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Abstract--We present a method for evaluation of  the exponential integral, E,(x), generalized to an 
arbitrary order s > 0. The algorithm is valid whatever s > 0 and x > 0. In the region x >/1, we start from 
a proper initial value, obtained by asymptotic calculation, and then compute the required E,(x) by means 
of  a suitable combination of  Taylor's expansions and recurrences, whatever s > 0. When x < I the starting 
element used is E, (x) (0 < So ~< 1), which is obtained by the means of  suitable expansions. A forward 
recursion finally yl~elds the required E,(x). Numerical stability and accuracy of  the proposed algorithm 
are discussed and some results given. 

1. I N T R O D U C T I O N  

In many fields of applied sciences, the problem arises of evaluating the following function [1]: 

f: Es(x)= e-X't-~dt ( x > 0 ,  s > 0 ) ,  (1) 

which is a generalization of the usual exponential integral 

En(x)= e - X ' t - ' d t  ( x > O ,  n = 0 , 1 , 2  . . . .  ) (2) 

to the order n = s. 
The function Es(x) can also be defined in terms of the incomplete gamma function F(a, x )  as 

follows [1]: 
Es(x) = x ' -  IF(1 - s, x) (3) 

and in terms of the incomplete gamma function ~, (a, x) as 

Es(x)--x'-~[r(1 - s ) - ~ ( 1  -s ,x) ]  (s e 1,2 . . . .  ), (3') 

where F(a)  is the Euler gamma function. 
As for a practical evaluation of Es(x), since specific numerical methods for exponential integrals 

En(x ) (see Ref. [2] for an overview), have not yet been extended to the calculation of Es(x), 
algorithms for incomplete gamma functions [3, 4] appear to be the only procedures generally 
available to obtain function E,(x). 

Therefore, it is useful to develop computational methods for the above generalized exponential 
integral. Here we present an efficient algorithm for evaluating Es(x), which is valid whatever s > 0 
and x > 0. 

Formulas leading to evaluation of E,(x) for x >/1, and the related computational scheme, are 
presented in Section 2, while the analytical background for the case x < 1 is described in Section 
3. Numerical aspects are treated in Section 4 and the Appendix presents examples of tables for 
En+ ~/2(x), 0 <<. n <<. 4, 0 <~ x <<. 100, obtained by means of a FORTRAN routine, ESA, implementing 
the present method. 
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2. B A C K G R O U N D  OF THE M E T H O D  IN THE CASE x ~> 1 

The evaluation procedure for the exponential integral Es(x ) in the region x/> 1 makes use of  
a proper asymptotic formula, Taylor series expansions and forward or backward recursions. 

The involved asymptotic expansion is a generalization of  that used in Ref. [5] for the E,(x) and 
reads as follows [6]: 

Es(x) = [e-~/(x + s)] hi(x /s)(1  + x / s ) -2 i s - i  + Rk(X, s)  . (4) 
i 

Here hi(u ) are polynomials recursively defined by 

ho(u) = l, 
(5) 

hi+~(u) ( l - 2 i u ) h i ( u ) + u ( l + u ) h ; ( u )  ( i = O ,  1,2 . . . .  ), 

where h~(u) denotes the first derivative of  hi(u). 
Considering the above polynomials h, (u)  in the usual form 

h,(x) = ~ cj,,u j (n = 0, 1, 2 , . . . ) ,  (6) 
j = 0  

analogous to Ref. [7], we find that, apart from c0,0 = 1, the coefficients cj,, can be generated 
columnwise in an upper triangular matrix by the formulas 

c0 , ,= l ,  c , . , = 0  ( n = l , 2  . . . .  ) 

and (7) 

c m , , + ~ = ( m + l ) c , , , , + ( m - 2 n - l ) c m _ L ,  ( m = l , 2 , . . . , n ) ,  

which are derived by putting equation (6) into equation (5) and equating like powers of  u. 
Furthermore, in equation (4) the remainder term Rk(x, s)  satisfies conditions ensuring that 

formula (4) is efficient for sufficiently large values of  s. In particular, if {Ai, Bi} are respectively, 
the lower and upper bounds of hi(u) in the interval u/> 0, the following inequality holds [6]: 

A~s -k <~ R~(x, s)  <~ B~[1 + l / (x  + s - 1)]s -k. (8) 

For s sufficiently large, equation (8) provides the accuracy of  expansion (4). 
As far as the Taylor series expansion is concerned, we use the following expression: 

E , ( x - y )  = ~ (yk /k! )Es_k(x) ,  (9) 
k = 0  

which generalizes a known result for the E,(x) and has been obtained from the Taylor series 

E ~ ( x - y )  = ~ [(--y)k/k!][dkEs(x)/dxk],  (10) 
k = 0  

making use of  the following relation [1]: 

[dkEs(x)/dx ~] = ( -  1)kEs_k(X). (1 1) 

The Es_k(x) appearing in equation (9) are obtainable, for both positive and negative values of 
the index, from the following recurrence [1]: 

Er_, ( x ) =  {e - x -  (r -- 1)E,(x)} /x ,  (12) 

just as in the case r = n (see Ref. [2]). 
Moreover, the procedure for reaching E,(x) also involves proper use of  the forward recursion 

E,(x) = { e - ~ - - X E r _ t ( x ) } / ( r  - 1) (r # 1). (12') 

The above analytical expressions are then inserted into a suitable computational procedure in 
order to evaluate Es(x) in the case x t> 1. 

First, we are concerned with determination of  a proper starting element, which is calculated 
asymptotically via equation (4), whatever the required Es(x). 
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Fig. 1. Schematic representation of the two-stage algorithm for evaluation of the exponential integral 

when x >~ 1. See text for explanation of symbols. 

The corresponding order s* and argument x* are related to the above s and x values by the 
relation 

s* =- x *  =-g + K. (13) 

Here K (K < Kmax) is a non-negative integer which is non-vanishing only when E,(x) lies outside 
the region of  asymptotic calculation, and ~ is expressed as 

= [ x ] + O + ( s - - [ s ] )  ( x > t l , s > 0 )  (13') 

where, for numerical purposes, we assume D = 1 when (s - [s]) < (x - [x]), and D = 0 otherwise; 
[w] denotes the integer part of w. 

At this point if s* ¢: ~, i.e. K ¢- 0, starting from the known value E,. (s*), [see equation (4)], the 
use of  expansion (9) allows evaluation of  E,(x - y )  for s = s* and x = x*. Since y is a part in a 
suitable partition of  the interval (s* - 1, s*), a repeated use of formula (9) leads to evaluation of 
Es,(S* - 1). Then, by a backward recursion, equation (12), we get E,._ l(S* - 1), which constitutes 
the new starting value for a "fur ther"  step if (s* - 1) ~ 7. 

