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PREFACE

The present report was completed in September 1963 but never pub-
lished, owing to the relatively great bulk of the tables., Recently
there have been several requests for copies of these tableé; it seems
likely that interesf in this work will continue to grow., To our knowl-
edge, the results are not available from any other source, For this
feason we felt that.a need would be served by issuing the tables at this
time, ,
The text and tables remain unaltered from their original (1963)
form; indeed there is substantially nothing we would wish to change.

To be sure,bthe remarks on computation times are out of date; calculat-
ing machines are much faster now than they were in 1963, There is, hbw-
ever, nothing to be done about this short of recomputing Table I in its
entirety, and--since we believe the results to be correct--this would be

pointiess.

Myron L. Stein
Paul R, Stein



1.  INTRODUCTION

As pért‘of a comprehensive program to test the practical computa-
bility of various combinatorial numbers, we have calculated the mumber
of linear graphs L

and connected graphs C with p points and k lines

Pk Pk
up to and including p =.18. The célculation‘wés carried out using the
MANIAC II electronic computer'at Los Alaﬁos; To the authors' knowledge,
no such exten51ve computation of these numbers has heretofore been
attempted. A short list, complete through p = 9, appears in Riordan's
book( ), but the number of connected graphs is not given(e). Oour re-
sults, which include the previously knOWn values given in references (1)

and (2), are listed in table I.

'.For the convenience of readers‘who may not be familiar with the
1iteréture, the theoretical basis of,the enmueration is presented in
section 2; the point of view here is different from the usual one (Pélya's
theorem),although the prescription arrived at is, of course, the same.

In section 3 we outline the method for obtaining the number of connected

graphs C once the L are known. Section 4 is devoted to a discussion

D,k Pk .
of some practical aspects of the calculation and includes the results of

some timing studies. 'Finally, in Sectlon 5, some asymptotic properties

of the L

are briefl& discussed.
P,k

(1) J. Riordan: "An Intréduction to Combinatorial Analysis", Wiley
- (1958), page 146,

(2) A complete list of L,,x 804 C,  through p = 7 is given by G. W. Ford
pJ

* and G. E. Uhlenbeck as appendix 2 of their article in: "Studies in
Statistical Mechanics", Vol. I, North-Holland (1962).



2. ‘THE EMEMERATION FORMULA FOR L x
2.

The'fechnique for the enumeration of linear graphs is_general;y
attributed to G. Pélya(3). In fact, Polya was anticipated by J. H.
Redfield(h), vho, some ten yeérs earlier, gave a precise prescription
for dealing with a class of emmeration problems of which that of linear
graphs is a special case. Redfield's paper was long overlooked by
specialists in Combinatorial Analysis, although it was known to. at

(5)

least one eminent group theoretician Recently, Redfield's work
has been generalized and given a more conventional group theoretical

setting by Foulkcs(s).

Omitting most of the details, we may describe the enumeration
technique as follows, With every irreducible representation of the
symmetric group Zp on p letters we associate a certain symmetric

function ("Schur function"):

(3) G. Polya Acta Math. 68 (1937), pp 583- 599 The princjpal fruits
of this work are collected in the Algorithm known as "Poiya's Theorem".
An excelient presentation may be found in Riordan, ref.(l), page 129 ff,

(4) J. H. Redfield: Am. J. Math. 49 (1927), pp 433-LS55.

(5) D. E. Littlewood discusses some applications of Redfield's work in his
_ book: "The Theory of Group Characters", Oxford, 1950 (2nd. edition).
For an appraisal of ref,(l), see F, Harary: Pub, Hung. Acad. Sci. 5
(1960), pp 92-93. One of the present authors (P.R.S.) "discovered"
Redfield's paper in the course of reading Littlewood's book and sub-

- sequently made it knowvn to Harary.

(6) H. O. Foulkes: Can. J. Math. 15 (1963), pp 272-284,



() = (p) % 5 b

where (A) and (p) are partitions of p which characterize respectively

the representation and the class of Zp, xék) 1s the corresponding simple

character, Hp is the order of -the cléss, and Sp is.a product of power

sums

P, P, P

- 1 2 3
Sp B 5 837 ees i 2?
5, = &J ‘ 3)
J v i ' - . - J

the x, being indeterminants. The sum in 1) is over all classes of Zp,

i.e. over all partitions:

Zip, = P E 4y,

If we choose the identity representation of Zp, for which (x) = p and

Xép) = 1 for all (p), 1) becomes:

1 =z
by =37 () ?p So 5)'_

Identifying hp as the homogeneous product sum of degree p (of the

indeterminants xi), 5) is seen to be nothing more than the well-known



Newton relation expressing hp in terms of the symﬁétric functions Sj(7)°
hP has also been called the "cycle indicator"(s), since the coeffi-
cient Hp emmerates the number of permutdfions with cycle structure (p),

i.e. the number of‘permmtatiohs with Py éjélesjof order 1, Po cycles of

-order 2, etc, Fbr completeness we reproduce the well-known formula:

4 .
H = e b4 Zipi =P . 6)'

. [ [ ] p3 | |
1l Pyt 2 92.»3 p3. o

The expression 5) is not of immediate use for our purpose. Linear
graphs are col;ectioné of p points and k lineé, ﬁnd the basic(9)
ennmeration-prpblem'requires that, given p, we count all graphs with a
fixéd nﬁmber of lines k which are ingquivalent under the p! permutations
of Zp on the points, Redfield‘lo? therefore constructs a different
sytmetric function gp which is associated with the group GP of permuta-
tions induced on the n = p(p-1)/2 lines of the édmplete graph by the
correspon@ing permutationsfof fhé poiﬁﬁs under Zé; gp4is the cycle
indicator of the hew group GP’ the "pair group", abstractly isomorphic

with zp but of degree n = p(p-l)/zﬂience distinct as a permutation

(7) See, e.g. P. A. MacMahon: "Combinatory Analysis", Vol. I, Cambridge
. (1915), rage 7. : L S .

(8) Reference (1), page 68.
(9) I. E. The emmmeration by nuﬂbér.of»lines.. Enuneration with respect
. to other properties such as the degrees of the various points, etc.,
is in many cases an unsolved problem.

(10) Ref. (4), page 450 ff,



1) (10)

group)( o The process of constructing gp may be carried out formally

or by'considering in detail the cycle structure of line permutations in-

(12)

duced by given point permutations g The general result is as follows(lS).

We replace each product S 0 in 5) by & new product:

PP D(l ) B ! "
m13122...sp H P DN asls‘?...snn 7,

u(p) M(l,J) 1 2

1<1<y<p

where M(i,j) and D(i,j) are respectively the least common multiple and
the greateS‘E commoh diﬁsor of the integer pair (i,j). The mJ. are

determined by the formula:
m; = %ﬁpjfpj-l? + [(j—l}/glpj + 0y, 8),

where [(j-1)/2] stands for the greatest integer < (j-1)/2.

