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TRACTS FOR COMPUTERS 

~o. 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 b~g onspeci&! war 
problems of a physical character; Its members have been struck by the 
absence of any simple text·book for the ll88 of computers and still more by 
the absence of' obviously necessary auxiliary tables. '.pte present aeries of 
TractB for Oomputer. will endeavour to fill this gap as rar as it lies 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 
as 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 inaceesaibie, but by tracts. dealing with inter­
polation, quadrature. mechanical integration, .calculating maehines.t8.bling 
machines. and bibliographies of memoirs and of tables having ~ value to 
the practical computer. In regard to the present tract, giving the yalue/l 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 t;o the schoolmaster, who grasps 
the urgent importance of teaching practical mathematics to the modem schooJ... 
boy, The table of logarithms is not the only table that B schoolboy should' 
learn to handle .. in most modem computing laboratones a table of logarithms 
is very rarely u.ed~d when used it is generally one t;o 10 or U, figures* 

. where multiplications are necel'8&l'Y 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 algebraic work. 
He should be exercised in the use of tables which are not becoming obaolete 

• And where in _118 III. BDlllog. ,be aohoolboJ'llmowlodga of &he p ...... .u. idlet 
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2 PREFATORY NOTE 

like the smaller tables. of.logarithms. He comes at a fBirly early stage to ~he 
summatio!J. of series and he <is liable w regard certain series as unsumma.ble 
because he has not approached them numerically, just as he unfortunately 
regards certain' integrals as unintegrable, because he is not introduced at a 
quite early -stage-to graphical, mechanical and numerical methods of quadrature. 
Th& present tract covers a very wide class of numerically sum mabIe series, and 
we can conceive no better practice than the schoolmaster could provide for 
his pupils by teaching ~helb to sum all such series bi tabular aid. If the 
pupil be asked at the same time ~ Compare the result obtained by summing 
directly 15 to 20 terms of the series set (using tahleS of logarithms if he 
likes!), he wil~ have learnt during the process a good dcal of the prac:tical 
value of !ogarith!"s, of testa for convergency, of partial fractions, of inter­
polation and of the value 9f tabular aids to the computer. 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 aominate the post-graduate as well as the schoolboy mind and prohably 
arising from the same limitation of experience-the very words" mathematical 
tables" being treated as synonymous with the smaller tables of common and 
trigonometrical logarithms. 

K. 1'. 

Augu.1 1919. 



TABLES OF THE DIGAMMA AND TRIGAMMA FUNCTIONS 

d d" .u log r (1 + .. ) AND do" log I' (1 + .. ). 

TO FACILITATE THE SUMMATION OF SERIES OF THE FORM 

By ELEANOR PAIR1UN, B.A. 

. In work recently undertaken by the Biometric Labor&toIy on the torsion­
flexure of aeroplane propeller blades it W!\8 found. necessary to sum a large 
number of series of the form 

m +'+ ~+ + "..., II -:E a" a.' a.' ... a_, 
. - '-1 (Pti + '1,)(p.i + 'I.) ..• (p"i + 'I.)' 

where the a's, p'e and '1'a are numerical quantities; and any numher of pairs 
of factors in the denominator may be equal. By multiplying numerator and 
denominator by a euitable numerica.l factor thiB can alw&ya be thrown into 
the fol'm . 

.. '+' '+' ~+ +L .'_ ... 8- :£ .,. "t' Vo' ••• " ......... 
.. I (i + .. .)(i + .. .) ... (1+ .. ..)(. +8,)' (i + B.)' ... (i + s.)'" 

As it atande this series is only very slowly oonvergent, as many as from 60 to 
80 terms being sometimes required to calcu!&te it .to eight figure accuracy. 

The expression can always be broken up into partial fractions and we have . . . 
II :: [ A, A. - A.. B,. B. . B .. =... .-+ .--+ ... +-. - +-. -+ -. -+ ••. +-.-._, ,+ .. , l+ .. , .+ ... I+a, 1+8, l+S. 

(J, C. . C,,] 
+ (i +sJ' + (i+B.)' +:.~ + (i + ... )' ' 

where the A's, 8s and C's are readily determined. 

1-11 



4 TABLES OF THE DIGAMMA .AND 

We cannot, however, re-arrange the terms in Sand sum' each of the series 

A, ... B, ... a, tel' . f h • 1: -. -, ... , ~-.-, ... , ~(' \s ••• sepa.ra y, &moo a senes 0 t e lorm .+r, 1+8, t+8v . 

1: ~ is divergent. t+« . 
Calling the ith term in the series tI (t) we have 

A, A. . A", B, B. B" 11(0)=-. -+-. -+ ... +~+ +-. - +-'--+ + ... +-'--+ I+r, ,+r. ,r .. t+s, 'B, '8" 
a, . o. a" 

+(' "+(--"+"'+{' \S '+8" '+8" '+8n, 
~ (11) (II) (1 1) =A, -.--. +A. -.--~ + ... +A .. -'.--~ 

·t + r 1 " 1. :t'r. t ,,+ fI", 1-

+B, (~_~)+B.(.+I _~)+ ... +B,,(.+I _~) 1+8, '. t. 80 .• • 8n • 

0. a. a .. 
+(. +. \S+ ... +(. . '+8,), ('+80, 0+"", 

1 +_ (A, + A.+ ... + A .. +B, +B.+ ... +.8..). 
1 . 

Also from the general theory of Pa.rtial Fractions we have* 

A,+A.+ ... ~A",+B, +B .. + ... + B,,=O, 

which gives 

B,8, B.8, B"s,. 
'(>+8,) i(.+s.) i(>+8,,) 

0, o. 0" 
+(.+ ,,+(. U+"'+r )I' • 8" t+ 80, 1+"" 

<If 
1Io+l>ti+bsii + ... +btn+J..-fi~ 

!hen 

bo+.t'+bsil+ ... +bn+2a_I~ _ 

a ..4, (1+." ... (1+ • ..) (.+6J) .... (1+'01'+ ... +..4".(>+." ... (I+ ... _,)(IH,)' ... (IH.)I 
+B, (1+ ... 1· ... (.+ •• )(/H,)(I+..,' ... (f+.,.)'+ ... 

+B.(I+ ... ) ... (i+ • ..) (i+o,) .... (i+o_".(/+'oI' 
+C,(/+.,) ... (i;+r.,J (/+'>1, ... (1+ .. 1' + ... +C. (i+r,) '''(/+'..)('+o,jl ... ('+,-,)' •. 

EquatiDg &he ooeftioi~H: of % ....... 1 on each aide of ibis ideDui,. we ob&ain the result 
..d1+AI+ ... +4",+B1+8.t+ ... -tB.=O. ' 



TaIGAMMA FUNCTIONS 5 

• 1 OIl 1 . 
But ~ T ) and l; (-'-L"are both absolutelyoonvergentsenes. Hence ' ._.' .+a ._. >+u, 

we can now re-arrange the terms 'tf S and !"'ve 
OIl r. OIl r. 

A.I T' J ... -A.l; T ) .""1' I+r 1i=1' '+r.,. 
tOB. OIls. CIt .. 

-B,l; T J-B.~ T )- ... -B,.l; T ) 
4_1"+8 I-l":i-&': i-l"+S. 
-I COl lID} 

-O,I-,---O.l;( . • ,,- ... -O.l; . .., . 
.... (>+1,"'- 0=' >+.., _ .=,(I+s,. 

Now it is known- that 

a' ~ t 
dt- log ['(1 + t)=-T+ -~ ( t)' .-1 ft n+ 
tP, m 1 
<it" log r(l H) = .:.~. 

where T= Euler's Constant = 0'57721 57 ••.. ' 
Therefore 

S = - A, fd~l log I' (1 + r,) + T} - A. {a:. log I' (I, + r.) +.,} - ... 
- A. {.i. log 1'(1 + .. ..)+T} 

- B, {~, log I' (1 + of,) + .,t -B. {!. log I' (1 +.r.) +.,} - ... 
- B. {~. log I' (1+ s,.) + .,} 

tP tP tP, 
+ 0, tU.' lo.g r (1 + ") + O. <h.,log I' (1 + 8j + .•. + O. d&..log I' (I + s,.); 

d 
or putting '4 .. ; log 1'(1 +rJ=f( .. ,). 

tP 
dr.,logl'(1 +"') = f(r.)t. _ 

and remembering 1il&t A. + ... + A. + B. + , .. + B .. = b. we have finally 
S=-A.f(rJ-A.f (rJ- ... - A.f(r.) 

- B.f (") - B.f (Bs) - .:.':" B.f (s,.) 

+ O.f (#J + a.F (Bs) + ... + O.f (6.). 

• Of. __ WoIooD, ...... A.w,." (tnlI BdiIioD)., H'iS, 
t It it. ooaftDielll 10 tpMk of tbaee fImo&ioJu M the •• dipmma mel bipmma fnnntiope -



6 'TABLES OFTHB DIGAMMA AND 

where f ~111) a..a F (a;) arB the foncti07l8 Mre tabled /0'1' wdues of a: from a: = 0'00 
to a: '" 20'00, the increment in a: being "02. . 

The tables were calculated by.means of the asymptotic expansions for the 
logarithmic derivates of the Gamma-function ' 

'd 1 I"' (-YB, 
f (z)", de log r-(I + z) = log (I + I) - 2 z + 1 + .:1 2r(1 +1-,.' 

t/} 1 1 1 "' (-y+'B, . 
• f (I) = .>~ log r (1 + z) = 1-+ -2 (-1" + 1: (I -,.+1' ..... +z 1+, r=l +Z 

in conjunction with the formulae 

f (z-I)=.,.!+ fez), 
I 

f (I-I) = ~ + f (z). 

H values of the functions outside the range of the tables are desired they 
may be obtained froID the first of these pairs of equations, or, alternatively, 
from tbe furmulae 

f(nz)=log.H~{ f (z-~ n:I}+f(l_ n:2)+ ... +f (I-~) + F (Z)} 

and .. 

Hm'}=1{ f (1- n~ 1)+ f (I _":2)+ ... + F (z -~) + f (t)} , 

which are dedu~ from Gauss' multiplication-theorem fur the Gamma­
function. 

This latter· pair are the more useful for values of a: lying between 20 
imd 40_ 

E.g. . f (37-68) = log. 2 + I If (18-34) + f (18-84») 

= '69314718 

+ 1-46804980 
+ I-~114342-

= 3-64244040 

f (37-68) = i IF (18-34) + f (18-84»). 

= I { "OSS06611} 
. +"05169480 
=i 1'10476091} 
= '02619023., 



TRIGA.lIfMA. FUN()TIONS . .7 

. Besides the values of the functions there are tabled their second .md 
fourth differences, and the formula of interpolation to be used is Everitt's 
Central Difference ·Formula: 

f(a + 8",) = 8f, + ~/o- ~I 1(8 + 1) Il'f, + (H 1) Il'/Ol 

+ 8~(8 +l;~(H 1) [(8 + 2)St, +(~ + 2)8101 

where .. = increment in a: = 112, 

E.g; F (8'615); 

/. =f(a+ "02), . 
/o=/(a), 

l!+t/>=l. 

a=S·60.· 8=1. 
f(S'615) f(S'615) 

= t(2'20877652)+ f;;i { H479)l 
+f(2'2I096971) +H4!l2}f 

= 1('109'17999)-"i{ H(06)} 
+1('10953972) 6 + HI05) 

= 2·2104IlIS6. = '10959969, 
, , 

It was not disco\'ered until the present tables were almost completed that 
a certain portion of the work had been already performed. Gauss (Werke,. 

Bd III, pp. 161, 162, Giittingen, 1863 etc.) gives tables·of !logr(l+e)' 

correct. to 18 decima.! places for vaJues of 18 between 0 and I, the in.,rement in 
18 being 111, Prof. G. N, Wateon (ReporC 0/ tM British ~S8ociation, 1916, 
pp. 125, 126) gives tables of the same function correct to 13 4ecimal 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 dz' log r (1 ~). 

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

.. 1 
(i) 8-1:'(40+3)(4>+2)4;(40+4) . 

.. [1 1 1 1, 1 1 1 1'] 
=,~, 34l+3-'4>+2+244i7"'S4>+4 

c.[ 1 1 1 1 1 1 1 1 ] 
-'~l Iii + '75 -16. + 'liO + 96 i - 32.+ 1"00 

- - if F ('75) + ill f ('50) - * f ("00) + 'M (1"00). 



8 TA.BLES OF THE- DIGAMMA. AND 

f(o'15)=i{ o23980321} + i:toi{ 22802}- tot,t-t'i{ 27} 
+'~5508551 6 +22161 120 +-26 

= '24'144436 + 2810 -1 = -24'147245. 

Hence 8 = -00228062 - "020622'10 
601266 

_ (ii) 

1321201 
= '02150529 - -020622'10 = -000882590 

c. .1 
8=;:, (4i+ 2)(4i+ 1){4i+3)' 

m[ 11131 1>IJ =,:, -4i+2+44i+l +44i+3+2(4i+S), 

= i f ("50) - -M (-25) -;\f (-75)+ n f ("'15). 

F ("25) = - i { '23949368} + n { 54251} - ili f 140} 
- + "2155461'1 + 52024 + 129 

,=-'22'151993+ 6642 -3=- '22'145354-

f(-'15)= i{ 023980321}+*{ 22802}-ili{ 2'11 
+ '25508551 + 22161 + 26f 

="24'144436+2810-1 ="24'14'1245, 

f (-'15)= 1 {' '769'16109}-*{32695} +'1h-{ '11i} 
+ '75852269 S1363 . + 70 

= -'1.6414189 - 4004+2 =-'1641018'1, 

Hence S = -00912249 - '04640108 
"01421585 
"0238'1818 

= '04721652 -'- '04640108 = "00081544, 

(iii) S i 30 
=,=, (60i+ 29)(60i+ 30)(6Oi + 31)' 

"[30 1 30 90 1 SO 1 ] =.:, 460i+29 60i+30+460i+31 + 2 (60i+31)' 

=-if(H)+i f(H)-i f(U>+vh- fell). 
F (H) = F (-48 + i ("02» 

=t(-01762627)+ i'if Jj(34312)}- l,i-I-Jj{ ¥(60)} 
+t("03648997) 6 + i(33157) 120 +-'1(55) 

= "02077022 + 2352 - 1 = "020793'13. 
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f (H) = f (-50 + t("02» 

=1('03648991) + U{ t (33157)} - H+lf{ .lj(55)} 
+1('05502211) 6 + If(32056) 120 +If(62) 

= '05193342 + 2256 -1 = '05195597, 

~ (H) = ~ ('50 + H'02» . 

=!('93480220)-U{ 1 (56379)}-U+.lf{ .lj(178)} 
+t('91850353} 6 +If(!i3685)' 120 +If(165) 

= '92121998-3801 + 2';" '92118199. 

Hence 8 = '01824499 - '00259922 
383826 1948349 

= '02208325 - '02208271 = '00000054. 
• 1 

(iv) 8=':1(2i+l)(6i-7)(6>+13), 

<O[ 1 1 31 191 1 31 1 J 
=i~l -H)'2i+l+41O'6i-7+410'6i+13+21O'(6)+13)'' 

;.,~ [! f ('50)-! f (_!) _~ f (13)+.!. ~ (13)] -. 10' 2 8 6 8 6 12 6 ., 

f (-t)= 9-+ f( -!)= t+,+ f m 
= 6;+ f ('82 + i ('02» 

= 6-85'114286 + 'j- (-299621l0) + iis j { H20390)} - i ;~2~'I{ it21)} 
+f('31405886). +1(19845) +f(20) 

= 6'115'11421\6 + '309241l27 + 2232 = 7'l6641345. 

f (.lj) = f (2'16 + j- ('02» 

= i ('98407878)+ i is * { H5468)} 
. +! (,99148578) + *(5389) 

= '98654778 + 604 = '98655382. 

~ (.lj) = ~ (2'16 + U'02) 

=H-37171057)_la*{ t(3982)}_ 
+ H'36899640) + H3897) 

Hence 

..;, '37080585 - 438 = '37080147. 

8 = ~ ['01824499 - '89580168J 
10' '15450061 '36995768 

= 1- ['17274560-1'26575936] =- '00109301. 
10' -

1-5 
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(On \be Bel.lion of Darwinism to lhe lnranUla 
Death ....... ) ByE.e.8Now.D.So: PrietB' ....... 
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W. PALDI ELDERTON. F.I.A.. and Bmx .. ~ f­
PuB~. "-1.&. PtU. & ...... 
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auG K.u:L PBARSON) F.R.B~ Price &. flet. f. 
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~ on .. Theory or the __ In' _ .... 4 
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n. on lome J>lsngarded _ In the Btabllfiy 
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7 •• net. Sold only with oomplete ..... 
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BOR, F.R.S. Intwl. Price_ 6 •• "". 
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V. An ExperImental Btudy Of the stre_ In 
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l,med. Pric~ 78. net. 
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idea.! ltiMOnry Arch. By BAaL PS&R80N, F.R.S., 
W. D. RltYKOLIJB, B.Se. Eog<, and W.F. STAHTOll+ 

• .IUIe; Eng. In~d. _ Pric~ "'. nd. 
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Prisms with Crou-Seetions of Uni-uial Sym~ 
meny only. By ANDREW W. YOUW6, E. M. Et. .. 
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Pri<e 7 •. 6L na. 
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n. Jlental -.. 1fal. ... t;rltiDll. _ tile 
Teeoher'. Appreciation of lntellig...... .& Bo. 
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l'JwIsoN. F.R.S •. Price b. flU. 
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n. The Continuity of M.D~ Defect. By lUlu. 
PBdS<»I', F~.S't and GtJ8TAV A. JAEDJmB()~II, 
Ph.D. Pri"" b ...... 

IX. lIendeUam 04 tile Problem of Meatal Defect, 
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vm. 'l'&b1. Of 'lie Lcprtthma or _ OompIote 
r--FUDOiion. for A.rgumeDH '2 W 120(}, i.e. beyond 
Legendre'. Rang.. By EOON 8. P" .... OlI. B,A.. . 
Pria&. lid ...... 

Jlt. Log r (e, from • = 1 to 11&'9 by ~ 41 
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TA.BLES OF f (X) AND F (X) 

f (,,) 
,. 

H') 
,. 

f (,,) 
,. 

H.-) 
,. 

It - + It - + 
• 

'"00 "9"71434 6165 "394934°7 4758 3"00 "'56n~6~ 3201 ".8382296 1795 
2'02 "930652 35 6071 .3918754° 465° 3"02 1'261:11 I 3166 -28223108 1765 

'"Ot "93845966 5979 "388863'3 4H6 3"'" 1'26,4°70-3 3 131 ".8065686 1136 
'"0 '94620718 5889 "38589653 4445 3"06 1'"27300451 3097 '21910600 I?OS 
2'08 "9538958• 5801 "38'974.8 4347 3-08 1-27857114 3063 "'775-2 - 1680 

Z'10 '961526 44 5715 "3800g55O 42$2 3'10 1:·z8.tI o709 3029 "07603723 t 653 
Z'U -9690999:<- 5631 "377'5923 4159 3'12 1'28g61274- '997 "'7453071 16.6 
2'14- -9h66l i 09 5549 "37446456 40 69 3"14 I"'95088H "964 >21304-056 1600 
2'16 "9 401 78 5468 '31

'
11<>51 3gB· 3'16 1'30053441 "933 '27156636 15H 

2-r8 '99'4 578 5389 "36899640 3897 3-t8 1'30595II9 .gol -270 10190 1550 

2'20 '99883889 5312 '36632119 3814 3-20 1'3II33889 2871 "26866494 1525 
2'22 1.00613888 5'37 '36368413 3734 3'22 t-31669789 2840 "067'37'3 1501 
2'24 I'OI3386St: 5163 '36108440 3656 3"4 1'32202848 28n "2658'453 1478 
2'26 l·oa058250 5Ogo '35852123 3580 3-.6 1"3'733097 2781 >26442661 1455 
2'2:8 1"02172759 _0 '35599385 3s06 3"·8 '"33.60564 2752 '263°4323 1432 

2']0 1"03482249 4950 '3535°'54 3434 3-30 1'33785'79 2724 '26167418 1410 
2'32 1'.04186788 4882 -351.04357 3364 3"3' 1'343°727° .696 ~26031921 1389 
0"34 

"
G48864t 4816 '34861924 3·96 3"34 1"34826565 ,668 .258918 11 1368 

2'36 1"O5581 :l1 7 4750 .34622788 3230 3"36 1.'35343192: 2641 -'5765078 , 1347 
"38 t"06'71379 4686 :34386881 3166 3"38 1"35857117 2615 -'563]686 1321 

2'".0 1-06956784 4624 .34"15414.0 31.03 3'4.0 1-36368548 0588 '25503621 1307 
2· ... 2 I-O~637565 4562 '339245°1 3.,.' 3· ... 2 1-368

A
7331 2562 ""'5314862 ' "8, 

"44 1'0 313784 4502 '33697go5 .gB. 3"44" 1"373 3551 '537 -25247391 106 
2'46 1-089855.01 4443 ~33-J74290 2924 3-.6 1-3788i'35 2512. -2512Il87 1249 
0-48 1"09652175 4385 '33'53599 • 867 3"48 1'3838 4°7 2487 ·24996233 1331 

2'5.0 1'1.0315664 4328 "33035776 2812 3'50 t"38887093 2462 '248725 1.0 1213 
2'52 1'10973225 4'13 '32820765 '759 3-5' 1"39383316 2438 '24750000 1195 
"54 1'1162 S13 4218 '326085 12 2706 3"54 1'3987~IOI 2414· '24628685 1178 
"56 1"12278583 4164 '3'398g86 2655 3'56 :('4036 471 2391 '24508548 U61 
"58 1'12924489 4112 '32192..075 • 605 3-58 1"40357450 2368 "'-138957' 1144 
0-60 1"13566283 4060 '31987790 '557 3-60 1'41344062 2345 ~4271141 lu8 
2·6, 1'14204.01 4009 '31786061 "251.0 3-6. 1'41828327 2323 '24155037 UI2 
2·64 1-14837743 3960 

'3
1= '

46i 3"64 1'4231.027.0 230 1 '240 39445 10gB 
2,66 1'1.546 15.08 39Il "31 7 '41 3"66 1'42789913 2a79 '23924949 1081 
."68 "'6093363 3863 '31195749 2374 3·68 1'43267276 2258 -238IlS31- , 065 

'-70 1'16715354 3816 "31003786 "33i 3'70 1'43142381 2236 "'3699114 10 5 1 
2'72 "'13335'9 3170 "30814'54 2289 3"1' bH21"52SO 2216 "23587885 1036 
2'74 "'~947935 37'4 '306268u 2248 3"74 1"44685903 2195 -2.H7~22 IOU 
2'76 I-I Ss8011 3680 '3044

'
711 .. 08 3"76 "1'45154)62 2 175 "336 J80 .008 

'"18 1'1916561 9- 3636 '3025883t 2169 3-78 1'45620,645 2155 "23260146 994 
.-80 1-19768gB5 3593 "30078u4 2131 3"80 1"46084714 2135 '23152906 980 
2,82 "20368758 3551 '29899529 '094 3-S. 1'46546768 auS "23b 46641 967 
2·84 1"20964980 3509 '29723.038 2058 3-84 1'41006646 ,ogB '22941354 954 
,-86 1'21557693 3468 "9548604 202. 3-86 1"474644.8 2017 '2283101a 941 
,"88 1-22146937 3428 ':<9316193 IgB7 3"88 '-47920' 33 2059 '227336 1 928 

"go 1'12132 754- 3389 '29205768 1953 3"90' 1-483737r. 204.0 -2263U46 916 
2'92 1'1:3~181 3350 '290372gB 1920 3"92 1'4~2S3 5 2022 >22529592 9"4 .-... 1'23 258 3312 ~8870747 1888 3"94 1"49274969 '004 -22428942 89' 
,-g6 )'24410024 32 75 ..8706084 1856 3-g6 1'4972:1549 I9R6 ~22329184 880 

> 
"98 1'15042'14 3238 >28543'77 1825 3"98 1-50168142 1969 '2:1230 30 5 869 

$'00 1'256n767 3201 ·.83822g6 1195
1 
4- '"s0611767 1952 ~aI32296 857 

l~.,. F_..u.: 

/(.+"O")=f/.+lj,- 't Hf.,.t) 1'/.+(' +I)rfx} 

+ "'('+1)(;'+1) 1(;'+2)"1,+(1+')"1.) whore '+.=1. 120 _ 



TABLES OF f (X) AND Il (X) .,=4'00 to 6'00 

f ( .. ) " Hxj " f (>'j " Hx) " x - + " - + 

. .f'OO "506u767 1952 -22132296 857 5'00 "70611767 1312 •I8132296 473 
,,'02 1'51053440 1935 -220 35143 846 5'cn 1'7"973759 1302 'I8066g52 468 
4'°4 1'51493178 1918 '''938836 835 5'°4 1'71334448 1293 '1-76 463 
4'06 1"'5193°999 IgoI '21843364 824 ,5-06 1'71693845 128~ '17937663 458 
4'08 1',52366918 1885 ' 21748117 814 5,08 "72051958 1275 '17813709 453 
4'10 1'52800gS3 1869 '%1654883 803 S'IO 1'724°8796 1266 -17810208 448 ' 
4'12 1'53233119 1853 -21561852 ,793 S'IZ 1'72764369 1'57 '11747155 444 