Thus, proceeding step-by-step K times, we reach E,, x ( s * - K ) -  ~(~) .  
Once the value of E~(~) has been obtained by this procedure we can evaluate the required E,(x) 

according to the following two-stage composite algorithm, also sketched in Fig. 1: 

(1) Iterate for h = 0, 1 . . . . .  (m - l) [with m integer and y = (7 - x ) / m  sufficiently 
small] the Taylor series expansion of  E~()7 - y ) ,  with x = s - b y ,  starting from 
E~(~) until E~(x) is reached. 

(2) Compute E,(x) by backward (forward) recursion for s < ~ (s > ~). 

Owing to the above computational technique the generalized exponential integral, Es(x), can be 
evaluated in the region x >1 1. 

3. E V A L U A T I O N  P R O C E D U R E  W H EN  x < 1 

The exponential integral, Es(x), in the case x < 1 and s < 1, is obtainable by means of  a series 
expansion of the form 

E , ( x ) = F ( I - s ) [ x  s ' - e  x/2 m=0 ~" am(x/2)mTm+l ' ( - - s x / 2 ) l '  (14) 
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where the coefficients am are determined by recursion and T,(t) are the Tricomi functions defined 
as follows [8]: 

Z ( t )  = ~ [ ( -  1)k/r(r + k + 1)](tk/k!), (14') 
k=O 

which are entire for every value of  r. 
Inserting expansion (14') into equation (14), we get the expression 

E s ( x ) = F ( 1 - s ) [  x~-'-e-x/2 ~ (X/2)"(SX/2)k 1 
,~,k=oamk!F(1 ~ s  ~ m ~ - k  + 1) 

(X/2)"+kSk 
= F(1 -- S)X s I _ e-X/2 a,, , (15) 

re.k=0 k!(1 - s),,+k+ 1 

where the known relation F(z + h)= (z)hF(z) has been used, (z)h being Pochhammer's symbol 
defined as 

(z)~=z(z + 1).. .(z + h  - 1). 

The coefficients a,, in equations (14) and (15) are defined recursively by 

( n + l ) a , + l = ( n - s + l ) a , _ j + s a ,  2 ( n = 2 , 3  . . . .  ) (15') 

with 

a 0 = l ,  a l = 0  and a 2 = l - s / 2 .  

Expansion (14) has been obtained by using, in equation (3'), a suitable series representation of  
the incomplete gamma function, y(a, x), defined as follows [9]: 

y(1 - s, x)  = (1 - s) ~x 1 -~ e-XM(1, 2 - s, x). (16) 

Here, M (1, 2 - s, x)  is the Kummer function which, following Tricomi [8], can be expressed as 

M(1, 2 - s, x)  = F(2 - s) e x/2 ~ am(X/2)mT,,+~ _s(-sx/2). (17) 
m = 0  

Inserting expansion (17) into equation (16) we get the expression 

~ ( 1 - s , x ) = r ( 1  - s)x~-Se -x/2 ~ am(x~2 m) T,,+~_s(-sx/2), (18) 
m = 0  

which, once used in equation (3'), yields the series representations of  formulas (14) and (15) which, 
in the present method, is used to evaluate Es(x) on 0 < s ~< d < 1 (d = 0.9). 

Otherwise, i.e. when d < s < 1, we make use of  the relation 

( - x ) m  (19) Es(x ) = F ( 1 - s ) x  ~ - ' - l / ( l - s ) -  ~__, 
£ s ~ m ) m ~ '  (1 

obtained by substitution of  a known series expansion for the incomplete y function [9, p. 338] in 
equation (3'). It has been adopted due to the particular numerical devices that can be applied [3, 4] 
when s ~ 1. 

Finally, for evaluation of  Es(x) in the case x < 1, s > 1, we use the forward recurrence (12') with 
starting value E,0(x ), So = s - [s], for s # [s] and So = 1 otherwise, calculated via equation (15) for 
0 < So ~< dand  via equation (19) for d < So ~< 1. For  the usual case s = 1, we refer to the next section. 

Therefore, considering also the results of  Section 2, we may conclude that, according to the 
computational method here presented, evaluation of  the generalized exponential integral, E~(x), 
can be performed in the whole region (x > 0, s > 0). 

4. N U M E R I C A L  ANALYSIS  

We first consider the numerical aspects related to the adopted series representations. As far as 
the asymptotic expansion (4) is concerned, we would point out that the choice x = s (which has 
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been performed in view of  a correct successive recursive computation of  Es(x) according to 
Gautschi's results in Refs [10, 11]) in practice simplifies the asymptotic computation too. 

In fact, for x = s we have u = 1 and the calculation of  the polynomial h i (u )  [equation (6)] reduces 
to the sum of  the coefficients cj.~. 

In practice, since these cj.i are greatly increasing with order i, and considering the expression of 
the series in equation (4), it is more suitable to calculate the terms (1 + u) -2~c j . id i rec t l y  since they 
are simply 4-~cj.~ for u = 1. 

Therefore, the calculations related to formula (4) are greatly simplified and the above expansion 
can be successfully applied in actual computation for x >/20. It follows that the maximum size of  
the step-by-step procedure inherent in the "non-asymptotic" case is Kma x = 20. 

AS far as the other series representations are concerned, we note that, due to the above choice 
of  s*, ~ and D, expansion (9) has been properly used in the computational process in conditions 
involving y > 0, thus ensuring the positivity of the relevant series. 

In fact, the coefficients Es_k(x), as obtained by equation (12), are positive functions also for 
negative values of the index since in this case the r.h.s, of  equation (12) is a sum of  positive terms. 

Furthermore,  as regards the stability of  recursion (12), Gautschi's theory [10, 11] proves its 
stabilizing character for Er with a positive index and the same result holds for Er with a negative 
index since the recurrence is positive.t 

Analogously it follows from Refs [10, 11] that all the recurrences, used in the procedure for the 
recursive computations of  E,(x),  are stable. 

As regards the expansions adopted in the region 0 < x < 1, the Tricomi series representation, 
equation (15), presents a positive series and does not involve numerical criticities when used, as 
in the present method, for starting values So in the interval 0 < So ~< d. 

Moreover, expansion (19), adopted in the remaining case d < So ~< 1, can be easily put in a form 
suitable for numerical purposes by rewriting the term Q = F(1 - s ) x  ~- J - 1/(1 - s) as follows [3]: 

with 

and 

Q = - [ F ( 2 - s ) Q  l + Q2] /x  l - s  (20) 

Q, = [ l /F (2  - s) - 1]/(1 - -  s) 

Q2 = [x ' - s  _ 1]/(1 - s). (21) 

As for Ql, we can obtain a suitable expression making use of  the series expansion 

1 
bmz m, I z [ <  1, (22) 

r ( z )  r a = l  

whose coefficients bin, which has been accurately calculated in Ref. [12], are defined recursively by:~ 

i--1 

(i -- 1)b i = 7bi_l -- ~ (--l)JSjb~_j (i = 2, 3 . . . .  ), (23) 
j=2 

where 7 is the Euler constant, bl = 1 and 

& - ~ ( ~ ) =  ~ n k, 
n = l  

~(z) being the Riemann zeta function [9]. 
So Qi can be evaluated as 

Ql = 7  + ~ b in+2(1-s )  m. 
m = l  

(24) 

tit follows that, in principle, the present procedure can be easily extended to evaluation of E~(x), with s < 0, which, 
for integer values of s, are usually denoted as ~.(x) (see Ref. [2]). 

