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Abstract. A recursive convolutional encoder can be regarded as an in-



nite impulse response system over the Galois Field of order 2. First, in this paper, we introduce nite response input sequences for recursive convolutional codes that give nite weight output sequences. In practice, we often need to describe the nite response sequence with a certain Hamming weight. Then, dierent properties of nite response input sequences are presented. It is shown that all nite response input sequences with a certain Hamming weight can be obtained in closed-form expressions from the so-called basic sequences. These basic sequences are presented for important recursive convolutional encoders and some possible applications are given .



1 Introduction Recursive convolutional codes have seldom been employed in the past because their weight enumerating function is equivalent to that of the non recursive convolutional codes [1]. But they have been renewed since they have been used to construct serial and parallel concatenated convolutional codes (turbo codes) whose performances are near Shannon limit (see [2] and [3]). The works of Battail et al. [4] have shown that recursive convolutional codes mimic random coding if the denominator polynomial is chosen as a primitive polynomial. In comparison with non recursive convolutional codes, the input sequences with nite weight are associated with output sequences with in nite weight, except for a fraction of nite weight input sequences which generate nite weight output sequences. These input sequences are called nite response input sequences (FRISs). In [5], FRISs have been introduced ; the enumeration of FRISs for a Hamming weight w=2 is simple but however, no practical method to enumerate these sequences with a certain Hamming weight w greater than 2 has yet been given. The goal of this paper is to study the properties of nite response input sequences with weight w and to show how these sequences can be enumerated from one or more basic FRISs.
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In the next section, we recall some classical de nitions of convolutional codes. The third section we give dierent properties of FRIS and introduce basic FRIS. An exemple is given to show how these properties can be used to enumerate all the FRIS in closed form. Then, the basic FRISs are presented for some important recursive convolutional encoders. Finally, we will show how these properties can be used to nd the Hamming weight of the output sequence of any FRIS and to build interleavers for turbo codes.



2 Review of Basics In order to keep the following expositions self-contained, we shall introduce recursive convolutional codes and some de nitions to be used later in this section. A rate 1/r recursive convolutional encoder maps the input sequence of information bits



u0 ; u1; u2 ; : : : into the output sequence of r-dimensional code blocks



y ;y ;y ;::: 0



1



2



with



yn = (y n ; y n; :::; yrn) : 1
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The encoder also goes through the internal state sequence



s ; s ; s ; :::; 0



1



2



where each encoder state sn at time n is a M-tuple :



sn = [s n; s n; :::sMn ] : 1
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M is the number of delay cells of the encoder and sin is the state at time n of the i-th delay cell. The structure of a recursive systematic convolutional encoder of rate 1/2 is shown in Fig.1. A recursive encoder can also be regarded as an in nite impulse response (IIR) system over the nite eld GF(2) with input u(D) and output y(D), where D is the unit-delay operator:



y(D) = u(D)G(D) with







G(D) = PQ1((DD)) ; PQ2((DD)) ; :::; PQr((DD))







(1)



and y(D) = (y1 (D); y2 (D); :::; yr (D)):
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Fig. 1. The structure of a recursive systematic convolutional encoder of rate 1/2. where Q(D) is a primitive polynomial of degree M : Q(D) = q0 + q1 D + ::: + qM DM and Pi (D) is a polynomial of degree at most equal to M : Pi (D) = p0i + p1i D + ::: + pMi DM : When the recursive convolutional encoder is systematic, we have y1n = un since P1 (D) = Q(D). Since Q(D) is a primitive polynomial, the encoder generates a pseudo noise (PN) sequence or a maximum length sequence. The period of the PN sequence is 2M , 1. The weight of the output sequence for one period of the PN sequence is 2M ,1 [6]. An example of state diagram is shown in Fig.2 for the primitive polynomial Q(D) = 1 + D + D3 . Each edge is labelled by xwI ywO where wI and wO are respectively the weight of the corresponding input and output bit. As the edge drawn in dotted line corresponds to an input bit equal to 0, we can clearly observe the loop corresponding to the PN sequence of period 7 and that the output weight of the PN sequence is egal to 4. We say that the encoder with Q(D) is IIR, since the weight-one input sequence (impulse input) produces an in nite response, i.e. an in nite weight output sequence. De nition 1. A nite response input sequence (FRIS) is an input sequence whose rst "1" causes the encoder state to leave the zero state S0 = [0; 0; :::; 0] at time n0 and whose last "1" brings it back to S0 at time n0 + L , 1 (L > 0). A FRIS will produce a nite weight output sequence. These FRISs are represented by F (D).
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Fig. 2. The state diagram for a primitive polynomial Q(D) = 1 + D + D . 3



