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- TRACTS FOR COMPUTERS
No.I'

-

'PREFATORY NOTE

During the course of the past five years the Department of Applied
Statistics in the University of London (University College) has carried out a
great deal of computing work of one kind or another béaring on special war
problems of a physical character.” Its members have been struck by the
absence of any simple text-book for the use of computers and still more by
the absence of cbviously necessary auxiliary tables. The present series of
Tracts for Computers will endeavour to fill this gap as far as it Hes in our
power. It will not concern itself with the higher mathematical theory, but
solely with the practical difficulties of the computer, or rather such difficulties
a8 we have met with in our own experience. The first tract will be followed not
only by others containing recently computed tables or by the republication
of old tables at present very inaccessible, but by tracts dealing with inter-
polation, guadratare, mechanical integration, calculating machines, tabling
machines, and bibliographies of memoirs and of tables having special value to
the practical comnputer. In regard to the present tract, giving the values of
the digamma and trigamma functions, we should ourselves have been saved
many weeks of work had it been in existence four years ago. Further, we
believe it will be of help not only in many physical problems, other than
those we have had to deal with ourselves, but to the schoolmaster, who grasps
the urgent importance of teaching practical mathematics to the modern school-
boy. The table of logarithms is not the only table that a schoolboy sheanld
learn to handle. . In most modern computing laboratories a table of logarithms

_in very rarely used—and when used it is generally one to 10 or 14 figures®
where multiplications are necessary which exceed the range of the ordinary
multiplying machine. Nowadays the schoolboy ought to be practised in
computing, and this practice should run parallel! with his algebmic work.
He should be exercised in the use of tables which are not becoming obsolete

* And where in seeking the sntilog. the schoolbay's knowledge of the provess-is idiel
1



2 ' PREFATORY NOTE

like the smaller tables of logarithms., He comes at fairl:} early stage to the
summation of series and he is liable to regard certain series as unsummable
because he hs.s not approached them numerically, Jusi; as he unfortunately
regards cert;ain integrals as unintegrable, because he is not introduced at a
quite early stage'to graphical, mechanical and numerical methods of quatim%ure
The present tract covers a very wide class of numerically summable series, and
we cap conceive no better practice $han the schoolmaster could provide for
his pupils by teaching theth to sum all such series by tabular aid. If the
pupil be asked at the same time to cempare the result obtained by summing
directly 15 to 20 terms of the series set (using tables of logarithms if he
likes ), he will have learnt during the process a good deal of the practical
value of Iegaﬂthms of tests for convergency, of partial fractions, of inter-
polation and of the value of tabular aids to the Somputer. He will further
have realised that “ proportional parts” are neither the sole nor necessarily
adequate method of entering a table ;—a belief not indeed infrequently found
to dominate the post-graduate as well as the schoolboy mind and probably
arising from the same limitation of experience—the very words “ mathematical
tables” being treated as synonymous with the smaller tables of eommon and
trigonometrical logarithms. '

K. P.

Avugust 1919,



TABLES OF THE DIGAMMA AND TRIGAMMA FUNCTIONS
2 1og I'(1 45) AND LlogT(i+s),
TO FACILITATE THE SUMMATION OF SERIES OF THE FORM
-5 B+ G+ A 4 oo+ Gp?™T '
e (PE+ @) (Pt + ). (pai+ o)

By Erzanor Pammman, M.A.

_ In work recently undertaken by the Biometric Laboratory on the torsion-
flexure of aeroplane propeller blades it was found necessary to sum a large
number of series of the form

S= § GeF At F G+ ...+ Byt
] (P;l'+g1}(.?l£+§!)"’{pﬂi+93)’ _
where the a's, p's and g's are numerical quantities; and any number of pairs
of factors in the denominator may be equal. By multiplying numerator and
denominator by & snitable numerical factor this can always be thrown into
the form
Se= § By + Bt + By 4 . F by gt

s O Fr) L GHr) 0 +8)(+8) .. G+ &)
~ As it stands this series is only very slowly convergent, as many as from 60 to
80 termos being sometimes required to calculate it to eight figure ascuracy. -

The expression‘ea.n always be broken up into partial fractions and we have

2[4 , A - . 4 B . B, By

s—g§1[i+rt+i+r,+‘"+€+r,..+i-i-s.+i-i-s,+'"+t+a.
C C, +.. + C,
(l-i-a,)’ (1+c,)’ G+a)i’

where the A's, B's and C’s are readily determined.
' 1—2



4 TABLES OF THE DIGAMMA AND

We cannot, however, re-arrange the terms in § and sum’ each of the series
B, ¢,

Eij‘ﬂ, cees 2;—_;_;, ey Em... separately, since a series of the form
p1 s':-_-& is divergeni;.-
Calling the ith term in the series v () we have
”(‘}_s-i-r si:r' +- +sir,.%if,8;+{-§s,+ +sfs,,
| Yt et
(3 () o e ( f,,.-%)
AN PSS A

Gx Gs ’ gu
tarar TGrar T Y vy

$2( At At ot At B4 Bet o 4 B

Also from the general theory of Partial Fractions we have®
A+ 4, +..4,+ B+ B+ ...+ B, =0,

. . - A — A, Agry “AwTm
whx&ng v(3)= TG+ iGHm) T TGt
— B;s, _ B3, _ Busy
s(3+8) t(E+8 T iG+s,)
4! (4 C,

(H-t;)’ o+ 8;}’+ +{s+s.}’
- I‘ .
%‘Fé;i'}‘bgis-f-...'i'bm_,w
G+r) Gard  An ) GHa ) (i€5P ... (+9,0 .
_‘_fi_ 4 _31 -Bs cl ﬂ'
ai+rl+,.. +‘:-———+?‘ -i-‘._Hl + ,..f iTs. + (m-i- ..,-i-{i.;_-;},,

then
ot Bl Byt + .+ by gy gitiinT
B A (+r) e GFr) G e G b A Gt n) . (T ) G0 (408
+Bilitrh. . Grrlita){i+ ol F+e)04 ...
. +Bpian) . G+l (e P i+ 4
FO i) rQ FHa (s + . + Cu i) (i [+ a)P .. T2 WL
Equating the coefficients of 27431 on each side of this identity we obiain the resuit
Ay +dg+.. ~tdpy+ B+ By +.. + By=0. :



TRIGAMMA FUNCTIONS b

But 3 are both absolutely eonvergent series, Bes:oe

s Fa) +ﬂ) d;-x( +b)’
wemaewm-arrmgetheiermsgz'sgndhgve

8= é’ E, t(t + ) —4, .-51 {541y

-BS._% _pS_H _  _p3_"

...&2

i=1 % (‘ + fﬂ)

1334 8) 11 3(1 + &) i1 ${E 4 85)
X 1 = 1 e 1
- _ — - =L .
G E‘.I. a2 G 5: (s +&) ‘ S'Ei (r*+8,)
Now it ia known® that
4 ¢
g—tlog rq +:}—--ey+ 2 Syt
a 1
where ¢y = Euler's Censt.ant=0'5??2i5?.... E
Therefore _
Se—4a {-"'_1 Ta+n)+qt—4, 2 logT(Lar)+ }—
H ar, og +r; Yy 2 dr, i 4 . z ¥
. ’ d .
—A-{Eiog r‘(ur..)ff,}
B{diogi‘{i-i-c;)é-q} — B, {g—glogi’(l+&)+7}—.. ~
H

d
- B {5 1og I‘<1+a.}+-f}

& dr @ - )
+G,d?1qgi‘(1{-s,)+0,d§_¥og ra +&}+-¢.+C,d—a-:!0gl‘(l +8);
or putting ‘-g: log T +r)=F(r),
- = 3
a
.delog FQ+n)=F(r)t |
and remembering that A, + ... + A+ B, + ... + B, =0, we have finally
S=“Alf("ﬁ—A’F (!‘,}— A= A.E(r-)
— B,F(8,) — BiF (&) — .-. — BuF (82)
+CF(a)+ CF(8) + ... + C F (a),

* Of.wm;hhrmﬂ Watson, Modern £nalysfs (3nd Edition), § 13-16.
¥ Tt is conveniant 50 speak of tham funstions as the ** digamma snd trigamma fanctions.™



6 , "TABLE§ OF THE DIGAMMA AND

where F(ﬁ)m&d?{x} are #heﬁmct*som here tabbdforwiuesqfwﬁm z=000
to &=2000, the increment in & being 02.

The tables were calculated by means of the asymptotic expanﬂans for the
logarithmic derivates of the Gamma-function
1 1 2  (=yB,

f(s)-ilegrﬁﬂ)_log(lw) it L E

@ _1 1 1 3 (B,
F@O=galogTU+ A=y +30775+ 2

in conjunction with the formulae

f(g_z')=—.§-+f(z),

Fe—)= 146G

If values of the functions outsuie the range of t;he tables are desired i;hey

may be obtained from the first of these pairs of equations, or, alternatively,
from the formulae

f(ﬂ)=iﬁg‘ﬂ~§=§;{ F ( -—_% _+§"(s—.'%2)‘+...+F (3— ;) +F (z)}

and?(m’)——l—{ (s—u +F(3—ﬁ——2)+ +F( 1)+F(z}}
’ TRt n 22

which are deduced from Gause’ multiplication-theorem for the Gamma-
function,

This latter pair are the more useful for vaiues of z lying between 29
and 40.
Eg -F(37-68)=log, 2+ {F (18:34) + F(1884)]
= 69314718
+ 146804980
+1°48114342
T = 364244030
F(37:68) = (F(18:34) + F (1884)} -
=3 { '0§306611}
+05169480
=} 10476091}
= 02619023,



TRIGAMMA FUNCTIONS. ' 7

-

Besides the values of the functions there are tabled theit second snd
fourth differences, and the formula of mterpo§atlon to be used is Everitt’s
Central Difference -Formuls: o

Fla+ba)=8+ - R0+ 1) 8’ﬁ+(¢+§)8§f}
+ 200G D@ D 91 984, 4.6+ D

where @ = increment in & =02,

ﬁ:f(a+‘02),~

Eg F (8 §15), )
a=860, . 8=} =1

F(8615) o F (8615)
- }(2'2987?652)+%i{ ;(4?9}} = 1(100m1999) -4 ¢ 4106y
+3(221006971) °© l35(482)]  +3(10953972) {H(;as)}
- 21042186, ‘ = 10059969,

It was not discovered until the §msent tables were almost compléted that
e certain portion of the work had been already performed. Gauss (Werke,

Bd 11, pp. 161, 162, Gottingen, 1863 etc.) gives tables-of = log I'(1+2)

correct to 18 decimal places for valués of s between 0 and 1, the increment in
s being 01. Prof G. N. Wateon (Report of the British éssocmaon 1916,

pp- 125, 128) gives tables of the same function correct to 13 decimal places
for all integers and halves of odd integers from 0 to 100, These two valuable
tables have been made use of as a check on the present 8-figure tables. ’

So far as has been discovered there are no other tables of g log ['(1 4-2).

The following illustrations are some which have recently occurred in
practice. They wers previcusly calculated by the longer method, and the
results obtained from the two methods agree exactly

1
@ 8= 2  FHID @I DL ET D

. 1
=3 [E_I__E.L }_l_}.____]

=1

3 1 1 1 1 .;.-l_i__l_ 1 }
,»-1[12%-1-75 165+ 50 96¢ 382:43100] .
w e F(T5) + 7 F (50) — o5 F(00) + g F(1:00).



TABLES OF TH‘E‘DIGMMA AND

F(75)=}( 28980321) + 13- 22392} ~bdA 44 { 21
{+ 95508551 + 22161 +26
— 24744436 + 2810 — 1 = 24747245,

Hence S=-00228062— 02062270
G01266
- 1321201

=02150529 — 02062270 = ‘00088259,

) . 1
@) 8= Gy @+ D@y

= 1 11 81 1-°1
‘5; [‘ Hi2Tam+1 4453 +§(4€+3}’]
=1F(50)— &.F(25)— HF(T5)+ & F(T5)
F(25)=—3}{ '23949368) + % { 54251} —gfy { 14{}}
« +-21554617 {-g- 52024 +129
\=— 22751993 + 6642 — 3 = — 22745354,
FOI5)= % _=23989321} +3 22892} — { 27}
: +°25508551 + 22161 +26
=-24744436 + 2810 — 1 =-24747245.
F(T5)=3{ 76976109 — & (32695) + i 75
+-75852269 31363f {+ 79}
= 76414189 — 4004 + 2 = 76410187,
Hence S=-100912249 — 04640108 *

01421585
02387818

= "04721652 — 04640108 =-00081544.
- 30 ,
W) S=Z 567+ 29)(60: 7 30) (605 3 31} .
_s[ga_sgssz 30'1]
T | 4 60i+29 60i+30 T 4 605+ 31 T 2 (6014317
=—3FAD+IFGH-IFED + s FED-
FI5=F(48 +3(02) -
= $(01762627) + %‘ 131(34312)) - & 5_.{';0' ¥ 1260)
+§ (:03648997) {4- $ (3315?)} ‘ {+ %‘(55)}
= 02077022 + 2352 — 1 = 02079373.




. TRIGAMMA FUNOTIONS : 9

FRH=F(B0+§(02))
=} (03648997) + %‘ { t (3315?)} . L%%—*é { 1}{55)}
+ § (05502211) + 41 (32056) 1+31(62)
=-05193342 + 2256 — 1 =-05195597.
FRD=F(50+§(02) \
=} (93480220) - £-8 { 3 {56379}} - i—% { 33(173}}
+§(91850853) ~ 144(53685) + 471 (165)
=-92121998 — 3801 + 2 = 92118199, o
Hence §="-01824499 — 00259922
383826 1948349
=-02208325 — 02208271 = 00000054
i = 1
@) 8=Z Griiye—T)(@+ 137 : _
=§[11 31 1 .91 1 .81 1}

Pl Rl [0S R A T A STl s R S TGS £ )

- emfrendr (Db @) ).

F(-P=$+F(- D=3 +$+F (D

=6¢+F(82+3(02))
= 685714286 + § (29962710) + 11 { #2000 - bbb e
+3(31405888) _ © 14+§(19845) Lot

= 685714286 + 30924827 + 2232 = T'16641345, :
F(32)=F(216 + § (-02)

= § (‘98407878) + % g(saas)}
"+ § (99148578) {+ $(5389)
= ‘98654778 + 604 = 98655382,

£ (32) = F (216 + 3.002)) A
~§sniniosny— &8 {, yoeem)
4 3(:36899640) |+ $(3897)
= ‘87080585 — 438 = ‘37080147,

Hence S= LY

T [‘91824499 - '83580}88]

15450061 ‘36995768
= £, 17274560 ~ 126575936] = — 00109301
| 1-5
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TABLES OF F{x) AND F{x) 2=300 to 400

Fe

| Fm | P Ew ®

s Fix) - F (=)

+%

At
+

7

200 | 92278434 [ 6165] ‘30403407 [ 47581 300 :-zsérxgﬁg azo01| -28382266 | 1795
202 | 93065235 | 6071 301B7540 {4650 303 | 1-26177818 | 3166] 28223108 | 1753
2-04 | '93845960 | 5970 -3BBAG32 | 4546) 3-04 | 1-26740703 | 3131 | 28065686 | 1736
%06 | 94620718 | 5889| 38589653 |4445) 306 | 127300457 | 3097 27910000 | 1768
2-08 | -95389582 | 5801 -38z97428 | 4347 ] 3-08 | 127857114 | 3063 | 27756022 | 3680

2-10 | +96152644 | 5715| *38Boo0gsso [4252( 310 [1-2B410709 | 3029 -27603723 | 1653
212 | -96900g92] 503X r37725023 | 41551 3'I2 | X-28g61274 | 2997 *27453077 | 1626
2:14 | 97661709 | 5549| 37446456 | 406G} 3'14 | 120508843 | 2964 27304056 | 1600
236 | -gB4o7878 | 5468| 37171087 | 3982 || 3-I6 | 130053447 | 2033 | "27156636 | 1574
218 | 99148578 | 5389 | -36899640 | 3897| 328 | 1-30505119 | 2001 27010750 | X550
220 | 99883889 | 5312| -36632119 | 38r4]| 3-20 | 1-371233885 | 2871 26866494 | 1525
2:22 | 100613888 | 5237! 36368413 | 3734]] 3-22 | 1-3166578g | 2840 -26723723 | 1501
224 | I-01338657 | $1563] 36108440 | 3656 )] 3724 | 1-32202848 | 2811 -2658z2453 | 1478
2:26 | 102058250 | s090| -35852123 | 3580 3-26 | 1-32733007 1 2781 | 26442661 | 1455
228 | 102772759 | 5020] 35590385 | 3506| 3-28 | 133260564 | 2752 26304323 | 1432

2:30 { 103482240 1 4550 | -35350154 | 3434 330 | 133785279 | 2724 | 26167418 | X470
2:32 | 1-04I86788 | 48B2| -35104357 | 33641 3'32 | 1-34307270 | 2606} -26031023 | 13891 .
2-34 | 104880446 | 2816 34861924 | 3200} 334 | 1-34826569 | 2668 | -25897817 13568
236 | 1-05581287 | 4750 34622788 13230|| 336 | 135343197 | 2641 | 35765078 | 1347
238 | 106275370 | 4586 :3438688x | 3166 3-38 | 1-35857177 | 2615 -25633686 | 1327

240 | 1-06956784 1 4624 -34154140 | 3103 || 340 | 136368548 | 2588| 25503621 | 1307
2:4Z 1-03637565 4562 -33924501 | 3042 || 3-42 | 1-36877331 | 2562 25374862 | 138
2:34 | 103313784 | 4502 33697905 | 2982 3-44. 1-373B3551 | 2537| 25247391 | 126
.| 2746 | 108085501 { 4443 <33474200 | 2624 || 346 | 1-378B87235 | 2512 ] 25121187 | 12490
248 | 1-09652775 | 4385 33253599 | 28671 3-48 | 1-38388407 | 2487| -24996233 | 1331
250 | 110315664 | 4328 -330357756 | 2B12{ 3-50 | 1-38887003 | 2462 24872310 213
252 | 1-10974225 | 4273 32820765 [ 2759 352 | 1-36383316 | 2438 24750000 [ 1105
254 | 111628513 | 4218 32608512 | 27060 3-54 | 1-3987710X | 2414] 24628685 [ 1178
256 | I-12278583 | 4164 *323989566 | 2655 3-36 | 1-40368471 | 2391 -24508548 | 1161
258 | 112924489 4312 32192075 |26051 3-58 | 140857450 | 2368 24389573 | 1144
a-6o x-!3566283 4060 | ~33987700 | 25571 360 | 1-41344062 | 2345] 242721741 | 2128
2:63 | 1'T4204018 { 009 | -35986061 |2510(] 362 | 1-4¥828327 [ 2323] -24X55037 | 1112
264 | I-14837%43 | 3060 | 325868 346% 364 | X-42310270 | 2301 ] 24030445 | 1096
2:60 } 115467508 | 3gr1| 31 7 | 24181 3:66 | 1-42789913 | 2279 *239249¢0 | Fo81
268 § 1-16003363 | 3863 | 37195749 | 23740 368 | 1-432672706  2258| -23Bris3q | 1o6s5

270 | 116715354 | 38161 ~31003786 | 2331 ]| 3:70 | 1°43742381 | 2236] -23600184¢ | 1051
2:7x | 1'17333529 3770} -JoBrq154 |22Bo|| 3-72 | 1-44215250 | 2216] +23587885 | 1036
2:24 | 117647035 1 3754 ] 30626811 | 2248H 3-74 | 1-44685901 | 2195 -23473622 1022
276 | 118558517 | 3680 -3044¥717 | 2208} 3-70 | 145254362 | 2175 23368380

2-78 | 110765619 | 3636 30258831 | 2169} 378 | 145630045 | 2I55] 23260145 | 994

280 | 1-197680B5 | 3593 -joopBrrg j2131) 3-80 | 1-46084774 | 2135 23152006 | gBo
#-82 { 120368758 | 3551 20899529 | 2004} 3-82 | 1-46545765 | 2115/ 23046697 | 967
2-85 1 120954980 | 3509} 29723038 {2058} 3:B4 | 147006646 | 2096 22941354 | 954
2:86 | 1-21557603 | 34681 ‘29548604 | 20221 3-86 | 1-47464428 | 2077 '2283?013 941
288 | 1-22146937 | 34281 20376193 | 1987} 3-38 | 1-47920133 | 20597 2273361

290 | 1-22732754 3389 20205758 { 1953} 3-90 | 148373779 | 2040 ] 22631146 | 915
2:92 | 23315181 | 3350 29037298 | 1920 392 | 148825385 | 2022 22520502 | 904
2Gg | 1-23Boqas58 | 3312 28870747 | 1888} 3-94 | 1-49274969 | 2004 | -22428042 | Boz
295 { 124470024 [ 3275 28706084 | 8501 396 { 149722549 1 1686 22329184 | 880
2-98 | 5-a5042514 § 3238 28543277 | 1825]] 398 | 1-50168142 | 196¢| 22230305 | 859

goo } 125611767 | 3207 | 28382206 | 1755 4°00 | 1-50611767 | 1952{ 23132296 | 857

Intsrpolation Formwila: . 4
F(+020)=gf, 485, - E (1) +0+ DIV}

+’-m+““fﬁ£{¢+z)vf.+(s+z)a‘m Where 6+ p=1.



TABLES OF F(z) AND E (%)

=400 to 600

#

1] 2 F ]
s F@m {2 k@ [ S a Fm | Em | %
400 | 1-50611767 | 1952 | -22132206 | 857 || 5700 | I-70611767 | 1372 | -18132206 | 473
402 | 1-51053440 | 1935 | -22035143 | 846 || 5-02 | 1-70973759 | X302 18066952 | 468
404 | 1-51493778 | 1918| 21938836 | B35 || 5:04 | 1-71334448 | 1203| 18002076 | 463
406 | 1-51030909 | 1001 | -21843364 | 824 || 500 | t-71603845 | 1284 | 17937663 | 458
408 | 152366018 | 1885 | 21748717 | 814 || 5-08 | 172051958 | 1275| 17873700 | 453
410} 1-52800053 | 1869| 21654883 | Bo3 || 5-x0 | x-7240B796 | 1266 -17810208 | 448
412 | 153233115 | 1853] 21561852 | 793 || 5:12 | 1-72764369 | 1257 | 17747155 | 444
4°X4 | 153663432 | 18371 -21460614 | 783 || 574 | 1-73118685 | 1248 | 17684546 | 439
416 | 154091000 | 1821 | -23378160 | 773 || 516 | 73471754 | 1230 ‘17622376 | 435
418 | 154518564 | 1806 | 21287478 | 763 || 528 | 1-73823583 | 1230| -17560640 | 430
420 | I-54043413 ; 3797 | 217197560 | 754 (| 520 | 1-74174182 | 1222 -17490335 | 425
422 | 1'5536647% | 1776| -21708305 | 744 || 5°22 | 174523559 | 1213 | -x7438455 | 42%
424 | 155787754 { 1701 | -21019975 | 733 || 5'24 | 1-74871723 | 1205 | 17377096 | 417
426 | 1-56207275 | 1746 20932290 | 726 || 5-26 175218682 | 1397 | -17327054 | 412
428 | £-56625050 | 1732| 20845331 | 727 [| 528 | 1-75564444 | 12B8| .17258324 | 408
4°30 | x-57041003 | 1718| -20759089 | 708 || 5:30 | 1-75000018 | 1280/ 17109103 | 404
4°32 | 1-57455418 | 1704 20673555 | 700 || 5:32 [ 1-76252411 | 1172 -37740286 | 400
434 | 157868040 | 1600| -2058872% | 691 || 5-34 | 1-76504032 | 1164 17081869 | 396
430 | 1-58278972 | 1676| 20504578 | 683 || 5-36 | 1-76935688 | x156| -17023847 | 392
4-38 | 158688228 | 1662} 20421117 | €74 || 538 | 1-77275588 | 1149 | -16566218 | 388
4°40 | 150005821 | ¥649 ] -2033B131 | 666 i 540 | 1-77614340 | T141| 16008976 | 384
442 | 159501765 | 1630} -z0256232 | 658 || 5-42 | 1-77951050 { 1133 | -16852119 | 380
4'44 | 1-50006074 | 1623 | 20174751 | 650 || 5-44 | 1-7828B427 | 1126| -16795642 | 376
4°40 | 160308760 | 1610 | -20003940 | 543 || 5:46 | 1-78623778 | 1118| 16739541 | 373
448 | 1-60700836 | 1597| 20013772 | 635 || 548 | r-78g5801x | 1112/, 26683813 | 369
4'56 ] 1-61X09315 | 2584 | -19934230 | 628 || 5-50 | 179201133 | 1104 | 16628454 @ 365
4'52 | 1-61307210 | 1572} +xg855333 | 620 || 552 | 1-79623152 | 1096 | 16573400 | 362
454 | 161903532 | 1560 10777048 | 633 |l 554 | 1-70054074 | 1089 | -x6518828 | 358
4°5C | 1-62208206 | 1547 -19609375 | 606 || 556 | 1-80283 1082| 56464554 | 355
4'58 | 1-62601511 | 1535 | -x9622310 | 599 || 5-58 | 1-80612658 | 1075 | ‘16410635 | 351
460 | 1-63083102 | 1523| -10545843 | 592 || 560 | 1-80040335 | 1068 | 16357067 | 348
462 | 1-63473349 | 1512 ‘10469567 | 585 || 562 | 1-B1266043 | 1063 | 16303847 | 344
404 | 1-63861995 | x500| -10394677 | 578 || 564 | 1-B1502491 | 1054 | -1625007% | 342
466 | 1-64249140 | 1488| 39319564 | 572 || 5-66 | r-B1516985 | 1047 -16198437 | 338
468 | 1-64634797 | 1477 | 19245824 | 565 || 568 | 1-82240431 | 1041 | -x6146240 | 335
470 | 1-65018977 | 1466 -19172249 | 550 || 5-70 | 1-82562836 | 1034] -16004379 | 331
472 | -65401601 | 1455] 19009232 | 552 || 572 | 1-828B4208 | 1027| -16042848 | 328
4'74 | 1-65782950 | 1444 ) -1g026768 | 546 1 5-74 | 1-83204552 | 1022 15901646 | 325
4'76 | 1-66162765 { 21433 | ‘18954850 | 54c || 576 | r-83523876 | 1014 | 15030768 | 322
4'78 | 166547147 | 1422 +1B883472 | 534 || 578 | 1-83B42185 | 1008 -r58g0213 | 319
4'8c’| 1-66928107 | 1412 -1BB12629 | 528 || 580 | 1-84150487 | 100z | 15830077 | 316
482 | 1-67291656 | 1401 -18742313 | 322 || 382 1-84475787 | 995! 15790057 | 313
484 | 167667803 1 1391 | -18672520 | 516 || 584 | 1-84701091 | 983| ‘I5740450 | 310
4'86 | 1-68040560 | 1380 ~18603243 | 511 || 5-86 | 1-85105407 | 9B3| -x5601153 | 307
4:88 | 168411937 | 1370{ 18534475 | 505 || 5-88 | x-85418730 | 977| ‘15642163 | 304
4'90 } 1-68781943 i 1360 18466215 | 500 || 590 | ©-85731065 | 971 15593477 | 302
492 | 160150588 ; 13501 -18398454 | 404 || 592 | 1-86042480 | 965| -15345093 | 299
4'94 | 169517884 | 13490] -18332186 | 480 || 5-94 | 86352901 | 955| ‘15507008 | 206
495 | 169883839 | 1331| 18264408 | 483 || 506 | 1-86662363 | 953 | -15449219 | 293
498 | 1-70248464 | 1321 18198112 | 478 || 508 | 1-86970872 | 947 -15401723 | 297
500 ; 170611767 | 1312 | 18132206 | 473 | 600 | 1-ByayBy3s | o4rt -15354518 | 288

Interpolation Formuig:

Ha+o28)=¢f, +-3f; —? e+ 1}8%, +(0 + 1) 8}

¢ (@ +1)(p+1)

MedliiiNag o +2)0%, +(0 +2) 8%} where §+p=1.



