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			Abstract

			Recently, a lot of studies have been done on 

			(i)	Examination of randomness of existing tables of random numbers, 

			(ii)	The construction of tables of random two-digit numbers & of random three-digit numbers and 

			(iii)	Searching for methods of drawing of m-digit random numbers (m = 4, 5, 6, 7, 8, 9) from table(s) of random two-digit numbers and/or from table(s) of random three-digit numbers and/or from suitable combination(s) of table(s) of random two-digit numbers and table(s) of random three-digit numbers  from a table of random two-digit numbers and/or from a table of random three-digit numbers and/or from a combination of the two which one is suitable. 
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			Introduction

			The major contributions in the construction of tables of random numbers have been found to be made by Tippett [1], Fisher & Yates [2], Hald [3], Hill & Hill [4], Kendall & Smith [5,6], Mahalanobis [7], Manfred [8], Moses & Oakford [9], Quenouille [10], RAND Corporation [11], Rao, Mitra & Matthai [12], Rohlf & Sokal [13], Royo & Ferrer [14], Snedecor and Cochran [15] and others who constructed tables of random numbers of different types. Among these tables, the four tables due to Tippett, Kendall & Smith, Fisher & Yates and RAND Corporation are found to be widely used in drawing of simple random sample (with or without replacement) from a population. The tables of random numbers that had been constructed are of two-digit numbers, three-digit numbers and four-digit numbers only. No table of random m-digit numbers is available till now for m>5. 

			In the mean time, some studies have been done on testing of the degree of randomness of tables of random numbers due to Tippett, Fisher & Yates, Kendall & Smith and RAND Corporation [16-29]. The degree of randomness of the tables has been examined by some standard statistical testing methods as well as on the philosophy behind the theoretical definition of probability due to Chakrabarty [30-39]. From the studies, degree of randomness of the tables has been found not so satisfactory. Due to this, research has been done on the construction of 
random two-digit numbers and of random three-digit numbers 

[40-47]. However, no table of random m-digit numbers is available till now for m>5. But, there is or there may be necessity of drawing of random five-digit numbers, random four-digit numbers, random seven-digit numbers etc. 

			Due to difficulties in the construction of tables of these types of random numbers, techniques have been innovated for drawing of random m-digit numbers (m= 4, 5, 6, 7, 8, 9) from table(s) of random two-digit numbers and/or from table(s) of random three-digit numbers and/or from suitable combination(s) of table(s) of random two-digit numbers & table(s) of random three-digit numbers [48-57]. Working principles of drawing of m-digit random numbers (m = 4, 5, 6, 7, 8, 9), from a single table of random two-digit numbers and/or from a single table of random three-digit numbers and/or from a combination of the two which one is suitable, have been extracted from the findings of these studies. This paper describes a brief presentation of these principles.

			Method of Drawing of Random Numbers 

			The methods of drawing of random numbers are discussed here in the context of the two tables of random numbers, one of random two-digit numbers and the other of random three-digit numbers constructed by Chakrabarty. The two tables contain 10000 random occurrences of the 100 two-digit numbers 

			00, 01, 02, 03, ……………………………, 98, 99 and 10000 random occurrences of three-digit numbers 

			000, 001, 002, 003, …………………………………, 998, 999 respectively.

			Drawing of Random Two-digit Numbers 

			Let us consider a table of random two-digit numbers. If n random two-digit numbers are drawn from the table then 

			the drawn numbers may be distinct and

			the drawn numbers may not be distinct. 

			Drawing of random two-digit numbers consists of the two basic tasks namely 

			selection of the starting position at random  and 

				selection of the direction (right or left) of movement at random [45,58].

			Drawing of distinct random two-digit numbers

			In order to obtain the n random two-digit numbers, from a table of random two-digit numbers, one is to proceed with the following steps [45,58].

			Select the position, from where one will have to start the drawing of the numbers, at random. Since the table contains 10000 random occurrences of the 100 two-digit numbers, there are 10000 positions of the numbers namely (0000, 0001, 0002, ……………, 9999).

