[image: ]	

[bookmark: _GoBack]
Theory on Duplicity of Finite Neutrosophic Rings


T. Chalapathi1*, K. Kumaraswamy Naidu2, D. Harish Babu3, F. Smarandache4

1,2,3Dept. of Mathematics, Sree Vidyanikethan Engineering College, Tirupati-517 102, A.P, INDIA; chalapathi.tekuri@gmail.com; kumarnaidu.kolla@gmail.com; harish225babu@gmail.com
4Dept. Math and Sciences, University of New Mexico, Gallup, NM, USA; smarand@unm.edu


*	Correspondence: chalapathi.tekuri@gmail.com

Abstract 









This article introduces the notion of duplex elements of the finite rings and corresponding Neutrosophic rings. The authors establish duplex ringand Neutrosophic duplex ring  by way of various illustrations. The tables of different duplicities are constructed to reveal the comparison between rings ,and for the cyclic ring. The proposed duplicity structures have several algebraic systems with dissimilar consequences. Author’s characterize finite rings with  is different from the duplex ring. However, this characterization supports that for some well known rings, namely zero rings and finite fields. 
Keywords: Multiplicative function, Duplex form; Duplex ring, Neutrosophic duplex element, Neutrosophic duplex ring 

1.Introduction
International Journal of Neutrosophic Science (IJNS)                               





11


























[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the most general sense, elementary number theory deals with and manages the results and properties of different sets of numbers. In this paper, we will examine and discuss some significant sets of numbers in, called duplexity. We will briefly present the notion of duplexity of and enumerate how many number of duplex elements are there in . For the integer, the element form is called a duplex form of. The most important problem in the elementary theory of integers is to determine the possible forms of duplexes among the integers. For instance, it is clear to see that any duplex form must be of form, or in, because every even integer is a multiple of. This illustration specifies that the ring of integers satisfies the conditions:, and so on, but, and so on, where the operation addition ‘’defined on. In general, a duplex form  exists in the ring of integers. Now, we shall study the enumeration of duplex elements in the finite commutative ring, and which are finitely many duplex forms in, where the operation addition ‘’         defined on.















































First, we can generally describe a ring is an algebraic structure as an additive abelian group with a multiplicative binary operation such that the structure is associative and fulfils distributive axioms  and. A ring is finite commutative if  and  for all, in, see [1]. An element  in a commutative ring with unity  is called a unit if there exists an element  in such that, and specificallyis called a multiplicative inverse of, and vice versa. All the elements in which are not multiplicative inverse elements are said to be zero divisors. Note that set of units and zero divisors of are usually denoted by and, respectively, andcan be partitioned by the disjoint sets and. For any subringof, the set  denotes the quotient ring. Now our attention is shifted to focus on the ring which is isomorphic to the quotient ring, which are the main tools in this paper for various values of  . For , with , we represent the congruence class of modulo by the notion, and the ringis the set, or equivalently. But there is a one-to-one correspondence between the complete residue systems  and, and thuscan be written simply asfor complete residue systems modulo [2]. It is worth clarifying that the ring is a commutative ring with unity under addition and multiplication modulo. We are happy to say that the ringhas countably many applications in various fields such as algebraic number theory, algebraic coding theory, Cryptography, algebraic circuit theory, Antenna theory and algebraic design theory [3-8]. Further, the problem of enumeration of various types of elements in  up to countably finite has received considerable attention in recent years; see for examples [9-14].
Now starts the basic notions, definitions and results of classical rings.























Letbe a finite commutative ring with nonzero identity andbe the set of group units of. Given a finite commutative ring, the ringis known as duplex form of. However, the problem of characterizing finite commutative rings up to isomorphism has established considerable attention in recent years [see 15 and 16] initiating from the research works of Eldridge [17]. In this chapter, authors characterize finite commutative rings in terms of their duplexes. First, write the notionto denote a positive integersuch thatfor everyin, where (copies). Recall that the ring is a finite commutative ring with nonzero unityunder addition and multiplication modulo. Also, the number of the form,,, is called Gaussian integer, and the set of Gaussian integers represented by, and defined as. Further, note thatand.
Neutrosophic Duplex elements are the solutions of some specific Neutrosophic equation, and which are main mathematical tools for studying additive elements and their additive reciprocals of an object and their mutual symmetries, which are logically related to Neutrosophic systems and their automorphisms. The characterizations of the duplex elements of any finite commutative ring have not been done in general theory of Neutrosophic mathematics. But in recent years, the interplay between additive self inverses and group units of a classical ring and its corresponding Neutrosophic ring was studied by me and co-authors [18-20].
	Now reconsider some notations, preliminaries and results of Neutrosophic ring theory.




















	Let,andbe three distinct components of any Neutrosophic logical system with,and. Then the componentis called the indeterminate of a system with some specific algebraic axioms:,,, anddoes not exists under usual Neutrosophic addition and Neutrosophic Multiplication defined on the required system. The componentis a concrete mathematical tool to deal with inconsistent, incomplete and indeterminate information which exist in the real world systems. A nonempty set together withis denoted byand defined as, which is called Neutrosophic set. Neutrosophic is an innovative research field of philosophy with the composition of indeterminacy founded by Smarandache to develop and deal indeterminacy of a system in nature and science [21]. In addition, the Neutrosophic set and their interactions play an important role in classical and modern algebra, and generate a specific theory in modern mathematics called Neutrosophic algebraic theory, and it contains many algebraic structures, like Neutrosophic groups, Neutrosophic rings, Neutrosophic Boolean rings, Neutrosophic zero rings and Neutrosophic field [22-25 ].First, classical rings and their useful results are standard and follow those from [26]. Next, the other Neutrosophic concepts and further terminology with corresponding notions will be explained in detail as follows. For any finite commutative ring, the nonempty Neutrosophic setis called a Neutrosophic ring generated byandunder the following Neutrosophic binary operations:


 , .









Particularly,,,are main components of the Neutrosophic ringwith. Note that, ifis finite, and then denotes the number of elements in, consequently that.
The contributions of this manuscript are three fold.







First, we propose the use of modular arithmetic to determine the duplex elements for the finite ring. The number of duplex elementsoveris distributed in. Thus, the enumeration of this procedure is suitable for enumerating the number of duplex elements in. Second, we thoroughly characterize finite rings over their duplicities. We provide necessary constructive conditions on various finite rings and weights to achieve their related consequences. Third and finally, we establish systematic procedure to construct Neutrosophic duplex rings over given classical rings. We prove that Neutrosophic duplex rings generated by our basic Neutrosophic ruleexhibit a specific structure, and maintain the basic Neutrosophic properties of.


