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			We as civilians often wonder how fascinating it would be to learn and be a part of the medical science world. How fulfilling it must be of any use towards the help of treating people. Another aspect of medical science is when there occurs some crime, and the specialists are brought to investigate the place of crime and collect any immediate evidence found.

			These concepts are a little complicated, and thus, this book aims at providing all important information to the readers most simply and efficiently possible. When the readers go through this book, they will know what happens after a crime is committed, how evidence is being collected, and the crime scene is investigated. In my opinion, the first step towards catching a criminal starts from the proper investigation of the place where the particular crime occurred. If the crime scene is not investigated properly, may at times, it so happens that proper evidence is not being collected.

			After gathering the evidence, another very important process after gathering the evidence is sending it to the forensic labs to simplify it and make it easier for the police to catch the person responsible. Therefore, the sole reason behind this book's writing aims to provide details about these two important tasks. The book is also very beneficial for the particular section of readers who have a keen interest in knowing these two fields relating to medical science as well as law.
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			Chapter 1. Linguistics

			Linguistics is the scientific study of human language, a comprehensive, systematic, objective, and precise study of language. Linguistics encompasses the analysis of every aspect of language, as well as the methods for studying and modeling them. The traditional areas of linguistic analysis include phonetics, phonology, morphology, syntax, semantics, and pragmatics. Each of these areas roughly corresponds to phenomena found in human linguistic systems: sounds (and gesture, in the case of signed languages), minimal units (phonemes, words, morphemes), phrases and sentences, and meaning and its use.

			Linguistics studies these phenomena in diverse ways and from various perspectives. Theoretical linguistics (including traditional descriptive linguistics) is concerned with building models of these systems, their parts (ontologies), and their combinatorics. Psycholinguistics builds theories of the processing and production of all these phenomena. These phenomena may be studied synchronically or diachronically (through history), in monolinguals or polyglots, in children or adults, as they are acquired or statically, as abstract objects or as embodied cognitive structures, using texts (corpora) or through experimental elicitation, by gathering data mechanically, through fieldwork, or introspective judgment tasks. Computational linguistics implements theoretical constructs to parse or produce natural language or homologs. Neurolinguistics investigates linguistic phenomena by experiments on actual brain responses involving linguistic stimuli. Finally, linguistics is related to the philosophy of language, stylistics and rhetoric, semiotics, lexicography, and translation.

			Linguistics, the scientific study of language. The word was first used in the middle of the 19th century to emphasize the difference between a newer approach to the study of language that was then developing and the more traditional approach of philology. The differences were largely matters of attitude, emphasis, and purpose. The philologist is concerned primarily with the historical development of languages as it is manifest in written texts and the context of the associated literature and culture. Though he may be interested in written texts and the development of languages through time, the linguist tends to prioritize spoken languages and the problems of analyzing them as they operate at a given point in time.

			The field of linguistics may be divided into three dichotomies: synchronic versus diachronic, theoretical versus applied, and microlinguistics versus macro linguistics. A synchronic description of a language describes the language as it is at a given time; a diachronic description is concerned with the historical development of the language and the structural changes that have taken place in it. The goal of theoretical linguistics is the construction of a general theory of the structure of language or a general theoretical framework for the description of languages; the aim of applied linguistics is the application of the findings and techniques of the scientific study of language to practical tasks, especially to the elaboration of improved methods of language teaching. The terms microlinguistics and macro linguistics are not yet well established, and they are used here purely for convenience. The former refers to a narrower and the latter to a much broader view of the scope of linguistics.

			According to the micro linguistic view, languages should be analyzed for their own sake and without reference to their social function, to how they are acquired by children, to the psychological mechanisms that underlie the production and reception of speech, to the literary and the aesthetic or communicative function of language, and so on. In contrast, macro linguistics embraces all of these aspects of language. Consequently, various areas within macro linguistics have been given terminological recognition: psycholinguistics, sociolinguistics, anthropological linguistics, dialectology, mathematical and computational linguistics, and stylistics. Macrolinguistics should not be identified with applied linguistics.

			The application of linguistic methods and concepts to language teaching may well involve other disciplines so that microlinguistics does not. But there is, in principle, a theoretical aspect to every part of macro linguistics, no less than to microlinguistics.

			Linguistic speculation and investigation, insofar as is known, has gone on in only a small number of societies. To the extent that Mesopotamian, Chinese, and Arabic learning dealt with grammar, their treatments were so enmeshed in the particularities of those languages and so little known to the European world until recently that they have had virtually no impact on Western linguistic tradition. Chinese linguistic and philological scholarship stretches back for more than two millennia, but the interest of those scholars was concentrated largely on phonetics, writing, and lexicography; their consideration of grammatical problems was bound up closely with the study of logic.

			Certainly, the most interesting non-Western grammatical tradition and the most original and independent is India, which dates back at least two and one-half millennia. It culminates with the grammar of Panini of the 5th century BCE. There are three major ways in which the Sanskrit tradition has impacted modern linguistic scholarship. First, as soon as Sanskrit became known to the Western learned world, the unraveling of comparative Indo-European grammar ensued. The foundations were laid for the whole 19th-century edifice of comparative philology historical linguistics. But, Sanskrit was simply a part of the data; Indian grammatical learning played almost no direct part. Nineteenth-century workers, however, recognized that the native tradition of phonetics in ancient India was vastly superior to Western knowledge. This had important consequences for the growth of the science of phonetics in the West. Third, there is in the rules or definitions (sutras) of Panini a remarkably subtle and penetrating account of Sanskrit grammar. The construction of sentences, compound nouns, and the like is explained through ordered rules operating on underlying structures in a manner strikingly similar in part to modes of modern theory. 