			In selecting the starting position, one thus can apply some usual manual randomization technique of drawing one number from among the numbers (0000, 0001, 0002, ……………, 9999).

			One method of drawing of such number is as follows:

			Take a set of 10 identical small balls distinguishing them by marking with the 10 digits 

			0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and put them inside a opaque container, say C1 .

			Similarly, take another set of 4 identical small distinguishing them by marking L, R, M1, M2 respectively and another opaque container, say C2. Now, draw one ball at random from the container C1 containing the 10 balls and note down digit appeared on it. Let the digit be d1. 

			Next, draw another ball at random from the container C1 containing the same 10 balls and note down digit appeared on it. Let the digit be  .

			Then, draw one ball at random from the container C2 putting 2 balls marked with L & R inside it. 

			If the drawn ball is R then put the digit  at the right position of   and if the drawn ball is L then put the digit  at the left position of  

			Thus if the ball R appears then the selected two-digit number will be     d1 d2 and if the ball L appears then the selected two-digit number will be   . Let the selected two-digit number be   .

			Next, draw another ball at random from the container C1 containing all the 10 balls and note down digit appeared on it. Let the digit be  .

			Then, draw one ball at random from the container C2 putting 3 balls marked with L, M1 & R inside it and put the digit   at  the left position of    if the drawn ball is L, the middle position of     if the drawn ball is M1 & the right position of      if the drawn ball is R. Thus the selected three-digit number will be d3d2d1 or d2d3d1 or d2d1d3 in accordance with the selected ball is L or M1 or R .

			Let the selected three-digit number be    .

			Finally, draw another ball at random from the container C1 containing all the 10 balls and note down digit appeared on it. Let the digit be   

			Then, draw one ball at random from the container C2 putting 4 balls marked with L, M1, M2  & R inside it and put the digit   at  the left position of  if the drawn ball is L, the 1st middle position (from left) of  if the drawn ball is M1, the 2nd middle position (from left) of      if the drawn ball is M2 & the right position of      if the drawn ball is R.

			Thus the selected four-digit number will be     or     or    or      in accordance with the selected ball is L or M1 or M2 or R.

			This selected number will be the required starting position.

			Let the ith position be selected as the starting position. Draw the number that occurs at the ith position in the table.

			Chose whether to move towards left or towards right. The choice can be made at random by performing a random binary trial (for example, by tossing of an unbiased coin or by drawing a number from the container C2 putting two identical balls, marked with L and R respectively, inside it.

			If it is chosen to move towards right, draw the numbers occurred at the positions
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			in the table to obtain the n random two-digit numbers.

			If it is chosen to move towards left, draw the numbers occurred at the positions
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			in the table to obtain the n random two-digit numbers.

			It may occur that some number or numbers among those drawn may be occurred twice. In that situation, retain only one occurrence of them and draw additional numbers appeared at the consecutive positions in the table as per requirement. If k additional numbers are required to draw, then draw the numbers occurred at the positions
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			if it is chosen to move towards right and draw the numbers occurred at the positions

			if it is chosen to move towards left. 
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			Drawing of random two-digit numbers (not necessarily distinct) 

			In order to draw n random two-digit numbers which need not necessarily be distinct, from a table of random two-digit numbers, one is to proceed with the following steps [45,56]:

			Select one position from where to start at random by the similar method as in the case of drawing of distinct random two-digit numbers mentioned above. Let the ith position be selected.     

			Draw the number that occurs at the ith position in the table.

			Chose the length of jump that is to be 101 or more and 199 or less at random.  It can be chosen by some usual manual randomization technique of drawing one number from among the numbers

			101, 102, 103, ……………, 198, 199. 

			Let the selected length of jump be l. 

			The random selection of the length of the jump can be done by similar method as done in the selection of the starting position.   

			Choose whether to jump towards left or towards right. The choice can be made by the same method as in the earlier case.

			If it is chosen to jump towards right, draw the numbers occurred at the positions
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			in the table to obtain the required n random two-digit numbers.

			If it is chosen to move towards left, draw the numbers occurred at the positions
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			in the table to obtain the required n random two-digit numbers. 