We now divide the n lines into two groups of k and n-k lines res-
pectively; we may think of the k lines as those actually drawn in, while
the other n-k are sbsent., The permutation group that transforms the k

lines among themselves is the subgroup Kp =L XZI of I ; its cycle

(11) In group theoretical terms, this is the permutation representation
_of Z‘.P induced by the subgroup Z X Z See ref, (6) p 27k.

p=2 2°
(12) see ref. (1), pp 1lhl-1L5, '

(13) F. Harary: Trans. Am. Math, Soc. 78 (1955) page 451, Harary
, attrn.butes the formula to Polysa,

o1



indicator is clearily hh . From equation 5) we see that:

L o R .
h —— }:I{ H S , 9)
ek ” @or SN e v _

where (V )s (V2) are cycle partltion.s of k and n<k- respectlvely

al B.l 7"l ' .
-(wl)""(lA » 27, 3 vee)y al‘+ 25:+37l+---=k - 10),

(vz) = (l 2 2 ’ 3 3 e ) a2 + 2B2 + 372 + 0= n-k

and (V) is a cycle partition of n:

B

()= (1% 2°, 37, )y @rB I an 11).

The sum is to be carrled out over all (V )s (v ) which are "semrations"
of (v):

Q, +Q = Q ' S 12).
By + By =B
71 + Y my

The enumeration is now accomplished by Redfield's main theorem( lh)
.’Ifh:gs may be stated as fOllOWS (for further details see the original

paper).

(14) Ref. (k4), pége 434%. The theorem is established 'by elementary means,
. il.es by. counting.



Given q permutation groups Gl’ G2 .o Gq, of degree n, each opera-

ting on n distinct symbols, the number}of transitive sets T of the

(n!)q'l possible arrays under the combined operations of the groups

Gl’ G2, . Gq is given by

Y @™ Napw) © Meym)... Bosw)
- HPA l;u. _ z:u'.-- q)“

- 13),

ml m2 coe mq

where m, is the order of G, and N(Gi;u) is the number of operations of
G, vhich have cycle structure (4). The sum is over all cycle partitions
(1) of n. Note that the non-vénishihg contributions to 13) come only

from those (u) which are common to all the perhutation groups Gy, G,y «.. G .

To apply this to the enumeration of linear graphs, we take q = 2,
Gl =‘9b’ G2 = K@. Then:

N(G_ju) = H_
p’H " T .
N(K5u) == H‘,:L H"z S (u fixed)  1L)

Inserting this in 13), and taking account of the relations 9) - 12), we

obtain:

1 My Moy M3
Fo, e R Z %o (al) (p) G o 15).

(al 2B+ 3yt .. = k)

T



If, now, in the cycle indicator of gﬁ’

1
ZH S
8p = & r(p)

Hy Mo Hn

ve formally replace»each product 3 Sn

a<p> iy -sa' :
by the product (1 + y) (1L +y” ) eee (14 Y ) ». Wwe ‘see that 15) is
Just the coeff1c1ent of y in gp: Thus Redfield's presgripﬁ;qn.ls in

fact the same as that glven by Polya's Theorem(lS)

3. m: EIlVIMEiRATION OF CONNECT__ED GRAPHS

Once the total number of dlstlnct linear graphs L is known for

P,k

)

all p, k up through some .given value of p, the number of connected

graphs CP X is tr1v1ally(l6) obtainable by recursion., The method 1s
P, } ) e , . e il

© actually based on the evaluation of the number of disconnected graphs

in terms of their connected components. Define the formal series

("counting series").

L(xy) = Z‘xpykL i L) - 16).
'?&;PCP(’V.)

C(x,y) ZxPyC k

Then, as shown, for examplg, in rgference (2), it is eagy to establish

the relation:

(15) Cf. ref (1), page th, equatlon (90)

(16) "trivially", that is, on an glectronic computer. Hand-calculation
for even moderate values of p would be incredibly tedlous.



1+ L(x,y) = exp s % C(xs,ys) 17).

s=]

Let us rewrite the argument of the exponential in the form:

@ 1 S _8 1. 2.1 3 :
sfl 5 ng )Y ) = xl(y? x + Zxafy?x + §h3¥y)x + eee 18),
vhere
M) =1+ 5 gc (" 19).
i (3ouen)” 47

Cj(yu) aZCj,ky‘u{
If we now expand both sides of 17) in powers of x and equate like povers,
we simply get back thé expressionAS) for the cycle indicator of the |
symmetric group, with Lp(y) playiné.the role of hp and the)\i(y)

standing in place of the pbwer sums ‘s, . Using Newton's relations for

hP in terms of the Sy in thelr recurrence-relation form(l7), we
obtain:
A = pL - Z MNWIL_ . : 20).
L) = PL () T h J(y} n-30) )

This enables us to calculate the polynomials hp(y) step by step,
Since these are given in terms of Cp(y)'énd lower (hence known)

is accomplished.

polynomials, the determination of'thé numbers Cp Kk
b

(17) Littlewood, ref (5), page 84,



L, CALCULATIONAL PROCEDURE

In principle the calculation‘is straightforward. Given a p, we
first generate all partitioné,;storing them in cyele fqrm’i.e. in the
form given by equation 4). For each partition (p) wé'then construct
. the correspohding monomiél Su(p) #ccording to eépétions 7) and 8), In
addition, we prestore the class numbers H, (equation 6)).. To calculate
L_, Ve must simply evaluate the sum in equation 15) over all (p),

D,k

finally dividing by p! . Because of the evident symmetry of LP K
v . . . 2

LP, k- LP: n-k 21).’

ve need perform the calculation only for k <k _ = [n/L4].

For a given value of p, the calculation of the camplete set of

L
Pk

which we call Method I, we take each monomial Sutp)in turn and calculate

may be carried but in‘twb different ways. In the first procedure,

the contributions for all solutions of the equation
' et
By = K, 0 SK Sk, ).
When all partitions (p) have been so treated, we have all the quantities
1L
P ‘P’k
by p! and print out the answers, In Method II, we fix our attention on

-stored in memory, and all that remains to be done is to divide

a particular value of k, rejecting all solutions of 22) for which k' £ k.

Thus the calculation of each Lp k'requires'a separate ﬁpass" through the
2 .

vhole set of partitions (p). Method I is clearly the more efficient

procedure, but there are certain technical difficulties connected with

10



its effective.application. For the larger values of p, the calculation
is long by any méthod. If Method I is adopted, one must dump the partial
results on magnetic tape at reasonébly frequent intervals to avoid iosing
computing time through random machine errors. In addition, there is, of
course, no check one can apply to verify the correctness of these parfial
results, For this reason we chose Method II, When the calculation had

been completed it was repeated through p ﬂ'lS»using Method I.