			As might be imagined, this perceptive Indian grammatical work held great fascination for 20th-century theoretical linguists. A study of Indian logic in relation to Paninian grammar alongside Aristotelian and Western logic in relation to Greek grammar and its successors could bring illuminating insights. Whereas in ancient Chinese learning, a separate field of study that might be called grammar scarcely took root, a sophisticated version of this discipline developed early alongside the other sciences in ancient India. Even though the study of Sanskrit grammar may originally have had the practical aim of keeping the sacred Vedic texts and their commentaries pure and intact, the study of grammar in India in the 1st millennium BCE had already become an intellectual end in itself.

			1.1. Major sub-disciplines

			Linguistics is defined as the scientific study of human language. However, because the study of language encompasses a large number of more specific disciplines, linguistics is often divided into a number of subfields. People who study linguistics are known as linguists. Grammar is the study of structural rules governing the composition of words, phrases, and clauses in any given natural language. Grammar also refers to the set of structural rules. People who study grammar are known as grammarians. The following sections provide definitions of the major subfields of linguistics.

			1.1.1. Historical linguists

			Historical linguistics is the study of language change, particularly with regard to a specific language or a group of languages. Western trends in historical linguistics date back to roughly the late 18th century when the discipline grew out of philology (the study of ancient texts and antique documents). Historical linguistics emerged as one of the first few sub-disciplines in the field and was most widely practiced during the late 19th century. Despite a shift in focus in the twentieth century towards formalism and generative grammar, which studies the universal properties of language, historical research today remains a significant field of linguistic inquiry. Subfields of the discipline include language change and grammaticalization.

			Historical linguistics studies language change either diachronically (through a comparison of different periods in the past and present) or in a synchronic manner (by observing developments between different variations within the current linguistic stage of a language).

			At first, historical linguistics served as the cornerstone of comparative linguistics, which involves a study of the relationship between different languages. During this time, scholars of historical linguistics were only concerned with creating different categories of language families and reconstructing prehistoric proto-languages using the comparative method and the method of internal reconstruction. Internal reconstruction is the method by which an element that contains a certain meaning is re-used in different contexts or environments where there is a variation in either sound or analogy. The reason for this had been to describe well-known Indo-European languages, many of which used to have long written histories. Scholars of historical linguistics also studied Uralic languages, another European language family for which very little written material existed back then. After this, there was significant work that followed on the corpora of other languages too, such as that of the Austronesian languages as well as of Native American language families.

			The above approach of comparativists in linguistics is now only a small part of the much broader discipline called historical linguistics. The comparative study of specific Indo-European languages is considered a highly specialized field today, while comparative research is carried out over the subsequent internal developments in a language. In particular, it is carried out over modern standard varieties of languages or the development of a language from its standardized form to its varieties.

			For instance, some scholars also undertook a study attempting to establish super-families, linking, for example, Indo-European, Uralic, and other language families to Nostratic. While these attempts are still not widely accepted as credible methods, they provide necessary information to establish relatedness in language change, which is not easily available as the depth of time increases. The time-depth of linguistic methods is generally limited due to chance word resemblances and variations between language groups. Still, a limit of around 10,000 years is often assumed for the functional purpose of conducting research. Difficulty also exists in the dating of various proto-languages. Even though several methods are available, only approximate results can be obtained regarding arriving at dates for these languages. Today, with a subsequent re-development of grammatical studies, historical linguistics studies the change in language on a relational basis between dialect to dialect during one period, as well as between those in the past and the present period, and looks at evolution and shifts taking place morphologically, syntactically, as well as phonetically.

			Western modern historical linguistics dates from the late-18th century. It grew out of the earlier discipline of philology, studying ancient texts and documents dating back to antiquity. At first, historical linguistics served as the cornerstone of comparative linguistics, primarily a tool for linguistic reconstruction. Scholars were concerned chiefly with establishing language families and reconstructing unrecorded proto-languages, using the comparative method and internal reconstruction. The focus was initially on the well-known Indo-European languages, many of which had long written histories; scholars also studied the Uralic languages, another Eurasian language-family for which less early written material exists. Since then, there has been significant comparative linguistic work expanding outside of European languages, such as on the Austronesian languages and various families of Native American languages, among many others. Comparative linguistics became only a part of a more broadly conceived discipline of historical linguistics. A comparative study is now a highly specialized field for the Indo-European languages. Most research is being carried out on the subsequent development of these languages, particularly the development of the modern standard varieties. 

			Some scholars have undertaken studies attempting to establish super-families, linking, for example, Indo-European, Uralic, and other families into Nostratic. These attempts have not met with wide acceptance. The information necessary to establish relatedness becomes less available as time increases. The time-depth of linguistic methods is limited due to chance word resemblances and variations between language groups, but a limit of around 10,000 years is often assumed. The dating of the various proto-languages is also difficult; several methods are available for dating, but only approximate results can be obtained.