2. Enumeration of Duplex Elements in 







As the heading suggests, the present section has as its goal is another simple contribution of, called duplex of. For those who consider the theory of integers and basic number theory. The intrinsic beauty of the duplex of has a strange fascination for modern mathematicians. Generally speaking, the duplex of  deals with the characterization of with, or .





This section enumerates all duplex elements which are in, and also demonstrate a number-theoretic connection between the finite number of positive integers and duplex elements in . Also, this section generates the function which is a multiplicative function but not complete. Additionally, prove that and .


Before moving on to the other important concepts and results of the duplex of, let us define duplex elements of with different illustrations.

First, we prove that is a multiplicative function but not complete with an illustration. 

Definition 2.1.




An element  in   is called a duplex element in  if and only if the equation   has a solution in. 
The set of all duplex elements in   is denoted by  , and  denotes the number of duplex elements in  with, since  is solvable in. The function  is called the duplex function of.
For any, we have  but. This means that the units of  are not the duplex elements in. For example  since the equations,  ,  and  have an individual solution in , but , ,  and  do not have a solution in .	
The following table illustrates the number of duplex elements in , , ,..., , respectively.
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	1
	1
	3
	2
	5
	3
	7
	4
	9
	5 



 For any positive integers  and , the notation , or  denotes the greatest common divisor of  and  . Particularly,  if and only if  and  are called relatively prime. Suppose. Then the function  is called a Number-Theoretic function, and it is called multiplicative if. Naturally, many number-theoretic functions exist in the theory of numbers [2], and which are completely characterized by its value of   when . Now we show that the duplex function  is a multiplicative function.

Theorem 2.2. Let. Then the number theoretic relation is.
Proof: First of all we adopt the notation:   is the number of duplex elements in  and  is the number of duplex elements in . Because , the ring  is isomorphic to the ring  by the ring isomorphism  related by  for every element  in  (see [1]).
First, we prove that. For this let  be a duplex element in , then the equation  is solvable in . Consequently, there is an element  in  such that  is solvable in .  Since  is an injective map from  onto , so there exists an element  in  such that. Therefore, 
	 = 
 is solvable in . This implies that  is also a duplex element in . Hence,. On the other hand, we can show that. Suppose  is a duplex element in  and  is a duplex element in. Then there exists  in and   in  such that
  in . 
So, we have
	 ==  is solvable in . This implies that the element  is also a duplex element in . This shows that . Combination of inequalities  and  yields that the equality, and this shows that  is a number-theoretic multiplicative function. 

Now we continue our study by verifying other generalizations of duplex function. This requires the following: 
Example 2.3. Consider , we find that  and  with .
Corollary 2.4. Prove that  .
Proof: Because of  , the element 0 is a duplex element in . So there exists an  such that. But by the Theorem [2.2],
	. 
Being non-zero,  may be cancelled from both sides of the above equation to give.
The following theorem plays an important role in studying the duplexity of the ring.
Theorem 2.5. For every, the units of  are not the duplex elements in .
Proof: Suppose  be a duplex element in . Then there exists an element  in  such that is solvable in  . By the basic celebrations of, the number  divides the element. So, there exists  in  such that . But  implies that , and it implies that, which is not true because  for every in . Hence every unit in  is not a duplex element in . Particularly, .
Our next goal is to establish a formula for enumerating the number of duplex elements in . Once this is established, enumerating formulas in a simple form for the different values of  will complete our enumerating procedure. We start with the trivial observation that the duplex element in is 0, so that  because  is solvable in . We are now ready to prove that , where . Because  for all  in , it follows that the duplex element in  is a multiple of 2 under multiplication modulo , but the total number of multiples of 2 in , is   since   and thus .
Further, we start with the simple observation that for every  in, where  is a prime. This concludes that every element in  is a duplex element in , and thus  . Finally, we aim to establish a formula for enumeration number of duplex elements in  whenever. For every  in, we have
		 =  for some  and  in 
           			 =  in =  in.
This observation shows that  is a duplex element in if and only if  is also a duplex element in .
As we explored duplex elements in  we were led to specify how many there are. We found the answer in the following way.
Theorem 2.6. The number of duplex elements in  is .
Proof: Suppose there is an element  in  such that the duplex form  can be written as  in . By the Bezout’s Theorem (ref.[2]),
	     for some  in .
          		  =  = .
Now, so  is a duplex in . Conversely, suppose that there is an element  in  such that  in . Then the number   divides. Thus there is an element  such that , and hence an element   is a duplex element in . Therefore the number of duplex elements in   is
 
The following example demonstrates the preceding theorem.

Example 2.7. Because, the number of duplex elements in  is 9 and the number of duplex elements in  is 5.
Our next aim is to enumerate the number of duplex elements in the ring  for every positive integer  and. We recall that  if and only if . This relation explores that. Further, if, then by the Theorem [2.2], the number of duplex elements in  is 
	
However, we observe that
  whenever.
Subsequently, is not equal to . For instance, , ,  but .
Theorem 2.8. Let  Then  Particularly, we have.
Proof: Because of Definition [2.1], the duplex of  is defined as
 is solvable in  
   is solvable in  
  is solvable in   is solvable in  
 
This result has summarized the cardinality of  So, we have
	

3. Duplicity of finite Rings














A ringis cyclic if the structureis a cyclic group, where the additive operationis defined over the ring. In [27], the author Buck introduced a special ring structure, called cyclic ring. This algebraic structure establishes various results and it explore different algebraic concepts. Generally, every cyclic ring is commutative but it is a ring with unity or without unity. For instance, is a cyclic ring with unity butis also a cyclic ring without unity under addition and multiplication modulo. Further, ifis a cyclic ring then obviously the Cartesian product ring is not a cyclic ring. For instance, is not a cyclic ring, in view of the fact that the structureis not a cyclic group under addition modulo. Throughout the chapter, authors consider the ringas a cyclic ring of order.










	Recall that the element is called duplex form an element inunder addition and multiplication defined over. Under this duplex form, we explore the following connections over:,and so on, but ,,and so on, where the addition‘’defined over the ring. Now summarize these concepts in the following definitions.





Definition 3.1. An elementin a ringis called duplex element in if the equation has a solution in.




For instance, the elementis a duplex element in every ring, sinceis solvable in.


Definition 3.2. The duplex ring of a ringis denoted byand defined as

		.



For instance, the following short table illustrates the duplex rings of the rings,,…,.
	

	

	

	

	

	

	

	

	

	

	


	

	

	

	

	

	

	

	

	

	

	




With this information available, it is an easy task to prove the following result.


Theorem 3.3. The Duplicity ofis a subring of.








Proof. Letandbe any two elements in. Then there existsandinsuch thatand. It is clear that


	, 	,





which shows thatandare both elements in, and thusis a subring of. 
	With the support of the preceding theorem, let us define duplex of duplex.