- 4'14 1'53663432 1837 ' 21469614 783 5'14 1'73118685 1248 '17684546 439 
4'16 ]:'54091909 1821 oZI3i,8I60 173 5'16 1'73471754 1239 '17622376 435 
4'18 1'54518564 1806 ''''2 1478 763 5'18 1'73823583 1230 '1756064° 430 
4'20 1'54943413 1791" <-21191560 . 754 5'20 1'74174182 1222 '17499335 425 
4'22 1'55366471 1776 '21108395 744 5'22 1'74523559 1213 '1743845S. 421 
4'24 1'55187754 1761 '21019975 135 5"4 1'74871723 1205 '17377996 417 
4'26 1'56207275 17'16 '20932290 726 5'26 1'75218682 1197 ' '17317954 412 
4'28 "566'5050 1732 ' 20845331 717 5,28 1'7556_ nSS '17258324 408 
4'30 1''57041:0 93 1718 '207Sg08g 7"8 5'30 1'75_18 ,,80 '11199103 4°4 
4'32 1'51455418 1704 '20673555 700 5'32 I·162.S24u 1172 '11I40286 400 
4'34 1'57868040 1690 '20588721 691 5'34 1'76594632 1164 '1]08,869 396 
4']6 1'58278972 16]6 ' 20504578 683 5'36 1'76935688 1.156 '170%3841 392 
4']8 1'58688228 1662 -2042 1:117 694 5'38 1'77275588 1.149 '16966218 388 -
4'40 1'59095821 ,-649 ' 20338331 666 5'40 1'77614340 II4I '16908976 384 
4'42 1'59501765 163(; -20256212 658 5'4' 1'71951950 II33 • 1685"U 19 380 
4'44 1'5gg06074 1623 '20174751 650 5'44 "78288427 11%6 "6795642 376 
4'46 1>60308760 1610 '2009394° 643 5'46 1'7862'718 1118 ' 16739541 373 
4'48 1'60709836 '597 '20013772 635 5'48 1'789580u UtI . ,f66838I3 369 
4'50 1·6U093I5 1584 '19934239 628 5'50 1'19>9II33 II04 '1662B<!54 365 
4'5' 1·6Is<?72IO 1572 'lgB55333 620 5'52 1'7962315' 10gb .' 16573460 362 
4'54 1'61go3532 1560 -19777048 613 5'54 1'79954074 1089 '16518828 358 
4'56 1,62298.96 1541 '19699376 606 5-56 I'80283~ 1082 '16464554 355 
4'58 1·626g15 11 1535 ~I9622310 599 S'58 1,806126 1075 '16410635 351 
4'60 1.63°83192 1523 '19545B<!3 59' S'60 1,8094°335 ,068 ' 1635706] 348 
4,6. ",63473349 I5I2 '19469967 585 5'62 1,81266943 1061 ' 16303847 344 
4'64 1,6386'995 1500 '19394677 518 5>64 1.81592491 IOS4 '16'50971 341 
4'66 1'642 4914° 1488 '19319964 57' S-66 ,,81916965 1047 '16198437 338 
4,68 1,64634197 1471 -19245824 S65 5>68 1,82240431 104~ 'I614624° 335 
4'7" 1,65018977 '466 ·t~U72249 559 5>70 .. 82562836 1034- '1609437S 331 
4'7' 1-654°1691 1455 '19099232 55' 5>72 1,82884208 1027 '16042848 328 
4'74 1'6578295° 1444 '19026]68 546 5'74 1.83204.';52 1021 '15991646 325 
4'76 1'6616'765 1433 ' 18954850 540 5'76 ,,835'3876 1014- '15940768 322 
4'78 1,6654"47 I422 '1~88347' 534 5>78 1'83B<!218S 1008 '15890213 319 
4'80· 1-66g18I07 1-412- '188t2~9 528 5,80 1,84159487 1002 '15839977 316 
4,8. 1,61293656 140 1 ' 18742313 522 5,B. 1,84475787 995, '15790057 313 4,84 t'6~7803 1391 '18672520 516 5,84 1'B<!791091 989 '15740450 310 
4,86 1,6 0560 1380 ' 18603243 5 II 5,86 1,851054°7 983 '15691153 3°7 4,88 ,,68411937 1370 ' IB534476 505 5,88 ,,85418739 977 '15642163 304 
4'go 1,68781943 '1360 ' 184662'5 SOC S'go ,,851)1095 91' "5593477 3°' 

1 4'92 1·691S0S88 1350 ,,839B<!54 494 5'92 1,86042480 965 '15545093 299 
4'94 1'69517884 1340 -1833II86 489 5'94 1-86352 9OI 959 "5491008 296 
4'96 1'69683839 1331 '18'64408 483 5'96 1,8666'363 953 '15449219 293 
4'gB 1'7°'48464 1321 "18198u2 478 5'gB "86970872 947 '154017.23 29' 
5'00 1"706u767 1312 4181322g6 473 6_ 1,87278434 94' '153545,8 288 

, 

l"twpoWion FOf'JIJula: 

l(a~'028)=.f.+~f.-'t u.+ l)a'/o+(Bu)a'J.l 

+ '~(~,:,:,~~(.+~) {(9I+'ja'l.+(8+aj4'f.: where '+.=1, 
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TABLES OF f(X) AND f(X) ... =6'00 to 8'00 

, 

~\ " f (~) " f (x) " x f (x) H<) x - + + 

6'00 ,,87278434 94' "53545,8 288 7'00 2-0%564148 .,.,a '1331:3101: I88 
6>02 1,8,585054 935 ~IS307600 285 7'02 20 01830068 104 "3278396 I86 
"'04 ,,87890139 930 "5'60968 .83 1'04 2'02095~85 ]00 '13243271 185 
"'06 1.88195495 9'4 'IS2~6I9 .80 1'06 2"O'Z3Sg801 691 "3208343 ,84 
6-08 ,,884993·6 919 -lSI 550. 278 1'08 z'oz6Z3620 693 'X3I73593 18. 
6'10 1-88802239 913 'ISU2 7S8 215 1'1:0 2-02886146 690 'X3I39025 -"'I8I 
6'12- 1-891°42-38 908 'IS07724:l 273 1"12 2003149182- ,686 "3104637 x19 
6-14- 1'8g405330 902 '15031998 ']0 7"4 2"03410932- 68. "30704'~ X78 
6·t6 1.89']05520 897 '14987°24 268 

1 7'"6 ~·o3612000 679 'X3036398 '77 ",,8 1'90004813 Sg, '14942 318 265 7'18 2'03932390 675 '13002545 "75 
6'20 1'90303214 886 '"48g7878 .63 17"0 2"0419 2 10 3 672 '''968866 '74 6-22- 1'9060013° 88t '148531°1 .61 I 1'22 %·0445I.I45 668 '1293536L 172 
6-2 4 I'90897364 8]6 "4809784 258 · 1'24- 2'04109519 665 '1:2902028 171 
6'26 1'91193123 871 '14766[26 '56 i 1'26 2"04967228 662 '12868867 I7° 6,.8 1*91488011 865 '14722725 '54 · 7,·8 2'05224275 6sS , .. 835875 I68 
6-30 1'91182°34 860 "4619577 '5' 1'30 2"05480664 655 '1280]0 52 I6] 
6-32 1'92075196 855 '14636681_ '50 7'32 2'05136398 651 -1277°396 166 
6'3. 1'92367S02 851 . '14594°34 '47 L 1'34 2'°5991481 6.8' ' 1273J906 165 
"'36 1"92658959 8,,6 ".55I635 245. 1'36 2'06245915 645 '12.105581 163 
6'38 1'9'949569 84I -1450948 1 243 7'38 2-00499105 6,. '126]3419 10' 
... .0- 1'93239340 836 '"4467570 '4' 1'40 2'0675.853 638 ·I26.{1419 I6I 

'6'42 1'93528274 831 -14425900 '39 7'4' 2-07005363 635 -U609S81 I60 
6'44 "938,6371 8.6 "4384469 237 7'44 2-07257237 63' •12571902 159 
6'46 s·~:t03654 8_ '14343'75 235 1'46 ""2-°75°8480 629 ' 12546382 I51 
6'48 1'9+390110 811 '143tn3J6 233 7'48 "07759094 626 -12515019 156 
6'SO 1'94675748 8 .. '1:4261590 231 7'50 2<08009082 623 ' 12483812 ISS 
6-52 1'94960515 808 '14221094- 229 1'5' zooSzS8441 619 '""'5'~60 I54 
6'54 1'95'41594 80j '14180828 227 7'54 2-08507193 616 '12421 62 153 
"'56 1-95527810 799 '1414°188 .25 ' 7'56 2-08755323 613 11239!II1 IS' 
6'58 1'95810227 794 '14100974, 223 17'58 2-09002839 610 ~1~360S2" lSI 
6,60 I'960918SO 790 'I406I 383 .. , · 7'60 "09249145 607 '12330081 149 6,62 1'9637'684 785 '14°22013 219 ' .,.62 2'09496043 604 '"(2299788 148 
6,6" I'9665"3' 781 '"3982863 .,8 7'64 ''09741i31 601 '1226964::1 '41 6,66 1'96932000 7]6 ·13943930 .16 : 1'66 2"09986 30 598 '122396« 146 
... 68 1'97::tI°491 77' ~13905214 214 ! 7'68 2'10231324- 596 ' 12209793 145 
60]0 1'97488209 ]68 '138667U .,2 17'10 2-1041522:1 593 '12180086 '44 
"'72 1~'65160 164 "13828420 2IX 17'72 2'10718528 590 '12150523 143 
6'la ' 041348 760 '13790341 209 7'14 2'1.0961244 587 'I:1I211°3 r42 
6'7 "98310715 755 '1375247° 207 7']6 :I- II203373 584 '12091826 I41 
"'18 1'9859I448 15I '13714B06 205 7'78 2~IX444918 581 '12062689 . 140 
6,80 10g886i369 147 '13671347 204 ; 1'80 2-1168588: 519 -12033«>92 139 6,82 1'9913 543 743 '136"0093 200 j 7'82 ~-11926267 5]6 'I2004834 138 
6'~ '{'994 10914 739 oX36030aO 200 ; 1'84 2'l'2X66076 573 'H976114 137 6, 1'99682666 735 '135661 8 I99 · 7'86 2'12405312 5]0 '1I~7530 136 6,88 1'99953623 73I '135'9'34 197 : 7'88 " 12643978 568 ·h919083 I35 
6'90 0'00223849 ~21 '13493018 196 i 7'90 2'1>882071 565 -II8g0771 134 
6'92 'J-'oo493347 23 '13456818 194 

17'9
2 Z'1311'9610 56. '''86259~ 133 

6'94 2.'0076"123 7'9 " 3420,5' 193 7'94 2'13356581 560 ' 1183454 132 
6'96 2-01030 179 1.6 -'13384 78 191 1 1'96 2-13592993 557 '1I80663S 13I 
6'g8 2:-012:97519 71' '13349195 190 I:: 2'138• 8841 554 '''n88s3 I30 
1- 2""564148 ]08 °13313]01 188 Z'1406-4148 55' '11751201 129 

! 

l.unpolon"" F_wl.: 

!t8 +'02,)sf>!.+'f.", ~ {(f>+I)I"!,+('+I)''It. 

, + 8f>~'+I~~(f>+t) 1(.0+2)"'/.+(9+»"'/.1 where '+f>=l, 



% I f (x) I ~ i 
-- 1--- ---1--, 
, 8-00 i .-14064'481 552 I 
I
I 8-02 1 :z.·I4~98896; 549 

8-°4 I 2-'45330961 547 
i 8'06 , Z·I.oJ]66749· 544 

I 8'08 I 2- 14999857 542-

8*10 1 2'15232425 539 

I 8'12 i 2<15464453 537 
8-1 4 1 2-l5695945 534. 

, 8'16 '2'.1592"6902 532 
8'181' 2'16157328 5 29 

8'20 I 2- .16387225 527 
8'22 l 2'166165951 .')24 
8-2 4 1 '2 •• 68454.. 52 2-1 
8'26 '12'170737651 S'9 
8'28 2-17301569! 5171 
8'30 2·.I7528856IS'5 

1
8'32 2>17755629 5121 
8'34 2'"1]981888' 510 

: 8'36 2."18207638! 508 1 

1
8'38 2'18432879 - 506 

8'40 2.'18657615! 50 31 
1

8'42 2·.lS8ih847 I 50' 
8'44 2'I9105579" 499 
8'46 2'I93288II , 49; 
8°48/2·.l9551S411 49-4 
8'50 I 2'19773788: 492-
8'5212'19995536 i 490 
8'!i4 I 2·20216795! 488 
8·,56 I 2-2°437566' 486 
8'5812'2065185'1 I 484 

8·60 I' 2'208776521 48z 
8-62 2-21096971. 479 
8-64 I 2"'21:315811 t 477 
8·66 2'215341741' 47.5 \ 
8·68 2-21752061 473 

8',]0 2'219694151' 471 
8·..- 2 2-22186418 469 
8<14 2-224°2892: 467 

1
8'76 2-22618899 i 465 
8'78 :h~:28344-40! 463 

II 8-80 2-230495,81' 46 , I 
8·82 :1-23264135 459 
8<84 I 2-23478293! 457/ 
8·86 2'23&)1994: 455 ; 
8<88 2<2390524°' 453 

8<90 2'24118032 j 451 
8;92 2-243303.72 j 45° 
8'94 2'24542264: 448 
S<g6 2-24753701 i 446 
8'98 2-249647051 444-

9'00 2'25175259 - 442-
I . 

Intcq,oJation FonnuJa: 

TABLES OF f(X) AND ~(X) 

f(x) 1 ~ !i x 1 f (x) I 8' F (x) 

-1l75l201 1 ' 29 [i 9-00 ! ~-25'752S911- 44z ! '10,516634 
'II723 fi79 : 128 9'02! 2'25385371 440 I '1°494580 
4u!)g62:86 f 128 ii' 9"04 j 2.25595°43: 438 '1-O<t126r9 
·n6f>9020 , 127 I 9·06 , 2'25804276 j 436 '104507.;0-
'u641880 : 126 :j 9'08 j 2< z601 3073! 435 I -104-28971 

"II6I4867 J US III 9'10 i 2'2622143°1- 433 : '104-07283 
'IIS87978 ' 124 ,! 9<12 I 2"26-429365' 431 I' '10385685 
-I:IS6I214 123 :1- 9'14 j 2'26636864' 429 "10364176 
-1I534572 U2 I 9"16! 2"26843933, 4-27 '1034-2757 
-IIso80,53 , 121 , 9<18 ' 2-27050515. 426 I '!032I425 

-U4816S6 i 121 II 9-20 12-27256790 I 424 I: "10300181 
-II455379 120 9<Z2' 221462582 422 '10279025 
' 1I42922Z I fI9 II' 9'2412-27667952 I 421 '!0257935 
'1I403184 u8 I 9-26 , 2'27872901 ! 4I9j"10236971 
:1I37726S I HI 1 9'28 12'280774-31 417 "10216073 

'II351463 1117 I 9'30 12'28281545 1 41S '10195260 
·II325777 u6 Ii 9'32 2'28485242 j 414 , -rol7453 1 
'II300zoS lIS ii' 9'34 2'28688):261 4I.:Z I 010153887 
' 11274753 I 114 r 9'36 2<28891398, 4 10 > '1013.3326 
<U2494[31 "4 II 9'38 2·29093S60 ' 409 'IOIIZ848 

·IlZ24186 113', 9"4° 2'29295913! 407 '10092452-
'11199072 I H211 g.,p 2'2~4975591 405 '[00721 39 
'11174-070 lIl' 9'44 2'29698799 404 <10051907 
-rII49179 : In ]9'46 2->298996351 4°2. '10031756 
"1:1124399 \ 110 I" 9"48 2'3°100070 40t I 'l00u686 

:II0991Z9 ' 109 ,i 9'50 2'303001031 399 , '09<j91696 
-"075,68 ,o8 II 9-52 2<30499738 ,. 397 i '0997l 785 
-n050715 108

1 

9'54 2-30698975 _ 396 ! "09951954 
-II 020369 107 J 9'56 2"30897817 394 i "09932201 
- II002131 106." 9"58 2'310962641 393 I 009912526 

'10977999 I 106 Ir 9,60 12'3I:l94-318 '" 3ql , "°9892929 
-1095391-2 105 I' 9"62 2'314911}82 t 390 I 009813410 
~109Joo50 I 104 I' 9-64 1 Z+31689ZS5', 388 : -09853967 
'10906233 " 103 I 9<66 2'31886141 _ 38, I -09834601 
+10&82519 l 103 ! 9,68 12'32082640 I 38,5 I '09815310 

'.10858907 102 I) 9"70 "2-"32278754! 384 ! -09796095 
·,0835398 I,ol :' 'F7212<3'47H84 < 382 1 -°9776955 
'108n990 , 101 rl 9-74 2+326698321 381 j '0975781)0 
"107886831 100 ·11 9'76 '2'3Z864-800"1 379 l '09738898 
-10765477 100 9'78 12'33059389 378 \ "09719981 

'10742369 I 99 I': 9-80 1 2'33253600 , 376 1 'o970II37 
-'°71936 , 98:1 'F8• '-33447435' 375 i -09682365 
<1 0096451 1 g.8 r 9,84 2'33640895 I 373 ' 009663666 
-10673639 I 97,' 9-86 . 2-3383398• 137' I -°9645°39 
<106509>3 g6 II 9-88 '12-34026697 370 < -09626,\84 

<,0628304 g6 'I' 9'90 2-3421 9042 369 I <0<)608000 
-10605781 j 95 - 9'9'2 I 2'344HOT8 - 368 ·1 <09589587 
',10583353 95 'I" 9'94 I 2'346026261 366 -09571244 
'1°561019 94 1 9"96 2-347938681365 I' °09552911 
<l0538780 93 II 9<08 ,j 2-34984745 36.1: -09534768 

-I05I6634 93\,10-00 i 2"3517525<) 36:2 '09516634 

~, 

. + ,--
93 
92 
92 
9 1 
90 

90 
89 
s" 
88 
88 

81 
g, 
86 
86 
85 

85 
S4 
84 
83 
8. 
82 
S. 
8. 
8, 
Bo 
So 
80 
79 
18 
78 

77 
771 16 
76 ' 

~~ \ 

~~ II 74 
73 

73 
72 

72 

72 

7' 
7' 
10 
7° 
7° 
69 

69 

f(,,+ '028)=<1>1, +6/, - 9: 1(<I>+l)~'f.+(9+Ila'M 
""t6¢(e+I:~(¢":l:'_I) {(<p+z) 54fo+(8+z)51fd wbere 8+¢-==I. 



TABLES OF.f(X) AND ~(X) 

1_"_1 f(x) I a~_~(~ ___ ~ II_X.i f(x) \~I __ f~_l ~ I 
w ooo12-351732591 362 -""516634 691,,0001,044266, 68 1 302 : -0869018, I ;2-1 
10'02 l Z'3536S·pI 1361 I' '094985681' 68 jl II '02 , 2'44-43982 1 ! 3D! I' -o86Z5 II9 I 52 
:1°'0412'35555202 359 -09480511 68 1

0 

IT'D,", "2'44613~731 300 '08660103 \;2 
, 10'06, 2'35744634 358 I '09462642 I 68 !. u,06 2'44786225 299 -I -086'*5139 52 

10-08 2'359337081' 3571' >09444781 I' 61 ~ II"OS 2'44958~791 298 ,-08639226 51 

10'10 2'36U24:26 355, >09.42-6987 67!! !l'IO, 2'451314351 297 I "08615365 51 
1.0'12 2'3634078813541 '09469200 67 11 II'lZ' 2'4530359{ I' 296 -0860°554 51 
'0-'4 2-36498191 353 -""39'599 I 66 I' U-'4 2-45415457 295 I -08585795 °51 
10-10: 2'36686453 ' 351 . >093i400.5 I 66 I~ II'l6 Z'4S64joz6! 294 -08571086 SO 
10-,812-368131571 35° I -<>9356476 i 65 II 11-,8 2°458,8301 I 293 I -08556427 50 

10-2012'37060712\349 '1'09339013 1 65 1: II:ZO 2'45989283 _I 292 I -08541819 50 
10"22 2'37247318 347 >093:11614 65 1'1 II'22 'I 2'461599741 291 ! ,'08527260 1 So ' 
10'24 2'37433571 346 ~304280 I 64 ij II'24 2'46330374 21)0 -08512750 49. 

" 10'26, 2'3761-9490' 345 ' '09287°11 I 64 II II'z6 - 2'46500485 I 289 ! -Q849829O r 49 
'0-'81'-378050581343\ -<>92698061 64 II "-28! 2-46670306 288 1 -084838791. 49 

10'3°1' 2'37990283

1

' 34 2 ,' -0925:2664 63 ',' II'3° 2'4683984°1'. 287 1 - 08469.517 49 
10'32 2',38175165 341 '09235585 63!; II'32j2'47009087 286 '0845520] 48 I 
10'34 2'38359i06 340 '04}218569 63 I: U']4- 2'471780481 285- I -08440938 'I 48 . 
10'36 2'3854.3908 - .13 8 '09IeI616 62 Ii 11'36 . 2'47346725 I 284: -08426720 48 

110038. !2'38TZ?771 1337 I "09184125 62 I' rr'38 I 2'47515118 283 '1'08412551 ( 48 

10'40 2'389II297 - 336 "o9Iu7896 61 ': II'40 12'47683227 -282 '08398428 l 47 
_10'42 2'39094488 335 >0915II28 61 'I U'42 2-'U8SI055 281 '083843541 ~7 
IO",g 2"39277343 334 . ~91344:22 61 II Il"H: 2· ... 80I8602 280, .083'70326 41 
10-46 2'39459865 332 -og1I 7776 60 I II'46 , 2-.j-818S868 279: <08356345 47 
10+48 2'39642°54 331 <0910H91 60 u-... 8 2 ... 8352856 278 ~ -083424JO 1 46 

. 1 I 
10"5° 2"39823913 330 -09084666 60 1'1 II-so 2'43519565 277\' -08328522 ! 46 ; 
10'52 2-40005442 329 "Og068zoI 60 [ll.-j2- 2--t-S685991 276 -08314681 I 46 J 
10°54 2'40186641 328 009°51796 S9 ,[ If054 ' 2'488521531 275 -08300885 I 46 
10'56 2'40361514 326 -09035449 59 In'56; 2'490180,33 275) '08287134 45 
10-58 2· ... 0543060 325 ':09019162 59 I' II-58 ! 2"49183638 2741 oQ8273430 ! 45 

, 10-60' 2'40728281 324 '09002933 58.' II 'Go 12'49348970 273: -0825977° 1 45 
10-62 2'40908177 323 -08986762 58 ~ II,62 2'49514°29 272 1 -08246155 45 
10'64 2',41087751 3-22 '0897065° 58;! II'64 2'49618817 271 -0823"2,586 45 
10-66 2+41261°04 321 -08954595 57 j-i I 1 0 66 'I' 2-4984-3333 j 270 I >08219060 44 
10-68 2'41"445936 319 .08938597 51 L u-68 2.50007579 j 269 I "0820.5580 41-

'I ' 
10-7012'416:14548 3181' -08922656 57 II' Il<;ol: 2'501715.57 '\268 ! '0819~I43 ' 44 
10012 2, .. p80:2:84 2 31:7 -08906772 56 1 11'72 2-50335265 267! 0081"78150 I 44 1 
10"74 2'41980819 316: -08890945 56,. II'74 I' 2'504987°7 '2.67' -08165401 43 
100]6 2'42158480 1315 '"08875173 56 IJ 11-76 2"506618821 266 j -08152095 43 
10'78 2'42335827

1 

314 '08859458 56 Ii n-78! 2-50824791 , 265 ! -~138833 43 

10-80 2"42512859 313 -08843798 55 I! II'So I 2.50987435 'I 264 I -08I25613 43 
10·82, 2"426895791 3IZ -08828193 55 II II082', 2'5II49816 263! 00811:1437 43 
10-84 2',p865987 I 310 : -08812643 55111-84,: 2'S13II933! 262 i -080<)9:103 4'4 
10-86 2'1304208,5 309\ -08797148 54 1 I1·86 I 2'514137881 261 I <08086U2 42 j 

to·g8 2'4321 7874 1 308 I -08781 '707 54 ,) IIOS8! Z"5163~382 .1 z6J 1>-08073162 42 
10-90 ~hU393354- 301 -08166320 54 1II1'go 2-5179b1I S I zoo -08060155 42 
10'92 2'43568527 306 I '08750987 54,' 11-92 2°51957788 ::5-9 008041190 42 
10"94 '2'43743394 305\' -08735708 53 II II<9i 2'S2II8603j :Z5~ i. -08°34266 41 
10-96 2-"43911955 304 -08720481 53' II"96 2'52279159' 257 ; -08021384 41 
10-98 2'4409221 3, 303

1
' -087°5308 53 J II'98 2'52439459! 256 '-08008543 41 

It~ 2-44266168 f 302 I -08690187 52 r.12°00 2-52-599501 ! 256 ! -07995743 41 

inte.f>oiahan FonnuI4; 

f(a+-o'")~.f.+'f,-" ": l<<I'+I)6'f.+(8+I)3'j,} 

+ "-4>~T,'!o(</> TI) H</>+2) o'!. +(6+.) 8'/,) where 8 +¢'= I, 



TABLEB OF f (X) AND ~ (X) Z= 12'00 to 14'00 

f (x) 
". I'(x) ". f (x) 3" 

f(") 
d" 

" + x + ~ --
~ 

• 2-6029180<) 12'00 Z·5259950.l '56 >07995143 4' 13"00 219 ·°74°4°2-7 32 
12'02 '-52759289 255 -0798298+ 4' 13'02- 2-60439780 219 -°7393°8+ 32 
IZ'04- 2'52918821 254 ""7970265 40 '3-04 2-60587533 218 -°7382174 32 
12-06 '-330]80'19 "33. -0]937587 40 13-06 2-60135061 217 -07311295 32 
Iz'08 2-53231'25 252 -0]944949 '40 13>08 2-60882385 217 -°7360449 3' . 
lz'lO 2-53395898 25~ -0193"351 40 13'10 2-61029485 216 -07349635 32 
12'12- "-335544' 9 251 -<>]919193 40 13'12- ,-611763]0 215 -07338852 32 
12'14 2-537126go 2SO >01901215 39 13-'4 2.61323040 2'5 '°1328101 31 
12'16 '-538]0710 249 -<>7894796 39 13'16 ",61469494 214 -073[]38I 3' 
12'18 2-5402848• 248 -o7882~57 39 I~'I8 2-61615135 214 -07J06693 31 

12~ 2-54186005 248 ""7869956 39 13'20 .-61]61]62 213 -07296035 31 
12'22- "-54343280 247 >01857595 39 13'2Z .-6Igo7571 212 '°72854°9 31 
12'24 2-54500309 246 -°7845272 39 13-24 2-P2053119 212 . -072 748'4 31 
12'26 2-546']091 245 -07832gS8 38 13-26 2-621985]0 2n -0]264249 ...31 
I2'28 2-'48'sM9 24' '~7820742 38 13-28 .-62343749 210 -0]2537

'
5 30 

12'30 2-'4969921 244 ""7808535 38 '3-SO 2-604887<8 210 '072 43212- 30 
12'32- '-551259]0 243 -0]796J65 38 13'32- 2-60633478 209 -07232739 30 
12'34 2-55281776 242 ""7784234 38 13-34 .-60778028 209 '0122221}6 30 
"12·'36 2-55437340 .242- 007772140 38 13-36 2.6292.%370 .08 -072U 883 -30 
n-38 2.-55592660 24' -07760083 37 '3-38 2'630665°4 207 -01201 500 30 

12'40 2-55747743 ·240 -°7748064 37 '13'4° 2-63210-430 ·°1 -07191147 30 
12'42 2-55902585 '39 -0]736082 37 13-42 ,,-633'4'50 .06 '07180824 30 
12'44 2-56057'!!7 '38 -07724'37 37· '3-44 ' 063497663 206 00]1]0530 29 
12' .. 6 2'S62:JJSSI 238 "7712229 37 '3'46 .-63640911 205 '°7160266 29 
1:2,.8 2-563656]6 237 -°7700358 31 '3-48 2-~3784074 .04 '01150031 29 

12'50 .-,65'9565 236 - 00]688522 36 '3-SO 2-63926973 204 0°71398.6 29 
12'52 2-56673218 236 -076]6124 36 '3-5' 0-64069667 203 -0]%29649 29 
10-54 '-56826634 235 -07664961 - 36 '3-54 2.64212159 .03 'O]II9501 29 
"'-56 .-,69]9816 '3'! .'07653'34 36 13-56 2-64354447 202 -0]'09383 29 
"-58 '-57132764 233 -07641544 36 13-58 2-64496534 202 -07099293 '9 
12*60 2-'7285478 233 <0762gS88 36 13-60 2-64638419 201 -0]089'31 28· 
12'62: 2-57437960 23' <07618'69 35 13-62 2-64780104 .00 -"]o19l gS 28 
12-64 2-575go209 231 -o76066s. 35 13-64 2-6492I587 200 -0]069193 28 
12:·66 2*57742221 231 -07595'35 35 '3-66 2'650628, 2 199 -07059211 28 
12'68 2-57894°'5 230 -07583601 35 13-68 2-65203956 199 -°7049269 .8 