			In linguistics, a synchronic analysis views linguistic phenomena only at a given time, usually the present, but a synchronic analysis of a historical language form is also possible. It may be distinguished from diachronic, which regards a phenomenon in terms of developments through time. Diachronic analysis is the main concern of historical linguistics. However, most other branches of linguistics are concerned with some form of synchronic analysis. The study of language change offers a valuable insight into the state of linguistic representation. Because all synchronic forms result from historically-evolving diachronic changes, the ability to explain linguistic constructions necessitates a focus on diachronic processes. Initially, all of the modern linguistics was historical in orientation. Even the study of modern dialects involved looking at their origins. Ferdinand de Saussure’s distinction between synchronic and diachronic linguistics is fundamental to the present-day organization of the discipline. Primacy is accorded to synchronic linguistics, and diachronic linguistics is defined as the study of successive synchronic stages. Saussure’s clear demarcation, however, has had both defenders and critics.

			

			In practice, purely-synchronic linguistics is not possible for any period before the invention of the gramophone, as written records always lag behind speech in reflecting linguistic developments. Written records are difficult to date accurately before developing the modern title page. Often, dating must rely on contextual historical evidence such as inscriptions, or modern technology, such as carbon dating, can be used to ascertain dates of varying accuracy. Also, the work of sociolinguists on linguistic variation has shown synchronic states are not uniform: the speech habits of older and younger speakers differ in ways that point to language change. Synchronic variation is a linguistic change in progress.

			1.1.2. syntax and morphology

			Syntax and morphology are branches of linguistics concerned with the order and structure of meaningful linguistic units such as words and morphemes. Syntacticians study the rules and constraints that govern how speakers of a language can organize words into sentences. Morphologists study similar rules for the order of morphemes-sub-word units such as prefixes and suffixes and how they may be combined to form words.

			While words, along with clitics, are generally accepted as being the smallest units of syntax, in most languages, if not all, many words can be related to other words by rules that collectively describe the grammar for that language. For example, English speakers recognize that the words dog and dogs are closely related, differentiated only by the plurality morpheme “-s”, only found bound to noun phrases. Speakers of English, a fusional language, recognize these relations from their innate knowledge of English’s rules of word-formation. They infer intuitively that dog is to dogs as a cat is to cats, and, similarly, a dog is to a dog catcher as the dish is to a dishwasher. By contrast, Classical Chinese has very little morphology, using almost exclusively unbound morphemes (“free” morphemes) and depending on word order to convey meaning; however, they are compounds, and most roots are bound.) These are understood as grammars that represent the morphology of the language. The rules understood by a speaker reflect specific patterns or regularities in the way words are formed from smaller units in the language they are using and how those smaller units interact in speech. In this way, morphology is the branch of linguistics that studies word-formation patterns within and across languages and attempts to formulate rules that model the knowledge of the speakers of those languages.

			Phonological and orthographic modifications between a base word and its origin may be partial to literacy skills. Studies have indicated that modification in phonology and orthography makes morphologically complex words harder to understand. Conversely, the absence of modification between a base word and its origin makes morphologically complex words easier to understand. Morphologically complex words are easier to comprehend when they include a base word. 

			Polysynthetic languages, such as Chukchi, have words composed of many morphemes. The Chukchi word “təmeyŋəlevtpəγtərkən,” for example, meaning “I have a fierce headache”, is composed of eight morphemest that can be glossed. The morphology of such languages allows for each consonant and vowel to be understood as morphemes, while the grammar of the language indicates the usage and understanding of each morpheme. The discipline that deals specifically with the sound changes occurring within morphemes is morphophonology.

			The Aṣṭādhyāyī of Pāṇini (c. 4th century BC in Ancient India), is often cited as an example of a premodern work that approaches the sophistication of a modern syntactic theory (as works on grammar were written long before modern syntax came about). In the West, the school of thought that came to be known as “traditional grammar” began with the work of Dionysius Thrax.

			For centuries, a framework is known as grammaire générale (first expounded in 1660 by Antoine Arnauld in a book of the same title) dominated syntax work: its basic premise the assumption that language is a direct reflection of thought processes. Therefore there is a single, most natural way to express a thought. However, in the 19th century, with the development of historical-comparative linguistics, linguists realized the sheer diversity of human language and questioned fundamental assumptions about the relationship between language and logic. As a result, it became apparent that there was no such thing as the most natural way to express a thought, and therefore logic could no longer be relied upon as a basis for studying the structure of language. 

			The Port-Royal grammar modeled the study of syntax upon that of logic. (Indeed, large parts of the Port-Royal Logic were copied or adapted from the Grammaire générale.) Syntactic categories were identified with logical ones, and all sentences were analyzed in terms of “subject – copula – predicate.” Initially, this view was adopted even by the early comparative linguists such as Franz Bopp. However, the central role of syntax within theoretical linguistics became clear only in the 20th century, which could reasonably be called the “century of syntactic theory” as far as linguistics is concerned.