Definition 3.4. The duplex of duplex of a ringis denoted byand defined as

		.

Similarly, define as follows.

		.
These notions lead directly to the following tabular information.

	

	

	

	

	

	

	

	

	

	

	


	

	

	

	

	

	

	

	

	

	

	


	

	

	

	

	

	

	

	

	

	

	


	

	

	

	

	

	

	

	

	

	

	




	In vision of the preceding table, authors conclude the following.
1. 
is odd.
2. 
is a perfect square.
3. 

for some positive integer.

Under this information, the following theorem provides the structure of duplex ring of the ring.







Theorem 3.5. For any positive integer, there exists duplex ring of the ringsuch that, where is the greatest common divisor of the numbersand.




Proof. It is well known thatbut the duplex equationis solvable in the ringfor every positive integer. So, the calculations


		





conform that the first set inclusionis true. Before proving another way of this result, consider Bezout’s Theorem [2], the numbercan be written asfor some integersand. Applying this Bezout’s result,



  , since


.




Two set inclusionsandfinalize that the duplicity of the ringas.
	As an immediate application of preceding theorem, authors deduce the following results.


Corollary 3.6. if and only if is odd.




Proof. Noting thatif and only ifis odd, so may write.


	In the same way, the relationyields the following corollary, and it is another basic fact regarding the order of the duplex ring.



Corollary 3.7. Let. Then the cardinality of the duplex ringis.



Proof.  It is clear from the Theorem [section2], and additionally there is a one to one correspondence for every elementin.


Theorem 3.8. Let. Then .



Proof. By the Theorem [3.5], we haveand. So, it is clear from the calculations		.














	There is an attractive illustration of the finite fields. First, notice that. For any odd prime, it is well known that. Particularly, if thenis a field of Gaussian integers and. Even ifis not a field then there existssuch that. For instance, is not a field but. Further, there is another attractive ringwith, those types of rings are called zero rings and it is denoted by. Now, we show that.
Theorem 3.9. The duplex ring of any zero rings is itself a zero ring.





















Proof. The theorem is certainly true for, becauseif and only if. Thus we may hereafter restrict our attention to nontrivial zero ring. Let. Then we have to prove that. By virtue of the first theorem of this section, .we makes a start by showing that. For a proof by contradiction, assume that. Then the elementis in and the equationis not solvable in. Accordingly, for someis in. Squaring on both sides of, it gives , it is not true in, and thus our assumption is not true. Hence, . So, we finish that.
4.Duplicity of Neutrosophic Rings
In this section, we establish Duplex rings and their corresponding Neutrosophic Duplex rings. On the other hand, first we prove some results of this duplicity and which are useful for subsequent results as well as for the next concepts.




	Now, this study is going to define duplicity of and, and study their properties with different illustrations. We notice that,, and so on.




Definition 4.1. Letbe a finite commutative ring. Then the structureis called Duplex ring, and it is defined as.







For any ring, there is a Neutrosophic Duplex ring of the Neutrosophic ring, and it is defined as , whereandare Neutrosophic elements in.





For example, , but  where   is the ring of Gaussian integers andis the Neutrosophic ring of Gaussian integers.
	The following is a basic result to the preceding analysis of Duplicity.



Theorem 4.2. The Duplicity ofis a Neutrosophic subring of.









Proof. By the Theorem [3.3],is a subring of. Further, we have, and therefore, . This relation explore thatis generated byand, and henceis a Neutrosophic subring of.



Corollary 4.3. The Duplicity ofis a Neutrosophic ideal of.




Proof. It is clear from the observation thatis an ideal, and thus is a Neutrosophic ideal of.

	The following examples are interesting illustrations of the preceding results. Here note that.




Example 4.4. For any odd prime, the Neutrosophic Duplex ring ofis again, that is.


Example 4.5. , .
In this illustration we observed a connection of Duplicity of rings and some fundamental concepts of rings. Under this observation, the following theorem provides a necessary and sufficient condition for the characteristic and Duplicity of rings.





Theorem 4.6. Letbe the characteristic of with. Then,if and only if.






Proof. It is well known thatif and only if. So, we haveif and only if, and additionally. Thus we finish that





is solvable in the ring




		for everyin.
The following example explores this theorem. 









Example 4.7. ;, ;,	    ;, whereandare both rings of Gaussian integers and polynomials under addition and multiplication modulo, respectively.







	The following theorem plays a significant role in characterizing finite Neutrosophic rings and Neutrosophic fields in terms of their corresponding Duplicity of systems. Given a finite field, there exists a Neutrosophic fieldwith. For instance, ,,are all finite Neutrosophic fields. Make a note of that.





Theorem 4.8. For any finite field, the systemis also equal to itself the Neutrosophic field , whereis defined as.


















Proof. Because the elementin, we have, which is in. This implies that. To go the other way, let us suppose that. Then, implies that. So, there is an elementinsuch that. It is not true for any finite field, because the structureis an abelian group and the equationis solvable in. Thus our point of view is also true. Hence, . Suppose thathas the Duplex form. We end up with	the computations






.



Corollary 4.9. andwhenever.
Proof. It is simply proved from Theorem [above] and Theorem [above]. 


	The following is an example to the preceding analysis of the Duplex ofand.



Example 4.10. but. However, .



	        but. However, .










With these results among our tools, we know that the necessary information to now carry out a proof of the fact that duplicity of a zero ring is again itself zero ring. For more information about zero rings, redder refer [24, 27].  A ringis called a zero ring if for everyandin. Every finite zero rings is commutative, and also zero ring is a ring without unity. For instance, the ringis a finite commutative ring without unity under addition and multiplication modulo. Additionally, the authors Chalapathi and Madhavi introduced and studied the extended structure of zero rings, called, Neutrosophic zero rings [24]. For any zero ring, there exists corresponding Neutrosophic zero ring, which is also commutative and without unity.


Theorem 4.11. Letbe a finite zero ring. Then, .


















Proof. The theorem is certainly true for, becauseif and only if. Thus we may here after restrict our attention to nontrivial zero ring. Supposebe the positive integer such that. Then, first of all we prove thatfor any finite zero ring. By virtue of addition of two rings, . The crux of our argument is that is a subring of, and this fact fallows that. For a proof by a contradiction, assume that.For somein, there existssuch that. Now squaring on both sides of, we calculate




		    , since


, since

.



This means that every element in a finite zero ringhas not mutually additive inverse. This violates the basic condition of the zero rings [24], that means that every nonzero element in nontrivial zero ring has mutually additive inverse, giving us our contradiction. Thus, we have, and hence. Finally, the theorem follows the following calculations.




					.