J~The original formulas in Ref. [12] contain some misprints. 
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Fig. 2. Exponential integral functions of order s = 0, 1/2, 3/2, 5/2, 7/2, 9/2 and 5 in the region 0 < x < 3. 

Moreover, as for Q:, it can be expressed as 

= [ e ' _ ' - ~ ) , n ( ~ ,  _ 1 ] 
Q2 L( 1 _ s ~ ~ J l n ( x )  (25) 

= f l  + ~ [ ( 1 - s ) l n ( x ) ] " ~ ,  , , 
m=l ~ T i ~ . v - ; m t x ) ,  (25') 

and evaluated according to equation (25) when J(l - s)In (x) l /> 1, and via equation (25') otherwise. 
It follows that, thanks to the above procedure, we can properly evaluate the starting value E,0(x) 

when So approaches 1 and even if so = 1. In fact, in this case, quantity Q reduces to - 7  - l n ( x )  
and, added to the series in equation (19), yields a known formula [9] suitable for evaluation of  the 
exponential integral E~(x). 

As for the validity of  the present numerical method, significant checks are described in the next 
section. 

5. RESULTS AND C O M P A R I S O N S  

A first test for the efficiency of the present computational algorithm is given by the results 
obtained for Es(x), 0 ~< x ~< 100, s = n + 1/2 (0 ~< n ~< 4), and reported in the Appendix.t  

The above functions have been computed by using the double precision arithmetic [c ,-~ 10 ( -  16)] 
of  an IBM 370/168 computer and after checking against the corresponding double precision values 
calculated on a CRAY-X/MP system [E ~ 10(-29)],  show disagreement at most in the last 
significant digit. 

These exponential integral functions are illustrated in Fig. 2, which shows the characteristic 
monotonically decreasing behaviour of  E~(x) for increasing s and fixed x. 

tThe limit values as x approaches zero for fixed s are 
~ for s~<l 

E~(O) = 
l / ( s - l ) ,  for s > l .  
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As for comparisons with different methods, we have checked values of Es(x) computed via the 
ESA routine with the corresponding ones obtained by means of  the G A M M A  routine [4] (taken 
as a reference), using IBM double precision. 

The results of  this test, carried out for values s = n/2, with n = 1, 3, 5, 7, 9, 15, 25, 35, 45 and 
75, and x randomly distributed in equally spaced subintervals of the considered region 
(0 < x < 100), are in agreement, apart from slight last figure discrepancies. 

This analysis confirms the efficiency and accuracy of  the present algorithm and of  the related 
implementation, ESA. 

As for the region of very large x values, considering that physical applications often require 
evaluation of  exponentially-scaled sequences of  generalized exponential integrals, in practice the 
routine ESA calculates directly the sequence {exp(x)[Eso÷p(X)] } with p = 0 ,  1, 2 . . . . .  N, and 
N = Is] for non-integer values of  s and N = s - 1 otherwise. 

Acknowledgement--The authors wish to thank Professor F. Premuda for useful discussions. 
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A P P E N D I X  

Values o f  the Generalized Exponential Integral, E s ( x ) ,  for  s = n + 1 / 2 ,  0 <~ n ~< 4 and 0 ~< x <<. I 0 0  

Table AI 

X El/2 (x) E3/2 (x) Es/2 (x) E7/2 (x) Eg/2(x) 

0.0000 oo 2.0(0)000)(R)00~0D + 00 6.66666666666667D - 01 4 . ~ D  - 01 2.85714285714286D - 01 
0.0500 5.95949382352600D + 00 1.30650946664883D + 00 5.90602634112182D - 01 3.68679717118042D - 01 2.66512982449946D - 01 
0.1000 3.66970459112667D + 00 1.07573391784659D + 00 5.31509350834201D - 01 3.40674593181016D - 01 2.48791416776531D - 01 
0.1500 2.67211230377189D + 00 9 .19782261718550D-  01 4.81827091444850D - 01 3.15373565083332D - 01 2.32400554760731D - 01 
0.2000 2.08902724001000D + 00 8.01850610151963D - 01 4.38907087365059D - 01 2.92379734241988D - 01 2.17215658922738D - 01 
0.2500 1.69978367615981D + 00 7.07709728062902D - 01 4.01248900703786D - 01 2.71395423158183D - 01 2.03129122080531D - 01 
0.3000 1.41925743352729D + 00 6.30081981247063D - 01 3.67862417538399D - 01 2.52183798168079D - 01 1.90046594637513D - 0 1  
0.3500 1.2067374615003 ID  + 00 5.64659956387212D - 01 3.38038069988793D - 01 2.34549906089054D - 01 1.77884463596441D - 01 
0.4000 1.03998753831908D + 00 5.08650061416016D - 01 3.11240014312822D - 01 2.18329616124204D - 01 1.66568057024559D - 01 
0.4500 9.05704075275042D - 01 4.60122635496009D - 01 2.87048643765713D - 01 2.03382504770881D - 01 1.56030292707108D 01 
0.5000 7.95379490846669D - 01 4.17681828578597D - 01 2.65126496948890D - 01 1.89586964495275D - 01 1.46210622132856D - 01 
0.5500 7 .03289010769898D-01  3 .80281708914086D-01  2 .45196580318493D-01  1.76836676482126D 01 1.37054182375805D 01 
0.6000 6.25422339731349D - 01 3.47116464510434D - 01 2.27027838258511D - 0t 1.65037973255568D - 01 1.28511100611624D - 01 
0.6500 5.58877204369977D - 01 3.17551187841062D - 01 2.10425003109551D - 01 1.54107809895923D - 01 1.20535914379619D - 01 
0.7000 5.01495937501995D - 01 2.91076295080026D - 01 1.95221264823594D - 01 1.43972167365957D - 01 1.13087081895783D - 01 
0.7500 4 .51637796662982D-01  2 .67276410487556D-01  1.81272829916899D 01 1.34564772121336D 01 1.06126563900004D 01 
0.8000 4.080309t)7879538D - 01 2.45808475627182D - 01 1.68454789076984D - 01 1.25826053142254D - 01 9.96194633152624D 02 
0.8500 3.69672891207247D - 01 2.26385948845133D - 01 1.56657916953576D - 01 1.17702281015275D - 01 9.35337123102123D - 02 
0.9000 3.35762318424559D - 01 2.08767146316992D - 01 1.45786152036871D - 01 1.10144849162966D - 01 8.78397987125513D --02 
0.9500 3.05650302333402D - 01 1.92746472475539D - 01 1.35754583068493D - 01 1.03109667815773D - 01 8.25105254370048D 02 
1.0000 2 .78805585280662D-01 1 .78147711781561D-01 1 .26487819593254D-01 9.65566486312752D 02 7.75207978686192D 02 
1.1000 2.33233790596507D - 01 1.52627828083843D - 01 1.09986981870568D - 01 8.47541614561818D - 02 6.84690017417942D - 02 
1.2000 1.96323055168718D--01 1.31213091419480D--01 9 .58256681392175D-02  7.44813640580565D 02 6.05190214407241D 02 
1.3000 1.66124439268296D - 01 1.13140043971M56D - 01 8.36331572482795D - 02 6.55234754444997D - 02 5.35289357017609D - 02 
1.4000 1.41207640692182D - 01 9.78125339451037D - 02 7.31062776123075D - 02 5.76992701137504D - 02 4.73765673663874D - 02 
1.5000 1.20500617435866D - 01 8.47584679892625D - 02 6.39949721096907D - 02 5.08550807935575D - 02 4.19564397023124D - 02 
1.6000 1.03185464303759D - 01 7.35995502172833D - 02 5.60914917646681D - 02 4.48600524684746D - 02 3.71772668700275D 02 
1.7000 8.86286671879222D--02 6.40295796665340D--02 4.92221590797513D - 0 2  3 .96023414468630D-02  3.29598695980193D 02 
1.8000 7.63331171593737D -- 02 5.57985546694279D - 02 4.32409932110775D - 02 3.49860401766588D - 02 2.92354331153145D - 02 
1.9000 6.59043213559609D - 02 4.87008172926186D - 02 3.80247109111065D - 02 3.09286673966131D - 02 2.59440431911629D - 02 
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T a b l e  AI---continued 