			There are a number of theoretical approaches to the discipline of syntax. One school of thought, founded in the works of Derek Bickerton, sees syntax as a branch of biology since it conceives syntax as the study of linguistic knowledge as embodied in the human mind. Other linguists (e.g., Gerald Gazdar) take a more Platonistic view since they regard syntax as the study of an abstract formal system. Yet others (e.g., Joseph Greenberg) consider syntax a taxonomical device to reach broad generalizations across languages. Syntacticians have attempted to explain the causes of word-order variation within individual languages and cross-linguistically. Much of such work has been done within frameworks of generative grammar, which assumes that the core of syntax depends on a genetic structure common to all mankind. However, typological research of the world’s languages has found few absolute universals, leading some to conclude that no syntax has to be directly genetic.

			

			Alternative explanations, such as those by functional linguists, have been sought in language processing. It is suggested that the brain finds it easier to parse syntactic patterns which are either right or left-branching but not mixed. The most widely held approach is the performance–grammar correspondence hypothesis by John A. Hawkins, who suggests that language is a non-innate adaptation to innate cognitive mechanisms. Cross-linguistic tendencies are considered based on language users’ preference for organized grammar and their avoidance of word orderings that cause processing difficulty. Some languages, however, exhibit regular inefficient patterning. These include the VO languages Chinese, with the adpositional phrase before the verb, and Finnish, which has postpositions; but there are few other profoundly exceptional languages

			A linguistic paradigm is the complete set of related word forms associated with a given lexeme. The familiar examples of paradigms are the conjugations of verbs and the declensions of nouns. Also, arranging the word forms of a lexeme into tables by classifying them according to shared inflectional categories such as tense, aspect, mood, number, gender, or case organizes such. For example, the personal pronouns in English can be organized into tables, using the categories of person (first, second, third); number (singular vs. plural); gender (masculine, feminine, neuter); and case (nominative, oblique, genitive). The inflectional categories used to group word forms into paradigms cannot be chosen arbitrarily; they must be categories relevant to stating the syntactic rules of the language. For example, person and number are categories that can be used to define paradigms in English because English has grammatical agreement rules that require the verb in a sentence to appear in an inflectional form that matches the person and number of the subject. Therefore, the syntactic rules of English care about the difference between dog and dogs because the choice between these two forms determines which form of the verb is used. However, there’s no syntactic rule for the difference between dog and dog catcher, dependent and independent. This is because the first two are nouns, and the second two are adjectives.

			An important difference between inflection and word formation is that inflected word forms of lexemes are organized into paradigms defined by the requirements of syntactic rules, and there are no corresponding syntactic rules for word-formation. The relationship between syntax and morphology and how they interact is called “morphosyntax”; this term is also used to underline that syntax and morphology are interrelated. 

			1.1.3. Semantics and pragmatics

			Semantics and pragmatics are branches of linguistics concerned with meaning. These subfields have traditionally been divided according to aspects of meaning thought to arise from the grammar versus linguistic and social context. Semantics in this conception is concerned with grammatical and lexical meanings, and pragmatics are concerned with context meaning. The framework of formal semantics studies the denotations of sentences and how they are composed of the meanings of their constituent expressions. Formal semantics draws heavily on the philosophy of language and uses formal tools from logic and computer science. Cognitive semantics ties linguistic meaning to general aspects of cognition, drawing on ideas from cognitive science such as prototype theory.

			Pragmatics encompasses speech acts, implicature, and talk in interaction, unlike semantics, which examines meaning that is conventional or “coded” in a given language, pragmatics studies how the transmission of meaning depends not only on structural and linguistic knowledge (grammar, lexicon, etc.) of the speaker and listener but also on the context of the utterance, any pre-existing knowledge about those involved, the inferred intent of the speaker, and other factors. In that respect, pragmatics explains how language users can overcome apparent ambiguity since meaning relies on an utterance’s manner, place, time, etc.

			Formal semantics emerged as a major area of research in the early 1970s, with the pioneering work of the philosopher and logician Richard Montague. Montague proposed a formal system now known as Montague grammar which consisted of a novel syntactic formalism for English, a logical system called Intensional Logic, and a set of homomorphic translation rules linking the two. In retrospect, Montague Grammar has been compared to a Rube Goldberg machine. Still, it was regarded as earth-shattering when first proposed, and many of its fundamental insights survive in the various semantic models which have superseded it. Montague Grammar was a major advance because it showed that natural languages could be treated as interpreted formal languages. Before Montague, many linguists had doubted that this was possible, and logicians of that era tended to view logic as a replacement for natural language rather than a tool for analyzing it. Montague’s work was published during the Linguistics Wars, and many linguists were initially puzzled. While linguists wanted a restrictive theory that could only model phenomena in human languages, Montague sought a flexible framework that characterized the concept of meaning at its most general. At one conference, Montague told Barbara Partee that she was «the only linguist who it is not the case that I can›t talk to.”

			[image: ]

			Fig. 1.1 Barbara Partee was one of the founders and major contributors to the field.