In applying Method II, we soon found that equation 22) (k! = a fixed k)
could'npt be treated by simple rejection; this was 8o inefficient that the
calculation became hopelessly long from p = 14 on. Consequently a more
refined logical loop was constructed whlch took account of the partlcular
value of k and of the particular set of By generated by each partitlon (p).
A slightly simplified version of this loop is shown in figure 1. _In this
diagram, the quantities rj, J = 1 to t, are the t non-vanishing values of
the uy, 8nd the e, are the corresponding values of i. In other words, we
omit alllti = o0, 50 that the monomial takes the form:

t e .
S,(p) =] @+yd 23)
J=r
L is the partial éum, accumulated over the separate partitions (p), of
p!L . Hb is as usual the class number. All other quantities are

P,k
defined within the diagram itself,

1l



Because the integers involved in the computation are generally
too large to be stored in a single MANIAC word, multiplé precision
arithmétic had of course to bé used. Multiple precision 'opérat_ions'
are relatively slow, which makéé it eXtreﬁeiy desirable to reduce the
numbér of multiplications vherever fossiblé. The procedure we adopted
was to "factor out" the two terms in 23) with the largest values of
rj -- %ﬁbject to certain storage restrictions which need not bgldetailed
here -- reserving miltiplications by the corresponding binoﬁial coef-
ficients until all the subproducts had been accumulated. More refined
factoring schemes were also tried, but in these schemes, &5 it turned
‘out, the additional time conswmed in logi'cal'c‘)pera‘tilons offset the gain
achieved by reducing the number of multiplications. |

As mentioned above, the calculations were repeated for p < 15
using Method I. The computing times required for the two Methods are
given in Table II Tt appears that Method I is not significantly
fagter than Method II for the higher p values(la). This may be due to
the fact that nothing corresponding to the factorizafidn scheme des-

cribed above could be used in Method 1(19).

The calculation could probably be considerably shortened by

taking into account the specific structure of éertain of the monomials

(18) The time consumed in magnetic tape input-output operations has
been subtracted from the Method I totals.,

(19) It would have required too much internal storage space.
B 12



Sp(p)' It turns out that a relatively small percentage of these
contribute most of the solutions of equation 22) and hence presumably
require the bulk of the computing time, If for.a given p and k we
arrange the Su(p) in descending order accbrding to the number of
solutions of 22) that they afford, we find that the first 20% contribute

in the neighborhood of 80% of the total number of solutions -- at least

for k = Kmax' This situatiomn is illustrated in figure 2 for p = 15, 16,
i7, 18, k = kmax = [ E&%:ll]? Here Fs is the cumulative fraction of the

total number of solutions of 22), while FP is the corresponding fraction
of the total number of partitioﬁs of p.'”Continuous curves have been

drawn through the points to facilitate visual eomparison(2o).

5. ASYMPTOTIC PROPERTIES

There exists a siﬁple asymptotic formula for the number of linear

graphé, viz:
ook %! ("P(P'l)) 2k).

This is known to be "good"4if p is sufficiently large and k is not too

far from kmax = [p pE.’:L)J.(El) Since the binomial coefflclent in 2&) is

(20) The first few points of the p = 15 curVe have been omitted to
preserve the clarity of the graph.

(21) Cf. G. W. Ford and G. E. Unlembeck: Proc. Nat. ‘Acad. Sci. U3
(1957), P P 163-167..

13



simply the number of»pointélabeled graphs, . the formula merely states
that -= under the given conditions -- most graphs are asymmetrical
("have symmetry mimber one" in the language of reference (21)). It is
of interest to see how ﬁeil 2&) fits for the rather médgst values of P
considered in this psper, In tsble III we List to 4 figures the

"percentage error":

. 1. 1 p(p-1) .
B ~=100.[1--———-x<2»' 25)
k ' . plL , ’
2515 k< kmax
P= 15, 16) 17, 18
On the basis of table III one must conclude that the asymptotic formula

is remarkably good for a considérable part of the k-range. 'Incidentally,

2
(at k = kmax) approximately doubles, we note that the quantity ke/kmax

if k 'de'notes the value of k for which the initial percen.tagjé error

is'nearly constant for the four cases considered here,



15

Ri = ']
A
N=0 — ' NO ves V
@——0——].=| ‘ O=[k/ej] Fo 0<rj? - Rj-o -
;o v
l,=° - j=|‘ - 'l=j+|
)
o g = 8 ‘ @
.= + ‘R. S =it — 212 PES =z -
Q;=Q;. *e; - Ry J=j* j=t? 12}
-0
ip= Ry
2 )
Cy-120? f—Cy  =Cyey iyp—e—ust-j i=b
V YE€S
-t I -l
L ‘ e
vel »{ iy=0 3 vav+| —vzu?
YES
Y
' 1
\ e
- N=N+TT )
*[Cu-1/eu1 ] N i=l( | )
" Q
> NO
S<Ru-l°YES> iy-1 =8 jrivl jet? | j= 2
NO .
Y . .
- - , AT
Tu-1= Ry NO y
‘—<—- L=L*N-Hp | XEH =t ? ] j=j+I
NO YES
b=t-j-1I —e i]‘:|=ij+l—1 < YES sz ej'*l’ e O 41207 =
Figure 1.



9T

075

025

0.00L




4,k

Table I

4,k

17



K Ls x Cs,
0 1 *
1 1 *
2 2 *
3 4 *
4 6 3
5 6 5
6 6 )
7 4 4
8 2 2
9 1 1
10 1 1

18



k Le,x Ce,x
0 1 *

1 1 *

2 2 *

3 5 *

4 9 *

5 15 6
6 21 13
7 24 19 .
8 24 22.
9 21 20
10 15 14
1" 9 9
12 S S
13 2 2
14 1 1
15 1 1

19



20

75K 7.k
0] 1 *

1 *
2 2 *
3 5 *
4 10 *
5 21 »
6 41 1
7 65 33
8 97 67
9 131 107
10 148 132
11 148 138
12 131 126
13 97 95
14 65 64
15 41 40
16 21 21
17 '_1'0 10
18 5 5
19 2 2
20 1 1
21 1 1



8,k 8,k
0 1 *
1 1 »
2 2 *
3 5 *
4 1 *
5 24 *
6 56 *
7 1158 23
8 221 89
9 402 236
10 663 486
11 980 814
12 1312 1169
13 1557 1454
ia 1646 1579
15 1557 1515
16 1312 1290
17 980 970
18 663 658
19. 402 400

21



8,k 8,k
20 221 220
21 115 114
22 56 56
23 24 24
24 1 11
25 5 5
26 2 2
27 1 1
28 T 1

22



23

k Lo x Cq,x
0 1 *

1 1 *

2 2 *

3 5 *

4 EY »

5 25 *

6 63 *

7 148 "

8 345 47

9 771 240
10 1637 797
1 3252 2075
12 5995 4495
13 10120 8404
14 15615 13855
15 21933 20303
16 27987 26631
17 32403 31400
18 34040 33366
19 32403 31996



p (cont.)

