fisAk;> mtu;fsJ tho;itAk; mjd; 
ePl;rpiaAk; gilg;ghf;fpAs;shu;. ,g;Gjpdj;jpy; %d;W jiyKiwapduhff; fjhg; 
ghj;jpuq;fs; gilf;fg;gl;L neLq;fijahfg; Gidag;gl;Ls;sJ. 

Ie;J epyg;ghFghl;by; nea;jy; epy kf;fshfg; gujtu;fisr; rq;f 
,yf;fpaq;fs; fhl;Lfpd;wd. njhy;goq;Fb ,df;FOtpduhd gujtu;fs; 
jkpofj;jpd; flw;fiuNahug; gFjpfspy; tho;e;J tUfpwhu;fs;. md;whlk; 
,aw;ifNahL Nghuhb tho;f;;if elj;Jk; gujtu;fshfpa kPdtu;fs; jk; fbd 
ciog;ghy; czitg; ngwfpd;wdu;. ,tu;fs; KOf;f KOf;f flypid ek;gpNa 
tho;f;if thOk; jd;ikAilatu;fs;. ,tu;fSila tho;f;ifapy; ntspAyfj; 
njhlu;G kpfkpff; FiwT. fly;rhu; tho;f;ifia mbg;gilahfTk; 
tho;thjhukhfTk; nfhz;bUg;gjhy; ,tu;fSf;F flypy; tho;fpd;w 
capupdq;fshd kPd;fisg; gw;wpa mwpTk;> mtw;wpd; nray;ghLfisg; gw;wpa 
Ez;zwpTk; kpFjpahf cs;sd.; ,j;jifa tptupg;Gfs; N[h-b-F&]pd; ‘Mop 
#o; cyF’ Gjpdj;jpy; Rl;bf;fhl;lg;gl;Ls;sd. 
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,df;FO tpyq;fpay; 

xU Fwpg;gpll; kf;fs; jpus; my;yJ gz;ghl;Lf; FO jk; Rw;Wr;#oypy; cs;s 
tpyq;fpdq;fis tifg;gLj;jp itj;Js;sdu;. ,e;j tpyq;fpd;ghy; mtu;fs; 
nfhz;bUf;Fk; mwptpay; mwpT rhuhj kuGtop mwpit mwpAk; mwptpay; 
,df;FO tpyq;fpayhFk;. ,JFwpj;J f. Ntk;igahtpd; fUj;J 
Rl;bfhl;lj;jf;fJ. ‘‘Ethno’ vd;gjw;F ,dk;> (Race) kf;fs;> (People) 
gz;ghl;Lf;FO (Cultural Group) vd;gJ nghUs;. Ethno vd;w nrhy; Ma;T 
cyfpd; mz;ikf; fhy mwpKfk;. ,J Fwpg;gpl;l ,dj;ij my;yJ gz;ghl;Lf; 
FOitf; Fwpf;Fk; khdpltpay; Gyk; rhu;e;j fiyr;nrhy; MFk;. khdpltpaypd; 
mbg;gilapy; gz;ghl;by; cau;e;jtu;fs; jho;e;jtu;fs; vd;w tifg;ghl;bw;Nf 
,lkpy;iy. mjdhy; ,jw;F khw;Wf; fiyr;nrhy; Njitg;gl;lJ. vdNt kf;fs; 
jpus;fis NtWghbd;wpf; Fwpg;gpLtjw;fhff; ifahsg;gl;l fiyr;nrhy;Ny 
‘Ethno’ MFk;. ‘Zoology’ vd;Dk; Mq;fpyr; nrhy;ypw;F ,izahd jkpo;r;nrhy; 
‘tpyq;fpay;’ vd;gjhFk;. tpyq;fpaiyg; gw;wpa Muha;r;rp tpyq;fpayhFk;. 
tpyq;Ffs; vDk;NghJ ghY}l;bfs;> gwitfs; kl;Lk; Fwpf;fg;gLtjpy;iy. 
kPd;fs;> G+r;;rpfs;> Njs;> GO> ej;ij> XuZg; gpuhzpfs; Mfpa vy;yhtw;iwAk; 
Fwpf;Fk;. RUq;fr; nrhy;ypd; jhtuky;yhj vy;yh capUila nghUSk; 
tpyq;F MFk;. 1950- 1960Mk; Mz;Lfspy; gy;NtW kf;fs; jpus;fspy; 
tpyq;Ffs;> jhtuq;fs; Mfpatw;wpd; ngau;fs; njhlu;ghd ,df;FOjhtutpay;> 
,df;FO tpyq;fpay; Muha;r;rpfs; njhlq;fpd. vdNt kdpjj; jpus;fs; kpf 
goq;fhyj;jpypUe;J tpyq;FfNshL nfhs;fpd;w cwtpd; mbg;gilapy; mit 
gw;wpa kuGtopahd mwpitj; jdf;Fs; Vuhskhfr; Nrkpj;J itj;Js;sd. 
kdpjd; jhd; thOk; #oypy; jd;NdhL thOk; tpyq;fpdq;fs; jd;Dila 
tho;Tf;F vt;tifapy; vy;yhk; gad;gLk; vd;gij mtd; ed;F mwpe;J 
itj;Js;shd;. me;j mwpTf; fsQ;rpaj;ijNa ,df;FO tpyq;fpay; 
Gupe;Jnfhs;s Kay;fpwJ. ,JNt. ‘,df;FO tpyq;fpaypd;’ mbg;gilahFk;.” 
(,sk;gupjp. nkh. (njh.M) 2012:254-255) 

Gjpdj;jpy; ,df;FO tpyq;fpay; 

Mop #o; cyF GjpdkhdJ fjhg;ghj;jpuj;ij ikakpl;L Gidag;glhky; 
fijf; fUtpid ikakpl;L Gidag;gl;Ls;sJ. flw;fiuNahu kPd; gpb 
r%fj;ijr; Nru;e;j gujtu; ,d kf;fspd; tho;it rpj;jpupg;gNj ,g;Gjpdj;jpd; 
fijf; fUthFk;. %d;W jiyKiwapdupd; epfo;Tfs; Nfhu;f;fg;gl;ljhf 
,g;Gjpdk; fhzg;gLfpd;wJ. xNu Neu;f;Nfhl;by; ,f;fij Gidag;gltpy;iy.  

flw;gug;gpy; epfo;td: flw;fiug; gug;gpy; epfo;td vd;W ,U NtW epiyfspy; 
,g;Gjpdj;ij Mrpupau; gilj;Js;shu;. NkYk; ,t;NtWghl;bid Gupe;Jf;nfhs;s 
trjpahf flw;gug;gpy; epfo;tdthfg; Gidag;gl;Ls;s gFjpapid cNuhkd; 
vz;fshYk; flw;fiug; gug;gpy; epfo;tdthfg; Gidag;gl;;l gFjpapid jkpo; 
capnuOj;Jf;fshYk; jiyg;gpl;Lj; je;Js;shu;. 

capnuOj;Jf;fisf; nfhz;l jiyg;Gfspd; fPo; (m – C) tUk; fijahdJ 
flw;fiug; gug;gpy; gujtu; ,d kf;fspd; tho;tpay; rpj;jpupg;Gfis 
cs;slf;fpajhFk;. ,it ngUk;ghYk; Kf;fpa epfo;Tfspd; gpd;dzpapy; 
Gidag;gl;l fijj; njhFg;ghfNt fhzg;gLfpd;wJ. cNuhkd; vz;fshy; 
jiyg;gplg;gl;l fijg;gFjpahdJ fly;Nky; epfo;gitahfg; 
gilf;fg;gl;Ls;sJ. flYf;Fs; kPd; gpbf;fr; nry;Yk; Nfhj;uh> rpYit kw;Wk; 
#irapd; kPd;gpbg;gpid rpj;jupf;Fk; gFjpahf fhzg;gLfpd;wJ.  

,df;FO tpyq;fpay; vd;gJ top topahf nrhy;yg;gLk; kughu;e;j tpyq;fpay; 
mwptpidf; Fwpf;fpd;wJ. ,g;Gjpdj;jpy; guj kPdtu;fs; kPd; gpbf;ff; 
flw;gazk; Nkw;nfhs;Sk; rkaj;jpy; %j;j flNyhbahy; ,isa 
flNyhbfSf;F nrhy;Yk; mwpTWj;jy;fspd; top gujtu; ,d kf;fspd; 
fly;tho; capupdq;fs; Fwpj;j kughu;e;j mwpT ntspg;gLfpd;wJ. 
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kPd;fspd; ngau;fs; 

,g;Gjpdj;jpy; “rPyh> $uy; ghiw> gd;dh> gape;jp> khtsh> fj;jhs> Fjpg;G> 
Jk;Gthis> G+jh> rhis> gde;njhz;il> njuntq;fiz>Fj;jh> Njhl;lhKl;b> 
ngUth> nej;jpyp> fhug;nghb> CopkPd;> fUthyp> ez;Lfs;> el;rj;jpu kPd;fs;> 
fiutkPd;> Fl;bkjdk;> Njsp> rl;bjiyak;> gQ;ryhik> fy;,why;> kjdk;> 
FWtiy”(N[h-b-F&];. 2005:152>153>154>159>160>169) vd fly;tho; kPd;fspd;; 
tiffisg; gw;wpAk; ,why;> Mik Kjypatw;wpd; kUj;Jtf; Fzq;fs; 
Fwpj;Jk; gjpT nra;ag;gl;Ls;sd. 

fly;ghk;G 

Nfhj;uh> rpYit> #irahu; vd %tUk; flypy; kPd; gpbf;fr; nry;Yfpd;wdu;. 
%j;j flNyhbahd Nfhj;uh kw;w ,UtiuAk; topelj;Jfpwhu;. “Ie;J Kiw 
tiy Nghl;Lk; kr;rkpy;yhjjhy; MwhtJ Kiwahf tiy js;sp ,g;NghJ 
tiy thq;fpf;nfhz;bUf;fpwhu;fs;. Mkhthir ,Ul;lhf ,Ue;jjhy; flypd; 
Nkw;gug;gpy; fTU fpsk;gpajd; fhuzkhf Mq;fhq;Nf ntspr;rg;Gs;spfs; 
njupe;jd. Nky;tiyia #irahUk; kltiyia rpYitAk; thq;fp eLkuj;jpy; 
itj;Jf;nfhz;bUe;jhu;fs;.  

 “va;ah>ty thq;FwJ ghj;J thq;Fq;f flg; ghk;Gt nflf;Fk;.” 