			Formal semantics grew into a major subfield of linguistics in the late 1970s and early 1980s due to the seminal work of Barbara Partee. Partee developed a linguistically plausible system that incorporated the key insights of both Montague Grammar and Transformational grammar. Early research in formal linguistic semantics used Partee’s system to achieve many empirical and conceptual results. Later work by Irene Heim, Angelika Kratzer, Tanya Reinhart, Robert May, and others built on Partee’s work to further reconcile it with the generative approach to syntax. The resulting framework is known as the Heim and Kratzer system, after the authors of the textbook Semantics in Generative Grammar, which first codified and popularized it. The Heim and Kratzer system differs from earlier approaches in that it incorporates a level of syntactic representation called logical form, which undergoes semantic interpretation. Thus, this system often includes syntactic representations and operations introduced by translation rules in Montague’s system. However, others such as Gerald Gazdar proposed models of the syntax-semantics interface, which stayed closer to Montague’s, providing a system of interpretation in which denotations could be computed on the basis of surface structures. These approaches live on in frameworks such as categorial grammar and combinatory categorial grammar. Cognitive semantics emerged as a reaction against formal semantics, but several recently attempted to reconcile both positions.

			Meanwhile, cognitive semantic theories are typically built on the argument that lexical meaning is conceptual. Meaning is not necessarily a reference to the entity or relation in some real or possible world. Instead, meaning corresponds with a concept held in mind based on personal understanding. As a result, semantic facts like “All bachelors are unmarried males” are not treated as special facts about our language practices; rather, these facts are not distinct from encyclopedic knowledge. In treating linguistic knowledge as being a piece with everyday knowledge, the question is raised: how can cognitive semantics explain paradigmatically semantic phenomena, like category structure? Set to the challenge, researchers have drawn upon theories from related fields, like cognitive psychology and cognitive anthropology. For example, one proposal is to explain category structure in terms of nodes in a knowledge network. One example of a theory from cognitive science that has made its way into the cognitive semantic mainstream is the theory of prototypes, which cognitive semanticists generally argue is the cause of polysemy.

			Cognitive semanticists argue that truth-conditional semantics is unduly limited in its account of full-sentence meaning. While they are not on the whole hostile to truth-conditional semantics, they point out that it has limited explanatory power. That is to say, it is limited to indicative sentences and does not seem to offer any straightforward or intuitive way of treating (say) commands or expressions. By contrast, cognitive semantics seeks to capture the full range of grammatical moods by also using the notions of framing and mental spaces.

			Another trait of cognitive semantics is recognizing that meaning is not fixed but a matter of construal and conventionalization. The processes of linguistic construal, it is argued, are the same psychological processes involved in processing encyclopedic knowledge and perception. This view has implications for the problem of compositionality. An account in cognitive semantics called the dynamic construal theory claims that words themselves are without meaning: they have, at best, “default construals,” which are really just ways of using words. Along these lines, cognitive semantics argues that compositionality can only be intelligible if pragmatic elements like context and intention are considered.

			Pragmatics was a reaction to structuralist linguistics, as outlined by Ferdinand de Saussure. In many cases, it expanded upon his idea that language has an analyzable structure, composed of parts that can be defined in relation to others. Pragmatics first engaged only in synchronic study instead of examining the historical development of language. However, it rejected the notion that all meaning comes from signs existing purely in the abstract space of langue. Meanwhile, historical pragmatics has also come into being. However, the field did not gain linguists’ attention until the 1970s, when two different schools emerged: the Anglo-American pragmatic thought and the European continental pragmatic thought (also called the perspective view).

			Referring to things and people is a common feature of conversation, and conversants do so collaboratively. Individuals engaging in discourse utilize pragmatics. In addition, individuals within the scope of discourse cannot help but avoid the intuitive use of certain utterances or word choices to create communicative success. The study of referential language is heavily focused upon definite descriptions and referent accessibility. Theories have been presented for why direct referent descriptions occur in discourse. (In layman’s terms: why reiteration of certain names, places, or individuals involved or as a topic of the conversation at hand are repeated more than one would think necessary.) Four factors are widely accepted for the use of referent language, including (i) competition with a possible referent, (ii) salience of the referent in the context of the discussion, (iii) an effort for unity of the parties involved, and finally, (iv) a blatant presence of distance from the last referent. 

			Referential expressions are a form of anaphora.] They are also a means of connecting past and present thoughts together to create a context for the information at hand. Analyzing the context of a sentence and determining whether or not referent expression is necessary is highly reliant upon the author/speaker’s digression- and is correlated strongly with the use of pragmatic competency.

			There has been a great amount of discussion on the boundary between semantics and pragmatics, and there are many different formalizations of aspects of pragmatics linked to context dependence. Particularly interesting cases are the discussions on the semantics of indexicals and the problem of referential descriptions, a topic developed after the theories of Keith Donnellan. A proper logical theory of formal pragmatics has been developed by Carlo Dalla Pozza, according to which it is possible to connect classical semantics (treating propositional contents as true or false) and intuitionistic semantics (dealing with illocutionary forces). The presentation of a formal treatment of pragmatics appears to develop the Fregean idea of assertion sign as a formal sign of the act of assertion.

			Pragmatics (more specifically, Speech Act Theory’s notion of the performative) underpins Judith Butler’s theory of gender performativity. In Gender Trouble, she claims that gender and sex are not natural categories but socially constructed roles produced by “reiterative acting.”In Excitable Speech, she extends her theory of performativity to hate speech and censorship, arguing that censorship necessarily strengthens any discourse it tries to suppress. Since the state has the sole power to define hate speech legally, it is the state that makes hate speech performative. Jacques Derrida remarked that some work done under Pragmatics aligned well with the program he outlined in his book Of Grammatology. For example, Émile Benveniste argued that the pronouns “I” and “you” are fundamentally distinct from other pronouns because of their role in creating the subject.