12'70 2-58045572 2'9 '01572142 35 13-]0 2-653448.- ,gS -0]039348 28 
12'72 2-5819690' 229 -075606g7 35 13-7' .-65485530 IgS -0]029456 28 
12'14 2-58348000 ~_8 -°7549287 34 '3-74 2·65-626021 ' 197 '07019591 28 
.. -]6 2-58498872 227 -07537911 34 13-76 .-657663'4 '96 -07009754 28 
10-78 2-586495'1 226 -07526569 34 '.3-18 a-6590641:1 196 -06999944 27 
12,80 2-,8799935 226 ~7S15262 34 13,80 2'66946312 195 -o69goI6. 27 
U,82 '-58950 .. 8 225 -07503gS8 34 13,82 2·66186018 195 -o6g80407 27 
12-84 2-59100095 .24 "'7492748 34 13-S4 2°66325529 194 -069]0679 27 
12:·86 2-59249838 224 '07481542 . 33 13-86 0-66464845 '94 -o6g6og79 27 
-12-88 2-59399357 223 -0747°369 33 13088 2-66603968 193 -0695130.5 27 
12'90 2-59548653 22. <07459230 33 '3-go .0667428g8 193 -069416,8 '7 
12:-92 2'59697726 22' -07448124 33 '3-92 2-66881635 192 -06932038 27 
12'94 "-59846578 221 -0743]050 33 '3-94 2067020119 19' -o69u44S 27 
12'96 0-59995'09 0'0 ,o14:i:60lo 33 13-96 2-67158533 191 006912878 26 
l2-gB .-60143619 2.0 'oZ4 ISOO2 33 13-gS 2-67296695 19' -o6go3331 .6 

'3- ,06029,809 219 -07404027 32 14>00 2-67434666 Igo -068g3823 .6 

l"tnpoWi"" F ..... t<lc: 

1(4+'008)=+1.+'/.- ': U++r) ""I. +(8+r) d'!tl 
+ 8</>('+rt(++r) {(++.) at/.+('+ 0) a'J.) ·when: '++=1_ 

120 , 



TABLES OF f (X) AND f{X) ",=14-00 to 16-00 

,. ,. ,. , ,. 
" f (.) f(") f(.) fI,<t) - + • - + -

14'00 •• 67434666 190 '06893823 .6 15"00 '3."74 101333 166 '06449378 ., 
%4'02 "67512448 190 '06884335 .6 15'02 2'14230231 166 '06441°73 .. 
14'04 2-01710040 189 '06874873 .6 IS*04 "74358976 165 '0643'789 21 14-06 2'67:17443 188 '06865436 26 15,06 2'74487549- 165 '064245·6, 21 14'08 2·679 4651 188 006856026 .6 15'08 2'146'5951 165 '064,6.85 21 
1,.'10 2·68l2.168 • . ,81 •06846642 a6 :r5'IO 2'74744201 164 '06408065 OJ 14"U 2.68258523 187 '06837.83 2P IS-12 2'74872280 164 '06399665 2I 14'14 2,68395115 187 -0682795° 25 15'14 2"75000195 163 •06391681 21 1.*16 2'68531641 186 '06818642 '25 ISl6 2'75121941 163 .06383529 21 
'4'18 "68667921 185 '06809359 '5 IS'I~ "15'55531 163 .06315392 21 
14'20 2·68804°16 185 -06800102 25 IS'2O 2'7538'963 162 •06361216 21 14'22 "68939926 184 ..,6190810 25 15'22 2'75510228 16. . '06359181 21 14'24 "69075651 184 '06781663 2; 15'24 2'75637331 161 '06351106 21 14'26 2·69211t~ 183 006772480 25 15'26 "1576."12 161 .0634305' '0 14·.8 ' "69346;50 183 '067633'3 '5 15'28 "75891053 160 -06335018 '0 
14'300 "69481125 18. •06754190 '5 15'30 "]6017673 '160 -06327004 20 
14'32 "6g6I67,8 18. '06745082 '5 IS32 "76'44133 160 -0631901.1 '0 14'34 2'69~515'9 181 '06735999 24 15'34 "76'70434 159 '06311°31 20 
14'36 "'69 86158 ,81 -0672694° '4 15'36 "76396515 1~9 '06303084 .0 
14'38 2'10020607 180 '06711905 '4 15'38 "7652'557 158 '0629.5'151 20 
14'4° ''1015~814 180 '067088g4 24 15·4° "7664~381 158 '06'8]238 .0 14'42 "1028 960 180 '066ggg08 '4 2'5'42 2'76F4041 158 '06279345 .0 
14'44 2'70422871 179 '06690945 '4 15'44 "76 99555 157 '06271471 '0 14'46 "10556600 179 -06682007 24 15'46 2'77024906 151 '06263617 20 14'48 2"10690151 118 -066,3°92 24 IS48 2*71"50100 156 •06255783 20 
14*SO "10823524 178 -06664201 '4 15'5° 2'77'75137 156 •06247968 .0 14'52 2'709567'0 177 '066;5334 '4 IS'S2 2'77400019 1,6 *0624°173 19 
'4'54 2'71089138 177 '06646490 '3 15'54 "775'4744 ISS *06232397 19 
'4'56 2'71222519 176 '0663~670 '3 15'56 "77649315 155 -06224641 19 ~4'S8 "713'5245 176 '0662 8,3 '3 15'58 "77173730 ISS '.06216904 19 
14'60 "71487734 175 '06620100 '3 IS'60 "71897991 154 '06209186 19' 14'62 2*716:10049 175 '0661135° '3 '5'62 2'1 o:zz098 154 006201487 19 14'64 2'7I~.5218g 174 -06602622 '3 1'5,64 2*18146050 153 *06193j07 19 14'66 2*71 841'54 '74 '06593918 '3 15'66 2'78'698SO 153 ,06186147 - 19 14'68 2*12015945 173 '06585'37 '3 '5·68 "78393496 153 -061785°5 '9 
'4'10 "72147564 173 '06576578 23 15'10 ';'78516gg0 IS' -061']0882 19 14'72 2'12279009 173 '0656794' 23 15*12 2*78640332 IS' ,*06163218 • '9 '4'74 2*12410281 '7' *06559329 "3 15'74 2*78~63522 151 *06155692 19 
'4'76 2'12541382 '7' '065S0738 2' "'76 "78 86560 151 '06148126 '9 14'78 2'726 72311 '71 -06542110 .. 15'78 "79009447 '51 -06140571 19 
14-S0 "7·803069 171 '06533624 •• IS'SO ,2'79132183 ISO *06133°48 18 14,82 "72933656 110 -06525101 .. 15.82 "79'54769 ISO -06125536 18 14<S4 2*73°64°73 170 '065.6600 2Z 15.84 2"79377204 'SO *06118°43 18 14'86 :2*13194330 '69 -06508121 .. 15*86 2*79499491 149 .g6110569 18 14·88 2'13324398 169 ~ '06499663 •• 'S,88 2>796::u6z1 149 ~I031l2 18 
14'90 0'73454307 ,(>8 -06491228 22 'S'go "79743615 149 '06095674 18 14'92 "73584047 "168 '064828x5 .. 15'92 "79865454 '48 *06088254 18 
'4'94 2*13,13620 .68 '064744'3 .. 15'94 .·~9~S 148 '06080852 18 
'4·96 "73 43024 167 '06466053 .. 15'96 2' 1 9 141 ~06o?3468 .8 
'4'98 .'13972202 ,6, '064S7105 .. '5'98 2< 80230084 147 ·o6066x02: 18 
'5_ 2'74101333 166 '06449378 21 16-00 •.80351333 141 ·060;8753 18 

, 

1_pnu.h"" F_IIl4: 

/1-+'0.8)-.1,+'1. - e: 1<.+1)4'/.+(1+1)4'/.1 

+ '''('+1)(.+1) 1(.+=)4</'+('+2)&</.1 ",here 8+f'=L 
120 



TABLES OF f(X) AND ~(X) :e= 16"00 to IS"OO 

f (.-) as H,,) a" 

" f (x) ~" fI.-) 3" 

" - + - + , 
-

16'00 4-80351 333 141 -06058753 - 18 11'00 ,,-86233686 131 -0571"733 IS 
16'02 2-80472435 146 -0605I"23 18 17'02 ,,-86347875 130 -05]06215 IS 
16'°4 ",80593390 146 -060«110 18 I1~4 2,86461934 130 -056997u 15 
16·06 '2.80114199 146 -06036815 18 11-06 ,::86S758~ 130 -05693224 IS 
16-08 2-80 34863 146 -9537 17 - J7-08 -866B9~ 130 '05686750 IS 

16'10 ,,'BogS5381 145 ,060:02"77 17 17.10 2-86803334 ta9 ~o5680291 15 
16'1", 2-81075754 145 -060150 34 17 11'12- .,86916875 129 -05613847 IS 
16-14- 2·811959.8z 144 ,06001809 17 17'14 ,,'8103()288 129 '05661418 15 
16'16 2-81316066 144 -06000601 17 17'16 .-8]14357" u8 -o,S661003 15 
16'18 2'81+36006 144 '°5993410 I" 11'IS 2-87"56128 128 '05654602 14-

16'20 2,8155s803 143- "'5986237 11 I1'~ 2-87369156 128 '056+8216 14 
16'22- 2-816]5456 143 "'597g081 11 17'22. 2,8148• 651 127 -05~1845 14 
16-24 ,.-81 794966 143 -05971941 17 17"24 2-87595430 127 . -05635488 14 
16'26 2'81914334 142 -05964819 '7 11'26 2,877°8076 121 '0562g145 )4 
16'28 2-8.033559 14" '05957714 '7 1-,.28 ,.,878:>0596 126. '0562281(, 14 

16'30 2·8215264z 14" -°5950626 '1 17-30 2,87932989 iz6 40561650 2- 14 
16-3" 2.82271584 141 -05943554 17 17'32 2-880+52$6 126 -05610201 14 
16'34 2-82390385 141 'O593~99 17 17'34 2,88157397 126 -05603915 - 14 
.6-36 2-8:>309044 141 "05929461 17 17-36 2-88:>6g413 125 "'5597643 14 
16-38 2-82627563 140 -05922440 17 11'38 2-88381303 125 -05591385 14 

16'4° 2,82745942 140 -05915435 11 1:7"40 2,88493068 125 -0558514 1 14 
16'42- 2.82864181 14° -05908"47 "1 "1:42 ",88604709 12+ '055789u 14 
16-44 2.82982280 139 -05901476 16 17'44 2,887162z5 124 -0557"694 14 
16'46 2.8310024° 139 '05894520 ,6 17'46 2-888276 '7 124 'O55~92 14 
'6-48 2.83218061 139 '05881581 16 17-48 2'88938885 124 '05560303 '4 
16-50 z,83335743 138 ,05880659 16 '7'50 2-8g0S0029 123 '05554128 14 
,6-5~ 2,83453287 138 -OsS73752 16 11'52 2·8g16Io50 123 -05547961 14 
16-54 2-83510693 138 '05866862 16 "1'54 .'892~"948 123· "0554"18-19 14 
16-56 2-83687962 137 '05859988 16 17'56 2'893 272) 123 "'5535685 14 
16-58 2-83805093 137 '05853130 16 17-S8 2'89493375 <22 -oSS29565 14 

1&60 .'8392:0087 137 -05846289 , 16 17'60 .-8g6039OS 12. '05523458 -13 
16-62 .-84°38945 136 -05839463 16 17'62 2,89714314 122 \ '05517365 13 
16-64 "8,4155666 136 '°5832653' 16 '1'6+ 2'~600 121 .05511285 13 
16-66 2.84212251 136 'OsS25859 16 17-66 2-89934765 121 -05505218 13 
16-68 .-84388700 135 '05819080 16 17'68 ·'900HBog 121 -05499165 13 

16-10 2,845°5014 135 '°5812318 16 "7-10 '-90154732 121 -05493125 13 
16-72- 2.84621193 135 '°5805571 16 17-72 .-9Q264534 120 -05487098 13 
16'74 .,84737237 134 ,'05798840 _16 17-74 .-90314,..6 129 '05481084 13 
16-76 2-84853'47 134 0°5792124 16 11-76 2,_83717 120 '05475084 13 
~6'78 .'84968922 134 -°5785424 IS 17-78 2-90593219 120 '05469097 13 
16,80 .-85084564 134 '05718739 15 J7'80 2'90102541 II9 '05463123 13 
16·82 2.85200072 133 '°5712°70 15 17-82 z'g08n 744 II9 -05451161 13 
16-84 .,85315447 133 -05765~6 IS .17's. ,.-90920828 119 "'054512J3 13 
16,86 2,85430689 133 -°5758718 IS 17'86 .'91029793 I1g "'5H5278 13 
16,88 2-85545198 132 -°5752154 IS 17-88 2-9II38639 u8 '05439356 13 

16-90 .,85660775 13· -°5145546 15 17-90 2-91247367 u8 -05433446 13 
16'93: .'85775620 132 '°5738954 IS "17'92 2'91355977 II8 '0542755° 13 
16'94 2-858g0333 131 '05732376 IS 17'94 .'9I4~46g U7 '°5421666 13 
16'96 .-860049I 5 131 -°5725813 IS 11'96 2'9I~844 II1 -05415795 !3 
I6-g8 .-86119366 131 -05719265 IS 17'98 2"91 1101 II7 '05409936 13 

11'00 2-86233686 131 -05112733 IS 18-00 2-91189241 117 "'54_" 13 . 
IftUI1>o/aIimt F_..u.: 

- '9 1(,,+'-1=91.+1" - '6 {(9+ 1)~'Io+(9+1)a"/,1 

+ '9 (8+,'!o(9+1) H;>+2)4'/.~(8+214'/l) when 8+;>=1, 



TABLES OF f (01:) ANU f (:e) 

f (x) I' B') 3' f (x) 3' 
Hx) I' " - + " - + 

18-00 2'91189241 "1 -°5404091 13 19'00 2'97°52 399 105 '05121082 II 
18-02 2.'91 9726,; "7 -o53<jl!'57 13 19'02 2'97154888 105 -°5121831 II 
18-0-4- 2'9200,5112 116 '05392437 13 19'°4 0'91057'73 105 '05116591 II 
18-06 2'9211296% 116 '05386029 13 19'06 "97359550 1"4 '05111362- II 
18-08 2'922:20637 116 '05380833 I. Ig'08 "97461727 1"4 '05106143 II 

18-10 2'92328196 115 :05375050 12 :19'10 "97563798 104 '05100935 II 
18-12 "92435639 115 -05369280 12 19'12 0'97665165 1"4 '05095738 11 
18-1-4- 0'9254'961 115 '0535352 '1 12 Ig'I4 "91767627 104 'oS09OSS"I 11 
,8'16 ;2'92 650180 lIS -05357776 12 19'16 "97869387 103 '050853~ II 
18-18 "9'757'78 lIS '°535:1042; ,12 19'18 2'91971042 103 '0.50802 10 
18'30 2'92864262 "4 -0534632 0. 12 19'20 2'98072595 103 '0507S0~ 10 
18'22 2'92971]31 II4 'oS3pn 12 .19'22- 2'98174045 10 3 "050699 10 
18-2-4- "930 77886 114 -05334914 14 19'24 . ·'<jl!'75391 103 '05064774 10 
18-26 2-93184528 114 '05329229 12 19'26 "98376636 10. '°5°59650 '0 18'28 2'93%91056 U~ '°5323.557 , 12 19':28 "98477778 102 ',05054536 10 
18'30 "9339741" 113 '05317896 I. 19'30 2'98578817 1O> '05049432: 10 
18'32 2'935°3111 Il3 '05312'247 12 19'32 >'986~755 10> '°5044339 10 
18'34 "93609960 113 -05306611 I2 19'34 2'987 591 10' '050 39256 10 
18'36 2'93716036 II. -05300986 12 19'36 2'98881325 101 '05034184 10 
18'38 2'93822000 II. '05'95373 12 19'38 2'98981958 101 '°5°29121 10 
18'40 "93927851 II. '05>8917' u 19'4° 2'99082490 101 '05024°&) 'to 
18'42 '2'94°33591 II. -°5284 183 12 19'42 2'99182921 101 '05019021 10 
18'44 2'9.4139218 III "05218606 12 19'44 2'9928325 1 101 '05013995 10 
18'46 2'94244735 III '05273040 12 19'46 2'9938348 1 100 '05008973 10 
18'4~ 2"94350140 '" 'osz6 7486 I2 19'48 2'994836 10 ,00 -05003961 10 
18,SO ''94455434 III '05261944- I2 19'5° ''99583639 100 '04998959 10 18,,2 2'94560618 III '05256 414 U 19'52 "99683569 '00 "04993961 10 
18'54 "94665691 110 '05250895 12 19'54 "997833<jl! .00 <449889 85 10 
,8'56 

"
94r o6S4 110 '0524538 7 12 19'56 2-99883128 99 '04984013 10 

'18'58 "94 7550 7 liD '0';239892 I2 19'58 2'99982759 99 -04979051 10 
18'60 2-Q49802so 110 '052344°7 n 19,60 3,ooo8'U90 99, -°49740 99 10 
18-62 "9S084883 '09 -05"22:8934 II 19'62 3"00181723 99 '''4969'57 10 
18'64 2'9518940 7 109 '05223473 II Ig'64 3'00281051 98 -°4964224 10 . ,8,66 2'95:193822 log '05218023 XI 19'66- 3"oo.l8029 2 -98 '0495930 1 10 
18-68 2-9.5398128 109 -052125 84 II 19'68 3'00479429 <jl! '''495-13 88 10 
18,10 2'95502325 ,08 '05201 157 n 19-70 3-OO5784~ 98 '°4949485 10 
18'72 2'95606414 108 '05201:741 XI 19'73- 3'006774 98 -04944591 10 
18'74 2'95710395- 108 '05196336 II 19'14 3'00776251 <jl! '°49397°7 10 
18'76 2'95814208 lOS '05190943 II IQ'16 3'00874997 91 -04934833 10 
18'78 2'95918033 ,'!!! '05185560 II ~9'78 3'00973645 97 '0-1929968 10 
18,80 "96021690 107 '°5180139 II 19,80 3>01°72195 97 '04925113 .0 
18·82 2'961~5240 107 -051148 29 II 19,82 3>01170649 97 004920267 '10 18,84 2'96228684 107 '°5169480 n 19'84 3'OI26g006 97 -'04915431 9 18-86 1'96332020 107 '05164 142 XI 19-86 3'01 367266 96 .°4910605- 9 18·88 "96435'49 106 "05158815- II 19'88 3<01465430 96 '04905788 9 
18'go "9653837' 106 0051 53499 II 19'90 3"'1563498 96 '''4900980 9 18'92 "96641389 106 '°5148194 XI 19'92 3'01661470 96 '04896182 9 ,8'94 2'967«300 ,06 '05142900 " 19'94 3'01159345 96 '''4891393 '} 
18'96 2'968471(\5 106 'OS137bl() 11 19'96 3"O~857US 95 '0488661 3 9 18'g8 "96949805 105 -°513234 ... 11 19'98 3"01954810 95 '''4881843 '} 

19'00 ''91''50399 .05 '05121082 II ,20'00 3"02°52399 , 95 '''487708• 9 

IntrrpoWioJl Fo, .. NltJ.~ 

!(.t.+'Oaf'=.,.+B,. - i~ 1(.+ 1)1'Io+{e+l) 1'1.1 

+ ~"{B~i!.~-"') i(~H)"!.+(B+2)"M where 9+.=., 



for ,. U";";"sil;1 PfYI' 
c-bridg< 
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THE COMPLETE l'-FUNCTION 

By EaON S. PEARSON, B.A. 

I. Metlwds of Oalculation. 

The publication of the Tables of the Inoomplete Gemma Function-, or 
rather of the ratio 

I. (p) =1: rrr'dx / J: r"'tr'dx = 1: e-oz"""dx /1' (p), 

renders desirable the issue of .. Table of the Complete Gamma Function in 
rea.dily a.ccessible form. In ma.ny sta.tistical problems the value of 1'(p) is 
required for high values of p, .. mounting perhaps to several hundreds, a.nd in 
such ca.ses it is pra.cticsUy essentia.l to dea.1 with Log l' (p); it is this function 
which is ta.bled below. The most importa.nt Tables of Log l' (p) th .. t have 
been published .. re : 

(i) Th .. t of Gauss, first issued in 1813t and to be found in his Werke, 
Ba.nd Ill ... 161-162, Gottingen 1866; this Table gives to twenty places of 
decimals the va.lue of Log l' (P) in the range 1'00 to 2'00 for an argument 
interv .. l of 0'01 ; 

(ii) Th .. t of Legendre origina.lly puhlished in Tom. II. (pp. 490-499) of his 
Troitl des Fonct;Um8 Elliptiques, avec des Tables pour en faciliter Ie calcul 
numbique. Pa.ris 1825; this T .. ble is ca.lculated to twelve places of decima.ls 
for the range 1'000 to 2'000 with a.n a.rgument interva.l of 0'001. A fa.csimile 
reproduction ha.s been issued as No. IV of the present series of Tra.cts for 
Computers. 

The value of Log l' (p) for va.lues of p lying outside the range of these two 
ta.bles may be calculated by various methods: 

(a) By successive nse of the reduction reia.tion 

1'(p) =(p -1) 1'(p-1). 

I a laborious prace .. if p is much .. hove 2 • 

• Tabl .. of Iholl1complele Gamma i'UDcUon, ilIsnecl hyHia Hajeaifa Slalionery Omoe.l9l!i. 
t DiBquiaiUcm81 GenentJea Circa Sariem. luftnitam 

1 a.{i a(a+ll {i(,8+1l ... 
+1..,,'H 1.2 • .,.h+1) + .••• 

C~&ationaSocida.wf'('giMScimfianAM.~nriI:~, Vol.n. GoWngaetm.cccxm. 



IV THE COMPLETE r-FUNCTION 

(b) By Stirling's asymptotic expansion 

Log. r (1') = (1' - t) log. l' - l' + llog. 2". 

1 1 1 1 1 
+ 121' - 360p' + 1260p' -1680y + U88p' - .... 

(c) By Professor Forsyth's formula 

r(p + 1)= '\'2 ... {"p'+ep+!f+l, 

which may be used for calculation of Log r (p + 1) to 5 or 6 places of 
decimals. 

(d) By Professor Pearson's formula * 
r ( + 1) . 25"623 

Log ;e-r> = 0'399,0899 + llog P + '080,929 sin l' , 

which is par~icularly convenient in many statistical problems where it is the 
ratio of r (p + 1) to ppe-r> that occurs. 

( .. ) By interpolation in a Table of the Logarithms of factorialst. 
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 r (1') to ten places of decimals from p = 2 to 
P = 1200, together with central differences for purposes of interpolationt • 

• Biometrika, Vol. VL PI' 118-119. 
t A. for ....... pl. D.gen'. Table or \he Logarit.bms of factorials np to 1200, nsl_ to 

eighteen decimal places. Tabularum ad facilit:n'tm d breviorem probabilitatU computationtm 
utilium Enmal. Havniae lImOCCUIV. The Logarithms of faciorials up to 1000 So seven deoimal 
pla.ees ate also given in Tablu for Stati¥Wriam and Bi07l1etrician •• Cambridge University Preas. 

:t To make full use of the present Table, teu figure logarithms are of COlll88 required. These 
are unfortunately not readily a.ocesaible. Vega's The,a~ Logarithmorum complttu. Leipzig~ 
1794, is DOW Itt ml'8 book; it also contains certain lAst figure errors. Andoyer, in the inkodUatiOIl 

to biB NQU~lUI Tab14. TrigcmomttriqJU.i Fotuiamen!alet, states that photozinoographits repfOo. 
ductions of Vega's Tables were issued by the Ins;ituto Geografieo Militare at FIONDoe in 1@89, 
1892 and 1910; the original elTom are reproduced in these facsimile reprints. Duffield's ten 
figure Table oalQuiaied independently of Vega's, and issued for the U.S~ Ooast and Geodeiic 
Survey. Washington, 1897, has been long out of print. 

Briggs' Table (to fourteen figures) may he used, and there are several other tables going &0 

more thaD ten figures, but their range iB small and Iflllgthy interpolation may be required in 
using them. 
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II. C"""tructWn and Scope of the present Table. 

The Table has heen constructed as follows: 
(i) The values of Log rep) for the range p= 2 to P = '10 were obtained 

by method (a) above, by the successive addition of the logarithms of ordinary 
numbers to the logarithms of r (P) (range p = 1 to P = 2). The work was 
first carried out starting from Legendre's twelve figure Table·, but as it was 
fouud that in certain cases this led to a unit error in the tenth place. of 
.. 4th or 6th 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 = 2'0 to 5'0, the argument 
interval is 0'1, while from p = 5'1! to '10'0 it is 0'2. 

(u ) For the range p = '10 to P = 1200. Log r (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 factorialst, where of course Log (p !)= Log r(p+ 1). 
The differences were worked out using twelve decimal places, and the last 
two ligures then cut off, but here again when doubtful cases arose (ie. 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 ohtain from it values of Log r (p). intrerpolation will in general 
be necessary. and the differences tabled are the second. fourth and sixth 
differences-OS. 0' and o'-which should be used in Everett's Central Differ­
ence Int<;rpolation Formula:: 

Z, = "'" + 8'1 - i ",8 1(1 + "') OS" + (1 + 8) OS,,) 
+ rl-rr ",II (1 + "')(1 + 8) (2 + ",)o's,+ (2 + 8)0' •• ) , 
-1I1fro ",8(1 + ",)(1 + 8)(2 + </>)(2 + 11)(3 + "') 0", + (3 + 8)8' •• ) + .... 

where s, = 1(.,,). '. = f(." + It). " = f(fI), + 8lt), 
h is the argument interval and IJ and '" are, two positive quantities such that 
1J+",=1. 

If this formula be written 

.,= </>80 + 8z" - ["("'} OS" + •• (8) OS'l] + [ .. ("')0'" + " (8) 0"1] 
• -[ .. (",)8'8,+ .. (8)8'".]+ .. " 

• A number of last. (i.e. 12th} figure errot8 have been found in Legendre~. Table~ In testing 
hia valuaa againa' those of Gausa (who goes to twenty figures), an error of a unit was found in 
'wenty·ihree oales out of a hundred; the errors were both posiiive and negative. 

t See footnote t So P. lv above. . 
t JottrNal of 'hI' Inittitttu of Actuarif'., Vol. UXY. p. 4.52. 

1-3 . 
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the functions e., E, and £., have been tabled for values of 8 (and therefore of 4» 
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 r (p) 
be required to the full ten places of decimals, it is advisable to take out e, to 
eight figures, while for seven place accuracy in Log r (p), only five figures of 
E. need be used. For .. less figures are actually needed, but if the operation 
is to be a continuous one on the machine, little is gained and mistakes may 
be introduced by taking out fewer figures than for .". 

It may he 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 r (p) are only required within the range 
p = 2 to P = 10, while 4th differences become negligible at about p = 800. If 
working to seven decinral places only, 6th differences will not be required at 
all, and 4th differences only between p = 2 and p = 10, and again from p = 70 
to P = 80. These rules will serve tor practical purposes, although an error of 
a unit 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 a 
certain figure, this possibility cannot he eliminated altogether although the 
chance of the occurrence of a unit last figure error may be reduced by retain­
ing differences below the limits given above. 

Example 1. 
ill. Illu#rative Examples. 