 “rpYt> ghj;J thq;F” 

 “fbr;rh itj;jpaj;Jf;F vq;f Nght>fu Gbf;fpwJf;Fs;Ns cRU 
  NghapUk;> ftdk;” (N[h-b-F&];. 2005:10) 

vd;W ,lk;ngWk; ciuahly; fly; ghk;gpidf; Fwpj;j Gupjiyf; fhl;LfpwJ. 
NkYk; ,r;nra;jpfs; %j;j flNyhbapd; top ,isa flNyhbfSf;F kughf 
nrhy;yg;gLtijAk; fhzKbfpd;wJ. ,q;qdk; ngWk; mwptpid ,df;FO 
tpyq;fpay; vd;W Fwpg;gplyhk;. 

kuGtop kPd;gpb njhopy;El;gwpT 

kPdtu;fspd; tho;f;ifapy; fly;tho; tpyq;fpdq;fs; kpf Kf;fpakhd ,lj;ijg; 
ngWfpd;wd. vdNt jq;fSf;Fk; fly;tho; tpyq;fpdq;fSf;Fk; ,ilNaAs;s 
njhlu;gpidf; nfhz;L tpyq;fpdq;fs; xt;nthd;iwAk; jdpj;jdpahf 
tifg;gLj;jp mt;tpyq;fpdq;fspd; epwk; kw;Wk; Njhw;wj;jpd; %yk; 
milahsg;gLj;jp mit thOkplk;> vf;fhyq;fspy; ,dg;ngUf;fk; nra;fpd;wd 
vd;gtw;iwj; jq;fsJ ghuk;gupa mwptpdhYk; mDgtj;jpdhYk; mtw;wpd; 
Fzq;fisAk; ,d;dgpw nra;jpfisAk; kPdtu;fs; mwpe;J itj;Js;sdu;.  

“ fd;dpahFkupf;F Neu; ntyq;Nf Rkhu; gjpide;J fp.kP. njhiytpy; 
,Uf;fpwJ Rwhg; ghiw ... Rwhg;ghW njhopy; vd;gJ gujtu;fSf;F xU 
rpk;k nrhg;gde;jhd;. Mbkhjf; flybapYk; G+z;L njhopy; nra;Nthu;fs; 
$l ,e;j Rwhg;ghW vd;w ngaiuf; Nfl;lJNk mQ;rp eLq;Ffpd;whu;fs;. 
fhw;iwAk;> fliyAk; vjpu;j;Jg; NghupLtJ ,tu;fspd; md;whl 
tho;thf ,Ue;jhYk; ,e;j RwhkPd; Ntl;ilapYk; fuzk; jg;gpdhy; 
kuzk; epr;rpak;. Rwhg;ghWf;F Fwpitj;Jg; NghtJ RwhkPd; 
Ntl;ilf;fhfj; jhd;. Ntsh> ,Og;gh> nfhk;gd;Rwh> tupg;Gypad;> cOt 
Nghd;w RwhkPd;fSf;fhfj; jhd;”  

(N[h-b-F&];. 2005:24-25) 

“ Mapuq;fhy; J}z;by; fapiwf; flypy; ,wf;Ftjw;F Kd;dhy; topapy; 
NghFk; NghNj gpbj;j rPyhkPd;fis ,uz;L %d;W Jz;Lfshf eWf;fpj; 
J}z;by;fspy; ,iuahff; nfhStpapUg;ghu;fs;.” 

(N[h-b-F&];. 2005:24-25) 
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Nkw;Fwpj;j Gjpd tupfspYs;s nra;jp Mbkhjj;jpy; flyiy mjpfkhf 
,Uf;Fk; vd;gijAk; xU Fwpg;gpl;l ghu; (fly;) gFjpapy; RwhkPd; mjpfkhff; 
fpilg;gjhy; me;jg; gFjpf;F ‘Rwhg;ghW’ vd;gijAk; RwhkPd; Ntl;il 
Mgj;jhdJ vd;gijAk>; gy;NtW tifahd RwhkPd;fs; ,Ug;gijAk;> 
RwhkPd;fisg; gpbf;f Mapuq;fhy; J}z;bypy; rPyhkPd;fis czthfg; 
gad;gLj;Jfpd;wdu; vd;gijAk; njupag;gLj;Jfpd;wJ. ,jd;top kPdtu;fs; 
mtu;fspd; mDgt mwpitg; gad;gLj;Jtijj; njupe;J nfhs;sKbfpd;wJ. 

kuGtop Ez;zwpT 

,g;Gjpdj;jpy; kPd;fs; Fwpj;j kuGtop nra;jpisf; fhzKbfpd;wJ. 

“ Nfhj;uhd;dh fPo ghj;jpash……uz;L fWg;G mirapJ vd;W guguj;jhd; 
Ngh];Nfh. ePu;gug;igr; rpwpJ Neuk; cw;Wg; ghu;j;j njhk;ke;jpiu> 
‘Nfhj;uh fPo epf;fpw uz;Lk; nfhk;gQ; rpwhd;D epidf;fpNwk’;. 

“ mg;g ey;y Ntl;ilapd;D nrhy;Yq;f” vd;whd; Nfhj;uh. 

“ va;ah Ngh];Nfh>nfhk;gQ; rpwhf;f ey;y %s cs;sJ. ,iua gf;Ftkh 
fbr;rpj; jpd;Dl;L J}z;ba Tl;Ll;L NghapLk;” 

(N[h-b-F&];. 2005:259-260)  

Nkw;Fwpj;j nra;jp thapyhf ‘... ,uz;L fWg;G mirapJ’ vd;W Ngh];Nfh 
$wpaTld; mjid cw;Wg;ghu;j;j njhk;ke;jpiu> mJ nfhk;gQ;rpwh vd;Wk;> 
,it Gj;jprhypahdit vd;gijAk; mDgt mwpthy; mwpe;J itj;Js;sij 
mwpaKbfpd;wJ. “fk;ghtf; fapW nghWj;J epf;fpwj ghj;jpah>epr;rakhf ,J 
tupg;Gypae;jhk;. ,jg; Gbf;fhk CUf;Fg; Nghtf;$lhJ” (N[h-b-F&];. 2005:41) 

vd;W njhk;ke;jpiu ,iu nfhStpapUf;Fk; J}z;by; ePupy; %o;Fk; mstpid 
itj;Nj RwhkPdpd; tifia $Wtjhf mike;jpUf;Fk; ciuahly; mtu;fspd; 
Ez;zwptpDf;Fr; rhd;whFk;. 

kuGtop kUj;Jt mwpT 

,J jtpu rpytif kPd;fs; kUj;JtFzk; nfhz;ljhf mwpaKbfpd;wJ. 
,JFwpj;J tpahFyg; gps;isf;Fk; vjpNu te;j #irf;Fk; ele;j 
ciuahliyf; $wyhk;. mJNt> 

“ ,Lg;gpy; rpwpa Nfhl;LkhNyhLk; ifapy; J}z;bNyhLk; tpahFyg; 
gps;is rpy;ypg; ghwpy; J}z;by; Nghlg; Ngha;f; nfhz;bUe;jhu;. 
gspr;nrd;W xU Qhgf kpd;dy; Ik;Gyd;fisAk; xU Nruj; J}z;l xU 
fzk; epd;wtd;> vjpNu Fj;J tiyNahL te;j #iriaf; fz;lhd;. 
 ‘vd;d #r?’  
 ‘jq;fr;rp nfhoe;j ngj;jpUf;fh. mjhk; mtSf;F nfhQ;rk; fiuty 
tr;rp kPd; Gbr;rpf; FLj;jh mtpay; tr;rpj;jpk;gh. Gs;s ngj;jtSf;F 
,e;j fukPd;t jpd;dh ghy; ey;yh nrhuf;Fkhk;’”  

(N[h-b-F&];. 2005:160) 

“flypy; rpy ,lq;fspy; jz;zPu; Kj;Jg;Nghy; njspthfTk; rpy 
,lq;fspy; fyq;fyhfTk; te;jJ. jpBnud;W khq;fhr; rhisf; $l;lk; 
khg;G khg;ghf njupe;jJ. mjd; gpd;dhNyNa mijj; Juj;jpg; 
gpbg;gjw;fhf #iu kPd; $l;lk;. nej;jpypia tpl nfhQ;rk; ngupaJ 
khq;fha; rhis. Rhis kPidtplr; rpwpaJ. vg;NghJk; yl;rf;fzf;fpy; 
$l;lk; $l;lkhfNt jpupAk;. Foe;ij ngw;w ngz;fSf;F khq;fha; 
rhisia Xkf;fwp itj;Jf; nfhLg;ghu;fs;. Ritahf ,Uf;Fk;. 
ghy;Rug;Gk; mjpfkhFk;.”  

(N[h-b-F&];. 2005:27)  
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gujtu;fs; kPd;fs; gw;wpa kuGtop mwptpaiy mwpe;jtu;fs; vd;gjhNyNa 
mtw;wpd; kUj;Jtf; $WfisAk; ed;F Gupe;Jitj;Js;sdu;. ,itnay;yhk; 
kuGtopapdhNyNa mLj;j jiyKiwf;F fw;Wf;nfhLf;fg;gLtijAk; ,jd;top 
mwpa Kbfpd;wJ. 

kuGtop flypay; mwpT 

,g;Gjpdj;jpy; ,lk;ngWk; gujtu; ,d kf;fs; mDgtj;jpdhYk; toptopaha; 
ngw;w mwptpdhYk; flypd; jd;ikiaAk; fly; kPd;fspd; mikg;igAk; ed;F 
mwpe;Js;sdu;. 

“ ,e;j ehs;fspy; MopNky; me;j msTf;Fg; gakpy;iy. Mopapy; 
miyfs; ,Ue;jhYk; mj;jid rPw;wk; ,Uf;fhJ. kuk; ,wq;fp gha; 
Gilj;J XbaJ.” 

“ khkh> kPd; viwapw khup ,Uf;fp” 
“ uz;L tya Tl;Lg; ghg;gkh?” vd;whu; rg;ghzpahu;. 

“ nfhQ;rk; nghWq;fy. ,d;Dq; nfhQ;rk; thl ntyq;f Xbf;fpUNthk;” 

“ #irahu> jz;zp ey;yh fyq;fp tUj>” 
“ ,g;g tya Nghl;Lg; ghUq;fy.” 

 rpwpJ Neuj;jpw;Fg;gpd; rg;ghzpahUk;> rpYitAk; tiyia thq;fpdhu;fs;. 

“ khkh mQ;rhW Fj;jh> gj;J fhD gde;njhz;l fplf;F” 
“ va;ah> mg;g fPo Gyhy; fplf;Fd;D nedf;fpwk;. Fj;jh ntyq;F 
kPD>gde;njhz;l te;jh khg;G khg;gh tUk;. ,g;Gb gj;JfhD nfle;jh 
fyQ;rp XLJz;Z nedf;fpwk;.” 