TABLES OF F(x) AND F(2) =800 to 800

= F@ | Y] Eew f&s Fo 12 ke | O

Goo | 187278434 | 94T | 15354518 | 288 1 700 | 2-0r564148 | 708 | 13313701 | 188
602 | 1-875B5034 | 935 | -15307600 | 285 || 702 | 2-0xB30068 | 704 | '13278396 | x86
604 | 1-87890735 | 930 | 15260068 | 283 | 7-04 | 202095285 700 | -13243277 | 185
600 | 1-88195495 | 924 | -15214619 | 280 || 706 | 2-02359801 | 657 | ‘13208343 184
G-08 | 1-88499326 | 915 | -15168550. ! 278 [| 708 | 2:02623620 | 693 | -x3173503 | 182

610 | -8880223¢| 913 | -15122758 | 275 || 7-to | 202886746 | 690 | 13139025 | I8I
612 | 1-89T04238 | 908 | -x15077242 | 273 || 712 | 203140182 | 686 ] 1 3104637 | 179
614 | 1-80405330 [ 902 | 15031998 | 270 | 714 | 2-03410032 | 682 *13070429 | 178
616 | 1-Bg9705520 | 897 | '14987024 | 268 | 716 | 2-03672000 | 679 | -x3036308 177
618 | 1-9c004813 | 891 | -14042318 | 265 || 718 | 203932390 ] 675 | 13002545 75

620 | 1-go3032i4 | 886 | .14807878 | 263 I' 720 | 204192103 | 672 | 12068866 | 74
6-22 | 1-gobooyzo | 88r | -148s53701 | 26I || 722 | 204451145 | 668 | 12935361 72
624 | 1-goBg7364 | 876 | -x4809784 | 258 | 724 | 204709519 | 665 | 12002028 | 171
626 | 101193123 | 871 | 14766126 | 256 | 726 | 2-04967228 1 662 | 12868867 | 170
628 | 1-92488011 ] 865 | ‘14722925 | 254 | 728 205224275 | 658 12835875 | 168

630 | 1-91782034 | 860 | -1467g9577 | 252 { 7-30 | 205480664 | 655 | 12803052 £67
632 | 192075196 | 855 | 14636681 | 250 | 732 | 2-05736398 ] 6% *I12770396 | 166
624 | 192367502 | 851 | 14594034 | 247 || 734 | 205997482 | 648 | x2737006 | 155
636 | 1-62658959 | B46 | 14551635 | 245 |t 736 | z-ob245015 | 645 | 12705581 | 263
638 | 193949569 | 847 | +14509481 | 243 || 7'38 | 2:06400705 | 642 | -xa673419 | 162

640 | 193239340 | B36 | 14467570 | 241 )| 740 | 2°06752853 | 638 | ‘2641410 | 161
‘642 | 1-93528274 | 831 | 14425900 | 239 || 742 | 207003363 | 635 | 12600581 | 160
644 | 193816377 | 826 | -14385460 | 237 || 744 | 207257237 | 632 | -r2577002 | 150
646 | 394103654 | B | -14343275 | 235 || 7°46 [ 207508480 | 629 | -12546362 157
548 | 1-943901%0 | 817 | -x4302316 | 233 || 748 | 207750094 | 626 | ‘12515019 | 156

650 | 194675748 | 812 | ir4261590 | 231 || 750 | z-oBoogoBz | 623 | «xz483812 | 155
652 | 194960575 | 808 | ‘14221004 | 229 [ 752 { 308258447 { 61g -:zgszg&: 154
G54 | 195244594 | 80F | -x4180828 | 227 || 7°34 | 2-0oB507103 | 616 | ‘12421862 153
6-56 | 1-95527810 | 799 | -T4240788 | z25 | 736 2-0B755323 | 613 | 112391117 | 152
6:58 | 195810227 | 794 | 14100974 | 223 || 758 | 209002835 | Sxc 12360524 | 151

6-60 | 196091850 | 790 | -z4061383 | 221 || 760 | 2.09240745 | 607 | ‘12330081 49
662 | 1-96372684 | 785 | 14022013 | 219 |: 2:09496043 | 604 | ‘12299788 | 148
664 | 1-96052732 | 781 | »13082863 | 218 | 754 | 2:09741737 | 60T | 12269642 147
666 | 1-96932000 | 776 | -13043930 | 2I6 | 766 | 2-09B6R30 | 548 12239644 | 146
668 | 1-g7z10491 | 772 | ‘13905214 | 214 || 768 | 2-10231324 | 596 | -razogyga 145

670 | 1-97488200 | 768 | 13866711 | 212 || 770 | 210475222 | 593 | ‘12180086 144
672 | 197765160 | 764 | -x3828420 | 211 | 772 | 3-10718528 | 590 | ‘12150523 143

:‘9504:3@ 760 | r13790341 | 209 | 7'74 | 10963244 ]| 587 | -x2121703 42
6-76 | 198316775 | 755 | '13752470 | 207 | 7:76 | 2:11203373 | 584 | -12001828 | 141
6-78 | 108501448 | 751 | -x3714806 | 205 | 778 | 2°11444938 | 581 | .1206268¢ - x40

&80 :-98863369 747 | 113677347 | 204 | 780 | 2-11685882] 579 | -12033692 | 139
682 | 195238543 | 743 | -13640003 | 202 |i 12004834 | 133
684 | 1:904X0974 | 739 | -13603040 | 200 || 7-B4 | 312166076 | 573 | ‘Tro76114 | 137
& 1-99682666 | 735 | 13566188 | 199 || 7B6 | 2:12405312 | 570 *II947532 | 136
688 | 1-99953623 | 73% | -13539834 | 197 || 7-88 | 212043978 | 568 | -ixg100B1 | 135

690 | 200223849 | 727 | -23493078 | 196 || 7-90 | 212682077 | 565 | -11890771 | 134
692 | 2-00493347 | 723 | 13436818 | ro4 [’,!-gz 2°1311g610 | 562 -n&ﬁzsgg 133
|

~3
[+
[

-
o
N
»
-
-
=]
W
g
o
3

94 | 200762123 ] 719 ] rX3420752 | 193 || 794 | 213356581 560 1183454 132
56-95 [ 2-01030170 | 716 ! V13384878 | 191
G9f | 201297519 712 | -13349105 | 190

700 | 201564748 | 708 | «r33r3701 | 1IB®

6 | 213592093 | 557 | 22805635 | 131
B | 2-13828847 | 554 | +21778853 | 130

:8-00 214064148 | 552 | ‘xzy51207 | 120

Tnierpolation Formuia:

fta+0a0)mefy+ 8~ R (o +1) ¥ 47 41 0}

+‘%ﬁ;ﬂ H#+2) 3%, +(0+2) 34} where #+g=1.



TABLES OF F(x) AND F(x)

T e 1 I 5
- T 83 ! j

| L e B N
' | + i !

%) - _— ]

" { f.( j — | strsase | 442§ .xosxéégg . 93
§ . 0T | 125 || 900 ziz, s } 0 | 104943
800 | 2- :406#431 PP I CErtdl Bt s | aoastim] 44 10472619 | 92

8896 | 549 | ‘11723 51 904 | 225595043 - *10450750 | OI
a0z i Erigey 96§ 547 | ~11g6286 § 128 | 9-{)6 3-258042?6§ 436 i 4 e a0
804 | 2-2453309 544 | 1166020 | 127 | 9-08 228013073 | 415 i ‘To428g7
f-06 | 2:4766:8?49 542 | 11641880 | 126 L9 51433 | ‘Togo7z83 | &
8-08 | 2-14900857 11614867 | Iz5 “ S 2‘222:;;’% 431 | 1o385582 8‘;
810 | -t p iS4 4 ‘11587978 124 [} grr2 226630864 . 439 ‘ ‘°36§‘§7 38
g | 2totostyt 3 | rdeiary 323 || 18 | 226833033 AR I
81q | 2-35 2z} -11534572 % | 227050575 . 42
8-16 | 215926902 1 53 -I11508053 | 121 | gx : 10 181 8?_
20 | uosens| s | v |t | oo | xirisrn] iy | sy o
B-20 | 2-16387225} 527 :::"’55379 120 || 922 | 2274 gszf 421 10257955 | BO
B2z 2r166:6595] o4 l .11229222 | 219 | &2 :Zggggg*ﬂ? 410 -:ozsgg; 85

. 5 18 |l g2t | 2- L AF? | -Toer
3«24 2 1'6845443 . ‘11483134 L | i 3| 2,25977432 457
20 | 217073765 519 . 65 ; 117 || g-28 | b . S0 | 25
gig 2&1?331559 517 | 1377205 . “ 030 | 2-216281545i 415 .§2§§§§31 84
830 | 217528856 | 515 -z:3sz§§? 157 | 932 2’2§§§§24§ ﬁ;' -10153887 24
. 17735629 512 | ‘1132577 113 || o3 | SagBoraas | 110 | oraaszb | 89
832 | 217735 10 | -1T1300208 | g36 | 228831398 | 41 848 | 82
-34 | 217081888 510 11274753 | 114 || 936 | 2 34c. 4oy | ‘10I1284
g‘;’é 2-18207638 502 i;;éﬁ;; 114 938 | 229093 ‘10002452 | B2
8:38 | 2-18432879 50 86 | 113 | 940 | 2-29295013 :g; ‘1002139 g:
840 | 2:18657615 | 503 :11:24 72 | 112 || 942 2:2_9495532 404 | I0051907 8;
3.42 2-78881847 ¢ 501 | ‘1L 992?0 1L | 954 229‘859 g 5] 402 | ‘10031755 %o
3:4 2-19105579 | 499 fﬁ:gng 111 l 9’43 Zzzgtggogo 401 | ‘I0011686
et 2.19328812 497 B iip " G 4 . 1696 8o
843 2A9551547 | 494 | 11124399 D950 | 230300103 | 399 oog3i78s | So
4 B8 0 492 | 11099729 . 109 ° 2 § 230499738 397 99?“,54 79
350 2:16773788 | ¢ 3075168 | 108 || 952 y 2 8475 | 306 | -000s1d H
832 | 219995536 | 490 ,‘m;,?,s To | O34 | ZIOSonATS | 390 1 0%05Tase 72
z~ze2:67£fg 432 .11026359 o7 | q-iag :gx ogézﬁéi 393 l 09912526 | 7
s§5 220437560 184 | 11002331 | Tob g | = 294318 | 391 | -ogfo2g20 77
S8 | acts8s el Bt el R tres S | “oosiaasy | 7
S | SaeaTzesy| 4% iogacoso | iog | 9o | s3iterss 18 | eeeneT | 70
7 B - 0 ! 5 Fi
864 | 221315811 e | loaaoaa: | 103 ‘9:22 32082600 | 384 -0g815310 75
866 | 221534174 4;‘3 -10882519 | 103 49 A 384 | -og7e6005 | 75
8-68 | 2-21752001 | 4 10838907 | 102 || 970 eazgraras| daa 00776955 | 73
I +10e3 ! 2|2 . go 1 74
I D) R 0 T o B
-2 . S108T ! 2-32864 &y 73
. 8gz | 467 | -1 oo | 976 23 £ | -007I00
874 | 2-22402 65 | -10788633 Il .78 | 23305038¢ | 37
Be76 | 2-22618809 4 10765477 | 100 || o7 76 | 0g70I137 | 73
8;8 222834440 | 463 :z;z; 69 | 59 90 2'333532‘;‘; 3;’,_5: -oggstég ;Z
eoa | 22l | b0 | So7iher | 32 35y 23 5 el |
8.8z | 2~ 110066451 4 - g82 1
Bod | 223470703 ] 457 | 10bat4sT %) a8 | aaesier | 300 | oresils "
b | ) | Rk e | ) o
: <IQ02 | . 2-344TXCY . =0
890 | z 24HS°3:§ :g; 10605781 95 l g'ga | 2‘22602625 366 E .095§i;;1 ;‘0
892 | 2-2433037 8 | -10583353 g5 } 000 | 234703568 365 | 0955297 &
B-aq | 2:24542264 o *105610I9 | 94 9j9g v 2-34984745 | 363 | -005347D
896 | 224753707 | 44 ‘10538780 | 03 | 00 ] 62 | ‘09516634 | 69
898 2'24964?05] 444 6634 | 03 1000 | kadk
g-co 2.25;75259I 44'2 ! 10536834 J_ |

Inicrpoiation F - 3y}
+6}"——- He+1)8% + (0 +x) 0, 5fi} where f4g=1.
flaxo2y=afyvef LIPEL ORI g oy arr, a8 2) 3] w
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TABLES OF.F(x) AND F (%)

z=1000 to 1200

N £ () " i
z i * (%) o * +
LA S I I I F | |
- ———— — | -
08690187 | 32 |
4 IT00; 2044266168 | 302 i ; 2
I00o 2~35r§5=:1;? ggi 122;2?%3 Jg‘g 1102 2.44339821 ;3; | ggggg;ég gi ;
10:0Z | 2:353054 8 [ 1T04] 244613173 i
1004 | 2-35555202 359 4994?327; 28 | 110t 241786225 | 209 Oggqggg -;:: I
1008 ! 2:35744634 | 338 | -0qq 48: 67 | 11-08 244358973 | 298 | 0863
1o-08§ 2435933708 | 357 | 004447 . 297 | -08615365 | 52
00426987 | 67 liriel 2245131433 g 08600554 | 31
o101 230122426 4 355 | . 946 260 | 67 § 11°T2. 243303504 296 | 8385705 | 31
Tods) 730008007 | ooy | otoraoe | 66 | 1ia7| Bizionse 2ot | oasesas | 35 )
Io-14; 2-36498797 | 353 "0939 go 5 | 86 l 1116] 245647026 | 203 8576 2 | 3o
Io-16 | 2:36686453 ¢ 351 '093’2 65 1118 245818301 | 203 | -085356427 |
1018 2‘3687375? 339 0933 4?6 5 111'20 2-45989283‘ 292 ‘08341819 50 ;
10720} 2:37060712 1 340 | ‘09339§§i 6; irozs 235159974 | 291 _;ggf,iizéo | .51; !
e It B v SO e piyreront sl e o et s | 4o |
T024: 2:37433577 | 34 09304230 63 ﬂ“,zé 246500485 | 28g | 284952 ol 4
o267 2:37019400 | 345 | 09287 64 | 1128{ 2-46670305 | 288 | 0848387 1 |
Io-28) 2.37805058 | 343 | -09269806 63 " 1130 2-46839840i ZSTE oB460517 43 ‘
1030} 237990283 | 342 -09252624 6::: —?H'\sz 247 71 286 1 ig‘mjzﬁg §3 i
5| U SR 8 i e e &
T0°34 | 2°38356G7 ; i 1125 247346723 P ]
el B e, Sl I “rggl 247515118 ) 283 | 08412551 | 48 |
IO-38 2-38?27771 337 =001 4;2 1 ?11.49 2-4?{}33227 282 .08398§2B £7 .:
1040 | 238011207 336 CYILTIGH J . 2-4785105% § 281 05384354 47 ¢
1042 2:39094488 ) 335 .*’9‘5“23 o 'i:f; 215038693 | 280 =ﬂ§379326 Zg ;
0744 | 2" 39477343 | 334 ‘091341 6 | 6o || 1145 2 38185868 279; ~ﬂs35:3§3 p
1040 | 2:39459863 | 332 ooty | g2 1148 | 2-48352856 | 278 | 083424 !
10'4812:39642054 | 331 | -ogrorry 60 111;,50 2-48519565 | 277 | -0832852z2 42 |
10:5¢ | 239823913 | 330 ,09084222 60 | 11-32| 2-4885097 | 276 ?gs‘l)ggg; el
105 | 340180641 | 328 | goarres | 39 HE SR R et Al |
10734 | 2°40 I'56; 24901 i
1036 2°40367514 1 326 ‘09035*;543 gg i:,,§g| 2-49183638 | 274 | 08273430 | 45 :
1058 2-40548060 325 | ~OQOIg ' 3 _o. 273 ’08259??0 45
- 2933 | 38 | 1160 2-4934897 08246155 | 43 |
16-60| 240728281 | 324 09008 86762 | 8 | y1-62 49534020 272 | - 8 42 214
10-62 | 2-40908177 | 323 :og o650 | 58 11641 240678817 | 271 ,0822’ géo [
1064 2:41087757 | 322 0a27085 S7 11166 2-49843333 | 270 08235080 g
TaHh6 241267004 321 ‘3395‘;595 37 63 250007579 | 265 | - 2055 I
10°68 ] 241445036 § 310 | 08038507 1150 2‘50:7155;}g 268; 08192143 | 44 )
el | 3 | S | )RR ) s L
~7Z | 2°4X . 30 7 H i
,’;;, 241g808 1 316 -03390945 | gz jiiggi 230001881 | 264 | -0815;395 P43
I1o-70 | 2-42158480 . 315 vasysi?g 36 i| 1178} 2-50824791 | 265 | -0B138833 ! 43
10-781 2-42335827 ) 3141 o 5945 {qu’&‘ 250087435 | 264 | 08125613 | 43
to-8c| 242512830 | 313 'ggg"‘;’?gs §§ |In-82 | 2-51149816 | 263 '03112427 a0
lo-fa 242080570 ) 312 | - 8812605 | 55 )l 11-84] 251311933 | 262 | 0 odenes f, 1
10-84] 2-42865087 | 310 '98 Iz;’g 54 Li1r-86| 250473788 | 261 ‘0808086262 P
To-86 2-13042083 | 309 - 54 || 1r-88! 251635382 ] 261 | -o8073 ;
ror88)2:43217874 | 308 | 08781707 / ",901 231796785 | 260 | rofoderss | 42 |
B E R S| & e s
1062} 243 I 1394 23211 080 ‘
10G4{ 243743394 | 305 :33735?3*13 e Ll St 257 | o§a2§33;| b I
To-98 | 2-43917055 | 304 oot s 53 | 1168; 232430459 | 236 | -08008543 | l
1098 | 2°44092213 | 303 | ‘087053 i 12700/ 2-52599501 | 256 07995743 | 4% |
11-00 | 2-44266168 § 302 | 08600187 | 52 !i.n | H !

Interpolation Formula;

THa+o28)=¢f, +0f, = ‘%" i + 18, +(2 £ 1) 3%y

[ ZTLES I)(eﬁ_ﬁ}}
+2

o +2) 8 +{8 +2) 8y} where f4g=1,



TABLES OF F(x) AND £ (z)

z=1200 to 1400

2 4

s | Fm [T fm [T 2| Ff@ [P B | %
I2:00| 2-5259950X | 256 | 07995743 | 41 [l I3-00| 2-6o291809 | 219 | 07404027 @ 32
12°02 | 2-52759280 | 255 | -07082084 | 4% j|1302| 2-60439780] 219 | -07393084 | 32
12:04 | 2°52518821 | 254 | 07970205 | 40 |[13-05| 2-Gog87533] 218 | -o73Bax7s | 32
12-06 2-53078099 | 253 | 07957587 | 40 [ 13-06| 2-60735067 | 217 | 07371295 | 32
12-08 | 2:53237125 | 252 | ‘07944949 | ~40 || 13081 2-60882385 ] 217 | ‘07360449 | 32
1210 ] 2°53395898 | 252 | -07932351 | 40 || 23'20] 2-61020485 | 236 | 07349635 | 32
I2 T2} 2°53554419 | 25 | 07919793 | 40 || r3-1z] 2-6x176370 ! 215 | 07338852 | 32
12'14} 2-53732690 | 250 | 07907275 | 39 |l ¥3-14| 2-61323040 | 215 | 07328107 | 3X
I2:15 | 2:53870710 | 249 | 07894796 | 39 |f 13-36] 261460404 | 214 | 0738738z | 31
12-18| 2:54028482 | 248 | -07882357 | 39 | 1318 2-61615735 | 214 | 07306693 | 31
12-20| 2-54386005 | 248 | 07869956 | 39 |l z3-20] 261761762 | 213 | 07296035 | 3(
12'22 | 2-54343280 | 247 | -078575095 | 39 [l ¥3-22] 2-61907577 | 202 | ro7zBsq00 | 31
12'24 | 254500309 | 246 | 078435272 | 39 |l 13-24| 262053179 212 | ‘07274814 | 3T
I12:26| 254857001 | 245 | 07832088 | 38 |l 23-26] 2-621985%70] 211 | 07264240 | 31
12-28 | 2-54813629 | 245 | 07820742 | 38 | 13-2B| 2-62343749] 210 | ‘07253715 | 30
12'30] 2-54969921 | 244 | 07808535 | 38 |l r3-30| 2-62488718)] 210 | 07243212 | 30
12:32 | 2°55125970 | 243 | 07796365 | 38 [ 13-32| 2-62633478 | 200 | -07232739 | 30
12-34 ] 2-55281776 | 242 | 07784234 | 38 |[r3-34| 262778028 200 | 07222296 | 30
1236 2-55437340 | 242 | 07772140 { 38 [ X3-35| 2-62022370 | 208 | -072128831 | -30
x2-38 2:555026062 | 24X | -o7760083 | 37 [l z3-38| 2-63066504 ]| 207 | -07201500 | 30
12-40 | 2-55747743 { 240 | 07748084 | 37 |l 13-40| 263210430 207 | -o7191147 | 30
12-42§ 2-55902585 | 239 | 07736082 | 37 |l 13-42| 263354350 ] 206 | -07:80824 | 30
12-44 256057187 | 238 | 07724137 | 37 || 13-44| 263497663 | 206 | -o7170530 | 29
I12-46! 2-962311551{ 238 | 07712229 | 37 |l 23-46| 2-63540971] 205 | 07260266 | 29
12-48| 256365676 | 237 | "07700358 | 37 |i 13-48| 2-63784074 | 204 | 07150031 | 29
1250} 2-56519565 ] 236 | -0o7688522 | 36 | 13-50| 2-63026973 ] 204 | 07130826 | 29
1252 2-56673218 | 236 { 07676724 | 36 |l r3-52) 2-64060667 | 203 | 07120649 | 29
12-54 | 2-56826634 | 235 | 07664962 | 36 | 23-547 2-64212150] 203 | -o7IIg50% | 29
12-56!| 256970816 | 233 | 07653234 | 36 [l 13:56( 2-64354447 | 20z | 07100383 | 29
1258 2-57132764 | 233 | 07041544 | 36 | 23-58] 2-64496534 ] 20z | -07099293 | 29
12-60} 2-57285478 | 233 | ‘07629888 1 36 |l 13-606] 2:64638419 | 2z0x | -o7080231 | 28
12:62} 2-57437900 | 232 | 07618269 | 35 | 13-62] 2-64780104 | 200 | -prO7QIQH -] 2B
"12-64 | 2:57590200 | 23Z | 07006684 | 35 || r3:64] 2:64021587 | 200 | -oyo6ig1g3 | 28
12-66] 2-57742227 | 231 | -07595135 | 35 ]| 23'66] 2-65062872 | x99 | -o7o59217 | 28
12-68| 2-57804015 | 230 | -0758362x | 35 |[13-68] 265203956 | 109 | ‘07049269 | 28
1270 | 258045572 | 220 | ‘07572342 | 35 || *3-70]| 265344842 | 108 | 07030348 | 28
72| 258196900 | 229 | -07560697 | 35 i| x3-72| 265485530 | 108 | -07029456 | 28
¥2:74| 2-58348000 | 228 | 07549287 | 34 | 13-74| 265626021 | 197 | -o7o19501 | 28
r2:76| 258498872 | 227 | -0753791% | 34 || 13-76] 265766314 | 196 | 07000754 | 28
13781 258649517 | 226 | ‘07526560 | 3¢ | 13-7B] 265006411 | 206 | 06999944 | 27
12:-80! 2-58799035 | 226 | 0y5¥5262 | 34 || 13-80| 266046312 | 195 | '0bgooi62 | 27
12-82] 2-58950128 | 225 | 07503088 | 34 || 13-82] 2-66186018 | 105 | -oSo80407 | 27
12-84 ] 2-59100095 | 224 | :07492748 | 34 || 13-Ba| 2-66325529 | 194 | -0boyobyy | 27
12-861 2:59249838 | 224 | 07481542 | 33 || 13-86] 266464845 | 104 | ‘06060979 | 27
12881 2-59359357 | 223 | ‘07470359 | 33 || 1388 2-66603988 | 193 | -0bys5T305 | 27
1290} 2°50548653 | 222 | 07439230 | 33 ]| 13-90| 266742808 | 103 | ‘06941658 | 27
12-g2}| 259607726 | 222 | ‘07448124 | 33 || 13-02| 2-6688:635] ¥oz | ‘0632038 | 27
12'94} 259846578 | 221 | -07437050 | 33 || 13-94] 2-67020179] 192 | ‘06922445 | 27
12-95] 2°59995209 | 220 | ‘07426010 | 33 }| 13-96] 2-67158533 | rgx | robgrz878 | 26
12-98| 260143619 | 220 | -0j4%5002 | 33 | 13-98| 267296695 19x | -06g03337 | 26
13-00| 2-6ozg1Bog | 219 | ‘07404027 | 32 | x400] 2-67434666] 190 | 06803823 | 26

Intergolation Formulg:
fa+-020) =g +8fy ~ 2 {($ +T)8Y, +(8+ 1) %5}
+ROLDIVD) (g 2y atfy +(942) 04} where 944=1.