			Drawing of random three-digit numbers 

			Let us consider a table of random three-digit numbers. If n random three-digit numbers are drawn from the table then the drawn numbers may be distinct or may not be distinct. 

			Drawing of random three-digit numbers consists of the two basic tasks namely 

			selection of the starting position at random & 

			selection of the direction (right or left) of movement at random [46,56].

			Drawing of distinct random three-digit Numbers       

			In order to obtain the n distinct random three-digit numbers, from a table of random three-digit numbers, one is to proceed with the following steps [46,56]:

			Select the position, from where to start, at random. Since the table contains 10000 random occurrences of the 1000 three-digit numbers, accordingly there are 10000 positions of the numbers namely (0000, 0001, 0002, ……………, 9998, 9999). The starting position can be selected by the same method as in the case of drawing of random two-digit numbers. 

			Let the ith position be selected in the earlier step. Draw the number that occurs at the ith position in the table.

			Chose whether to move towards left or towards right. The choice can be made at random by a binary trial e.g. by tossing of an unbiased coin or by drawing a number from the container C2 putting two identical balls, marked with L and R respectively, inside it.

			If it is chosen to move towards right, draw the numbers occurred at the positions
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			in the table to obtain the n random three-digit numbers.

			If it is chosen to move towards left, draw the numbers occurred at the positions
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			in the table to obtain the n random three-digit numbers.

			It may occur that some number or numbers among those drawn may be occurred twice. In that situation, retain only one occurrence of them and draw additional numbers appeared at the consecutive positions in the table as per requirement. 

			If k additional numbers are required to draw, then draw the numbers occurred at the positions
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			if it is chosen to move towards right and draw the numbers occurred at the positions
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			if it is chosen to move towards left.

			Drawing of random three-digit Numbers (not necessarily distinct)

			In order to draw n random two-digit numbers which need not necessarily be distinct, from a table of random three-digit numbers, one is to proceed with the following steps [46,56]:

			Select one position from where to start at random by the similar method as in the case of drawing of distinct random two-digit numbers mentioned above. Let the ith position be selected.     

			Draw the number that occurs at the ith position in the table.

			Choose the length of jump that is to be 1001 or more and 1999 or less at random.  It can be chosen by some usual manual randomization technique of drawing one number from among the numbers

			101, 102, 103, ……………, 198, 199. 

			Let the selected length of jump be l. 

			The random selection of the length of the jump can be done by similar method as done in the selection of the starting position.   

			Choose whether to jump towards left or towards right. The choice can be made by the same method as in the earlier case.

			If it is chosen to jump towards right, draw the numbers occurred at the positions
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			in the table to obtain the required n random two-digit numbers.

			If it is chosen to move towards left, draw the numbers occurred at the positions
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			in the table to obtain the required n random three-digit numbers.  

			Method of Drawing of Random m-Digit Numbers (m≥4)          

			Now, discussion will be made on the methods of drawing of random m-digit numbers (for m = 4, 5, 6, 7, 8, 9) using the two tables of random numbers, one of random two-digit numbers [45] and the other of random three-digit numbers [48] constructed by Chakrabarty. 

			Drawing of random four-digit numbers

			A table of random two-digit numbers is used in drawing random four-digit numbers. Two methods have been found for drawing of random four-digit numbers [55-57].

			First method of drawing: In this method, drawing of n random four-digit numbers consists of the following steps [55-57]:

			Make a choice at random which set’s two-digit numbers will be placed at the left position and which set’s two-digit number will be placed at the right position while combining them in the formation of random four-digit numbers. This can be done by a binomial trial.

			Draw the 1st set of n random two-digit numbers from the table of random two-digit numbers by the method discussed above.

			Draw the 2nd set of n random two-digit numbers from the table by the same method independently from the 1st set.

			Combine the random two-digit numbers of the 1st set with the corresponding random two-digit numbers of the 2nd set by the  choice of the positions obtained in step (1) to obtain the  n random four-digit numbers.