“ mg;g tya Nghlhz;lhkh?” 
“ Mkh> ,d;Dq; nfhQ;rk; thl ntyq;f NghNthk;> $Lnjhw mLf;f 
tUk;NghJ tya Nghl;LUq;f.” 

“ khkh>gha jl;bul;lh?” 
“rup> Nfhlt jl;L rpYt> fhj;Jf;F ghap glgld;D mbf;fpJ ghU. me;j 
jhkhq;fapW jz;zpfps nflf;F. vLj;J kuj;J Nky thq;fp tsr;rp 
itap” 

(N[h-b-F&];. 2005:456)  

,t;Tiuahly; gFjpapd; top %j;j flNyhbfs; ve;j Mtzq;fSk; ,y;yhky; 
tha;nkhopahfNt toptopaha; jq;fspd; flypay; mwptpdhy; mLj;j 
jiyKiwapdiu topelj;Jfpd;wdu; vd;gJ Gydhfpd;wJ. 

KbTiu 

,df;FO tpyq;fpay; Fwpj;j juTfisg; ngUk;ghYk; ehl;;;lhu; kuGfspypUe;J 
ngwKbAk;. Vnddpy; mit tha;nkhop kuG rhu;e;jit. fijfs;> ek;gpf;iffs;> 
gonkhopfs;> tpLfijfs; vdg; gy;NtW tbtq;fspy; mit ,d;wsTk; 
tof;fpy; cs;sd. mtw;wpd; kpfr; rpW $Wfs; vOj;J ,yf;fpaj;jpYk; gjpT 
nra;ag;gl;Ls;sd vd;gjw;F ‘Mop #o; cyF’ Gjpdk; ey;y rhd;whFk;. 

Jizepd;w E}y;fs; 

 1. ,sk;gupjp. nkh. (njhFg;ghrpupau;) 2012> ehty;- etPdg; ghu;itfs;>fht;ah 
gjpg;gfk;>nrd;id-24. 

 2. N[h-b-F&];. 2005> Mop; #o; cyF> jkpopdp> nrd;id-2. 

______
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jkpopyf;fpa tsh;r;rpf;F tiyg;G+f;fspd; gq;fspg;G 

………………………………………………………………………….……………………………………………………………………………………………….……………………. 

[h. ];nly;yh Nkhp 
Kidth; gl;l Ma;thsh; 

jkpoha;Tj;Jiw> J}a tsdhh; jd;dhl;rpf; fy;Y}hp 
jpUr;rpuhg;gs;sp 

Kd;Diu 

21-Mk; E}w;whz;bd; ,izaw;w tsh;r;rp ,izak; MFk;. ,izak; vd;gJ 
rh;t ty;yik gilj;j xU fz;Lgpbg;ghf cs;sJ. ,e;j ehl;ilNa jdJ 
cs;sq;ifapy; nfhz;L nry;Yk; G+kp ge;JNghy; Rod;W tUfpwJ. 
,izaj;Jld; ,d;W midj;Jj; JiwfSk; ,izf;fg;gl;Ls;sd. Fwpg;ghfj; 
jkpoha;Tj; Jiw. jkpo; nkhopapidf; fzpdpthapyhf> ,izatop Nrit 
ikaq;fSld; ,ize;J gad;gLj;jpAk;> ghJfhj;Jk; tUfpd;wdh;. ,jw;F 
jkpopyf;fpa tiyg;g+f;fs; vd;gJ Kj;jha;g;gha; tpsq;Ffpd;wd. ,izaj;jpy; 
cs;s Nritfspy; tiyg;G+f;fSk; xd;W. jkpopyf;fpaq;fs; tiyg;G+f;fs; 
thapyhf vt;thW tsh;r;rpaile;J tUfpd;wJ vd;gJ Fwpj;J ,f;fl;Liu 
thapyhf mwpayhk;. 

tiyg;G+ tpsf;fk; 

tiyg;G+ vd;gJ vOj;Jf;fs;> xyp> xsp tbtf;Nfhg;Gfs;> Xtpak;> glq;fs;> 
fl;Liufs;> ftpijfs; vd;gtw;iw ehNk ,izak; top ntspAyfpw;Fj; 
njhptpf;Fk; ,iza NritahFk;.jkpopy; tiyg;G+ vd;Wk;;> Mq;fpyj;jpy; gpshf; 
(m) ntg;gpshf; webblog vd;Wk; ,J miof;fg;gLfpd;wJ. 

tiyg;G+ Njhw;wk; 

tiyg;G+it Kjypy; fz;Lg;gpbj;jth;fs; mnkhpf;fh;fs;. webblog vd;w ngaiu 
17.12.1997k; Mz;L [hd;gh;fh; vd;guhy; cUthf;fg;gl;L gad;gLj;jg;gl;L 
te;Js;sJ. gpd;dh; gPl;lh; nkf;Nuh]; vd;guhy; 1999k; Mz;L blog vd;w FWf;f 
tbtkhd nrhy;iy gad;gLj;jg;gl;Lte;Js;sJ. 

tiyg;gjpT tuyhW 

1996Mk; Mz;L Kjd; Kjypy; tiyj;js tiyg;gjpTr; Nritia Xanya 
vd;w epWtdk; toq;fpAs;sJ. 1997,y; 100 ehl;Fwpg;NgLfs; mq;Nf 
itf;fg;gl;Ls;sJ. brk;gh; 2005,y; mtw;wpd; vz;zpf;if Ik;gjhapuj;ijf; 
fle;J te;jpUf;fpwJ. Vwj;jho ,Nj fhyf;fl;lj;jpy; jhd; blogger.com vd;w 
Nrit ikaKk; njhlq;fpAs;sJ. ,it 2003y; $Fs; epWtdj;jpd; thapyhfr; 
nray;ghl;Lf;F te;Js;sJ. 

,izaj;jpy; tiyg;G+f;fs; cUthf;Fjy; Kiw  

,izaj;ij gad;gLj;Jgth;fs; tiyg;G+it cUthf;FtJ kpfTk; vspJ. 
,izaj;jpy; tiyg;G+ cUthf;f kpd;dQ;ry; Kfthp vd;gJ kpfTk; mtrpak;. 
ekJ kpd;dQ;ry; Kfthp $Fs; epWtdk;> ah$ epWtdk;> vk;.v];.vd; vd;w 
epWtdq;fspy; fzf;F itj;jpUf;f Ntz;Lk; www.stanlysham@gmail.com 
vd;gij Nghd;W. tiyg;G+f;fs; cUthf;FtJ vd;gJ ,ytrk; jhd;. 
www.blogger.com vd;w Kfthpf;F nrd;why; New creat blog vd;w jsk; 
Njhd;Wk;. mijr; nrhLf;fp (fpspf;) nra;J cs;Ns nrd;why; xU Gjpa ngah; 
xd;W cs;sPL nra;ar; nrhy;Yk;. me;j jsj;jpy; ehk; nfhLf;Fk; ngah; 
Vw;fdNt gjpag;gl;bUe;jhy; Kfthp vd;w jsj;jpy; tha address invalied>create 

http://www.stanlysham@gmail.com
http://www.blogger.com/
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new name vd;W $Wk;. vdNt xU Gjpa ngah; cs;sPL nra;jhy; mJNt ekJ 
tiyg;G+tpd; jiyg;ghf mikAk;. gpwF created vd;w ,lj;jpy; nrhLf;fpdhy; 
Templet vd;w Kfg;Gg; glk; Njh;T MFk;.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ekf;F Njitahd Kfg;G glj;ijj; Njh;T nra;J nfhLf;f Ntz;Lk;. ekJ 
tiyg;G+ cUthf;fg;gl;lJ vd;W jfty; tUk;. Fwpg;ghf ,yf;fpak;.gpshf; 
vd;W nfhLj;;jpUe;jhy; mit jpiuapy; ntsptUk;. ,t;thW xU tiyg;G+it 
cUthf;fKbAk; vd;W ,izaj;jpy; jkpo; tiyg;G+f;fs; vd;w ,e;E}y; 
thapyhf (E}yhrphpah;) Jiukzpfz;ld; vd;gth; tphpthd tpsf;fq;fs; 
nfhLj;Js;shh;.  

tiyg;g+tpd; nray;ghLfs; 

tiyg;g+ vd;gJ ,q;F xU ghJfhf;fg;gl;l xU ehl;Fwpg;igg; Nghy; nray;gLk; 
,tw;wpy; vOjyhk;> ekf;F gpbj;j glq;fis cs;sPL nra;ayhk;. ftpijfs;> 
fl;Liufs;> fhnzhspf; fhl;rpfs;> tpsk;guq;fs; vd;W ekf;Fj; Njitahd 
midj;ijAk; ,tw;wpy; nfhLj;Jitj;Jf;nfhs;syhk;. ,izaj;jpy; 
gjpNtw;wk; nra;Jitj;jJ xU rpy ,ilA+Wfshy; jilg;gl;lhy; $l ,tw;wpy; 
ehk; nfhLf;Fk; jfty;fs; clDf;Fld; jpiuapy; ntsptUk;. ,itNa 
tiyg;G+f;fspd; nray;ghlhf cs;sJ.  

ekJ tiyg;G+tpy; ,Ue;Jnfhz;Nl xU eghplkpUe;J kw;nwhU egUf;F njhlh;G 
nfhs;Sk; trjpfs; cs;sd. ekJ tiyg;G+tpy; ,Ue;J nfhz;Nl ekJ 
kpd;dQ;ry;fis njhlh;G nfhs;s KbAk;. ekJ tiyg;G+tpy; cs;s 
jfty;fis kw;wth;fSf;F kpd;dQ;ry; thapyhf mDg;g trjpfs; 
nra;ag;gl;Ls;sd. ekJ jdpg;gl;l Rje;jpuj;ij ,e;j tiyg;G+f;fspd; 
nray;ghLfs; toq;fptUfpwJ.  