Remark 4.12. From Theorem [above], but. This explores that the Neutrosophic equationis solvable infor every Neutrosophic elementsandin.


Corollary 4.13. For any zero rings, we have.
Proof. It is full fill from the following calculations.

		.
5. Conclusions  





In this paper,  we have determined and counted all duplex elements in the finite cyclic ring. We have established that there is a number theoretic connection between the duplex functionand elements in, and also prove that. More importantly, we have shown that. We have also discussed duplicity of finite rings and Neutrosophic rings. A short discussion about how this duplex ring could be applied to the Neutrosophic rings.
Funding: “This research received no external funding” 
Conflicts of Interest: “The authors declare no conflict of interest.” 
References
1. Thomas W Judson, Abstract Algebra: Theory and Applications, Orthogonal Publishing L3c, (2016) 1-434.
1. Kenneth H. Rosen, Elementary Number Theory and Its Application (6th edition), Pearson Publishers, (2003) 1-700.
1. Frazer Jarvis, Algebraic Number Theory, Springer Publications, (2014) 1-292.
1. Steven T. Dougherty, Algebraic Coding Theory Over Finite Commutative Rings, Springer Publishers, (2017) 1-103.
1. Jeffrey Hoffstein, Jill Pipher and Joseph H. Silverman, An Introduction to Mathematical Cryptography, Springer Publishers (2008) 1-524.
1. Antonio Lloris Ruiz, Antonio Lloris Ruiz, Antonio Lloris Ruiz and Antonio Garcia Rios, Algebraic Circuits, Springer Publishers, (2014) 1-394.
1. Hubregt J. Visser, Antenna Theory and Applications, Wiley Publications, (2012) 1-280.
1. Charles J. Colbourn, Algebraic Design Theory and Hadamard Matrices, Springer Publishers, (2014) 1-259.
1. Zun Shan and Edward T.H. Wang, Mutual Multiples in, MAA, 72 (2) (1999) 143-145.
1. A. I. Musukwa, A Special Subring associated with Irreducible Elements in the Ring of integers modulo, MAYFEB Journal of Mathematics, 2 (2017) 1-7.
1. T. Chalapathi, S. Sajana and D. Bharathi, Notes on Number Theory and Discrete Mathematics, 26 (1) (2020) 59-69.
1. Samuel S. Gross, J. Harrington, Special Numbers in the Ring , Journal of Integer Sequences, 18 (2015) 1-11.
1. Osama Alkam and Emad Abu Osba, On the regular elements in , Turk J Math, 32 (2008) 31-39.
1. AN EI Kassar and B Kojok, The number of irreducible elements in , Mathematical Sciences Research Journal, 10 (2002) 512-519.
1. Mahmood, B., Reza, B., Amir, H., & Hossein, K. (2014). Classification of finite rings: Theory and Algorithms. Czechoslovak Mathematical Journal, 64(3), 641-658.
1. Dutta, J., Dhiren, K.B., & Rajat, K.N. (2015). Characterizing some rings of finite order. arXiv:1510.08207v1, 1-13.
1. Eldridge, K.E. (1968). Orders for Finite Noncommutative Rings with Unity. The American Mathematical Monthly, 75(5), 512-514.
1. Chalapathi, T., & Kiran Kumar, R.V. (2017). Self Additive Inverse Elements of Neutrosophic Rings and Fields. Annals of Pure and Applied Mathematics, 13(1), 63-72.
1. Chalapathi, T., & Kiran Kumar, R.V. (2018) Neutrosophic Units of Neutrosophic Rings and Fields. Neutrosophic Sets and Systems, 21, 5-12.
1. Chalapathi, T., & Sajana, S. (2021) Unitary Invertible Graphs of Finite Rings. General Algebra and Applications, 41, 195-208.
1. Smarandache, F. (2003). A Unifying Filed in Logics: Neutrosophic Logic. Neutrosophy, Neutrosophic set, Neutrosophic Probability and Statistics. American Research Press, 1-157.
1. Vasantha Kandasamy, W.B., & Smarandache, F. (2006), Some Neutrosophic Algebraic Structures and Neutrosophic N-Algebraic Structures. Hexis, Church Rock, .1-219.
1. Abobola, M. (2020). On Some Special Substructures of Neutrosophic Rings and Their Properties. International Journal of Neutrosophic Science, 4, 72-81.
1. Chalapathi, T., & Madhavi, L. (2019). A study on Neutrosophic Zero Rings, Neutrosophic Sets and Systems, 30, 191-201.
1. Chalapathi, T., & Madhavi, L. (2020). Neutrosophic Boolean Rings, Neutrosophic Sets and Systems, 33, 59-66.
1. Sepanski, M.R. (2010). Algebra. American Mathematical Society, 11, 1-256.
1. Warren, K.B. (2004).Cyclic Rings. Eastern Illinois Univesity-Master Theses.,1-36.
oleObject52.bin

oleObject53.bin

image37.wmf
R

´


oleObject54.bin

image38.wmf
(

)

ZR


oleObject55.bin

oleObject56.bin

oleObject57.bin

image39.wmf
R

´


oleObject58.bin

image2.wmf
()

DupR


oleObject59.bin

image40.wmf
/

RS


oleObject60.bin

oleObject61.bin

image41.wmf
/

ZnZ


oleObject62.bin

image42.wmf
1

n

³


oleObject63.bin

image43.wmf
a


oleObject64.bin

oleObject1.bin

image44.wmf
nZ

Î


oleObject65.bin

image45.wmf
0

n

>


oleObject66.bin

image46.wmf
n


oleObject67.bin

image47.wmf
[

]

n

a


oleObject68.bin

oleObject69.bin

image48.wmf
[

]

{

}

:

n

aaZ

Î


image3.wmf
(

)

(

)

DupRI


oleObject70.bin

image49.wmf
[

]

[

]

[

]

[

]

{

}

0,1,2,...,1

n

-


oleObject71.bin

oleObject72.bin

image50.wmf
{

}

0,1,2,...,1

n

-


oleObject73.bin

oleObject74.bin

image51.wmf
{

}

0,1,2,...,1

n

Zn

=-


oleObject75.bin

oleObject76.bin

oleObject2.bin

oleObject77.bin

image52.png




oleObject78.bin

oleObject79.bin

oleObject80.bin

image53.wmf
R


oleObject81.bin

image54.wmf
R

´


oleObject82.bin

oleObject83.bin

image4.wmf
(

)

n

DupZ


oleObject84.bin

image55.wmf
{

}

:,

RRrrrRrR

+=+ÎÎ


oleObject85.bin

oleObject86.bin

image56.wmf
(

)

CharR


oleObject87.bin

oleObject88.bin

image57.wmf
0

na

=


oleObject89.bin

image58.wmf
a


oleObject3.bin

oleObject90.bin

oleObject91.bin

image59.wmf
...