			Second method of drawing: In this method, drawing of n random four-digit numbers consists of the following steps [55-57]:

			Draw two random two-digit numbers independently from the table of random two-digit numbers by the same method as discussed above. 

			Make a choice at random which set’s two-digit numbers will be placed at the left position and which set’s two-digit number will be placed at the right position while combining them in the formation of random four-digit numbers. This can be done by a binomial trial. 

			Combine the two two-digit numbers, obtained in step (1), as per the selected choice of the positions to obtain one random four-digit number.

			Perform the above three steps more (n-1) times to obtain more (n-1) random four-digit numbers. 

			The random four-digit numbers obtained in step (3) & Step (4) are the required n random four-digit numbers. 

			Drawing of Random Five-digit Numbers: Two tables, one of random two-digit numbers and the other of random three-digit numbers, are required for drawing of random five-digit numbers. Drawing of n random five-digit numbers consists of the following steps [48,56,57]:

				Make a choice at random whether two-digit numbers will be placed at the left position or three-digit numbers will be placed at the left position while combining them in the formation of random five-digit numbers. This can be done by a binary random trial.

			Draw n random two-digit numbers from the table of random two-digit numbers 

			Draw n random three-digit numbers from the table of random three-digit numbers. 

			Combine the random two-digit numbers obtained from The table of random two-digit numbers with the corresponding random three-digit numbers obtained from The table of random three-digit numbers, as per the choice of the position obtained in step (1), to obtain the n random five-digit numbers.

			In order to draw n random five-digit numbers one can also proceed with the following steps:

			Draw one random two-digit numbers from the table of random two-digit numbers. 

			Draw one random three-digit numbers from the table of random three-digit numbers.

			Make a choice at random whether two-digit number will be placed at the left position or three-digit number will be placed at the left position while combining them in the formation of random five-digit numbers. This can be done by a binary random trial.

			Combine the two numbers as per the selected choice of the positions to obtain one random five-digit number.

			Repeat the four steps, from the 2nd step to the 5th step, more (n-1) times to obtain n random five-digit numbers. 

			Drawing of Random Six-digit Numbers: Random six digit numbers can be drawn either from a table of random two-digit numbers or from a table of random three-digit numbers. 

			Drawing from a table of random three-digit numbers: Drawing of n random six-digit numbers, using a table of random three-digit numbers, consists of the following steps [51,56,57]:

			Make a choice at random which set’s three-digit numbers will be placed at the left position and which set’s three-digit number will be placed at the right position while combining them in the formation of random six-digit numbers. This can be done by a binary trial that results in two equally likely possible outcomes. 

			Draw the 1st set of n random three-digit number from the table of random three-digit numbers. 

			Draw the 2nd set of n random three-digit number from the same table independently of the 1st set.

			Combine the random three-digit numbers of the 1st set with the corresponding random three-digit numbers of the 2nd set by the choice of the positions obtained in step (1) to obtain the  n random six-digit numbers. 

			In order to draw n random six-digit numbers one can also proceed with the following steps: 

			Draw two random three-digit numbers independently from the table of random three-digit number.

			Make a choice at random which three-digit number will be placed at the left position and which three-digit number will be placed at the right position while combining them in the formation of random six-digit numbers. This can be done by the binomial trial. 

			Combine the two three-digit numbers, obtained in step (1), as per the selected choice of the positions to obtain one random six-digit number.

			Perform the above three steps more (n-1) times to obtain more (n-1) random six-digit numbers. 

			The random six-digit numbers obtained in step (3) & Step (4) are the required n random six-digit numbers.

			Drawing from a table of random two-digit numbers: Drawing of n random six-digit numbers, using a table of random two-digit numbers, consists of the following steps [51,56,57]:

			Make a choice at random which set’s two-digit numbers will be placed at the left position, which set’s two-digit numbers will be placed at the middle position and which set’s two-digit numbers will be placed at the right position while combining them in the formation of random six-digit numbers. This can be done by a random trial that results in 6 possible outcomes. Throwing of an unbiased dice, distinguishing its six sides by the six possible outcomes, can be performed in selecting the said choice. 

			Draw 1st set of n random two-digit number from the table of random two-digit numbers. 