,yf;fpak; rhh;e;j tiyg;G+f;fs; 

“nrd;wpLtPH vl;Lj; jpf;Fk; fiyr; nry;tq;fs; ahTk; nfhzHe;jpq;Fr; NrHg;gPH” 
vd;gJ ghujpapd; mKj tupfs;. Mdhy;> ,d;W vl;Lj; jpf;Fk; nry;y 
Ntz;bajpy;iy ,izaj;jpw;Fr; nrd;whNy vy;yhj; jpf;FfSk; ek;ik Nehf;fp 
,izaf; fuk; ePl;Lk;. ,yf;fpak; rhh;e;j tiyg;G+f;fspy; ,lk;ngw;Ws;s 
xt;nthU tiyg;G+f;fSk; jkpo;ehl;by; cs;sth;fis tplj; njd;nfhupah> 
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Rtpl;rh;yhe;J> mNugpah> kNyrpah> rpq;fg;g+h;> If;fpa muG ehL> mnkhpf;fh 
vd;w gy;NtW ehLfspy; cs;s jkpo; Mh;tyh;fs; jq;fspd; jkpo; ,yf;fpaj;jpy; 
cs;s gw;Wjypd; fhuzkhf tiyg;G+ xd;iw cUthf;fp mjpy; jdJ 
gjpTfis gjpTnra;Js;sdh;. NkYk; jdJ gjpTfs; Fwpj;j tpkh;rdq;fs;> 
jdJ ,Liffs; Fwpj;j ghh;itahsh;fspd; gl;bay;fs; gjpTnra;Js;sij 
mwpaKbfpwJ. 

jw;Nghijf;F RkhH 11000 jkpo; tiyg;gjpTfs; cs;sd. 6000 Nkw;gl;l jkpo; 
tiyg;gjptHfs; cs;shHfs;. ngUk;ghyhd jkpo; tiyg;gjpTfs; g;shf;fH 
,iza jsq;fspy; nray;gLfpd;wd vd;W tpf;fpg;gPbah ekf;Fj; njhptpf;fpwJ. 
,ij ghh;f;Fk; NghJ jkpo; tiyg;gjpTfNs mjpfk; vd;gij mwpaKbfpwJ. 

,yf;fpa tiyg;G+f;fs; 

 http://morsmal.no/ta/morsmal-tamil/ungdomstrinnet-morsmal-tamil/ 

 2865-tamilsk-litteratur-side 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

jkpo; ,yf;fpak; vd;w tiyg;G+ 14 Mf];l; 2013 md;W njhlq;fg;gl;Ls;sJ. 
,uz;lhapuk; Mz;LfSf;F Nkyhd njhlHr;rp nfhz;lit. cyfpd; rpwe;j 
,yf;fpaq;fspy; xd;W. tho;tpd; gy;NtW $Wfisj; jkpo; ,yf;fpaq;fs; 
,ak;Gfpd;wd. jkpo; nkhopapy; kuGuPjpahf 96 rpw;wpyf;fpa E}y; tiffs; 
cs;sd. ,d;W jkpo; nkhopapy; gy GJ ,yf;fpa tiffs; cUthf;fg;gl;Lj; 
jkpo; ,yf;fpak; tpupe;J nry;fpd;wJ. ,e;j ,iza jsk; jkpo; ,yf;fpaq;fis 
midtUk; vspjhff; fz;lwpa> Gupe;Jnfhs;s cjTk; Nehf;NfhL 
mikf;fg;gl;bUfpwJ.  

jkpo; ,yf;fpa tiyg;G+ Muk;g ghlrhiy> koiy epiy vd;w ,U 
epiyfsq;fis ifapy; nfhz;L Muk;g ghlrhiyapy; jha;nkhop> fzpjk;> 
tpQ;Qhdk;> r%fk; vd;w cs;sPLfisf; nfhLj;Js;sd. 

 

 

 

 

 

http://morsmal.no/ta/morsmal-tamil/ungdomstrinnet-morsmal-tamil/%202865-tamilsk-litteratur-side
http://morsmal.no/ta/morsmal-tamil/ungdomstrinnet-morsmal-tamil/%202865-tamilsk-litteratur-side
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koiy epiy vd;w gphptpy; koiyfSf;fhd ghly;fs;> fijfs;> thrpj;jy; 
Nfl;ly; vd;w fhnzhyp fhl;rp fijfs; Fwpj;j gjpTfs; ,lk; 
ngw;Ws;sd.morsmal vd;w tiyg;G+ ve;j tifapy; jha; nkhopf;Fk;> jkpo; 
,yf;fpaq;fSf;Fk; gq;fspj;J tUfpd;wd vd;gij xt;nthU gphpTfspYk; 
cs;s jfty;fs;fSk;> glq;fSk; ekf;F njspTg;gLj;Jfpd;wd. 

ngw;Nwhh;fs; gf;fk; vd;w gphptpy; ngw;Nwhh;fs; mwpe;J nfhs;s Ntz;ba 
jfty;fs;> xd;whk; tFg;G Kjy; 12k; tFg;G tiuapy; cs;s ngw;Nwhh;fspd; 
gq;fspg;Gk;> mwpe;J nfhs;s $ba nra;jpfSk; ,lk; ngw;Ws;sd. jkpo; 
,yf;fpaq;fs; Fwpj;j khehLfs; gw;wpa jfty;fs; nfhLj;Js;sdh;.  

,e;j jkpo; ,yf;fpa tiyg;g+f;fspy; ,Ue;J jkpo; ,yf;fpa kpd;dpjo;fSf;Fs; 
nry;Yk; trjpAk; nfhLj;Js;sd. ,it www.illakkiyam.com vd;w Kfthp 
cs;sPL nra;ag;gl;Ls;sJ. mit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ilakkiyam www.illakkaiyam.com vd;w jiyg;gpy; Njh;T nra;jhy;,izaj;jpy; 
jkpo; ,yf;fpak; ,isg;ghWk; ,lkpJ vd;gJ ,jd; Fwpf;Nfhs; MFk;. ,tw;wpy; 
Kfg;G> ,ay;> ,ir> ehlfk;> ftpij vd;w cs;slf;fq;fs; cs;sd.  

Kfg;Gg;gf;fj;jpy; ,izaj;jpy; jkpo; ,yf;fpaq;fs; ,isg;ghWk; ,lk; vd;W 
jkpo; ,yf;fpaj;ij xl;ba fhnzhypf;fhl;rpfs; jpiuapy; tsk;te;J nfhz;Nl 
,Uf;Fk;. 

,ay; jkpo; vd;w gphptpy; ,ay; jkpo; Fwpj;j rpWfijfs;> fl;Liufs; ,lk; 
ngw;Ws;sd. ,irj; jkpo; vd;w gphptpy; ehl;Lg;Gwg;ghly;> Foe;ijg;ghly;> 
fy;yhq;fhg;ghly;> njk;khq;Fg;ghly;> rpe;Jg;ghly;> Nfhyhl;lg;ghly;> jhyhl;Lg; 
ghly;> xg;ghhpg;ghly; vd;w ghly;fisg; gw;wpa KOikahd Fwpg;Gf;fs; 
cs;sd. ehlfk; vd;w gphptpy; jkpo; ,yf;fpaq;fSld; $ba 
jpiug;gltrdq;fs; : cjhuzkhf fl;lnghk;kd; Nghh; Gwg;ghL Fwpj;j 
trdq;fs;> guhrf;jp ePjpkd;w trdq;fs;> kNdhfuh ehlfk;> uhkd; rPij ehlfk; 
Fwpj;j jfty; ,yf;fpag;ghh;itapy; gjpT nra;ag;gl;Ls;sij mwpayhk;. 

 

 

 

http://www.illakkiyam.com/
http://www.illakkaiyam.com/
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Kf;fpa ,yf;fpaq;fs; vd;w jiyg;gpy; rq;f ,yf;fpak;> xsitahh; E}y;fs;> 
jpUf;Fws;> jpUf;Nfhitahh;> ghujpahh; ghly;fs; ,lk; ngw;Ws;sd. 

gadhsh; gFjp vd;w jiyg;gpy; gjpT nra;f> GFgjpif vd;w ,uz;L 
cs;sPLfs; cs;sd. ,tw;wpy; ekJ ngah; kw;Wk; kpd;dQ;ry; Kfthpiaf; 
nfhLf;f Ntz;Lk;. ,it fhg;Ghpik ngw;wJ: 2014> 2015 vd;W gjpTnra;ag; 
gl;Ls;sJ. 

,aw;wkpo; vd;w jsj;jpy; 

• rq;f ,yf;fpak;: mfj;jpak;> njhy;fhg;gpak; 

• gjpndz; Nkw;fzf;F E}y;fs;  

• vl;Lj;njhif: Iq;FWE}W> mfehD}W> GwehD}W> fypj;njhif> 
FWe;njhif> ew;wpiz> gupghly;> gjpw;Wg;gj;J> 

• gj;Jg;ghl;L: jpUKUfhw;Wg;gil> FwpQ;rpg; ghl;L> kiygLflhk;> kJiuf; 
fhQ;rp> Ky;iyg; ghl;L> neLey;thil> gl;bdg; ghiy> ngUk;ghzhw;Wg;gil> 
nghUeHMw;Wg;gil> rpWghzhw;Wg;gil  

• gjpndz; fPo;f;fzf;F: ehybahH> ehd;kzpf;fbif> ,d;dh ehw;gJ> 
,dpait ehw;gJ> fhH ehw;gJ>fstop ehw;gJ> Ie;jpiz Ik;gJ> 
jpiznkhop Ik;gJ> Ie;jpiz vOgJ> jpizkhiy E}w;iwk;gJ> 
jpUf;Fws;> jpupfLfk;> Mrhuf;Nfhit> gonkhop ehD}W> rpWgQ;r%yk;> 
KJnkhopf;fhQ;rp> Vyhjp> ife;epiy 

• Ik;ngUq;fhg;gpaq;fs;: rpyg;gjpfhuk;> kzpNkfiy> Fz;lyNfrp> tisahgjp> 
rPtf rpe;jhkzp 

• IQ;rpWfhg;gpaq;fs;: cjaz Fkhu fhtpak;> ehfFkhu fhtpak; aNrhju 
fhtpak;> #shkzp> ePyNfrp 

vd;W xt;Nthh; ,yf;fpaj;jpw;Fk; mjd; jiyg;Gf;F Vw;w tz;z 
Xtpag;glq;fSld; cs;sd. gbg;gth;fSf;F Mh;tj;ij Vw;gLj;Jk; tifapy; 
,yf;fpag;gjpTfs; fhzf;fpilf;fpd;wd.  

vLj;Jf;fhl;lhf 
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,e;j tiyg;g+tpd; thapyhfj; jkpo; ,yf;fpa jfty;fisj; njhlh;e;J tsh;e;J 
nfhz;L tUtijf; fhzKbfpd;wd. ,yf;fpaq;fs; vd;gJ vj;jid 
E}w;whzLfisf; fle;jhYk; njhlh;e;J tsk; ngw;Wnfhz;L jhd; ,Uf;Fk; 
vd;gjw;F milahskhf ,e;j tiyg;g+f;fs; mike;Js;sd. 

jkpo; ,yf;fpak; Fwpj;j gpw tiyg;G+f;fs; 

mopahr; Rlh;fs; http://azhiyasudargal.blogspot.in etPd ,yf;fpa fHj;jhf;fspd; 
gilg;Gg; ngl;lfk;> ,it 2009y; fhg;Ghpikg; ngw;wJ. mopahr;Rlh; vd;w ,e;j 
tiyg;G+tpy;etPd ,yf;fpa gilg;ghspfspd; gilg;Gfs; gl;baypy; 
,lk;ngw;Ws;sd. 2009,y; ,Ue;J 2017 tiu ntspte;j etPd gilg;Gfs; 
jsj;jpy; cs;sd. 