K Lo,k 9,k
20 27987 27764
21 21933 21817
22 15615 15558
23 10120 10096
24 5995 5984
25 3252 3247
26 1637 1635
27 771 770
28 345 344
29 148 148
30 63 63

31 25 25

32 AR 1

33 5 5

34 2. 2

35 1 1

36 1 1

24



p =10

k Lio,x 10,k
0 1 *

1 1 *

2 2 *

3 5 *

4 11 M

5 26 *

6 66 *

7 165 *

8 428 *

9 1103 106

10 2769 657

M 6759 2678
12 15772 8548
13 34663 22950
14 71318 53863
15 136433 112618
16 241577 211866
17 395166 361342
18 596191 561106
19 795630

828728

25



26

p 10 (cont.)

k Lo,k Ci0,x
20 1061159 1032754
21 1251389 1229228 .
22 1358852 1343120
23 1358852 1348674
24 1251389 1245369
25 1061159 1057896
26 828728 827086
27 596191 595418
28 395166 394820
29 241577 241428
30 136433 136370
31 71318 71293
32 34663 34652
33 15772 15767
34 6759 8757
35 2769 2768

36 1103 1102
37 428 428

38 165 165

39 66 66



k- Lyo,k €10,k
40 26 26

41 1 1M

42 5 S

43 2 2

44 1 1

45 1 1

27



11

10

11

12

13
14
15

16

17

18-

19

11

26

67

172

467

1305
3664
10250
28259
75415

192788

467807 .

1069890
2295898
4609179

8640134

1],:k4‘

28

11,k '

*

*

235
1806
8833
33851

109844

313670

803905

1870168
3978187

7775398



29

p=Mn (cont.)

k Liv,k Ci1x

20 15108047 14013042
21 24630887 23350556
22 37433760 36052412
23 53037356 51662585
24 70065437 68803769
25 86318670 85251441
26 99187806 98355794
27 106321628 105723785
28 106321628 105925685
29 99187806 98945882
30 86318670 86182087
31 70065437 69994055
32 53037356 53002668
33 37433760 37417977
34 24630887 24624123
35 15108047 15105276
36 8640134 8639030
37 4609179 4608750
38 2295898 2295733
39 1069890 1069824



30

p =1 (eonts)

k Livx Civx
40 467807 467787
41 192788 192777
42 75415 75410
43 ;28259 28257
44 v,110250 10249
45 . 3664 3663
46 1308 1305
47 . 467 467
48 . '152- 172

49 . 87 67

50 26 26

51 (A 1M

52 5 5

53 "2 2 -

54 1 1

55 1 1



p =12

k L2,k Ci2,k
0 1 *

1 1 *

2 2 *

3 5 *

4 A11 *

5 26 *

6 68 *

7 175 *

8 485 *

<) 1405 *

10 4191 *

1M 12763 551

12 39243 5026

13 119890 28908
14 359307 130365
15 1043774 499888
16 2911086 1694642
17 7739601 5184582
18 19515361 - 14484609
19 QGSOSGOQ 37234106

31



32

p = 12 (cont.)

k va,k C12;k

20 104504341 88525650
21 221147351 1195410521
22 440393606 401665379
23 . 825075506 770641945
24 1454265734 1382812173
25 2411961516 2324370686
26 3765262970 3665000607 °
27 5534255092 5427696867
28 7661345277 7554423219
29 9992340187 9892755100
30 12281841209 12195279971
31 14229503560 14159301249
32 15542350436 15489241571
33 16006173014 15968704512
34 15542350436 15517703745
35 14229503560 14214388740
36 12281841209 12273198300
37 999?340187 9987729903
38 7661345277 . 7659048949
39 5534255092 5533185036



175

33

p =12 (cont,)

k RIPRN Ci2,x

40 3765262970 3764795097
41 2411961516 2411768702
a2 1454265734 1454190308
43 825075506 825047242
a4 440393606 440383354
45 221147351 221143686
46 104504341 104503035
47 46505609 46505142
48 19515361 19515189
49 7739601 7739534

50 2911086 2911060

51 1043774 1043763

52 359307 359302

53 119890 119888

54 39243 39242

55 12763 12762

56 4191 4151

57 1405 1405

58 485 485

59 175



66

p =12 (cont.)

k .Ll~2,‘k Clal,k
60 68 68

61 26 26
62 1 1

63 5 5

64 2 2

65 1 1



13

k L3,k i3,k
0 1 *

1 1 *

2 2 *

3 .5 *

4 11 "

5 26 *

6 68 *

7 176 *

8 492 *

9 1446 *

10 4435 *

11 14140 *

12 46415 1301

13 154658 13999
14 517121 93569
15 1711908 489387
16 5546619 2179949
17 17422984 8610789
18 52664857 130809058
19- 101093020

152339952



(ccnt.j

p

k L3,k Ci3,K

20 | 420048805 '306619793

21 1101083128 864317147

22 2739261020 2273437235

23 6461056816 5597433239
24: 14441470390 12932769342
25 30583652956 28100037365
26 61372294334 57519070110
27 116724411757 111089419502
28 210474287115 202705284331
29 359954668522 349854951952
30 584089835857 571708043354
31 899632282299 885315952770
32 1315729343451 ~1360116617536
33 1827823498798 1811764113815
34 2412694353115 . 2397114478044
35 - 3026821673656 3912567495251
36 3609810088490 3597513119353
37 4093273437761 4083272448966
38 4413678080790 /4406012122869
39 4525920859193 4520384306832



37

p =13 (cont.)
k Lis,x €13,k -
40 4413678080790 4409911747398
41 4093273437761 4090861008231
42 3609810088490 3608355629886
43 3026821673656 3025996522703
44 2412694353115 2412253931236
45 1827823498798 1827602341191
46 1315729343451 1315624835444
47 899632282299 899585775383
48 584089835857 584070320028
49 359954668522 359946928749
50 210474287115 210471375962
51 116724411757 116723367957
52 61372294334 61371935016
53 30583652956 30583533061
54 14441470390 14441431145
55 6461056816 6461044052
56 2739261020 2739256828
57 1101083128 1101081723
58 420048805 1420048320
‘59. 152339952 152339777



(conts)

L_Z.