C .  C H I C C O L I  e t  al. 

,Y E l / 2  ( x )  E3/2  ( x )  Es /2  ( x )  E7/2  ( x )  F_,9/2 ( x )  

2 . 0 0 0 0  

2 . 1 0 0 0  

2 . 2 0 0 0  

2 . 3 0 0 0  

2 . 4 0 0 0  

2 . 5 0 0 0  

2 . 6 0 0 0  

2 . 7 0 0 0  

2 . 8 0 0 0  

2 . 9 0 0 0  

3 . 0 0 ~  

3 . 1 0 0 0  

3 . 2 0 0 0  

3 . 3 0 0 0  

3 . 4 0 0 0  

3 . 5 0 0 0  

3 . 6 0 0 0  

3 . 7 0 0 0  

3 . 8 0 0 0  

3 . 9 0 0 0  

4 . 0 0 0 0  

4 . 1 0 0 0  

4 . 2 0 0 0  

4 . 3 0 0 0  

4 . 4 0 0 0  

4 . 5 0 0 0  

4 . 6 0 0 0  

4 . 7 0 0 0  

4 . 8 0 0 0  

4 . 9 0 0 0  

5 . 0 0 0 0  

5 . 5 0 0 0  

6 . 0 0 0 0  

6 . 5 0 0 0  

7 . 0 0 0 0  

7 . 5 0 0 0  

8 . 0 0 0 0  

8 . 5 0 0 0  

9 . 0 0 0 0  

9 . 5 0 0 0  

1 0 . 0 0 0 0  

1 5 . 0 0 0 0  

2 0 . 0 0 0 0  

2 5 . 0 0 0 0  

3 0 . 0 0 0 0  

3 5 . 0 0 0 0  

4 0 . 0 0 0 0  

4 5 . 0 0 0 0  

5 0 . 0 0 0 0  

5 5 . 0 0 0 0  

6 0 . 0 0 0 0  

6 5 . 0 0 0 0  

7 0 . 0 0 0 0  

7 5 . 0 0 0 0  

8 0 . 0 0 0 0  

8 5 . 0 0 0 0  

9 0 . 0 0 0 0  

9 5 . 0 0 0 0  

1 0 0 . 0 0 ( 3 0  

2 0 0 . 0 0 0 0  

5 . 7 0 2 6 1 2 3 9 9 2 8 9 2 0 D  - 0 2  

4 . 9 4 4 2 9 4 7 4 1 5 9 3 0 7 D  - 0 2  

4 . 2 9 4 6 5 9 5 8 9 0 1 9 3 4 D  - 0 2  

3 . 7 3 6 6 3 1 1 2 8 0 0 5 0 2 D  - 0 2  

3 . 2 5 6 1 1 8 4 6 1 1 3 8 5 5 D  - 0 2  

2 . 8 4 1 4 2 9 9 7 0 9 2 8 9 8 D  - 0 2  

2 . 4 8 2 8 1 6 7 3 4 2 4 6 7 6 D  - 0 2  

2 . 1 7 2 1 1 3 2 5 5 8 2 4 9 2 D  - 0 2  

1 . 9 0 2 4 5 2 4 0 2 7 4 4 4 8 D  - 0 2  

1 . 6 6 8 0 3 7 4 8 4 9 2 2 2 D  - 0 2  

1 . 4 6 3 9 5 8 7 4 8 3 6 1 0 9 D  - 0 2  

1 . 2 8 6 0 4 4 6 9 3 4 3 0 9 2 D  - 0 2  

I .  1 3 0 7 4 0 8 8 3 2 4 7 8 4 D  - 0 2  

9 . 9 5 0 1 0 6 4 3 5 2 0 1 2 9 D  - 0 3  

8 . 7 6 2 5 3 2 8 4 2 3 6 9 9 6 D  - 0 3  

7 . 7 2 2 3 6 4 4 4 7 6 8 7 5 7 D  - 0 3  

6 . 8 1 0 3 9 8 8 4 4 5 7 5 4 7 D  - -  0 3  

6 . 0 1 0 0 8 5 9 8 0 2 7 5 1 4 D  - 0 3  

5 . 3 0 7 1 3 5 6 5 4 5 9 3 9 4 D  - 0 3  

4 . 6 8 9 1 8 7 8 1 0 4 7 5 0 0 D  - 0 3  

4 . 1 4 5 5 3 4 6 9 0 3 3 6 3 3 D  - 0 3  

3 . 6 6 6 8 8 6 0 0 4 4 2 3 6 2 D  - 0 3  

3 . 2 4 5 1 6 9 9 0 2 0 5 2 1 3 D  - 0 3  

2 . 8 7 3 3 6 3 8 4 9 1 6 4 1 3 D  - 0 3  

2 . 5 4 5 3 5 0 5 6 8 6 9 1 6 8 D  - 0 3  

2 . 2 5 5 7 9 5 0 4 9 3 0 1 8 2 D  - 0 3  

2 . 0 0 0 0 3 9 3 1 5 9 4 1 6 6 D  - 0 3  

1 . 7 7 4 0 1 2 2 1 5 2 9 0 8 7 D  - 0 3  

1 . 5 7 4 1 5 1 9 2 6 5 5 5 4 . 8 D  - 0 3  

1 . 3 9 7 3 3 9 2 8 3 2 0 4 4 7 D  - 0 3  

1 . 2 4 0 8 4 0 3 0 0 1 7 5 1 2 D  - 0 3  

6 . 8 8 6 0 2 5 6 5 3 7 4 5 4 7 D  - 0 4  

3 . 8 4 9 5 9 8 5 0 9 5 0 6 6 6 D  - 0 4  

2 . 1 6 5 5 2 7 6 2 6 7 2 0 7 6 D  - 0 4  

1 . 2 2 4 6 9 3 3 7 5 6 0 2 0 7 D  - 0 4  

6 . 9 5 8 2 1 6 2 2 0 9 1 1 7 9 D  - 0 5  

3 . 9 6 9 4 0 1 5 1 3 5 7 8 7 3 D  - 0 5  

2 . 2 7 2 4 9 3 5 5 7 3 8 3 4 8 D  - 0 5  

1 . 3 0 5 1 4 6 2 1 5 7 8 5 3 2 D  - 0 5  