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

z, = log r (6'8) = 2'696 012 0302, z,. == log r (7"0) = 2'857 332 4964, 
O>z, = 2 752 1435, O>z, 2667 7699, 
8'zo = 5 5003. ~<4Z1. 5 0111, 
o-z, = 657, C'2, = 562. 

8 = '2;4 = 'Il7, 4> = '883. 

<, (4)) = '03242 244, 
e, ("') = 522 052, 
£.,(4)> = 102 177, 

Eo (8) = "01923 306, 
.. (8)= 383345, 
e.(8) = 82020. 

• T1'lU'tI for CompuUn. No.. V. Cambridge University Press. 
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Hence we find, taking the terms separately, 

4>11, + 6e, = + 2'714 886 5247(5) 
-['.(4)),s·z,+ •• (6)~z.]=- 14054.05(9) 
+ [e, (4)),s'z, +" (6) S'z,] = + 479(2) 
-[ .. (4))O'z,+<.(6)O'z,]=- 1(1) 

Log l' (6'8234) = 2'714. 746 0320 

Vll, 

By the addition of the logarithms of 1'8234, 2'8234. 3'8234, 4'8234 and 
5'8234 to the value of log l' (1'8234) interpolated from Legendre's Table, the 
"'me result was obtained *. Were Stirling's asymptotic expansion used, it 

would be necessary to include the term 11!81i' to be certain of tenth figure 

accuracy. 

Ea:ample 2. 

To find Log l' (691'4.3) to ten places of decimals. 
z, = log 1'(691) = 1660'961 247 0260, 8, = log 1'(692) = 1663'800 725 0734, 
S-... = 628 9566, &z, = 628 0471, 
~·z, = 26, S'z, = 26. 

4> = '57, 6 = '43. 
4>z, + 68, = 1662'182 222 5863(8) 

- [<. (4)) OSz. + .. (6) OS.,] = - 77 0255(0) 
+ [',(4))8·z. +<,(6) o'z,] = (6) 

Log l' (69l'43) = 1662'1821455609 

Ea:ample 3. 

If 6 contains more than three decimal places it becomes necessary to 
interpolate into Thompson's Table to obtain the values of the • functions. 
'l'his of course lengthens theproeess of computation, but if Log r(p) is 
required to seven decimal places only, <, need only be taken to five places and 
linear interpolation for its value is sufficient throughout the Table. The 
process is illustrated in the following example. 

To find Log l' (72'38365) to seven places of decimals. 

", = Log 1'('2) = 101'929 6634, ", = log 1'(73) = 103'7869959, 
OSI. = 6 0741, OSz, = 5 9904, 

0'.. = 24, S'''' = 23 . 

• The process ia however lengtlq') since for last figure aocuraoy i& ia neeesaary to work with 
loprilhma k) eleYen pl~ ana even usiag Brigp' Table inW'polatiou may be neoeuary. 
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t/> = '61635, 8 = '38365. 

c. (616) = '063709 .. ('S83) = 1>54470 
Eo (617) = '0~3686 E. ("384) = '~54563 

~=- 23 ~=+ 93 

Hence E, (t/» = 1>6370, .. (8)= '05453, 
" (t/» = -{)1153 (at sight), " (I) = '01050 (at sight). 

t/>Zo + 8z, = 102'642 2290(1) 

-[ .. (<I»S'z. + •• {8) S'z.] =- 7135(8) 

[',(<I»O<z. + <,(8)8'z,] = (5) 

Log r (72'38365) = 102'641 5155 

IV. The Derivatives of Log r (p). 

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

d ~ P 
f(p)=d-Iog,r(l+p)=-'Y+ I (+)' p a=ln n P 

where 'Y = 0·5772157 ... , or Euler's Constant. 
d' .. I 

~(P)=d .... log.r(l+p)= I, ).' 
p n="n+ p 
~ ~ 1 
dp' log. reI + p) = - 2 S ( )" etc. 

,,=1 n+ p 

Values of the first function, d~ log. r(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. Tract3 for Computers, 
No.1:, contains Tables to eight decimal places of botb f (p) and ~ (P), for 
the range p = 0 to P = 20, and witb argument interval '02. 

Tbe vl\lue 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 z. = f(fC. + 8h) . 

• W ... k., Bd m. S. 161, 162. GoUingen, 1866. 
t Bqort oj Briti6k A.,ociation, 1916, pp. 121) and 126. 
:I: Cambridge University Press. The aymbols f and ~ and the names Digf\mma and Trigamma 

FUDctioDs ,vera there first suggested. tis log. r{l +p) might be called the Tetragamma Function. 



THE COMPLETE r-FUNCTION 

( .) h <h. ... z. - JL, 8z,.-110 
1 dt& =.,. "2 + -2-

_ [II</> +" (</»)8'z, -;8'z_. + 118 ~ .. (8)]8'z,; 8'8,] 

IX 

+ [I.'a</> +I"(</» + •• (</»)0'1<, -; lJ·Z_. + 1.'a8 + ... (9) +" (ll)j3'z,.; 8<8'J 

~ .... -, 

(ii) d'z 
h' cU.' = </>&z. + 88'Z,- [In</>+ •• (</»}3'z,.+ In8+ •• (8)}8<z,] 

+ [[.'a</> +nE,(</»+e,(</») ~.+ 1.'a8+ n .. (8) + •• (8)} O"z.] 

(iii) h' i!z _ ... 8'z, ~_ &z_. + 8 8'8, - O"z, 
a,r.-'" 2 2 

_ [Ii</>+.,(</»} t,'z.~lJ'Z_l + 11 9+ .. (8)}3'z,;0'",] 

+ [ITh</> +ie.(</» + • .(</»]8'z.-; O"Z_l + {Th8 H .. (9) +.,(8)} 8'8,; 0'0',] 
... .... , 

where" is the argument interval, 8, <1>. E., and '. are the Everett coefficients 
referred to above, and 

z_.=f(fI!o-h); z.=j(fI!o); I<,=j(:c.+k); z.=j(o:.+2"). 

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 contsining the 4th differences if 
5th differences are less than 6; 

in (ii) it is unnecessary to nse 6th differences less than 10; 

in (iii) the term contsining 6th differences is negligible if 7th differences 
are less than 40; 

where the differ",!ces correspond to the last figures of the tsbled entries. 

It will be noted that if 8 = 0 and 4> = 1. or we require the value of a 
derivative of the function for a value of III at which the function is tsbled, the 
equations (i), (ii) and (iii) reduce to much simpler forms, for in this case 

.. (</»= .. (8)=0. 



x 

EtJ:ample, 

To find 

Here 

THE COMPLETE r-FUNCTION 

d' 
~ (37'68) = dp,log,. r (38'68) x log, 10, 

z, = log r(38'6), , 
&z. = '000 455 9281, 

o'z,= 251, 

z, = log r (38'8), 
&z, = -000 453 5476, 
o'z, =. 247, 

The sixth difference will be less than 10 and is therefore negligible, 

1.='2, </> = '6, 8= '4, 
E, (</» = '06400 00 E. (8) = '05600 00 
f.z </> = '05000 00 f.z 8 = '03333 33 

'1140000 '0893333 

</>&z.+ 8&z, = '0004549759(0) 
- [{f.z</>+ •• (</>}j o·z.+ If.z8+E.(8)] o'Z,] = - 50(7) 

o()()O 454 9708(3) 

Multiplying -00045497083 by log, 10 (= 2·302585 0930) and dividing 
by I.' (= ·04) we have finally 

~ (37·68) = '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-. 

... See footnote to p. viii above. 
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r·FUNCTION, ARGUMENTS 2 TO 1200 
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10. 157 -970 OQJ 6541 4 Jrl USB 8558 IS' 161-768 B'}! 41"'1 1885 &882 

~:; 102 159-914 325 02S& 4 278 7980 8308 151 164- 936 .70 S582 ! 866 640, 
103 16' -98! 925 .003 4 ts7 0529 8061 153 267-1177139'62 28478419 244j 
104 163-9'J5 76Z 4250 4 196 1146 7835 154 269-- 4<>1i ~:c;: 2 8Z9~ 2402 
106 166-01. 796 7643 4 156 'J&9B 7612- 155 271 -489 926 0')78 28109771 2355 
106 168-033 9BI 0633 .. 11656&2 73CJ8 ,.6 273-6110 %5~ ~ Z 7~ 'JOG! 2310 
107 170-059 2'}O '}286 4077 9.24 7192 157 27&-873 182 3\14" Z 775 064. !~6a 
lOB 172 -08S' 6,.. 1063 4039 9n8 69'}3 158 178-069 2B2 ~~ f 7574341 2213 
1"'1 174-12' 09B 46IS 4002742& 6801 '5, 280- 267 939 ISS7 2 ~00374 2181 
110 176- I 69 524 CJS'}7 , 966 187. 6616 160 282-469 n6 1&80 fUI_ 2141 
III 178-200 9'7 6449 3 '}SO 2936 6418 '6, 2S"- 673 "56 2407 21~ !IOI 
112 190-'46240 6237 3 B'}6 0459 6267 162 286-880 2B1 1167 25B9 13 2D62 III 182-295458 646S S 860 4_ 6101 163 !sr.DB9 7t ISllI Z67Z~ tOI 
114 184 -:s48 537 08'J8 :I 826 4079 594' 164 29 -SOl ~ 7357 2655 %436 ''J81 1t6 186· ... 44' '}411 :r 79Z 98~ 6781 165 291-&16 28 &837 26400')&2 1'J6I 
11& 1811-466 '3~ 78.S 11 760 148'} 66lH 1"6 ffi:7S4 •. z 62~ ! 614 14!8 1916 
1t7 190" 530 59 7707 :I 7278715 ::ts 1(,7 7-'J54 420 6160 J! 60S SIIS. 'S8~ 118 ,,,-698 783 &32. S 69' 1466 1(08 s: 177 157 0871 II 6CJf Sl06 

~= "9 ''J4-670 66S 63'J8 I 664 9&41 62%0 16<) 302-402 44& USB 2 577 42~ 120 19'- 746 II. eml I 6S4 2847 609" 170 1104-630 3U 0735 I S61! 1'68 17"8< 



6 Tables of the Logarithms 

p LogI'(p) 82 84 p Loe I' (p) 82 84 

170 _·830 335 0735 , 66% 2169 1794 HO 419.016 246 9613 

171 306·960 7S1 'Id:: 2 547 189" 1763 221 421·368 ~ 54%1 
17% 309·093 779 052 11552 S_ 1722 222 423·703 06. SISS 
173 1111.:'29306 5521 2 6'76562 16<)2 2n 426.049414 7903 
174 3.'·567 352 65&3 2503 "'Sf 1663 224 428-397 719 6S33 
175 1116·807 9'" 9035 2489 1635 1%5 430-747 967 6717 

1I1S·050 939 9522 226 433 - 100 150 18q8 
320- 296 452 6 227 43&-464 268 U 
321-644 425 8864 fl9 437·8.0 294 4861 
Sf4- 7<}4 84& 9897 229 440- 169 219 3331 

JZ7-047 6CJ9 9'97 , 442- 52B 054 SI54 

':t-302 X71 4248 .477 444- B89 182 6515 

33 -560 49 9997 1453 447-1/&3 "94 63.4 
S33'81'0 721 '3876 1429 449-618 8B2 6162 
336- 083 172 4774 1406 451-986 238 5373 
lI39·347 990 1383 454-355 454 3947 

IS6 340-61& 162 MBS 1361 236 
187 S42-B84 674 973 1339 237 
188 346-'56 6111 5796 .31S 238 

:;6 347-430 674 4288 129 7 239 
'49- 707 156 23SO 'lI7 

'9' :J61 ·985 889 8339 Z 279 7663 1256 241 

192 354· 256 925 ftlI2 Z 267 86IS 1237 24% 

'9' 3156- &50 JI4 4299 2 256 0S03 121S 243 

'94 lS58-ass 791 7399 2244 4209 1199 244 
19S 361·'U &834 % %lZ 8814 1181 Z45 

363·415 61S 090Z 2221 460 116% 
365·706 S74 1516 • 210 1548 1145 
36& 000 540 3777 2 '98 964' .128 
S70.Z97 OOS 2 1979861 lit I 

372·6<J5 868 1/ 17691<)3 I 

374·8q6 8811 2 25' 553 
377 - 200 0B4 6976 I 252 S46 
579-506 456 01569 II 263 
591-S'1I 93% '048 2 254 
384- In 661 J7%% 2 255 

11116·434 SIll liSS 256 504- &25 155 0 
lJ98-74/l .81 5&S7 1167 606- 913 395 0415 
~ -064 .53 II'J9I 2 &09.343 328 1646 
S ·382 217 0S4I I 511·754 947 503 
5<J&· 70% :163 5201 2 S 14 - IllS 247 6346 4<)7 

1111 -,s-024 6ft 6~ 2111 516-583 ffO 9826 667 1594 491 
IIr 400- J.48 865 070 16f 618- 99'J 861 4<jOO 660 7940 486 
1'1 402-675 .ao'1312 %63 621 ·418 1111/ 7813 654 4&72 480 
fl4 405-00a sso %114 623-838 119 S2CJ9 648 1784 476 
2.5 407-l133 '194 265 610· 169 712 4566 641 9471 469 

1111 4';1- 666 432 7679 5%8- 682 9&8 3306 
117 41 -000 8S6 61')0 531 -107 849 9672 
fl8 414 -lI17 346 2&% 533- 5S4 SOl %286 
2 19 ""6-675 802 :N65 635 -961 496 021'6 
220 419.0111 246 86'3 &n·592 248 3026 



of the Complete r·Functions. 7 

p Lee r(p} 8' 84 p Loe r(p) 82 84 

170 sse-S<)! !48 sott\ 1611_ 444 320 661011%0 - 81)&8 I '69 !CJS3 

27, 640'823 6'% I 606 5167 ·"9 3%1 664"%6 516 8l4Z 
27% 643·r56 681 3576 I a;% 613'2 .34 S22 66&B5% MI 9066 
273 &45-"9' 150 26.7 I 6 7430 429 :In :;t 339 897 7783 
%74 64.H!7 5" 9OB7 I 687 9168 4%5 324 67 - B49 100 3006 
27& 660--666 011 .. 715 I 58t 1310 .20 32S 674~3'59 646 :5108 

276 •• '-004 S1j6 1664 415 3.6 676'8'71 6.28 671S-
277 665-445 3'06 1.474 .11 327 67<]" 384 746 %7111 

2>& 657·887 785 0165 406 528 681 -899 '94 0245 

279 6600-33' 8:1812 402 329 684'4.& ,67 8682 

280 662·7774 01&7 :l9B 330 --93% 363 7662 

281 _-224 SC)I 04 S94 331 689-.ao 817 7060 

28' 667-"73 298 3& 389 331 "91 -970 705 &9'J8 
28. &70- 123 547 4752 lIB6 33. 6<]4-491 a.3 7835 

284 .7!·576 3.3 9'oa 38' 334 697-014 288 0'70 

tBS 575'028 662 f .77 335 699'&38 034 4BlIB 

~86 6'17'481 497 IIOS J 511. 1731 S73 as • 701-061 0:: 
287 • 79·~,'" ... ~ I 616 86S6 ""9 337 704·5119 .' 
28B aBI' U6 040 1 61069'0 366 338 707'117 008 •• 9' 
% 1184'867 IS7 11284 I 60& 3550 8&2 339 709"646 965 16<]4 

190 187·1.8 036 S71% I 50Q la&1 168 :540 712·176 164 8676 

:;~ $'780433:::' ::ro~ '&4 041 714'707 643 7847 

·~sus I 
1.:7 768<) 

8.' 342 717'!4O S98 1636 

193 '7OCJ 709 20 341 343 719- 77. 42. 2691 

'94 a 7·176 176 I 419 7'01 344 1fZ- S09 718 3897 

195 6'19· .... 9M I60S ,.74 345 724-&.46 Z76 8S:t3 

2 eat· I.. U6 1763 1 449 6<J5' 346 7t7-3"~~ 
2 7 804' 686 037 II87S I ..... 347 7:l'1!! I % 
2 8 101'068 ~ $367 1.69 8 S48 n· 6016010 

299 6~. us 0 0 &OD 1464 349 730·006 oeo 744 

300 61 ·008 681 1JI91 14&0 360 737-54790S 171 

10. 3" 
.Of S6! 
303 '63 
.04 .54 
.0& .56 

SO& 626' B9f 99f 6338 356 
S07 6:1'S18 711 9"0 
S08 63 ·966 8'U 3'57 
30 9 au'364 403' 061'% 
310 616'844161 Ut7 

• 76&' sao 228 5 ,II 619' 535 7" IHI 361 -I 

II' 641·818.t81 &146 362 769-'&7735 1 .11 .... ·S" 6S8 2081 363 770-7'6 444 f792 • ., .. &4&'S'8 182_ 164 773· f76 ,&0 C)OU I 

315 ...,'311 I If '941 .&6 71S<- 837 452 1878 I 

316 ISI'S,S .... ,I' ~ 3" 778';a 74& 1513 I 

117 SM·S.. '~ DOll 
sa7 780- 2M IS77 1 

318 866-8t4 ~ 368 7ft·"7 119" SO'9 I 

.lIj 859°116 I IJIS 569 _093 140 !fOIl I 

no 66HlfO 386 a,&8 310 
_'660 __ 

1 



8 Tables of the Logarithms 

p 

370 7.-860 788 <t868 I 171; 3579 172 

1171 
372 
lin 
574 
376 

1176 
377 
378 
1179 
380 

381 
382 
383 
3IU 
385 

396 
387 
388 

389 
390 

~~ 
~: 
34]6 
51F 

$ 
40. 
402 
403 
404 
~5 

408 
407 
40S 
409 
410 

41t 
412 
415 
414 
41S 

416 
417 
418 
419 
420 

791-UB 958 %108 
793- 798 342 1205 
796- 38B 885 0603 
798-940 593 8CJ%% 
BOI- 5.S 465 4944 

• '72 1855 
I '69 0303 
I Ifill 8'JI'1 
I 162 7~ 
I 159 6656 

804-087 496 7621 1 
806- 662 584 &070 I 
809" U9 0%5 95n I 
811-816 517 7571 1 
814-3']5 15& 9670 • 

15& 5772 
153 &OS3 
ISO o444JE 
1474101 
144 3866 

816- 9"" 940 563& I 141 379' 
8")" 55& 865 5393 • 138 3872 
IIZZ - .37 92B 9022 I 136 4111 
924·7%. 127 6762 I .1324504 
B27- 305 458 ~ 1 129 6061 

8l19"890 91C~ &301 1 126 5752 
832-477 6011 'J3-47 I 123 6603 
831;-065 217"8998 I 120 1606 
837-654 049 ~~ • I'" 8757 
B40-z.g 9992267 I 115 0057 

842-835 O&Y 8337 
845-427 %40 591 1 
_-oro 526 658. 
850-614 919 ,2085 
~·210 415 oQ03 

855-807 012 5259 
858-404 707 7' '9 
sr.. -003 498 2186 
86S-60S SSI 2907 
866- 204 364 1864 

868- 806 414 1777 
871 ·409 558 U03 
874-013 784 6OS4 
876- 6"1 089 64QE 
879-22& 471 01.47 

fil -832 921 0379 
184,·441 452 07t5 
887- O&t 046 4807 
889· 661 70s 6438 
89%- 273 429 9518 

894.886 fill ~! 
897-&00 066 ~ 
900· 114 <j6I I!..~ 
902. 7!0 'J02 8981 
~. 147 903 2392 

~
7.965 9&1 3569 

10-t.8s 044 6665 
II-lOll 1807216 

9'5.826 557 0033 
918.448 671 0283 

I 112 15~ 
I 109 3091 
I ,OS 4834 
I 103 67,1; 
I 100 8738 

:~~ 
I 092 5653 
I 089 8236 
I 087 0<J56 

I 084 SSl3 
I OSI 690& 
I 078 9931 
I 07& iiqo 
• 073 6&81 

I 071 0104 
I 058 37M 
I 065 7S39 
I 0&3 1449 
I 060 S487 

I 057 q&62 
I 056 3942 
I 052"8368 
1 060 189& 
I 04776S& 

1 04& 23l1<J 
1 041714! 
I 040 2268 
I 017 7412 
I 0351&74 

171 
169 
168 
167 
165 

164 
163 
151 
160 
159 

168 
16& 
165 
11;4 

ISS 

152 
150 
149 
148 
147 

I~ 
'45 ..... 
.43 
141 

140 
139 
138 
137 
136 

13S 
134 
1:53 
132 
151 

130 
12<j 
128 
121 
12& 

126 
125 
124 
123 
122 

IlIl 
120 

"9 
"'.I 
118 

p 

420 

421 
422 
4%3 
424 
425 

426 
427 
428 
429 
43( 

431 
4:5% 
43& 

1:i 
436 
437 
438 
439 

144( 
441 
44if 
443 

"!~ 445 

446 
447 
448 
449 
4SO 

451 
45% 
453 
454 
455 

456 
457 
458 
4S( 
46< 

461 
45 
463 
484 
41iS 

4e" 467 
:~ 
4X 

91 S-448 671 0265 

921-071 820 ltl67 
qn-6q6 102 4125 
926.1121 4148636 
928>947755 n08 
931-575 121 0874 

934-%03 510 0175 
936-832 919 6166 
939-463 3474916 
942-094 7<}1 HOE 
944-727 248 5528 

947- 360 7.7 0084 
94 9-996 194 2785 
952-&30 678 025< 
95&-267 165 92.7 
957-']04 1155 6512 

960-543 144 qosz 
~- 182 831 31]74 
965" 823 112 8344 
968- 4&4 &811 9449 
971- 107 061 461>2 

973- 750 S04 1416 
976-594 ']42 731 • 
979-040 366 000! 
981 -886 788 7267 
984.334 151 6968 

966-9" 611 7078 
.989-651 846 5665 
992-282 154 OB9E 
994-933 432 103& 
'1'17-586 678 4446 

1000-nII 890 '1584 
1002-B93 0&7 5003 
1006-548 lOS 9351 
1008·_ 304 11171 
101&8&1 :1"69 990' 
'101S-1I19 371 3866 
10111- 178 33& 2293 
1018- 838 25:r 4293 
1021 -499 117 9074 
1024- 160 930 5921 

1026-823 688 4246 
1029"487 1I89 ~~ 
lon- 152 031 325lj 
1034·8.7 &12 31&6 
1037·484 130 2971 

1040-151 583 260( 
1042-8'9 969 1567 
1045-489 m6 0472 
1048' 159 651 OOO! 
1060-8507047430 

I 0352674 

I on 80S' 
I 050 3551 
1 027 '1~6< 
I 02648'" 
I 023 0731 
I 020 &691 
I 018 275~ 
t 016~ 
I 013 5132 
I 011 163-< 

I oos 8.46 
I 006 4767 
I 004 149 
I 001 8532 

999 5274 

'J'J7 2323 
994 9477 
'1926735 

9904097 
988 1562 

98s 9'30 
CJ83 6~r. 981 456 
97<J 2.4~ 
977 040 

118 

117 
116 
115 
114 
114 

1t3 
112 
III 
110 
110 

IO~ 
lOS 
107 
'07 
10c 

lOS 
104 
104 
103 
102 

102 
101 
100 
10< 

99 

86 
S6 
8& 
84 
84 



of the Complete J:'-Functions. 9 

p Lo(t r(p)' Sf 84 p. LOQ I'(p) 82 84 

470 1060-830 704 7430 9 25O!6% 84 52C !l8S'"1<) 765 CJ612 835')868 62 

47. lOSS- 50! SO! 8010 9"049 SS 521 1188'246 16'} S04~ 8S4 37<)7 62 
472 lose-I76 8Z3 6081 'If! 0<J'6 as 622 !I<)O' <J62 607 0Z82 SSt 7797 61 
473 10G&-84<J 7&6 60&7 ;:~ 1421 82 623 "~'680 Z77 ~~ 83! 186'1 61 
474 1061-&246266475 

~.~= 
82 514 II - 3')8 7l 2' 82 &<)81 61 

476 1064-200 404 989' 8. 525 1199'118 II S07< 8 0164 60 

476 • 006' 877 0<J8 5988 918 3451 81 526 1201' 888 169 8104 8264401 60 
477 '06<)' 664 705 55'5 9" 4263 80 627 1204· 5&<) ISS 5S4< 8U8711 60 
478 '072-US 223 9- =517& 80 528 '207' 28' 066 1698 823 3073 ii 47~ 1074'9'2 651 827. <)0 6'68 ~ 52' 'ZIO-OO1 700 0<)23 82' 74<)& 
481 1077- 592 <)87 3~ 90& 724C S30 1212-7%7 16& 7644 820 1976 

4BI 1080- 274 t!8 57"1 903 ~sr.; 78 53' 12'&-461 431 6i41l 8186&16 68 
"'82 1082'956 373 66.ol3 9°' 96'9 78 532 '218' 176 lira 1550 817 1112 68 
493 'OSS'639 ",.0 ~ r';~%5 77 533 12%0' r.:.ol37 7873 8165767 ~ 48.ol '0&8'323 367 33 71 534 1f%3' 29 164 ~ 8'''' ~!" 
485 '091'008 tIS '84~ .896 3~~ 76 535 &126- 356 706 2534- 8125250 57 

486 1093-~ 964 9235 894 6307 76 536 1t29' D8S 060 035~ Sf I CXY17 57 
-487 1096" 3 &<)1 '228 892 6<)20 76 537 1231'81.4 .124 825' 8O<J 496< 56 
488 '~068 120 I .. < 8<J08608 75 538 1234· 644 199 1I0e 8"'c 22: 56 
-4B9 " - 756 539 976< 98'] 0371 75 539 1237·274 <)81 3$5 -~;t 56 
49° 1104'445 848 8351 8872~ 74 540 1240'006 570 1517 8049 5. 

~f 
1107'136044%'&2 l1li5 4121 74 541 124'-738 <J6S ~'15 803 5053 55 
"':1.827 126 073 883: 610& 73 54. 124~'472 16t 766 802 0.1'" 6. 