3 Properties of Finite Response Input Sequences (FRIS) We have the following theorems about F (D). Theorem 1. A FRIS of a recursive convolutional encoder satis es the equation: F (D)  0 (mod Q(D)) (mod 2) : (2) Proof. From (1), if and only if Q(D)ju(D) (mod 2) , i. e. Q(D) is a factor of u(D) over the nite eld GF(2), then yi (D) becomes a nite order polynomial or a nite weight output sequence. Since Q(D) is a primitive polynomial, the encoder generates a maximum length sequence of period 2M ,1 . We then have:



D0  D2M ,1  1



(mod Q(D)) (mod 2) :



(3)



Then, (2) becomes:



F (D)  0



M (mod Q(D)) (mod D2 ,1 , 1) (mod 2) :



(4)



Theorem 2. If we have a FRIS F(D) of weight w noted F w (D): ( )



F (w) (D) = Dn1 + Dn2 + ::: + Dnw (5) where n1 = 0 and n2 ; :::; nw are any positive integer, then there exists a family of weight w FRISs :



Fm(w0)m2 :::mw (D) = Dm0 (Dn1 +m1 (2M ,1) + Dn2 +m2 (2M ,1) + ::: + Dnw +mw (2M ,1) )



(6) where m1 = 0 and m0 ; m2 ; :::; mw can be any integer, positive, negative, or zero.
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Proof. From (4),(5) and (6), we obtain:



Fm(w0)m2 :::mw (D)  Dm0 F (w) (D)  0 M (mod Q(D)) (mod D2 ,1 , 1) (mod 2) :



(7)



This theorem tells us that if we nd any FRIS in a family, we can deduce all the FRISs of this family. We note that there are two dierent kinds of FRISs called simple and complex FRISs.



De nition 2. A FRIS is simple if its last "1" solely brings back the encoder



state to S0 . Otherwise, the FRIS is complex since the encoder state returns to S0 more than once.



We will now choose a unique representative for each family of simple FRISs, called basic FRIS. De nition 3. F0(w)(D) is called a basic FRIS for weight w if and only if the following three conditions are satis ed:



F0(w) (D)is a FRIS with the form (5) 0 < ni , ni,1 < 2M , 1 (8i) nw = min :



(8) (9) (10)



Condition (8) means that the rst "1" of a basic FRIS should occur at time 0; condition (9) means that after rearranging n1 ; n2 ; :::nw in ascendant form, the duration between two consecutive \1" should be less than 2M , 1; condition (10) means that we choose as the basic FRIS the sequence with the minimal length. The basic FRISs of a recursive convolutional encoder depend only on Q(D). We call F (w) (D) which satis es conditions (8) and (9) a secondary basic FRIS FS(w) (D). The next theorem will show how to describe all the FRISs with weight w. Theorem 3. Supposing w = Pi wi (wi > 1), all the FRISs can be obtained in the form (6) from F0(w)(D) and from combinations of F0(wi ) (D). P In particular for w=2 and w=3, since we have no combination by w = i wi (wi > 1), each FRIS is obtained from basic FRISs according to (6). The next theorem will give us the total number of basic FRISs for each weight w. Theorem 4. For w=2, there exists only one basic FRIS: 1 + D2M ,1 For w=3, there exists



 2M , 2  A33



basic FRISs:



(11)
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For 4  w < 2M , 1, there exists



 (2M , 2)(2M , 3)w,3 , N  w Aww



basic FRISs:



(12)



Nw is the number of F (w)(D) which are constructed from secondary basic FRISs FS(wi ) (D) ; Anp is the number of ordered selections of p elements from a set of n elements, and dce means c rounded to the nearest integer towards plus in nity. Proof. Since Q(D) is a primitive polynomial of degree M , (s1 js0 = S0 ) = S1 when an input \1" occurs at time 0, where S1 = [1; 0; :::0]; and then, in the