7 . 5 1 7 0 9 4 9 4 1 2 5 5 2 3 D  - 0 6  

4 . 3 4 0 6 2 6 5 0 7 3 8 8 6 6 D  - 0 6  

1 . 9 7 7 2 4 0 9 7 9 3 7 0 6 5 D  - 0 8  

1 . 0 0 6 5 3 7 9 3 1 4 4 3 0 5 D -  1 0  

5 . 4 5 0 1 5 3 0 6 6 4 9 2 7 5 D  - 13  

3 . 0 6 9 6 2 5 6 4 4 6 1 6 6 9 D -  15  

1 . 7 7 6 7 5 7 9 1 5 7 0 5 1 3 D -  17  

1 . 0 4 9 2 8 1 6 4 7 5 8 9 7 9 D -  19  

6 . 2 9 2 7 0 7 2 9 5 6 8 9 8 8 D  - 2 2  

3 . 8 2 0 0 2 7 8 0 7 7 7 8 6 6 D  - 2 4  

2 . 3 4 1 9 5 5 4 0 9 7 3 5 2 2 D  - 2 6  

1 . 4 4 7 5 4 8 7 0 5 0 6 0 3 8 D  - 2 8  

9 . 0 0 8 7 9 1 2 7 8 0 6 4 4 8 D  - 31  

5 . 6 3 9 4 8 7 7 7 6 6 3 5 6 8 D  - 3 3  

3 . 5 4 8 1 6 6 8 7 0 7 8 8 1 8 D  - 3 5  

2 . 2 4 2 2 2 0 2 9 6 3 3 4 9 9 D  - 3 7  

1 . 4 2 2 4 3 3 4 6 4 7 2 8 8 5 D  - 3 9  

9 . 0 5 4 6 9 8 6 0 2 5 7 6 2 6 D  - 4 2  

5 . 7 8 1 5 4 8 5 4 2 9 1 1 0 5 D  - 4 4  

3 . 7 0 1 7 4 7 8 6 0 4 0 8 2 8 D  - 4 6  

6 . 9 0 2 3 1 2 0 7 3 4 0 4 2 5 D  - 9 0  

4 . 2 5 6 6 0 7 0 5 0 1 6 5 7 2 D  - 0 2  

3 , 7 2 5 2 4 7 7 3 5 9 0 5 4 7 D  - 0 2  

3 , 2 6 4 1 2 9 4 8 0 7 8 1 6 7 D  - 0 2  

2 . 8 6 3 2 6 5 5 5 5 7 3 7 6 4 D  - 0 2  

2 . 5 1 4 2 2 2 0 4 4 4 1 7 4 4 D  - 0 2  

2 . 2 0 9 8 4 9 8 7 0 1 3 4 8 8 D  - 0 2  

1 . 9 4 4 0 6 8 6 2 4 7 8 3 6 2 D  - 0 2  

1 . 7 1 1 6 9 0 9 6 6 4 9 5 3 7 D  - 0 2  

1 . 5 0 8 2 7 9 0 6 9 6 7 4 4 9 D  - 0 2  

1 . 3 3 0 0 2 6 6 0 2 3 8 6 5 5 D  - 0 2  

1 . 1 7 3 6 6 1 1 8 3 4 0 6 2 6 D  - 0 2  

1 . 0 3 6 3 6 3 3 7 9 4 3 9 8 3 D  - 0 2  

9 . 1 5 6 9 9 1 4 2 8 8 7 0 9 8 D  - 0 3  

8 . 0 9 5 6 3 2 3 3 0 1 5 1 4 9 D  - 0 3  

7 . 1 6 1 3 1 6 5 9 2 5 3 6 4 3 D  - 0 3  

6 , 3 3 8 2 1 5 7 1 0 8 2 4 0 1 D  - 0 3  

5 . 6 1 2 5 7 3 2 1 3 6 4 1 7 2 D  - 0 3  

4 . 9 7 2 4 1 6 6 8 6 6 4 2 7 2 D  - 0 3  

4 . 4 0 7 3 1 2 7 3 7 4 1 7 2 4 D  - 0 3  

3 . 9 0 8 1 5 7 9 6 9 9 0 3 7 6 D  - 0 3  

3 . 4 6 7 0 0 0 2 5 4 7 7 7 6 9 D  - 0 3  

3 . 0 7 6 8 8 5 5 6 7 2 4 8 7 9 D  - 0 3  

2 . 7 3 1 7 2 6 4 6 3 7 1 7 5 1 D  - 0 3  

2 . 4 2 6 1 8 8 9 2 1 5 9 0 3 6 D  - 0 3  

2 . 1 5 5 5 9 4 8 0 1 6 5 0 1 3 D  - 0 3  

1 . 9 1 5 8 3 7 6 3 2 7 6 8 2 5 D  - 0 3  

1 . 7 0 3 3 0 9 7 8 2 6 0 3 9 0 D  - 0 3  

1 . 5 1 4 8 3 9 3 7 9 6 5 7 5 0 D  - 0 3  

1 . 3 4 7 6 3 5 6 0 3 1 0 7 4 4 D  - 0 3  

1 . 1 9 9 2 4 1 1 6 6 4 4 4 8 8 D  - 0 3  

1 . 0 6 7 4 9 0 9 9 6 4 1 9 7 5 D  - 0 3  

5 . 9 8 9 1 4 6 5 7 8 0 8 1 2 2 D  - 0 4  

3 . 3 7 9 8 6 1 4 1 9 2 4 7 2 5 D  - 0 4  

1 . 9 1 6 9 2 4 7 1 2 1 8 1 6 3 D  - 0 4  

1 . 0 9 1 9 3 2 0 5 2 6 6 1 4 0 D  - 0 4  

6 . 2 4 3 6 3 0 7 1 5 8 8 9 9 2 D  - 0 5  

3 . 5 8 2 1 0 1 3 6 3 2 4 2 7 2 D  - 0 5  

2 . 0 6 1 2 8 3 3 2 6 6 0 9 6 4 D  - 0 5  

1 . 1 8 9 3 2 8 9 3 3 2 0 0 2 0 D  - 0 5  

6 . 8 7 8 8 5 5 8 9 1 5 5 1 7 8 D  - 0 6  

3 . 9 8 7 3 2 9 3 7 7 1 9 6 4 9 D  - 0 6  

1 . 8 6 3 2 3 4 7 1 9 2 4 5 6 7 D  - 0 8  