			Gilles Deleuze and Félix Guattari discuss linguistic pragmatics in the fourth chapter of A Thousand Plateaus («November ٢٠, ١٩٢٣--Postulates of Linguistics»). They draw three conclusions from Austin: (١) A performative utterance does not communicate information about an act second-hand, but it is the act; (٢) Every aspect of language («semantics, syntactics, or even phonematics») functionally interacts with pragmatics; (٣) There is no distinction between language and speech. 

			1.1.4. Phonetics and phonology

			Phonetics is a branch of linguistics that studies how humans produce and perceive sounds, or in the case of sign languages, the equivalent aspects of sign. Phoneticians linguists who specialize in phonetics study the physical properties of speech. The field of phonetics is traditionally divided into three sub-disciplines based on the research questions involved, such as how humans plan and execute movements to produce speech (articulatory phonetics), how various movements affect the properties of the resulting sound (acoustic phonetics), or how humans convert sound waves to linguistic information (auditory phonetics). Traditionally, the minimal linguistic unit of phonetics is the phone, a speech sound in a language that differs from the phonological unit of phoneme; the phoneme is an abstract categorization of phones.

			Phonetics broadly deals with two aspects of human speech: production of the ways humans make sounds and perception- the way speech is understood. The communicative modality of a language describes how a language produces and perceives languages. For example, languages with oral-aural modalities such as English produce speech orally (using the mouth) and perceive speech aurally (using the ears). On the other hand, sign languages, such as Australian Sign Language (Auslan) and American Sign Language (ASL), have a manual-visual modality, producing speech manually (using the hands) and perceiving speech visually (using the eyes). In addition, ASL and some other sign languages have a manual-manual dialect for use in tactile signing by deafblind speakers where signs are produced with the hands and perceived with the hands.

			Language production consists of several interdependent processes which transform a non-linguistic message into a spoken or signed linguistic signal. After identifying a message to be linguistically encoded, a speaker must select the individual words known as lexical items to represent that message in a process called lexical selection. During phonological encoding, the mental representation of the words is assigned their phonological content as a sequence of phonemes to be produced. The phonemes are specified for articulatory features which denote particular goals such as closed lips or the tongue in a particular location. These phonemes are then coordinated into a sequence of muscle commands that can be sent to the muscles, and when these commands are executed properly, the intended sounds are produced. These movements disrupt and modify an airstream which results in a sound wave. The articulators do the modification, with different places and manners of articulation producing different acoustic results. For example, the words tack and sack begin with alveolar sounds in English but differ in how far the tongue is from the alveolar ridge. This difference has large effects on the air stream and thus the produced sound. Similarly, the direction and source of the airstream can affect the sound. The most common airstream mechanism is pulmonic using the lungs, but the glottis and tongue can also produce airstreams.

			The first known phonetic studies were carried out as early as the 6th century BCE by Sanskrit grammarians. The Hindu scholar Pāṇini is among the most well-known of these early investigators, whose four-part grammar, written around ٣٥٠ BCE, is influential in modern linguistics and still represents «a complete generative grammar of any language yet written.” His grammar formed the basis of modern linguistics and described several important phonetic principles, including voicing. This early account described resonance as being produced either by tone, when vocal folds are closed, or noise when vocal folds are open. The phonetic principles in the grammar are considered «primitives» in that they are the basis for his theoretical analysis rather than the objects of the theoretical analysis themselves. The principles can be inferred from his system of phonology.

			Phonology is a branch of linguistics that studies how languages or dialects systematically organize their sounds (or constituent parts of signs in sign languages). The term also refers to any particular language variety’s sound or a sign system. At one time, the study of phonology only related to the study of the systems of phonemes in spoken languages. Now it may relate to

				(a)	any linguistic analysis either at a level beneath the word (including syllable, onset, and rime, articulatory gestures, articulatory features, mora, etc.), or

				(b)	all levels of language where sound or signs are structured to convey linguistic meaning. 

			Sign languages have a phonological system equivalent to sounds in spoken languages. The building blocks of signs are movement, location, and handshape specifications.

			Early evidence for a systematic study of the sounds in a language appears in the 4th century BCE Ashtadhyayi, a Sanskrit grammar composed by Pāṇini. In particular, the Shiva Sutras, an auxiliary text to the Ashtadhyayi, introduces what may be considered a list of the phonemes of the Sanskrit language, with a notational system for them that is used throughout the main text, which deals with matters of morphology, syntax, and semantics.

			The study of phonology as it exists today is defined by the formative studies of the 19th-century Polish scholar Jan Baudouin de Courtenay, who (together with his students Mikołaj Kruszewski and Lev Shcherba in the Kazan School) shaped the modern usage of the term phoneme in a series of lectures in ١٨٧٦–١٨٧٧. The word phoneme had been coined a few years earlier, in 1873 by the French linguist A. Dufriche-Desgenettes. In a paper read at the 24 May meeting of the Société de Linguistique de Paris, Dufriche-Desgenettes proposed that phonemes serve as a one-word equivalent for the German Sprachlaut. Baudouin de Courtenay›s subsequent work, though often unacknowledged, is considered the starting point of modern phonology. He also worked on the theory of phonetic alternations (what is now called allophone and morphophonology). In addition, he may have influenced the work of Saussure, according to E. F. K. Koerner.