absence of an input, sn goes through all possible 2M , 1 nonzero encoder states and repeats with period 2M , 1; it returns to S0 if and only if an input \1" occurs and the current state is S  = [0; :::; 0; 1]. So, if we exclude the rst \1" and the last \1" of this FRIS, the w , 2 other \1"s can occur under any state sni jsni 6= S0; sni 6= S ; sni 6= sni,1 . Note that, for the second "1" of the FRIS, sni,1 = s0. Therefore, there are (2M , 2)(2M , 3)w,3 dierent secondary basic FRISs including those that are constructed from F (wi ) (D); on the other hand, from (6) each family includes Aww secondary basic FRISs if ni , ni,1 6= nj , nj,1 (i 6= j ) and possibly less than Aww otherwise. As a result, we conclude that there exist d((2M , 2)(2M , 3)w,3 , Nw )=Aww e basic FRISs. For w = 2, there is only one basic FRIS which has the rst \1" corresponding to the leaving of the zero state to S1 and the other \1" Mfor the return from s2M ,1 = S  to the zero state S0 , that is, F0(2)(D) = 1 + D2 ,1. For w = 3, N3 = 0, then there are d(2M , 2)=A33 e basic FRISs. Example 1. Supposing M =3 and Q(D) = 1 + D + D3 . For w=2, since 2M , 1 = 7, F0(2) (D) = 1 + D7 . All weight-2 FRISs can be written as follows according to (6) : Fm(2)0 m2 (D) = Dm0 (1 + D7m2 ), For w=3, there exists d(2M , 2)=A33 e = 1 basic FRIS, F0(3) (D) = 1 + D + D3 . All weight-3 FRISs can be written as follows according to (6) : Fm(3)0 m2 m3 (D) = Dm0 (1 + D1+7m2 + D3+7m3 ), for example, 2 6 F6(3) ;,1;,1 (D) = 1 + D + D , 4 5 F4(3) ;0;,1 (D) = 1 + D + D . For w=4, since 4 = 2+2, and F0(2) (D) = 1 + D7 , we have F (4) (D) which are combinations of secondary basic FRISs FS(2) (D) written by F(4) (D): F(4) (D) = F0(2) (D) + Dli F0(2) (D), li = 1; 2; :::; 6. Clearly, here N4 = 6, d((2M , 2)(2M , 3)4,3 , N4 )=A44 e = 1 and we have one F0(4) (D) that is, F0(4) (D) = 1 + D2 + D3 + D4 . Therefore, the following two equations describe all simple weight-4 FRISs : F (4) (D) = Dm0 (1 + D2+7m2 + D3+7m3 + D4+7m4 ),
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F(4) (D) = Dm0 [(1 + D7m1 ) + Dli (1 + D7m2 )], where m0 ; mi can be any integer and li = 1; 2; :::; 6.



And the following equation describe all complex weight-4 FRISs: (4) Fcom (D) = Dm0 (1 + D7m1 + D7m2 + D7m3 ) where m0 ; mi can be any integer and mi 6= mj (i 6= j ).



4 Tables In this section, we will give a list of basic FRISs for recursive convolutional encoders with M =2, 3, 4 and 5. The following basic FRISs have been obtained from an exhaustive search since there is no known method to nd them.



Table 1. Basic FRISs for M = 2 Q(D) = 1 + D + D . 2



w Fw



( ) 0



2 3 4



1 + D3 1 + D + D2 1 + D + D3 + D4



Table 2. Basic FRISs for M = 3 Q(D) = 1 + D + D . 3



w Fw



( ) 0



2 3 4



1 + D7 1 + D + D3 1 + D2 + D3 + D4



Table 3. Basic FRISs for M = 4 Q(D) = 1 + D + D . 4



w Fw



( ) 0



2 3 3 3



1 + D15 1 + D + D4 1 + D2 + D8 1 + D5 + D10



w Fw



( ) 0



4 4 4 4



w Fw



1 + D2 + D4 + D5 4 1 + D5 + D6 + D7 4 1 + D + D3 + D7 4 1 + D + D5 + D8



( ) 0



1 + D3 + D6 + D8 1 + D3 + D4 + D9 1 + D4 + D8 + D10
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Table 4. Basic FRISs for M = 5 Q(D) = 1 + D + D + D + D . 2



w Fw



( ) 0



2 3 3 3 3 3 4 4 4 4 4 4 4 4



1 + D31 1 + D3 + D8 1 + D7 + D9 1 + D + D12 1 + D6 + D16 1 + D4 + D17 1 + D4 + D5 + D6 1 + D + D4 + D7 1 + D + D3 + D10 1 + D2 + D7 + D11 1 + D6 + D8 + D11 1 + D4 + D9 + D12 1 + D8 + D10 + D12 1 + D3 + D5 + D13



w



4 4 4 4 4 4 4 4 4 4 4 4 4 4



Fw



( ) 0



1 + D2 + D12 + D13 1 + D + D5 + D14 1 + D6 + D7 + D14 1 + D2 + D8 + D14 1 + D10 + D13 + D14 1 + D4 + D8 + D15 1 + D9 + D10 + D15 1 + D5 + D11 + D15 1 + D3 + D11 + D16 1 + D9 + D14 + D16 1 + D13 + D15 + D16 1 + D + D9 + D17 1 + D7 + D12 + D17 1 + D11 + D13 + D17