Fwpg;ghf 2013 vd;w Mz;il Njh;T nra;jhy; mjpy; xt;nthU khjKk; 
ntspahd jiyg;Gfs; gilg;ghsh;fspd; gilg;Gfs; jsj;jpy; cs;sd. 
,tw;wpy; cs;s gilg;Gfisg; ngw ekJ kpd;dQ;ry; Kfthpia ,tw;wpy; 
cs;sPL nra;aNtz;Lk;. 

Kfg;Ggf;fj;jpy; cs;s gilg;ghsh;fspd; ngah;fspd; gl;bay;  

m. khjitah> m.Kj;Jypq;fk;>m.uhkrhkp> mNrhfkpj;jpud;> mgp> mk;ig> 
mofpa ngupatd;> mwpKfk;> M.khjtd;> Mjtd;> Mj;khehk;> MH.#lhkzp> 
Mtzg;glk;> ,e;jpuh ghHj;jrhujp> ,ikak;>ckh kNf];tup> ckh tujuh[d; 
cs;spl;l midj;Jg; gilg;ghsh;fspd; gl;baYk; ,q;F gjpNtw;wk; 
nra;Js;sdh;. ,tw;wpy; ekf;F Njitahh;fspd; jfty; ngw> mg;ngaiu 
Njh;Tnra;jhy; NghJk; mthpd; gilg;Gfs; ntsptUk;. ,it Xh; ,yf;fpa 
Mtz tiyg;G+. ,it jp ,e;Jg; ehspjopypy; 9 Mf];l; 2015k; Mz;L 
ntspahdit. 

RgtP tiyg;G+ http://subavee-blog.blogspot.in/ 

RgtP vd;W RUf;fkha; miof;fg;gLk; Rg.tPughz;bad;> jkpo;ehl;by;> rptfq;if 
khtl;lj;jpy; cs;s fhiuf;Fb vd;Dk; Cupy; ,uhk. Rg;igah - tprhyhl;rp 
MfpNahupd; ,isa kfdhf> 1952Mk; Mz;L gpwe;jtH. rpW taJ njhlq;fp> 
jpuhtpl ,af;ff; nfhs;iffspy; <LghL nfhz;ltH. rhjp xopg;G> Mjpf;f 
vjpHg;G> jha;nkhopg; gw;W> ngz; tpLjiy> gFj;jwpT Kjyhd fUj;Jfisj; 
jkpofnkq;Fk; gug;gp tUgtH. ngupahH> mk;Ngj;fH gw;whsH. <o tpLjiy 
MjuthsH. fle;j fhy; E}w;whz;bw;Fk; $Ljyhfg; nghJtho;tpdH. nrd;idf; 

http://azhiyasudargal.blogspot.in/
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fy;Y}upnahd;wpy; 21 Mz;Lfs; Mrpupauhfg; gzpahw;wptpl;Lj; jd; 45Mk; 
mfitapy; (tajpy;) tpUg;g Xa;T ngw;wtH. Mupaj;jhy; tPo;e;Njhk;> 
jpuhtplj;jhy; vOe;Njhk;> jkpopaj;jhy; nty;Nthk; vd;Dk; tPu jkpo; 
Kof;fj;ij Kd;itj;J> 2007Mk; Mz;L> “jpuhtpl ,af;fj; jkpoH Nguit” 
vd;Dk; ,af;fj;ij epWtpatH. ,d;Wtiu mt;tikg;gpd; nghJr;nrayhsH. 
fUQ;rl;ilj; jkpoH vd;Dk; khjkpUKiw ,jopd; MrpupaH. ,yf;fpa MHtyH. 
murpay;> tuyhW> ,yf;fpak; vdg; gy;NtW Jiwfspy; 18 E}y;fis 
vOjpAs;shH. fle;j 40 Mz;Lfshfj; jkpofj;jpd; jiyefupy; tho;e;J 
tUfpd;whH. vd;W jdJ Ratpgugl;baypy; gjpTnra;Js;shh;. ,thpd; 
gilg;Gfs; ftpij vd;w jiyg;gpy; ,lk;ngw;Ws;sJ. 

,tw;wpd; cs;slf;fq;fshf murpay;> ,yf;fpak;> xU epkplr;nra;jpfs;> r%fk;> 
njhiyf;fhl;rp> elg;Gk; vjph;tpidAk;> gfph;T> Gj;jfg;gl;bay;> nghJ> NtW 
Njhl;lj;Jg;G+f;fs; ,lk;ngw;Ws;sd. View my complete profile - ,izag; 
gf;fj;ij tyk; te;jtHfs;: 839>888 vd;W gjpTnra;ag;gl;Ls;sJ. 

ghykfp gf;fq;fs;http://balaamagi.blogspot.com/2015/09/blog-post_29.html 

jkpo; ,yf;fpak; rhh;e;j tiyg;G+f;fspy; ghykfpapd; gq;F 2014k; Mz;by; 
,Ue;J gjpNtw;wk; nra;ag;gl;Ls;sJ. ,tw;wpy; 2014 - ,lk;ngw;w ,yf;fpak; 
rhh;e;j jfty;fs; 14 jiyg;Gf;fspy; ,lk;ngw;Ws;sd. 2015,y; - 69> 2016,y; 
- 29 vd;W tiyg;G+tpy; ,lk;ngw;Ws;s jftiyg; gjpTnra;Js;sdh;. 2014,y; 
,Ue;J ,Jtiu 76>285 gf;fq;fs; ,lk; ngw;Ws;sjhf jfty; cs;sJ. 

29 nrg;lk;gh; 2015> nrt;tha;f;;fpoik ntspte;j Ie;jkpohdts; #ba tiyg;G+ 
vd;w jiyg;gpy; Kidtu;.rp.kNfRthpvd;gth; tiyg;;G+ vd;gJ vd;d> tiyg;G+ 
cUthf fhuzk; ahJ> mjd;gad;> tsh;r;rp Fwpj;j jfty;fisj; jdJ 
fl;Liuapy; KOikahf tpkh;rpj;Js;shh;.NkYk; jdJ ,g;gilg;G tiyg;gjptH 
jpUtpoh – 2015 kw;Wk; jkpo; ,izaf; fy;tpf;fofk; elj;Jk; kpd;jkpo; 
,yf;fpag;Nghl;bfs; – 2015f;fhfNt vOjg;ngw;wJ. vd;Dila nrhe;jg;gilg;G 
vd;Wk; ,jw;F Kd; Ntnwq;Fk; ntspahdjy;y vd;Wk; KbT ntspahFk;tiu 
Ntnwq;Fk; ntsptuhJ vd;Wk; cWjpaspf;fpNwd; vd;W jdJ fUj;ijAk; 
toq;fpAs;shh;. ,jpypUe;J tiyg;G+ vd;gJ ,sk; fl;Liug;gilghspfSf;F 
vt;tsT gad;gLfpd;wJ vd;gij mwpaKbfpwJ. 

Ftpfk; jkpo; ,yf;fpa tiythry; https://kuvikam.com/ 

Ftpak; jkpo; gj;jphpf;if> jkpo; tiyg;G+> ,.Nkfrpd;> ,yf;fpa ,jo; vd;w 
gy;NtW jsq;fspy; ntsptUfpwJ. Ftpak; ,izaj;jpy; tiyg;gjpthf 
etk;gh; 2013Mk; Mz;L gjpNtw;wk; 2017 tiu rpwg;ghfj; jq;fspd; gilg;Gfis 
Ftpj;JtUfpwJ. ,tw;wpy; ,Jtiu 24>789 hits cs;sjhfj; jfty;fs; 
cs;sd. ,tw;wpy; select categories vd;w jiyg;gpy; ml;ilg;glk;> ftpij> 
fl;Liu> rpWfij> nra;jpfs;> jiyaq;fk;> epfo;r;rpj; njhFg;Gfs;> vd;w 
cs;sPfs; cs;sd. ,tw;iwj; Njh;T nra;J ekf;Fj; Njitahd jfty;fis 
ghh;f;fKbAk;. 

jpUj;jkpo; tiyg;G+http://thirutamil.blogspot.in/2005/05/blog-post.html 

jkpo; nkhop> ,dk;> rkak;> gz;ghL> tho;tpay;> tuyhW njhlh;ghd nra;jpfs; 
,tw;wpy; ,lk;ngw;Ws;sd. ,e;j tiyg;G+ kNyrpahtpy; ,Ue;J 
ntsptUfpd;wJ. ,tw;wpw;F chpikAilath; Rg.ew;Fzd; vd;gth; Nk khjk; 
15Mk; Njjp 2005y; Njhw;Wtpj;Js;shh;. ,thpd; tiyg;G+ mwpKfg;gf;fj;jpy;>  
jkpoh; ngUkf;fNs ! tzf;fk;> tho;f! midtUk; #o;f!! vd;W gjpTnra;J. 
jkpo; nkhopapd; ngUikiaAk;> mjpy; cs;s ,yf;fpaj;jpd; Njidr; 
Ritf;fj; njupahjth;fsha; jkpoh;fs; cs;sdh;.jkpo; nkhopapd; ngUikia 
jkpoh;fs; czh;e;Jtpl;lhy; gpd;dh; cyfk; mtw;iw kjpf;Fk;. ,it ntF 
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tpiutpy; tUk; vd;W gjpTnra;Js;shh;. jpUj;jkpo; md;gh;fspd; gjpntz; : 
326555 vd;W Fwpg;gpl;Ls;sdh;. ,jd; top ekJ gjpTfisf; nfhLf;fyhk;. 

tiyg;G+tpd; cs;Ns jpUj;jkpo; ,ay;fs;> kNyrpaj; jkpo; ,izak;> 
cyfj;jkpo; ,izak;> khzth; tiy kid> jpUj;jkpo;j; njhz;L> jkpo; kpd; 
,jo;fs;> kpd; mfuhjpfs; Fwpj;j midj;Jj; jiyg;Gfspd; fPo; gy;NtW 
cs;slf;fq; jiyg;Gfs; cs;sij mwpaKbfpwJ. 

tPL jpUk;gy; tiyg;G+ http://veeduthirumbal.blogspot.com/, jsph;> Kj;Jr;ruk; 
http://tamilamudam.blogspot.in/2010/, fiyafk; http://kalaiy.blogspot.com 
Nghd;w gy;NtW kpd;dpjo;fs; jsj;jpy; cs;sij mwpaKbe;jJ. jkpo; 
,yf;fpaq;fs; vd;gJ njhlh;e;J tsh;e;J nfhz;Nl tUk; xU Jiw MFk;. 
,d;W jfty; njhlh;Gfs; ve;j msTf;F tsh;r;rpaile;Js;sJ vd;gij cWjp 
nra;Ak; tifapy; ,e;j tiyg;G+f;fs; mike;Js;sd. tiyg;G+f;fs; vd;w 
Nritapd; thapyhf,yf;fpaq;fs; njhlh;e;J tsk; ngw;WtUfpd;wJ. mit 
,d;iwa rKjhaj;jpw;F topfhl;Lk; tifapy; mike;Js;sJ vd;gij ,e;j 
Ma;tpd; top cWjpnra;ag;gLfpd;wJ. 

njhFg;Giu 

• tiyg;G+f;fs; Fwpj;j tpsf;fq;fs;> tiyg;g+tpd; Njhw;wk;> tiyg;G+tpd; 
tuyhW gw;wpa jfty;fs; nrhy;yg;gl;Ls;sd. 