9 . 6 1 5 5 5 1 9 1 0 4 9 0 4 1 D  - I 1 
5 . 2 5 1 2 2 3 9 7 4 6 4 3 0 7 D -  13  

2 . 9 7 4 9 2 0 6 9 9 8 0 2 0 6 D  - 15 
1 . 7 2 9 2 8 1 1 0 3 5 8 0 5 8 D  - 1 7  

1 . 0 2 4 5 5 3 2 9 8 6 4 8 9 5 D -  1 9  

6 . 1 6 0 0 5 9 4 9 7 7 8 9 8 6 D  - 2 2  

3 . 7 4 7 1 8 8 8 1 4 9 1 7 3 4 D  - 2 4  

2 . 3 0 1 1 8 9 9 3 0 6 2 6 5 0 D  - 2 6  

1 . 4 2 4 3 7 0 6 4 6 6 8 4 7 1 D  - 2 8  

8 . 8 7 5 2 4 2 1 7 1 0 2 9 6 4 D  - 3 I 

5 . 5 6 1 6 5 8 4 5 2 7 3 4 7 5 D  - 3 3  

3 . 5 0 2 3 6 1 7 4 3 3 8 9 0 5 D -  3 5  

2 . 2 1 5 0 3 0 1 5 5 4 8 4 7 7 D  - 3 7  

1 . 4 0 6 1 7 0 8 4 6 6 6 1 0 3 D  - 3 9  

8 . 9 5 6 7 7 6 3 3 4 3 7 5 5 9 D  - 4 2  

5 . 7 2 2 2 3 2 2 5 2 6 0 6 6 3 D  - 4 4  

3 . 6 6 5 6 2 3 1 2 2 5 1 1 4 1 D  - 4 6  

6 . 8 6 8 2 2 4 1 1 1 7 7 3 8 4 D  - 9 0  

3 . 3 4 6 8 7 6 1 4 8 8 8 6 5 5 D  - 0 2  

2 . 9 4 8 4 1 5 0 5 3 2 6 4 4 7 D  - 0 2  

2 . 5 9 9 4 8 7 3 1 9 0 0 9 1 5 D  - 0 2  

2 . 2 9 3 5 8 2 3 9 6 0 5 5 8 6 D  - 0 2  

2 . 0 2 5 1 0 8 2 8 1 5 5 5 9 5 D  - 0 2  

1 . 7 8 9 2 5 0 1 2 4 7 0 1 7 8 D  - 0 2  

1 . 5 8 1 8 5 2 9 3 1 3 3 0 6 6 D  - 0 2  

1 . 3 9 9 3 2 3 7 7 6 2 9 1 6 5 D  - 0 2  

1 . 2 3 8 5 4 9 9 1 1 6 2 2 1 5 D  - 0 2  

1 . 0 9 6 8 2 9 9 0 5 8 1 3 1 6 D  - 0 2  

9 . 7 1 8 1 5 5 2 4 3 7 8 4 0 2 D  - 0 3  

8 . 6 1 4 6 2 5 0 8 7 2 8 2 0 4 D  - 0 3  

7 . 6 3 9 8 8 7 6 0 3 9 8 6 0 5 D  - 0 3  

6 . 7 7 8 3 8 7 1 4 1 1 6 0 0 5 D  - 0 3  

6 . 0 1 6 5 2 9 0 3 0 4 6 8 1 4 D  - 0 3  

5 . 3 4 2 4 1 8 9 5 6 2 8 9 6 4 D  - 0 3  

4 . 7 4 5 6 3 9 2 5 2 1 2 1 5 9 D  - 0 3  

4 . 2 1 7 0 5 6 4 8 6 5 0 7 5 6 D  - 0 3  

3 . 7 4 8 6 5 5 6 3 5 9 8 6 7 2 D  - 0 3  

3 . 3 3 3 3 9 6 9 0 8 7 8 6 4 7 D  - 0 3  

2 . 9 6 5 0 9 1 9 1 3 0 8 2 2 8 D  - 0 3  

2 . 6 3 8 2 9 6 3 8 4 0 2 7 4 7 D  - 0 3  

2 . 3 4 8 2 1 7 1 1 5 2 4 2 7 8 D  - 0 3  

2 . 0 9 0 6 3 1 0 9 9 5 7 4 9 2 D  - 0 3  

1 . 8 6 1 8 1 5 1 8 3 8 7 1 9 0 D  - 0 3  

1 . 6 5 8 4 8 4 7 9 3 8 5 6 8 0 D  - 0 3  

1 . 4 7 7 7 4 0 4 9 6 4 3 7 0 9 D  - 0 3  

1 , 3 1 7 0 2 1 3 4 4 8 7 0 3 7 D  - 0 3  

I ,  1 7 4 0 6 4 1 0 2 7 3 6 2  I D  - 0 3  

1 , 0 4 6 8 6 7 5 7 0 2 2 9 6 3 D  - 0 3  

9 , 3 3 6 6 1 3 4 4 6 5 7 8 1 6 D  - 0 4  

5 , 2 8 4 9 3 8 8 0 3 4 6 2 6 3 D  - 0 4  

3 . 0 0 5 5 6 8 8 3 4 1 2 0 0 6 D  - 0 4  

1 . 7 1 6 2 5 4 2 0 0 3 9 6 7 6 D  - 0 4  

9 . 8 3 5 3 0 1 9 1 2 7 6 8 8 8 D  - 0 5  

5 . 6 5 4 1 3 7 7 6 3 7 3 9 3 0 D  - 0 5  

3 . 2 5 9 6 3 4 5 8 9 5 3 9 5 9 D  - 0 5  

1 . 8 8 3 9 5 2 4 1 6 5 8 8 3 0 D  - 0 5  

1 . 0 9 1 3 4 6 6 7 3 2 4 4 0 8 D  - 0 5  

6 . 3 3 5 1 3 2 6 1 1 9 7 2 4 5 D  - 0 6  

3 . 6 8 4 4 2 3 9 9 3 6 7 9 9 4 D  - 0 6  

1 . 7 6 1 1 4 0 8 4 0 9 9 8 3 7 D  - 0 8  

9 . 2 0 2 8 8 2 6 8 9 3 6 5 0 2 D  - 11 
5 . 0 6 5 8 9 2 8 5 5 7 0 8 9 4 D  - 13 
2 . 8 8 5 7 3 9 1 2 9 5 5 9 9 2 D -  15  