3



5



w Fw



( ) 0



4 4 4 4 4 4 4 4 4 4 4 4 4



1 + D3 + D15 + D17 1 + D5 + D16 + D17 1 + D6 + D9 + D18 1 + D5 + D12 + D18 1 + D7 + D16 + D18 1 + D3 + D7 + D19 1 + D8 + D9 + D19 1 + D4 + D10 + D19 1 + D11 + D18 + D19 1 + D10 + D17 + D20 1 + D3 + D9 + D20 1 + D6 + D13 + D21 1 + D8 + D17 + D21



5 Exemples of Application 5.1 Hamming Weight of the Output Sequences of Finite Input Response Sequences



In this section, we will show how to use the properties introduced above to compute the Hamming weight of the output sequence of any FRIS. Theorem 5. Consider an arbitrary FRIS of weight w F (w)(D): F (w) (D) = Dm0 (Dn1 + Dn2 + ::: + Dnw ); where n1 = 0 and ni > ni,1 , (8i). d[F (w)(D)] denotes the Hamming weight of the output sequence. We have



d[F (w) (D)] = d[FS(w) (D)] + d[PN ]



w X



bi



(13)



P FS(w)(D) = Dl1 + Dl1 +l2 + ::: + D i li ;



(14)



i=2



where FS(w) (D) is the secondary basic FRIS



with l1 = 0 li  ni , ni,1 , 1 (mod 2M , 1) + 1   b = (ni , ni,1 , li ) : i



2M , 1
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d[PN ] is the weight of the output sequence for one period of the PN sequence. d[PN ] = 2M ,1 since Q(D) is a primitive polynomial. This theorem tells us that we can calculate the Hamming weight of the output sequence of any FRIS from its associated secondary basic FRIS. We will now give a method to nd the Aww secondary basic FRISs from the basic FRIS. Consider a basic FRIS F0(w)(D)



F0(w) (D) = Dn1 + Dn2 + ::: + Dnw ; (15) where n1 = 0 , ni > ni,1 (8i). From this basic FRIS, we can deduce all the simple FRIS of the family



F (w) (D) = Dm0 (Dn1 +m1 (2M ,1) + Dn2 +m2 (2M ,1) + ::: + Dnw +mw (2M ,1) ) (16) = Dl1 + Dl2 + ::: + Dlw ; where m1 = 0 , li = m0 + ni + mi (2M , 1)(8i) :



All the secondary basic FRISs can be obtained from the basic FRIS by permutation of n1 ; n2 ; :::; nw and then searching m0 ; m2 ; :::; mw to satisfy the inequality l1 < l2 < ::: < lw and l1 = 0 , li , li,1 < 2M , 1. Example 2. Supposing M =3, w=3 and Q(D) = 1 + D + D3 . There is only one basic (3) FRIS : F0 (D) = D0 + D + D3 = 1 + D + D3 . We have FS(3)1 (D) = D0 + D3 + D1+7 = 1 + D3 + D8 with m0 =0,m2 =0, m3 =1 . FS(3)2 (D) = D,1 (D1 + D3 + D0+7 ) = 1 + D2 + D6 with m0 =-1,m2=0,m3=1 . ...