naaaa

=+++


oleObject92.bin

oleObject93.bin

oleObject94.bin

oleObject95.bin

oleObject96.bin

image60.wmf
aib

+


oleObject97.bin

image5.wmf
(

)

(

)

n

DupDupZ


oleObject98.bin

image61.wmf
n

bZ

Î


oleObject99.bin

image62.wmf
[

]

n

Zi


oleObject100.bin

image63.wmf
[

]

{

}

2

:,,1

nn

ZiabiabZi

=+Î=-


oleObject101.bin

image64.wmf
n

Zn

=


oleObject102.bin

image65.wmf
[

]

2

n

Zin

=


oleObject4.bin

oleObject103.bin

image66.wmf
0


oleObject104.bin

image67.wmf
1


oleObject105.bin

image68.wmf
I


oleObject106.bin

image69.wmf
2

00

=


oleObject107.bin

image70.wmf
2

11

=


image6.wmf
(

)

(

)

(

)

n

DupDupDupZ


oleObject108.bin

image71.wmf
2

II

=


oleObject109.bin

image72.wmf
I


oleObject110.bin

image73.wmf
00

I

=


oleObject111.bin

image74.wmf
1

II

=


oleObject112.bin

image75.wmf
2

III

+=


oleObject5.bin

oleObject113.bin

image76.wmf
1

I

-


oleObject114.bin

image77.wmf
I


oleObject115.bin

image78.wmf
N


oleObject116.bin

image79.wmf
I


oleObject117.bin

image80.wmf
()

NI


image7.wmf
n

Z


oleObject118.bin

image81.wmf
{

}

2

():,,

NIabIabNII

=+Î=


oleObject119.bin

image82.wmf
R


oleObject120.bin

image83.wmf
{

}

2

():,,

RIabIabRII

=+Î=


oleObject121.bin

oleObject122.bin

oleObject123.bin

image84.wmf
()()()()

abIcdIacbdI

+++=+++


oleObject6.bin

oleObject124.bin

image85.wmf
()()()()

abIcdIacadbcbdI

++=+++


oleObject125.bin

image86.wmf
000

I

=+


oleObject126.bin

image87.wmf
110

I

=+


oleObject127.bin

image88.wmf
01

II

=+


oleObject128.bin

image89.wmf
()

RI


image8.wmf
RR

+


oleObject129.bin

image90.wmf
()

RIRRIRI

=+=áÈñ


oleObject130.bin

oleObject131.bin

image91.wmf
R


oleObject132.bin

oleObject133.bin

image92.wmf
2

()

RIR

=


oleObject134.bin

image93.wmf
n

Z


oleObject7.bin

oleObject135.bin

image94.wmf
(

)

Dn


oleObject136.bin

oleObject137.bin

image95.wmf
mn

ZZ

´


oleObject138.bin

oleObject139.bin

image96.wmf
(

)

RIRIRRI

=áÈñ=+


oleObject140.bin

image97.wmf
(

)

RI


image9.wmf
(

)

DupR


oleObject141.bin

oleObject142.bin

oleObject143.bin

oleObject144.bin

oleObject145.bin

oleObject146.bin

oleObject147.bin

image98.wmf
2

nnn

ZZZ

+¹


oleObject148.bin

image99.wmf
2

nnn

ZZZ

+=


oleObject8.bin

oleObject149.bin

oleObject150.bin

oleObject151.bin

image100.wmf
(

)

Dn


oleObject152.bin

image101.wmf
(

)

(

)

2,

n

n

DZ

n

=


oleObject153.bin

image102.wmf
(

)

(

)

(

)

2,2,

mn

mn

DZZ

mn

´=


oleObject154.bin

oleObject155.bin

image10.wmf
(

)

RRDupR

+=


oleObject156.bin

oleObject157.bin

image103.wmf
n

Z


oleObject158.bin

oleObject159.bin

image104.wmf
xxa

+=


oleObject160.bin

oleObject161.bin

image105.png




image106.wmf
R


oleObject9.bin

oleObject162.bin

image107.wmf
(

)

,

R

+


oleObject163.bin

image108.wmf
+


oleObject164.bin

oleObject165.bin

image109.wmf
9

Z


oleObject166.bin

image110.wmf
{

}

0

0,3,6

R

=


oleObject167.bin

image111.wmf
9


oleObject168.bin

oleObject169.bin

image112.wmf
RR

´


oleObject170.bin

image113.wmf
99

ZZ

´


oleObject171.bin

image114.wmf
(

)

99

,

ZZ

´+


oleObject172.bin

image115.wmf
9


oleObject173.bin

image116.wmf
n

Z


oleObject174.bin

oleObject175.bin

image117.wmf
xx

+


oleObject176.bin

oleObject177.bin

oleObject178.bin

oleObject179.bin

image118.wmf
2

xxx

+=


oleObject180.bin

image119.wmf
3

xxxx

++=


oleObject181.bin

image120.wmf
2

nnn

ZZZ

+¹


oleObject182.bin

image121.wmf
3

nnnn

ZZZZ

++¹


oleObject183.bin

image122.wmf
+


oleObject184.bin

image123.wmf
n

Z


image11.wmf
n

Z


oleObject185.bin

oleObject186.bin

oleObject187.bin

oleObject188.bin

image124.wmf
xxa

+=


oleObject189.bin

oleObject190.bin

image125.wmf
0


oleObject191.bin

oleObject192.bin

oleObject10.bin

image126.wmf
0

xx

+=


oleObject193.bin

oleObject194.bin

oleObject195.bin

image127.wmf
(

)

DupR


oleObject196.bin

image128.wmf
(

)

{

}

:issolvablein

DupRaxxaR

=+=


oleObject197.bin

image129.wmf
1

Z


oleObject198.bin

oleObject11.bin

image130.wmf
2

Z


oleObject199.bin

image131.wmf
10

Z


oleObject200.bin

image132.wmf
R


oleObject201.bin

oleObject202.bin

image133.wmf
2

Z


oleObject203.bin

image134.wmf
3

Z


oleObject12.bin

oleObject204.bin

image135.wmf
4

Z


oleObject205.bin

image136.wmf
5

Z


oleObject206.bin

image137.wmf
6

Z


oleObject207.bin

image138.wmf
7

Z


oleObject208.bin

image139.wmf
8

Z


image12.wmf
x


oleObject209.bin

oleObject210.bin

oleObject211.bin

image140.wmf
(

)