60

61

63

54

65

67

68

69"

70

A

72

73

74

75
76

77

78

13,k

52664857

17422984

5546619
1711908
s17121
154658
46415

14140

4435

1446

492

176
68
26

11

38

52664789
17422958
5546608

1711903

517119

154657

46414

. 14140

4435
1446

492

176

68

26

11



39

p =14

k Lie,x Cia,x
0] 1 »*

1 1 »*

2 2 *

3 5 *

4 1M1 *

S . 26 *

6 68 .

7 177 »

8 495 *

9 1464 *

10 4541 *

1 14775 '

12 50159 *

13 175652 3159

14 628635 39260
15 2271860 300748
16 8191607 1799700
17 29148848 9181185
18 101403945 41613518
19 342260é93 171301235



40

p =14 (cont.)

¢ P‘4ik“ “914;3

20 1114246152 ' 648723984

21 - 3483731123 2278745633

22 10428156463 7466604072

23 29823515196 22916781627 -

24 81379048741 66099464855

25 211701728866 179638437584

26 524838288774 461011580013
27 1239859474951 1119306632640

28 2791316427401 2575222889571

29 5990156004406 5622435575500

30. 12257461922574 11663261941318

31 23925444193310 23013407529653

32 4456478241342¢ 43234705737618

33 79245514741538 77402043968500
- 34 134551443607315 132152655846345

35 218370131994476 215327701580998

36 336656477955759' 335032391116513

37 502149047941551 498043461420246

38 712113254298926 707689564672453

39 966119418676935 961585825489930



\

p = 14 (cont,)

k Lig,x Cie,k

40 1254253893785795 1249834675602570
41 1558495757031738 1554398715428131
42 185382484 1346885 1850212617950038
43 2111235531267396 2108207254742072
44 2302269388519749 2299855868850890
45 2404130854745735 2402302590759788
46 2404130854745735 2402814904220039
47 2302269388519749 2301369651720480
48 2111235531267396 2110651394921418
49 1853824841346885 1853464867161397
50 1558495757031738 1558285275004448
51 1254253893785795 1254137166462738
52 966119418676935 966058045338745
53 712113254298926 712082670286631
54 502149047941551 502134606361267
55  338656477955759 338650016859694
56 218370131994476 218367392720691
57 134581443007315 134580341919994
58 79245514741538 79245094691327
59 4564782413424 44564630072987

41



%2

o) 14 ° (cont.)

k L1e,x Cra,k

60 23925444193310 - ,23925391528276‘
61 12257461922574 12257444499522
62 5990156004406 5990150457761
63 2791316427401 2791314715482
64 1239859474951 1239858957825
65 524838288774 524838134114
66 211701728866 211701682450 .
67 81379048741 81379034600
68 29823515196 29823510761
69 .10428156463 10428155017
70 3483731123 3483730631

71 1114246152 1114245976

72 342260293 342260225

73 101403945 101403919

74 29148848 29148837

75 8191607 8191602

76 2271860 2271858

77 628635 . 628634

78 175652 175651

79 50159 50159



p =14 (cont.)

k Lie,x : | Cis,x
80 . 14775 _ 14775
81 4541 - ' - 4541
82 1464 1464
83 495 495
84 77 | 177
85 68 : 68

86 26 ' ' | 26

87 11 ‘ 11

88 5 , 5

89 2 o 2

90 1 - N

o1 . 1 | 1

43



p = 15

k Lis,x Cys,k
0 1 *

A 1 *

: s ;

3 5 *

4 1 *

5 26 *

6 68 *

7 177 : *

8 496 *

9 1471 *

10 4583 *

11 15036 *

12 51814 *

13 185987 *

14 691001 7741

15 2632420 110381
16 10176660 959374
17 39500169 6499706
18 152374465 37539466
19 578891716 192842712



45

p =15 (cont.)

k LIS,k ClS,k

20 2149523582 901377310

21 7753406889 3885009655

22 27040032015 165572583105

23 90859878747 58393017190

24 293429720936 205715634053

25 909199479603 683177510788

26 2699941862354 2144541235919

27 7678976881470 6377475240399

28 20910536197366 18001615191104

29 54513628209893 48311050541875

30 136070590191317 123449595358013
31 325264684039708 300749354421503
32 744823014518211 699350108423184
33 1634428386201309 1553855733393286
34 3438285431507061 3301861994911062
35 6936720574597423 6715921394433155
36 13426937977152944 13085237079085229
37 24944913304587039 24439136746521945
38 44497508446112065 43781285251726544
39 76242525660396354 75271977853717106



i

15

(cont.)

Lys,k

s,k

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
S8

59

125521270445592815
198626349980261157

302194587531738164

442167645425634116

622367640359865212
842878560010352632
1098571996084797125
1378203771448328912

1664504614806849040

1935518921253340732

2167174862664381524

2336721756356087856

2426376196165902704

2426376196165902704
2336721756356087856
2167174862664381524
1935518921253340732
1664504614806849040
1378203771448328912

1098571996084797125

46

124262478451794760
197063431080433042

300336662510870107

440052795351963640

620062341104086439

840472214620329758

1096166036361399038

1375900185773096860
1662392479364026361
1933664512190616574
2165616006894383011
2335467291963665033
2425409960013204929

2425664021535713098

2336219576723209859

2166836191744515302
1935300544660143022
1664370030624532870
13781é45248324eees7

1098527430882329780



(conf.)

p = 15

k Lis,k Cis,x

60 '842878760010352632 842854834413817653
61 622367640359865212 622355382845277188
62 442167645425634116 442161655252206509
63 302194587531738164 302191796209764061
64 198626349980261157 198625110119074266
65 125521270445592815 125520745605786906
66 76242525660396354 76242313958512824
67 44497508446112065 44497427067016907
68 24944913304587039 24944883481057701
69 13426937977152944 13426927548992045
70. 6936720574597423 6936717090864854
71 3438285431507061 3438284317260417
72 - 1634428386201309 1634428043940840
73 744823014518211 744822913114198

74 325264684039708 326264654890A34

75 136070590191317 136070581999699

76 54513628209893 54513625938028

77 20910536197366 20910535568729

78 7678976881470 7678976705817

79 2699941862354 2699941812194

47



4

48

p =15 (cont,)

k L1S{k B | C,S,k_

80 909199479603 9@9199464828
81 293429720936 '293429716395
82 90859878747 90859877283
83 27040032015 27040031520
84? 7753406889 7753406712
85 2149523582 © 2149523514
86 578891716 ' 578891690
87 152374465 152374454
88 39500169 39500164 .
89 . 10176660 10176658