			An influential school of phonology in the interwar period was the Prague school. One of its leading members was Prince Nikolai Trubetzkoy, whose Grundzüge der Phonologie (Principles of Phonology), published posthumously in 1939, is among the most important works in the field from this period. Directly influenced by Baudouin de Courtenay, Trubetzkoy is considered the founder of morphophonology, although de Courtenay had also recognized this concept. Trubetzkoy also developed the concept of the archiphoneme. Another important figure in the Prague school was Roman Jakobson, one of the most prominent linguists of the 20th century. Hjelmslev’s glossematics also focused on linguistic structure independent of phonetic realization or semantics.

			An important part of traditional, pre-generative schools of phonology is studying which sounds can be grouped into distinctive units within a language; these units are known as phonemes. For example, in English, the “p” sound in a pot is aspirated (pronounced [pʰ]), while that in spot is not aspirated (pronounced [p]). However, English speakers intuitively treat both sounds as variations (allophones) of the same phonological category, that is, of the phoneme /p/. (Traditionally, it would be argued that if an aspirated [pʰ] were interchanged with the unaspirated [p] in spot, native speakers of English would still hear the same words; that is, the two sounds are perceived as “the same” /p/.) However, in some other languages, these two sounds are perceived as different, and they are consequently assigned to different phonemes. For example, there are minimal pairs of words in Thai, Bengali, and Quechua for which aspiration is the only contrasting feature.

			1.1.5. Typology

			Linguistic typology (or language typology) is a field of linguistics that studies and classifies languages according to their structural features. It aims to describe and explain the common properties and the structural diversity of the world’s languages. Its sub-disciplines include but are not limited to: qualitative typology, which deals with the issue of comparing languages and within-language variance; quantitative typology, which deals with the distribution of structural patterns in the world’s languages; theoretical typology, which explains these distributions; syntactic typology, which deals with word order, word form, word grammar, and word choice; and lexical typology, which deals with language vocabulary.

			These labels usually appear abbreviated as “SVO” and may be called “typologies” of the languages they apply. The most commonly attested word orders are SOV and SVO, while the least common ones object initial, with OVS being the least common with only four attested instances. 

			In the 1980s, linguists began to question the relevance of the geographical distribution of different values for various features of linguistic structure. They may have wanted to discover whether a particular grammatical structure found in one language is likewise found in another language in the same geographic location. Some languages split verbs into an auxiliary and an infinitive or participle and put the subject and/or object between them. For instance, German (Ich habe einen Fuchs im Wald gesehen - “I have a fox in-the woods seen”), Dutch (Hans vermoedde dat Jan Marie zag leren zwemmen - “Hans suspected that Jan Marie saw to learn to swim”) and Welsh (Mae’r gwirio sillafu wedi’i gwblhau - “Is the checking spelling after its to complete”). In this case, linguists base the typology on the non-analytic tenses (i.e., those sentences in which the verb is not split) or on the auxiliary position. German is thus SVO in main clauses, and Welsh is VSO (and preposition phrases would go after the infinitive).

			Some languages allow varying degrees of freedom in their constituent order, posing a problem for their classification within the subject-verb-object schema. Languages with bound case markings for nouns, for example, tend to have more flexible word orders than languages where the case is defined by position within a sentence or presence of a preposition. To define a basic constituent order type in this case, one generally looks at the frequency of different types in declarative affirmative main clauses in pragmatically neutral contexts, preferably with only old referents. Thus, for instance, Russian is widely considered an SVO language, as this is the most frequent constituent order under such conditions. All sorts of variations are possible, though, and occur in texts. In many inflected languages, such as Russian, Latin, and Greek, departures from the default word orders are permissible. Usually, they imply a shift in focus, an emphasis on the final element, or some special context. In the poetry of these languages, the word order may also shift freely to meet metrical demands.

			Additionally, freedom of word order may vary within the same language. For example, formal, literary, or archaizing varieties may have different, stricter, or more lenient constituent-order structures than an informal spoken variety of the same language. On the other hand, when there is no clear preference under the described conditions, the language has a “flexible constituent order” (a type unto itself).

			The additional problem is that in languages without living speech communities, such as Latin, Ancient Greek, and Old Church Slavonic, linguists have only written evidence, perhaps written in a poetic, formalizing, or archaic style that mischaracterizes the actual daily use of the language. For example, the daily spoken language of Sophocles or Cicero might have exhibited a different or much more regular syntax than their written legacy indicates.

			Linguistic typology also seeks to identify patterns in the structure and distribution of sound systems among the world’s languages. This is accomplished by surveying and analyzing the relative frequencies of different phonological properties. These relative frequencies might, for example, be used to determine why contrastive voicing commonly occurs with plosives, as in English neat and need, but occurs much more rarely among fricatives, such as the English niece and knees. According to a worldwide sample of 637 languages, 62% have the voicing contrast in stops, but only 35% have this in fricatives. In the vast majority of those cases, the absence of voicing contrast occurs because there is a lack of voiced fricatives. All languages have some form of plosive, but there are languages with no fricatives. Below is a chart showing the breakdown of voicing properties among languages in the aforementioned sample.