DupR


oleObject212.bin

oleObject213.bin

image141.wmf
{

}

0


oleObject214.bin

oleObject215.bin

image142.wmf
{

}

0,2


oleObject13.bin

oleObject216.bin

oleObject217.bin

image143.wmf
{

}

0,2,4


oleObject218.bin

oleObject219.bin

image144.wmf
{

}

0,2,4,6


oleObject220.bin

oleObject221.bin

image145.wmf
{

}

0,2,4,6,8


oleObject222.bin

image13.wmf
xx

+


image146.wmf
R


oleObject223.bin

image147.wmf
R


oleObject224.bin

image148.wmf
a


oleObject225.bin

image149.wmf
b


oleObject226.bin

oleObject227.bin

image150.wmf
x


oleObject14.bin

oleObject228.bin

image151.wmf
y


oleObject229.bin

oleObject230.bin

image152.wmf
axx

=+


oleObject231.bin

image153.wmf
byy

=+


oleObject232.bin

image154.wmf
()(yy)()()

abxxxyxy

+=+++=+++


oleObject233.bin

image14.wmf
x


image155.wmf
()(yy)()()

abxxxyxyxyxyxyxyxyxy

=++=+++=+++


oleObject234.bin

image156.wmf
ab

+


oleObject235.bin

image157.wmf
ab


oleObject236.bin

oleObject237.bin

oleObject238.bin

oleObject239.bin

oleObject240.bin

oleObject15.bin

image158.wmf
(

)

()

DupDupR


oleObject241.bin

image159.wmf
(

)

{

}

()():issolvablein()

DupDupRdDupRxxdDupR

=Î+=


oleObject242.bin

image160.wmf
(

)

(

)

()

DupDupDupR


oleObject243.bin

image161.wmf
(

)

(

)

(

)

(

)

{

}

()():issolvablein()

DupDupDupRyDupDupRxxyDupDupR

=Î+=


oleObject244.bin

oleObject245.bin

oleObject246.bin

image15.wmf
2

k


oleObject247.bin

oleObject248.bin

oleObject249.bin

oleObject250.bin

oleObject251.bin

oleObject252.bin

oleObject253.bin

oleObject254.bin

oleObject255.bin

oleObject256.bin

oleObject16.bin

oleObject257.bin

oleObject258.bin

oleObject259.bin

oleObject260.bin

oleObject261.bin

oleObject262.bin

oleObject263.bin

oleObject264.bin

oleObject265.bin

oleObject266.bin

image16.wmf
22

k

+


image162.wmf
(

)

(

)

DupDupR


oleObject267.bin

oleObject268.bin

oleObject269.bin

oleObject270.bin

oleObject271.bin

oleObject272.bin

oleObject273.bin

oleObject274.bin

image163.wmf
{

}

0,4


oleObject17.bin

oleObject275.bin

oleObject276.bin

oleObject277.bin

image164.wmf
(

)

(

)

(

)

DupDupDupR


oleObject278.bin

oleObject279.bin

oleObject280.bin

oleObject281.bin

oleObject282.bin

oleObject283.bin

image17.wmf
Z


oleObject284.bin

oleObject285.bin

oleObject286.bin

oleObject287.bin

oleObject288.bin

image165.wmf
(

)

(

)

()

nn

DupDupDupZZn

=Û


oleObject289.bin

image166.wmf
(

)

(

)

(

)

()

nn

DupDupDupZDupZn

=Û


oleObject290.bin

image167.wmf
(

)

(

)

(

)

()02

k

n

DupDupDupZn

=Û=


oleObject18.bin

oleObject291.bin

image168.wmf
k


oleObject292.bin

image169.wmf
n

Z


oleObject293.bin

oleObject294.bin

image170.wmf
()

n

DupZ


oleObject295.bin

oleObject296.bin

image171.wmf
(

)

()2,

nn

DupZnZ

=


image18.wmf
2


oleObject297.bin

image172.wmf
(

)

2,

n


oleObject298.bin

oleObject299.bin

image173.wmf
n


oleObject300.bin

image174.wmf
2

nnn

ZZZ

+¹


oleObject301.bin

image175.wmf
xxa

+=


oleObject302.bin

oleObject19.bin

image176.wmf
n

Z


oleObject303.bin

oleObject304.bin

image177.wmf
(

)

(

)

2

()2,

2,

nn

DupZnZ

n

æö

=

ç÷

ç÷

èø


oleObject305.bin

image178.wmf
(

)

2,

n

nZ

Í


oleObject306.bin

image179.wmf
(

)

()2,

nn

DupZnZ

Í


oleObject307.bin

oleObject308.bin

oleObject20.bin

image180.wmf
(

)

2,2

nxny

=+


oleObject309.bin

oleObject310.bin

image181.wmf
y


oleObject311.bin

image182.wmf
(

)

(

)

2,2

nn

nZxnyZ

=+


oleObject312.bin

image183.wmf
2

n

xZ

=


oleObject313.bin

image184.wmf
(

)

0mod

nyn

º


image19.wmf
2

xxx

+=


oleObject314.bin

image185.wmf
(

)

n

xxZ

=+


oleObject315.bin

image186.wmf
(

)

n

DupZ

Í


oleObject316.bin

oleObject317.bin

image187.wmf
(

)

(

)

2,

nn

nZDupZ

Í


oleObject318.bin

oleObject319.bin

oleObject320.bin

oleObject21.bin

image188.wmf
()

nn

DupZZ

=


oleObject321.bin

image189.wmf
n


oleObject322.bin

image190.wmf
(

)

2,1

n

=


oleObject323.bin

oleObject324.bin

oleObject325.bin

image191.wmf
1

nn

ZZ

==


oleObject326.bin

image20.wmf
23

xxx

+=


oleObject327.bin

image192.wmf
()

n

DupZ


oleObject328.bin

image193.wmf
nN

Î


oleObject329.bin

oleObject330.bin

image194.wmf
(

)

()

2,

n

n

DupZ

n

=


oleObject331.bin

image195.wmf
(

)

(

)

2,

n

aaa

n

+

a


oleObject332.bin

oleObject22.bin

oleObject333.bin

image196.wmf
n

Z


oleObject334.bin

image197.wmf
,

mnN

Î


oleObject335.bin

image198.wmf
(

)

(

)

(

)

(Z)2,2,

mnmn

DupZmnZZ

´=´


oleObject336.bin

image199.wmf
(

)

()2,

mm

DupZmZ

=


oleObject337.bin

oleObject338.bin

image21.wmf
2

ZZZ

+¹


image200.wmf
(

)

(

)

(

)

(

)

(

)

(Z)(Z)()2,2,2,2,

mnmnmnmn

DupZDupDupZmZnZmnZZ

´=´=´=´


oleObject339.bin

image201.wmf
22

()

DupZZ

¹


oleObject340.bin

image202.wmf
()

pp

DupZZ

=


oleObject341.bin

image203.wmf
(

)