• ,izaj;jpy; tiyg;G+f;fs; cUthf;Fk; Kiw gw;wpAk;> tiyg;G+f;fspd; 
nray;ghLfs; Fwpj;Jk; Muhag;gl;Ls;sd.  

• jkpo; ,yf;fpa tiyg;G+f;fs;> tiyg;g+f;fspy; ,yf;fpar; Nritfs;> ,ay;> 
,ir> ehlfk;> ftpijfs; Fwpj;j jfty;fs;> ,aw;wkpo; Fwpj;j fl;Liufs; 
,lk; ngw;Ws;sij mwpaKbfpd;wJ.  

• Muk;gf;fy;tpia ,d;iwa ,isa rKjhaj;jpw;F toq;Fk; Nehf;fpy; 
mikf;fg;gl;lhttp://morsmal.no/ta/morsmal-tamil/tiyg;g+tpy; koiyah;-
fSf;fhd rpWfijfs;> ghly;fs;> ngw;Nwhh;fspd; gq;fspg;Gfs;> khehLfs; 
Fwpj;j jfty;fs; Muhag;ngw;Ws;sd.  

• jkpo; ,yf;fpak; rhh;e;j gpw ,yf;fpaq;fs; Fwpj;j jfty;fs; 
Ma;Tnra;angw;Ws;sd. 

mbf;Fwpg;G: 

 1. Jiu.kzpfz;ld;> ,izaj;jpy; jkpo; tiyg;G+f;fs;> gf;;.11 

 2. www.ta.wikipedia.org 

 3. www.emadal.blogspot.com 

 4. www.manidar.blogspot.com 

 5. www.mvelangovan.blogspot.com 

 6. http://morsmal.no/ta/morsmal-tamil/ 

 7. http://azhiyasudargal.blogspot.in/ 

 8. http://subavee-blog.blogspot.in/ 

 9. http://balaamagi.blogspot.com/2015/09/blog-post_29.html 

 10. https://kuvikam.com 

 11. http://thirutamil.blogspot.in/2005/05/blog-post.html 

 12. http://veeduthirumbal.blogspot.com/ 

 13. http://kalaiy.blogspot.com/feeds/posts/default?alt=rss 

 14. http://kollumeduxpress.blogspot.in/2011/ 

 15. https://www.yarl.com/forum3/topic/66164jkpo;tiyg;G 

______
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nrt;tpay; gz;GfSk; rKjhar; rpe;jidfSk; 
………………………………………………………………………….……………………………………………………………………………………………….……………………. 

,uh. rrpfyh 
Kidth; gl;l Ma;thsh; 

kw;Wk; 

Kidth; m. Foe;ijrhkp 
,izg;Nguhrphpah; (Xa;T)> jkpoha;Tj;Jiw>  

J}a tsdhh; jd;dhl;rpf; fy;Y}hp> jpUr;rpuhg;gs;sp 

Kd;Diu 

kf;fs; tho;f;ifapy; gpd;gw;wj;jf;f ey;y newpKiwfis ,uz;lhapuk; 
Mz;LfSf;F Kd;Ng tFj;jspj;jit rq;f ,yf;fpaq;fshFk;. ey;nyhOf;fk;> 
fiy> fyhr;rhuk;> gz;ghL> ghuk;ghpak;> ehfhpfk; Nghd;wtw;iwg; gpujpgypj;J 
epw;git rq;f ,yf;fpaq;fNsahFk;. ,e;j E}y;fspd; fUj;Jf;fis ,d;Wk; 
kf;fs; mwpe;Jk; Vw;Wf; nfhs;fpd;wdh;. mwtopapy; epd;W ,y;ywf; flik Mw;w 
tpUk;gpa Mz;> ngz; ,UtUk; xUth; kPJ nfhz;l el;gpd; Nkd;ik> ,dpik> 
mwpT> xOf;fk;> jdpj;Jtk; Kjyhd gz;Gfisf; fhyk; fle;Jk; ,d;iwa 
rKjhaj;jpw;F vLj;Jf;fhl;b rq;f ,yf;fpaq;fs; ey;topg;gLj;Jtjhy; ,jidr; 
nrt;tpay; ,yf;fpak; vd;gh;. vdNt nrt;tpay; ,yf;fpaq;fspy; fhzg;gLk; 
nrt;tpay; gz;Gfs; vf;fhyr; rKjhaj;jpw;Fk; nghUe;JtdthfNt mike;Js;sd 
vd;gijg; gw;wp mwptNj ,t;tha;Tf; fl;Liuapd; nry;newpahFk;.  

njhd;ikg; gz;Gfs;  

nrt;tpay; nkhopj;jd;ik vd;w $Wghl;bDs; Kjd;ikahdjhfj; njhd;ikg; 
gz;G mike;Js;sJ. njhd;ik vd;why; kpfTk; goikahdJ vd;w nghUisf; 
Fwpf;Fk;.  

jiytdpd; tha;ik  

nry;tf;fLq;Nfh thopahjidf; fgpyh; Fwpg;gpLifapy;> 

“ ngha;j;jw;F chpaNdh? ngha;j;jw;F chpaNdh?  
 mQ;ry; Xk;G vd;whiug; ngha;j;jw;F chpaNdh?  
 Fd;W mfy; ey;ehld; tha;ikapy; ngha;j;Njhd;wpd;>  
 jpq;fSs; jPj;Njhd;wp aw;W”1       (fyp. 41) 

vd;w ghlypy; jiytdpd; tha;ikiag; ghuhl;Lfpd;whh;. vd; jiytd; 
ngha;j;jhd; vd;why; epytpNy jP Njhd;wpdJ vd;W $Wtjd; %yk; njhd;ikf; 
fUj;J ,q;F ntspg;gLfpd;wJ. ,f;fUj;J vf;fhyj;jpw;Fk; Vw;GilajhFk;. 
,d;Wk; kf;fs; ngha;f;fhky; ele;J nfhz;lhy; rKjhak; Nkd;NkYk; cah;e;J 
fhzg;gLk; vd;w fUj;jpid Nkw;$wpa fypj;njhifg; ghly; thpfs; %yk; 
fgpyh; tpsf;Ffpd;whh;;.  

Gyth;fspd; tha;ik  

rq;f fhyj;jpy; Gyth;fs; ngha;$whky; tho;e;Js;sdh;. vd;gij> 

“ tho;jy; Ntz;bg;  
 ngha; $Nwd; nka; $Wty;”2     (Gwk;. 139) 
“ nra;ah $wpf; fpsj;jy;  
 va;ahjhfpd;W> vk; rpWnre; ehNt”.3    (Gwk;. 148) 

vd;w GwehD}w;Wg; ghly; thpfs; %yk; rq;fg; Gyth;fs; ve;epiyapYk; tha;ik 
jtwhky; tho;e;Js;sdh; vd;gij vLj;Jf; fhl;Lfpd;wJ. ,jd; top kf;fs; jk; 
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md;whl tho;tpy; tha;ikiaf; filg;gpbf;f Ntz;Lk; vd;gJ kiwKfkhf 
czh;j;jg;gLfpd;wJ. 

nghJikg;gz;Gfs;  

nghJikg; gz;G vd;gJ cyfpYs;s midj;J kf;fSf;Fk; nghJthdjhf 
,Uf;f Ntz;Lk;. (nghJthd gz;Gfs; my;yJ nghJthd tho;tpay; Kiwfs; 
vd;W $wyhk;.) 

md;G  

md;ghdJ nkhopahy;> gz;ghl;lhy; NtWgl;l vk;kf;fisAk; <h;f;ff; $ba 
midtUf;Fk; chpa nghJg;gz;ghFk;. jiytd; xUtd; jd; kPJ itj;Js;s 
khwhj md;gpd; jd;ikia mjd; mstplw;fhpa ngUikiaf; $Wk; nghOJ 
jiytpahdts;>  

“ epyj;jpDk; nghpNj thdpDk; cah;e;jd;W 
 ePhpDk; Mh; mstpd;Nw – rhuy; 
 fUq;Nfhw; FwpQ;rpg; g+f; nfhz;L  
 ngUe;Njd; ,iof;Fk; ehlndhL el;Ng”4   (FWe;. 3) 

vd;W tpae;J NgRfpd;whs;. jiytdpd; md;G gue;Jgl;lJ vd;Wk; 
,e;epyTyifAk; tpl cah;e;jJ vd;Wk; jiytp $Wths;. thdj;ij tplTk; 
cah;e;jJ. flypd; Moj;ij tplTk; jiytd; md;G cah;e;jJ vd;W md;gpd; 
Moj;jpw;F ctik $Wfpd;whs;. ,q;F jiytpapd; cs;sf; Fwpg;G 
Kf;fpakd;W. md;gpd; ghpkhzk; mstplw;fhpaJ vd;W $Wk; KiwNa ,q;F 
Nehf;fj;jf;fjhFk;. ,j;jF md;gpd; khz;ig cyfk; czu Ntz;Lk; vd;w 
nghJikg; gz;igr; rq;f ,yf;fpak; thapyhf ,r;rKjhaj;jpw;F 
vLj;Jf;fhl;Lfpd;wJ.  

cyFld; xl;b tho;jy;  

khe;jUf;Fr; nrhe;j Ch; vd;w xd;wpy;iy. vy;NyhUk; ek; cwtpdNu vd;Wk; 
tho;f;ifapNy jhk; ngw;w cah;e;j njspit ,r;rKjhaKk; ngwNtz;Lk; 
vd;gijAk; gpd;tUk; ghly; thpfs; %yk; fzpad; g+q;Fd;wdhh; 
vLj;Jiuf;fpd;whh;.  