90 - 2632420 2632419
91 691001 691000

92 iasésr 185987

93 .- 51814 51814

94 15036 15036

95 4583 - 4583

96 1471 1471

97 496 496

98 177 177

99 68 68



p =15 (cont.)

k - Lys,x C1s5,%
100 26 ' ‘ 26
100 1N 11
102 5 5

103 2 < 2

104 1 1

105 1 | 4 1



p = 16
k Lis,x Ci6,x
o . . *
1 *
2 2 *
3 5 *
4 1" *
5 26 *
6 68 *
7 177 *
8 457‘ *
9 1474 *
10 4601 *
11 15144 *
12 52496 *
13 190443 *
14 720298 *
15 2821116 19320
16 11353457 311465
17 46541024 3042808
18 192525021 23118465
19 796277250 149685670

50



51

p =16 (cont.)

k Lis,x 16,k

20 3264731685 862572395

21 13169762612 4528544658

22 51944608863 21961480198

23 199325942738 99251914621

24 741262597319 420560727420

25 2663871179403 1678281686360

26 9231717579186 6329077092453

27 30807136431804 22618117867415

28 98902152234053 76773365086100

29 305278273828736 247999842702735

30 905723378795687 763685360909770

31 2582678933141963 2245154532231552
3z 7078696345634 785 6309879915290263
33 18651996404491557 . 16972802610729232
34 41260351628555?64 43742890748220477
35 115191335532066321 108119250899529124
36 270167167501687087 256520586246582461
37 609958885797372810 584673421992357274
38 1326136343400463716 1281134076961638346
39 2777537605930232398 2700579614533070386



52

p =16 (cont,)
k L‘l_6,k C'_,sik
40 5606321256083832230 5479829827952799857.
41 10909380006413889417 10709494827604086670
42 20472851567540820478 20169093598306723982
43  37064510246977549534 36620483849338454029
44 64755703757207605426 64131220183281379663
45 109211416604009007814 108366231335871500301
46 177848696079000172225 176747716330872745639 -
47 279730709445943481878 278350098613104210378
48 425052270572963469105 423385461441565247736
49 624101038803773627548 - 622163407013949073453
50 885660423533434300260 883491393721262596160
51 1214956017367798514471 1212617736381684350878
52 1611417137591950662088 1608989506687991413608
53 2066686548593529103442 2064259206012034697756
54 2563407506160249980411 © 2561070072143092759372
55 -3075292698315733707376 3073125021226493922716
56 3568803573245228168766 3566867715628928049061
57 4006453983295094401806 14004789260291990621810
58 4351363f73523456284236‘ 4349984835162465146681
59 4572323361987395717504 4571224710742375695904



16

(conf.)A

Lis,k

16,k

60
61
62
63
64

65

66

67
68
69
70
71
72
73
74
75
76
77
78

79

4648429222263945620900
4572323361987395717504

4351363173523456284236

- 4006453983295094401806

3568803573245228168766
3075292698315733707376
2563407506160249980411
2066686548593529103442
1611417137591950662088
1214956017367798514471
885660423533434300260
624101038803773627548
425052270572963469105
279730709445943481878
177848898079000172228

109211416604009007814

'64755703757207605426

37064510246977549534
20472851567540820478

10909380006413889417

53

4647586298937784001491
4571700970421071914980
4350920993620381139035
4006151782717342115727
3568604944103910221700

3075167175805421897902

1 2563331263109749220793

2066642050873380637099
1611392192597266839355
1214942590399997790201
885653486802431529240
624097600514858383973
425050636143463019881
279729964622586702774
177848370814214728354
109211280533389667566
64755649243571203894
37064489336439080294

20472843888563310367

10909377306471851409



p =16 (cont.)

k Lie,k. Ci6,x

80 5606321256083832230 5606320346884302466
81 2777537605930232398 2777537312500496686
82 1326136343400463716 1326136252540580428
83 609958885797372810 609958858757339331
84 270167167501687087 270167159748279703
85 115191335532066321 115191333382542562
86 47260851628555164 47260851049663380
87 18651996404491557 18651996252117066
88. 7078696345634785 7078696306134605

89 2582678933141963 2582678922965298

90 905723378795687A 905723376163265

91 305278273828736 305278273137734

92 98902152234053 98902152048065

93 30807136431804 '30807136379990

94 9231717579186 9231717564150

95 2663871179403 2663871174820

96 741262597319 741262595848

97 199325942738 199325942242

98 51944608863 51944608686

99 13169762612 13169762544



55

p =16 (cont.)
Lis,x 16,k

100 3264731685 3264731659

101 796277250 796277239

102 192525021, 192525016

103 46541024 46541022

104 11353457 11353456

105 2821116 2821115

106 720298 720298
107 190443 190443

108 52496 52496

109 ‘ 15144 15144

110 4601 4601

11 1474 1474

112 497 497

113 177 177

114 68 68

15 26 26

116 1 1M

17 5 . 5

118 2 2 -

119 1 1

120 1 |



56

p =17
k L7, Ci7,x
(0] 1 *
1 1 * -
2 2 *
3 5 *
4 " *
5 26 *
6 68 *
177 *
8 497 *
9 1475 *
10 4608 *
11 15186 *
12 52763 *
13 192218 *
14 732472 *
15 2905512 *
16 11932174 48629
17 50411413 880840
18 217511951 9597679
19 950868860 81134475



54280006695385411809

57

p =17 - (eont,)

k Li7,x Cy7,x

20 4177279665 584070235

21 18296525771 3743001968

22 79325102628 21872619648

23 338296078276 118219705904

24 1411765943421 596418502890

25 5741051079728 2826245703364

26 22676300605294 12637403418903

27 86784366393764 53508871585831

28 321234417272839 215149072500451

29 1148593987918546 823402894660149.

30 3963769077757287 30054 10655080960

31 13195353648075411 10479890111027882
32 42362864281584321 34964179546197292
33 131148370035442310° 111759155893835862
34 391539812045990580 342653895232471165
35 1127433671455288204 1008812491101019168
36 3131891884686364176 2854788877514025792
37 8395457287624530088 7772051747899351567
38 21724015569868084675 20372871858428135419
39 51457832868217433374



17

(cont.)

Lysx

C

17,k

40
41
42
43
44
.45

46

47

48
49
50

51

52

53
54
55
56
57
58

59

131007119329183389752

305533163531920156821

688784125211424981966

1501481098415531841466
3166034784548145937607
6459711714000551101633
12757029559816163735517
24392513824970383789517

45170996006605836763143

_ 81036030181360694500427

140872080022355281834324

237359406149123114746239

387724075281462985272675

614140260304462130385026 -

- 943470250426526060723404

1406001649040108855147043

2032897246483081019191586

2852239339913852728731860

38838322684936436998365716.