			Draw 2nd set of n random two-digit number from the table by the same steps independently of the 1st set.

			Draw 3rd set of n random two-digit number from table by the same steps independently of the 1st set & the 2nd set.

			Combine the respective random two-digit numbers of the three sets by the choice of the positions obtained in step (1) to obtain the n random six-digit numbers.

			In order to draw n random six-digit numbers one can also proceed with the following steps:

			Draw three random two-digit numbers from the table independently of each other.

			Make a choice at random which set’s two-digit numbers will be placed at the left position, which set’s two-digit numbers will be placed at the middle position and which set’s two-digit numbers will be placed at the right position while combining them in the formation of random six-digit numbers. This can be done by a random trial that results in six possible outcomes. 

			Combine the three two-digit numbers, obtained in step (1), as per the selected choice of the positions obtained in step (2), to obtain one random six-digit number.

			Repeat the above three steps more (n-1) times to obtain n random six-digit numbers.

			Drawing of Random Seven-digit Numbers: Two tables, one of random two-digit numbers and the other of random three-digit numbers, are required for drawing of random seven-digit numbers. Drawing of n random seven-digit numbers consists of the following steps [53,56,58]: 

			Make a choice, from among the three sets of which one is of random three-digit numbers & the other two are of random two-digit numbers, at random which set’s numbers drawn will be placed at the left position, which set’s at the middle position and which set’s at the right position while combining them in the formation of random seven-digit numbers. This can be done by a random trial that results in six possible outcomes. 

			Draw the 1st set of n random two-digit number from the table of random two-digit numbers.

			Draw the 2nd set of n random two-digit number from the table of random two-digit numbers independently of the 1st set.  

			Draw a set of n random three-digit number from the table of random three-digit numbers. 

			Combine the respective numbers of the three sets by the choice of the positions obtained in step (1) to obtain the n random seven-digit numbers.

			In order to draw n random seven-digit numbers one can also proceed with the following steps:

			Draw two random two-digit numbers independently from the table of random two-digit numbers. 

			Draw one random three-digit number from the table of random three-digit numbers.

			Make a choice at random which of the three numbers drawn will be placed at the left position, which at the middle position and which at the right position while combining them in the formation of random seven-digit numbers. This can be done by a random trial that results in six possible outcomes as mentioned above. 

			Combine the three drawn numbers as per the selected choice of the positions to obtain one random seven-digit number.

			Repeat the above steps more (n-1) times to obtain n random seven-digit numbers. 

			Drawing of Random Eight-digit Numbers: Random eight-digit numbers can be drawn a single table of random two-digit numbers or from a combination of two tables, one of random two-digit numbers and the other of random three-digit numbers [56,58].

			Drawing from a Table of Random Two-digit Numbers: In order to draw n random eight-digit numbers from a table of random two-digit numbers one can proceed with the following steps [56,58]: 

			Make a choice at random which set’s two-digit numbers will be placed at the left position, which set’s two-digit numbers will be placed at the 1st middle position from the left, which set’s two-digit numbers will be placed at the 2nd middle position from the left and which set’s two-digit numbers will be placed at the right position while combining them in the formation of random eight-digit numbers. This can be done by a random trial that results in 24 possible outcomes.

			Draw 1st set of n random two-digit number from The table of random two-digit numbers. 

			Draw 2nd set of n random two-digit number from The table of random two-digit numbers independently of the 1st set.

			Draw 3rd set of n random two-digit number from The table of random two-digit numbers independently of the 1st set & the 2nd set.

			Draw 4th set of n random two-digit number from The table of random two-digit numbers independently of the earlier sets.  

			Combine the respective random two-digit numbers of the four sets by the choice of the positions obtained in step (1) to obtain the n random eight-digit numbers.

			One can also proceed with the following steps in order to draw n random eight-digit numbers from a table of random two-digit numbers [56,58]:

			Draw four random two-digit numbers from the table of random two-digit numbers independently of each other.