“ ahJk; CNu ahtUk; Nfsph; 
 jPJk; ed;Wk; gpwh; ju thuh 
 nghpNahiu tpaj;jYk; ,yNk 
 rpwpNahiu ,fo;jy; mjdpDk; ,yNk.”5   (Gwk;. 192) 

vd;w GwehD}w;W thpfs; %yk; caph;tho;f;if ,aw;ifKiw top elf;Fk;. 
vd;w tho;f;if mDgtj;ijg;> Gyth; $Wfpd;whh;. ,jd; top vy;NyhUk; ek; 
cwtpdh;. vy;yh CUk; ek; CNu vd;w nghJkdg;ghd;ikAld; cyfj;NjhL 
xl;b tho Ntz;Lk; vd;w fUj;J ,q;Fg; Gydhfpd;wJ. 

jpUkzk;  

rq;f ,yf;fpaq;fspy; jpUkzk; eilngWk; Kiwgw;wpg; gy ghly;fs; 
njspTg;gLj;Jf;fpd;wd. kuNghL njhluf;$ba jpUkzKiwfs; 
fypj;njhifapy; fhzg;gLfpd;wJ. kzkf;fs; jPapid tyk; tUk; kuG ,d;Wk; 
rKjhaj;jpy; ,Ue;J tUfpd;wJ vd;gjid>  

“ khjh; nfhs; khd;Nehf;fpd; kle;ijjd; Jizahf>  
 XJil me;jzd; vhptyk; nra;thd; Nghy;”6   (fyp. 69) 
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vd;w kUjf;fypg; ghly; mbfspd; %yk; jP tyk; tUk; epfo;tpidAk; 
kuGilikapd; gz;gpidAk; mwpa KbfpwJ. ,t;tof;fk; ,d;iwf;Fk;; 
rKjhaj;jpy; fhzKbfpd;wij ek;khy; czu Kbfpd;wJ.  

tpUe;Njhk;gy;  

,y;yw tho;ifapy; tpUe;Njhk;gy; gz;G jiytpf;F kpfTk; ,d;wpaikahj 
gz;ghFk;. tpUe;jpdiu md;Glk; vjph;nfhz;L tuNtw;W> Kjypy; nky;ypa 
nrhw;fshy; eyk;; tprhhpg;ghs;. topapYs;s Vjq;fisAk;> nghOJ rha;e;jijAk; 
vLj;Jf;$wp jk; ,y;yj;jpy; jq;FkhW $Wths;. ,J goe;jkpohpd; gz;ghFk;. 
NkYk; te;j tpUe;jpdiu mayuhff; fUjhky; jk; cwtpduhfNt fUJk; 
gz;Gilats;. vd;gjid>  

“ Nrzpd; tUeh; Nghyg; Ngzh> 
 ,Uq;fyp ahzh;vk; rpWFbj; Njhd;wpd;>  
 ty;vjph; nfhz;L> nky;ypjpd; tpid,> 
 vy;ypd;W; Njhd;wy;! nry;yhjPk; vd>  
 vkh;Fiw $wj; jq;fp> VKw7     (mfk;. 300) 

vd;w mfehD}w;Wg; ghlybfs; %yk; mwpa Kbfpd;wJ. ,t;thwhd 
tpUe;Njhk;gy; gz;G fhyk; fhykhfr; rKjhaj;jpy; njhlh;e;J te;J 
nfhz;Ljhd; cs;sJ. vdNt ,g;gz;ghl;lhy; rKjhak; Nkk;ghL mile;Js;sJ 
vd;gij czu Kbfpd;wJ. 

ngz;kfspd; ,ay;G  

re;jdk; kiyapy; gpwf;fpwJ. Mdhy; kiyf;Fg; gad;gLtjpy;iy mjid 
g+rpf;nfhs;gth;f;Nf gad;gLfpd;wJ. Kj;J fly; ePhpy; gpwf;fpd;wJ. Mdhy; 
flYf;Fg; gad;glhJ mij mzpgth;f;Nf gad;gLfpd;wJ. ,ir ahopNy 
gpwf;fpd;wJ> mJ ahOf;Fg;gad;glhJ> mJ Nfl;gth;f;Nf gad;gLfpd;wJ. 
,JNghy; cd;kfSk; jiytDf;Nf chpats; vd;gjid>  

“ gy cW eWQ;rhe;jk; gLg;gth;f;F my;yij>  
 kiyANs gpwg;gpDk;> kiyf;F mitjhk; vd;nra;Ak;?  
 epidAq;fhy; Ek;kfs; Ekf;Fk; Mq;F midaNs.”8  (fyp. 9) 

vd;w fypj;njhifg; ghly; thpfs; %yk; ngz; Mdts; gUtkile;J 
kzKbe;jTld; ngw;Nwhh;f;fd;wp jhd; kze;j jiytDf;Nf Kw;wpYk; 
chpikahdtshths; vd;w tho;tpay; ,aw;ifia vLj;Jiuf;fpd;wJ. 
,r;nrt;tpay; gz;Gk; rKjhaj;jpy; epiyngw;Ws;sJ.  

eLTepiyik  

rq;f ,yf;fpaq;fspy; cs;s ngUk;ghyhd mf ,yf;fpaq;fs; jw;rhh;G 
epiyapd;wp nghJr;rhh;G epiyNahL eLTepiyikAld; fhzg;gLfpd;wd. xU 
gilg;ghsd; jd; vz;zj;ijj; jd;DilaJ vd;W Neubahff; fhl;bf; 
nfhs;tJ jw;rhh;G. Mdhy; ghj;jpuq;fs; topahff; fhl;b epw;gJ> mjhtJ 
jd;idf; fhl;bf; nfhs;shky; eLTepiyikNahL ,Ug;gJ nghJr;rhh;G 
epiyahFk;.  

jiytpapd; Gyk;gy; 

jiytidg; gphpe;j jiytpf;F ,utpy; cwf;fk; tutpy;iy. jhd; gLk; 
Jd;gj;ijg; gythwhff; $wpg; Gyk;Gfpd;whs;. ,jid>  

“ Kl;LNtd; nfhy;? jhf;FNtd; nfhy;? 
 XNud;> ahDk;: Xh; ngw;wp Nkypl;L  
 Mm! xy; vdf; $TNtd; nfhy;?”9    (FWe;. 28) 
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vd;w ghlypy; mbfspd; %yk; xsitahh; vLj;Jiuf;fpd;whh;. Cuhh;f;F vd; 
epiyapid vg;gb mwptpg;Ngd;> ,jdhy; ehd; Kl;LNtNdh> jhf;FNtNdh> 
VNjDk; xU fhuzk; Kd;dpl;L $TNtNdh vd;W jiytp Gyk;Gfpwhs;. 
,t;thW jiytidg; gphpe;J jiytpgLk; Gyk;giy Nkw;$wpa FWe;njhifg; 
ghly;thpfs; tpsf;Ffpd;wd. 

epiyNgW  

nrt;tpay;; gz;GfSs; xd;W epiyNgW. epiyNgWs;s ,yf;fpaq;fNs fhyk; 
fle;Jk;> ehLfle;Jk;> nkhop fle;Jk; tho;fpd;wd vd;gij ,g;gz;G 
epiyj;Jepd;W tpsf;Ffpd;wJ.  

md;Gila neQ;rk;  

fhjyh;fspd; ngw;Nwhh;fs; ,UtUk; xU Fyj;jpdh; my;yh;. fhjyd;> fhjyp 
,UtUk; mjw;F Kd; xUtiu xUth; fz;lth;fSk; my;yh;. mg;gbapUe;Jk; 
mth;fSf;Fs; fhjy; kyh;e;J fsT kzk; Ghpe;Jk; nfhz;ldh;. ,dp jkf;Fs; 
gphpT ,y;iy vd;Wk;> ,ijj; nja;tPff; fhjy; vd;Wk; $Wth;. vd;gjid>  

“ ahAk; QhAk; ahh; MfpaNuh?  
 ve;ijAk; Ee;ijAk; vk;Kiwf; Nfsph;? 
 ahDk; ePAk; vt;top mwpJk;?  
 nrk;Gyg; ngay; ePh; Nghy  
 md;Gil neQ;rk; jhk; fye;jdNt.”10    (Fwe;. 40) 

vd;w FWe;njhifg; ghly; thpfs; %yk; mwpaKbfpwJ. ,g;ghly; 
epiyNgWila ghlyhFk;. mjd; fUj;Jf;fs; vf;fhyj;jpw;Fk; epiyj;J epw;Fk; 
jd;ik cilajhFk;. ,g;gbg;gl;l epiyNgW nfhz;l gz;Gfs; kf;fs; 
r%fj;jpw;Fg; nghpJk; gad;glf; $baitahf cs;sd. ,f;fUj;J ,f;fhyr; 
r%fj;jpdh; filgpbj;J fhjy; jpUkzj;jhy; tujl;rizf; nfhLikiag;; 
Nghf;fpAs;sdh;. MfNt ,g;ghly; nrt;tpay; gz;Gfshd epiyNgW 
jd;ikAilajhfNt fhzg;gLfpd;wJ.  

jdpj;jd;ik 

gpw ,yf;fpaq;fspy; cs;sij tplr; rpwg;ghf ,lk;ngw;wpUf;Fk; gz;GfNs 
jdpj;jd;ikg; gz;ghFk;. 

nja;t topghL  

,g;gz;gpd; %yk; VNjDk; Xh; vz;zj;ij kdjpy; itj;Jf; nfhz;Ljhd; 
ngUk;ghYk; ngz;fs; nja;t topghL nra;thh;fs;. vd;gjid>  

“ fU tapW cWf vdf; flk;gLNthUk;>  
 nra; nghUs; tha;f;f vdr; nrtp rhh;e;JNthUk;>  
 Imkh; mLf vd mUr;rpg;NghUk;”11    (ghp. 8) 

vd;w ghpghly; thpfs; %yk; mwpaKbfpwJ. vd; tapw;wpNy fUg;gk; jhpf;f 
Ntz;Lk; vd;W rpy ngz;fs; Ntz;bf;nfhs;Sfpd;wdh;. vd; fztUf;Fr; rpwe;j 
nry;tk; fpilf;f Ntz;Lk; vd;W rpy ngz;fs; tzq;Ffpd;wdh;. tpaf;fj;jf;f 
NghhpNy vk; fztUf;F ntw;wp fpilf;f Ntz;Lk; vd;W ngz;fs; rpyh; 
topgLfpd;wdH vd;gij ,g;ghly; thpfs; tpsf;Ffpd;wd. ,jd;top> mf;fhyk; 
kl;Lky;y vf;fhyKk; nghUe;Jk; tifapy; ,iwtopghl;il czu Kbfpd;wJ. 
ngz;fSf;Nf chpajhfpa ,iwtopghl;Lr; rpwg;gpid ,f;fhyr; rKjha 
kf;fisAk; cl;gLj;Jk; tifapy; ,g;ghly; mike;Js;sij mwpa Kbfpd;wJ.  