3mod4

p

º


oleObject342.bin

image204.wmf
[

]

p

Zi


oleObject343.bin

oleObject23.bin

image205.wmf
[

]

(

)

[

]

pp

DupZiZi

=


oleObject344.bin

oleObject345.bin

oleObject346.bin

image206.wmf
(

)

DupRR

=


oleObject347.bin

image207.wmf
pp

ZZ

´


oleObject348.bin

image208.wmf
(

)

pppp

DupZZZZ

´=´


oleObject349.bin

image22.wmf
23

ZZZ

+¹


oleObject350.bin

oleObject351.bin

image209.wmf
0

RR

=


oleObject352.bin

image210.wmf
(

)

00

DupRR

=


oleObject353.bin

image211.wmf
0

1

R

=


oleObject354.bin

oleObject355.bin

image212.wmf
(

)

0

0

R

=


oleObject24.bin

oleObject356.bin

image213.wmf
(

)

0

0

R

¹


oleObject357.bin

image214.wmf
0

1

R

>


oleObject358.bin

oleObject359.bin

image215.wmf
(

)

00

DupRR

Í


oleObject360.bin

image216.wmf
(

)

00

RDupR

Í


oleObject361.bin

image23.wmf
+


image217.wmf
(

)

00

RDupR

Ú


oleObject362.bin

oleObject363.bin

image218.wmf
0

R


oleObject364.bin

image219.wmf
axx

=+


oleObject365.bin

oleObject366.bin

image220.wmf
xxa

+¹


oleObject367.bin

oleObject25.bin

oleObject368.bin

oleObject369.bin

oleObject370.bin

image221.wmf
(

)

2

222222

00

xxaxxxxa

+¹Þ+++¹Þ¹


oleObject371.bin

oleObject372.bin

oleObject373.bin

oleObject374.bin

oleObject375.bin

image222.wmf
()

RI


oleObject26.bin

oleObject376.bin

image223.wmf
2

RRR

+¹


oleObject377.bin

image224.wmf
3

RRRR

++¹


oleObject378.bin

oleObject379.bin

oleObject380.bin

image225.wmf
{

}

():issolvablein

DupRaxxaR

=+=


oleObject381.bin

oleObject382.bin

image24.wmf
xx

+


image226.wmf
(())

DupRI


oleObject383.bin

image227.wmf
()

RI


oleObject384.bin

image228.wmf
{

}

(()):issolvablein()

DupRIRI

abba

=+=


oleObject385.bin

image229.wmf
aIb

a

=+


oleObject386.bin

image230.wmf
cId

b

=+


oleObject387.bin

oleObject27.bin

oleObject388.bin

image231.wmf
{

}

2

(Z())00

DupII

=+


oleObject389.bin

image232.wmf
55

(Z())Z()

DupII

=


oleObject390.bin

image233.wmf
55

(Z(,))Z(,)

DupiIiI

¹


oleObject391.bin

image234.wmf
5

Z()

i


oleObject392.bin

image235.wmf
5

Z(,)

iI


oleObject28.bin

oleObject393.bin

oleObject394.bin

oleObject395.bin

oleObject396.bin

oleObject397.bin

image236.wmf
()

RIRRI

=+


oleObject398.bin

image237.wmf
((I))()()

DupRDupRDupRI

=+


oleObject399.bin

image238.wmf
((I))

DupR


oleObject29.bin

oleObject400.bin

image239.wmf
()

DupR


oleObject401.bin

image240.wmf
I


oleObject402.bin

oleObject403.bin

oleObject404.bin

oleObject405.bin

oleObject406.bin

oleObject407.bin

oleObject30.bin

oleObject408.bin

oleObject409.bin

oleObject410.bin

image241.wmf
{

}

2

(())00

DupZII

=+


oleObject411.bin

image242.wmf
p


oleObject412.bin

image243.wmf
()

p

ZI


oleObject413.bin

oleObject414.bin

oleObject31.bin

image244.wmf
(())()

pp

DupZIZI

=


oleObject415.bin

image245.wmf
{

}

4

(())0,2,2,2,22

DupZIIII

=++


oleObject416.bin

image246.wmf
(

)

99

(())

DupZIZI

=


oleObject417.bin

image247.wmf
(

)

()

CharRI


oleObject418.bin

oleObject419.bin

image248.wmf
(

)

()0

RI

¹


oleObject32.bin

oleObject420.bin

image249.wmf
(

)

((I))0

DupR

=


oleObject421.bin

image250.wmf
(

)

()2

CharRI

=


oleObject422.bin

image251.wmf
1

R

>


oleObject423.bin

image252.wmf
()4

RI

³


oleObject424.bin

image253.wmf
(

)

0

R

¹


oleObject33.bin

oleObject425.bin

oleObject426.bin

image254.wmf
(

)

CharR


oleObject427.bin

image255.wmf
(

)

()

CharRI

=


oleObject428.bin

oleObject429.bin

image256.wmf
(

)

()()0

DupRDupRI

Û+=


oleObject430.bin

image257.wmf
(

)

()0

DupR

Û=


image1.png




image25.wmf
R


oleObject431.bin

image258.wmf
0

rr

Û+=


oleObject432.bin

image259.wmf
R


oleObject433.bin

image260.wmf
20

r

Û=


oleObject434.bin

image261.wmf
r


oleObject435.bin

oleObject436.bin

oleObject34.bin

image262.wmf
(

)

2

CharR

Û=


oleObject437.bin

image263.wmf
(

)

(

)

2

0

DupZ

=


oleObject438.bin

image264.wmf
(

)

(

)

(

)

2

0

DupZI

=


oleObject439.bin

image265.wmf
[

]

(

)

(

)

2

0

DupZi

=


oleObject440.bin

image266.wmf
(

)

(

)

(

)

2

,0

DupZiI

=


oleObject441.bin

image26.wmf
(

)

,,

R

+×


image267.wmf
[

]

(

)

(

)

2

0

DupZx

=


oleObject442.bin

image268.wmf
(

)

(

)

(

)

2

,0

DupZxI

=


oleObject443.bin

image269.wmf
[

]

2

Zi


oleObject444.bin

image270.wmf
[

]

2

Zx


oleObject445.bin

image271.wmf
2


oleObject446.bin

oleObject35.bin

image272.wmf
F


oleObject447.bin

image273.wmf
()

FI


oleObject448.bin

image274.wmf
()

FIFFI

=+


oleObject449.bin

image275.wmf
2

()

ZI


oleObject450.bin

image276.wmf
3

()

ZI


oleObject451.bin

oleObject36.bin

image277.wmf
5

()

ZI


oleObject452.bin

image278.wmf
()()2()