5133293720541433657068816

58

125324294848760195159

294497823353305550364

668111968577834234653

.1464113416605849309120

3100835593668327754902
6349876249144888287729
12578335989179680499455

24111682226859005541488

. 44744563014255916056629

- 80410262033241321563285

139984481513018036868703

236142280545152528949415

386110319260510311513279

612071145530742434044913

940904415034488076173270
1402924018443117934495312
2029326274858900979978955

 2848230949788953643852653

3879479256835728968412608

5128720018701909152525162



p =17

(cont.)

Lia,x

Cy7,x

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76‘
717
78

79

6586342935767421267463627

8204477211622181835575404

9923297786436063850375120

11654518975210565207321726
13292146986845604951480332
14722522059385159911201458

15837042684113299970813096

16545654197751211495418728

16788801124652327714275292

16545654197751211495418728

15837042684113299970813096

"14722522059385159911201458

13292146986845604951480332

11654518975210565207321726

 9923297786436063850375120

8204477211622181835575404
6586342935767421267463627
5133293720541433657068816°

3883832£84936436990365716€C

1 2852239339913852728731860

59

6581693407803871994261460

'8199904045281537904481391

9918945800838662488792886
11650512079029430075911365
13288577881062315200410221

14719446568052952340567857

115834479151082362855242764

16543587434958539283125523
16787189663016572148130262
16544439216788667132483821
15836157010262727784177955
14721897951409598794803546
13291721931136733758792325
11654239242866686621899761
9923119936995160480575206

8204367999880312728010158

6586278179927593347304878

5133256655976673016240492

3803811812063958911512921

2852228430526167335236082



17

(cont.)

Lya,x

Ci7,x

80

81

82

83

84

85

. 86

87

88

89

20

91

92 -

93
94
95

96

97

98

99

2032897246483081019191586

1406001649040108855147043

.943470250426526060723404

614140260304462130385026
387724075281462985272675
237359406149123114746239
140872080022355281834324
81036030181360694500427

45170996006605836763143 .

- 24392513824970383789517

12757029589816163785517
6459711714000551101633
3166034784548145937607
15014810984 15531841466

688784125211424981966

305533163531920156821

131007119329183389752
54280006695385411809
2172401556986808467S

8395457287624530088

60

2032891640159124992742854

1405998871501593725223996

943468924289889230478354°

614139650345485473115615
387723805114268443548062

237359290957779829271247

140872032761501503754974

81036011529363711116935

"45170988927909338753810

24392511242291411147353

12757028684092774813156

.6459711408722274640471

3166034685645993012551
1501481067608395223673
688784115979707350965

305533160868048962382

~131007118587920787850

54280006496059467600
21724015517923475316

B8395457274454767299



50411413

6l

p=17 (cont,)

k L7,k Ci7,k

100 3131891884686364176 3131891881421632423
101 1127433671455288204 1127433670659010928
102 391539812045990580 391539811853465548
103 131148370035442310 131148369988901281
104 42362864281584321 42362864270230862
105 13195353648075411 13195353645254294
106 3963769077757287 3963769077036988
107 1148593987918546 1148593987728103 .
108 321234417272839 321234417220343
109 86784366393764 86784366378620

110 22676300605294 22676300600693

111 5741051079728 5741051078254

112 1411765943421 1411765942924

113 338296078276 338296078099

114 79325102628 99325102560

115 18296525771 18296525745

116 4177279665 4177279654

117 950868860 950868855

118 217511951 217511949

119 50411412



p =17 (cont,)

k IRITRY. Ci7,6
120 . 11932174 11932173 -
121 2905512 2905512

122 732472 732472

123 192218 192218

124 52763 52763

125 15186- 15186

126 . 4608 4608

127 1475' 1475

128 497' 497

129 177 177

130 68 68

131 26 26

132 1 1M

133 5 5

134 2 2

135 1 1

136 1 1



p =18
k Lia,x 18,k
0 1 *
1 1 *
2 2 *
3 S *
4 11' *
S .26 *
6 68 *
177 *
8 497 *
9 1476 *
10 4611 *
11 15204 *
12 52872 *
13 192917 *
14 737248 *
15 ‘2939612 *
16 12180208 »
17 52211412 123867
18 230341716 24974085
19 1039651295 30134509

63



p =18 (econt.)

k Lig,x - 18,k

20 4769060224 2ei4s417o

21 22077090175 2236622385

22 102405806817 15822140019

23 472752601530 102120272749

24 2158737372439 610230786880

25 9698621668842 3407994560102

26 42681362095598 17903411689892

27 183329413930393 88889957679123

28 766437448902278 418617683869058

29 3112054241524242 1875340614436735

30 12253485516048893 8010675572441072

31 46733208420738751 32692889274350103

32 172509020264405007 127697179143259259

33 616037183140022935 478089202959492921

34 2127620200311537848 1717979537035188459

35 7106062209729616481 5932393907656280767

36 22952094444965640286 19706802208869010859

37 71701132617245623768 63038411161244206000

38 216681541003250716320vl 194352165367024105109
633601653376111363593 578001133691694667563

39



p =18 (cont.)

k Lis,x Cys,x

40 1793194264854895121738 '1659415565590706071239

41 4913444067519444552289 4602308026506445107155

42 13038546926417524750191 12338848268204902303871

43 © 33519474563489245124430 31997495771394273774356

44 83508659556258379930576 80305497663049036015397

45 201584711917001477400777 195160117366234303060584

46 472346283752280675896235 459479814699501949399327

47 1073074898315581198338137 10485041615277004559093f7

48 2365450398978914127134154A ‘ 2319999100390533502979973

49 5061042496127326338402467 4979580592030839956458947

50 10513127007954985722198178 10371629709956292767647251

51 . 21208416546747990371335840 20970170037é22035624390539

52 415€0675683110142094329965 41171734876588410915604130

53 79134069680722628926098492 78518315917315022196658928

54 146438189381290965621352409 145492650100209964854124206

55 263422842996346728019105213 262014275417585588152816325

56 460737914605370736299273298 458701939465205244038269097

57 783689616782166314197684989 7808338060664897050630238205

58 1296603199495032978099604792 41292715358315119076307184560
2081856880665036957259864130

59 2086994527972548265650969136

65



(cont.)