			

			Languages worldwide also vary in the number of sounds they use. These languages can go from very small phonemic inventories (Rotokas with six consonants and five vowels) to very large inventories (!Xóõ with 128 consonants and 28 vowels). An interesting phonological observation found with this data is that the larger a consonant inventory a language has, the more likely it is to contain a sound from a defined set of complex consonants (clicks, glottalized consonants, doubly articulated labial-velar stops, lateral fricatives, and affricates, uvular and pharyngeal consonants, and dental or alveolar non-sibilant fricatives). Of this list, only about 26% of languages in a survey of over 600 with small inventories (less than 19 consonants) contain a member of this set. In comparison, 51% of average languages (19-25) contain at least one member, and 69% of large consonant inventories (greater than 25 consonants) contain a member of this set. It is then seen that complex consonants are in proportion to the size of the inventory.

			Vowels contain a more modest number of phonemes, with the average being 5–6, which 51% of the languages in the survey have. About a third of the languages have larger than average vowel inventories. Most interesting, though, is the lack of relationship between consonant inventory size and vowel inventory size. Below is a chart showing this lack of predictability between consonant and vowel inventory sizes in relation to each other.

			Quantitative typology deals with the distribution and co-occurrence of structural patterns in the world’s languages. Major types of non-chance distribution include:

			•preferences (for instance, absolute and implicational universals, semantic maps, and hierarchies)

			•correlations (for instance, areal patterns, such as with a Spaceband)

			Linguistic universals are patterns that can be seen cross-linguistically. Universals can either be absolute, meaning that every documented language exhibits this characteristic, or statistical, meaning that this characteristic is seen in most languages or is probable in most languages. Both absolute and statistical, Universals can be unrestricted, meaning that they apply to most or all languages without any additional conditions. Conversely, both absolute and statistical universals can be restricted or implicational, meaning that a characteristic will be true on the condition of something else (if Y characteristic is true, then X characteristic is true).

			Several processing explanations were proposed in the ١٩٨٠s and ١٩٩٠s for the above correlations. They suggest that the brain finds it easier to parse syntactic patterns, either right or left-branching but not mixed. The most widely held explanation is John A. Hawkins’ Grammar-Performance Correspondence Hypothesis which argues that language is a non-innate adaptation to innate cognitive mechanisms. Typological tendencies are considered to be based on language users’ preference for organized grammar and their avoidance of word orderings, which cause processing difficulty. Some languages, however, exhibit regular inefficient patterning. These include the VO languages Chinese, with the adpositional phrase before the verb, and Finnish, which has postpositions, but there are few other profoundly exceptional languages.

			1.2. Summary

			All languages change with time. For example, written records clearly show that 15th-century English is quite noticeably different from 21st-century English, as is 15th-century French or German from modern French or German. It was the principal achievement of the 19th-century linguists to realize more clearly than their predecessors the ubiquity of linguistic change and put its scientific investigation on a sound footing by means of the comparative method. This will be treated in greater detail in the following section. Various kinds, or categories, of linguistic change, will be listed and exemplified here.

			Since the beginning of the 19th century, when scholars observed that there were a number of systematic correspondences in related words between the sounds of the Germanic languages and the sounds of what was later recognized as other Indo-European languages, particular attention has been paid to diachronic linguistics to changes in the sound systems of languages.

			Certain common types of sound change, most notably assimilation and dissimilation, can be explained, at least partially, in terms of syntagmatic or contextual conditioning. Assimilation is meant the process by which one sound is made similar in its place or manner of articulation to a neighboring sound. For example, the word “cupboard” was presumably once pronounced, as the spelling indicates, with the consonant cluster pb in the middle. The p was assimilated to b in the manner of articulation (i.e., voicing was maintained throughout the cluster), and subsequently, the resultant double consonant bb was simplified. With a single b in the middle and an unstressed second syllable, the word “cupboard,” as it is pronounced nowadays, is no longer so evidently a compound of “cup” and “board” as its spelling still shows it to have been. The Italian words note “night” and otto “eight” manifest assimilation of the first consonant to the second consonant of the cluster in place of articulation.

			Assimilation is also responsible for the phenomenon called umlaut in the Germanic languages. The high front vowel i of suffixes had the effect of fronting and raising preceding back vowels and, in particular, converting a sound into an e sound. In Modern German, this is still a morphologically productive process (compare Mann “man”: Männer “men”). In English, it has left its mark in such irregular forms as “men” (from manniz), “feet” (from fotiz), and “length” (from langa).

			Dissimilation refers to how one sound becomes different from a neighboring sound. For example, the word “pilgrim” (French pèlerin) derives ultimately from the Latin peregrinus; the l sound results from dissimilation of the first r under the influence of the second r. A special case of dissimilation is haplology, in which the second of the two identical or similar syllables is dropped. Examples include the standard modern British pronunciations of “Worcester” and “Gloucester” with two syllables rather than three and the common pronunciation of “library” as if it were written “libry.” Both assimilation and dissimilation are commonly subsumed under the principle of “ease of articulation.” This is clearly applicable in typical instances of assimilation. It is less obvious how or why a succession of unlike sounds in contiguous syllables should be easier to pronounce than a succession of identical or similar sounds. But a better understanding of this phenomenon, as of other “slips of the tongue,” may result from current work in the physiological and neurological aspects of speech production.
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