'




TABLES OF F(x) AND F{(z)

¥=1490 to 1800 -

. 2 5 '] -7
v Fe | Ty ok LSl R [ 2] R |
X400 2674346661 190 | -06893823 | 26 k500| 2-74101333 | 166 | 06440378 | a1
402 2675724481 100 06884335 | 26 | 15-02| 2-742302371 166 ‘06441073 | 21
1404 267710040 | 189 | -06B74873 | 26 N 15.04( 2743580761 165 | -0643278g | 2r
I4-ab| 267847443 | 188 | 06865436 | 26 || 15-06| 2744873540 163 ‘06424526 -] =z1
1408| 267984657 | 188 | -068s6026 | 26 1508 | 2:74615957 | 165 | -064156285 | 21
I410| 268121684 | 187 | 06846642 | 26 | 510 2'74744201 | 164 | -06408065 | 21
I4-32; 268258523 | 187 | -06837283 | 25 | x3-12 2-74872280 1 164 | 06399865 | 21
14-14| 268395175 | 187 | 06827950 | 25 15714 | 2-75000195 | 163 | 06391687 | 21
14-16{ 2-6B531647 | 186 { 06818642 | 25 41516 - 275127947 | 163 { -06383529 | 2I
| x418) 2:68667921 | 185 | 06809359 | 25 | 15-x8] 2-75255537 | 163 06375392 | 2I
14-20| 2:68804016 | 185 | -068oo102 | 25 ll1520 2-75382063] 162 | 06367276 | 21
T4:22| 268939926 | 184 | -06790870 | 25 ([ 1522 2°75510228 | 162 {. 06350181 | 2r
1424 | 269075651 | 184 | 06781663 25 || 1524 275637331 | 161 | -06351106 | 21
i426] 2-69211103 | 183 | 0b772480 | 25 | 1526 275764272 | 161 | 06343052 | 20
1428 2-69346550] 183 | -06763323 23 | 13-28} 275891053 | 160 | 06335018 | 20
14-30| 269481725 | 182 | 06754150 25 | 15-30| 2:76057673 | 160 | 06327004 | 20
I4-32| 2-65676718 | 182 | 06745082 | 25 |l15-32 2751442331 160 | 06319011 } 20
E4-34 ( 2-69751525 { 181 | 06735500 | 24 [i15-34 276270434 [ 159 { -ob3tlo37 | 20
14:36| 269886158 | 181 | -.06726g40 24 |l 15-36( 2-76396575 | 159 | 06303084 | 20
34-38] 2:70020607 | 180 | 06717505 24 {1538 276522557 | 158 | .o6295151 | z0
I4'40 z’ymsgS?.; 186 | 06708894 | 24 {1540 276648382 | 1358 | .06287238 | 20
I4 427 2+70288962 | 180 | -of6gggol 24 1542 z-yﬁgn@ﬁ 158 | 06279345 | 20
I4:44| 270422871 | 170 | -06690045 | 24 || 15-44] 276899553 157 | ob271471 | 20
14°46| 2-70556600 ] 17¢ 06682007 | 24 [ 15:940] 2-77024906 | 157 ‘06263617 | 20
14:48| 2-70690151 | 178 | -06693092 24 | 15'48 2:77150400 | 156 | 06255783 | 20
21450 | 2+70823524 | 178 | 06664201 24 ||25°50] 277275837} 156 | 06247968 | 20
1452 2709567201 177 | -06655334 24 {11552 2-77400019 | 156 | -ob240173 | 19
14-54| 2-71089738 | 177 | 08646400 | 23 | 1554 277524744 | 155 | -o6232397 | 19
14-36| 2-71222575 | 176 -06633670 23 || 15°50] 2:77649315] 155 | -06224641 | 19
14'58| 271355245 | 176 | 06628873 | 23 | 15-58] 277773730 133 ob216go4 | I9
1460 271487734 | 175 | ‘06520100 23 i 1560 z=7389?99: 154 | 06200186 | 19-
T4-62 | 271620049 | 175 | 06611350 23 |j15°62| 2-78022008 | 154 | -06201487 | 19
1464 3-’;:g52:89 174 | 06602622 | 23 |l 1564 278146050} 153 06153807 | 19
1466 2-71B84154 | 174 | 06503018 23 | 1566 2-78269850] 153 | 05186147 |- 19
14'68| 2:720x5945 | 173 | ‘06585237 | 23 || 1568 278393436 153 | -06178505 | 19
X4:70| 272147554 | 173 | 06576578 | 23 [l 1s5-70] 278516000 | 152 | 06170882 19
1472 2°72279009 | 173 | ‘06567042 | 23 i 15-72 | 2-78640332 152 | .-ob363278 L 19
14'74| 272410285 | 172 | -06550329 | ‘23 [ix574 ‘2=78g63522 I5I | -obi35602 | 19
1476] 2272541382 | 172 | 063550738 | 22 || 1576 2-78886550 151 | ‘06148126 | 19
1478 2-7267231x { 171 | ‘06542170 | 22 15-78{ 279000447 | 252 | -06140577 | 19
14-80{ 2-72803069 | 171 | -06533624 | 22 [ 1580 . #79132183 | 150 | ‘06133048 | 18
14821 9-72933656 | 170 | ob5asTOL | 22 1582 279234769 | 150 | 06125536 | 18
I4-B4 2:73064073 | 170 | 06516600 | 22 15:84 | 279377204 | 150 | -obxzBogz | 18
214°86| 2-73194320 | 160 | ‘06508121 | 22 1586} 279400401 | 149 06110569 | 18
1488 | 273324398 | 167 |. -obgog663 | 22 15°88| 2279621627 | %49 | 06103112 | 18
I4:90{ 273454307 | 168 | -o64g1228 | 22 | 1590] 2709743615 140 06055674 | I8 -
I4921 273584047 | 168 | -06482815 | 22 | 13-92| 2-79865454 148 | 06088254 | 1B
1404 3-33313620 168 | «0bgy4423 | 22 | 1504 2'5298 145| 158 | -oboBoBsz | 18
1490 | 2:73843024 [ 167 | 06466053 | 22 1596 a-8or 9| 147 | 06073468 | 18
14-98| 273972262 ) 167 | ‘06457705 | 22 [l 1598 280230084 | 147 | -obob6102 | 18
15001 274101333 | 1566 | -06449378 | 21 |l 15-00| 2:-Bo351333 | 147 ‘cbosBysa | 18
. ] .

Interpolation Formula:
fator0)ymefyrof, - E itp 4 1) Bf 1094 )0}

+5 ge-';;iw-n) {(9+2) 8%, +(0 +2) 3} where P +p=1.




| TABLES OF F(x) AND F (%)

z=1600 to 1800

- ‘] 2

s Fo | %] Ew | 2] ) Fm | BT Fm | %
16-00 | 280351333 | 147 | 06058753 .| 18 || 17-00| 2-8623368B61 131 | 05712733 | I5
1602 | 280472435 | 146 | ‘obo51423 | 28 | 1702 2-86347875 | 130 | -o5706215 | 15
1604 | 2-Bo5g3390 | 146 [ -oboqqIto 18 || 1704 2-86461934 ] 130 | 05699712 | I5
1606 2-80314199 146 | 06036815 | 18 [l17-0b] 2-86575864 | 130 | 05603224 | 15
1608 | 2-80834863 ; 146 | -obozg537 | I7 || X708 "86689664 130 | 05686750 | IS
16-10| 2-B0g55381 | 145 | -06022277 | 17 || 17-10] 2-86803334 | 129 | 05680291 | 15
16-12 | 2-B1075754 | 145 | -obor5034 | 17 || 17-12] 2-86916875 ] 129 | r05673B47 | 15
1614 ] 281105082 | 144 | oboo780g | 17 § I714] 2-87030288| 129 | 05667418 | I3
1616 ] 2-81316066 | 144 | -oSooober | 17 J x7-16] 2-87143572| 128 | 05661003 | I5
1618 | 2-81436006 | 144 | 05903430 | 17 [ 17%B] 2-87256728| 128 | -05654602 | I4-
1620} 2-81555803 | 143} -05086237 | 17 | ¥y2c] 287369756 | 128 | 05648216 | I4
1622 ] 2-B1675456 1 143 | 05979081 | 17 |irra22] 2-B74820657 | 27 | ‘05541845 | I4
1624 2-81704966 1 343 | 05971941 | 17 |l 1724{ 287595430 127 | 05635488 | 14
16-26 | 281914334 | 142 | 05964819 | I7 | E7-26| 2-B7708076 127 | ‘05620145 | 14
1628 | 2:82033559 | 142 | 05957714 | I7 | 1728| 2-8B5820596| 126 -056228xL | 14
16-30 | 282152642 [ 142 | ‘05950626 | 17 | 17-30| 287032089 | iz6 | -05616502 | 14
16-32 | 282271584 | 132 | 05043554 | 17 || 17-32] 288045256 | 126 | -o5610201 | I4
16-34 | 2282390385 | 241 | -03036459 | 7 [l x7-34] 2:BBrgy307| 126 | rogbo3915 | 14
1636 2:82500044 | 141 | r05920461 | ¥7 || 17-36| 2-88200413] 125 | -05597643 | I4
16:38} 2-82627563 | 140 | ‘o5922440 | ¥7 || 17-38| 2-883B1303] 125 | -05501385 [ 14
16-40| 282745042 | 140 | ‘05915435 | I7 I 17-40| 2-88493068 | 125 | -05585141 | 14
1642 | 282864181 | 140 | -05008447 | 17 H 17242 | 288604709 | 124 | r05578911 | 14
16-44| 2-82982280 | 139 | 05001476 | 16 | I74¢| 288716225 F24 | -05572004 | I4
16-46| 9-83100240 | 139 | 05804520 | 16 | 17°46| 288827617 ] 124 | ‘05566492 | I4
16-48| 2-83218061 | 339 | 058873581 | 16 | 1748 2-88938885; 124 | -05560303 | I4
1650 | 283335743 | 138 | -05880659 | I6 {xy'50] 2:Bgos0029 | X123 | 05554128 | I4
16:52 | 283453287 | 138 | 05873752 | 18 jj17°52) 2-Bp16lo50 | 123 | 05547967 | I4
16-54 | 2-835706093 | 138 | 05866862 | 16 Jl17°54 2-89251948 123-] 05541819 | 14
15-56| 2-8368B7952 | 137 | -05850988 | ¥6 | 19-36| 2-8Bg382723 | 123 | 05535685 | 14
16-58 | 2-83805003 | 237 | ‘05853130 | 16 || 17-581 2-Bo493375 | €22 | -05520565 | 14
16:60| 2-8392208% | 137 | '0584628g | 16 J 1760} 2-85603905 | 122 | 05523458 | I3
1662 | 2:84038945 1 136 | ‘05830463 | 16 '17*62 2:89714314 § 122 -05517365 | I3
16:64 | 2:84155666 | 136 | -0583265% | 16 | 1764 | 2-80824600] 121 | +055r1285 | 13
16-66 2-84272251 | 136 | 05825859 | 16 | 17-66| 2-89934765 | 121 | 05505218 | I3
16681 2-84388700 135 | -05816080 | I6 [ 17:68{ 2-goc4qB0g | X2I | 05499165 | I3
16-70] 284505024 [ 135 | -05872318 | 16 J17-70] 2'90254732 | T2I | '05493I25 | I3
16-72] z284621%¥03 | 135 | -o580557% | 16 [ 17-72] 290264534 | 120 | ‘05487098 | 13
1674 | 284737237 | 134 |.°05798840 | .16 |l ¥7-74| 290374215 | 120 | 05481084 | 13
16-76| 284853147 | 134 | -0579%124 | I6 || 17°76]| 2.90483777 ] 120 | -05475084 | 13
36-781 2-84968922 | 134 | ‘05785424 | 15 [11778] 290593219 | 120 | 05409007 | I3
15-80| 2-B5084564 | 134 | -05778730 | 15 || ¥7-80| 2-90703541 | 119 | -05463123 | I3
4 16-82| 2-B5z000721 133 | -05772070 | 15 | 17-B2i 2-90811744 | 119 | 05457161 | I3
16-84 | 2-85335447| 133 | -05765416 | ES |l 1784 ) 2:g0g20828 | 119 | -05451213 | I3
1686 | 2-B543008g | 133 | 05758778 | k5 || 17-86]| 2-groz9793} 119 | 05445278 | 13
5-88] 2B5545708 | 132 | 05752154 [ IS5 || x7-B8| 2-9x1386319] 218 | ‘05439356 | I3
16-go{ 2-85660775 | 132 | -05245546 | 15 |l x7-90| 2:01247367 118 | '05433446 | 13
16-92{ 285775620 | 32 | -05738954 | 15 [l ¥7-92| 2-01355977 1 18 | -05427550 | 13
16-94| 285890333 | 131 | -05732376 | I5 || 1794 | 2-91464460G | 117 | 05421666 | 13
16-98 ! 2-86004915 | I3 | 05725813 | I5 J 1796 2'9*2'52844 117 | -05415795 | 13
16081 2-B6119366 | 131 | -057%9265 | 15 | 1798} 2:91681I01 | XI7 | -05499936 | I3
o0 ] 286233686 | 13z | -o5752733 | 15 || 18-00] 291789241 X17 | 05404091 | I3

Inserpolation Formula:
" flatoanl=efe+ O~ TE (¢ + 1), +(0+1) 8}
+ROFVGH) o )8, +(642) 47,) where 9+ $=1.
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TABLES OF () AND £ (%) | 2=1800 to 2000

| Fm 1% fm (2] fe [P osm |

18-00 2-91589:4: 117 | "0549400I | I3 || 19:00| 2-97052369 | 105 | -o3127082 | I1I
18-021 2-91897265 | 117 | -053068257 | 13 [ 1g02 297154888 | 105 | 05127831 | 1X
18-04| 292005172 | 116 | '05392437 | 13 [l 1004] 2-97257273 ] 103 05116591 | IX
18-06| 292172067 | 136 | ‘05336524 | 13 | 19706 267350532 | ¥o4 | ‘05111362 | 1IX
18-08 [ 2.92220637 | 116 { -05380833 | 12 | 1gOB 247461727 [ to4 | -05106I43 | II

18-101 2.92328396 | 115 | ‘05375050 | 12 | 2910 297563798 | 104 ] 05100035 | 1X
18-12 | 2:92435639 | 115 | “05360280 | r2 | 1512 297665765 | 104 | ‘05095738 | 1x
18-14 | 2-92542967 | Xt5 | -05363521 | 12 [ 19-14 297767627 | 104 | ‘05090551 | II
18:16} 2-92650180 | 115 | 03357776 | 12 || 19-16 2-97869387 ] 103 | -0508B537 II
18-18| 2-92757278 | 115 | -05352042 L. X2 | x9-1B| 2-97971042 03 | ‘050802 0

1820 2-92864262 | x14 | 05346320, ] 12 |l 1920 2-g8072505 | 103 -osc;rsogg 10
18-22] 2-92971137 | 114 | ‘05340811 | 12 | 19-22 208174045 | 103 | ‘050699

18-24 ] 2-93074886 | 114 | ~05334914 | 12 | 1924 208275391 | 1031 | 05064774 | 10
18-26| 2-93184528{ 114 | -05329229 Iz | 19:26| 2-98376636 | 102 | ‘05059650 | 10
18-28| z-93291056 | 113 | 05323557 | ¥2 || 19°28 z-98477778 | 102 | ‘05054536 | 10

18-30 2:33397470 | 173 | -05327896 | ¥2 { 19-30( 298578817 ] roz | -0so40432 | 10
18-32| 2-93503777 | 113 | ‘05312247 | 12 [19-32{ 2086 9755 | 102 | r05044339 | I0
18:34| 2-9360gg60 | 113 | 05306611 | 12 |f19-34 258780591 | 102 | ‘05039256 | 10
18-36! 2-93716036 | 112 | 05300986 | 12 | 10-36 2-9BBB1325| 101 | 030345184 | I0
18-38| z-g3B22000 | 112 | -035295373 | 12 1938 2gB9B1gs8 | 1o1 | nso2912: | 310

1840 293927851 | 112 | ‘05289772 | 12 [l 19-40) 2-90082400] rox ‘e3024069 | 0
18:42 [ 2-94033591 | 112 | -05284183 | 1= 19-42 | 299182921 | ro1 | -os019027 | lo
18:44 | 294139218 | 1rx | ‘05275606 | 12 19°44 | 299283251 | x01 | ‘05013995 | o
£8:46| 2-g4244735 | 11T } 05273040 | 12 1946[ 2:993824%1 { 100 | ‘03008973 | 1O
18-48| 204350140 | 111 | 05267486 | 12 | 19-48] 2:99483610] 100 ‘05003961 1 10

18-501 204455434 | 111 { ‘05261944 | T2 [l19-50( 2-99583630 | 200 | 04098050 | 10
1B52| 2-94560618 | 11z | -05256414 | 12 19°52 | 299683569 | too | -04993967 | 10
18:54 | #-94665651 | 110 | -o5250895 | 12 19:54 | 299783398 | 100 | wy0B8985 | 10
18:56| 294770654 | 110 | 05245387 | 12 1g-50| 299883228 99 | -o4984013 | 10
18581 294875507 | 110 | ‘05239892 | 12 19581 2-g5082755] 99 | -o4979051 | 10

18-60| 2:94980250 | 110 ‘052354407 It |l 19-60] 300082200 ¢9.| -0g9740090 | I0
18-62 | 2-95084883 | 109 | ~0522893¢4 | 11 1962 | 3-00181723| 99 { ‘04969157 | 10
1864 | 2-95189407 | 109 '05223473 | I }l19°64| 300281057 o8 | 04964224 | r0 |,
1866 2-95203822 | 109 | -05218023 | 11 } 1066 3r003Bo2gz 1 .98 | 04959301 | 10
18-68{ 2.95398128 | o9 { -05212584 | 11 rxg-ﬁ& 300479429 | 98 | r04953388 | 10

180! 2-95502325 | 108 | 05207157 | I1 [f15-70| 300578467 | 98 | ‘04940485 | 10
1872 1 2-95606414 | 108 | 05208941 | 1T [ 19-72| 3-006774 o8 | 0494459 | 10
18741 2-95710395 | 108 | -05196336 | I1 | 19-74| 300776251 | 98 | 03039707 | 10
18:761 2-g58x4208 ] 108 | ‘03190943 | 11 J 55-76 300874997 | 97 ] 049314833 | 10
§8:78( 2-95018033 | ro8 | w5i85500 | 11 1978 | 300073645 | o7 ] 04020068 | 10

18-80| 296021600 | 107 | ‘05180189 1 11 1980 3010721951 97 | 04925113 | 10
18:82| 2-g6135240 | 107 | -o5174829 | 11 [i1g82 301170649 | 97 | 04620267 | "10
18:84| 2-g6228684 107 | 05169480 | 11 [ 319-84] 3-01265006 | 97 | “osg1543
18-86| 2-96332020 | 107 | 03164142 | 11 Jj 1986 301367266 | 96 | -0491000%
888! 296435240 ] 106 | ~05158815 | 11 J 1988 3014654301 96 | -04005788

18901 2-96538372 | 106 | 05153499 | 11 [[19'90] 301563498 | o8 ~o490098¢
1892 2966411389 | 106 ‘05148104 | It | 19-92| 3701661470 | 56 | 04855182
1894 296744300 | 106 [ 05142600 | It [[19-94] Jo1750345] o6 ‘04891393
t8-96 | 2-96847105 | 106 | 05137016 | 1x 19°96| 301857125 | o5 | 04886613
18:98| 2°96949805 | 105 | '05132344 | 11 [ 19-98| 301y548i0] g5 | -04881843
£3'00| 257052399 | 103 | 05127082 | 11 12000} 302052399 @5 04877082

- B

O CSVO0 Ve

Intsvpolation Formula: ;
ftav-oan=eforsf, -2 o+ oy, +er1) B

.,.Q?.‘igg?" D ie+2) #fa+(0+2) 3Y,} where 4p=1.
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THE COMPLETE 1-FUNCTION
By Egon 5. Pramson, B.A.
I. Methods of Calculation.

The publication of the Tables of the Incomplete Gamma Fanction®, or
rather of the ratio .

L(p)= f:e—‘wi’-‘dx /[ eeorde - f:e"x"“dx /T (@)

renders desirable the issue of a Table of the Complete Gamma Function in
readily accessible form. In many statistical problems the value of I'(p) is
required for high values of p, amounting perhaps to several hundreds, and in
such cases it is practically essential to deal with Log I' (p}; it is this function
which is tabled below. The most important Tables of Log I'(p) that have
been published are:

(i) That of Gauss, first issued in 18131 and to be found in his Werke,
Band 11 s 161-162, Géttingen 1866 ; this Table gives to twenty places of
decimals the value of Log I'(p) in the range 100 to 200 for an argument
interval of 0-01;

(ii) That of Legendre originally published in Tom. 11, {pp. 490-499) of his
Traité des Fonctions Elliptrgues, avec des Tables pour en fuciltter le calcul
numérigue, Paris 1825 ; this Table is ealculated to twelve places of decimals
for the range 1000 to 2000 with an argument interval of 0-001. A facsimile
reproduction has been issued as No. IV of the present series of Tracts for
Computers.

The value of Log I' (p) for values of p lying outside the range of these two
tables may be calculated by various methods:
{a) By successive use of the reduction relation
T(p=@-13T{-1)
a laborious process if p is much above 2.
* Tabloe of ths Incomplete Gamma Pundtion ; issued by His Majesty's Btationery Offios, 1922,
% Disquisitionea Generales Circa Seriem Infinitam
a.f__afet+i}gigt+i}
l-i—ms-s- Ls.?hﬁ.}}a‘hm

Commeniationes Societatis regiae Scientiarum Gothingensis recentiores, Vol. . Gottingas wp.ocoxr.
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(5) By Stirling’s asymptotic expansion
Log, T'(p)=(p -4} log.p —p + } log. 2=
11 1 1 . 1 _
* 125 ~ 360p T 12605 16807 T iissp

(¢) By Professor Forsyth's formula
+}
D(p+1)=+Zr {"——?’ 2]

which may be used for calculation of Log T'(p 4 1) to 5 or & places of
decimals.

(@) By Professor Pearson's formula*

T(p+1 25623
Log T b4 ) _ 0:399,0899 + § log p + 080,929 sin 20 o= .

which is particularly convenient in many statistical problems where it is the
ratio of I' {p + 1) to pPe? that occurs.

(¢) By interpolation in a Table of the Logarithwms of factorials}.

These methods are none of them simple, and may be extremely laborious
if a high degree of accuracy is required. It is hoped, therefore, that the
computer's problem will be simplified by the issue of the present Table con-
taining the values of Log I'(p) to ten places of decimals from p=2 to
p = 1200, together with central differences for purposes of interpolationf.

* Biomeirika, Vol. vi, pp. 118-119.

t As for example Degen’s Table of the Logarithms of factorials up ic 1200, calcaistad to
eighteen decimal places. Tabularum ad faciliorem et breviorem probabilitatis computationem
utilivm Enneas. Havnise mpeocxzrv. The Logarithms of factorials up to 1000 to seven decimal
places are also given in Tables for Statisticians and Biomeiricians. Cambridge University Press.