C

18,k

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

79

3268589269065562267316819690
4981878354490925239628049799

7390672076614010938783954146

10673149936708264844860506348

.15006332197824310343745161459

20543803324450138242763315579

- 27387873852940601371250301085

35559007110886112805199626998
449669391715575115505908277&9
55389052946332895887847132012
66461784979601991336470939473
77689820576494693288978745235-
88475497654186096706783433766
98167462291442019288928867353
106123809466159103389550537749
111781540144818277409192075467
114722035311851620271616102401
114722035311851620271616102401
111781540144818277409192075467

10612380946615910338955053774§

66

326199835ﬁ860962933524415535

4973669227215322583245101404

7380744205184597528158504182

10661491065346487301872307284
14993036043620962783914846196
20529077233041347736764812608
27372033734588440368237222206
35542458893032925791289308913
44950148303689032766583418637
55372505680622206752153079037

66445946721905842945180611660

77675097168743448546203365385
88462204883081286565256696807

98155807347405797438707013507

106113885888637629940961526198

111773335489755905145258156954

- 114715448859703502223876433517

114716901953374968257425111039
111777656275468661051026066748

106120957206346270223944877681



18

Table I

(cont.)

Lig,x

Cig,x

80
81
82
83
84
85
86
87
88
89
90

N

g2 -

93
94
"95

96

97

98

99

98{67462291442019288928867353
88475497654186096706783433766
77689820576494693286978745235
66461784979601991336470939473
55389052946332895887847132012
44966939171657511550590827769

35559007110886112805199626998

27387873852940601371250301085

20543803324450138242763315579°

15006332197824310343745161459

10673149936708264844860506348

'7390672076614010938783954146

4981878354490925239628049799
3268589269065562267316819690
2086994527972548265650969136
1296603199495032978099604792
783689616782166314197684989
460737914605270736299273298
263422642996346728019105213

146438189381290965621352409

67

98165429383286130311882231739

© 88474091646930725872113343676

77688877103466725841272881081
66461170838015549419169854037
55388665221647655181814660393
44966701811981195149827815572
35558866238690899081741788464
27387792816863159149603199633

20543758153435479637946017690

15006307805303406676323970322

- 10673137179676092349581880591

7390665616901391214807012298

4981875188455835413196165329

32685877675084364949629606717

. 2086993839188392247088730182

1296602893961860214461646015

783689485775044321143053565

1 460737860325263299651246021

263422821272330958825072242

1146438180985833626052211668



o
n

18

Table I

(cont.)

Lys,x

Cis,x

100
101
102

103

104
105

106

107

108
109

110

79134069680722628926098492

. 41560675683110142094329965

21208416546747990371335840

10513127007954985722198178

5061042496127326338402467

2365450398978914127134164
1073074898315581198338137
472346283752280675896235

201684711917001477400777

- 83508659556258379930576

33519474563489245124430
13038546926417524750191
4913444067519444552289
1793194264854895121738
633601653376111363593
216681841003250716320
71701132617245623768
22952094444965640286

7106062209729616481

- 2127620200311537848

68

- 79134066548830731069971099

41560674555676467374309857

21208416155208177529067927

‘10513126876806615434230815

5061042453764462010277108

2365450385783560467705290
1073074894351812117759732
472346282603686687257389
201684711595767059937494
83508659469474013484316
33519474540812944503992
13038546920676473665862
4913444066107678607394
1793194264516599042965
633601653296786260788
216681840984954190481
71701132613068344077
22952094444014771415
7106062209512104525

2127620200261126433



18 (cont.)

737248

69

p =
k Lig,x ClB,k

120 616037183140022935 616037183128090760
121 172509020264405007 172509020261499494
122 46733208420738751 46733208420006279
123 12253485516048893 12253485515856675
124 3112054241524242 3112054241471479
125 766437448902278 766437448887092
126 183329413930393 183329413925785
127 42681362095598 42681362094123
128 9698621668842 9698621668345

129 2158737372439 2158737372262

130 472752601530 472752601462

131 102405806817 102405806791

132 22077090175 22077090164

133 4769060224 4769060219

134 1039651295 1039651293

135 230341716 230341715

136 52211412 52211411

137 12180208 12180208

138 2939612 3959612

139 737248



18 (cont.)

‘g
"

k L C

18,k ‘ 18,k
140 - 192917 ' o aszer7
141 52872 - . 52872
142 . 15204 15204,
143 4611 . © 4611
144 1476 , | 1476
145 497 . | 497
146 177 e ' A 177
147 68 : .. 688
148 26 . 26
149 11 T : ' -
150 5 ' - 5
151 2 2
152 1 ‘ : | 1
153 1 | 1

70



o]

10
11
12
13
1k
15
16
17
18

TABLE II

Time: Method II

Time: Method I

0;5 Minutes
1.2 Minutes
3.1 Minutes
8.0 Minutes
19.4 Minutes
52.0 Minutes
2.2 Hours

5.7 Hours

71

1.0 Minutes
2,0 Minutes
4,7 Minutes
11.1 Minutes
25,8 Minutes |
1.0 Hours
-2.4 Hours
/6,0 Hours
14,7 Hours

35.5 Hours



76
15
Th
73
72
71
-

69

68
67
66
65
64
63
62
6L

59
58
57
56
55
54
53

52.

51
50

TABLE III

Bgx B7,x Bgx Bisx

2125 -

2135
<2154
.2184
«2225
.2276
.2340
.2416
.2506
.2611
«2733
+287%
.3036
.3221
3433
«3674
3950
4265
U626
<50LL
«5513
.6056
.6682
<1397
.8236
+9200
1,032

3761
377
.3802
3854
.3927
o2k

L1ls5

4293
470
4679
o2k
.5209
«5540

- o592k

6366
.6878
«THT0
8153
.8ok5

6613

6635

.6699

6807 -
6962

. T266

.Th23

.T138 .
8118 1,155

8571 1,164
.9106 1,182

72

L9

M

L5
43
42

L1

39

38

37
36

- 35

3k
33
32
31
30

28

27
26

25

B8,k

Eox

B6.x

B15,%

1.162
1.314
1.491
1.699
1.942

20229 :

2.568
2,968

3.

4,00k
4 672
5.467
6.1416
7.547
8.896
10,51
12,43
14,71
17.k2
20.62
24,38
28,77
33.82
39.57
45,98

.9863
1,093
.27
1.362
1.532

1.730

1.964
2,240

2,566
2,952
3.410
3.956

h.6085

5.386
6.319
7.438
8.760
10.39
12,33
14,64
17.41
20.71
24,60
29.17
3b.47

9736
1.047
1.134
1.235
1.353
1.k92
1.655
1.846

2,072

2.338

2,654
3.030
3477
4.011
L,650
5.418
6.342
T.456
8.801
10,43

12,39

17.61

21,02

25.09

1210
1.248
1.296
1.358
1.433

1.523

'1.632

1.761
1.915
2,098 -
2.315
2,573
2,880
3.247
3.685
h,211
4,844
5.607

64529

T.647
9.005
10,66
12,67
15.11
18,07