cah;rpe;jidfs;  

cah;rpe;jidfs; vd;gJ nrt;tpay; gz;GfSs; xd;W. Xh; cah;e;j ew;nray;> 
mwr;nray;> nfhilr;nray; Nghd;witjhd; cah;rpe;jidg; gz;Gfshfpd;wd.  
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nfhilj;jpwk;  

jkpof Nte;jh;fs; tPug;GfNohL> nfhilg;GfOk; tha;e;jth;fshfj; 
jpfo;e;Js;sdh;. vd;gjid> 

“ ahKk; NrWfk; ePapUk; tk;kpd;>  
 JapYq; Nfhijj; Jsq;F ,ay; tpwypaH! 
 nfhis ty; tho;f;if Ek; fpis ,dpJ czP,ah;!”12 (gjpw;. 49) 

vd;fpwhh; Gyth;. tpwypaUf;Fg; gyngz;ahidfis toq;fpdhd;. gy 
Kj;Jkhiyfisj; je;jhd;. cLg;gitAk;> mzpgitAk; ngWtJ kl;Lk; 
my;yhky; cz;gtw;iwAk; nfhilahfg; ngw;whh;fs; vd;gjid 
mwpaKbfpd;wJ. ,t;thW kd;dh;fs; nfhilj;jpwk; kpf;fth;fshfNt 
,Ue;Js;sdh;. ,j;jifa cah;rpe;jidg; gz;gpidr; rKjhaKk; Vw;why; ehl;L 
kf;fSk; Kd;Ndw;wk; milthh;fs;. ,d;Wk; ek; rKjhaj;jpy; nfhilahspfs; 
gyUk; cs;sdh;. vdNt nrt;tpay; gz;Gfs; rKjhak; rhh;e;Nj 
fhzg;gLfpd;wd vd;gij ,g;ghlypd; %yk; mwpaKbfpwJ.  

rkar; rhh;gw;w jd;ik  

rkar; rhh;gw;w jd;ik vd;gJ nrt;tpay; gz;GfSs; xd;whFk;. ,iw topghL 
rkaj;ijr; rhuhky; ,Ue;jhy; mJNt rkar;rhh;gw;w jd;ikahFk;. ,j;jd;ik 
rq;f ,yf;fpaf; fhyj;jpy; mjpfkhfNt ,Ue;jJ. mg;nghOJ kf;fs; 
,iwtopghl;by; vf;flTis tzq;fpdhh;fs; vd;gij ,g;gz;G tpsf;Ffpd;wJ.  

,aw;ifAk; ,iw czh;Tk;  

rq;f fhyj;jpy; kf;fs; ,aw;ifiaj; nja;t czh;Tld; xd;WgLj;jpg; 
ghh;j;Js;sdh;. ,aw;ifg; nghUs;fshd kiy> mUtp> fly; Nghd;wdtw;wpy; 
,iwtd; ciwtjhf ek;gp tho;e;Js;sdh;. rkak; tho;f;if newpahf 
,Ue;jNyad;wp mJ xU epWtdkhf tsh;e;J rKjhaj;jpid 
Ml;bg;gilf;ftpy;iy. rptDk;> jpUkhYk; md;W tzq;fg;gl;L te;jhYk;> 
irtk; itztk; vd;Dk; rkaq;fs; md;W cUthftpy;iy vd;W                         
m. jl;rpzh%h;j;jp mth;fSk; Fwpg;gpl;Ls;shh;. mt;thNw>  

“ jPapDs; njwy; eP g+tpDs; ehw;wk; eP 
 fy;ypDk; kzpAk; eP nrhy;ypDs; tha;ik eP 
 mwj;jpDs; md;G eP kwj;jpDs; ike;J eP 
 Ntjj;J kiw eP g+jj;J KjYk; eP 
 ntQ;Rlh; xspAk; eP jpq;fSk; mspAk; eP 
 midj;Jk; eP midj;jpDs; cl;nghUSk; eP”13 (ghp. 3) 

vd;fpwJ ghhpghly;. rq;f fhyj;jpy; ,aw;ifapy; ,iw czh;T fye;J 
,Ue;jij czuyhk;. vr;rkaf; flTs; vd;nwy;yhk; Rl;lg;gltpy;iy. rq;f 
fhyj;jpy; nja;t czh;T ,Ue;jijj;jtpu ‘rkak;’ vd;w epWtdTzh;T rq;f 
kf;fspilNa ,y;iy vd;gij nr. rhujhk;ghs; mth;fSk; $wpAs;shh;. MfNt 
,it rkar; rhh;gw;w jd;ikAila nrt;tpay; gz;ghFk;. ,f;fhy 
rKjhaj;jpYk; ,r;nrt;tpay; gz;Gfs; fhzg;gLfpd;wd. ,d;Wk; kf;fs; rptd;> 
KUfd;> jpUkhy; Nghd;w midj;Jj; nja;tj;ijAk; tzq;Ffpd;wdh;. MfNt 
nrt;tpay; gz;Gfs; rKjhaj;jpy; Nt&d;wp epw;gij ek;khy; czu Kbfpd;wJ.  

nfhw;wit topghL  

gjpw;Wg;gj;J kjk; rhh;e;j E}y; md;W. mjpy; MfkKiwg;gb topghl;L Kiwfs; 
fhzg;ngwtpy;iy. khwhfj; jkpoh; jk; tPuk; rhh;e;j nfhw;wit topghL 
fhzg;ngWfpwJ. mJ kjk; rhuhjJ vd;gjid>  

 “cU nfO kugpd; mapiu giu,”14 (gjpw;. 88) 
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“ ... mQ;R tU kugpd;  
 flTs; mapiuapd; epiy,”15 (gjpw;. 79) 

vd;fpwJ gjpw;Wg;gj;J. mapiu kiyapypUe;j tPuj;jpd; nja;tkhd 
nfhw;witia topgl;likf;Fg; gjpw;Wg;gj;J mbfNs rhd;whFk;. nfhw;wit 
topghL Nghhpy; kd;dh;fspd; ntw;wpfUjpa topg;ghl;L KiwahFk;. 
,r;rkar;rhh;gw;w nrt;tpay; gz;ghdJ ,f;fhyr; rKjhaj;jpYk; epiyngw;W 
,Uf;fpd;wJ. ,f;fhy kf;fs; ,d;W ngUk;ghyhNdhh; rkak; rhuhj rpWnja;t 
topghl;bidNa mjpfk; topgLfpd;wdh;. ngUk;ghNyhNdhh;f;F Fynja;tk; 
rpWnja;t topghNl MFk;. MfNt nrt;tpay; gz;Gfs; rKjhaj;jpy; mjpfkhd 
,lq;fspy; NtW}d;wp epw;fpd;wJ vd;gij ek;khy; mwpaKbfpd;wJ. 

KbTiu  

• nrt;tpay; gz;Gfshd jiyikg;gz;gpy; jiytd;> Gyth;fspd; tha;ikf; 
$Wfs; rKjhaj;NjhL xd;wp ,Uf;fpd;wJ.  

• md;G> cyFld; xd;wp tho;jy;> <if Nghd;w Fzq;fs; rKjhaj;jpy; 
epyTfpd;wd. ,g;gbg;gl;l Fzq;fs; rq;fg;ghly;fs; midj;jpYNk 
rKjhaj;jpw;Fg; gad;glf; $baitahf fhzg;ngWfpd;wd.  

• kuGilik> eLTepiyik> epiyNgW> jdpj;jd;ik Nghd;w nrt;tpay; 
gz;Gfs; rKjhaj;NjhL xd;W fye;J fhzg;gLfpd;wJ.  

• jiyikg;gz;G> cah;rpe;jidg;gz;G> rkar;rhh;gw;w jd;ik Nghd;w gz;Gfs; 
rpwe;j gz;Gfshf tpsq;Ffpd;wd. mit rKjha kf;fsplk; epiyj;Jk; 
epd;Ws;sJ.  

• mwpQh; ngUkf;fs; $wpAs;s nrt;tpay; gz;Gfs; midj;JNk rq;f 
,yf;fpaq;fspy; nghjpe;J fpilf;fpd;wd. mt;thW Gije;J fplf;Fk; 
gz;Gfs; rKjhaj;jpw;F ,d;Wk; ey;top fhl;Lfpd;wd.  

• rhfhtuk; ngw;w rq;f ,yf;fpaq;fs; ahTk; nrt;tpay; gz;GfSlNdNa 
tpsq;Ffpd;wd. mt;thW tpsq;Fk; gz;Gfs; midj;JNk rKjhaj;jpw;Fg; 
gaDs;sjhfTk;> rKjhaj;jpy; Nt&d;wp epw;Fk; gz;GfshfTk; tpsq;Ffpd;wJ 
vd;gij ,t;tha;Tf; fl;Liu njspTg;gLj;Jfpd;wJ.  

JizE}w;ghl;bay;  

 1.  vl;Lj;njhif E}y;fs;> epa+ nrQ;Rhp Gf; `T]; (gp) ypl;> 41-gp rpl;Nfh 
,z;l];bhpay; v];Nll;> mk;gj;J}h;> nrd;id-600 098. 

 2.  Rg;gpukzpad;. fh> rq;ffhyr; rKjhak;> ,uz;lhk; gjpg;G> epa+ nrQ;Rhp 
Gf; `T];> nrd;id.  

 3.  kPdhl;rp NrhkRe;juk;. r.nk> nrt;tpay; Nehf;fpy; nrk;nkhop ,yf;fpak;> 
nka;ag;gd; gjpg;G> rpjk;guk;.  

 4.  khijad;. ng> rq;f ,yf;fpaj;jpy; Ntshz; rKjhak;> epa+ nrQ;Rhp Gf; 
`T]; (gp) ypl; mk;gj;J}h;> nrd;id.  

 5.  rhujhk;ghs;. nr> rq;fr; nrt;tpay; rq;ff; fpNuf;f xg;gPL> kPdhl;rp gjpg;G> 
kJiu. 
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