+ To make fall use of the present Table, ten figure logarithms are of conrse required. Thess
are anfortunstely not readily accessible. Vegn's Thesaurus Logarithmorum completus, Loipzig,
1704, is now & rare book; it also conteine cerisin last figure errors. Andoyer, in the introdustion
to his Nouvellss Tables Trigonométriques Fondameniales, states that photorineographic repro-
dnotiont of Vega's Tables were issued by the Instituto Geografico Militare at Florence in 1889,
1882 and 1910 ; the oviginal exrors are reproduced in these facsimile reprints, Duffield’s ten
figure Table salculated independently of Vega's, and issued for the U.B. Coast snd Geodetia
Survey, Washington, 1897, has been long out of print,

Briggs' Table (io fourtesn fignres} may be nsed, and there are several other fables going to
more than ten figures, but their range is small and lengthy interpolation may be required in
using them.



THE COMPLETE I'-FUNCTION v

IL. Construction and Scope of the present Table.

The Table has been constructed as follows:

(i) The values of Log I'(p) for the range p=2 to p =70 were obtained
by method () above, by the successive addition of the logarithms of ordinary
numbers to the logarithms of T'(p) (range p=1 to p =2} The work was
first carried out starting from Legendre's twelve figure Table®, but as it was
found that in certain cases this led to & unit error in the tenth place of
a 4th or 8th difference, the results were checked by working to fifteen places
of decimals from Gauss' Table, and finally cutting off to ten places. This
portion of the Table is divided into two parts: from p =20 to 50, the argument
interval is 0’1, while from p =50 to 700 it is 02,

(1) For the range p=7T0 to p=1200, LogU'(p) is given for every
integral value of p; the values of the function have been taken from Degen's
Table of the Logarithms of factorials+, where of course Log (p f)=Log I'(p+1).
The differences were worked out using twelve decimal places, and the last
twe figures then cut off, but here again when doubtful cases arose {i.e. when
the 11th figure was nearly 5} it was necessary to examine the 13th or 14th
figures,

The Table may of course be used to find values of the Logarithms of
Factorials. To obtain from it values of Log I" (), interpolation will in general
bs necessary, and the differences tabled are the second, fourth and sixth
differences—&%, 8¢ and 8*—which should be used in Everett’s Central Differ-
ence Interpolation Formulaf:

=3+ 62— § 40 {(1 + ¢) 5 + (1 + 0) &z}
+ i $f A+ ) (1 +0) {2+ ¢)¥n + (2+0) 32}
- PPl + )1+ HE+ )2+ {(B+) &2+ (B+8)¥s] +
where L=f@), a=f@&+th) a=f(a+0h)
h is the argument interval and # and ¢ are two positive quantities such that
f+¢=1
If this formula be written
L=¢a+ 331 = [ () 82, + & (6) 3’&'1] + [a{P) &2 + & (8) 82]
— [e (@) 82, + &(F) 8%2,] +..
* A gumber of last (i.e. 12th) figure errors have been found in Legendre’s Table. In festing
hie values against thoss of Gause {who goes to twenty figures), an srror of & unit was found in
twanty-three oases out of & hundred ; the arrors wers both positive and negative,

% See footuote ¥ to p. iv ahove, -
3 Journal of the Instituse of Actuaries, ¥ol. xxxv. p. 452.
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the functions e, € and ¢ have been tabled for values of § (and therefore of ¢)
lying between zero and unity by Mr A. J. Thompson in Tract No. V of this
Series®. Using his Table the whole process of an interpolation can be
carried out by a practised computer in one continuous operation on the
machine. The functions are tabled to ten figures; if the value of Log I' (p)
be required to the full ten places of decimals, it 1 advisable to take out e to
eight figures, while for seven place accuracy in Log I (), only five figures of
e, need be used. For ¢, less figures are actually needed, but if the operation
is to be a continnous one on the machine, little is gained and mistakes may
be introduced by taking out fewer figures than for .

It may be stated as a rough guide, that when working with Everett’s
Formula it is unnecessary to use a 2nd difference under 4, a 4th difference
under 20, or a 6th difference under 100 {(where these differences correspond
to the last figures of the tabled entries). Thus in working to ten decimal
places, the 6th differences of Log I' (p) are only required within the range
2 =2 to p=10, while 4th differences become negligible at about p =800. If
working to seven decimal places only, 6th differences will not be required at
all, and 4th differences only between p =2 and p = 10, and again from p=T0
to p=80. These rules will serve for practical purposes, although an error of
a umt in the last place may occur in unfavourable circumstances; in fact it
is obvious that in any process involving the addition of quantities cut off at &
certain figure, this possibility cannot be eliminated altogether although the
chanee of the occurrence of & unit last figure error may be reduced by retain-
ing differences below the limits given above.

IIL. Illustrative Ezamples.
Ezample 1.

To find Log I' (6:8234) to ten places of decimals. At this point of the
Table the argument interval is 0-2; we find

z,=log ['{6°8)=2636 012 0302, z, =log I' (7:0) = 2857 332 4964,

8z, = 27521435, &% — 26677699,

82, - 55008, &, _ 5 0111,

&z, - 657, %, - 562.
0=2%_am, & = 883,

e($)="03242 244, & (6) =-01923 306,
e(Pp)= 522052, &(6)= 383 345,
a(d)= 102177, &(f)= 82020

* Tracis for Computers, No. V. Cambridge University Press.
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Hence we find, taking the terms separately,
$2, + 07, = + 2714 886 5247(5)

= [a($) Bz + 6{f) 8% =— 140 5405(9)
+[e (@) 8z, + e (8)82]=+ 479(2)
—[es ()82, + €(8) &2 = — 1(1)

Log ' (68234) = 2714 746 0320

By the addition of the logarithms of 1-8234, 2:8234, 38234, 48234 and
58234 to the value of log I (1-8234)} interpolated from Legendre’s Table, the
same result was obtained®. Were Stirling’s asymptotic expansion used, it

would be necessary to include the term E;S“p" to be certain of tenth figure
acenracy.

Ezample 2.

To find Log I (691°43) to ten places of decimals.

2, =log ['{691) = 1660-961 247 0260, =2 =log I'{692) = 1663-800 725 0734,

8z, T om 628 9566, &%, = 628 0471,
82 = 26, ¥ - 26.
¢ ="5T, g =43

b2, + 82, = 1662182 222 5863(8)
— e () 8y + & () 5] = — 77 0255(0)
+ {‘4 ($)3's, + ¢ {8) 5‘5:} = (8)

Log I (691'43) = 1662182 145 5609

Ezample 3.

If @ contains more than three decimal places it becomes necessary to
interpolate into Thompson's Table to obtain the values of the ¢ functions.
This of course lengthens the process of computation, but if Log I'(p) is
required to seven decimal places only, ¢ need only be taken to five placesand
linear interpolation for its value i sufficient throughout the Table. The
process is illustrated in the following example. :

To find Log T'{72:38365) to seven places of decimals,

£,= Log T'(¥2) = 101-329 6634, =z =log I (73)=103786 5959,
3z, = 60741, &g = 5 9904,
32, = 24, &g = 23.

* The prooess is however lengihy, since for last figuve aconrsoy it ie necessary to work with
logarithme to eleven places, and even using Briggs’ Teble interpolation may be neceasary.
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¢ = 61635, 8 =+38365.
€ (616) =-063709 £, ("383) = 054470
& (617) = 063686 & ("384) = 054563
Hence & {¢) ="06370, & {6)="05453,

& () = 01153 (at sight), &, (6) = ‘01050 (at sight).
b2, + Oz, = 102642 2290(1)
— [ (D) &2, + &:{F) 2] =— 7135(8)
[e{d) Bz, + €, (F) 82, ] = (5)
Log I (72:38365) = 102641 5155 _

IV. The Derivatives of Log T'(p).

It is also possible to use the present Table to calculate the values of the
successive Derivatives of the Logarithm of the Gamma Function, or of

d
F(p)= gloggl’(l tp)=—q+ E n(ﬁﬂa)
where y=05772157..., or Euler’s Gonstant.

F{p)"dpa ioger(}"'P) 2(?&_'_?)2:

1
@ IOg, P(i +P) = 2‘&:[(“—-*‘—-‘?)5, ete.

Values of the first function, &%Eog. I'(1 + p), have been given by Gauss®

to eighteen decimal places for the range p =0 to p =1 with argument in-
terval ‘01, and also by Prof. G. N. WatsonT to thirteen decimal places for all
integers and halves of odd integers from 0 to 100, Tracts for Computers,
No, 11, contains Tables to eight decimal places of both F(p) and F(p), for
the range p = 0 to p = 20, and with argument interval ‘02.

The value of all these functions can however be obtained by interpolation
from the present Table, with the help of the following central difference
interpolation formulae for the derivatives of 2z = f(x, + Oh).

* Werke, Bd m. 8. 161, 162. Qéttingen, 18686.

+ Report of British Association, 1816, pp, 125 and 126,
1 Coambridge University Press. The aymbola F and F and the names Digamma and Trigamma

Functions were there first suggested. d_E;’ log, T'(1 + p) might be calied the Tetragamma Function.
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(;;,, =¢S5 10055

i
{&‘* @) T (04 (@) 725 7
{fa‘s#’ +ia(d)+e(d)) —5— 3-8, 8 2oy 10+ de(O) + s‘(ﬂ)} S‘z,,]

(i) @%’, = 8z, + B8z, — [[J b+ € ($)] 32+ [ 8+ & (8)} 2]
+[{ds® + eal(d) + e (P)] Foot+ {8+ Fyaa (8) + e (0)] 8]

¥ — Fay

i) #Es =g Ty pn P

2

{awe.{@;s“'s"‘ + 30+ a(8) S5 a"']
8"3_,

+ b+ 1a(0) + e () 220 ]

[{Tem&es(@ﬁ‘@)}

senavy

where % is the argument interval, 8, ¢, €, and ¢, are the Everett coefficients
referred to above, and

ga=f{z—h); n=f(m); a=fla+h); z=f(z + 2h).

The following rules provide a rough guide to the order of differences
which can be neglected :

In (i) it is unnecessary to use the term containing the 4th differences if
5th differences are less than 6;

in (i1} it is unnecessary to use 6th differences less than 10;

in (iit) the term containing 6th differences is negligible if Tth differences
are less than 4;
where the differences correspond to the last figures of the tabled entries.
It will be noted that if § =0 and ¢ =1, or we require the value of a
derivative of the function for & value of & at which the function is tabled, the
equations (i), {ii) and (iii} reduce to much simpler forms, for in this case

a{p)=6{f)=0, «al($)=e(f)=0.
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Ezample.
To find F(3768) = E%Z logie T (38'68) x log, 10.

Here z=1log ' (38'6), z =1log I'(388),
&z, = 000 455 9281, &z, = 000 453 5476,
Sz, = 251, &z= 247,

The sixth difference will be less than 10 and is therefore negligible.
h="2, ¢ =6, 6="4.
&($y="0640000 ¢ (6)="05600 Q0
¢ =0500000 L8 =-03333 33

11400 00 08933 33

8%, + 05z, = 000 454 975%(0)
—[lip+ (@) 8o+ [H0 + & (6)] 82 ]=— 50(7) .
000 454 9708(3)

Multiplying ‘000 454 97083 by log, 10 (= 2302 585 0930) and dividing
by A (= "04) we have finally
F(87-68)="0261 9023 to eight decimal places;
this result agrees with that given by Miss Pairman as an example on p. 6 of
the introduction to her Table*.

* Bee footnote te p. vili above.

PRINTED IN ENGLAND AT THE CAMBRIDGE DNIVERSITY PRESS BY J. B. PEACE, M.A.
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Tables of the Logarithms

z
LopT(p) | 82 | 8 |[|| p | LeaT(p) | & |8
&-559 783 0325| 1 827 0607| 20-0| 17-086 094 6212} BYO 651C| 1872
5-756 254 | 789 4510 1 20-2| 17-343 654 B755| 651 e422| 1818
5-964 B36 2365] | 7538 3573| | 20:4] 17-802 896 7719 87z 7849| 1762
@-164 570 9196/ | 718 é897| | 20-6| 17-863 111 4532| 564 1038| 1710
8-356 324 2938| 1 685 3666| 1 2o-2] 18-124 190 2382| 965 6938| 1660
6-669 763 032g9] | 663 3082| ! 21-0f 18-386 124 eieg| 847 2a04| 1612
6-764 855 OROS! | 622 4466| 1} 21-2] 18-648 906 2449| 839 0664 1566
&-97 t 592 7157] 1§ 21-4] 18-912 626 9393] 831 0398 158
7 b 664 0540) | g1-6| 19-176 g7g 6738| 823 1654] 1478
7- I B38 4050 21-8| 1G-442 255 5732| BIS 4385 1437
7 t 509 7160 22-0] 19-708 243 Q16| BO7T 8558 1397
7- 1 48% 22-2| 19-976 242 1068] OO 4126| 1359
8-028 474 4262] | 489 22-4] 20242 940 7127] 793 io62| 1382
8-244 334 7781 1| 434 9342 23-6] 20-51) 432 4247| 7865 g30t] 1266
8 ) 411 6257 22.8| 20-780 710 oe88! 778 8835| 1252]
8- 1 389 0519 25-0| 2¢-050 766 6924 771 g622| 12154
8: } 387 2078 23-2] 2i1-321 595 080S| 765 1028} 187
9 I 346 03 23-4] 21-593 198 7310| 768 4821] 1156
9- I 325 4923! £3-8] 21-666 540 §639] 7SI GI7I| 1127
g 1 Zo6 5838 g3-8] 22-138 644 9I38] 745 4647 1008 |
g 1 296 rsez 24-0| 22-412 493 4285| 739 1221} 1070
10 } £67 4561 24-2| 22-687 083 0652] 737 8886| 104
10+ 249 000 } 249 2732 24-4| 22-962 404 66B4| 728 75852 gm}
1C-478 244 Z276] 1 23} Geas| 24-6] £3-238 452 B6sB| 720 7256) 992
10-708 719 1123] 1 244 3550 24-8| 23-516 221 B709| 714 7G53| 968
10-940 408 3521| | 197 6176 26-0] £3-792 705 6702 708 9617| GA+
#-17% 296 2094] 1 181 3364 26-2] 24-070 598 4312| 703 2226| 922
$1.407 383 40i8| | 165 4892 26-4| 24-349 794 4148] 697 5766 900
11-642 597 OB34{ | 150 OBZ7 25-6| 24-629 387 9739} 652 0186| 678
11-878 980 8277] | 136 0391 25-8) 24-909 678 £517] 686 858
12-116 499 6111} | 120 4028] 26-0] 25-190 645 6788 63 1660, B39
12-366 138 7975} | 106 1391 26.2| 25-472 298 G720| 675 8663 B
12-594 884 1228] | 09F 2338 26-4] 26-764 528 1314]| 670 6485] 799
12-836 721 6818] | O78 6738 £6-61 £6-057 827 9392{ 665 5106 78
15-077 637 Qid?{ | OB6 4482 26-8| £6-521 203 2576{ 660 4508| 763
I3-320 819 5q38] | 032 5390 27-0| 26-608 £ig o:ee’ 655 4673) 746
I13-564 663 BHig) | 27-2] 26-890 600 2633} 650 5588 FI0||
13-809 727 970 | 27-4} 27-176 25z osa2| 645 7227| 7
14-065 329 7698} | 27-8] 27-462 509 6769 640 6499
14-302 947 1954F | 27.8] 27-749 428 0517} 636 2635 :!Q
i4-561 068 5i52 26-0| £8-036 ge2 7910 €31 637 ;1
i4-800 182 X538} 28-2| 28-325 169 1673] 827 OV74] €54
i6-050 £77 2190 #8-3| 28-613 o8? 62!1| 622 583 | 640
I15-301 34T 4376 22-5] 3-90% 413 6679] 6I@ 1528 626
16-663 367 1967} t2-8| 29-193 472 476| 615 7851 €13
16-806 841 OFO3 29-0| 29-484 140 8223] 60g 4788 €00
16:080 253 6485 29-2| 29-776 418 2766| 606 £322
16-318 096 0420 23-4| 30-067 300 9611| 60f O44s| 578
16-5670 666 3818 29-6] 30359 784 6911| 506 G143
16-8E7 628 0480 29-8] 30-65¢ pes 3354] 502 Bs08| 5L
17-086 094 6212 ' 50-0{ 30-Q48 638 8202| 5688 g2rO| B4l
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4 4
p| LegTip) | 8 [B*i|l p | LogT(p) | & |8
50-0] 30-946 538 8202| 583 B220| B4I 40-0| 46-509 885 O7E8] 439 708! 225
30-2] 35-240 BOI 1271| 664 £576| 530 40-2| 46-829 i26 3293] 437 S560| 292
30-4| 31-535 648 29/5| 580 94is2| B 40-4] 45-04G 105 m 435 215
30-6] 31-831 076 4021} 577 0867, s?,';l 40-6] 47-269 519 433 t908] 2iS
308} 32-127 cet E994| &73 7| 499 40.9] 47.500 366 6667] 431 oMtzZ| Z12
31-0] 32-423 660 074G| 669 5196 490] 41-0f 47-Gl1 645 0682 428 gI28
g1-2} 32-720 808 0700 B68 B100] 480 41-2| 48-23% 352 3pE4] 426 BOS3| 206
S1-4] 33-018 621 G761 562 1584| 47 41-4] 48-555 486 424 71B4| 2O3
3t-6] 33-316 77 6766 858 5339 482 41:6{ 48-578 045 422 618! 2OO!
31-8] 23-815 632 5160] 554 96565] 4563 41-8] 49-20i 026 420 8053} 197,
st-0| 33-918 021 7es2| E51 4425 444 42-0| 49-524 428 9 418 5785] 194/
32.g2] 34-214 Q82 6641} 547 983G 4ss| 42-2| 49-848 249 416 571t] 192
32-4] 34-616 451 5232| B44 6289 428 42-4] 50172 486 8431 | 414 5828] 180
31-6] Z4-516 454 g112] B4l 1367] 420 4Z-6] 60-497 138 6706] 412 5‘34 186
s2-g| 85-118 069 4359} 587 7ess| 4I2 A2-8{ 50-922 203 1118] 410 6628] 184
35-0| 35-420 171 7471} 634 4778| 405 43%.0] B1-147 678 2153] 408 7304] 1B
83-2| 35:722 616 5367} 631 2060 397 43-2] B1-473 562 0404 408 S181] 7@
35-4| 3&- 028 5334| 527 gao2| 43-4] 51-799 B52 6997| 404 91g97| 176
35-6| 56-329 s13] 824 7905 383 43-6| 52-126 548 2697] 408 178
33-8| 38-633 933 £706| B2l 6350 $76) 43-8| 52-453 646 §606] 404 § 171
34-0| 36-938 Bes 6B70| 618 62621 370 44.-0} B2-78t 146 €709] 390 3351} 169
4-2| 37:243 G55 B195! GI5 4483] 563 44-2] B63-105 045 1962| 397 5076| 66
54-4| 57-849 745 0002} 612 4077| 357] 44-4] 55437 342 4292] 395 6968| 1es
34-6] 37-856 041 7887] B0 4028] 350 44-6] 63766 034 s 162
34-8] S3-162 849 | 500 43 44-8f 54-095 120 Q911 ] 352 i242{ 160
38-0f 58:470 164 60401 503 4974 :;i 45-0| 54-424 599 3473 390 IS8
s6-2| 59777 982 7EES| BOO 833 45-2] BA-754 468 0566] 388 WSS 166
36-4] 59-006 301 4428] 497 7I%4] 327 45-4| 56-084 726 386 BBA6] 153
s5-6} 39-398 147 494 8917|385 45-6] 56-416 3896i77] 386 1691] 151
35-8) 39-704 4%9 2238] 402 068i| 3i6 45-8] 55-748 0061 343 4687] 149
B6-0 40-014 232 6484 459 S161| 314 48-0f 56-077 81 Beit] 381 783E] KB
36-2| 40524 535 3090 496 G752 308 46-2] 56-409 606 980 1i26| 146
36-4| 40-636 304 7048] 485 §849| 300 46-4| 56-7a1 78I zszz' 378 4504] 144
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414} Qo2 T30 8g81f 1 osozezs 123 4064 1034-817 812 3165 ;2 87
415§ 905-347 903 2392 | 047 7558 122 4 1037-484 130 2971 9723 87
418 7 sssq 1 046 2339f 1324 468] 1040-i5] 583 2600, Q32 96 86
417 Ib 1 o042 ?zzgl i20 4671 1042-819 1667 63G1 86
4i8] 9r3-208 180 72!5 1 ©40 2268| 119 4 1045- 489 04721 Q@ 9775 BB
419 15 826 357 0033] t 037 2412 119 469 1049 tEQ 633 28 84
420 ls 448 671 o263] 1 035 2874| 113 470] 1050830 704 7430 i52] 84




of the Complete I'-Functions.
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47¢] 1053-502 802 80I0| 923 G40 83 521| 1168246 769 3049| 634 5797
472 1058 176 923 BOBi 921 09i5 83 822 §190'962 607 OfZ62| 832 ?7!}7
473] 1068-849 765 5067 :2 1421 82 523§ 1193-680 277 6312 B31 1869
474] 1061-524 &26 6475 zl 2009 8% 524] 1196-398 779 2200 82 5981
475 1064-200 404 98G1| QI5 2680 &1 525| +199-1i8 110 5070 628 oIt
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Bo2| 1136-786 245 2610] De5 oIS :2 552] 1272 348 002 85
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s04| 1142-188 9632} 562 5514| &6 554) 1278332 d67
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Hig7 €38 239 ezv:l B59 €387 67 656] 1283-820 469 811
507} 1150-208 390 857 4425| &7 EB7]| 1286566 544 60
508] $153.003 ssaoesg 865 7530 &5} 55B| 1389-311 399 7987