4 3 III '519 ~I 5101 981 BII15 73 643 1248· 20{0 ISO 4611 8006451 :.: :9S 
1115' 211 938 4293 B80~1 7Z 644 .260- 9'W 960 2927 "1'I'J 0701 
1117' 'J06 665 3793 978 2601 72 545 1253' 676 569 1924 797 602E 54 

49& 1120~600 270 &172 87647'. 71 546 1256'412 9&& 694
' 796'- ~ 497 1123"9.752 2537 8747111 71 547 12&<). ISO 148 537-4 7'}4 ~~ 498 1125'993 108 6424 87% 9JI4O 71 548 1%61 -sas 135 6657 793 2322 53 

~ J J 28-::1 337 2:&2 871 2029 70 54q 1264-626 9'622 •• 791 786C 63 
1131-118 438 308 969 4587 70 660 1267-_ 488 .... 7 7<JO S45C 52 

50. 1134·086 408 5351 8677216 69 651 1270' 106 8S1 2562 788 9"94 5. 
502 "3&, 786 1'46 26'0 86&9913 :: 562 1272' 848 002 ~~ 787 4~~ 52 
503 1139'-486 ~ 9781 864 2679 563 1275' 589 941, ~ 786 0636 .1 
504 1142' 188 • 9632 8&2 6514 e8 554 1278'332 667 784 &3~ 51 
505 1144· 890 'J48 4991 8608417 68 565 1281-1'76 176 8288 783 .lll!-< 51 

~ 1147'.)4 1S9 8778 969 1387 67 556 1283'820 469 9' ~ '1111 SOB 5 51 
1160'298 3<)0 3<)46 8&74425 67 567 1%86' 5G& S44 60 780 403E so 

608 1163·003 $98 S53~ 9&& 753< 66 558 128r'" 399 ~ 7"1 0038 ~~ ~ I' 55' 70<) ~6l! ~ 8S4 0701 6. 659 129 - 05B 033 997. 7776089 
1168'4'5 979- 852 3939 66 5&0 1294.1106 ... 46 8055 776 2191 50 

511 t 161·123 560 0U7 850 7%40 65 661 1297' &53 U3 Sst5 774 9342 -49 511 "<>S·B31 1: z:~ == H 562 1300' 302 5'J6 6<)37 773 454 3 49 
513 1166·641 58 6S 563 1303'OS2 133 DO'}J 772 0", 4~ 
614 1'&<J·rsl 5&8 15~ 845 7639 64 &64 '305'_ 1141 ...... 2 770 7091 4i 
515 1171 -761 321 3~ 844 110< 64 565 ISOB· S54 120 S08' 7693438 48 
516 1t74·674 128;~ 9U4n6 Q 566 1311'506 168 ~ 761 9834 48 
517 1177'5116 778 S 940 8416 63 567 "'4'068 985 3871 766 62" 48 
Sl9 11110-'00 268 ~~ 839 2'67 &3 "~ 131a· 8'% 668 446C 766 2768 "'8 51') IIsr-8'4 5')8 6034 831 5:8. 62 669 ISI9' 666 916 7818 7'" 9307 ... 7 
520 1111&'629 7IiS 9&12 8359 68 6Z 570 .S22· sn 029 0481 ,... 689~ "'7 



10 Tables of the Logarithms 

p Loe r(p) 3% 84 p Loe r(p) 82 84 

-. 
570 1322-322 029 048' 762 68'}3 47 620 '46'-0%1 2" '7'2 701 04". 17 

57. 1325-077 903 9038 761 2526 47 821 J463-81& 612 8&07 ~9107 36 
5?~ 1327-834 S40 0.21 75') 9205 47 622 '''66-608 704 "6~ 6 7845 36 
573 133"'5~ 6; = 768 5932 .. 5 623 1469-401' 4')4 845 6'P 662C 36 
574 1333-3 6 7572704 4& 624 '''72- 196 9B2 ~23 6')65430 36 

• 575 '336- '0') 00% 5652 756 9523 "6 525 '47"-992 .67 '9 6')54277 36 

57& 1338-868 670 ~ 754 6387 46 626 1477-788 0474993 6943159 35 
577 1341-629 otp 883a 7533297 45 627 J480-684 62, 8326 6932076 35 
578 I :J44 -31)0 2&11 6')66 752 0253 45 628 J483- 38' 88') 3733 692 102') liS 

.~ 1347-'52 '96 534') 750 7263 45 6 29 1486-.7') 849 017. 69' 00'7 liS 
134')-7'4 875 0')85 74') 4298 45 630 1488-978 49'] 6625 68'J')04( 35 

581 '352-678 303 0922 7<011 1388 44 63. J4~-777 1140 2.20 688 80')8 35 
SIn 1365-442 ~ 2246 7468523 44 63' J4 -577 86') 5712 687719° 34 

:: '358-%07 20')2 7455701 44 633 1497-378 586 64')5 686 6317 34 
1360-973 070 7640 74429 24 44 634 1500-17') 9C)O 3595 685 547') 34 

585 1363 -73') 483 611. 7430190 43 635 1502-982 07') 6174 684 4674 34 

586 1366-506 63') 4772 74' 7499 43 636 150r.- 784 851 3427 683 390<4 34 
587 136')-274 637 0')32 740 4852 43 637 1508-588 3.0 46113 6823167 34 
5811 1372-04S .76 1946 7~ 2248 43 639 15'1-3')2449 8907 681 %~ 34 
51iq 1374-812 5&% &%06 73 9687 43 539 1514-197 270 ~ &110 ':~ 33 
5')0 1377 -582 667 8163 7367169 42 640 1517-002 77. 4f7" 679 1158 33 

a: 
1380-363 6", 8270 73546')2 42 641 1519-808 9&1 4015 6780656 33 
.383 - t25 107 307') 734 %268 42 642 15%2-615 80') 4311 676 9986 33 
.385-897429 0146 732 9856 42 643 152& -423 344 4691 676 ')449 33 

694 1388-670 483 707') 73. 16'6 42 644 1628 -231 555 .. 320 674 B')44 33 
S')S '39' 444 270 .529 730 5207 41 645 1631-040 441 2994 673 8473 52 

:;; .3')4-218787 1186 7~ 2~~() 41 646 '533 '850 001 0'40 672 8034 S2 
t3')6-~~ 033 3784 7 0 t4 41 647 1536-660 23S 6320 671 76%7 32 

5;8 1399- 007 XI'l!; 726 8629 41 ::; 1539-47' 137 8127 6707262 3% 
59 J402-646 70s 8')35 726 6384 4' 1642-28r 7'% 8186 

=~ 
32 

1000 1405-324 .36 715') 7244280 40 550 1545-094 ')57 5.54 32 

60' .408-.02 286 9663 723 2116 40 551 1647-')07 870 B7~ 65763'9 32 
602 '4'0-881 161 4383 72Z 0193 40 652 1560-7" 45. 8606 656 6072 S' 
603 1413-660 767 9295 720~~ 40 653 15&3-636 69'J 4563 6665856 31 
604 J416-441 076 2417 7196265 40 664 '556-350 612 6376 664 6670 3' 
606 14'9-222 "2 .80$ 7184360 39 656 '55')-166 11)0 385') 663 5517 51 

606 1422 -003 867 6560 717 '495 39 666 '56' -982 431 6859 

=~ 
:n 

607 1424-786 340 17')' 716 0669 3'1 657 1564-~ 335 5253 5' 

:; 1427-569 528 8702 714_ 39 658 '667-61 900 ~ 660 5241 31 
1430-363 432 4496 713 7134 

~ 65') 1670-435 1211 788E 659 S21e 30 
6.6 14n- 138 ":"'J 742' 7t! 6424 5&C '573- %64 01% 2031 658 520') 30 

1111 J435-923 379 617' 711 3752 S8 661 1575-073 656 'S!iE 1167 112S~ 30 
612 '438- 709420 7874 7102119 38 66~ 1678-8')3 757 6~' 666&~ 30 
611 .44. ~496 171 ~ 709 0524 38 663 1681-714 616 6 71! 656 63C)O lJO 
6.4 1444- 283 632 6 707~ 38 :: '584-S36 If9 ,.69 664 6510 30 
616 1447 -071 801 05&2 706_ :17 '587-358 297 1'}53 66lJ 565') 30 

615 1449- 860 676 .707 706 S,6.j 37 666 161)0- 18 I 118 S40e 6525859 29 
6.7 1461-650 2&6 883 704 4519 37 607 '593 -004 S'J3 06')8 651 6047 29 
61B 1456-440 542 0471 70S 3111 37 668 15')5-828 7'8 ')037 650628_ 29 
6.<; 14SS' IS. 630 5222 70% 1759 57 6"9 .598-655 496 3662 649 6563 29 
620 1461 • 013 1%1 I7If 701 0406 37 070 1601 -478 92. 4839 648 6B4~ 29 



of the Complete r -Functions. 11 

Loe p(p) 82 84 Loe rtp) • 62 84 
P P 

670 160J '478 921 483<) 648 6849 t9 720 1743'6S7 844 41.7 6036oe< t3 

671 1&0<·_ 9')6 2866 647 7175 t9 7., 1746~4t5 176 90BI 6027683 23 
en 1607·ISI 718 8068 646 1529 29 7Ef J74q·r7.S fl2 f7Z8 60' 9'<29 t3 
673 16:'1'~ 088 O79S 645 19'2 !9 123 '71it·1" 6493.,." 601 Dq97 23 
614 1&1 • 78 103 1441 644 83!3 28 72A 1754· 990 1f11 6677 600268<; 23 

'615 1615-616 763 ~ 6U 8763 28 725 '157·850 526 2339 5994A04 f3 

&7& 16l8-445 066 8134 642 ']231 l!8 726 1760-71Q 8&4 !40S S<J8 6'41 23 
671 16t1' t7S 013 SO<JA 641 9727 28 ?t7 1763-S.71 800 flbl!' 597 1<jOf •• 
679 '6U-I05 ~ 1781 64. o:;! 28 728 1766·433 335 tnO S96 9695 2. 
619 16 .... 936831 8"9 64008 28 7>9 '169· 295 466 &514 596 .490 to 
68{ '6.,- 769 701 64'" 63<) .384 28 130 177.·.68 1<;14 1797 595 3318 •• 
681 1631'-601 flO S50~ 638 '99' t8 731 1775-02"1 517 0398 594 5'68 •• 
682 16!&-A34 357 6708 631 !5~' 21 ... 1777·885 434 41&7 5937041 fl 
683 1618'168 142 OtSS &36 3'90 27 733 '?SO-749 <;145 "979 5928936 2% 
68A 164"'~ _ 74<)2 6353980 27 734 17B3-615 0494724 5920863 2t 
685 1643'9,7 6'8 8~ 6S4 ""98 27 735 1786-480 745 6324 59' 219 2 22 

686 1646-7711 309 4ft .. 613" 5442 .7 736 '189' 347 032 8114 59047 .. U 
687 164<)'609 633 038. 632 &214 .7 737 17<Jl·!l3 9.0 6958 589 6736 t. 
688 1651· .... 6 690 2762 631 7Q12 t, 738 '195.08. 379 .736 S88 8740 ~. 

589 166&·18-4 178 7134 6307857 27 
~ 1797' 949 434 6365 S88 076. tt 

690 16SS'It! 397 <)~S3 6'9 8688 26 ,BOO·a'B 079 9739 687 28J3 21 

6'1
' 

1660-95' .47 ot6<l 6289566 26 74' ,803,687 S.O 6936 686 488' 2. 
59! 1661-800 7f5 07304 6!& 0471 26 742 1806'567 I~~ ~ 585 6973 .. 
6<J3 .666· ..... aSI 1679 627 1402 !5 743 '809'427 5., ::~ tl 

694 '&69"48' .... 4Of5 &26 2368 t6 744 .s .. • f98 6" 620; 21 

695 16n·ur 923 87"9 625334' 2& 74, IS'6· 170 094 556% 683 337. •• 
:;~ t67S~'64 908 6776 &t44350 26 746 'B.B·OAt 2SO 8f99 6U5W7 ., 

1619·007 &t7 917. 613 638. 26 747 • sro·9'" 999 6_ 681 7743 •• 
~ 

'690-850 750 "952 6226445 26 748 182S' 788 310 U8% 5BO 99"' ., 
1683-6<;14 506 I ~~ 621 763' 25 749 tft6·66Z rt I 8561 580 21<J8 2. 

1686'539 083 '9 litO 8643 2. 750 '8!9' 536 693 6138 679 4467 •• 
701 '689·384 lSI 3". &'9 978( 2. 751 .SU·4t1 754 9372 678 6736 .. 
70' '692"79 899 '.'6 6'9 O<JA' 25 752 '83-&· r87 394 87"'2' 577 90'" to 
703 169"-076 U6 4637 618 2.2'1 .5 763 1838· 16$ 6ff 7147 577 1366 to 

:: '''9'·<)25 ''1' 7887 6.7 lUI •• 754 1841'040407 ~ 676 5697 20 

1700'770764·"9 6.6 ".19 2. 765 18A3· '1.7 719 0368 576 eo&8 20 

706 17OS-618 95. 5649 6155841 25 756 '846' 795 ... 988A 67.8439 to 
707 1705-467 758 2659 614 7'2'7 2. 767 '849' 6'" 247 7839 574 ~ ... to 
708 1709-317 1776197 6'S 8A39 25 7S8 18502' &S! 34! 66S4 573 3t61 to 
709 ,7,e-167 rio 9'" 612 '1775 tA ~ IB5S·43J 011 ~ 67% &703 to 
7'0 1715·017 867 .716 61t 1135 24 1858· 3t3 264 M 671 8164 to 

.7" .717-869 115 6rlS 6" 26!( 24 7&' J861~ 194:;;; 671 0646 to 
712 .7 ... ·.to 98!i IPrO 6'0 S<)29 toO 76t 1864-075 462 510 3146 to 
713 17rS-S7S 466 1167 609 5361 14 763 1866- 967 <407 8664 ::z: to 

" .. 17.f6~ .. r6 ,&4 6465 608 68., t4 764 '869· 839 932 4033 to 
"0 "79' 290 tlit 8&73 6078500 24 765 1812' 723 026 7619 669 O"ME '9 
7.e ,'U'Il!4 658 899' ::1:! 24 766 1~-6O& €t87 1(171 667 ~5A' 1<) 
717 '734' ~ 411 92.4 .4 767 1878·490 '115 ~ 566~ 19 
71S t737- ... ~l 0771 605 2886 tA 768 lUI' S7S 7. I 33 66681561 I, 

7', 174(>701 116 &2"13 604446. U 769 188 .. · .... 07~:;; 565 II~t '9 
720 114S' 657 &&.4 .... ,17 60160e< fl 770 1887' 146 9'18 564 38 '9 



Tables of the Logarithms 

p Loe r(p) 82 8" P Log rep) 82 84 

770 1887- 146 9'JIt 8<J05 564 JB54 19 8to ~03r- 148 110 9376 529 9 506 16 

771 1890-033 .cs<J 6166 563 6529 19 
772 1892-920 543 9937 56% ,U3 '9 
773 1895-801! 161 r 5621936 I, 
774 1899- ft96 340 787 5614668 19 
775 '901-586 081 7_ 560 7419 19 

821 20'0-061 '124 ~r.:: 6~ 1047 16 
822 2037-976 f67 9"71 :rEI~ 

16 
8f3 f04O-89' 139 764E .6 
824 %043-_ &39 5998 6273765 16 
825 2046-722 466 811S 5267369 15 

776 Iq04-.74 383 ,,5\1 560 0189 19 
777 1<j07-3M r.s 17tot 569 2975 19 
779 19'0-25<1666 '9'2 556 5798 18 
779 19'3- ,.6 M5 7882 5578607 IS 
780 '9'6-037 183 2<t5<j 557 1450 IS 

826 Z04q- 638 920 7601 5260')88 .5 
827 2052- 555 <jOO 8074 5254622 ,5 
828 2055-473 _ 11170 5246272 15 
829 2068- 591 436 6537 524 '938 15 
830 206":10') 99' 1843 SZ356'8 'S 

791 19'8-929 277 8485 5564312- IS 
782 '921-82' 928 8824 5557192 18 
783 '924-7,6 136 63'1'5 65500q0 18 
784 '927-&011 897 ,cps 554 18 
785 '930-503 213 4602 553 59"" 18 

831 2064-i29~~ 6229314 15 
832 2067-_ 610 5223025 15 
833 2070-088 793 6267 521 &751 15 
834 2012-9B'J 438 62S2 521 0492 IS 
835 2075-9'0 604 67Bl 5204248 15 

'933-398083 1170 5528893 18 
'936-~3 !'OS 6630 562 1863 18 ';:r. I 9 480 395<t 551 4S51 IS 
I -096 005 5129 5507857 18 
'944-983 083 6161 560 0991 18 

836 Z078-83f 29' 1543 SICI ~ .6 
837 '081-754 4974317 51q 1806 '5 
838 20B0t-&77 222 99<p 518 560E .F. 
839 2087-600 466 ')083 517~2 ,5 
B<tO 20')0'524 U8 8&92 517 252 .6 

79
' 

S49 3922 18 

792 U86981 IS 
793 548 0057 17 
79" 54731SI 17 
796 5466262 17 

841 2093-448 608 • SS2 516 ;;"7 15 
842 209&373 300t 1510 516 7 15 
843 !~29B 616 2425 5154831 15 
844 210 -224 44S 8171 51411720 14 
B45 210S- 'SO 786 r638 514 2623 14 

796 545 9 39
' 

17 

T S4S 2537 17 
7 B 54<t 6 17 

799 543 8880 17 
80 64 2077 17 

846 2108-077 642 9727 513 6541 14 
847 till -005 OIS 3358 5130473 14 
848 2113-932 8~~ 5124419 14 

B4'l 2I1S-861 r 611 838( ,,, 
850 211'}-790 2 2 86 511 2365 14 

801 '976-S87 094 2576 542 Sf'l' 17 
802 "179- 790 716 7637 541 8522 17 
803 '982-69<189' 122 541 '770 '7 
804 '985-6'/9 605 6673 540 5035 17 
80s 1999- 504 862 7160 5398316 ,7 

851 flU- 719 SI'} 2143 510 ~ 14 
852 1125- 649548 7744 6100347 14 
8S3 2129-1>79 9893692 ~4364 .4 
8&4 2131-1;'0 9374003 8396 .4 
11&5 1134-442 5<j6 2710 608 f4.4c 14 

80s 191!4.0 658 :re 53Cj. 1614 17 
80 '9 -Jl6 993 6 82 638 4929 ,7 
808 '~ 7-223 867~1721 &378UI 16 

809 2 131 278 533 537 1&011 16 
810 200s- 0S9 227 p6D3 536 4973 16 

856 2137-374 :56. 3857 507~!i 14 
957 2140-306 836 1504 5070672 14 
868 2143- 239 815 9723 506 4659 14 
859 "46- '73 303 f602 606 8760 14 
860 2'49-107 296 4240 606 rEl74 .4 

811 200s-')"7 712 0742 6358353 16 
81r 2008- 856 732 9284 536 Ino 16 
813 2011-766 288 9576 5$4 5164 16 
814 2014-676 379 6032 6338593 16 
81& rO.7 -887 003 9081 533 2039 .6 

S6. e'5f-04I 794 8753 504 7002 14 
862 l!164-,}76 798 Of67 504 1144 14 
863 2157-2: 305 29f t; &03 Ijf<}q 14 
864 2160- 116 0883 602 'J468 13 
866 2161-784 829 SiI07 SOf 3650 13 

816 2020-499 16. 5169 '6 
817 20f3-~ 851 67&6 16 

818 2026-S2 07S 732P 16 

8 19 2029- 234 827 0568 .6 

82 ron- 148 110 957 16 

866 2166-711 846 q382 601 7846 IS 
867 "69-659 363 830% &01 lOS! 13 
868 2172-697 381 9277 600 6277 IS 
86'1 217&- 63& <jOf 6529 600 OS'" 13 
870 2.78-474 'I" 4293 499 4762 13 



of the Complete r-Functions 

p LoQ rtp) 

870 2178-474 '12t 4''1:1 499 4762 13 

871 .,81'414441 1181'l 4'18 'IM~ IS 
872 2184' 3&4 4&<; 8370 498 ~"I'I IS 
873 f 187.2'14 976 321'1 497 7588 13 
874 21'10'23& '1'10 5651 497!~ 13 
875 2193' 177 &01 998 495 6~ 13 

87& 2'96' flq 510 0512 496 0531 13 
971 2Iqq-06i! 014 1674 4964872 13 
878 120.· COD 01 a 7508 4'}4 9ZfS 13 
879 fl04- '/48 608 _7 4']4 5S9! 13 
ssi 2l07'B92 497 1418 4ql 7'171 IS 

88, 2210'836 979 8139 493 U6a 13 
882 2"3,781 9567223 492 6767 13 
883 2216' 721 42 .. 3075 492 I 184 13 
884 2Z19'673 386 0110 491 5614 13 
885 Uri'51, 837 2ne 491 0057 13 

885 
887 
888 
889 
8qo 

2226'.56& 780 6467 
,U8·.14 214 2681 
lZ31-u,z 137 8885 
2214·410 5508542 
.237'35945. 6152 

2%40-308 842 62'9 
2'43·,SS 7t03259 
f%4&- Z09 086 1803 
2249- 159 '136 6392 
nS2·1I1 2;14 Isse 
2155-Q5S 097 1'133 
2eSS·OUI405 to29 
2260-,68 197 6460 
2~63-'121 47a 9826 
1266'876 233 6~ 

226<1'829 476 1838 
2.72 ·1114 200 '1748 
•• 7&-7"" 407 &123 
2178'696 oqs 2626 
2281'(0&1 263 6951 

1284·607 912 27U 
.287'666040470< 
22')0- 622 M7 7671 
2293'480 733 6056 
2296'439 f'l74988 

490 4512 

489 8 97
' 

48'1 346<1 
488 7952 
4882457 

13 
12 
IZ 
12 
12 

4876974 12 
487 ID03 12 
486604! 12 
486 O~! 12 
485516& 12 

484 '1743 12 
484 455~ 12 
4838'136 12 
485 3(;5' 12 
4828177 12 

482 2816 12 
481 7466 12 
481 flU 12 
4806802 12 
480 1487 12 

47'1 618& If 
47'1 08'1~ 12 
478561& 12 
4780347 12 
477 609" 12 

"9'/"'98 138 8811 476 9847 Ir 
230r· 567 867 USI 476 4614 II 
2306'117 8&% 09'" 4169S91 \I 
IS08· 218 ur BUO 4 76 ~ uiz II 
UII • 239 269 0&97 .74 8983 ,I 

1114·roo 6110 16S8 474 5796 II 
2317· 162 5il6 6374 47. 8620 II 
t3OO· 1f4 964 9701 473 M55 I I 
rSH'C87 797 ~ 411 830t II 
Ut6-0r.1 liS 161>7 471 5160 \I 

p 

2326'OSI 115 1657 

25.9- 014 qoo '1930 
2331-979 160 6%32 
2334''143 891 ~ 
2337 '909 093 24S3 
2340·874 765 216& 

2343· 840 <j06 '149" 
2346'807 517 '1361 
234'/- 774 6'17 6101 
2362'742 145 6463 
Z:J65· 710 .61 $603 

2358· 678 644 3089 
2361 • 647 593 9898 
2364- 617 009 'IOU 
2367'585 891 5459 
2370· &67 2384222 

%373'528 ODO 0S31 
237&-499 32& 8818 
2379'471 0&5 4~27 
2382'443 258 3111 
2385'416 933 9033 

!aBB'!89 051 7669 
U9" 361 6.1 3803 
2394' 336 702 2831 
2397.311 ll3 97&~ 
2400-286 18s 9702 

2403' 261 617 7787 
2406- t37 608 'I";! 
2409'213868 8941 
2411'- 190 661 :a14 
2415- 167 9334439 

2418· 146 667 0491 
2421 • 123 837 5661 
2424- 102 474 5145 
2427'081 &674161 
2430'051 116 7898 

4723160 ,t 
471 8029 II 
4'71 22~ II 
470 7Bu , II 
4702702 II 

469 7615 " 

469 2&39 II 
4687475 II 
41>11 2421 II 
.4677378 II 
467234i II 

466 7324 II 
4662314 '1 
466 7314 II 
46& 232S II 
464 7346 II 

464 %379 II 
"'61 7421 If; 
.463 2475 11 
462 7&39 II 
4622613 10 

461 7698 10 
451 2794 10 
460 789'1 10 
4603016 10 
459 8142 10 

45q3f79 10 
4588426 10 
468 3683 10 
4678751 10 
4573929 10 

456 9116 10 
4564314 10 
4669&%3 10 
4&54741 10 
454 99~ 10 

2433·041 "'1 1614 454 5007 10 
243(""21 577 0537 4&4 0455 10 
2439'002 488 99"4 455 6715 10 
2441-983 854 5005 463 0981 10 
2444·'1" 673 1077 4&2 625<1 10 

2447-<147 '144 3407 462 l64i 10 
2460-930 657 7~~ 461 684. 10 
8053'9"5 8U sao. 461 211,1 10 
2456-8'17469 0876 4&0 7468 10 
2459'&81 646 1115 460 2794 10 

2462'856 0714348 449 81S1 10 
2465-851 050 6612 449 3477 10 
24118'836 477 0363 448 8832 10 
2471·8U 552 squ. 448 41'17 10 
2474'808 67& 1697 447 9572 10 

II 



14 Tables of .the Logarithms 

P Log r(p) 82 84 
P Log rIp) 82 84 

970 2474 -808 676 1697 4479572 10 102< 2624- 686 628 '1867 4 25 9878 8 

'171 2477-795447 9<>a9 447495' 10 1021 Z627-&<J5 229 1575 4255703 8 
972 2480- 782 667 133S 447035< 'I 1022 2630- 704 %54 8996 425 1537 8 
973 2483-770333 3'188 ~5753 9 IOZ3 2533-7,3 70S ~ 424 7.79 8 
974 2486- 758 445 2390 44611&6 9 "1024 2636- 123 581 4 9' 4243229 S 
975 2489- 747 005 1959 4456588 9 1025 2639-733 881 38&7 423 9088 8 

')76 149t- 736 009 8116 445 tO~( 
~ 

1026 2642- 744 605 2511 .423 4954 8 
9 77 2495' 725 .459 6293 444 7461 1027 2645'755 752 61'9 4230828 8 
978 24'16-715 364 '930 444 29" 9 1028 2648' 767 323 0555 4ft 6711 8 

4~ 
2501-705 6<]3 0478 .4438a7< 9 1029 2651.779316 1701 422 2&01 8 
2504· 696 476 7396 443 3839 'I 1030 2654'79

' 
731 5449 421 8499 S 

98' 2607'687 701 8153 442 '}317 '1 1031 2657' 804 &68 7696 421 4406 8 
q62 2510-679 .708t27 442.4804 'I 1032 26&O'S 17 S27 4349 421 0320 8 
9B3 t&13~671 482 3106 442~~ 9 10311 2663'S31 &07 1322 .420624% 8 
984 2516'664 036 8283 441 SIIIlE 9 1034 2666-845 607 4537 420217% 8 
985 2519-657 030 9267 .441 13tl 9 1036 2669-860 If7 9925 4198110 8 

986 2622-650467 1&72 440 &844 'I 1036 2672,S75 068 3422 419 4056 8 
'167 2525-644 344 071!2 4-40 2377 'I 1037 2671HI<)O 41!8 0977 41~ 0010 8 
98B 2628' 638 661 2248 439 7919 ; 1038 2678-906 206 8540 41 6971 8 

~ 
2&31 -633 418 16<]4 4393470 1039 2681 ·~rz 404 2076 .4IS ''140 8 
2534-628 614 4610 438 <j03( 'I 1040 2684-939 019 7551 417 7'1'7 8 

99' 
2&37- 624 249 65&6 4384599 9 1041 Z587' 956 053 0944 417 3<)02 8 

992 2549-620 323 3101 4380177 9 104£ %6')0'973 &03 8239 416 9895 8 
993 2543'616 834 '}BZ2 4376763 'I 1043 26'J3-99' 371 6429 416 58'1S 8 ;; f646·6IS 784 f307 4a7 US'J 'i 1044 2697'009 655 8513 416 '902 8 

2549-611 1706151 4366963 9 1045 2700- 028 3&6 3500 415 79'8 8 

;; 2&52-1108 993 69&9 4362577 9 1046 270i-047472 6404 415 3'141 B 
2565' &07 253 0343 4358 199 9 1047 2706- 067 004 3~5<l 4149971 8 

9'16 25&8'605'J48 '9r6 4353830 9 1048 2709-0 86 951 ~ 4146010 8 

I btl 2SS1 -60s 078 7339 434 'J469 ; 1049 2712-107 312 2893 4142055 9 
2564' 604 544 2Z2I 434 5U8 1050 2715-128 0!17 7775 413 8109 8 

IOGI 2667-604544 nrl 434 0775 9 IO£H 2718"49 277 0765 4134170 7 
loot 2&70- 605 078 2~96 .4Ba 6441 9 10&2 2721 - 170 879 ~26 4130238 7 
1003 2573-60& 'J46 0 II 433 1!1f5 9 1053 2724- '92 895 24 4126a14 7 
1004 25711-607 %46 91i4Z 4327798 9 10&4 2727- 215 323 9036 4122397 7 
1005 2579-608 980 6670 432 3489 'J 10&5 2730-238 164 5145 411 8488 7 
1006 25112-611 146 7287 4319190 9 10&6 2733-261 416 9741 411 4586 7 
1007 '685-613 744 = 4314898 

Z 1057 Z736-286 080 8923 411 0691 7 
1008 ,588- 616 774 18 431 0616 1058 27:1- 309 ISf> 8796 .4106804 7 
1009 2591-620234 7121 .430 63 .... ' ·8 

'~~ 2~ -333 MI 6473 4102'JZ4 7 
lOla 2594'6%4 II!S 8783 430 t075 Ii 10 2746'3&8 &37 &074 409 'J062 7 
1011 2&97-628 447 2&21 4291818 8 1061 2748-383 843 37!7 409 5186 7 
101l~ 2600-633 '98 4077 42 3669 8 1062 2751 -409 558 7566 4°9'3!8 7 
1013 2603- 6S8 378 '/%02 4 9329 B 1063 2754-435 683 2733 408 7478 7 
1014 2606-643 'J88 3666 428 ~r. e 1064 2757-462 216 6378 .08 3634 7 
1015 2609- 6&0 02S SWE 4280873 8 106S 2760'489 158 1658 407 9798 7 

1016 2512-666492 !6Z8 4276657 8 1056 t763~516 SO? 7736 407 5</6' 7 
1017 261f>-663 386 0708 4272450 8 J067 2766'&44 264 rss 407 rU7 7 
1018 2618-670 707 0%37 4268251 8 1058 2761-67Z 429 977 .406 8333 7 
101,) ze21-678 454 8017 41!6406< 8 10;Z 277 -601 000 6_ 406 4&2& 7 
1020 2624'6856289857 42& 9878 8 10 277S-S29 'J78 S6SE .4060726 7 



of the Complete r-FunctioJ1s-

p 18' 
1010 1775-6%9 978 S6~ 406 07%5 7 

10'11 
107. 
1073 
1074 
1076 

1076 
107; 
1078 

:~ 
loa. 2808- 976 460 79" 
1082 18fZ'~ r76 486& 
'083 t8I1H,.. 60S 7474 
'0114 taIS-078 '3i i<WC 
l08s 2811-U3 161 486f 

'086 tat4-148 6CJ' !~ 
1087 -1827- 184 4f1 049' 
1098 2830- 220 660 6C/38 
~~ IBan67 %79 ~r. 
1-,. tB3f>- f94 307 3"", 

10,)' IS39-33' 7338668 
10,)! l8d- 36'1 558 6174 
'093 1'84&-407 781 2S~ 
10<j4 1!84B' 446 401 4177 
'09' 2B5'-486 4'8 7397 

.~~ 1854-524 8.U 858') 
1097 E867-sw. 643 4131 
1098 2860-604 ssO 040E 
109< 1865-645 4Sf 3907 
•• 6< 1866-_ 450 073' 

UO. 186CJ' 7C1 _ 7_ 
tlor 18U-769 6!0 077~ 
llO3 1815-811 81 J 67.6 
110.0 2878·864 387 .843 
1106 288'-8')7 _ 2576 

III" 2884-940 718 &SS' 
Il07 2887'984 473' 66f& 
1108 t8')' -oze 6Z' tSSS 

""" '~'013 ''''' 0439 
I II 0 t891-IlB 0C)t 6<)01 

tin 
11ft 
illS 
1114 
1115 

1116 
1117 
1118 

"!? 112 ... 