			Make a choice at random which of the four two-digit numbers will be placed at the left position, which at the 1st middle position from the left, which at the 2nd middle position from the left and which the right position while combining them in the formation of random eight-digit numbers. This can be done by a random trial that results in 24 possible outcomes.  

			Combine the four two-digit numbers, obtained in step (1), as per the selected choice of the positions obtained in step (2), to obtain one random eight-digit number.

			Repeat the above three steps more (n-1) times to obtain n random eight-digit numbers. 

			Drawing from a combination of one table of random two-digit numbers and one table of Three-digit Numbers: In order to draw n random eight-digit numbers from a combination of two tables, one of random two-digit numbers and the other of random three-digit numbers, one can proceed with the following steps [56,58]: 

			Make a choice at random which of the three numbers drawn will be placed at the left position, which at the middle position and which at the right position while combining them in the formation of random seven-digit numbers. This can be done by a random trial that results in 6 possible outcomes. 

			Draw the 1st set of n random three-digit number from the table of random three-digit numbers.

			Draw the 2nd set of n random three-digit number from the table of random three-digit numbers independently of the 1st set.  

			Draw a set of n random two-digit number from the table of random two-digit numbers.

			Combine the respective numbers of the three sets by the choice of the positions obtained in step (1) to obtain the n random eight-digit numbers.

			One can also proceed with the following steps in order to draw n random eight-digit numbers from a combination of two tables, one of random two-digit numbers and the other of random three-digit numbers [56,58]:

			Draw two random three-digit numbers independently from the table of random three-digit numbers. 

			Draw one random two-digit number from the table of random two-digit numbers.

			Make a choice at random which of the three numbers drawn will be placed at the left position, which at the middle position and which at the right position while combining them in the formation of random eight-digit numbers. This can be done by a random trial that results in six possible outcomes as mentioned above. 

			Combine the three drawn numbers as per the selected choice of the positions to obtain one random eight-digit number.

			Repeat the above steps more (n-1) times to obtain n random eight-digit numbers.

			Drawing of random nine-digit numbers: Random nine-digit numbers can be drawn a single table of random three-digit numbers Drawing of n random nine-digit numbers consists of the following steps [56,58]: 

			Make a choice at random which set’s will be placed at the left position, which set’s two-digit numbers will be placed at the middle position and which set’s two-digit numbers will be placed at the right position while combining them in the formation of random six-digit numbers. This can be done by a random trial which results in 6 possible outcomes namely.

			Draw 1st set of n random three-digit number from the table of random three-digit numbers. 

			Draw 2nd set of n random three-digit number from the table of random three-digit numbers independently of the 1st set.

			Draw 3rd set of n random three-digit number from the table of random three-digit numbers independently of the 1st set & the 2nd set.

			Combine the respective random three-digit numbers of the three sets by the choice of the positions obtained in step (1) to obtain the n random nine-digit numbers.

			One can also proceed with the following steps in order to draw n random nine-digit numbers from a table of table of random three-digit numbers steps [56-58]:

			Draw 3 random three-digit numbers from the table independently of each other.

			Make a choice at random which three-digit numbers will be placed at the left position, which at the middle position and which at the right position while combining them in the formation of random nine-digit numbers. This can be done by a random trial that results in 6 possible outcomes. 

			Combine the 3 three-digit numbers, obtained in step (1), as per the selected choice of the positions obtained in step (2), to obtain one random nine-digit number.

			Repeat the above three steps more (n-1) times to obtain n random nine-digit numbers.

			Conclusion 

			In this paper, steps of works/computations involved in the respective methods of drawing of random m-digit numbers (for m=2, 3, 4, 5, 6, 7, 8, 9), from a single table of random two-digit numbers and/or from a single table of random three-digit numbers and/or from a combination of the two which one is suitable, have been outlined/described only. Numerical applications of the methods are available in the respective articles [45-48,51-56,58]. Methods of drawing of random m-digit numbers for m > 9 can be derived in a similar manner. The significance of this paper is that the methods developed here enables us to draw random m-digit numbers (for 2<m<9) with the help of either a single table of random two-digit numbers or from a single table of random three-digit numbers or from a combination of the two depending upon m.
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