1155709 as-t o7ot] 86 569| 1202.058 033 9976
31+ nssuus 97G 8486! G52 3938 66 860| 1204-506 446 8056
sit] 1161123 560 0247] 850 mo! &5 561| 1297-553 833 8335
512| 1168-83t 2349 84g &6 562{ 1300-50% 696 €93
8:3| 1168-B41 S8 BAY 4041) 85 863| 1303-057 332 o9
514] 1169251 358 2609 845 753G] 64 664} 1305-802 B4l 4043
6I5| i47i-962 321 3 844 1100] 54 565f 1308-554 120 508
58] 1174-874 128 6 Bar £726| 83 566] 131)-308 168 560
Bi7| 1177-3686 778 3 840 8416] 63 567 1314-058 985 3871
S18| 1180-100 269 B438] B3¢ 2167] 83 568} 1318-8:2 568 4480,
5191 1182-914 598 8034{ @37 5981 62 56 1319-558 416 7RIS
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835 988}
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Tables of the Logarithms
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S»7| 1341-629 O9Z BE33| 7563 3297} 45 627} 1480-584 621 8325| 693 2076 35
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582] i355-442 47G 2746] 746 8523] 44 832} 1494-577 869 5712] 687 7190} 34
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586 1366°506 630 4772{ 741 749Q] 43 636} 1506784 B53 3427] 683 3904} 34
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&00] 1405-324 136 7159] 774 4280} 40 1545-004 §57 5154] 668 2§ 32
E€0if 1408-102 286 9663 723 26| 40 1647-907 8§70 8720] 667 6319| 32
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603] 1413-660 767 Q295] 720 B 40 1563-5356 609 #4563] 665 5656| 31
604] 1416-441 0756 2417} 719 €265 40 1566- 350 612 8376] 584 5670] i
605] 14i9-222 112 1803 7B 4380] 39 1659-166 190 3869 663 5517] 31
806} 1427 -003 B67 5550 7i7 2495] 39 1561987 43t 6859 3t
607] 1424-788 340 m)zl 716 0669] 39 is64- 335 5263 31
1427-569Q 528 6702 714 888%] 39 16678} 3
:% 1430363 432 44G56] 713 7134 :g 1570-435 126 788 364
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G611} 1435.923 379 6771} Ti1 3752] 38 1576-073 556 13 30
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Gix] 1441-496 172 sl 70g 0524( 38 1581-7M4 616 &
6141 1444 283 632 & JO7 8968 38 1584-536 129 1159
&i5] 1447-071 BOt 0552] 706 24| 37 1587-558 297 1953
i8] 1449-8B60 876 1709] YO6 sguf 37 IEQ0- 181 118 B40
617} 1452-650 266 6831) 704 4519 37 1893 -004 593 0B98
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of the Complete I'-Functions.
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671} 18604-304 QO8 2666; B47 7175 29 21| 1745-415 176 QOBI| 60T 7683 23
672} 16G7-131 718 8068] 846 7529| 29 722} 1749-273 112 17Z8| 601 g32g| £3
§673] 09 088 0798 645 THR| 29y 723| 1762131 649 3704 601 0097 23
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677] 162i-275 D13 5094 64§ §727] 28 727} 1763-571 800 86i2] 597 790F] €3
678} 1624+ 106 &OF 17B5] 64t 0O262| 28 728] 1768-433 336 2720] 596 9685 23
679} 1626-936 R31 B71g] 640 0504] 28 729} 1769 BYS 466 65614 596 14Q0]| 22
8801 1629~ 768 701 6462 639 1384] 28 730} +77Z-168 194 1797] 595 3318} 22
68i] 1532-601 210 558¢] 638 1992} 28 731} 1776-021 517 0398| 544 BI&8] 22
6827 1636-434 357 o708 637 Z62 27 732} 1777-885 434 4187] 503 7041 £2
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688} 1652-446 g0 2762] 631 7012| 27 738} 1795-081 378 1736| 588 8740} £2
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€90{ 1658-1Z2 397 Q363 629 8c88| 26 740{ 1800-818 O7 9739} 687 2Bi3] 21
691] 1860-951 247 0260]| 528 9S66| 26 741] 1803-687 310 6936] 586 4882] I
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702 16G2- 229 899 3516} 61G OQ4f] 25 752] 1835-287 394 8742] §77 Q036! L0
703] 1665 076 236 4637 618 EI29| 25 753{ 1838-183 6i2 7147] 577 1366} 20
704 1897-923 191 7887] 617 3341| ¥E 754] 1841-040 407 6909] 676 3697| 20
705] 1700770 764 4473 616 4578| 5 755] I1843-947 779 0368] 575 6063} IO
TO8] 1703-618 953 5649 615 5841| 26 756| 1846-795 725 B84 674 Ba39] 2O
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Fi3] 1723573 465 11657] 860G &382| 24 z763] 1868- G52 407 2664 s:z 5866 2D
7is] 1706-426 664 B4G5| 608 68i19| B4 764] 1809 839 932 4033} 588 B206{ 20
715 1729- 280 252 8673] 607 8300 I4 765] 1872 778 OF5 761gQ| 568 0788 19
7t6] 1738134 658 899! gosqegﬂ 24 766] 1875-608 687 197t] 67 2345 1§
787E 173 471 g2ia] £06 i3 24 767| IB7B-490 §15 Q887; 566 19
HE] 1727-544 933 077} H05 286} 24 768] B81-375 71t 33 B85 85617 19
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Tables of the Logarithms
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pl LogT(p) | 8 (&) ||p| LeeT(p | 8 |3
770] 1887-146 998 8905| Se4 x854| (g 820} Eo3g- 148 110 9376} BIG QEO6| 16
77t} 1850-033 489 6156] 563 6529 19 82i| 2038-061 924 7900) s:g 3047{
772| 1892-970 543 §937| 562 q2r3| Iy 822§ 2037-976 P67 G471] G528 6604 16
773| 1895-808 161 2940 562 1936| 1§ 823} 2040-891 139 7646 528 0177 16
774} 1898- 606 340 7879] 561 4668] 19 824 2043-806 B39 59981 527 3785) 16
¥75] 1901585 OBl 748&| 560 48] 19 825} 2046-722 466 8115] 56 ?569' 15
776] 1904-474 383 4511| 560 0188] 19 8#26] 20ag- 638 920 7601; 526 098B| 1B
777 1907-364 245 1724| 559 2975 i9 BZ7{ 2052-555 QOO §074) B25 4682 15
778] 1910-254 668 1912| 556 57838] 18 B28| 2055-473 406 3170} 524 8272] 15
779] 1Gi3- 145 645 7882 557 seo7| e s.'.q} 205839} 436 65637] 524 1936| i6
780] $1GI6-037 183 2459 557 1450| 18 830] 2061-309 Q91 1843] 523 S6:8{ IS
781] i918-929 £77 B4a6| 666 4312] 8 831] 2064-229 086G 2767| 522 g3} IS
782§ 1921-821 928 BEz4| 555 7192! I8 83z] 2o67- 148 670 3005 528 3025] i&
783 1924-716 135 6355 555 00QO! 1B 8§33 2070-068 6267] B2I 6751} 15
784} 1927-608 897 3975] 554 3006 1B 634} 2072-989 438 62821 521 5
785] 1G30-503 213 4602} 553 5941| 18 836} 2075-910 604 6788 520 4248 5
786] 1933-398 08% 1170} 552 8893| I8 836 2078-83Z 291 1543 519 §020| I5
787] 1936-293 505 6630} S52 1863| 18 837] 2081-754 497 4317| 519 i806| 16
788] 1939- 189 480 3954} S5 485!} 18 8361 2084677 £22 88G7] 618 5608 15
789] 1942-086 006 6i2G| 550 7857| 18 83g] 2087-600 466 GOB3} 517 9422 15
790} 1944:983 083 6i61] 550 OBBI] 8 840} £0Q0-524 228 P6GE| 517 3252 16
79t} 1947-880 710 7074{ 549 3922{ 18 841 3-448 508 t55E] 516 7| 15
7G2] 1950-778 BB7 190§ 548 6981 18 B4z| 2006373 304 15101 516 0957] I5
793} 19583-677 Gif 3724] 545 0OB7| 17 843 2092-299 BI6 2425] 516 483¢t| 5
794} 1956-576 885 5698| 6547 3151] 17 844] 2102 224 445 817t | 514 §720) 4
795} 1950-476 706 O62E| 546 6262 17 845§ 2i05- |50 786 1638] 514 2623] 4
796} 1962-377 073 1908} 545 93gt| 7 B4G] 2108-077 G4R 9727] BI3 65411 14
7971 1965-277 986 2586 545 £537| 17 847| 2111-006 013 3358 513 0473 14
798} 1968-179 444 5800] 544 67001 17 £48f 2113-93Z BG6 7461] 512 4419] 14
79?3 1971081 447 4713] 543 8880} 17 849] £116-851 2 511 8380 14
800} 1973-983 004 E505] 643 2077 17 850] Z119-790 200 26886] Si1 2355 M4
g0t} 1976-887 CB4 2376] 642 5291] 17 86t| 2122-719 619 2143 5i0 534-41 4
goz} 1979-790 716 7537] 541 8522) 17 852] 2125-549Q 548 7744§ 510 O347) 14
803} 1982-694 BGI 1220 B4l 1770] 17 853§ 2128-579 988 3692 4364] 14
85041 1985-599 606 6673| 540 5035 17 854] £13i-6/0 Q37 4003 8295| 14
905] 1988-504 862 71860| 53¢ 83i6| 17 B55] 7134.442 395 2710} S08 2440 i4
BO&| 1991-410 653 5064 539. 1814 | 17 856} 2137-374 361 3857] 507 £8490] 14
807} 1994-316 903 €38Z| 638 492g| 17 857} 2140-306 835 1504 507 0572] i4
gos tg 7-223 867 172G| B27 gE61| 1B 858] 2142-230 816 9723 506 4659] 14
gog| £ 131 278 5337| 537 1608 16 B59] 2146-173 303 2602] 605 8760| M4
216} 2003-039 227 PE53| 536 4973} 16 860| 2149- 107 296 4240] 506 2874| 14
g1} 2005-047 7i2 0742| 535 8363] 18 861§ 2152-049 794 8753] 504 F002| 14
g12] 2008 856 732 Q284 535 1750 16 gaz| 2154-976 768 0267 504 1144] 14
g13] 201i.766 £88 9576 534 Sin4| 18 863 zlsr-g:g 3058 2925{ 503 5299| i4
grt| 2O14-678 379 G032 B33 8593| i6 864{ 2160 316 0883 s02 (B
gi6} 20)7-587 003 QOS#| 533 £039] i6 865{ 2163-784 829 B307] 502 3550| 13
gisl 2020-498 161 616G 632 58001 16 866] 2168-721 845 9382] 501 v84e| 13
g17] roz3-409 B5! 6768 53t 8978[ 16 867] £169-669 363 8302] 5OI 2065 i3
gi8] zo2a-322 O7F 7322] B3I 2471] 16 o8] 2I7E-597 382 g277] 500 6277 I3
gigl 202g-234 827 0368] B3C 5gBI{ 186 88G] 2i78-535 90T 6529 500 O5:3| 13
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of the Complete I'-Functions
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2 4
pi LgT(p) | 3 [8*]]lp] LepT(p) | 8% |8
870} £179-474 922 4293 499 4762} 13 Q20; 2326-051 113 1857| 472 3160] it
871 2iB1-434 441 8319 ‘93 202 13 g2i] 2329-014 Q00 §Q30] 471t 302&# il
B72) P1B4- 354 489 8370] 498 ‘8?9 [+-] 922 233“97? 160 6E3Z] 471 Zgoq it
9731 2187-294 976 3219 497 7588 13 Q23 2334'945 891 B443] 470 78001 {1
874f £190-235 990 5656] 497 | i3 geal 23379 2453] 470 2702} 11
875| £193-177 501 9g62| 496 & 13 92s5| 2340-B74 765 2165 469 7615] §
875 2ige-119 BIC D512 4 053] 13 QZol 2343-B840 GO6 AGG BB3Q: 1
B77} 21 G-062 DI4 1674] 490 487¢] 13 Q27] 2346:807 517 G360 4568 7475] 1)
878] 2202-005 018 7508| 494 qag5| 13 QIF| 2349-774 BJ7 8701] 468 2421} i1
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88 2207-392 49? i418] 4453 7?7! 13 ?30 2355- 710 161 3603 467 234 1t
881 | 2210-836 979 B139| 493 2383} 13 1| 2358-670 644 3089} 466 7324| It
ga2; 2213-781 955 F223 49E 6767} 13 2| 236i-647 593 9898 466 2314 !
B3| £216-727 484 3078 492 1:184) 13 Q33| 2364-617 Q022| 465 7314 1
884 2219-673 386 0110 491 B6l4| 13 934 2367-586 891 5459 465 £325{ 11
8685} 222 -819 837 27604 491 oo57| 13 G35] Z370-667 23R 4222| 464 7346] 11
BeB} 2226-566 70 5467 490 4512 13 Q36| 2373-528 060 0331] 464 £3791 1)
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BBZ{ 223t-462 137 BSBS| 48 3369 12 G3B| £379-471 OG5 4727} 463 £475] 11
BBg] F234-410 550 8542| 4 7902 12 939 2382443 268 3i11} 462 7639¢ 11
B?Oi 2237'359 452 6152 488 24857) 12 940| 2385-416 933 9o33) 46Z 2oI13] 10
39! 2240- 308 942 6219] 487 & 12 1] 2388380 Ob1 7669| 484 7698] 10
892} 2243-268 720 3259| 487 1803 12 822 239)-362 651 3803| 461 2794 10
893 2245"209 OB& 1503] 486 6045 12 Q43] 2304:336 702 2831| 460 10
894] 2249169 936 6392| 486 OB9q 12 G44} 23G7-311 213 9759} 460 30i8| 10
Bgst 2252-111 224 1580] 485 Bies} 12 Q45| 2400-286 i85 gm 45§ 8iaz] 10
898 £255-083 097 19321 484 Q743 12 £403-268) 817 7787| 4% 32791 10
897} 2258- b5 406 2OZG) 484 4334 12 & 2406 237 508 Gi5t| 458 §428] 10
898} 2260-968 197 8460) 483 Bo3s| 12 2409-213 868 B941| 458 3685| 10
899! 2263-921 473 9826 483 3554 12 93 2412190 867 2314| 457 8751 10
900} 2266-876 233 8744 482 8177 12 950] 2415. 167 933 4439) 467 3925} 10
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Complete I'-Functions.
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PREFATORY NOTE

HE following table, due to Dr John Brownlee’s initiative, rounds off
the work of this series of Tracts on the I'function. It will enable the
computer to obtain somewhat more easily {but to 7 instead of 1¢ figures) the
value of the [-function for values of the argument lying between I and 50-9.

K. P



The following Table of log I' (x) gives the values to seven figures for
values of x from unity to fifty-one. The compact form of this Table is
rendered possible by the introduction of formulae for interpolating by
means of central differences. Though the first differences are of six figures,
from the beginning of the table to the end, the fourth difference is zero.
The method of construction has been as follows. The values of log I' (z)
were taken to ten places of decimals from the facsimile of Legendre’s tables
published lately by Professor Pearson in the Tracts for Computers Series.
The subsequent values were obtained by adding on a Burroughs’ Adding
Machine the logarithms of the appropriate numbers 2s given by Vega, in
the Thesaurus Logarithmorum Completus, and the consecutive addifions
were carried on to the limit of the table. The final figures were then
checked by the ordinary Fuler-Maclgurin formula for log I' (z). It was
found in every case, in spite of the fact that fifty odd consecutive additions
had been made, that at least sight figures of the results wers correct, while
in a number of cases the ninth was also accurate.

The whole of the work was carried out under the supervision of
Mr W. T. Russell, chief statistical clerk to the National Institute for
Medical Research, who himself checked all the differences. The whole
credit for the table is thus his,

JOHN BROWNLEE.

NATIONAL INSTITUTE FOR MEDICAL RESEARON.
Feb, 1s2, 1923,
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20791812 | 70 | 20865048 | 70 | 2-0940161 | 78 | 2-1014453 | 78 | 2-1088824 | 78
2°1536684 | 77 | 223611599 | 77 | 2-1686591 | 77 | 2-1761660 | 77 | 2-1836B806 | 77
2-2289290 | 76 | 22364071 | 76 | 2-2440728 | 76 | 2-2516560 | 76 | 2°2592468 § 75
2:3040497 | 75 | 2°3I25031 | 75 | ®:32024390 | 74 | 2:3279022 | 74 | 23355679 | 74
23817274 | 73 | 23894348 | 73 | 273971595 | 73 | 2'4048015 | 73 | 2-4126308 | 73
2:4502105 | 72 | 2-46700G6 | 72 | 24748069 | 72 | 2:4826114 | 72 | 2°4004232 | 72
2:5374437 | 7T | 2°5453054 | 7I | #°5531742 | 7% | 2°5610500 | 71 | 25680330 | 71
26163784 | 7o | 2-6243105 | 70 | 2-6322405 | 70 | 2-6401956 | 70 | 26481486 | 65
2-6060120 | 69 | 2-7040134 | 69 | 2-7120217 | 65 | 2-7200368 | 68 | 2-7280587 | 68
27763336 | 68 | 2-7844032 | 68 | 2-7924796 | 68 | 2-Boosbz7 | 67 | 2-Bo86525 | 67

2-8573325 | 67 | 28654692 | 67 | 2-8736126 | 66 | 2-B817627 | 66 | 2-889g193 | 66
29389082 | 65 | 2-947201X | 66 | 2-9554105 | 65 | 29636265 | 65 | 2-97184g90 | 635
30213207 | 65 | 30295887 | 65 | 3-0378632 | 65 | 30461441 | 64 | 30344314 | 64
31042903 | 64 | 3-1126225 | 64 | 3-1200610 | 64 | 3-1203059 | 63 | 33376571 | 63
31878074 | 63,] 3-1962028 | 63 | 3-2046945 | 63 | 32131024 | 63 | 32215167 | 62
327215328 | 62 | 3-2805006 | 62 | 3-2Bgos4s5 | 62 | 3-2075246 | 62 | 3-306000g | 62
33560876 | 61 | 3-3655060 | 61 | 3-3740322 | 61 | 3-3825636 | 6t | 33911011 | 61
3'4424532 | 60 | 3-4510330 | 60 | 3-4500188 | 60 | 3-46B2106 | 6o | 34768085 | 6o
3-5285209 | 59 | 35371605 | 59 | 3-5458060 | 59 | 35544575 | 59 | 3-5631148 | 59
36151827 | 59 | 3-6238813 | 50 | 36325857 | 58 | 3-6412959 | 58 | 3-6500120 | 58

370243053 | 58 | 327118872 | 58 | 3-7190407 | 58 | 3-7287180 | 58 | 37374920 | 58
3:7902566 | 57 | 377990707 | 57 | 3-8078g05 | 57 | 3-B167160 | 57 | 38255472 | 57,
3-8786532 | 56 | 3-88y5240 | 56 | 3-Bg64004 | 56 | 3-gos52B24 | 56 | 39141700 | 56
3-9676131 | 56 | 39765398 | 56 | 3-9854721 | 55 | 3-0044099 | 55 | 40033532 | 55
40571291 | 55 | 40601110 | 55 | 40750084 | 55 | 4'0840913 | 55 | 40930856 | 55,
41471041 | 54 | 41562305 | 54 | 41652724 | 54 | 4'1743196 | 54 | 4-£833723 | 54
4-2378012 | 34 | 4-2468015 | 53 | 4°2559871 | 53 | 4-2650881 | 53 | 42741944 | 53
4'3280439 | 53 | 4-3380874 | 53 | 4°3472361 | 53 | 4:3563001 | 53 | 4°3655494 | 53
4'4208155 | 52 | 4-4298116 | 52 | 4-4390128 } 52 | 4-4482102 | 52 | 4°4574309 | 52
4'5128008 | 52 | 4-5220578 | 52 § 45313108 | 52 | 4-5405601 | 51 | 4°5498325 | 51

46055205 | 51 | 45148108 7 51 | 46241241 | 51 | 46334335 | 51 | 46427480 | 51
4'6987416 | 50 ( 4-7080015 | 50 | 4-7174465 | 50 | 4+7268065 | 50 | 47361716 | 50
4-7924071 | 50 | 4-BoxB67z | 50 | 4-Br12722 | 50 | 4-B206822 | 50 | 4-B300972 | 50
4:8866012 | 49 | 4-8961409 | 49 | 4'0055054 | 49 | 4°G150549 | 49 | §$9245192 | 49
4'9814084 | 49 [ 49909070 | 49 | 50004105 | 40 | 570009188 | 4o | 50194320 | 40
5:0766130 | 48 | 5-0861601 | 48 | 50957115 | 48 | 5-2052686 | 48 | 5-1148301 | 48
96 | 51722997 | 48 | 5-2818047 | 48 | 57914044 | 48 | 52010089 | 48 | 52207082 | 47
9'7 | 52684632 1 47 | 52781055 | 47 | 52877526 | 47 | 5-2074044 | 47 | 5°3070609 | 47
9'8 | 53650082 | 47 | 5:3747875 | 47 | 5-3844814 | 47 | 5-3041790 | 47 | 54038832 | 46
99 | 54621998 { 40 | 5-4719355 | 46 | 54816757 | 46 | 54914205 | 45 | 5:3071700 | 46
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100 | 55597630 | 46 | 5-5695446 | 46 | 5:5793306 | 46 | 5-5801213 | 46 | 5-5689165 | 45
I0°I | 56577830 { 45 | 5:6670099 | 45 | 5:6774414 | 45 | 5-6872773 | 45 | 56971178 | 45
1072 5-g562549 45 | 5-7661268 | 45 | 57760031 | 45 | 5-78588230 | 45 5-?953222 45
103 | 58551742 | 44 | 58050905 | 44 | 5°B750113 | 44 | 5-3849365 | 44 | 5-8948661

10°4 | 59545362 | 44 | 59644968 | 44 | 5-97446X4 | 44 | 50844305 | 44 | 59944040 | 44
105 § 6-0543366 | 43 | 60643400 | 43 } 00743489 | 43 | 6-0843615 | 43 | 60943755 | 43
106 | 61545709 | 43 | 61640181 | 43 [ 6-2746695 | 43 | 6-1847252 | 43 | 6-1047852 | 43
m'g 6-2552349 | 43 | 62653247 | 43 | 6-2754189 | 42 | 6-2853172 | 42 | 62950198 | 42
108 | 6:3563243 | 42 | 63604565 | 42 | 6-3765929 | 42 | 6-3867335 | 42 | 6:3068783 | 42
10:g | 64578350 | 42 | 6-468009% | 43 | 64781874 | 42 | 6-4883008 | 42 | 64985504 | 42

110 | 6-5597630 | 41 | 6-5609786 | 41 | 65801984 | 42 | 65004222 | 41 | £6006502 | 41
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21163273 | 7B | 2-1237799 | 7B | 2-1312404 | 78 | 2-13B87086 | 78 | 2.1461846 { 48| 6¢
2:1912029 | 77 | 2-1987328 | 77 | 2:2062704 | 76 | 22138157 | 76 | 22213686 | 76 | 6=
2-2668452 | 75 | 222744511 | 75 | 22820045 | 75 | 22896854 | 75 | 229073138 | 95| &2
2-3432410 [ 74 | 2-3509213 | 74 | 2-3580004 [ 74 [ 23663047 | 74 | 23740074 { 74 | 63
2-4203774 | 73 | 24281313 1 73 | 2:3358025 | 73 | 2°4436600 | 72 | 2°4514366 | 72 | 62
24582421 | 7z | 2'3060681 | 72 | 2°5139013 | 71 | 2-5217417 | 71 | 2-52058qr | 71 | 63
25768230 | 70 | 2:3847200 | 70 | 2-5926241 | 70 | 26005352 | 70 | 2-6084533 | 70 | 66
260561085 | 69 | 2:6640754 | 69 | 2-6720492 | 60 | 2680020y | 6g | 26880175 | 59| 6

27360875 | 68 | 2-7441231 ] 68 | 2-7521656 | 6B | 27602148 | 68 | 27682708 | 6B | &

2:8167491 | 67 | 28248524 | 67 | 28329624 | 67 | 2-8410790 | 67 | 28492024 | 67| G
2-Bg80826 | 66 | 2-9062526 | 66 | 29144291 | 66 | 2-9z26122 | 66 | 2-g30Borg {66 | 70
2-g8oo780 | 65 | 2-9883135 ; 65 | 2°9963556 | 65 | 3-0ag8042 | 65 30130592 | 65| I
30627252 | 684 | 30710254 | 64 | 30793320 | 64 | 30876451 | 64 | 30050645 | 64| 72
31460147 | 63 | 3-1543786 | 63 | 3-1627489 | 63 | 31711254 | 63 | 31705082 | 63| 73
32299371 | 62 | 3-2383638 | 62 | 32467967 | 62 | 3-2552359 | 62 | 32636813 | 62 | 4
33144834 | 62 | 3-3229719 | 61 | 3:3314667 | 61 | 3-3390675 | 61 | 33484745 | 61 | 75
33950446 | 61 | 3-40B1942 | 61 | 34167499 | 60 | 34253716 | Go | 3-4338704 | 60 | 76
34854123 | 60 | 34940221 | 60 | 35026370 | 6o | 351712566 | 60 | 335198873 | 59| 77
35717781 { 50 | 3-5804473 1 50| 358091323 | 50 | 35978032 | 56 | 36064901 i 50| 78
36587339 { 58 | 36674616 | 58 | 367619351 | 58 | 36849345 | 58 | 36936796 | 58 | 79
3:7462718 [ 57 | 37550573 | 57 | 376384851 57 | 37726455 | 57| 37814482 | 57| 8o
3'B343840 | 57 | 3-8432266 | 57 | 3-B520748 | 57 | 3-B0o9286 | 56 | 3-869758r | 36| 81
39230632 | 56 | 3-9319621 ] 56 | 3:9408605 | 56 | 39497704 | 56 | 3-9586020 | 56 | B2
40123021 | 55 | 40212564 | 55 | 40302183 | 55 | 4'0391818 | 55 | 4-04Br527 | 55| B3
41020034 | 55 | 41111026 | 54 | 4-1201173 | 54 | 4'7201375 | 54 | 4°1383631 } 54 | B4
4'E924303 | 54 | §'2014937 | 54 | 4°2105620 | 54 | 42196368 | 54 4-2283;63 541 85
42833000 | 83 | 42924230 | 33 | 4°3015453 | 53 | 4:3706728 | 53 | 4-3198057 [ 53 | 86
4'3747140 | 53 | 43838838 | 53| 4-3930580 | 52 | 44022302 | 52 | 44114248 | 52 | By
44666477 | 52 | 4°4758608 | 52 | 4-4B50070 | 52 | 4°4943205 | 52 | 4'5035671 | 52 | 88
473391010 | 3% | 45683747 | 51 | 4-5776535 | 51 | 4-5860374 | 51 | 4'5962263 | 51| &9
4'6320876 | 51 | 466730923 | 51 | 46707220 | 51 | 4-6800568 | 51 | 46893067 | 51| 9o
47455416 | 50 | 4°7540167 | 50 | 4-7642668 | 50! 4-7736819 | 50| 4-7830720 | 50| @I
48395172 | 50 | 48489421 | 50 | 4-8583720 | 40 | 48678068 | 49 | 4-B772465 | 49| 92
49339885 | 49 | 49434627 | 49 | 4°9520478 | 49 | 49624258 | 49 | 49719146 | 40 | 93
50286501 | 48 | 3-0384730 | 4B | 5-04Bo00B | 48 | 5-0575333 | 48 | 5-0670708 | 4B | o4
51243064 | 43 | 51339675 § 4B 1 511435434 | 48 | 51531240 [ 48 | 56627005 | 48| o5
52203221 | 47 | 52299400 | 47 | 52395044 | 47 | 52451026 | 47 | 52588255 | 47 | o6
5:3167221 | 47 | 53203879 | 47 | 53300585 | 47 | 573457337 | 47 | 5°3554136 | 47| o7
5'4133010 | 46 | 5-4233035 | 46 | 574330307 | 46 | 54427424 | 46 | 54524088 | 46 | g8
55109240 { 46 [ 55200827 | 46 | 5-5304459 [ 40 | 55402137 | 46 | 5°5499861 { 56| o9
5:6087162 | 45 | 56185205 | 45 | 56283203 | 45 | 5:63B1427 | 45| 56470506 | 45 | 100
sgﬁsfn? 4% 5-;:68&2 45 | 577266661 | 43 | 5-7365246 | 45 | 5'7463875 | 45 | 101
58056580 | 45 | 58155531 | 44 | 5:8254517 | 44 | 58353548 { 44 | 5:8452623 | 44 | 1092
59048001 | 44 | 5-9147336 | 44 | 579246814 | 44 | 59345286 | 44 | 5'9s45802 | 44 | 103
0004381 | 44 | 0143641 | 44 | 60243307 | 44 | £'0343417 { 43 | 6-0443370 | 43 | 104
6-1643008 | 43 | 6-1144254 1 43 | 62244553 | 43 | 61344895 | 43 | 61445281 | 43 | 105
6-2048495 [ 43 | B:2149130 | 43 [ 6-2249908 | 43 | 6:2350079 | 43 | 6'245I493 | 43 | 106
6:3057207 | 42 | 63158377 | 42 | 63250530 | 42 | 63360726 | 42 | 6:3461963 | 42 | 107
64070272 | 42 | 64171804 | 42 | 64273378 | 42 | 64374094 | 42 | 6-4476651 | 42 | 108
65087471 | 42 | 6-3189430 | 41 | 6-5200421 | 42 | 6-5303442 | 41 | 6:5495516 | 4I | 109
C-GroB823 | 41 | G-6211185 | 41 | 6:6313588 | 41 | 6:6476032 | 41 | 66318517 i 1 | 110
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11e] 65597630 1 41] 6-56590786 |41 6-5801984 (41| 65004222, 41! 6-6o0bs0z |41
I1-X| 66621043 |41 6672361141 556826219 (41 66928868 |41 6-7031537 | 41
112 | 67648551 | 41| 6-7751525] 47| 67854540 | 40| 6-7957506| 40| 6-806abgz | 40
1¥r3] 6868011440 68783402140 6-88B6gio | 40 6-8990368] 40! 69003867 40
II-4 | 6-9715606 { 40| 6-9Bigg74 |40 6G-99232GI | 40| 70027148 |40 7013104540
11-5| 7-0755259 | 39| 70859433 | 30] 70063646397 7-r1ob789g| 39| 7II72I9I 3¢
116 | 71798768 | 39| 71903334 | 39| 72007940 [ 39| 7-2r12585)39| 7°2217268 |39
17| 72846187 [ 39| 7-2051142 | 39| 73056136 )3¢] 73161169 39| 7-3266241 | 39
11-8| 73897480 | 38| 74002822 38| 74roBzor |38} 7421361933 7-43x9075 |38
119 | 74952615 | 38| 75058339 38| 7-5164r00 |38 7-5269900 38| 7°5375737 |38