4066CJ3I 7 
40& 314& 7 
404 9366 , 
404 &5CJ4 ' 
404 1829 7 

4038071 7 
403432. 7 
AD30576 7 

40~~ 7 
40r 3108 7 

401 9385 7 
401 S668 7 

40, '969 ' 
4008t5& 7 
40046Eo( 7 

400 0871 7 
3~~ 7.88 7 
~ 56'3 7 

~~ r.;; ; 
SCJ8 2sf6 7 
397887S 7 
3975236 7 
39"600 7 
3CJ& 7972 7 

396 4l15O 7 
396 0754 1 
3961125 7 
39535.!3 7 
394 9927 1 

3946338 7 
594 2756 " 
3~ 9'7</ IS 
3'13 66.0 IS 

39s~ " 
39184B9 6 
391 4'!3'l ., 
3q! Ij9~ 6 
391 7858 6 
39' 4326 .. 

!9' OBOI 6 
390 7283 6 
3~3771 6 
1I 0_ 1\ 
3 6761 1\ 

589 327f 6 
3889~ Eo 
38863_ 6 
S88 Ella< 6 
3879361 (, 

p 

'Il!C 

HZI 
It.!!' 
tI!'S 
IIl4 
11%5 

1126 
IIf7 
lite 
112<) 
1130 

tl31 
1132 
U3S 
1134 
1135 

1136 
1137 
1138 
1139 
1[40 

114. 
1142 
.143 
1144 
'145 

1146 
'147 
1148 
• 149 
llSO 

1151 
1152 
lJ53 
"54 
1155 

1166 
1157 
1158 
liS<; 
116/ 

tl61 
1162 
1163 
11&4 
1165 

.. 6& 
1161 
1168 
111'9 
1170 

Sf 

387 936' Ii ., 
6 
6 
(, 

6 

387 5899 

~~ 
3B6 ~S~ 
3B6 2112 

385 8&91 6 

385 5!~~ ~ 
385 'S--: ' 
38484%3 6 
384 5016 (, 

384 16.4 , 
3B3 S2.'1 ' 
:Iln48aO 1\ 

383 '~ 6 
38t SO •• 6 

sst 46CJ8 6 
38Z '333 6 
38' 7974 6 
381 .... 6eo 6 
381 1273 6 

3SO 793' 6 
380 4595 6 
380 .256 1\ 
379 194' 6 
179 4622 II 

~=~ 
3764102 1\ 
378 I~~ 6 
577 8117 6 

377483"3 6 
377 15~1 6 
576 8~~ 6 
176 6015 6 
376.76< 6 

376 84q.; 6 
375 ~~ 6 
376~ 6 
,.74 8766 6 
31.4 5633 6 

3Ut~ 1\ 
lI73 9083 6 
373 586' 1\ 
373 t65< 6 
372 946' 1\ 

lin 625' S 
872 50" .. 
371 'J86 II 
57'~ 6 
I" s.o. 5 

15 
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Complete r-Functions_ 

p Lo~ r(p) 82 0"' p Log rep) 32 8' 
1170 3080-517 94J! 3DZZ 37. 3506 5 IB5 3 126- &7') S45 404') 368 &480 & 

JI71 3083-586 128 213<] 3710333 5 
1172 5086-664 686 !~ 370716& 5 
1173 3089-723 612 720 370400.4 5 
1174 30'12-792 ,/10 7328 370 084li 5 
1176 30,)&-1162 578 82')7 56<J 7697 5 

186 312'1-053 Z63 7653 366 33~~ 5 
187 3'32-727 3484~ 366029 6 
188 3135-SOI 7~ 1632 3&& nij 6 

:;6 3138-876 61 6OI!'J 3654140 S 
3141-951 7')7 4s85 365 1068 5 

1176 3098-932 515 6953 369~5&J 5 
1177 3'02-003 OU 0180 369 I~'I 5 
1178 3105- 073 IlOO 4809 368 8276 5 
117') 310S- 144 ~5 7713 368 5146 5 
IlSO 3111-216459 5754 368 2022 6 

191 3145-027 344 4199 364 800' 5 
1'12 3148-103255 1814 3644939 & 

:;: 3151-1795324361 364 1883 5 
315-4-2561728806 3638831 5 

1~5 3!57-333 177 zon 3635785 5 

1181 3'14-288141 6837 367 8~:' 5 
1182 3117-J60 59' -4813 3675 5 
1183 3 '20-433 208 967') 367268' 6 
1184 5123-506 193 702& 366 ')578 5 
118& 3126-57') 5454049 868 &480 5 

"~6 3160-410 5-45 IIfS 363 '74-4 5 
197 3163-488 t76 2922 362 9708 5 
1'18 3166-566 370 4426 3626676 5 

~6i 31~-644 8272606 36211650 6 
It 31 -7236464437 36206Z9 s 
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PREFATORY NOTE 

THE following table, due to Dr John Brownlee's initiative, rounds off 

the work of this series of Tram on the r-function. It will enahle the 

computer to obtain somewhat more easily (but to 7 instead of 10 figures) the 

value of the r-function for values of the argument lying between 1 and 50'9. 

K.P. 



The following Table of log.r (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 r (x) 
were taken to ten places of decimals from the facsimile:of LefJe:ndre' 8 tables 
published lately by Professor Pearson in the Tracts for Computers Series. 
The subsequent values were obtained by adding on a Burrougbs' Adding 
Machine the logarithms of the appropriate numbers as given by Vega, in 
the Thesaurus Logarith'l1WM£m CompletUB, and the consecutive additions 
were carried on to the limit of the table. The final figures were then 
checked by the ordinary Euler-Maclaurin formula for log r (x). It was 
found in every case, in spite of the fact that fifty odd consecutive additions 
had been made, that at least eight figures of the results were 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 Resea.rch, who himself checked all the differences. The whole 
credit for the table is thus his. 

JOHN BROWNLEE. 

NATIONAL INSTITUTE FOR MEDICAL RBSEABOH. 

Feb. IBl, 1923. 



TABLE 

OF 

LOG r (x) FROM X = 1 TO 50-9 BY INTERVALS OF '01 

1--2 



4 LOG r(x) FROM X= 1·0 TO X = 50'9 BY '01 0:=1·0 to 6"0 

0 1 Z B I 

1"0 0'0000000 71 4 9"9975287 704 9'995'279 694 9"9927964 684 9"9905334 675 
1"1 9"978346 7 622 9"97653'3 6'5 9"9747834 607 9'9730962 599 9"9714689 59' 
1"2 9'962 9225 550 9"96,6946 544 9'9605212 538 9"9594°15 532 9"9583350 526 
1"3 9"9530203 493 9'95 2 3 100 4 87 9"9516485 48• 9"9510353 477 9"9504698 473 
1"4 9"9480528 445 9"9478084 441 9"94]6081 437 9"9474515 433 9"9473382 429 
1"5 9'9475449 406 9'9477237 402 9"9479426 399 9'9482015 394 9'9484998 392 
1,6 9'9511020 373 9'9516680 37° 9'9522110 367 9'9529 1°7 364 9"9535867 361 
1'7 9"958391' 344 9"9593 ' 4' 34' 9'9602712 339 9'9612622 337 9"9622869 334 
,"8 9"9691287 3.0 9"9~38'3 3,8 9"97,6678 316 9'91'9848 3 13 9"974333t 3II 
t"9 9"9830693 299 9"9 46311 '97 9"986'226 295 9"9878436 '93 9"9894938 291 

2"0 "0000000 280 '00185°1 278 -0037280 277 "0056336 274 "0075667 273 
2'1 ""97334 264 '0218543 263 -0240014- 260 '0261746 259 "0283737 257 .," '0421038 249 -0444800 247 *0468810 246 "049)066 245 "0517567 243 
2"3 "0669636 236 "0695813 234 '°722225 233 "0748869 23' "0775746 231 
2"" "0941808 .24 '0970275 223 "0998964 222 'I02~875 220 '1057007 219 
2"5 '1,2,36362 213 '1267°06 212 "129786z .II '132 929 210 '1360206 209 
2,6 '1552220 203 "1584939 .02 "1617860 201 '165°98 3 200 "1684306 .00 

."~ '18884°2 194 '1923102 193 "1957997 193 '1993oB3 192 '2028362 191 
2" '2244°12 t86 '2280609 185 -2317392- lILt "2354359 ,1Lt >2391 5 10 183 
2"9 '2618229 t78 ".656645 178 ."2695238 177 '2734009 176 '2772956 176 

3"0 '3010300 17' "3050462 171 "309°794 170 '31 31291 170 "3171969 169 
3'1 '3419527 165 '3461368 164 "35°3373 164 "3545542 163 '3587875 163 
3'2 "3845264 159 "3888723 159 '3932340 158 '3976I15 157 '4020047 157 
3'3 '4.86915 134 "4331933 153 '43771°5 152 '4422428 152 "4467904 151 
3"4 '4743920 148 '4790445 148 '4831I18 147 '4883938 147 '4930905 '46 
3'5 "~2IS762 143 '5263743 143 "5311867 143 '5360134 '42 '5408543 '42 
3,6 "5701953 139 '5751344 138 '5800873 138 '5850 540 138 "5900345 '37 
3"~ --6202039 135 '6'52795 134 "6303686 134 ,6354710 133 '640S867 133 
3' "6715592 131 "6]67672 130 -6819883 130 "681'>23 129 '6924693 129 
3"9 "72 42209 121 "7295575 126 '734906, 126 "7402685 126 "7456429 125 

4'0 '7781S13 123 '7836127 123 "7890864 123 '7945723 12. "800070S 122 
4" ,8333143 120 "8388971 120 ,84449'9 119 "8500986 II9 "855711' "9 
4"2 ,8896764 117 -8953773 116 '9O,oB98 116 "g068'4° II6 "9125497 lIS 
4"3 '9412 °54 "4 '9530213 II3 "9588485 113 '9646871 II3 "9705369 "' 4"4 1'00587 10 III I'OII7989 IIO 1"0177379 110 1'0236879 110 1'0296489 110 
4"5 1'0656443 .OB 1"0716814 108 1"0777294 107 1'0831881 107 I "08g857S 10 7 
4"6 1'1264978 lOS 1'132:6416 105 1'1387959 105 1'14496°7 105 1"1511359 '°4 
4"1 l'I8B405i 103 1*1946535 103 1*2009115 102 1'2°71798 102 1'2134583 1O. 
4,8 1'2513428 101 1'2576922 loa 1'264°516 100 1-2 704211 100 1>2768005 100 
4"9 1'3152856 98' 1"321 7343 98 1'3281928 98 1'334661 I 98 1'34II39I 97 

5"0 !*38021I2 96 1'3867570 96 1'3933124 96 • "3998774 95 1'4064519 95 
5'1 I "4460g82 94 1'45'7390 94 1"459389' 94 1"4660486 93 1'4727175 93 
5" 1"5129257 92 1'5196594 9 2 1'5264023 9' 1'5331544 9' 1'5399156 9' 
5'3 1"5806739 90 '"5874986 90 1"5943323 90 I'60Il750 90 1-6080266 8g 
5'4 '"6493236 88 1"6562375 8& 1-6631602 88 I '6'J00916- 88 1'677°3 19 88 
5'5 1"7188568 87 1'7258580 86 1"7328678 86 1'7398863 86 1"7469134 8u 
5,6 "789'557 85 1'7963425 85 ,'8034379 85 1.81°5416 ILt 1,8'76539 84 
5"~ 1"8605035 83 " 8676744 83 1"8748535 83 1.882°410 83 1"8892367 83 
5" 1'93258,,0 8z 1'9398373 8. I"9470gB7 8, 1'9543682 81 1"96.6459 8. 
5"9 2-0054816 80 2'0128151 80 2'0201 579 80 2'0215080 80 2-0 348661 80 

6"0 2'0791812 79 2'0865948 79 2-°94°161 78 2'1014453 78 2-1088824 78 



LOG r(x) FROM X= 1"0 TO x=50'9 BY "01 5 

5 8 7 8 • 
9<)883379 666 9"986.08<) 656 9'9841455 64S 9"98"469 639 9"9802123 631 1"0 
9°9""",,07 584 9'g6839"£0 577 9°9669390 57° 9"9655440 564 9'9642054 557 1"1 
Q'9573211 520 9'9563592 5'4 0°9554487 509 9°9545891 S03 9°9537798 4q8 1°. 
9"9499515 468 9°9494- 463 9°9490'49 459 9"9486756 454 9"9483417 4SO 1°3 
9'9472'6 71 425 9'941'2397 42' 9°9472539 417 9"9473097 4'3 9'9474068 4'° 1°4 
9-q488374 389 9"'94Q:2139 386 9°9406'89 38• 9'9500822 379 9°95°5733 376 1°5 
9"9542989 358 9"9550 468 355 9°9558303 353 9"9566491 35° 9°9575028 347 '°6 
9°063345' 33' 9°0644364 3'9 9°9655606 3'7 9"9661'16 3'5 9°0679010 32% '"1 
9'9757JZ6 30<) 9'977 1230 307 9"9785640 305 9"9800356 3°3 9ogB15374 301 ,·S 
9"9<) 11 732 '89 9"99z88rS .81 9°9946185 .85 9"9963840 .84 9"998'719 .8. '°9 

<00952'72 '72 'OUSI4? '10 -0135293 .68 "0155707 .67 -oI76388 ,65 '0" 
'o30Sq8S 256 '°328490 '55 00351248 253 -0374260 25' -°39752 4 250 ~'I 

-054 2311 '4' -0567297 24' '0592524 '39 ..0017990 '38 -0643695 '31 '0' 
-0&)2853 '30 -0830190 .. 8 00857755 227 -0885541 2>6 '0<) 13565 2>5 '°3 
> 1086357 '18 >J [15926 217 '1145712 216 °II7S714 215 '1205931 "4 '°4 
°1391691 208 '1423385 '''1 '1455286 .06 '1487392 205 '1519704- '04 '°5 
-J717828 '99 '175 1549 '98 °1185468 197 .1819584 106 0.8538q5 195 '°6 
·z063831 '90 "2099490 ,8q '2135339 ,88 "2171376 .88 -2207600 18, '°7 
'2428843 ,8. '2166359 18, '25040 56 ,8. "254[934 180 '2519992 179 '°8 
'2812°78 115 '285 1375 '14 °28g0B47 '7. ~l0492 '13 '297°310 '1' 2°9 

'3.ll z8ro i68 '3253820 168 '3294996 161 "3336340 ,66 '337]851 ,66 3'" 
'3630370 .6. '36 73027 16. '3715846 .6. '3158825 .60 '3801065 .60 3" 
'406'4136 '56 ,,,108382 '56 ',4152783 '55 '4191339 ISS '-4242050 '54 3°2 
-45 1353 1 'S' '4559310 1;0 '4605238 '50 '46 513 16 149 ".697544 '49 3'3 
'49i80I8 '46 '5°25277 '45 '507268I 145 '5U0231 144 '5I67924- '44 3°4 
'5457093 141 '5505785 '41 '555461 7 140 °5603589 140 '56527°2 '39 3°5 
'5950281 137 06000366 136 -6050581 136 '610093( 135 -61514 I8 '35 3°6 
'6457158 '33 '65°8581 132 -65601 31 '32 '6611824 '3' -6663642 '31 3°7 
-697729 2 129 '7°30019 128 '7°82875 128 '7'35859 128 '7188971 127 3°8 
°75 102gB 125 -7S6.f 29 2 125 7 61S.pl 124 '7672655 1'4 '172']022 124 3°9 

°805580<) 122 '8UI034 .2. '8I6638o 121 '822[848 rzI 08277435 12O 4"0 
-861 3476 118 '866g8g8 118 .8726438 118 08183"96 117 ·883gB7' 117 .°1 
-q18~970 115 "9240558 115 "9298260 115 °9356077 1'4 "941+009 114 4"2 
°9763q80 112 '9821:702 112 '9881 537 112 °9940483 III "9999$41 III ,°3 

1>O.~.'i6209 '09 1"04 16038 10<) '°0475976 .og 1'0536023 ,og 1'O5¢-(79 108 4"4 ~ 
1'09."9317 10 7 1-1020285 ,06 1'1081 299 ,06 ['U4242O ,06 1'11:03646 leX; 4°5 
('lSi3116 '04 l'I635I 76 104 1'(69724 1 104 1-1159410 103 1'1821682 '03 4°6 
1'2f97471 1o, 1'2260460 'Ot 1'2323550 to, 1-2386742 '0' 1'2450035 101 4'1 
1'283 18Qq 99 l"28958q3 99 1'2959985 9Q 1'3024 177 99 1030 8B467 99 4.8 
1'347b2!>9 97 1-354 12+1- 97 1"3606316 97 1°361 ... 85 97 '"3736751 96 4"9 

,1'4130359 95 1'4 IC}6z94 95 1',41023-l 4 95 1'43;Z8449 9 .. I~4394668 94 5"0 
1'4193956 93 1-4800831 93 1'49'27799 93 1'4994859 9 2 1'5062012 'I' 5'1 
I'5-46b859 91 1'55346 54- 'I' "5602539 91 1'56 7°515 91 1'573858 2: 90 5°' 
1-6 148872 89 N12175ti7 8q 1-6286351 8q 1'6355224 89 1~424186 89 5'3 
10683980q 87 '°69<>138 7 87 1'69-79051 87 1'']048803 81 1'7[ [8642 8, 5'" 
['1539491 86 1°]609933 86 ('7680461 85 1-7751075 85 1~782-1773 85 soS 
1,8.147745 8 .. 1-83 f 9036 B4 1'83904 10 8. 1-8461868 8. 1.8533-410 83 5°6 
('8¢H07 8, 1 "903U-S29 8. 1'9108734 ·8. 1'9181011 8. 1'9253390 8. 5"7 
1-9689317 81 1"9762255 8t 1'9835215 81 1"9908375 8, 1"9981555 80 5.8 
2'042::321 79 2""4g6061 79 ,0056g880 19 '-06.43179 79 ~-o11ns6 19 5°9 

1:'1163213 78 2"1237199 78 2'131'24°4 78 2"38]086 78 ,o'46 'B46 78 6-0 



6 LoG r (a:) FROM a: = 1·0 TO X = 50·9 BY -01 .,=6·0 to IH 

0 1 a B • 
6-0 2'°791812 19 2-0865948 79 2"0940161 78 2'1014453 78 "1088824 78 
6'1 2'1536684 77 2·:r6n599 77 2'1686591 77 2'1161660 77 " 1836806 77 
6'2 2-2289290 J6 2'2364971 76 2'2440']28 76 2'2516560 J6 2>2592 469 75 
6'3 2'3049491 75 2'3125931 75 2'3202439 74 2'32 79022 74 2-3355679 74 
6'4 2'381 71 74 73 2'3894348 73 2'3971595 73 2'40 48915 73 2'4126,308 73 
6'5 2'4592195 72 2'46700g6 72 2'474806g 72 2'4826114 72 2'4904232 72 
6·6 2'5374437 71 2'5453°54 71 2'5531142 71 2'5610500 l' 2'568933° 71 
6'1 2'6163784 70 2.62431°5 70 2-6 322495 70 2'6401956 7° 2'6481486 69 
6·8 2-6<)60120 69 2'1°4°134- 69 2~7I20ZI7 69 2'7200368 68 2'7280587 68 
6'9 '7163336 68 2'784403' 68 279'4796 68 •. 8005627 67 2'80865'5 67 

7'0 "85733'5 67 2·865469' 67 2-8736126 66 •. 8817627 66 2'8899'93 66 
7'1 2'9389982 66 z'9472OII 66 2"9554105 65 2-9636.65 65 2"9718490 65 
1"' 3'0213207 65 3"0295887 65 3'°378632 65 3'0461441 64 3-0544314 64 
7'3 3'1042903 64 3'1126225 64 3'1209610 64 3' 12930 59 63 3'1376571 63 
7'4 3'1878974 63. 3.1962928 63 3'2046945 63 3'2131024 63 3'22[5161 62 
7'5 3'2721 328 6. 3.2805906 62 3 .• 890545 62 3'2975246 62 3'306000g 62 
7-6 3'3569876 61 3'3655069 61 3'374°322 61 3'3825636 6, 3'39IIOII 6, 
7"1 3'4424532 60 3'4510330 60 3'4596188 60 3'4682 ,06 60 3'4768085 60 
7.8 3'5285209 59 3'5371605 59 3'5458060 59 3'5544575 59 3·s63II48 59 
7'9 3'0151827 59 3.6238813 59 3'6325857 58 3'6412959 58 3-0500120 58 

8'0 3'70'4305 58 3'7IU872 58 3'7199497 58 37.87,80 58 3'7374920 58 
8·t 3790'566 57 3'7990707 57 3·8078g05 57 3'8167,60 57 3.8255472 57 
8-2 3.878653' 56 3.8875240 56 3'8964004 56 3'9052824 56 3'914 1700 56 
8'3 3'g6]6131 56 3"9765398 56 3'9854121 55 3'9944°99 55 4<0033532 55. 
8'4 4'°57' 29' 55 4-066UI0 55 4'0750984 55 4'08409'3 55 4""9308g6 55· 
8'5 4'1471941 54 4'1562305 54 4'16527'4 54 4'1743196 54 4.,833723 54 
8·6 4'2378012 54 4'2468915 53 4'2559871 53 4'265°881 53 4"74'944 53 
8'7 4'3'89439 53 4'3380874 53 4'3472361 53 4'3563901 53 4'3655494 53 
8·8 4'4.06155 5' 4'42g8u6 52 4'4390128 52 4'4482192 52 4'4574309 52 
8"9 4'5128098 52 4'52' 0578 52 4'53'3108 52 4'54°569' 51 4'5498325 51 

• 
9-0 4.6055.05 51 4.6148198 5t 4'624 U ·P 51 4.6334335 51 4-542]480 51 
9'1 4'6987416 50 4'7080915 5° 4'7174465 so 4"7268065 50 4'7361716 50 
9" 4'1924671 50 4.80, 8672 5° 4'8112722 so 4'8206822 5° 4.830097' 5° 
9'3 4.8866912 49 4'8961409 49 4'9055954 49 4'915°549 49 4'9245 ' 92 49 
9'4 4'9814°84 49 4"9909070 49 5"0004'°5 49 5"0099188 49 5"0194320 49 
9'5 5'0 J66130 48 5-0861601 48 S'0957U9 48 5'1052686 48 5'1148301 48 
9'6 5"722997 48 5'18'8947 48 5'19'4944 48 5··0IogSg 48 5'2107082 47 
9'7 5"68463' 47 5"781055 47 5 .• 877526 47 5"'974044 47 5'307060g 47 
9·8 S·36SogB. 41 5'3747875 47 5'38448'4 47 5'394'799 47 5'40 3883' 46 
9"9 5'4621998 46 5'4719355 46 5'4816757 46 5'49' 42°5 46 5'SOIIJOO 46 

10-0 5"5597630 46 5'5695446 46 5'5193306 46 5'5891213 46 5'5989165 45 
10'.1 5'657783° 45 5.6676099 45 5'6774414 45 5-6872713 45 5-697U 78 45 
10-2 5'~562549 45 S·J66I268 45 5'176003' 45 5'7858839 45 5'195m- 45 
10'3 5' 55174' 44 5·86sogoS 44 5·8750U3 44 5'8849365 44 5'894 I 44 
10'4 5'954536, 44 5"9644966 44 5"9744614 44 5-9844305 44 5'9944°40 44 
'0-5 6'0543366 43 6-o6f3406 43 6-0743489 43 6'08436'5 43 6"0943785 43 
10'6 6'1545709 43 6"64618, 43 6"746695 43 6.1841252 43 6'1947852 43 
10'~ 6'255'349 43 6-2653247 43 6'2754'89 42 6'2855172 4' 6'2956 '98 4' 
10' 6'3563'43 4' 6'366456S 42 6-3765929 4' 6'3867335 42 6'3968783 42 
10"9 6'4578350 4' 6'46800g1 4' 6'4781874 4' 6'4883698 42 6-4985564 4' 

u-o 6'5597630 41 6'5099786 41 6'580'984 41 6'5904222 4' 6.600650• 4' 