5.2 Interleaver Construction for Turbo Codes



Turbo codes are a parallel concatenation of recursive systematic convolutional codes [2]. The turbo encoder consists of two recursive convolutional codes and an interleaver of size N. An exemple of a turbo encoder is shown in Fig.3. The N bits information sequence u(D) is encoded twice : rstly by C 1 and secondly after interleaving by C 2. A tail sequence composed of M bits is added after the information sequence in order to bring the internal state of the rst encoder to the zero state. As a consequence only FRISs are allowed. So we can use the properties of FRISs for the construction of the interleaver. The interleaver should improve the weight distribution and the free distance of turbo codes. An optimal interleaver should map the input sequences u(D) which generate low weight output sequences y1 (D) with sequences v(D) which generate high weight output sequence y2 (D) and vice versa. For the construction of the interleaver, we can take into account only the input sequences u(D) which generate low weight output sequences. These sequences can be enumerated using the properties of FRISs introduced above. The
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Fig. 3. The structure of a turbo encoder of rate 1/3. weight of the associated output sequence y1 (D) is calculated by using (13). The weight of the output sequence y2 (D) can also be obtained using a generalisation of this principle. In [7], we have shown that these properties combined with a tree research method for construction of the interleaver can produce very good interleavers.



6 Conclusion The nite response input sequences (FRISs) for a recursive convolutional encoder with a primitive polynomial can be de ned by (4). In this paper, new practical properties of FRISs with a certain Hamming weight w are presented. We have introduced the basic FRIS and shown that we could write all FRISs with weight w in closed-form expressions from these basic FRISs. These properties can be employed in many applications, such as the computing of the weight enumerators of these codes and the construction of ecient interleavers for turbo codes.



References 1. Forney, G. D.: Convolutional codes I: Algebraic structure. IEEE Trans. Inform. Theory IT16 (1970) 720{738 2. Berrou, C., Glavieux, A.,Thitimajshima, P.: Near Shannon limit error correcting coding and decoding : Turbo-codes. Proc. of Int. Conf. on Comm., Geneva, Switzeland (1993) 1064{1070 3. Benedetto, S., Divsalar, D., Montorsi, G., Pollara, F.: Serial concatenation of interleaved codes : performance analysis, design and iterative decoding. IEEE Trans. Inform. Theory IT44 (1998) 909{926 4. Battail, C., Berrou, C.,Glavieux, A.: Pseudo-random recursive convolutional coding for near-capacity performance. Proc. of GLOBECOM'93, Houston, Texas, USA (1993) 23{27 5. Podemski, R.,Holubowicz, W.,Berrou, C.,Battail, G.: Hamming distance spectra of turbo-codes. Ann.Telecommun. 50 (1995) 790{797 6. Golomb, S. W.: Shift register sequences. revised version Aegean Park, Laguna Hills, CA (1982) 7. Le Ruyet, D., Sun, H., Vu Thien, H.: New method for the construction of interleavers. submit to Int. Symp. on Info. Theory, Sorrento, Italia (2000)



























des documents recommandant







[image: alt]





Properties of Finite Response Input Sequences of 

often need to describe the finite response sequence with a certain Ham- ming weight. Then, different properties of finite response input sequences are presented ...










 


[image: alt]





Dispersion properties of non-radiating configurations: Finite-Difference 

Oct 17, 2005 - remarkable non-radiating configuration. The property not to radiate electromagnetic energy is based on the destructive interference between ...










 


[image: alt]





Computation of NMR properties 

Principles of NMR spectroscopy in liquids and solids ... M. SALANNE, Maison de la Simulation, France ... Computer sessions using relevant software:.










 


[image: alt]





PROPERTIES OF ENGINEERING MATERIALS 

The following considerations are important in material selection: 1. Elastic properties: .... of these structures in metals lead to some important considerations of the behaviors in response to ..... temperatures. The coalescence of precipitate parti










 


[image: alt]





Mechanical Properties of Polymers 

J. H. Gibbs, in: J. D. Mackenzie (Ed.), "Modern Aspects of the Vitreous ... M. C. Shen, A. Eisenberg, in: H. Reiss (Ed.), "Progress in ...... A. A. D'Onofrio, Brit. pat.










 


[image: alt]





Properties of Carbon Fibers 

(c) of carbon fibers. From Ref. 1. Considerations concerning Young's modulus (E) and the tensile strength. Theoretical values. Carbon fibers for graphite single.










 


[image: alt]





Hydraulic Properties of Rice and the Response of Gas ... - Sperry Lab 

22â€“29, P. 0.05, LSD test. B, Vulnerability curves of leaf (solid symbols) and stem (white symbol) xylem in greenhouse-grown rice of va- riety Azucena ..... centrifuge rotor that generated a pressure gradient dropping from zero at the blade ends ...










 


[image: alt]





Analysis of pointing errors reveals properties of 

Analysis of Pointing Errors Reveals Properties of Data. Representations and Coordinate Transformations Within the. Central Nervous System. J. McIntyre.