1 . 6 8 4 2 1 9 3 1 7 4 3 3 0 2 D -  17  

1 , 0 0 0 9 4 0 4 0 4 6 3 8 7 1 D  - 1 9  

6 . 0 3 2 7 8 7 1 0 2 9 3 0 5 0 D  - 2 2  

3 . 6 7 7 0 2 9 3 6 7 0 1 6 5 2 D  - 2 4  

2 . 2 6 1 7 9 7 5 4 4 1 9 5 3 1 D  - 2 6  

1 . 4 0 1 9 1 2 5 5 0 5 8 8 2 9 D  - 2 8  

8 . 7 4 5 5 4 2 0 2 8 5 1 9 4 9 D  - 31  

5 . 4 8 5 9 2 1 2 6 6 2 8 7 9 9 D  - 3 3  

3 . 4 5 7 7 1 0 2 8 4 4 1 9 5 9 D  - 3 5  

2 . 1 8 8 4 8 4 2 3 0 5 0 6 7 0 D  - 3 7  

1 . 3 9 0 2 7 1 9 7 2 7 2 9 7 9 D  - 3 9  

8 . 8 6 0 9 2 8 2 0 3 4 9 8 8 2 D  - 4 2  

5 . 6 6 4 1 0 9 1 3 6 8 1 5 8 6 D  - 4 4  

3 . 6 3 0 1 9 0 2 3 3 9 6 1 8 3 D  - 4 6  

6 . 8 3 4 4 6 9 5 8 7 9 7 9 7 8 D  - 9 0  

2 . 7 3 5 9 1 0 4 1 0 3 5 5 2 6 D  - 0 2  

2 . 4 2 1 5 8 8 4 8 5 3 7 7 1 2 D  - 0 2  

2 . 1 4 4 5 7 7 4 9 3 7 6 5 3 0 D  - 0 2  

1 . 9 0 0 2 5 7 9 4 4 5 4 0 7 6 D  - 0 2  

1 . 6 8 4 6 | 4 1 8 1 2 7 9 2 9 D  - 0 2  

1 . 4 9 4 1 4 9 8 2 0 2 5 4 1 7 D  - 0 2  

1 . 3 2 5 8 1 6 0 7 9 9 8 9 4 7 D  - 0 2  

I .  1 7 6 9 5 0 8 3 1 1 9 5 0 0 D  - 0 2  

1 . 0 4 5 2 2 6 6 0 3 9 9 1 9 2 D  - 0 2  

9 . 2 8 6 0 6 1 1 1 5 1 3 0 2 3 D  - 0 3  

8 . 2 5 3 0 4 1 0 5 4 6 0 4 7 6 D  - 0 3  

7 . 3 3 7 5 4 5 8 4 9 1 9 3 3 9 D  - 0 3  

6 . 5 2 5 8 2 5 4 5 8 2 4 4 3 4 D  - 0 3  

5 . 8 0 5 7 9 5 9 3 4 1 6 4 7 4 D  - 0 3  

5 . 1 6 6 8 2 8 5 0 2 6 9 3 7 6 D  - 0 3  

4 . 5 9 9 5 6 6 8 3 0 1 2 1 9 1 D  - 0 3  

4 . 0 9 5 7 6 8 4 5 5 8 6 1 9 4 D  - 0 3  

3 . 6 4 8 1 6 6 9 8 8 1 0 4 5 7 D  - 0 3  

3 . 2 5 0 3 5 2 1 7 5 7 6 6 4 3 D  - 0 3  

2 . 8 9 6 6 6 5 4 0 0 6 1 4 8 6 D  - 0 3  

2 . 5 8 2 1 0 8 4 9 4 5 6 2 0 3 D  - 0 3  

2 . 3 0 2 2 6 4 0 9 0 8 9 9 4 5 D  - 0 3  

2 . 0 5 3 2 2 5 9 7 4 5 8 3 2 2 D  - 0 3  

1 . 8 3 1 5 3 8 1 1 3 6 1 1 5 2 D  - 0 3  

1 . 6 3 4 1 4 1 2 3 7 6 1 2 8 3 D  - 0 3  

1 . 4 5 8 3 2 5 9 8 6 3 5 4 6 9 D  - 0 3  

1 . 3 0 1 6 9 1 7 8 4 4 0 9 1 9 D  - 0 3  

1 . 1 6 2 1 1 0 7 1 2 3 2 2 0 3 D  - 0 3  

1 . 0 3 7 6 9 5 7 4 2 3 5 4 4 9 D  - 0 3  

9 . 2 6 7 7 2 7 9 0 7 1 9 6 6 4 D  - 0 4  

8 . 2 7 8 5 6 1 1 0 3 1 8 5 5 4 D  - 0 4  

4 . 7 2 0 2 2 0 3 8 6 2 3 8 4 9 D  - 0 4  

2 . 7 0 1 6 4 3 5 0 4 7 7 7 2 9 D  - 0 4  

1 . 5 5 1 4 9 5 8 5 0 8 7 8 7 2 D  - 0 4  

8 . 9 3 6 4 3 3 2 6 6 4 2 7 8 0 D  - 0 5  

5 . 1 6 0 9 6 1 5 1 4 6 9 5 4 6 D  - 0 5  

2 . 9 8 7 6 7 4 4 2 9 5 7 3 7 8 D  - 0 5  

1 . 7 3 3 2 9 6 5 4 4 0 2 5 5 5 D  - 0 5  

1 . 0 0 7 5 4 4 1 3 9 7 8 8 5 0 D  - 0 5  

5 . 8 6 7 2 2 8 0 2 9 5 8 4 9 3 D  - 0 6  

3 . 4 2 2 2 7 5 9 3 0 2 7 4 1 8 D  - 0 6  

1 . 6 6 9 2 4 7 7 7 4 0 8 2 8 3 D  - 0 8  

8 . 8 2 3 0 8 3 3 8 2 6 2 2 1 7 D  - 11 

4 . 8 9 2 8 4 6 9 0 2 7 6 6 6 4 D -  12 

2 . 8 0 1 6 2 2 3 2 0 6 4 1 6 6 D -  15  

1 . 6 4 1 3 9 6 5 9 6 5 2 5 6 2 D -  17  

9 . 7 8 3 7 0 5 4 6 9 4 7 0 5 9 D  - 2 0  

5 . 9 1 0 5 7 5 3 6 9 2 2 6 7 8 D  - 2 2  

3 . 6 0 9 4 0 6 5 7 8 2 2 6 2 3 D  - 2 4  

2 . 2 2 3 7 1 1 0 2 8 0 0 3 3 7 D  - 2 6  

1 . 3 8 0 1 4 1 8 3 6 6 6 7 0 7 D  - 2 8  

8 . 6 1 9 5 2 8 9 2 2 3 7 5 6 9 D  - 31  

5 . 4 1 2 1 9 3 9 8 0 2 8 2 2 1 D  - 3 3  