",=6-01011-0 LOGr(x) FROMX=1-0 TO x=50:9 BY -01 7 

& 6 7 8 9 

2'U6 3273 18 2'1237799 78 2'[312404- 78 "'387086 18 2'146I846 18 6'0 
2'19£2029 77 2'1:')87328 77 2'2062'704 J6 2'2138151 16 2'2213686 76 6'x 
2'2668452 15 2'2744S II 75 2-2820645 75 2'2896854 15 2~2973I38 75 6'2 
2'3432 410 74 2'3509215 74 "3586094 74 2'3663041 74 2'3740°74 74 6'3 
2'42°3774 73 2'4:181 313 73 2'435892 5 13 2'443660g 72 2'4514366 72 6'4 
2'4982 421 12 2'50606&1 72 2'5139013 7' 2'5217417 l' 2'5295891 l' 6'5 
2'57682 30 70 2'5847200 70 2'5926241 7° 2'6005352 70 2,6084533 70 6,6 
2'6561085 6<) 2'664°754 69 2'672°492 6<) 2.6800299 6<) 2.6880175 6<) ~A 2'nooS7S 68 2'1441231 68 2'7521656 68 2'7602148 68 2'7682708 68 
2-8167491 57 2.82485"24- 6, 2-832962'. 67 2·8·41019° 67 2'8492024 6, 6"9 

2.8980826 66 2'9062526 66 2'9144291 66 2'92261:12. 66 2'9308019 66 7-0 
2'9800780 65 2'g883135 65 2"9965556 65 3-0048042 65 3"0130 592 65 1'1 
3'0621252 64 3'0110254- 64 3'°79332 0 64 3'0876451 64 3'0959645 64 1'2 
3'14601 47 63 3"543786 63 3' 1627489 63 3'1711254- 63 3'1795082. 63 7'3 
3'2299371 6. 3'2383638 62 3"46796, 6. 3'2552359 62 3'263681 3 6. 7'4 
3'3144834 62 3'3229719 6, 3'33''1667 61 3·3399015 61 3'34fl4745 6, 7'5 
3'3996'146 61 3-4081942 61 3'4167499 60 3'4253Yl6 60 3'4338 794 60 7,6 
3'4854123 60 3'494°221 60 3'5026379 60 3'5 1I2596 60 3'5'98873 59 7'1 
3'S717781 59 3'5804413 59 3'589 1223 59 3'5978032 59 3'6064901 59 1,8 
3.6587339 58 3,6674616 58 3,676 '951 58 3'6849345 58 3'6<)36796 58 ?'9 

3'7461718 57 3'155°573 57 3'J63fl485 57 3·77'0455 57 3'7814482 57 8'0 
3.834384° 57 3'8432266 57 3,852°748 57 3'86_86 56 3'8697881 56 8·, 
3'9230632: 56 3'93[962 1 56 3'94°8665 56 3'9491764 56 3'9586920 56 8'2 
4'0123021 55 4'0212564 55 4'0302163 55 4'0391818 55 4'0481521 55 g'3 
4'1020934 55 4'tlIl026 54 .. 'uou73 54 4' Y29 1375 54 4'138163 1 54 8'4 
4'19243°3 5'1 4'201 4937 54 4'2105626 54 4'u96368 54 4'Z28~63 54 8'5 
4'2833°60 53 4'2924230 53 4'3°15453 53 4'3106728 53 4'319 57 53 8·6 
4'374714° 53 4'3838838 53 4'393056<) 52 4'4°22392 5' 4'4 II4 248 52 8'? 
'1.4666477 52 4'4758698 52 4'4830970 52 4'4943295 5' 4'50356 71 5' 8,8 
4'559101 0 5' 4'5683747 5' 4'5776535 5' 4.386<)314 51 4'596"63 3' 8'9 

4'65206, 6 5' 4'6613923 5' 4'67°7220 5' 4'6800S68 5' 4.66<)3961 S' 9-0 
4'7455'1,6 5° 4'7549161 3° 4'164'968 5° 477368'9 5° 4'7830720 5° 9'1 
4'8395 17 2 50 4,8489421 5° 4'8583720 49 4.8678068 49 4'8712465 '19 9.2 
4'9339885 49 4'94346'1 49 4'9529418 49 4'962425B 49 4'9719 146 49 9'3 
5'Q'.z8q501 '18 5'°38473° 48 5"0480008 48 5'°575333 48 5-0670708 48 9'4 
5'1.1:43964 '18 5'1339675 48 5'1<135434 '18 5'15.}124° 48 5'[621095 48 9'5 
5'12:0 3321 47 5'2.299409 47 5"39504. " 5'24919 26 41 5'2:58825S 47 g'6 
5'316722:] 47 5'3263819 41 5'3360585 47 5'3'157331 41 5'3554'36 47 9'7 
5'4135910 46 5'4'33035 46 5'433°2 °1 46 5'4421424 '16 5'4524688 ¢ g,8 
5'5109'.1:4° 46 5-5206821 46 5'53"4459 ,6 5'5-402137 46 5'549986, ,6 9'9 

5'6087162 45 5,61852°5 45 5'6283293 45 5,638142 7 45 5'6479806 45 10'0' 
5"r;96'7 45 .5',168[2:1: '15 $'7266661 45 5']365246 45 5']4638'5 45 10'"1 
S' 56589 45 5' 1.55531 H 5'8254517 H 5'8353548 44 5.8452623 44 10'2 
5'9048001 44 5'9147386 H 5'9246814 44 5.9346• 86 44 5'9445802 44 ''''3 o'OO·n8 19 44 6-0143641 H 6'0243501 H 6-0343411 '13 6-0443370 43 10"", 
6'1043998 43 (H;144254 '13 6-1244553 43 6'134'1895 43 6'1""5281 43 10'5 
6·'04B495 43 6'2149180 43 6';i;249908 H 6'2350619 43 6'245'493 43 10·6 
6'30 57207 42 6'3'58371 '12 6'3259530 4' 6'33607'6 42 6'3461963 ., 

10'7 
6-4010272 4' 6"P11804 42 6· ... 73318 42 6·4374994 42 6'447665' 4' 10-8 
6'5087471 42 6'SI 943:0 41 6'S~I4II 4' 6'539344' 4' 6'54955,6 .' 10-9 

6'6,08823 4' 6'621118, 4' 6,63'3588 41 6'0416032 41 6'63.8511 41 11"0 



8 LOGr(X).FROM x=I'O TO x=50·9 BY '01 ,"~ll-otoI6·0 

0 1 a 8 • 
11'0 6'55976 3<> 41 6'5699786 41 6'580'984 4' 6'5904222 41 6,60065°2 41 
I1'I 6'662.1°43 41 6-672 36II 41 6-6826219 41 6'6928868 41 6'7<>3'1557 4' 
II-2 6'7648551 4' 6'775152 5 4' 6'785454° 4° 6'7957596 4<> 6,8060692 4° 
11'3 6,868oII4 40 6,8783492 4° 6,8886910 4<> 6,899<>368 4<> 6'9<>93867 4<> 
II'4 6'9715696 4<> 6"98 '9474 4° 6'992 329.1 4° 7-<>027'48 4<> 1'01 31°45 4° 
II'S 7"°755259 39 7-0859433 39 7'0963646 39 7'1067899 39 7'I1 72Ig 1 39 
u·6 7"798768 39 7'19°3334 39 7'200794° 39 7'2II258S 39 7'2217268 39 
II'7 7'.846187 39 7'295 II 42 39 7'30561 36 39 7'3161 169 39 7'3266241 39 
u·8 7"3897480 38 7'4002822 38 7'4108201 38 7'4213619 38 7'43'9075 38 
II "9 7"495261 5 38 7'5058339 38 7·5~64.100 38 7"5269900 38 1'5375737 38 

12'0 7,60II557 38 7·6II7660 38 7'6"3800 38

1 
7"6329977 38 7'6436 '93 38 

12'1 7'7<>74273. 37 7'7,8075' 37 7'7.87267 37 7'739381 9 37 7'750040 9 37 
12'2 7'8140 731 37 7"824758, 37 7,835H69 37 7"846'393 37 7'8568355 37 
12-3 7'92'°698 37 7'93181I8 37 7'94'5374 37 7'9532667 37 7"9639997 37 
12-4 8'0284744 36 8-0392 330 36 8-0 499952 36 8.0607611 36 8"0715306 36 
12'5 8'1362237 36 8'147°186 36 8'157817' 36 8-1686.192 36 8'1194249 36 
12·6 8"443348 36 8'2551657 36 8'2660001 36 8'2768382 36 8'2876798 36 
12'7 8'3528045 36 8'36367II 36 8'3745413 36 8'3854'5° 35 8'3962922 35 
12·8 8'4616301 35 8'4725321 35 8'4834376 35 8'494346] 35 8'505'592 35 
12-9 8'5J08085 35 8'58 '7456 35 8'5926863 35 8'60363°4 35 8'6145780 35 

13-0 8'6803370 35 8'69'3<>90 35 8'70228« 35 8"]132633 35 8"]242457 35 
13'1 8'7902127 34 8·8012.193 34 8-8122293 34 8-8232427 34 8.8342596 34 
13'2 8'9004329 34 8"9II4738 34 8-9225181 34 8'9335658 34 8'9446169 34 
13'3 9'0109950 34 9'0220699 34 9'0331481 34 9'0442298 34 9'°553149 34 
'3'4 9.1218<)61 34 9"330048 34 9-144II68 34 9'1552322 34 9·,6635<>9 34 
'3'5 9'233'338 33 9'2442759 33 9'2554214 33 9'26657°3 33 9'2777225 33 
13.6 9'3H7053 33 9'3558807 33 9'3670595 33 9'37824'5 33 9'3694269 33 
'3'7 9'4566082 33 9'46 78,67 33 9'4790284 33 9'4902434 33 9'5014616 33 
13.8 9'5688400 33 9'5800812 33 9'5913256 33 9'6025733 33 9.6138243 33 
13'9 9,6813982 32 9'69267' 9 32 9'7039488 32 9"7152269 32 9'7265123 32 

14'0 9'7942803 32 9.8055863 32 9.8 166954 32 9,8282°78 32 9.8395233 32 
14'1 9'9°74840 32 9'9188220 32 9'930163 1 32 9"9415°74 32 9"9528550 32 
14'2 10'0210069 32 10-0323766 32 '0'0431495 32 10"0551256 32 10"0665049 32 
'4'3 10'1348466 31 1°'1462479 3' 10-15765 24 3' 10-1690600 31 10-18047°7 3' 
14'4 10'2490009 31 10'2604336 3' 1°'2718693 3' 10.2.833°82 31 10-2947502 3' 
'4'5 1°'3634675 31 '°'37493'3 31 10'3863981 3 1 1("3978681 3 1 10"409341I 31 
14.6 10'4782442 31 10'4897369 31 10'5012366 31 1°'5127374 3' IO'5242412 31. 
'4'7 10'5933288 31 lo'604854I 3' 10'6163825 3' 10.6279139 31 10'6394484 30 
14'8 IO'~87191 30 10'1202749 30 10'7318337 30 10"]433955 30 10'7549604 30 
14'9 10' 24413° 30 '0·8359990 30 10'8475880 30 10.8591800 30 10-870 7151 30 

15'0 10-9404084 30 10-9520244 30 10"9636434 30 10'9752654 30 10'9866904 30 
15"1 11-056']031 30 II·0683490 30 11-0799978 30 11'0916496 30 11'1033044 30 
15'2 11'1732952 30 11- 1849'707 30 Il'1966.t91 29 lI-w8330S 29 11'2200149 29 
15'3 11'2901826 29 II'3018875 29 II'3 135954 .29 11'3253062: 29 11'337°199 29 
'5'4 11'40 73634 29 11'4190975 29 "'4308346 29 1I-4425745 29 U'4543I74 29 
'5'5 11'5248355 29 11'5365987 29 "'5483647 29 II'SooI337 29 11'5719055 29 
'5'6 11,642597 1 '9 11·6543691 29 11'6661840 29 II'677981 7 29 tI·6897823 29 

'5'~ II'760646I 29 11-1724668 29 Il'7842903 29 11·7961166 29 Il-80794S8 29 
IS" tI·8789808 28 11.8908299 .8 11'9026819 28 11'9145366 28 II'9Z63943 .8 
'S'9 II'9975993 28 '2"0094766 28 12'0213568 28 12'0332399 28 12'045 1257 28 

16'0 12'n64996 28 I2·12s.°51 28 12'14°3134 28 1'3'1522244 28 12"64'383 28 



,"=11"01016"0 LoG r (x) FROM x=l'O TO x=50."9 BY ·01 9 

5 8 7 8 9 

6,6108823 41 6'62lu8S 41 6"6313588 41 6·6·p:6032 4t 6"6SI8SI7 4 1 II"O 
6'~I34288 4' 6"1237059 41 6"733987' 4' 6'7442 72 4 4' 6-,545617 4' II"I 
0- 163828 40 6.8267004 40 6'83702 21 40 6"8473479 40 6-8576716 40 u'z 
6'91 9740 5 40 6"9300983 40 6'9404602 4° 6"9508.60 40 6"96"958 40 II'3 
7'0234982 40 7'0338958 40 1'0442974 40 7'0547030 40 1'0651 125 39 II'4 
7'1276523 39 7']380893 39 1'1485303 39 7"'589752 39 1''16942 40 39 u'S 
7"2321 991 39 7'2426752 39 1"253'553 39 7'2636392 39 7'214.127° 39 11-6 
7"337'35' 39 7'3476500 39 7'3581687 39 7"3686g'3 38 1'3192178 38 n'? 
7'4.124510 38 7'45:~OI03 38 1'4635674 38 7'474 1283 38 1"4846930 38 u·g 
7'5481612 38 7'5587526 38 7"5693477 38 7"5799466 38 7"5905493 38 Il'g 

7"6542446 38 7"6648736 38 r 675506i 38 7,686143° 37 7"6967833 37 12'0 
7"~607036 37 1'77 1370 1 37 7'7820403 37 7'792 1142 37 7"80339.8 37 12'1 
1" 675353 37 7"8782388 37 7"88Bg.j6, 37 7"8996570 37 7'9103716 37 12'2 
7"9747364 37 7"9854767 31 7'(}962206 31 8"oo6g682 37 8-01:77195 36 12'3 
8-0823°37 36 8"0930804 36 8'[038608 36 8'U46448 36 8-125432 5 36 12'. 
8-19(12342 36 8'201°472 36 8'2n8637 36 8'2:Z26838 36 8-2335075 36 12'5 
8·2985.l50 3" 8"3093738 36 8'3202'261 36 8'3310820 36 8-3419415 36 12,6 
8'4°7 1730 35 8-4180573 35 8'4289452 35 8"4398366 35 8'450 73 16 3S 12'7 
8-5161 753 35 8'5270949 35 8'5380181 35 8"5489441 35 8"5598748 35 12·8 
8-0255291 35 8"6364837 "~5 8"64744·8 35 8"6584034 35 8"6693684 35 12"9 

8-735 2310 35 8'7462209 35 8'7512f37 35 8"7682099 35 8"7792096 34 '3'" 
8-8452799 34 8"8563037 34 8"8673309 H 8-87836'5 H 8,8893955 34 13'1 
8'9556714- 3+ 8'9667293 3+ 8"9777906 34 8-g888553 34 8'9999235 34 13'2 
9-0664033 34 9"0774951 34 9"0885903 34 9'0996889 34 9'II079OB 34 f3'3 
9'177473° 34 9'1885985 33 9'1997273 33 9'ZI08594 33 9'2219949 33 f3"4 
9"2888780 33 9'3000368 33 9'3 1H9 89 33 9'3223644 33 9"3335332 33 13'5 
9'4006155 33 9'411~5 33 9'4230027 33 9'4342013 33 9'4454°31 33 13'6 
9'5126832 33 9'523 0 33 9'5351361 33 9"5463675 33 9'5576021 33 13'7 
9-6250785 33 9"6363359 33 9"6475966 32 9"6588606 32 9'67°1218 32 13'8 
9"7377989 32 9"7490887 32 9"7603818 32 9"7716]81 32 9"7829776 32 13'9 

9,8508421 32 9'861164 1 32 9"8134893 3' 9"8848'76 3' 9"896'492 32 14'0 
9'(}6,P:051 32 9"9755596 J2 9"9869.66 32 9"9982769 3' '0"0096403 3 2 14'1 

10-0178873 3' 10-0892]28 32 1°' 1006615 32 IO'Hz0534 32 IO'123448.t 3' 14':Z 
10>19 18146 31 10'20330 16 3' 10'214721 7 3' 10-2261450 3' 10-23757 14 3' 14'3 
10'3061953 3' 10'3 176435 3' 1.0'3290949 3' 10'3405493 3' 10-352006g 3' 14'4 
1°'42081 73 3' IO'43 l2965 3' 10'4431788 31 10'4552642 ]' 10-46675 27 3' l4"5 
10-5357482: 3' 10'5472582 ]. IO'5s,817IZ: 31 10'5102:8 74 3' 10'58 18066 3' 14-6 
10'6509859 30 10-662526.j. 30 10-674°701 30 10,6856167 30 10-6971664 30 14'1 
JO'"f66S:z8z ]0 10-1780991 30 10,,89673 1 ]0 10,8012500 30 10'8128300 30 14'8 
10-8823731 30 10-8939742 30 10'905518 2- 30 10'9111853 30 10"928]953 30 14"9 

'0"9985184 30 U'OIOI494 30 11'02118 34 30 11'0334203 30 ll'04so602 30 15'0 
ll'Ili96 n 30 U'12662~8 30 u'I.38286S 30 11-l.499531 30 1.1'1616221 30 15'1 
U'Z3170 :U 29 II'Z4339.l4 29 11'255085S 29 1I-:t661816 29 11'2:784801 29 15'2-
II-348 736S '9 11'3604500 29 U'3721 785 '9 11'3839039 29 11'3956322 '9 15'3 
11'46006-32 '9 Il '47i8118 '9 ,,".895634 29 U'SOI3I]9 29 11-5130753 29 IS'" 
11'5836802 29 '"5954579 '9 lJ'607<l383 29 [1-619021 7 29 11-6308080 29 IS'S 
!I'70I S85S '9 11'7133921 29 lI'A:S2:01 4 29 It-7370134 '9 11'1488284 29 '5-6 
11'8197779 .8 11-8316128 28 n' .34505 ,8 1l-8S52QIl .8 11-8671346 28 15'7 
II'9382S,H .8 11'9501180 28 lI'C)6I~O .8 11'9738S30 28 n'98S72:41 28 IS'S 
1:.1'05]01,43 .8 12'0689058 .8 12'0808000 .8 12-'0926971 28 12-1045969 28 '5"9 

Ia'IJOOS49 .8 u'1879744 ,8 1l'1Q98q66 .8 12'2118216 .8 12·22.37495 28 16"0 



10 Loor(x) FROM x=I·0 TO x =50'9 BY '01 .,=16·0to2l-1 

. 
0 1 I 8 • 

.6-0 12-1164996 .8 12'1284051 28 12'140 3 133 28 u'I522244 .8 U'I641383 28 
16-{ 12'2356801 28 U'2476134 28 12-2595496 28 12'2714885 28 12'28343°3 28 
16-2 12'3551388 28 12'36 70999 28 IZ'3790638 28 12'391°3°4 .8 12:'4029998 28 

.6'3 12'4748741 27 '2'4868627 27 12'4988542 '7 12'5108483 27 12'5-228452 27 
1&4 12'594884' 27 12-606goo2 27 12'618919° '7 12.6]09405 27 12-6429647 27 
16'5 12'7151672 27 12'72 7 21°5 27 12'7392565 27 12'75 130 5 2 27 12']633565 27 
16,6 12-835721 7 27 12'1477920 27 '2,8598650 27 12.8719407 27 l:Z·884o I 9 1 21 
16'7 12'9565458 27 "'9686430 27 12'9807428 .] 12'9928454 27 13'0049506 '7 
.6'8 13'0776379 27 '3'089]6,8 27 13'1018884 27 I3'lI4oI76 '7 13'1261494 '7 
16'9 '3'1989964 26 I3'21II468 26 13'2232999 26 13'2354556 26 13'247614° .6 , 
17'0 13'3206196 26 '3'3327964 .6 '3'3449759 .6 13'3571579 26 '3'3693426 .6 

Irl 13'4425°59 .6 '3'45470g0 .6 '3'4669'46 26 13'4791229 26 '3'49'3336 26 
17.2 '3'5646538 26 '3'57688'9 26 '3'589II46 .6 13'60'3489 .6 '3.6135858 .6 

17'3 '3'687"6'7 26 '3-6993167 26 '3'7"5743 .6 '37'38345 26 137360973 .6 

17'4 '3,80g7280 .6 13'8220088 .6 13·83429" .6 13.8465780 26 13'8588665 .6 
17'5 13'9326512 26 '3'9449576 26 13'9572665 26 '3'96<>5780 25 13"981&]"20 25 
'7.6 '4"0558298 25 14'0681616 25 14-080-4960 25 I4'09:Z8329 25 14'1051724 25 

177 14'1792623 25 14"1916194 25 14'2°39791 25 14'2163413 25 14'2287060 25 
17'8 I4'302947z 25 1"'3153295 25 14'3277 143 '5 14'340101 7 25 14'352491 5 25 

'7'9 14'4268831 25 '4'439'904 '5 14'4?17""3 25 14"4641126 25 14'47652 74 25 

,8-0 14'5510685 25 14'5635007 25 14'5759354 25 14'5883726 25 14'6008122 '5 
18'1 14'6755020 '5 14.6879590 25 14"7004 184 '5 14'7128803 25 14'7253446 25 
18'2 14,8001823 '5 14,8126638 25 14'8251478 25 '4.837634' '4 14'8501231 24 
18'3 14'9251078 24 '4'9376 '38 24 14'9501222 24 14'9626331 24 14'9751464 24 
.8'4 15'°5°2772 24 '5-06.8075 '4 '5"0753403 24 '5'0878754 2'1 15'1004130 24 
18'5 15'1756892 24 '5.,882437 24 15'2008006 24 15'2133599 24 15'2259216 '4 
18,6 15'3°13424 24 15'3139210 '4 15'3265019 24 15'3390852 24 15'3516710 24 
18'7 15'4272355 24 15'4398380 24 15'4524428 24 15'4650500 24 15'4776596 '4 
18·8 '5'55336 7' 24 '5'5659934 24 15'5786220 '4 15'5912530 '4 '5'6038864 24 
18'9 15'6797361 24 15'6923860 24 15'7"50383 24 '5'7'76929 24 '5"7303498 24 

19'0 15'8063410 23 15'8190144 23 '5,83'6902 23 15.8443683 23 '5"8570488 23 
19"1 15'9331806 23 15'9458774 23 15'9585766 23 15'9712781 23 '5'9839819 '3 
19'2 16'0602536 23 16'0729737 23 16-085696. 23 .6'0914'09 23 I6'IIII419 '3 
19'3 16 •• 875589 23 16-2003021 '3 16-213°477 23 16'2'57955 23 .6"385457 23 
19'4 16-3150950 23 1643278613 23 16-3406299 '3 16'3534007 23 .6'366 '739 23 
19'5 16'4428610 23 16'4556501 '3 r6°4684416 23 16°481"2353 23 16'494°3 14 23 
19'6 .6'5]08554 23 16'5836673 23 16'59648.6 23 .6·6092g81 23 16-6221169 23 

'9'7 .6'699077' 23 16'71I9II8 23 167'47487 23 16'7375878 23 .6'7504292 23 
'9·8 16,821525° 23 16'8403822 22 16-85324 17 2Z 16,8661033 2. .6·87Sg673 .2 

19'9 ,6'956'979 22 .6'9690775 22 .6'98 '9594 22 16'9948435 22 17'007]298 22 

20'0 11'0850946 .. '1'0979966 22 17'1109007 .2 17',1238071 22 17"367157 22 

20't 11'2-14214° 22 17'2271381 22 11"2400645 .2 17'2529930 22 17'2659238 22 

20'2 11'3435549 22 17'356SOII 22 17'3694495 22 17'3824002 22 '7'3953530 H 

20'3 17'4731162 .. '1"4860844 2. 17'499°548 22' 17'5120274 22 ,17'5250022 22 

20'4 17'60,8968 '2 .]"61 58869 H 17'628879J 2' 17,64,8735 22 11'6548]02 22 

20'S 17'732Sg56 .2 17'7459074 2. 17'758921 4 22 1771'9376 22 '7'7849559 22 

20'6 17'863111 5 .. 17'8]6'449 22 17·8Sg. Bo6 H 17'9022 I 84 .2 17"9152584 '2 
20'7 17'9935434 H ,8'0065984 2' J8-0196556 21 18--0327149 21 .8'''4577~ 21 

20·8 18'1241902 21 18-1372667 •• 18-15°3453 21 18'1634261 21 18'I76SOSg .1 

20'9 18'255°510 21 18'208r488 .1 18'2812487 21 18"943508 21 .8'3074550 21 

2.-0 .8'3861246 21 18'3992436 .. .8'4.23648 2' 18'4254881 21 18'4~86I34 21 



,,=16-00021-0 LoGP(x) FROM x=I'O TO x=50·9 BY ·01 Ii 

5 I T 8 9 

12*1160549 .8 12'1879144 28 12'1998966 28 12'2118216 28 12<2237495 28 ,6'0 
12-2953747 ,8 12'3°73220 28 12*3 19 2']21 28 12'3312249 28 12*34318°5 .8 ,6-1 
t:hi14972O 28 12'·p69469 ,8 "-4389",6 .8 12'4509050 .8 12' ... 628881 27 16 .. 
12*5348449 27 12'5468472 '7 12'5588524 21 12'5708602 21 12'5828']08 '7 16'3 
12*6549917 27 12*667°213 '7 12*6190537 27 12-*6910888 '7 12'103 1261 '7 16-4 
J2'7754 106 '7 12*787467. 27 1'2:'79952 70 27 I2*SIIS892 '7 12-8236541 '7 16-5 
12-8<}6IOO1 '7 12*908'[839 '7 12*92°2703 '1 12'9323595 '7 12-'9444513 27 16·6 
13'0170"585 27 13:029 1690 '7 13'04U822 27 13>0533981 27 13-0655167 '7 16-1 
13'1382840 27 13'I50 4 2 I1 '7 13'1625610 '7 13"1747035 '7 13'1868486 ,6 16-8 
13'2597750 ,6 13'2719386 ,6 13'2-84 1049 ,6 13*2962739 26 [3-3084454 ,6 16*9 