 


[image: alt]





Argumentative properties of pragmatic inferences 

In the case of (3) although the first part of the utterance allows an inference ..... to assume that the the whole utterance (22) comes as an answer to a question.










 


[image: alt]





Prediction of thrusting sequences in accretionary wedges 

Mar 25, 2008 - fault positions are undetermined if the failure criterion is cohesionless [Dahlen, 1984]. .... to assess the likeliness for the transfer of activity from the active to the incipient ...... Basin Res., 10, 365â€“373. Koyi, H. A., and B.










 


[image: alt]





Model of the Hippocampal Learning of Spatio-temporal Sequences 

Oct 1, 2010 - addition of a synaptic learning modulation Î·. xCA3 i. (t) = âˆ‘ ... larity of the NLMS over the standard LMS is the normalization term âˆ‘k xDG k. (t)2 +Ïƒ1 ... Its equation (3) uses the difference between the current value of the.










 


[image: alt]





A psychophysiological analysis of response 

times, error rates, or speed-accuracy functions are consid- ered as dependent .... Such an inhibition could result, for example, if task-rele- vant stimuli are ...










 


[image: alt]





A psychophysiological analysis of response 

all cases, noise had an effect on transfer times only up to the point of EMG ..... the leverage for a brief period and rest, because the next trial was not started until ...










 


[image: alt]





properties of engineering materials - icdst 

Note: and with subscript s designates strength properties of material used in the ...... (2 in),. % resistance ability. Gas. A rc tance. Uses. Sand casting alloys. 201.0.










 


[image: alt]





properties of engineering materials - icdst 

Refer to Table 1-1A for values of "ftru of steel and aluminum. A0 .... SI Ù‹1-60aÙ‚. 0 sfb Â¼ 40 kpsi for cast iron and cast steel when sut > 88 kpsi. USCS Ù‹1-60bÙ‚ ...... those. 1100 series, which are coarse-grained. Heat-treated specimens were ...










 


[image: alt]





Control of Operant Response Force 

4,431-438. Copyright 1998 by the American Psychological Association, Inc. ... was conducted by Andrew B. Slifkin and was part of his doctoral dissertation. .... from comparisons between the two high force groups. This .... Tray entries and.










 


[image: alt]





simulations of diverse input attenuators - F1FRV 

50 W Power Resistor, Thick Film Technology, TO-220. FEATURES ... The special design of this component allows the dissipation of 50 W when mounted.










 


[image: alt]





Argumentative properties of pragmatic inferences 

2 The notion of argumentation is rooted in Anscombre and Ducrot's view on ..... 6 We focus on one meaning of but, that corresponding to german aber or spanish sino. .... Levinson, we will say that these sentences are related by a presumptive ...










 


[image: alt]





The Properties of Aviation Fibreglas 

Shear Strength, PSI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 to 23,000. Taylorcraft uses cloth style 181 for the fuselage, which in- cidentally weighs 3 oz. to the square ...










 


[image: alt]





2.6.5 Dielectric properties of materials 

2.6.5 Dielectric properties of materials. The absolute .... The properties of .... Sand . . . . . . . . dry. 20. 1 MHz. 2.5. 15% water. 20. 1 MHz. 9. Sandstone . . . . . . 20.










 


[image: alt]





Thermodynamic Properties of HCFC-124 

172.0. 0.0090. 565.2. 1.9397. 1.0664. 1.1317. 171.2. 255. 260. 0.0098. 571.6. 1.9553. 1.0662. 1.1242. 173.5. 0.0092. 570.6. 1.9498. 1.0699. 1.1292. 172.8. 260.










 


[image: alt]





Soft-input decoding of variable-length codes 

both I and P slices and finally some conclusions are drawn. II. H.264 VIDEO CODING ... Coeff Level, the total number of zeros before the last non-zero coefficient or Total zeros and the ..... JVT-C028rl, Fairfax, VA, May 6-10, 2002. [4] K. Sayood.










 


[image: alt]





Quantitative assessment of subduction input of F ... - Christian Nicollet 

can potentially act as tracers of volatile elements in arc magmas source. Because serpentinites may be present in more than 40% of the oceanic lithosphere that ...










 


[image: alt]





Specialist response to proportion of arable land and pesticide input in 

Jan 21, 2010 - classified according to 83 categories. The spatial resolution of this database is 1 Ð’ 1 ... same distance (ca. 200 m) separating each point count ...










 














×
Report Properties of Finite Response Input Sequences of





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