FIFIFI

+¹


oleObject453.bin

oleObject454.bin

image279.wmf
()()

FIFI

+


oleObject455.bin

oleObject456.bin

oleObject457.bin

image280.wmf
{

}

()():(),()

FIFIFIFI

aaaa

+=+ÎÎ


image27.wmf
(

)

abcabac

+=+


oleObject458.bin

image281.wmf
0

x

+


oleObject459.bin

image282.wmf
FF

+


oleObject460.bin

image283.wmf
0

xx

+=


oleObject461.bin

oleObject462.bin

image284.wmf
FFF

+Í


oleObject463.bin

oleObject37.bin

image285.wmf
FFF

Ë+


oleObject464.bin

image286.wmf
xF

Î


oleObject465.bin

image287.wmf
xFF

Ï+


oleObject466.bin

image288.wmf
a


oleObject467.bin

image289.wmf
F


oleObject468.bin

image28.wmf
(

)

bcabaca

+=+


image290.wmf
xaa

¹+


oleObject469.bin

oleObject470.bin

image291.wmf
(

)

,

F

+


oleObject471.bin

image292.wmf
xaa

=+


oleObject472.bin

oleObject473.bin

image293.wmf
FFF

Í+


oleObject474.bin

oleObject38.bin

image294.wmf
FFF

+=


oleObject475.bin

oleObject476.bin

oleObject477.bin

image295.wmf
()()

FFIFFI

=+++


oleObject478.bin

image296.wmf
()()

FFIFFI

=+++


oleObject479.bin

image297.wmf
()()I

FFFF

=+++


oleObject480.bin

oleObject39.bin

image298.wmf
FFI

=+


oleObject481.bin

image299.wmf
(

)

FI

=


oleObject482.bin

image300.wmf
(

)

DupFF

=


oleObject483.bin

image301.wmf
(

)

()()

DupFIFI

=


oleObject484.bin

image302.wmf
(

)

2

CharF

¹


oleObject485.bin

image29.wmf
R

<¥


oleObject486.bin

oleObject487.bin

image303.wmf
222

ZZZ

+=


oleObject488.bin

image304.wmf
(

)

22

DupZZ

¹


oleObject489.bin

image305.wmf
(

)

(

)

2

0

DupZ

=


oleObject490.bin

image306.wmf
(

)

(

)

(

)

222

ZIZIZI

+=


oleObject491.bin

oleObject40.bin

image307.wmf
(

)

(

)

(

)

22

DupZIZI

¹


oleObject492.bin

image308.wmf
(

)

(

)

(

)

2

00

DupZII

=+


oleObject493.bin

image309.wmf
(

)

00

,,

RR

=+×


oleObject494.bin

image310.wmf
0

ab

=


oleObject495.bin

oleObject496.bin

image311.wmf
b


image30.wmf
abba

=


oleObject497.bin

image312.wmf
0

R


oleObject498.bin

image313.wmf
0

R


oleObject499.bin

image314.wmf
{

}

0,5,10,15,20

=


oleObject500.bin

image315.wmf
25


oleObject501.bin

oleObject502.bin

oleObject41.bin

image316.wmf
(

)

0

RI


oleObject503.bin

oleObject504.bin

image317.wmf
(

)

(

)

(

)

000

RIRIRI

+=


oleObject505.bin

image318.wmf
(

)

0

0

R

=


oleObject506.bin

oleObject507.bin

image319.wmf
(

)

(

)

0

0

RI

=


oleObject508.bin

image31.wmf
a


image320.wmf
(

)

0

0

R

¹


oleObject509.bin

image321.wmf
0

1

R

>


oleObject510.bin

image322.wmf
(

)

0

4

RI

³


oleObject511.bin

image323.wmf
000

RRR

+=


oleObject512.bin

oleObject513.bin

image324.wmf
{

}

000

:

RRaaaR

+=+Î


oleObject42.bin

oleObject514.bin

image325.wmf
00

RR

+


oleObject515.bin

image326.wmf
0

R


oleObject516.bin

image327.wmf
000

RRR

+Í


oleObject517.bin

image328.wmf
000

RRR

Ë+


oleObject518.bin

oleObject519.bin

image32.wmf
b


image329.wmf
0

R


oleObject520.bin

image330.wmf
0

xR

Î


oleObject521.bin

image331.wmf
xaa

¹+


oleObject522.bin

oleObject523.bin

image332.wmf
(

)

2

2

xaa

¹+


oleObject524.bin

image333.wmf
(

)

2

0

aa

Þ¹+


oleObject43.bin

oleObject525.bin

image334.wmf
2

0

x

=


oleObject526.bin

image335.wmf
(

)

22

0

aaaa

Þ+++¹


oleObject527.bin

image336.wmf
0

aa

Þ+¹


oleObject528.bin

image337.wmf
2

0

a

=


oleObject529.bin

image338.wmf
aa

Þ¹-


oleObject44.bin

oleObject530.bin

oleObject531.bin

image339.wmf
000

RRR

Í+


oleObject532.bin

image340.wmf
000

RRR

+=


oleObject533.bin

image341.wmf
(

)

(

)

(

)

(

)

000000

RIRIRRIRRI

+=+++


oleObject534.bin

image342.wmf
(

)

(

)

0000

RRRIRI

=+++


oleObject535.bin

image33.wmf
u


image343.wmf
(

)

(

)

0000

RRRRI

=+++


oleObject536.bin

image344.wmf
(

)

000

RRIRI

=+=


oleObject537.bin

oleObject538.bin

image345.wmf
(

)

(

)

(

)

(

)

000

RIRIDupRI

+=


oleObject539.bin

image346.wmf
aab

+=


oleObject540.bin

image347.wmf
(

)

0

RI


oleObject45.bin

oleObject541.bin

image348.wmf
a


oleObject542.bin

image349.wmf
b


oleObject543.bin

image350.wmf
(

)

0

RI


oleObject544.bin

oleObject545.bin

image351.wmf
(

)

(

)

(

)

00

DupRIRI

=


oleObject546.bin

image34.wmf
1


image352.wmf
(

)

(

)

(

)

(

)

(

)

000000

DupRIDupRDupRIRRIRI

=+=+=


oleObject547.bin

oleObject548.bin

image353.wmf
(

)

Dn


oleObject549.bin

oleObject550.bin

image354.wmf
(

)

(

)

2,

n

Dn

n

=


oleObject551.bin

image355.wmf
(

)

(

)

(

)

2,2,

mn

mn

DZZ

mn

´=


oleObject552.bin

oleObject46.bin

oleObject47.bin

oleObject48.bin

image35.wmf
1

xuux

==


oleObject49.bin

oleObject50.bin

image36.wmf
u


oleObject51.bin