1z.0| 760rrss57|38| 76117660 38| 7622380038 7-6329977 38| 7643615338
121 | 77074273 | 37| 7-71Boysr|37| 7728726737 7739381937 7'7500409]37
122 | 7-8140731 | 37| 7824758137| 7835446937, 78461393]37| 783568355/37
123 ] 79210898 | 37| 7931811837 | 79425374137 7'9532067:37| 7953999737
12-4] 80284744 | 36] Bo392330|361 B-o400952 |36 B-oboz61r|ab| B-o7i5306] 36
12-%] B8-1362237)36] B1470186)36 8157817136 81686192 36| 81794249 36
12-6] 82443348 | 36] 82551657 | 36 8-2660001 [ 36| 8-276838z | 36| B-28B76798 36
x2:7| 8-352B045 (36| 8-3636711)|36] 8-3745413[36] 83854150 35| 8-3962922 35
128 | B-4616301 | 35] B-4725321 35| 84834370135 84943467 [ 35| ¥5052592{35
12.g]| 85708085 35; B-5Br7456|35) 85026863 |35 8-6036304 33| 8514578035

130} 868o3zyo ias| 8bgr3ogo 35| S8-7o2284435) 8-7132633)35| 8724245733
13-X{ B7go2127|34]| 8-8012103)34]| 8812220334 B8-B23z42734| 83342596 34
132 | Bgovg329]34] 8-9114738]34 ] 8-92z5181|34; 89335658 | 34| 804461601 34
1373 | 90109950 | 34| 90220609 |34 | 9033148134 90442208 | 34| 90553149 |34
134} 97218961 | 34| 9:1330048] 34| 91447168 |34} 9-I552322 ] 34| 9166350934
1351 92331338 | 33| 92442759{33| 92554214 |33} 926065703133 9277722533
136 | 03447053 | 33] 9355880733 | 93670595 |33| 9-3782415}33| 9-3894260{33
13-7 | 94560082 | 33| 94678167133 | 9479028433 94902434 | 33| 9501461633
13-8 | 95688400 §33| 9-58008:12)33| 95913256 33| 9602573333 9613824333
13| 96813982 |32 96926719|32| 9703948832 97132289 32| 97206512332

140] 97042803 |32] 98055863 (32| 9B168g54 (327 9-8282078[32] 483952331 32
14T} 99074840 | 32| 0918822032 90301631 |32] 99415074 | 32| 995285509 32
14°2 | 10°0210009 | 32 | 10-0323766 | 32 | 100437495 | 32 ] 100551256 | 32 | 10-0065049 | 32
14°3 | 10-1348466 | 31 | 10-1462479 | 31 | 10-1576524 | 31 | 10-1650600 | 31 | 10-2804707 | 31
144 | 1072450000 | 31 | F0-2604336 | 31 ! 10-2718603 | 31 | 10-2833082 } 31 | 10-2947502 | 37
145 | 10-36340675 | 31 | 10-3749313 | 37 | ¥0-3863481 | 31§ 16-3978681 | 31 | 104003411 | 31
146 | 104782442 | 31 | 104807380 | 31 | 10-5012366 | 31 | 10°5027374 | 3T | T@ 5242412 | 3L
147 | 105933288 | 31 | 10:6048541 | 31 | 106163825 | 31 | 1062709139 | 31 { 106394484 | 30

Io-gcsﬂor 30| 107202749 | 30 | 10-7318337 | 30| 10°7433055 | 30 | T0-7546604 | 30
149 | T0'8244130 | 30| 10-8359990 ] 30 | ro-B475880 | 30 | 10-8501800 | 30 | 10-8707751 | 30

15:C | 10-G404084 | 30| 109520244 | 30 | 109636434 | 30 | 10-9732654 | 30 | 109808004 | 30
151 | 11-0567031 | 30| 11-0683490 | 30| 11-0799978 | 30| 1T-0016496 | 30 | 11-1033044 | 30
152 | TI'1732952 | 30 11-184g9707 | 30| 111966401 [ 20 | 11-2083305 | 2g | 11-2200149 | 29
15-3 ] 11-2501826 | 29 | 11-3018875 | 29 | 11-3135954 [ 26 | 11-3253062 | 29 | II-337010G | 2§
154 1 11°4673634 | 29| II'4190075 1 20 | 11-4308340 | 20 11-4425745 | 20| I1°4543174 | 29
15-5 | 11°5248355 | 29 | 11-3365087 | 20 | 115483647 | 29| 11-5601337 | 29 | 11°5719055 | 2¢
156 | 316425971 | 29| 11-6543801 | 29 | 11'6661840 | 2g | 116779817 | 29 ] 11-6897823 | 20
157 | 11-7606461 | 26| 11-7724668 | 20| 11-7842903 | 25 | 11-7961166 | 29 | 11-Bo70458 | 29
158 | 11-87B9808 | 28 ) 11-890829g ] 28 | 119026819 | 28 | 11'9145366 | 2B | 11-9263943 | 28
15'¢ | 11°9975993 | 28 | 12°0004766 | 28 | 120213568 | 28| 12:0332399 | 28 | 12-0451257 | 28

160 | 121164096 | 28 | 12-3284051 | 28 | 12°1403134 | 28] 12 1522244 | 2B | 12-1041383 | 28




z=110t0 180 LoG T {x) ¥roM x=1-0 T0 £=150:9 BY 01 9
5 8 ki 8 9
66108823 | 41| 66211785 | 41| 66313588 {41! 66416032 | 41| 6651851r7] 41| 110
645234288 41§ 67237059 [ 41| 6733987141 ©-7442724 (4E| 67545617 41| 1172
68163828 4o | 68267004 [ 40| 6-8370221|40] 6-B473479|40] 68576776 40 | 112
69197405 | 40 679300983 [ 40| 6-9404602 | 40| G6-g50B260 40| G-961I1958 {40 | 113
70234982 | yo| 70338958 | 40| 70442974 | 40| 70547030 40| yebs1125)39 | 114
73270523 1 39| 71380893 | 391 71485303 |39 71589752 130] 77160424039 | xx-s
7°2321991 | 39| 72426732 | 30| 72531533 | 39| 72816392 39| 7e7d41aze) 30| tb
7'3371351 {39 7'3476500 | 39 73581687 |3g9] 73686913138 | 7:3702178 38| 1x-7
74424370 | 38| 74330103381 74635674 | 3B] 74741283 38| 7-4846030] 38 | 118
7'5481612 | 38| 75587526 38| 75603477 | 38| 75799466 38| 75005493 |38 | 119
76542446 | 381 76048736 | 38| 7-6755064 138| 76861430(37| 7696783337 120
?’5607036 37] 77713701137 77820803 [ 37| 77927142 | 37| 7803301837 | 122
78675353 | 371 78782383 137| 78889461 [37| 78096570 | 371 7'9ro37E6 | 37 [ K22
79747364 | 37| 79854767137 7996220637 | B-0oo69082)37! Boip7rgs| 36123
30823037 |36 | #-o93uBos | 36! B-1038608 |36 8146448 |36] S-1254325] 26 | 1274
81902342 | 36 | 8-2010472 )36 B-21rB637!361 B-2226838 )36 B-2335075) 36 | 125
82985250 36| 8-3003738| 36 B-3202261]36; B8-3310820 36| 83419415 36 126
84071730 35] 84180573 )35 B4280452135] 84398366 35| B-a507316] 35 127
8-5161753 1 35| B-5270940 (35| 8-5380zB1 35| 8-54Bogq7|3s| 85508748135 128
86255291 1 351 86364837 {35) 86474418 |35] 85384034 (35| 866936841 35/ 129
873523161 35| 8-7462200 (35| 87572137 35| B-76Bzogo|35| 87702006 34 | 130
8452799 | 34| 8-8563037 (34| B-B673300 1347 B-By83615} 34| B-8301955) 34} 131
89536714 | 34| B:9667293 (34| 89777906 |34 | B-98885531 34| B-9a99235]34 132
90664033134 | 90774951 | 34| 9'0BB5903 | 34| 9009688934 | g-rroyoo8 |34 | 133
@E7747301 34 918839851 331 1997273 |33/ 92108504 133 92219049 33| 1374
52888780 | 33| 973000308 | 33| 931711989 | 33| 9-3223644 | 33| 9333533233133
94006155 | 33| ¢-qIrBops| 33| gr4230027 | 33| 9434208333 | 94454031 33| 136
95126832 | 33| ¢'5239080(33| 93351361 ;33| 95403675|33| 9557002133 | 137
96250785 33| 9563633501 33] 96475056 [32] 96588606 ]32| 96701278 32 | 13-8
973779891 32 | 97490887 | 32| 97003818 32| 9771678132 97829776 | 3z | I3
98308421 { 32| 98621641 {32 9873480332 o-B8B4Bry6i32| 98961402 32| 140
9°9592057 { 32§ 9'9755500 { 32! 0-9869166 {32/ Q-9982765 | 32| 10-0096403 { 32 | 141
100778873 | 32} 10-0892728 | 32 | 10 1006615 | 32 | 10°-1120534 | 32 | 10°1234484 | 31§ 14°2
103918846 | 31 ] 10-2033016 | 31 10-2147217 | 31 | 10-2261450 | 31 | 1er2375714 | 31 | 143
13061953 | 31 | 10-3176435 | 31 | 10-3200949 | 31 | 10-3405493 | 31 | 10-3520069 | 31 | 144
10:4208173 | 31 | 10-4322965 | 31 | 10-4437788 | 31 | 104852642 | 3T | 104667527 | 31 | 14'5
105387482 1 31 | 105472582 | 31 | 1075587712 | 31 { 10°5702874 | 31 | 1058180661 31 | 146
1006509856 | 30 | 10°6025264 | 30 | 10-6740701 | 30 | 10:6856167 | 30 | 106571664 | 30 | 1477
1675665282 | 30 | 307780991 | 30 | 107856731 | 30 | 10-Bo12500 | 30 | 108128300 | 30 | 14-B
10-8823731 { 30 108939742 | 30 { 10-go55782 | 30 | 109171853 { 30 | 109287953 ! 30 | 149
10:9985184 | 301 11-0T014g94 | 30 ] 11-0217834 | 30| 110334203 | 30 1104350662 1 30 | 150
LI'1149021 | 30 T11-1266228 | 30| 11-1382865 | 30| 11°149953% 30| 111016227} 30 | 151
LI 2317025 | 29| £21°2433924 | 29 | 11-2550855 | 29 | 11-2067816 { 29 | 112784807 : 29 | 15:2
13487365 | 2| 11-3004500 | 20 | 113722785 | 29 | 113839039} 29 | 11°3056322 | 29 | 15°3
1E4060632 | 29| 11:4778158 | 20 | 104895634 [ 29| 11-5013179 1 20 | 1X1-5130753 | 20 | 154
15836802 | 20 11-5954579 | 20| 116072383 | 29| 11-6x90217 | 29 | 11-5308080 | 20§ 15°5
te-7o15858 29| 11-7133921 { 29§ 11-7252014 [ 29 | 11°7370134 { 20| L1-748B284 [ 29 [ 156
11-8197779 | 28 | 12-8316128 | 28 11-8434505 | 28 | 118552011 | 2B | r2-8671346| 2B { 157
169182547 | 28| 119501180 | 28| 11961gB40 | 28 | 119738530 | 2B | 1e-g857247| 28 | 158
12-0570143 | 28 | 120689058 | 28 | 12-0808000 | 28 | 12-0g926971 | 28 | 12-1045950 | 28 | 159
12:376054G | 28 | 221879744 | 28 | 12-1998966 | 28 | 12-27xB216 | 28 | 12-2237495 | 28 | 160

-5




Loa T (x) FrRoM x =10 T0O z =50-9 BY -0l

=160 o 21

160
16-1
162
16°3
1644
165
166
167
16-8
16

17°0
1Pt
173
173
174
176
77
178
179

i8¢
181
182
183
184

18-6
18-7
18:8
18-g

19'0
19°%
19°2
193
19-¢
195
196
197
19-8
19'9

200
20°%
202
20°3
204
2005
206
20+
208
20'g

1241154096
12-2356801
123551388
12-4748741
12-5048841
12°7151672
12-8357217
12°9565458
13-0776379
13-1989964

13-3206195
13'4425059
135646538
136870017
13-Bog7280
13-9326512
14-0558298
141792623
I14°3029472
14:4268831

145510685
14-6755020
14-8ou1823
14-9251078
15-0502772
15-1756892
153013424
15°4272355
155533672
156797361

15-8063410
159331806
16-06o2536
16-1875589
163150050
16-4428610
165708554
16:6690771
16-8275250
169561979

17:0850046
172142140
17°3435549
17°4731162
176028968
17-7328956
17-8631115
179935434
18-1241902
18-2550510

18-3861246

12-128405%
1272476134
12-3070909
12-4368627
126069002
12-7272105%
12-84779%¢
125086430
1308976018
132111468

13-3327954
13454700
13'5768829
13-0993167
13-8220088
139449576
14:0681616
141916104
143153295
14°4392904

14-5635007
146879590
14-82126638
149376138
1570628075
15-1882437
IS313921I0
154393380
15°5059934
1569231860

15°8190144
159458774
16-0729737
16°2003021
16°3278613
16:455650%
16-5836673
15°7119E18
16-8403822
16:9690775

170579966
17-227138x
17°3505011
17-4860844
176158869
17°7459074
17-8761449
180065684
18-1372667
18-2081488

18:3992435

12°T403133
12-2595496
£2-3790638
1249883542
12-618g100
127392565
12-858650
12-9807428
131018884
132232999

13-3449759
13-4660146

1358911246 |

I3-7115743
13-8342921
139572605
14-0804960
142039791
1473277143
14°4317003

145759354
I4-70041384
14-8251498
14"9501222
I15-0753403
15-2008006
15-3265019
15-4524428
15 5786220
15-7050383

15-8316002
13-9585766
160856g62
152130477
163406209
164684416
16-5064816
16-7247487
8532417
16-9815594

17°1105007
17-2400645
17:3694495
17-4990548
176288791
17-75809214
17-8891806
18-0166556
18-1503453
18-2812487

£8-4123648

12-1522244
12-27148835
12-3910304
12-5108481
126300405
12-7513052
12:8719407
12:6928454
13-1140176
13-2354556

13:357157%
134791229
13-6013489
13-7238345
138465780
135605780
14-0928329
14-2163413
14-3401017
I4'4041126

14-5883726
14-7128803
14-8376342
14-9626331
150878754
152133599
15°3390852
154650500
155912530
15:7176929

158443683
159712781
16-0984209
162257955
16:3534007
16-4812353
16-60g2981
16-7375878
16-8661033
169948435

17-1238071
17-2520030
173824002
175120274
17-6418735
17-7719376
175022184
180327140
18-1634201
18-2943508

18-4254881

121641383
122834303
123020998
1z-5228452
¥12-6429047
rz-7633565
1z-8840191
£3-0049506
131261494
13-2476140

133693426
134013338
13-6135858
13-7360973
13-85886635
13-g818g20
141051724
142287060
14-3524915
I4-4765274

145008122
147253445
148501231
139751454
151004130
152250216
15-3516710
15-4778566
156038864
15'7303498

15-8570488
159836819
IS IT11479
16-2385457
16-3661739
164940314
166221169
167504292
168789673
E7-0077298

17-3367157
17-2659238
17:3953530
17:5250022
176548702
17-7849559
179152584
18:0457764
18-176508g
18-3074550

18:4386134




2=180t 210 LoG I’ (x) rrRoM 2=1-0 TO 2=50-9 BY -01

11

-

121760540
122953747
124140720
12-5348449
12-654991 7
12:7754106
1z2-8g61001
r3-oryos8s
131382840
13-2597750

13-3815300
13°3035473
136258253
13-7483626
138711576
139042086
141175144
1472410733
14-3648839
144889447

Y46132544
14°7378114
148626144
149876621
15-1129530
152384858
153642591
15°4902716
156165221
157430092

15-8697316
15-9906880
16-1238773
1862512082
163789494
165008297
166349379
16-7632729
zé-ggz 8334
170200184

1721490265
172788568

174083080

175379791
176678690
17:7979704
17-928300%
18-0588400
18-1895040
18-3205613

184517409

12:1875744
12'3073220
12°42069469
12:5468472
12-6670213
¥2-7874674
12-go8tB3g
130291660
131504211
132719386

133937199
13'5157634
136380674
137600305
£3'8834512
400635273
14-T2g8589
1472534430
14:3772787
14-5013045

14-6256989
f4 7502807
14-8751082
150001803
£5°1254954
152510523
15°3768496
155028860
13-6291602
15-7556708

15-8824167
16-0093663
151360000
162640529
% 3917271
16-5196303
166477612
67761188
169047019
1703350492

171623396
172917920
£7°4212653%
17°5500583
170808699
17-8100991
17941 3447
i8-0719058
18:2020811
18:3330697

18-464B703

12-1958556
I2-31Q2721
12-4389246
12:55883524
12:6790537
I2-79495270
12:9202703
13-0412822
13-16256710
1328431040

134059125
135279821
136503121
137729010
13-8957473
140188495
14°1422059
14-2658153
14-3896761

145137868 | :

146381460
14-7627524
148876044
15°0127009
15-1380402
152636212
153894425
I15:3155027
156418006
157683349

15-8g51042
160221073

16:1493430 | 3

16-2768100
15-4045071
16-5324337
16-6605868
167880670
10-9L75725
17-0455022

171754549
17°3047294
174342247
17-5639396
17-6g38731
17-8240240
17'9543912
18:0844737
182157704
18-3467802

18-4780022

12-2118216
12-331224G
12-4500050
12-5708602
12-6510888
12-81158g2
12-5323595
13-0533981
131747035
13-2962739

13-4181077
13-5402034
13-6625594
13-7851741
135080461
140311737
141545555
14-2781901
144020750
14°5262115%

14'6505956
14°7752205
14°G00I03T
150252239
151505875
132761926
15-4020378
E5-528r218
15-6544434
15-7810012

159077940
16-0348204
16-1620703
16-2895604
164172804
1675452383
16-673q147
16-8a18174
16'9304454
170592974

171883724
17-3176600
17-4471863
173760232
17-7068784
17-8370510
I 5-9674398
18-0080417
18-2288618

18-3508029
18-4g11361

122237495
12°3431805
124628881
12-5828708
12-7031267
12-8236541
129444513
130655167
131868436
13-308445¢

134303055
135524273
13-67480g2
13:7974498
13-9203473
14-0435005
141669076
142005674
I44144783
14-5380388

146630476
14-7877032
149126042
159177493
151631371
15-2887663
1574146355
15°5497433
15-6670886
15°79365699

15:92z04862
16-0475359
161748179
16°302331F
[6-4300745
1653580457
156862448
158146701
16-9433z05
[70721940

1720124521
17-3306109
174601502
17°58ggoBg
17-7:98855
17-8500801
17-9804905
13 I111159
18-2419553
13:3730077

 18-5042720

160
i5r
1672
16-3
164
165
156
67
16-8
159

I70
E3ab §
152
£73
74
75
176
7
78
79

180
81
182
183

185
186
187
18-8
189

150
b3+ 351
3%
193
g4
ig'5
196




12 Los I' {x) FroM £=1-0 T0 x=50-9 BY -01 £=210 t0 2640

2170 | 18-3861246 | z1 | 18-3092436 | 21 | 18-4123648 | 21 | 18-4254881 | 21 | 18:4386134 | 21
21-1 | 18-5174100 | 21 | 18-5305502 | 21 | 18-5436025 | 21 | 18-5568368 | 21 | 18-5609833 | 21
21-2 | 18-6489062 | 21 | 18-Gb20b74 | 21 | 18-6752307 | 21 | 18-688396I | 21 | 18-7015635 | 21
21-3 | 18-7806122 { 2r | 18-7937943 | 21 | 18-8060785 | 21 | 18-8201648 | 21 | 18-B333531 {21
214 | 18-9125269 | 21 | 189257260 | 21 | 18-9389348 | 21 | 189521410 21 18-g653511 1 21
215 | 19-0446494 | 21 | 190578731 | 21 | 16-0710088 | 21 | I9-0843263 ; 2t 190075564 | 21
216 | 19-1769787 | 21 | 19-1902220 | 21 | F9-2034692 | 21 | Ig-2167176 | 21 1g-2299681 | 21
21-7 | 193095137 | 20 | 19+3227785 | 20 | 19-3360453 | 20 | 19-3493142 { 20 | 193625851 | 20
218 | 19-4422536 | 20 | 19-4555388 | 20 | 19-4688z00 [ 20 | 1g°4521153 | 20 | 194934057 | 20
21-g | 19-5751973 | 20 | 19-5885028 | 20| 19-6018r04 | 20| 19°0151200 | 20 19-6284316 | 20

22-0 | 19-7083439 | z0 | 19-7216607 | 20 19-7349975 | 20| 19-7483273 | 20 | 19-7616502 | 20
22'1 | 19-Ba16925 | 20 | 19-B550384 | 20 | 19-B683864 | 20 | 19-B817363 | 20 | 1g-Bg50883 | 20
22-z | 19-g75242I | 20 | 16-08B6081 | 20 | 20-0019761 | 20 | 20-0153461 | 20 | 20-0287180 | 20
22'3 | 20-1080018 | 20 | 20:1223778 | 20 | 20°1357657 | 20| 20° 1491556 | 20 | 20-T625475 | 20
22-4 | 20-2439407 | 20 | 202363465 | 20 | 20-2697543 | 20 | 202831641 | 20 | 20-2065758 | 20
22-§ | 20-3770879 | 20 } 203005135 | 20 | 20-4030410 | 20 | 20-4173706 | 20 | 20-4308021 § 20
225 | 2005114324 | 20 | 20-5248757 | 20 ] 20-5383249 | 20 | 20°5317741 | 20 | 205652253 | 20
22-7 | 20-6459734 | 20 | 206504383 | 20| 206729052 | 20 | 206863739 | 20 ) 206098447 | 20
22-8  20-780710% | 19 | 207041945 | 19 | 20-8076808 | 19 | 208211691 | 19 { 208346591 | 19
22-g | 209156414 | 19| 20-G291452 | 19 | 200426510 | 1¢ | 209581586 | 19 | 209696683 | 19

23¢ | 21-0507666 | 10| 21-0642897 | 19| 21-0778148 | 19| 21-0913418 | 19 | 21-1048708 | 10
231 | 21-1860848 | 19| 21-1996272 | 19| zz+2131715 | 19| 21-2267177 | ig | 21'240265¢ | IQ
23-2 | 21-3215951 | 10| 21-3351566 | 16 | 21-3487201 | 19| 21-3622855 | 1y 21-3758528{ 19
23-3 | 21-4572967 | 19 | 21-4708773 | 16 | 214844599 | 19 | 21-4980443 | 19 | 21°5116307 | 19
234 | 21'5931887 | 19| 216067884 | 1g | 21-62038g9 | 10 | 21-6330934 | 19 | 2564750987 | I9
235 | 21-7292704 | 19 | 21-7428800 | 10 | 21-7565G04 | 15 | 217701318 | 19 | 21-7837560 | 19
236 | 21-8655400 | 10 j 21-B791783 | 19 | 21'B928175 | 19 | 21-9064587 | 19 | 21-g20I017 | 19
237 | 22-0019993 | 10 | 22-0156555 | 19 | 22°0293135 | 19 | 22-0429734 | 19 | 220566351 | ig
238 | 22°1380449 | 19 [ 22-1523107 | 19 | 22-1659964 | Ig [ 221796750 | 19 | 221033554 | 19
23'g | 22°2754769 | 19 | 22-2891703 | 19 | 22-3028656 | 1g | 22-3165627 | 19 | 22-3302617 | I9