3 . 4 1 4 1 6 9 9 3 9 7 3 5 3 5 D  - 3 5  

2 . 1 6 2 5 6 0 1 3 7 6 0 2 2 6 D  - 3 7  

1 . 3 7 4 7 2 4 8 9 7 3 0 0 1 9 D  - 3 9  

8 . 7 6 7 0 8 9 6 3 3 6 6 3 0 2 D  4 2  

5 . 6 0 7 1 4 3 8 8 2 1 3 8 5 2 D  - 4 4  

3 . 5 9 5 4 2 9 6 8 2 3 6 0 3 1 D  - 4 6  

6 , 8 0 1 0 4 3 6 5 6 3 1 2 4 1 D  - 9 0  

2 . 3 0 3 3 4 5 0 0 0 8 4 3 0 7 D  - 0 2  

2 . 0 4 5 8 0 2 0 0 1 7 1 6 0 7 D  - 0 2  

1 . 8 1 7 7 8 4 3 8 5 6 9 9 9 2 D  - 0 2  

1 . 6 1 5 7 9 7 4 5 7 0 9 6 1 8 D  - 0 2  

1 . 4 3 6 7 7 7 5 1 2 5 3 4 5 6 D  - 0 2  

1 . 2 7 8 0 3 5 8 0 3 3 5 8 4 2 D  - 0 2  

I .  1 3 7 2 1 0 2 8 9 5 6 0 2 2 D  - 0 2  

1 . 0 1 2 2 2 4 0 0 8 4 9 9 5 6 D  - 0 2  

9 . 0 1 2 4 9 0 7 7 5 2 6 9 8 1 D  - 0 3  

8 . 0 2 6 7 5 5 0 9 2 1 5 1 3 0 1 )  - 0 3  

7 . 1 5 0 8 4 1 4 8 6 8 7 1 3 3 D  - 0 3  

6 . 3 7 2 2 3 1 5 0 3 1 5 9 5 1 D  - 0 3  

5 . 6 7 9 8 7 5 0 0 3 4 2 4 1 0 D  - 0 3  

5 . 0 6 4 0 1 1 6 6 2 4 2 7 5 4 D  - 0 3  

4 . 5 1 6 0 1 5 1 5 7 4 7 6 3 7 D  - 0 3  

4 . 0 2 8 2 5 7 0 0 4 8 2 6 2 3 D  - 0 3  

3 . 5 9 3 9 8 7 4 3 0 3 3 9 8 8 D  - 0 3  

3 . 2 0 7 2 3 1 0 3 2 6 7 2 1 4 D  - -  0 3  

2 . 8 6 2 6 9 5 3 1 0 9 2 9 4 7 D  - 0 3  

2 . 5 5 5 6 9 0 3 9 5 2 5 8 9 8 D  - 0 3  

2 . 2 8 2 0 5 8 5 4 5 8 5 3 1 6 D  - 0 3  

2 . 0 3 8 1 1 2 1 7 9 7 3 5 2 8 D  - 0 3  

1 , 8 2 0 5 7 9 3 5 0 6 3 6 6 3 D  - 0 3  

1 . 6 2 6 5 5 5 7 4 9 6 2 0 4 0 D  - 0 3  

1 . 4 5 3 4 6 2 4 1 6 4 4 9 1 4 D  - 0 3  

1 , 2 9 9 0 0 8 4 5 7 0 4 1 7 7 D  - 0 3  

1 . 1 6 1 1 5 8 1 5 3 2 4 3 2 3 D  - 0 3  

1 . 0 3 8 1 0 1 9 2 9 6 5 2 0 8 D  - 0 3  

9 . 2 8 2 3 0 7 1 0 2 0 5 2 8 5 D  - 0 4  

8 . 3 0 1 1 3 2 5 6 1 1 3 7 1 1 D  - 0 4  

7 . 4 2 4 7 6 1 2 7 8 5 5 0 5 6 D  - 0 4  

4 . 2 5 9 0 0 0 6 4 5 8 0 8 2 8 D  - 0 4  

2 . 4 5 0 7 6 0 2 1 0 8 5 7 1 0 D  - 0 4  

1 . 4 1 4 1 9 1 1 1 4 0 1 8 3 0 D  - 0 4  

8 , 1 8 0 9 0 3 9 1 1 5 5 9 1 6 D  - 0 5  

4 . 7 4 3 2 0 7 3 2 9 8 7 6 4 1 D  - 0 5  

2 . 7 5 5 6 7 6 3 8 6 7 6 0 2 6 D  - 0 5  

1 . 6 0 3 9 4 7 5 0 7 6 7 0 6 4 D  - 0 5  

9 . 3 5 1 6 6 6 1 4 4 4 8 9 7 5 D  - 0 6  

5 . 4 6 0 9 0 3 8 8 7 6 1 2 4 9 D  - 0 6  

3 . 1 9 3 4 7 7 2 7 4 2 1 2 3 0 D  - 0 6  

1 . 5 8 6 1 4 7 2 6 8 2 6 8 5 9 D  - 0 8  

8 , 4 7 2 4 8 4 1 6 8 9 7 4 9 6 D  - I l 
4 . 7 3 0 9 3 3 1 6 5 8 4 9 8 0 D -  13  

2 . 7 2 2 1 6 0 0 1 9 7 5 7 7 0 D -  15 

1 . 6 0 0 6 5 3 3 4 9 4 4 9 4 5 D  - 17  

9 . 5 6 7 7 7 3 3 5 7 2 3 8 6 5 D  - 2 0  

5 . 7 9 3 1 3 3 2 6 8 4 9 5 4 9 D  - 2 2  

3 . 5 4 4 1 8 7 3 9 5 7 3 7 2 8 D  2 4  

2 . 1 8 6 8 6 7 4 1 7 3 0 4 2 0 D  - 2 6  

1 . 3 5 9 0 2 7 8 3 6 2 6 8 8 6 D  - 2 8  

8 . 4 9 7 0 4 9 7 7 2 9 3 8 8 7 D  - 3 

5 . 3 4 0 3 9 8 5 6 3 1 7 4 3 4 D  - 3 3  

3 . 3 7 1 7 0 0 2 0 0 1 8 7 4 8 D  - 3 5  

2 . 1 3 7 2 3 6 5 0 7 5 3 1 5 5 D  - 3 7  

1 . 3 5 9 5 1 8 1 8 7 0 7 6 1 3 D -  3 9  

8 . 6 7 5 1 9 8 6 7 6 9 6 5 6 9 D  - 4 2  

5 . 5 5 1 3 0 2 5 4 2 7 6 9 7 3 D  - 4 4  

3 . 5 6 1 3 2 2 6 7 6 0 1 4 9 2 D  - 4 6  

6 . 7 6 7 9 4 1 5 6 4 0 7 3 0 2 D  - 9 0  


