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Abstract—Parsing checks the syntactic structure of any sentence. Syntax is the grammatical arrangement of 

words in a sentence and their relative dependency on each other. The main purpose of parsing is to find the 

complete grammatical structure of any sentence which can be shown in the form of parse tree. Parsing has a 

large range of application areas including machine translation. Parsing plays an important role in machine 

translation system helps to convert source language text to target language text. In the state of Chhattisgarh 

there is a need to make Chhattisgarhi to Hindi and Hindi to Chhattisgarhi machine translation system for 

converting the text file in both the language. In this paper an attempt has been made to make a Chhattisgarhi 

parser, which is a tool that will take Chhattisgarhi sentences and checks the grammatical correctness of the 

sentence. This paper presents an algorithm that splits the content of text file into sentences, splitting being 

done based on delimiter and after tagging each word of the sentence, these sentences are grammatically 

checked by using CYK (Cocke–Younger–Kasami) algorithm. CYK algorithm generates 2 D grammar matrix 

to decide the syntactic correctness of the sentence. The system is constructed over corpus size of 60,000 

Chhattisgarhi words. The algorithm has been tested on 500 Chhattisgarhi sentences and accomplished an 

accuracy of 82%.  
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I.INTRODUCTION 

Language is an   important mean of communication for human being .India is a multi linguistic country 

where people use to speak 32 different languages and 700 local dialects [3]. Language understandability 

is a big challenge today in India .Research work is going in the field of natural language processing 

which consist of various other fields like question answering system, pattern detection and machine 

translation. Machine Translation (MT) is a field of computational linguistic in which automatic 

conversion from source to target language can be done .This conversion process is of various types like 

text to speech, speech to text, text to text and speech to speech .In MT process there are various phases 

like: pre processing phase, analysis phase, translation phase and synthesis phase [2]. 

                        In analysis phase of machine translation syntax analysis plays a important role [1]. Syntax 

analysis is a challenging field in the area of theoretical computer science. Syntax analysis deals with the 

parsing of any sentence, in which grammatical structure of the sentence related with a language, will be 

checked. In mathematical modeling for visualizing the grammatical structure of any sentence parsing is 

done by the help of context free grammar (CFG) which uses parse tree to formulated grammatical 

structure of a sentence. Production rules can be formulated for Chhattisgarhi language using context free 

grammar. Information about the grammar and morphological information of Chhattisgarhi language has 

been given in [5]. The procedure to parse   the Chhattisgarhi sentences is as follows. Initially the 

Chhattisgarhi text get split into sentences and each sentence is divided into untagged words, then tagging 

of each word is done through open source software Sanchay, which is developed by computational 

linguistic laboratory of IIIT Hyderabad [6]. CRF++ tool, which is a open source tool based on machine 

learning approach [7]. With the help of CRF++ tool kit all the untagged words are tagged by training 

through a large corpus of size 60,000 Chhattisgarhi words. In the last phase by the help of CYK 

algorithm and by using production rule for Chhattisgarhi language, 2 D grammar matrix is generated to 

check the correctness of parsing.  
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II.CONTEXT FREE GRAMMER 

Every language has some rules that describe the syntactic structure of a language. Every language is 

made of block of statements .The syntax of a language is described by context free grammar (CFG). 

Grammar has significant role to play for any language like: 

1. It gives syntactic specification to any language. 

2. It helps in the construction of parser. 

3. It provides structure to any language which will be helpful in translation process. 

                    CFG is a set of production rules which is used to generate a set of strings.   CFG was 

developed in 1957 by Noam Chomsky [8]. CFG is denoted by G and consists of following four tuple: 

1. Set of non terminal symbols denoted by N, are the symbols with the help of which strings can 

be formed. The word „Token‟ can be used to denote terminal symbol. 

2. Set of terminal symbols denoted by T and helpful in defining the language generated by the 

grammar. 

3. A starting symbol denoted by S, is one of the non terminal which starts the production rule.  

4. Set of production rule, A α. 

 

In CFG when the production satisfies certain restrictions the G is said to be in a normal form. Among 

various normal form one such normal form is  Chomsky normal form (CNF).A context free grammar is 

in Chomsky  normal form (CNF) if the production is of form A a   or  A BC   , and SΛ [9].  A 

context free grammar can be reduced to Chomsky Normal Form by applying following steps: 

 

     1. Elimination of Null production and Unit Production. 

     2. Elimination of terminals on R.H.S.     

     3. Restricting the number of variables on R.H.S. 

      

III.PARSING APPROACHES 

 In compiler model parser use to accept a string of tokens from lexical analyzer and validates that a string 

can be generated from the grammar of the source language. In case if the string do not get generated, the 

parser reports an error. There are three different types of parser for grammar.  One such method for 

parsing is Cocke, Younger, Kasami algorithm .The methods used in compiler for parsing is: Top Down 

and Bottom Up parsing [4].  

                                        In Top Down parsing the searching  starts from the starting node „S‟ and goes 

downwards towards the leaf node. Here the main assumption is to find a string from the starting node. 

Every time the production rule is searched and each non terminal symbol is expanded in the sub tree. 