240 | 22-43124944 | 18 | 22-4262064 | 18 | 224399201 | 18 | 22-4536358 | 18 | 22-4673532 | 18
241 | 22-5496907 | 1B | 22-5634271 | 18| 22:5771593 | 18 | 22-5008034 | 1B | 22-6046292 | 18
24-2 3 22°687083x | 18 | 22-7008318 | 18 | 22-7145823 | 18 | 227283347 | 18 | 22-74208851 18
243 | 228246526 | 18 | 22-8384196 18| 22-8B521884 | 18 | 22-8659591 | 1B | 22-B797315) 18
24°4 | 22-9624046 | 18 | 22-0761898 | 18 | 22-9899768 | 18 | 230037656 | 18 | 23701755631 18
24'5 | 23-1003383 | 1B | 23- 1141416 | 18 | 23-72709467 | 18 | 231417537 | 18] 231555624 | 18
246 1 23-238452¢ | 18 | 23-2522743 | 18 | 23-2660974 | 18| 23 2700224 | 18| 23-2937492 | 18
zqvg 23-3767477 | 18 | 23-3005870 | 18 [ 23-4044282 | 18| 23-9182711 | 18 | 23-4321158 | 18
248 | 23-5152219 | 18 | 23:5290791 | 18 | 23-5420382 | 18] 23-5567000 | 18 | 23-53706616 | 18
245 | 23-6538748 | 18] 23-6677409 | 18 | 236816268 | 18| 23-6955054 | 1B | 23-7093858 | 18

25-a | 23-7927057 | 18 | 23-B065985 | 18 | 23'8204931 | 18 | 23-8343895 | 18| 23-8482877 | 18
25°x | 23-9377138 | 181239456243 | 18| 23-9505366 | 18 | 23-9734507 | 18 | 239873665 | 18
252 | 240708084 | 18| 240848266 | 18 | 24-0987565 | 18 | 24-1126881 | 18 | 24-1266216 | 1B
25-3 | 24'210258¢ | 18 | 242242046 | 18 | 24-2381520 | 18| 24-2521012 | 17| 24-2660521 | 17
254 | 24°3497944 | 17| 243637576 | 17} 24:3777225 | 17| 24°3916801 | 17 ) 24'4056575 | 17
255 | 244895043 | 17 | 245034840 | 17 | 245174672 | 17| 24-5314512 | 17| 24°5454370 | 17
256 | 246203880 | 17| 246433850 | 17] 246573855 [ 171 24-6713868 1 17 24-6853809 [ 17
25-7 | 24-7664446 | 17 | 24-7834598 | 17 | 247074766 | 17| 24-B114052 | 17 | 248255155 [ 17
258 | 24-9006736 | 17| 24'9237059 | 17 | 24°9377400 | 17 | 24°9517757 | 17 | 24'9658132 | 17
259 | 250500741 | 17| 250641236 ] 17 | 25-0781748 | 17 | 25°0922277 | 17 | 25wcb2823 | I7

26'0 | 25'1906457 | 17 | 25-2047122 | 17 | 252187804 | 17| 25-2328504 | 17| 25:2450220 £7




z=210tc 260 Lo I'(x) FROM £ =1-0 TO 2=509 BY 01

13

5

7

18:4517409
18-5831319
187147331
188465435
18-g785623
19-1107883
19°2432205
19:3758581
19-5087000
196417453

19-7749930
19-go84422
200420020
20°1759414
203

2074442335
20-5786784
20:7133174
20-84815135
209831798

21*1184016
21-2538160
21-38g4220
21-§252190
216612059
2x-7973821
21-9337465
22-0702988
222070377
22-3439625

228107258
226183670
22-7558450
22-8935058
23-0313488
231693730
23-3075778
2374459024
23-5845200
23 7232680

23-3621876
240012841
24‘!105565
24250004

2474196276
145594245
1476993947
24-8305375
249798524
5'1203386

25:3609953

18-4648705
18-5062825%
18-7279047
18-8597361
18-9g17750
191240222
192504757
19-38913371
19°5219G54
1965350610

19-7883289
19-g217982
20-0554680
20-1893373
2073234051
20°4576710
20-5921335
20-7207920
28616455
209966933

21-131G344
21-267365¢
21-402993 1
21-5388001
21-6748150
21-Briolol
219473934
22-0839541
22-2207218
223575652

22°4947937
22-632100%
227690029
22~goy281g
230451430
231832854
23-3214082
234598107
23-5983922
23-7371520

23-8760803
24-0152034
241544930
242939592
244335995
2453734137
2471 3{0!2
248535613
249938933
2572343900

252750704

18-4780022
18:6094353
18-7410785
18-8729307
19:0049500
19-1372582
19-2597317
15-4024102
19-5352928
19-6683787

19-Borb668
19-9351562
20-0688450
20-2027352
20-3368230
20-4711084
206055906
2074020686
20-875:1416
21-0102087

21-1454691
z1-280g219
21-4365662
21-5524012
21-6884260
21-8246400
219610421
22-0976316
22-2344078
22-3713697

22-5085167
22-6458479
22-7833625
229210599
23-0589351
231959995
23-33524°3
23-4736008
23-61z20602
23-7510378

23-8859428
240291245
24-1684323
24°3079154
144475731
24-587432
24°7274

24-36?5368
25 360
251484563

35-2301471

18-4911361
18-6225902
18-7542543
IB-8861273
150182084
19°1504963
19-2829903
19-4156893
19-5485923
19-6816984

19-8t 500679
19-g485161
20-0822259
20-2561350
2073502426
204845478
206100496

207537471
20-8886396
21-0237261

21-1590057
21°2944777
2I-4307411
21-5659951
21-702038g
21-8382717
239746926
22-1113009
22-2480956
22-3850701

225222415
226595911
227978241
22-9348396
23-672737°
232108155
233490743
23-4875127
236261299
237649253

23-ga38980
240430474
24-18z23728
24-3218733
24-4615484
246013974
24-7414105
24-83:16140
250219303
25 1625177

25-3032256

185042720
18:6357472
187674322
18-8g93261
IG031427Q
19-7637365
192962510
1g428g704
zg-5618938
19-6950201

198283486
199518781
200956079
202205369
20-3036643
2a-4079801
20-6325105
207672276
20-9g021395
2I"0372454

211725443
21-3080354
21-4437%79
21-57959%0
21-7156537
z1-8519053
2r-9883450
22 IZ4G720
22-2617853
22-3987843

22-5359582
22-67333562
22-8108874
229486212
230865367
232246333
23-362g101
23-5013664
23-6400013
237788146

23-9178050
z4 0569720
24°1963149
24-3358330
244755255
246153018
247554312
24 8956429
230360264
25-1765800

253173057

210
21X
2£-2
223
25-4
21§
216
217
21-8
21-9

22-0
22-1
22-2
22-3
224
225
22-H
22-7
22-8
229

230
231
232
233
234
235
236
237
238
239

240
241
242
243
244

245
247

249

250
251
252
253
254
255
256
257
258
259




14 Log ' (z) FROM =10 T0 2=150-9 BY ‘01 2=260t0310

o 1 2 3 ' 4

26-0 | 251006457 | 17 | 25:20471%22 | 17| 25'2187804 | 17 252328504 | 17 | 25°2469220 | 17
261 | 25:3313875 | 17 | 25-3454710 | 17| 25°3595563 | 17| 25:3736432 | 17 | 25:3877318 ) 17
262 | 254722990 | 17 | 25:486399¢ | 17 | 25'5005016 | 17| 25:5146054 | 17 | 25'528710¢ | 17
26-3 | 256133704 | 17 | 256274567 | 17256416157 | 171256557364 | 17| 256698587 17
264 | 25-7546281 | 17| 25-7687622 | 17| 25-7828080 | 17| 25-7970355 | 17| 25-8112746 117
26-5 | 25- 45 | 17 | 25.9101954 | 17| 25-9243470 | 17 ]| 25-9385020 | 17 | 259526579 | 17
26-6 | 26-0375279 | 17 | 26-0517G54 | 17| 260659646 | 17 | 26-0801354 | 17 260943079 | I7
26+7 | 26:1793777 | 17| 2610356018 17| 262077476 | 17 | 26-2219350 | 17 26-2301241 | I7
26-8 | 26-3212933 | 17 | 26-3354939 | 17 | 26°3496562 | 17| 26-3639001 | 16 263781057 | 16
26-g | 26:4633739 | 16 | 264775910 16 | 26'4918008 | 16| 26-506030z | 16 26-5202522 | 16

27-0 | 26-6056100 | 16 | 26:6198526 | 16 | 26-6340877 | 16 | 26-6483245 | 16 | 26:6625630 | 16
271 | 26-7480280 { 16 | 26-7622779 | 16 | 26-7765204 | 16 | 26- 7907826 | 16 | 26-8050374 16
27z | 26-8g06o03 | 16 | 26-0048664 | 16 | 26-9191342 | 16 | 26-9334037 | 16| 26-0476747 | 16
27-3 | 27-0333351 | 16 | 270476176 | 16 | 27-0615016 | 16 | 270761872 | 16 | 27:0904745 16
274 | 27-1762321 | 16 | 27-1905306 | 16 | 27-2048308 | 16| 27-2191326 | 16 | 27-2334361 | 16
27-5 | 273152904 | 15 | 273336051 | 16 | 273470214 | 16 | 27-3622393 | 16 | 27-3705588 | 16
276 | 27-4625096 | 16 | 27-4768403 | 16 | 27-9911727 | 16 | 27-5055006 | 16 | 275108421 | 16
277 | 276058890 | 16 | 276202357 | 16 | 276345840} 161 27-6489340 | 16 | 276632855 | 16
27-8 1 27-7404281 | 16| 27-7637907 | 16 | 27-7781550 | 16 | 27-7925208 | 1@ | 27-Bob8EB2 | 16
27-g | 278931262 | 16| 270075047 { 16 | 279218848 | 16 | 27'9362665 15 279508498 | 16

28-0 | 28-0369828 | 16 | 28-0513771 | 16 | 28-0657731 | 16 | 2B-0801706 | 16 | 280945697 | 16
28-1 | 281800973 | 16| 28-1954074 | 16 | 28-2008191 | 26 | 28-2242324 | 16| 28-2386472 | 16
28-z | 28-3251602 | 16 | 28-3305950 ! 16| 28-3540224 | 16| 2B-3684515 | 16 | 28-38288:8] 16
283 | 28-4694978 | 16 | 28-4830393 | 16| 284083823 | 16 28-5128260 | 16 | 28-5272730} 16
285 | 286139826 | 16 |"28-6284397 | 16 | 28-6428983 | 16| 28-657358¢ | 16 | 28-6718202 | 16
28:5 | 28-7586231 | 16 | 2B-7730957 | 16 | 28-7875698 | 16 | 28-Bozoq55 | 15 | 28-8165227 | 15
285 | 28-9034187 | 15 | 2B-0179067 | 15| 28-9323963 | 15 | 28-0468875 | 15 | 28-g613802 | 15
28-7 | 290483688 | 15 | 290628722 | 15 | 29-0773773 | 15 | 29-0078838 | 15| 292063919 | 15
288 | 20-1934728 { 15 | 29°2070017 ] 15 | 29-2225121 | 1§ | 29°2370340 | I5 | 26°2515575 | I3
28-9 | 29-3387304 { I5 | 29:3532646 | 15 | 20-3678003 | 15| 29-3823375 | 15 | 29-3908762 | 15

290} 29:4841408 | 15| 2-5086003 | 15| 295132412 | T5| 29°5277937 | 15| 29°5423477 | 15
26-1 | 20-62097036 | 15 | 296442683 | 15 | 206588344 | 15 | 29-6734021 | 15 | 296879723 | 15
202 | 29-7754183 | 15| 26-7800081 | 15 | 20-Bo45704 | 15 | 298191622 | 15 | 298337465 | I5
2¢-3 | 29-0212842 | 15{ 259358701 | 15 | 20'9504755 | 15 | 29'9650734 | 15 | 29'9796729{ 15
29-4 | 300873010 | 15] 300819109 | 15! 30-0965224 | 15§ 30-11T1353 ] 15| 30-1257498 | 15
29'5 | 30'21346B0 | 15| 302280920 | 15 | 30-2427193 [ 15| 30-2573473 | 15 | 302719767 | 1§
29-6 | 30-3597847 | 15| 30°3744246 ; 15| 30-3890660 | 15 | 30:4037088 | 15§ 30-4183532 [ 15
29-7 | 30-5062507 | 15} 30-5200054 | 15| 30:5355617 | 15| 30'5502195 | 15| 30-5648787 | 15
298 | 30-6528653 | 15| 306675350 | 15| 30-6822061 | 15| 30-6668787 | 15 | 39-7115527 | I3
29'g | 30-7996282 | 15 | 30-8143126 | 15 | 30-B289985 | 15| 30-8536859 | 15 | 30-8583748 | 15

30-1 | 30-9455388 | 15 | 30°9612380 | 15| 30°9759386 | 15 | 30-ggobqo7 | 15 [ 310053443 | 15
30°X | 310935066 | 15 | 31-1083105 | 15| 31-1230258 [ 5] 31-1377426 | 15 | 31-1524008 | IS
30°2 | 31-2408011 | 15| 35-2555296 | 15 | 3%-2702596 | 15 31-2849010{ 15 | 31°2997235 ] 15
30:3 | 31-3881518 | 15 314028940 | 15 | 314176395 | 15 ] 31-4323855 | 15| 314471332 |15
30°4 | 31-5356483 | 15| 31-5504059 | 151 315657650 | 15} 31-5799256 | 15| 3159468761 15
30'5 | 316832000 | 14 | 31-6080621 | 14 | 31-7128357 | 14 | 31-7276107 | 14| 31-7423872 | I4
306 | 31-8310704 | 14| 31-8458630 | 14 [ 31-86063510 | 14 | 31-B754405 | 14| 31-Bo02314 | T4
30'3 31-9790071 | I4 ] 319038081 | x4 | 320086705 | 14| 32-0234144 | 14 | 320382197 | 14
308 | 32:1270816 | 14| 32-1418060 | 14 | 32-1567137 | 14 | 32°17I5319 | 14| 32°1863516 | 14
30-g | 32:2752004 | 14 | 322501291 | 14 | 32-304g960T | 14 | 32-3197926 14 | 32-3346265 [ 14

310 | 324236601 | 14| 32-4385040 | 14| 32°4533493 | 14 | 32:4681961 | 14 | 324830442 | T4




2=260t0 310 LogT (x) FROM 2 =10 T0 =509 BY -0l

15

5

252609953
254018221
25-5428181
256839828
25-B2531354
259668154
26-1084821
26-2503148
26-3923130
26:5344759

266768031
26-8192g38
259019474
27'1047634
2724774151
27:390879g
275341793
276776386
278212573
279050347

28-1089703
28-2530636
28-397313%
28-5417207
2868028134
288310015
28-9758744
291306015
29-2660825
294114168

265560032
247025420
298483324
29-9942738
301403057
302866076
304329991
39°5795304
307262283
308730651

AT'0200454
317671806
31°3144582
31-461831g
31-6094510
317571051
31'go50137
320530264
322011720
32-3494019

324578938

252750704
2574159141
255509270
25-6981085
258394579
25-9809746
26-1226579
26-264 3072
26-4065219
26-5487013

26-0910448
268335518
269762217
27-I160539
27-2020477
2740520256
27:54835180
276919533
278356279
279794212

28-1233726
28-2674816
284117476
285561700
28-7007483
28-8B454810
28-9903702
29°X354128
29-28a6890
294259583

2953714603
297171142
29-8629197
30-0088762
3971549832
3@ 3012401
3074476464
30:5942017
30:7400953
30-8877569

310347559
3r-18igoid
31 '3‘29!940
31-47006323
31-6242159
31-7779445
319loBizs
32-06783406
32+2159951
32-3642987

325127448

25-28g1471
254300078
25°5710376
257122359
25'8536020
25'9952354
261368354
262787012
264207324
26-5629283

26-7052882
26-B478115
26'9go4976
271333450
272763560
2741952

275628584
27-7063496
27-Bsosoot
27'9938092

28'1377764
z8-281g011
28-4261828
28:5706208
287152146
28-8599637
2g9-0048675
291499255
292931376
294405017

29-5860188
29 7316830
298775086
30'0234801
301690021
30°3158740
jo-4822952
30-6088653
30°7555838
jo-gozgq502

31'0494630
311966244
313439313
314913841
316380822
31-7867253
31-9340128
32-0826442
3z-z308500
32:3791309

32°5275973

25-3032256
25'4441031
25°5851498
257253650
25'8677479
260092579
26:1510145
26-2928969
2614349445
26'5771569

267195331
26-8620728
27°0047752
27-1476397
272000658
27-4338520
27°5772003
277207075
278643739
28-:0081g88

28-r521818
282963222
28-4406196
28-5850932
287296826
28:8744472
290193664
291644397
26 3096666
29°4550465

26005789
20-7462632
298920490
30-0380856
301842226
39:3305094
3074769455
306235305
307702638
30°91 71449

310641733
3i211348s
31-3586700
31-5061374
31-6537500
31-8o015076
31°9494004
32°0974552
322456444
323939703

325424511

253173057
25°458z002
25-5992638
253'7404057
258818554
260234621
251651953
26-3070943
264491584
26-5913871

267337798
26-3763357
RTFVIGOSLS
27-1619357
273049773
27°448180g
273915439
27-7350670
278787492
28-0225g00

28-1665888
28:3107449
28-4550579
28:5995271
28-744152¢
28-388g321
250338668
29-1789555
29°3241977
294595929

296151408
297608400
24°gobGgol
30°05260235
30-1988445
30°3451463
304915674
30-6381072
30-75849453
305318412

31-0788842
3122060741
31-3734102
3i-5208g21
31-6685193
31:8162913%
31-9642076
32:1122677
322604712
32°4088176

325573064

260
261
262
263
26-4
26-5
266
26-7
268
264g

270
271
272
273
274
275
296
277
278
279

28-0
281
282
283
2B-3
285
286
28-7
288
28-g

290
29°I
29 2
233
254
25°5
29-6
29'7
298
29°9

300
301
30°2
303
o4
3o=5
306
307
30-8
ivg

300




16 -Log T' (x) FROM =10 TO =509 BY *01 =2=3101t0 360

310 | 32-4236601 | 14 | 32:4385040 | 14 | 32°9533493 | 14 | 324681061 | 14 | 324830442 | 14
31-I | 32-57210631 | 14 | 32-5870212 | 14 | 32-O01B8oB | 14| 326267417 | 14 | 326316041 | 14
31-2 | 32-7208081 | 14 | 32-7356804 | 14 | 32-7505541 | 14 | 327654292 | 14 | 32-7803057 | 14
31-3 | 32-8695945 | 14 | 32-8844809 | 14| 328993087 1 14 | 32°0142579 | 14 | 329201485 | 14
314 | 33-0185219 | 14 | 33-0334224 | T4 | 33-0483242 | 14 | 33-0632275 | 14 | 330781322 | 14
31-5 | 33-1675808 | 14 | 33-1825043 | 14 | 33-1074202 | X4 | 33-2123375 [ 14 | 332272562 | 14
316 | 33-3167678 | 14 [ 33-3317263 | 14 | 33°3466562 | 14 ] 333615875 | 14 | 33-3705202 | 14
31-7 | 33-4661455 | 14 | 33-4810875 | 14 | 334960317 | 14| 33-5209769 | 14| 33'5259235 | 14
31-8 | 33:6156323 | 14 { 335305886 | 14 | 33-6455463 | 14 [ 330605054 | 14| 336754655 | 14
319 | 33-7652579 | 14 | 33-7802281 | 14 | 337951996 | 14 | 33-8101726 | 14 | 33-8251469 | 14

320 | 339150218 | 14| 33°9300057 | T4 | 330449917 | 14 339599778 | 14 | 33-9749659 | 14
321 | 340649235 | 14 | 34'07992E2 | 14 | 34'0049204 | I4 | 34-1099208 | 14| 341249227 | 14
322 | 34'2149627 | I4 | 34°2290741 | 14 | 342449860 | I4 | 34-2600011 | 14 [ 342750167 | 14
323 ¢ 34-3651388 { 141 34-3801630 | 14 | 343951004 | 14 | 34°4702183 | 14| 34-4252475 | 14
32'4 | 34'5I54515 | I4 ] 34°5304903 | 14 | 34°5455304 | 14§ 34'5605719 | 14 | 345736747 | I4
3275 | 346655004 | 14 | 346809527 | 14 | 34'6960064 | 14 | 34-7I10615 | 14 | 34-7261175 | 14
326 | 34-8164849 | 14| 34-8315508 | 14 | 34'B466181 | 14| 34-3616867 | 14 | 348767566 14
32°7 | 349672047 | 23] 349822841 | 135 349973649 | 13| 3570124470 | 13 | 350275305 13
32°8 | 35'1180504 | £3 | 35°1331523 | 13 | 35-1482465 | 13| 35:1633421 | 13 | 351784390 13
32-9 | 35-2690480 | 13 | 35-2841549 | 13 | 35-2992625 | 13 | 35-3143715 | 13| 35-3294518 | 13

330 | 354201717 | 13 | 35°4352914 | 13 | 35'4504124 | 13| 354655348 | 13 | 35-4806585 1 13
331 | 355714285 | 13| 35-3865615 | 13 | 35°6016g50 | 13| 35-6X68316 | 13 | 356319686 | 13
332 | 35-7228185 | 13 | 35-7379648 | 13 | 35'7531125 | 13 | 35-7682015 | 13| 35-7834117 |13
33-3 | 358743413 | 13 | 35-8805009 | 13| 35-9046618 | 13| 35-9108240 | 13 | 35-9349876 | 13
33'4 [ 360259965 | 13 | 350411693 | 13 | 360563434 | 13 | 36-0715189 | 13 | 36-0866956 | 13
33-5 | 361777837 | 13 | 36-1929697 | 13 | 36-2081570 | 13 | 36-2233456 ; 13 | 362385355 | 13
336 | 36-3207025 | 13 | 363449016 | 13 | 36-3601020 | 13 | 36-3753037 | 13 | 36-3905008 | 13
33°7 | 364827525 | 13 | 364900647 | 13 | 36-5121782 | 13 | 36-5273930 | 13 | 365426001 | 13
33-8 | 36-6330333 | 13 | 366491585 | 13| 36-6643851 | 13 36:6796130 ] 13 [ 36-6948421 13
33'9 | 367862445 | 13 | 36-S014828 | 13 | 36-Br67223 | 13| 36:8319632 | 13 | 368472054 | 13

34°c | 36-9386857 | 13 { 36-9539369 | 13 | 36-9651895 | 13| 36-9844433 | 13 | 36-9996985 | 13
34°T | 37700125651 13| 371065207 | 15 | 37-1217862 | 13} 37-1370530 | 13 | 37°1523212 |13
34-2 | 37'24309560 | 13 | 37-2592337 | 13 | 372745121 | 13 | 372897918 | 13 | 3773050728 | 13
34°3 | 373967856 | 13| 37-4120755 | 13 | 374273668 | 13 ] 374426503 | 13| 374579531 {13
344 | 37°5497430 { 13§ 375650458 | 13 ] 37-5803499 | 13§ 37-5956552 | 13| 37°6109019 |13
34-5 | 37-7028285 { 13| 3771874431 | 13 | 377334610 | 13] 377487701 | 131 377640985 | I3
346 | 37-8560418 { 13| 378713701 | 137 37-8B66997 | 13| 379020306 | 13 | 37-9173628 13
347 | 380093824 | 13 ] 38-0247234 ; 13 ] 3B-0400658 | 13| 380554004 | 13| 380707542 | 13
34°8 | 38-1628500 | 13| 381782037 1 13| 381935587 | 13| 38-2089150 | 13 382242725 | 13
349 | 383164442 | 13| 383318205 | 13| 383472782 | 13 38-3623471 | 13 ] 383770172 13

350 | 38:4701646 | 13 | 384855436 | 13 | 38-5009238 | 13| 38-5163053 | 13| 3853168801 13
35T | 386240100 | 13 | 38:6394024 | 13 | 38-6547952 | 13 | 38:B701803 | 13 | 38-6855846 | 13
352 | 38-7770827 | 13| 38-7033868 | 13 | 38-8087¢g2r [ 13| 38-B241987 | 13 38-83196065 5 13
35'3 | 38-9320797 | 12 | 38-0474063 | 12 | 389629141 | 12| 38-9783331 | 12 | 389937534 | 17
35'4 | 390863014 | 12| 39°1017305 | 12 39-:17':605 12} 39-1325922 | 12| 39 1480250 ] 12
355 | 39°2406476 | 12 | 39-2560891 | 12 | 39-2715318 | 12| 39-2869757 | 12 | 39°3024209 | 12
350 | 30°395E170 | 12 | 39-4105717 | 12| 39-4260268 | 12| 394414831 | 12| 39°4569407 | 12
357 | 39'5497119 | 12 | 30°5651781 | 12 | 30-5806455 | 12 | 39-5961141 | 12| 396115840 12
358 | 39-7044292 | 12 { 39-7199077 | 12| 39-7353875 | 12 | 39-7508684 | 12 39-7663506 | 12
350 | 39'8592696 | 12 | 39-8747604 | 12 | 390-Bgo2524 | 12| 399057456 | 12| 35°9212401 [ 12

36'0 | 400142326 | 12 | 400297357 | 12 | 400452399 | 12 | 400807454 | 12 | 400762521 | 12




z=31-0t0 360 LoG I’ {x)

FROM =10 TO z=50-9% BY -01

32:4078038
320464679
327951835
32:9440405
3370930383
33'2421753
333914542
33'54087:%
336904278
338401226

339899554
341399259
34-2900336
344402781
34°3906550
347411757
34-8g1B27p
35:0426153
35°1935372
35'3445934

354957815
356475059
357985634
359501524
361018737
362537267
354057111
36-5578266
367100726
36-862448g

3170149549
37:1675904
37:3203550
374732482
37-6262608
37°7794192
3g=9326962
38-0861003
382396313
38-3932886

385470720
38 12
38-8550156
39°0091750
391634590
353178673
39'4723994
395270351
397818341
39'9367358

£00917601

32:5127448
326613331
32-Broo630
329589340
3131079458
332570978
334063897
335558209
337053910
338550997

349949463
34° 1549305
34°3050510
344553101
346057045
3477562348
349069006
350577014
3520856368
353597054

355105098
%5'6622460
358137163
359653186
301170530
362689152
36-4200168
365730453
367253044
35-8776916

370302127
37-1828611
37°33561386
37'4885446
376415790
3777947412
3@'9480309

rI1014477
38 2549913
384080613

38-5624573
38-3! 63790
38-8704259
39'0245978
39'1788g42
39-333%»' 49
39+43785
39'6423275
397973187
39'9522327

491072692

32:5275973
32-6761997
32:8249437
32-9738289
33:1228547
332720207
334213265
335707717
33'7203357
33°8yo0y81

340194385
34-1699365
34-3200716
34°4703434
34-6207514
347712953
34°92319746
350727889
352237377
3573748207

355260375
35'6773875
35-8288706
35-9804861
351322337
36-2841131
36-4301237
36-58820653
36-7405374
36-5920397

370454717
37°1981330
37°3509234
375038423
37-65688094
37-8100644
37-9633509
3B-1167964
38-2703520
384240352

38-5778438
38-73x7780
38-8858375
39-0400218
39-194330

39-348763

39-3033207
i9-6580010
398128046
399677309

4o-1227796

32:5424511
32-69106%7
32-8398z5¢
32-9887251
331377650
332869430
3343620648
335857238
33-7353217
338850580

34-0340322
341849439
34-3350026
34:4853781
346357997
347863572
349370500
350878777
352388400
353899363

35'5411665
356925299
35-8440262
359956549
361474157
36-2093082
36°4573320
366034867
367557718
35-g08187r

370607320
37'2134063
37-3662093
37°5I91413
37-6722012
378253880
37'9787041
3823214563
382857152
384304108

38:5932316
387471783
38-go12503
390554471
39-2097685
393542139
395187832
396734759
38282917
39-g832302

40-1382012

32°5573064
327659372
32'8547005
33-0036228
331526767
333018707
334512044
336006774
337502891
33goon3ge

34°0499271
351999526
3473501150
34:5004141
340508494
34-Borgzoy
34'9521267
351029679
35'2539436
35'4050534

35'5562969
357076736
358591831
360108252
36-16250691
36-3145047
364665415
36-6187093
367710075
369234357

37-0759936
372285808
373814969
37°5344415
376875142
378407147
379940426
381474975
38-3010791
38:454756¢

38-5086206
38-7623799
389166644
39-0708737
39-2252074
39-3796633
39°5342469
396889519
398437800
39-9987308

401538040

310
31X
312
3143
314
31-5
316
317
31-8
315

320
321
32z
323
324
325
326
327
328
375

330
331
332
333
334
335
336
337

339

340
341
342
343
344
345
346
347
348
349

350
351
352
353
354
353
356
35

s

is5e

350




18 -Losr‘(x) FROM =10 70 =509 BY 01 z=360to 410

36-0 i 40°0T42326 | 12 | 40-0207357 | 12 | 40°D452300 | 12 | 40-0807454 | 12 | 40-0762521 | 12
36'1 | 40016093180 | 12 | 40-2848333 | 12 | 40-2003498 | 12| 40-21580674 | 12 | 40°2313864 | 12
362 | 40°3245254 | 12 | 403400528 | 12 | 40°3555815 [ 12 ] 403711X13 | 12 | 40-3860424 | 12
36'3 1 40°4798544 | I2 | 4074953040 12 | 40°5109348 | 12 | 40-5264768 | 12 | 40-3420200 | 12
364 | 406353047 | 12| 406508564 | 12 | 40-66064093 | 12 | 40-6810634 | 12 | 406975187 | 12
36-5 | 40-7908760 | 12 | 40-8064357 | 12 | 40-8220047 | 12| 40:8375700 | 12 | 408531383 | 12
36-6 | 40°9463679 | 12| 40°9621437 | 12 | 409777207 | 12 | 40-993298g | 12 | 41-0088783 | 12
367 | 41-1023801 (12| 41-3170670 | 12| 43-1335550 | 12§ 4X-14091472 | 12 [ 41-1647386 | 12
36'B | 4172583123 | 12| 41-2739121 | 12| 4%-2895731 [ 12 | 41-3051152 | 22 | 41-3207186 | 12
36'0 | 41°4143640 | 12 | 41-4299758 | 12 | 414455887 | 12 | gr-¢B12029 | 12 | 41-4768182 | 12

37-C | 41-570535% | 12 | 41-5861588 | 12 | 41-6017837 | 12 | 4x-6r74097 12| 41-6330360 | 12
371 | 41-7268252 | 12 | 417424508 | 12| 41-7580075 | £2 | 41-7737354 | 12 | 41+7B03745 | 12
372 | 41°8832340 1 12 | 41-89B8813 ] 12 | 419145299 | 12 | 419301767 | 12 [ 41°G458306 | 12
37-3 | 42'0397610 | 12| 42-0554202{ 12 | 42-0710806 | 12 ; 42-0867422 | 12 | 42-102404G | 12
374 | 42:1964061 | 12 | 42-2120771 | 12 | 422277402 | 12 | 42-2434226 ] 12 | 42°2590071 | 12
37-5 | 42-3531688 | 12| 42-3688516 | 12 | 42-3845355 | 12 | 42-4002206 | 12 | 42:4159068 | 12
376 | 42:5100490 | 72 | 42°5257434 | 12 | 42-5414391 | 12 | 42-5571358 | 12 | 42-5728338 | 12
37°7 | 42°6670462 | 12 | 42°6827523 | 12 | §2-6084505 | 12 | 427141681 | 12 | 42-7208777 | 12
378 | 42-B241601 | 12| 42-8398770 | 12| 42-8555958 [ 12 | 42-8713170 | 12 | 42-8870383 [ 12
37-¢ | 42'9813004 | 12 | 42-9971198 | 12 | 43-0128504 | 12 | 430285822 | 12 | 43-0443151 [ I2

380 43-1387369 | 12 | 43°1544770 | 12| 431702201 | 72| 43-1859634 | 12 [ 432017079 12
381 | 43-2961991 | 12 | 4331195171 12 | 433277055 | T2 | 43-3434004 | 12 | 43-3502164 | 12
38-2 | 43°4537769 | 12 | 4374695410 | 12| 434833063 | 12 | 435010727 | 12 | 43-5168403 | 12
38-3 | 43°6714699 | TY | 43-6272455 | 11 | 430430222 | 71 | 4356588002 | 11| 436745792 11
384 | 43-7692777 | 11| 43-7850048 | 11 | 43-B008330 | 11 | 43-8166424 | 11 | 43-8324320 | 11
38:5 1 43-9272001 | 1T | 439429986 | 11| 43-0587983 | 11 | 439745991 | I | 43-9904011 | 1T
3861 44-0852368 { 11 | 44-1010468 | 1T | 441168578 | 11 | 44-1326701 | 11 | 441484834 | 11
38'7 | 44'2433B75 | 11 | 44-2502088 | 11| 44'2750313 | 11 | 442908540 | 11 | 443066796 | 11
38-3 | 44'4016515 | I1 | 44-4174845 | 11| 444333184 | 17 | 443491533 | 71 | 444649894 | 11
389 | 44:5600206 | 11| 44-5758736 | 11 | 44-5917188 | 17| 446075650 | 11 | 44-6234124 | 11

36°0 | 447185205 | 11 | 447343758 | T1 | 44°7502322 | 11 | 44-7660897 | 11 | 44-7810484 | 11
39°1 | 448771241 | 11 | 44'8920907 | 1Y | 449088584 | 11 | 44-9247272 | 11 | 44-040597F | IT
392 | 450358403 | 11 | 45°0517181 | 11 | 4570675970 | 11 | 45°0834770 | 11 | 45°0993582 | 12
39°3 | 45°1946686 | 11 | 452105576 | 1T | 452264477 | 11 | 45-2423390 | 11 | 45-2582313 | 11
39°4 | 453536080 | 11 | 453695001 | 11 | 45-3854104 | 13 | 454013128 | 11 | 45°4172163 | 11
39'5 | 455126608 | 11 [ 45-5285722 | i1 | 45°5444846 | 17 | 45°5603081 | 11 | 45-5763128 | 1%
39'6 | 456718241 | 11 450877466 | 11 | 45-7036701 | 13 [ 457195048 | X1 | 45-7355203 | 11
39-7 | 458370085 | 11| 458470320 | 11 | £5-B629666 | 11 | 458789024 | 11 | 458048392 | 11
398 | 459904836 | 11| 46-0064282 | 11 | 46-0223730 | 11 | 46'0383207 | 11 | 460542686 | 11
399 | 46'1499792 | 11| 46-1059345 | 11 | 46-18x8016 | 12 | 46-1978404 | 11 | 456-2138084 | 1T

40'0 | 46-3095851 | 11| 46-3255517 | 11| 46:3415104 | 1x | 46-3574883 | 11 | 46-3734582 | 11
40°1 | 46'94693009 | 11} 46°4852785 | 11 {1 465012572 { 11 | 36-5172370 | 11 | 46-5332879 | 12
40'2 | 46:6291263 | 11| 466451149 | TX | 46-6611045| 11 | 466770053 | TI | 46-6930872 | 11
40-3 | 46-7890012 | 11 | 46-8050607 | 11 | 46-8210612 | 11 | 468370629 ] 11 | 46-8530657 | 11
4074 1 460491051 |} 11 | 46-9651155 | 11} 460811270 | 11| 46-0972390 1 11 | 470131532 | 11
405 | 47°109257G | IT | 471252762 [ 11 | 471413015 | 12 ] 47-2573250 | II | 47'1733495 | It
406 | 472605193 | 11 | 472855554 | 1T [ 473015846 | 1] 47°3176188 | 11 ] 47-3336542 1 11
40°7 | 474298800 | 11 [ 47°4459319 | 1T | 474679759 | 1T | 47°4780210 | 11 | 47°4040071 11
408 | 475003667 | 11 | 47-6064204 ; 11| 47-622475T | 11 | 47-6385310 | 11 | 476545879 | 11
400 | 47°7500521 | 11| 47-7070160 ] 11 | 47-7830821 | 11 | 47-7991487 | 11 | 47-815216¢ | 1

416 | 479136451 | 11| 47°9277203 | 1X | 47'9437965 | 11 | 479598730 | 1z | 47°9759523 | 1%




2=360 to 410 Loc I'{x) FROM 2=1-0 T0 2=50-9 BY -01 19
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400917601 | 12 | 40-1072002 | 12 | 40-X227796 | 12 | 40-1382012 | 12 | 40-153B040 | 12 | 360
40:2469065 | 12 | 40-2624278 | 12 | 402779504 | 12 | 402034742 | 12 | 40°3080902 | IZ | 361
404021747 L 12 { 404177082 1 12 | 404332420 | 12 | 40-4487780 | 12 | 40-4643160 ) 12 | 362
40:5575644 1 k2 | 4005731100 | 12 | 4005886560 | 12 | 406042050 | 12 | 406157542 | 12 | 363
407130752 | 12 | 40-7286330 1 12| 40°7441919 | 12| 40°7597521 | 12 | 40-7753134 ( 12 | 364
408087060 | 12 | 40-BB42707 | 12 | 40-BgoB477 | 12| 409154100 | 12 | 40'0305033 | 12 | 365
410244590 [ 12 | 41-0400408 | 12 | 410556238 | 12 | 41-0712080 | 12 | 41-08670335 | 12 | 366
41°18033Y2 [ 12 | 41°T950250 | 12| 4X-2115200 | 12 | 41 2271162 | X2 | 43-24273130| 12 | 367
4173363232 | 12 | 41-3519290 { 12 | 41-3675360 | 12| 41-3831441 | 12 | 42-3087535 | 12 | 36:8
4174924347 | 12 41-5080524 | 12 | 41-5236713 | 12 | 41°5302014 | E2 [ 415549827 | 12 | 369
4164866353 [ 12 | 476542949 | 12 | 41-56700257 | 12 | 41-6955577 1 12 | 417111904 | 12 | 370
41-Bosor4B | 12 { 41-8206563 | 12 | 418362080 | 12 ] 41-8519427 | 12 | 41-8675378 | 12 | 371
419014827 { 12 | 4T-9771360 | 12 | 4I'9027005 | 12 | 42-0084462 | 12 | 420247030 | 12 | 372
§2°T180688 | 12| 42-1337339 | I2 | 42-1404002 | 12 | 42-3630677} 12 | 42-1Boy363]| 12 | 373
422747728 | 12 | 42-2004496 | 12 | 423061277 | 12| 42-321806g | 12 ] 42-3374873 | 12} 374
424315043 | 12 | 42-4472829 | 12 | 42'4620726 | 12 | 424786636 | 12 | 424043557 | 12 | 37'5
42-5885320 | 12 | 42°6042333 | 12| 425100347 } 12| 42-6356374 | 12 | 42°6523472 | 12 | 376
427455885 | 12 | 42-7613005 | 12 | 42-7770137 | 12 | 42'7027280 | 12 | 42-BoByq34 | 12 | 37

429027007 | 12 | 42-9185843 | 12| 42'9342007 | 12| 42°9499356 | 12 | 42-9656621 | 12 | 37

430000491 | 12 | 430757844 | 12 | 4370915208 | 12 | 431072583 | 12 | 43-1229970 | 12 | 3779
43'7174535 |.12 | 43-2332004 | X2 1 43-2480483 | 12 | 432046974 | 12 | 43-2804477 ] 12 | 380
433749735 12 | 43:3907320 | 12 | 434064015 | 12 | 43-4222521 | 12 | 434380139 | 12 | 381
43'5326090 | 12 1 43:5483789 | 12 | 435641499 { 12| 43°5799221 | I1 | 43:5956954 | ¥I | 382
435903594 | 11 | 437061408 | 1 | 43'7219233 | 11 | 43-73770960 | 1X | 43'7534917 | 1r | 383
| 4384822461 11 1 43'8640174 | 11| 43-87g81xq | 11| 43-8056065 ] 11 | 439114027 1x | 384
440062042 | IT | 44°0220084 | IT | 44'0378138{ 11 | 440536203 } IT | 44-0604280 ) 11 { 385
44'1642970 | ¥ | 44-X8B01130 | TY | 44° 1950303 { I | 442727483 | 11 | 42275673 | 11| 386
443225055 | 11 | 44:3383325 | 11 | 44-3541606 | 21 | 44-36G0893 | 11 | 44:3858203 | 12 38-g
44-4808266 | X7 | 4449606649 | XY | 44°5%¥25044 | 11 | 44°5283450 | 11 | 445441868 | 11 | 38

446392609 | 11 | 446551106 | 11 r 440700014 | II | 4468068133} 11 g4-7026663 | 11| 389
44797808z | 11 | 44'8136601 | 11| 448205312 | 17 { 44-8453044 1 11 | 44'8612587 | 11 | 300
449564681 | 1T | 44'9723403 | 11 | 449882136 | 11 | 45-0040880 | 11 | 450000636 11 | 301
451152404 { 1Y | 45:1311238 { 11 | 45'1470084 | 11 | 451628940 | 11 | 45-1787808 | 11 | 39-2
452741248 | 11 | 45'2900104 { It | 45+3059:51 | IT | 45-3218119 | X1 | 45-3377099 | 1T | 39°3
454331200 | 11 | 45°4490267 § 11| 45+4649335 | 11 | 454808415 11 | 45:4967506 1K | 39-4
455022286 | 11 | 45'6081455 | 11} 3562406351 11| 456399826 11 [ 456559028 ] 1t | 395
457514474 | 11 [ 45:7673754 | 11} 45°7833045 ] ¥1 | 457992347 | 11 | 45-B151660 | 11| 39°6
45gro7772 | 11 | 459267163 | 1T | 45420564 | IT | 459585977 | IX | 459745401 | LI | 39:7
45-0702176 | 11 | 450861677 | 11 | 461022190 { 1T | 461180713 ] 11| 461340247} k1 | 39'8
462297684 | 11 | 46°2457205 | 1T | 4626156918 { 11 | 462770551 | 11 | 4629301495} 11 | 39°Q
46:3894292 { 51 | 46°4054014 | T [ 46°4213746 | 11| 463373489 ] 11| 465533244 | 11 | 400
45:54019099 | 11 | 465651830 | 11| 46-5811072 | 11| 465071525 11| 466131380 | 11 | 901
46‘5290301 17 | 467250741 | 11| 4074100603 § 11| 407570055 ] 11 | 457730628 | 11| g0'2
46-86goGg5 | 11 | 45-B850745 | 71 | 46 9010805 | 11 | 46-g170876 | 11 | 469330958 | 11 | 403
47020167 | TX | 470451838 | 12| 47-ab612007 { 1T | 470772187 | 11 | 470032378 | 11 | 404
471863751 | X1 | 42054017 [ 1E | 47°2214295 1 11 | 472374584 | 11 | 472534883 | 11} 405
47°3496406 | 11 | 47-3657281 [ 11| 47°3817607 | 11| 473078064 | 11| 474138477 | 11| 406
47°5I00143 | L | 47-5261620 | 11| 47'5422120 | 11 | 47°5582625 | LX | 47°5743140 | XX | 40

476706459 | 1T | 47-6867050 | 11| 47-7027652 | 11| 47-7:88264 | 11 | 47-7348887 | 11 | 40

478312852 | 11 | 478473550 | 11| 478634250 11 | 478794979 | 11| 478955709 | 11 | 409
475920328 | 11 | 480081123 | 11 | 480241039 | 11 | 48-0502766 | 11 { 480563004 | 11 | 430




20 Lo T'(«) FroM 2 =1-0 T0 2 =509 BY ‘01 2=4101t0460

s

410 | 47°9TI6451 | 1T | 47°9277203 | 11 | 47-9437955 | 1 | 47°9598739 | 11 | 47°9759523 | It
4L'1 | 480724452 | 11| 48-088531% | 11 | 48-1046181 | 11| 48-k207062 | 11 48-1367953 | 11
41-2 | 48-2333524 | 11 | 482494490 | 11 | 482655466 | 11 ] 482816453 | 11 | 482077451 | 1
413 | 48-3043662 | 11 | 48-4104735 | 11 | 48-4265818 | 11| 48-4426911 | 11 48-4588016 | 11
414 | 48-5554865 | 11 | 48-5710044 | 11 | 48-5877233 | 11 | 48:6038433 17| 48-6199644 | 12
4I°5 ] 487167130 | 11 | 487328414 | 11| 487480710 | 11 | 48 7651016} 11 | 48-7812332 | 11
416 | 48-8780453 | 131 | 48-Boq1844 i 11 | 489103245 | 12 | 480264657 11 | 48-9426079 | 11
41-7 | $0-0394834 | 11 | 49-6556330 | 11| 40'0777836 | 11 | 49°0879354 | 11 | 49+1040881 | 1T
418 | 392010268 | 11 | 492171870 | 11 | 40-2333481 | 11 | 40-2495104 | 11 | 49-2656737 | 11
410 | 49+3626754 | 10 | 403788461 | 10 | 49°3a50177 | 10| 494111905 | 10 | 49°4273643 | IO

42'0 | 49'5244289 | 10| 495406100 | 10 | 49°5567922 | 10 | 495720754 | 10| 49-5891596 | 10
42-1 | 496862871 | 10| 40-7024786 | 10 | 49-7186712 | 10 | 497348649 | 10| 49°7510596 | 10
422 | 49-8482496 | 10 | 45-8644516 ] 10 | 49-8806545 | 10 | 40-8068587 | 10 | 49-g130638 [ 10
42+3 | 500103163 | 10 | 500265287 | 10 | 500427421 | 10 | 50'0589565 | 10 | 500751726 | 1C
42-4 | 501724868 | 10 | 50-18B7096 | 10 | 50-2040334 | 10 | 50-z211582 | 10| 502373841 | 10
42°5 | 503347617 | 10 | 50-3500042 | 1c | 50-3672283 | 10| 503834635 | 10 | 50°3996997 | 10
426 | 504971387 | 10 | 50-5133821 | 10| 50-5206266 | 10 | 50-5458721 | 10| 50-5621186 | 10
427 | 506506104 | 1o | 50-6758732 | 10| 50-6921279 | 10| 50-7083837 | 10| 50-7246406 | 10
42°8 | 50-8222031 | 10 | 508384671 | 10] 50-8547322 { 10| 508709982 | 10 | 50-8872653 | 10
425 | 50-9848895 | 10 { 5I-00I1637 |10 | 510174300 | 10 | 51'0337153 | 1o | 510490927 | IC

430 | 511476782 | 10| 511639627 | 10| 51-1802482 | 10| 51-1965348 | 10 | 512128223 | 10
431 | 51-3105692 | 10 | 51-326B6395 | 10 51-3431596 | 10| 513594563 | 10 | 51°3757541 | IO
43°2 | 51:4735620 | 10| 51-489866g | 10 | 51:5061728 | 10 | 51-5224798 | 10| 51-5387877 | 10
433 | 516366566 | 10 ) 516529717 | 10| 51-6692877 | 10 | 51°6856048 | 10 | 5E-7019229 ] IC
43'4 | 517998527 | 10} 51-8161779 | 10 | 51'8325041 | 10 ] 51-8488313 1 10| 51-8651505 | 10
43'5 | 51°9631500 { 10| 51'9794853 | 10| 51-0958216 | 10} 52-0x21589 | 10| 520284972 | 10
436 | 52:1265483 | 10| 521428936 | 10| 52°1592400 | 10} 52°1755874 | 10| 52°1919358 | 10
43'7 | 522900473 | 10| 52:3064027 | IO | 523227592 | I0 | 52:3391166 | 10| 52-3554751 | 10
438 | 52-4536469 | 1o | 52-4700124 | 10| 52-4863788 | 10 | 52-5027463 | 10| 52:5191148 | Io
43'G | 526173467 | 10 | 52-6337222 | 10 | 526500987 | 10 [ 526664762 | 10| 526828547 | 10

440 1 52-7811467 | 1o 52-7975322 | 1o | 52-8134186 | 101 52-8303061 | 10 | 528466946 | 14
441 | 520450464 | 10 | 52-901441¢ | 10 | 52:0778383 | 10| 52:6942358 | 10 | 53-0106342 | IO
44'2 1 531090458 | 10| 53-1254512 | 10| 53-1418575 | 10| 533-1582650 | 10| 53-1746734 [ 10
44°3 | 53-2731445 | 10 532895500 | 10| 53-3059762 | 10| 53-3223035 | 10 | 53-3388118 | 10
444 | 534373424 | 10| 534537677 | 10| 534701939 | 10| 534866211 | 10| 53'5030493 | 10
44-5 | 536016302 | 10| 53-6180744 | 10 536345105 | 10| 53-6509475 | To | 5360673836 | 10
446 | 53-7660348 | 10| 53-7824707 | 10| 53'7989257 | 10| 53-8153726 | x0 [53-8318206 | 10
44'7 | 53-9305287 | 10 53-0460836 | 10| 53-9634393 | 10 | 539708961 | 10} 539963539 | 10
44'8 | 540651210 | 10| 54-2115856 | 10| 541280512 | 10 ] 54°1445178 | 10| 54'1600853 | 10
440 1 54'2598113 | 10| 54-2762857 | 10| 54°2927011 | 10 | 54°3092374 | 10| 54°3257148 | 1o

450 54°4245993 | 10 | 54'4410835 | 10| 54'4575687 | 10 | 54-¢4740548 | 10 | 54-4905¢419 | IO
451 | 545804850 | 10| 54-6059785 | 10| 54:6224738 |10 | 54:63850697 | 10 | 54-6554666 | 10
452 | 54°7544581 | 16| 54-7709717 | 10| 547874763 | 10| 54-Bo3gB19 | X0 | 54-8204885 | 10
453 549195483 | 10| 54:9360616 | 10| 54:0525759 | 10| 54'9600912 | 10| 549856075 | 10
45'4 | 550847254 { 10| 551012484 ] 10 551177724 | 10} 55'1342074 | 10| 55-1508233 ) 10
45°5 | 552499993 | 10 | 552665320 ] 10 | 552830655 { 10| 55-2005002 | 10 | 55°3161358 | 10
456 | 55'4153696 | 10| 55-¢319t20 | 10| 55°9484553 | 10| 554649095 | 1o | 554815447 | 10
45-; 55-5808363 | 10| 555973882 | 10| 556130411 | 10 556304950 | 1o | 550470498 ) IO
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