After each expansion the tree grows downwards until the bottom of tree contains only the part of speech 

tag. The top down parsing can shown by the help of following example along with parse tree in figure1: 

                                    Grammar G can be denoted by the following production rule in which string    

“cad” has to be generated by the production rule   : 

 

ScBd 

Bab | a 

                                           

The parse tree is shown in Figure1: 

 

 

 

  

 

 

 

 

 

 

                                        Figure1: Top Down Parsing for string “cad”   

 

In Bottom Up parsing, the parsing process starts with an input string and constructs parse tree upwards 

towards the root node. By the help of grammar rule sub tree get reduces to node and after backtracking 

the string get reduced to starting symbol. Example of Bottom Up parsing is as follows: 

S 

c B d 

a 
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   Input String =cadcBdS (start symbol) 

 Various attempts have been made to develop syntactic parsing algorithm for parsing Indian languages 

but still there is need to develop parser for low resource language like Chhattisgarhi. Attempt had been 

made to develop system architecture and   parsing algorithm for Chhattisgarhi language which has been 

discussed in next section.  

 

IV.ARCHITECTURE OF PARSER FOR CHHATTISGARHI SENTENCES 

 The complete architecture of parser for parsing Chhattisgarhi language in Chhattisgarhi Hindi Machine 

translation system is shown in Figure 2. 

 

 
 

                              Figure 2: Complete Architecture of Chhattisgarhi Parser.    

 

 

Chhattisgarhi Parser use to take untagged words in Unicode format and tagging is done through Sanchay 

tool which is developed by computational linguistic laboratory of IIIT Hyderabad. These untagged words 

are then stored in the test file of CRF++ tool kit .These untagged words are trained in a training file of 

corpus size 60,000 tagged words. After tokenization and tagging of each word, the parsing of the 

sentence is done through CYK algorithm, which check the syntactic correctness of the sentence and 

validates the production rule. 

 

 

 

V.ALGORITHM 

 

Parser that checks the syntactic correctness of the sentence works according to following algorithm: 

 

Input: Chhattisgarhi Text   

 

Output: Parsed Chhattisgarhi Sentence 
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Pseudo Code:  

 

              Start 

 

                                                    Syntactic analysis of Chhattisgarhi Text 

 

                                                              Initialization; 

 

                                                        Read current Chhattisgarhi Text; 

     

                                                              Call line splitter function; 

                     

                                           While not at the end of the file do  

                              

                                                        Tokenize and Tag each word of the sentence; 

 

                                            End While   

 

                                                         Call CYK function to generate matrix; 

                                               

                End             

 

 

In the above algorithm, the CYK function calls the CYK (Cocke–Younger–Kasami) algorithm to 

generate 2 D grammar matrix to decide the syntactic correctness of the sentence. The complete structure 

of the CYK algorithm is as follows [10]: 

 

 

Step 1:   for i = 1 to n do 

 

                 Vi,j{A|Aai  ∈ P} 

 

 

Step2:  for length=2 to n do 

 

             for i =1 to n-length+1 do  

 

                 ji+length-1 

                  Vi,j =  ∅ 

 

            For k= i to j-1  do  

      Vi,j Vi,j U{ A|A BC  P, B ∈ Vi,K & C ∈ Vk+1,j} 

 

 

Step3: if S ∈ V1,n  then  the output is ‘Yes’ else the output is ‘No’  .  
 

In the above algorithm if the start symbol „S‟ comes in V1,n , the sentence is successfully parsed. 

 

VI.RESULTS 

 

The working of the parser can be well understood by the following example: 

 

  Chhattisgarhi Sentence   वो टुरा खेलत हे । 
 
 

International Journal of Pure and Applied Mathematics Special Issue

80



   

 
    After tokenizing and tagging the system will give the following output in Table 1: 

 

Words वो टुरा खेलत हे 

Tag <PRP> <NN> <VM> <VAUX> 

 

                                  Table 1:  Chhattisgarhi words tokenized and tagged  

 

 

The abbreviation of part of speech tagging is given in Table 2 : 

 

Abbreviations Abbreviations Meanings 

<PRP> Preposition 

<NN> Common Noun 

<VM> Main verb 

<VAUX> Auxiliary Verb 

                                                      

                                         Table 2: List of abbreviations for the grammar. 

 

Here production rule grammar is:  

 

S NP VP 

NP PRP NN 

VP VM VAUX 

PRP वो 
NN टुरा 
VM खेलत 

VAUX हे 

The sentence can be represented in form of parse tree as given in Figure 3 

                                                    S 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                             Figure3: Parse Tree for Chhattisgarhi Sentence 

 

 

 

 

 

The parsing algorithm for Chhattisgarhi language by apply CYK algorithm to generate the following 

matrix as shown in Table3: 

 

 

 

 

NP VP 

PRP 
NN VM VAUX 

वो टुरा खेलत हे 
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Words वो टुरा खेलत हे 

    
1 2 3 4 

1 {PRP} {NP} Ø {S} 

2  {NN} Ø Ø 

3   {VM} {VP} 

4    {VAUX) 

 

                                                            Table3: CYK algorithm 

 

 

In the above table at V1,4 a start symbol {s} is generated which shows that the sentence is successfully 

parsed. 

 

VII.CONCLUSION AND FUTURE WORK 

This research paper presents a rule based approach for parsing Chhattisgarhi sentences. For 

experimentation 500 sentences are taken and trained by a corpus size of 60,000 tagged words then by the 

help of CYK algorithm 2 D grammar matrix is generated for the each sentence in which the parser 

achieves an accuracy of 82% . Further enhancement can be done in research work by increasing the size 

of corpus and by adding some more rules. 
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