13'381 5300 26 IS'393?I(}g 26 13'4°59125 26 13'4I81077 ,6 [3'43°3°55 ,6 17'0 

13'5°35473 ,6 13'5 157634 26 13"5279821 ,6 13"5402034- 26 13"5524273 26 11-' 
13'6258253 ,6 13'6380674 ,6 13-6503121 ,6 13'6625594 .6 13'6748092 ,6 11-2 
13'A483626 ,6 13'7606305 26 13'1729010 ,6 13'785 1741 .6 137974498 .6 11'3 
13" 7IIS70 ,6 13'8834512 ,6 '3-8957473 26 I3"g080461 26 13'9203473 ,6 11'4 
13"9942086 25 1440065278 '5 14-0188495 25 14-03 11131 '5 14"0435005 '5 11-5 
14'1175144 '5 144I298589 '5 14"1422059 '5 14-1545S55 '5 14"t66g0-76 '5 17'6 
14"241°733 '5 14"2534430 25 14"2658153 '5 14'2781901 25 14'2905674 25 17'7 
14-3648839 '5 14'3172787 '5 '.-389676' '5 14'4°2°759 25 14"4144183 '5 17-8 
,.-.889447 '5 14"5°13645 '5 14"5137868 '5 14"5262 115 '5 14-5386388 '5 '7-9 

14'61 32544 25 ,.-6'56989 25 14"6381460- 25 14-6505956 '5 14-663<>476 '5 18'0 
14'1378I14 25 i4'7502807 '5 14"76'Z7524 25 14"7752265 25 14"78 77032 25 18-1 
14-8626144 '4 14-8 75 1082 •• •• -887604. 24 14"9001031 '" 14"9U 6o.f2 '4 18'2 
14'9876621 2. 15'0001803 2. 15"01'27009 '4 15 "o252:l39 '4 15-0377493 '4 18"3 
IS-u29530 24 IS"1254954 2. IS"138o.t02 '" IS'1505875 '. IS' I63 1371 24 18"4 
15"2384858 24 15'1:5 1°523 '4 IS"2636212 24 15"2761926 '" 15 •• 887663 '4 IS"5 
JS"3642591 24 15'3768496 2. 15-3894425 2. 15"4020378 '4 15"4146355 24 18-6 
15'49027 J6 24 15"5028860 24 15'5155027 '4 IS"S28I218 '. 15"54°7433 ''I 1S"7 
15"6[65221 '4 15'629 1602 '. 15"64 18006 24 [5'65'1'1434 24 15-66;-0886 '4 18-8 
15"7430092 ''I '57556708 ''I 15-7683349 ''I 15'1810012 '3 15-7936699 '3 18'g 

15-86973. 6 23 15.8824167 23 15"89.51042 23 [5'907794° '3 15'9204861 '3 19'0 
'5'9966880 23 16-0093965 '3 16"0.2:2 1073 23 16-0348204 '3 16-0 415359 '3 19-1 

16-1238773 23 16'1360090 '3 16'149343° 23 16'162°793 '3 16'1148179 '3 19'2 
16-2512-98a '3 16-2640529 '3 16'2]68100 23 .6-2895694 '3 t6-30233rI '3 1943 
16-3789494 '3 16-3917271 '3 16'4°45011 '3 16'4172894 '3 [6-4300141 '3 19'. 
16-5068297 23 16451'}6303 23 16"5324331 23 16'5452383 '3 16'5580457 23 19"5 
16-6349379 '3 16'64776u 23 16-6605868 23 16-6734147 '3 16-686'448 23 19"6 
16T~32729 '3 16'1161188 '3 16-7889670 '3 1648018I14- '3 16-8146701 '3 19'7 
16- 18334 ., 16"9O_HoI9 22 16'9175125 .. 16'930 4454 .. 16-9433205 .. 19"8 
17'ozo6tB4 .. 17>0335092- ZZ I7"04b.t°22 22 [1'0592974 Z2 1';'01219-49 Z2 19'9 

[7'1496265 22 17" 1625396 .. '7-[754549 .. '1'.SSJ7'4 Z2 17-2012921 '2 20-0 
17"~7885b8 .. 17"29[791:0 , . 17"3°47294 .. '7-3' 766Qo .. 17"3306109 ZZ "'-1 
17" .. 083080 2Z I7'42U653 22 17"4342247 22 17"4471863 2Z 17"4601502 22 20"2 

17-5379191 >2 17'S50Q:58 3 2Z 17-5639396 .. 17"5769232 22 '7"5899089 Z2 20"3 

• '7-<>6786"" 22 17-6808699 22 IT693873[ 22 [7"]068714 22 17'719 8859 22 """4 
'779797~ 22 17·81OQ991 22 11"8240240 22 17,8370S I0 22 17"850080J 22 20-5 
11'9;.183005 .. 17'94\j447 22 17"9543912 " 'r967'1398 

22 11'9804905 22 20-6 
18-0588400 21 JS'07HJOS8 2I 18"0149737 .. • -0Q80437 ., 18'IIIU59 'I ,o-K 
18-1895940 ., 18-:l0:z63u 21 18'2-1571°4- 21 IS-1288bI8 21 18-24 19553 21 '0-
18'3205613 21 18-3336697 2I [8-346780• 21 18-3598929 'I 18-3130011 21 20-9 

18"4517_ .. 18-.648705 21 tS-47800-u 21 18"4911361 or 18-5042720 .. 21-0 



12 100 r (x) FROM X = 1-0 TO X = 50-9 BY -01 ",=21·0 to 26'() 

0 i S B • 
-

:n-o ,8'3861246 21 18'3992436 21 ,8'412364S 21 IS'42548S1 21 IS'4386134 ZI 

21-1 18'5174100 21 IS'5305502 21 18-5436925 21 IS'5568368 21 18'569g833 21 
21"2 18'648g062 21 18-6620674 21 18.67523°7 2I 18.6883961 ., 18'7015635 2I 

21"3 18"7806122 2I 18'7937943 21 18.8069785 21 18.8201648 21 IS'8333531 21 
21"4 18'9125 26g 21 18"9257299 21 18'938g348 21 18'9521419 2' ,8'9653511 21 
21"5 19'0446494 21 19'°578731 21 19'0710g88 2I '9·08.U265 2f '9"0975564 21 
21"6 19'1]69787 2I 19"1902229 21 19"2034692 21 19'2167 1]6 21 19"22(}9681 21 
21"1 19'3095' 37 20 19'3227785 20 19'3360453 20 19"3493142 20 19"3625851 20 

21·8 '9'4422536 20 19'4555388 20 19'4688260 20 I9"482US3 20 19"4954007 20 
21"9 19'575' 973 20 I9'5S85028 20 19"6018£04- 20 19-61 5 I2OO 20 19-6284316 20 

22'0 19'~3439 20 19'7216697 20 19"7349975 20 I9'H83273 20 19"7616592 20 
22"1 19' 16925 20 19·85503B4 20 '9.8683864 20 I 9'S81 7363 20 19'8g50883 20 
22"2 19"9752421 20 19"9886081 20 20.0019761 20 20'0153461 20 20'0287 180 20 
22-3 20"1089918 20 20'1223778 20 20'135]657 20 20'1491556 20 20'1625475 20 
22"4- 20'24294°7 20 20-2563465 20 ZO-2697543 20 20'2831641 20 20-2965758 20 
22"5 20'37]0879 20 20"3905 135 20 20"4°39410 20 20'4I737~6 20 20"4308021 20 
22·6 20"SII4324 20 20'5248777 20 2O'5383249 20 20"5517741 20 20.5652253 20 
22'7 20'6459734 20 20.6594383 20 20'6729052 20 20-6863739 2O 20'6998447 20 
22'8 20'7807:1:01 '9 20'7941945 19 20·80]6808 Ig 20·82116«}1 Ig 20.8346593 19 
22"9 20'91564'4 19 20'929 1452 '9 20"9426510 '9 20'956 :1:586 Ig 20"9696683 '9 

23"0 21'050']666 19 21'0642897 19 21:.0778148 19 21'0913418 19 21"'1048]08 Ig 
23·1 '2-1-1860848 19 21-1"996272 19 21'213 1715 19 21'2267177 19 21-2402659 19 
23'2- 21'3'ZIS9S1 Ig 21'3351566 19 21"'3481201 19 21'3622855 19 21'3158528 19 
23'3 21'4572967 '9 2.I-4708773 19 21'4B44599 19 2"4~43 19 21'5116307 19 
23'4 21'5931887 Ig .,·60678B4 '9 21-6203899 19 "'6339934 19 21·6475987 '9 
23'5 21'7292704 'g 21'742S8g0 19 21'7565094 19 21'77013 18 19 "'7837sOO 19 
23'6 21·8655409 19 21.8791783 19 2I'8g28I75 19 21'9064587 19 21'920[017 '9 
23'~ 22'0019993 19 22*0156555 19 22"02-931"35 Ig 22'0429734 19 22-0566351 Ig 
23' 22'1386«9 19 22'1523197 19 22'1659964 19 22"196750 Ig ""933554 19 
23'9 22'2754769 19 22'28g1703 Ig 22'3028656 19 22'3165627 19 22'3302617 19 

24'0 22'4124944 ,8 22'4262064- 18 22"4399201 18 "'45363s8 18 22*46 73532 18 
24'1: 22'5496967 18 22'56 34271 18 22'5771593 18 "'5g08g34 18 22'6046'292 18 
24'2 22'68]0831 18 22'70083 18 18 22'7145823 18 22'7283347 18 22'7420889 18 
2.'3 22'8246526 18 22.838 4196 18 22'85:n~ ,8 22,8659591 18 22*8797315 18 
24'4 22'9624046 18 22"9]61898 18 22"9899]68 18 23'003]656 18 23'01 75563 ,8 

24'5 23'1003383 18 23'1141416 ,8 23'1279467 18 23'14'7537 18 23'1555624 18 
24.6 23'2384529 18 23-2522143 ,8 23'2660g74 18 23'2799224 18 2-3'2937492- ,8 
24 '

A 
23'3767477 18 23'3905870 18 23'4044282 18 23'4182711 18 23'4321158 18 

24' 23'5152219 18 23'5290791 18 23'5429382 18 23'556 7990 18 23'57066•6 18 
24'9 23.6538748 18 23.6677499 18 23'68,6268 ,8 23'6955054 18 23'7093858 .8 

25'0 23'7927057 18 23.8065985 18 23.8204931 18 23·83438g5 ,8 23.8482877 18 
25'1 23'9317 138 18 23"9456243 18 23'9595366 18 23'97345°7 18 23"9873665 18 
25'2 24'0708g84 18 2.-4-0848266 18 24'0987565 ,8 24-1126881 18 24-,n66216 18 
25'3 24'2102589 18 24-2242 046 18 24'2381520 18 24'2521012: '7 24'26605 21 17 
25'4 24'3497944 17 24'36375]6 17 24'3717225 I] 24'3916891 17 24'4°56575 17 
25"5 24'4895°43 17 24'5034849 '7 24'5174672 17 24'53145r2- 17 24'5454370 17 
25'6 24.6293880 17 24-6433859 17 24.6573855 17 24-6713868 '7 24'6853899 17 
2S'

A 24'7694446 17 24"7834598 17 24'7974766 '7 24'8n4952 17 24.8255155 17 
25' 24'9096736 17 24"9237059 17 24'9377400 '7 24"9517757 17 24'9658 '32 17 
25'9 25"050074' '7 25'0641236 17 25'0781 748 '7 25'0922271 17 25_062823 17 

26'0 25'1906457 '7 25'2°4712'2 17 2S'21S7~ '7 25'2328504 17 25'2469220 I] 



o:=2Hlto26'O Loor(x) FROM X= 1·0 TO x=50'9 BY ·01 13 . . 

5 • 1 8 • 
18'45174"9 21 18'46487"5 2I 18'4780022 2I 18~49n361 21 dl·5042-720 21 21"0 
18'5831319 21 18'59628::5 21 18'6"94353 .. 1:8'6225902 2l 18-6357472 2t 21"1 

.8'1147331 ZI 18'7279047 2t 18'141°785 21 18'7542543 21 ,8'7674322 2t 21"2-

18,8465435 21 18.8591361 2I 18'87293°7 21 [8.8861273 21 18'8993261 .. 21"3 

18'9785623 21 t8'99 I nS6 21 19"0D.f9909 2I I9"OI820B4 21 [9*03142 79 21 2["4 

19-[107883 21 19'124022.2 21 19'1312582 21 [9'1504963 21 19"1637365 21 21'S 

19"2432"2°5 21 H}'25647S1 2I 19'269,3 17 21 19"2829903 2. I~2962510 2. 21·6 

19"37S8S8I 20 19'3891331 20 19'4024[02 20 [9"4156893 20 1'F4289704 20 21"7 

19'"5087000 20 19'5219954 20 19"5352928 20 19"5485923 20 19'56I&}38 20 21·8 
19-6.417453 20 19'6550610 .0 19'6683787 20 19-68,6984 2D Ig-69SOZ01 20 21"9 

19"7749930 20 19"78832&} .0 19·8016668 20 19,8IsoOO7 2D Icr8283486 20 ">0 
19'9084422 '0 19"921 7982 .0 [9"9351562 20 19'9485161 20 19'9618781 20 22"[ 

ZO'°4Z0g20 20 20'°554680 •• 2O'~S9 20 20-0822259 20 20>0956079 .0 22-2 
20'17594 14 20 2O·,8g3373 20 20-2027352 20 20-%161350 20 20'2295369 .0 22-3 
20-3"99896 20 20"3234°53 20 20-3368230 20 20"3S024::W 20 20"363~3 20 22'. 
20'<U42355 20 20'4576710 '0 :ZO-47U o8.t '0 20"4845478 20 20'4979891 20 22"S 

20'5786784 20 :10'5921335 20 20"6055906 2D 20"6190496 2. 20"6325 105 •• 22-6 
20"7133114 20 20"726792° .0 20-7402686 20 20"1537471 19 20-76722']6 19 22-1 
2O-~8I515 19 ""8616456 '9 20-8,514 16 19 .... 8886396 19 20"902 I 395 '9 22:·8 
2D"9831798 19 20"9966933 19 21"0102087 19 21"0237261 19 2-1"0372454 '9 u"9 

21-1184°16 19 21~1319344 19 21- 145469- 19 21-15900"57 19 21-1125443 19 23>0 
21'2538160 '9 %1' 2673680 19 21,"2809219 19 21-29+4777 19 2'[-3080354 19 23"1 
21-3894220 19 :u'4029931 19 21-,, 165662 19 21-43014 11 19 21"4437179 19 23"2 
u',5252190 19 21',5388091 '9 21-5524012 19 21-5659951 19 21"5795910 '9 23'3 
21-6612059 19 21"6748150 19 21-688.;260 19 21"7020389 19 21'7156531 19 23"" 
21-7913821 '9 .21-8110101 '9 21-8246400 19 21-8382, 11 19 21-85 19053 19 23"5 
21-9337466 19 21-9473934 19 21 "g610-1 :21 19 21'9146926 19 21'9883450 '9 23-6 
22-0702988 19 :u-083¢43 19 22-0916316 19 22-1U3009 19 22'1249120 19 23'7 
22-2070377 19 22-22°7218 19 22"23440 78 19 22-2430956 19 22"2617853 19 23.8 
22"3439625 '9 22-3576652 '9 22-371369'7 19 22-3850]61 ,8 "'3987843 18 23"9 

22-.. 810725 18 22"4941937 18 22"5085167 ,8 22-5222415 18 22'5359682 18 24-0 
22-6183670 18 22-6321065 18 22 -64 Sa.. 79 18 22-6595911 18 22-6733362 .8 24'1 
22-7558450 .8 22-76g6029 18 22-7833625 .8 22'197124 1 .8 :12-8108874 .8 24" 
:3:2'8935°58 .8 22"9072819 18 22-9210599 18 22'9348396 ,8 22"9486212 .8 24'3 
23-0313 ... 88 .8 23"0451430 .8 23"0589391 18 23'0727370 ,8 23-0865367 .8 24'4 
23'1693730 18 23~18318S4 .8 23"969995 18 23-2108(55 .8 23-:1246 333 .8 24'5 
23'3075778 ,8 23-321",032 ,8 23"3352403 18 23"3490743 18 23-)629101 18 24-6 
23'4459624 .8 23-45'98107 .8 23 .... 736608 .8 23 .... 875127 ,8 '3'SOI3~ .8 24"7 
23'58"'5260 18 '3'59839<' .8 23-6122602 .8 23-6261299 18 23-D.t°O()J5 .8 2408 
23'7232680 .8 :13-737 1520 18 23'7510378 18 237649253 18 23'7788'46 .8 24"9 

23'86 .. 876 18 23'8760893 .8 23-8899928 18 23"9D3&}80 18 23"9178050 18 25'" 
2+'OOI28.J1 18 2.4"0152034 .8 2.4-0291245 .8 24 .... 30474 [8 24"0569720 .8 25"1 
24T140S56~ 18 24- 1544936 .8 24- 1M4323 ,8 24-1823728 18 24-14}63149 18 25"2 

• 
24'2~ 17 24-2939592 '7 24'J079'54 [7 2""3218733 '7 24'3358330 '7 2S" 
24-4 1g62]6 '7 24"4335995 '7 24'4475731 17 24'4615484 17 246 .755255 '7 25-4 
24-5594245 17 24'573",137 '7 24'5874047 17 24'601 397+ 17 24-6153918 '7 2S5 
'4'6993947 17 2 ... ·,1J40t2 '7 24'~1409S 17 2.-7 ... 14195 17 24'755431% '7 25-6 
'4,8395376 '7 '4,85356[, 17 24' 75868 17 24.881614° '7 24'&}5~29 17 25-7 

24'919352'" 17 24'993&}33 17 25~360 11 2S'0219803 '1 2S"'360~ '1 2S·8 
25-1.10 3386 '7 25"343<#> 17 '5"4 563 11 25"1625177 [7 25'1765809 '7 25"9 

25'260<)953 17 '5'2750704 17 'S'2&}147' 11 '5'JOJ2256 '7 2S-31730S1 17 -



14 LOG r (x) FROM x=1·0 TO x=50·9 BY -01 .,=26,Oto31,O 

0 1 I 8 • 
26-0 25,,906457 '7 25'204712Z '7 25'2187804 '7 25'2328504 '7 25'2469220 '7 
26'1 25'33138 7,5 '7 25'34547'0 17 25'3595563 '7 25'3736432 17 25'3877318 17 
26'z 25'4722990 17 25'4863994 17 25'5005016 17 25'5146054 17 25"5287109 17 
26'3 25'6133794 '7 25,6274967 17 25'6416z57 17 25'6557364 17 25'6698587 '7 
26'4 25·~8I 17 25'7687622 17 25'78.8g80 17 25'7970355 '7 2S'SIIl746 '7 
26'S 25' 45 '7 25<9101954 '7 25'9243479 17 25'9385020 '7 25'9526579 '7 
26·6 26-o3JM79 17 26-05 17954 '7 26'°659646 '7 26'08oT354 '7 26-°943°79 '7 
26'7 26"793777 '7 26'19356,8 17 26'2077476 '7 26'221935° 17 z6*z36u4 I 17 
26,8 26'3212933 17 26'3354939 17 26'3496962 '7 26'36390°1 16 26'378r057 16 
26'9 .6'4633739 16 26'4775910 .6 26'49'8098 ,6 26'5060302 16 26-5202522 16 

21'0 .6,6056'90 16 26.6198526 16 26'6340877 16 26'6483245 16 20-6625630 ,6 
21'1 26-7480280 16 26-1622779 .6 26'7765294 16 26'7907826 ,6 26-8050374 .6 
27'2 26,89060°3 .6 26'9048664 16 26'9191342 ,6 26'9334°37 16 26'9476747 .6 
27'3 27'0333351 16 2T0476176 16 27'0619016 16 27'°761872 16 27'0904745 .6 
27'4 27'1762321 16 21"1905306 16 21'2048308 .6 27'2191326 .6 27'2334361 .6 
27'5 27'3 192 904 16 27'333605' 16 27'3479214 .6 27'3622393 16 27'3765588 .6 
27'6 27'4625096 16 27'47684°3 16 27'49II727 16 27'5055066 16 21'5 1984-21 16 
27'7 27'60s88go 16 27-6202 357 .6 27'63458+0 16 27'6489340 16 27,6632855 .6 
27'8 27'~9428I 16 27'7637907 16 27'7781550 16 27'7925208 t1! 27,8068882 .6 
27'9 27' 31262 16 27'9075047 16 27'92• 88+8 16 27'9362665 16 27'9506498 16 

28'0 28'°369828 16 28-°5 13771 16 28'0657731 .6 28-0801706 16 28'0945697 .6 
28'1 28'180gg73 16 28'1954°74 .6 28'2098191 .6 28-2242324 16 28'2386+72 .6 
28'2 28'3251692 16 28'3395950 ,6 28'3540224 16 28'36645 13 16 28'38z8818 .6 
28'3 .11'4694978 16 28'4839393 16 ,11'4983823 ,6 28'5128269 16 28-5272730 .6 
28'4 28,6'39826 16 -28-6284397 16 • 8'64 2 8gB3 .6 28'657358 • .6 28'6718202 .6 
28,S 28'758623' ,6 28'773°957 .6 28'7875698 16 28,802°455 15 28-81652:27 '5 
28,6 .8'9034187 15 28'9179067 '5 28'9323963 15 28'9468875 IS 28'9613802 15 
28'7 29'0483688 15 29,0628722 '5 29'°773773 '5 29'09.8838 IS 29'1063919 '5 
28,9 29'1934728 15 29'20799 17 '5 29-2225121 IS 29'237034-° 15 29'2515575 '5 
28'9 29'3387304 IS 29'3532646 '5 29'3678003 I5 29'3823375 IS 29'3968702 ·S 

29'0 '9'48+'f08 15 29'4986g03 '5 29'5 132412 IS 29'5277937 '5 29'5423477 15 
29'1 29'6297036 15 29'6442683 15 29'6588344 15 29'6734021 15 29'6879713 15 
29'2 29'7754. 83 15 29'789998• '5 29'8Of5794 15 29'819[622 15 29'8337465 '5 
29'3 29'9212842 15 29'9358791 '5 29'9504755 15 29'9650734 's 29'9796729 '5 
29'4 30'06]3010 IS 30'0819I09 'S 30 "0965224 IS 30'IUI3S3 15 30-1257498 '5 
29·5 30'2134680 '5 30'2280929 IS 3°'2427 193 IS 30 -2573473 IS 30'27'9J67 ·S 
29'6 30'3597847 15 30'3744246 IS 30 '38g0660 IS 30'4037088 IS 30 '4183532 '5 
29'7 30'5062507 IS 30 -5209054 IS 30 '535561 7 ·S 30'5502195 15 3°'5648787 '5 
29'8 30 '6528653 IS 30 '6675350 IS 30-6822061 15 30 '6g68787 15 30 '7II 552 1 IS 
29'9 30'7996282 IS 30-8143126 '5 30'8289985 IS 30 '8436859 IS 30 ,8583748 IS 

30 "1 30'9465388 IS 30'9612380 15 30 '9759386 IS 30 '9906407 15 31-0053443 '5 
30'1 31'0935966 IS 31-10831°5 ·S 31-1230258 IS 31 -1 377426 IS 31#1524608 15 
30 -2- 31'2408011 IS 3"2555296 IS 31'27°2596 'S' 31°2-8.;9910 IS 31'2997239 15 
30 '3 31'3881518 's 31'4028949 15 3 1'4176395 IS 3 1'4323855 IS 3['4471330 15 
30'4 31'5356483 IS 31'55°4°59 15 3'1'5651650 15 31'5799256 IS 31'5946876 '5 
30 '5 31-6832900 14 3 I -6g806.ZI 14 31'7128357 '4 31'7276101 14 3"7423872 '4 
30-0 31'831°764 '4 31,8458630 '4 31.8606510 14 3.,87544°5 14 31'890231 4 14 

30.~ 31'9790°71 14 31'9938081 '4 32'00861°5 '4 32'0234144 '4 32o()38z197 '4 
3°' 32'1270816 14 32"418969 14 32'1567137 '4 32'17153 19 If 32'18635,6 14 

3"'9 32 '2752994 'f 3 2 '2901:2.91 14 32'304960' If 32'3197926 '4 32'3346266 '4 

31'0 32'4236601 14 32 '4385040 14 32 '4533493 14 32'4681961 If 32'4830442 '4 



.,=26-0to31-0 Loor(x) FROM x=1-0 TO x=_50'9 BY -01 15 

5 6 7 8 9 

25'2609953 '7 25'275°104- '7 25'2891471 17 25'303"2256 17 25'31 73°51 17 .6." 
25'4018ul '7 25'.P59141 '7 25'4300078 '7 25'444103 1 '7 25"4582002 '7 26'1 
25'5428181 '7 25'5569 210 '7 25'571°376 17 25'5851498 '7 25"5992638 '7 26'2 
25"6839828 '7 25"6981085 '7 2S7 IZ2359 '7 257263650 '7 25'74°4951 17 26'3 
25'8253154- 17 25-8 394579 '7 25'8536020 '1 25'8677479 '7 25'8818954- '7 26'. 
25'96681 54- '7 2yQ809746 '7 25'9951354 '7 26'0092919 '7 26-0234621 '7 26'S 
26-1084821 '7 26- 1226579 [7 26'1368354 '7 26'15 101 45 17 26-I65 1953 '7 26·6 
26-250 3148 '7 26'2645°72 [7 26- 2781012 '7 26-29 28969 '7 26'3°7°943 '7 ,6-1 
z6'39'Z3130 ,6 26'4065219 ,6 26'42°7324 ,6 ,6-4349446 16 2-6'449158• ,6 26-8 
.6-5344759 ,6 26'5487°13 ,6 26'5629283 [6 26-577(569 16 26'5913871 ,6 26'9 

26-6768°31 ,6 26-6910448 (6 26'7°52882 16 26'7195331 ,6 267337798 16 27'0 
2-6-8192938 ,6 26,8335518 (6 26'8478IIS ,6 26-8620.728 16 26-8763357 16 27'1 
2.6-961 9474 16 26-97MZ1 7 16 26'9904976 ,6 27>0047752 ,6 27'0190544- 16 2-1'2-
27'10.47634 16 27'1190.539 16 27'1333460 ,6 27'1416397 ,6 27'1619351 I~ 21'3 
:l.7'24774II 16 27'2620477 16 27'2763560 16 27'2906658 16 27-3"49173 16 27'4 
27'3908799 16 21'40520.26 16 21"41952~ 16 27"4338529 16 27'«81804 16 27'5 
21'534 1793 ,6 27'5485180 16 27'56285 4 16 2-7'57720.0.3 16 27'5915439 16 21'6 
27-6116386 ,6 27'6919933 16 27'70634-96 16 27'72°7°75 16 277350670 16 2-1'7 
27,8;z12513 16 27'8356219 16 27'8500001 ,6 '7-~3139 16 27-8187492- ,6 27'8 
21'9650347 16 21'9794212 16 27'9938092 16 28-0081 988 16 28'0225900 16 '7"9 

28-108970.3 16 28-1233726 16 28'1371764 ,6 28-1521818 16 28'1665888 ,6 28,0. 
28-2530636 (6 2:8-21)74816 16 Z8'281gon 16 28-2')63222 16 28'310.7449 16 28-1 
28-3973 139 ,6 28'411 7476 16 28'4261828 16 28-440611}6 16 28-4550.579 16 28'2-
28'5'1-1120.7 16 28'5561 700 16 28-570.6208 ,6 28-5850.732 16 28'5995271 16 28'3 
28,6862834 16 28'70.0.1483 16 287[52146 16 28-7296826 ,6- 28'7441521 ,6 28'4 
28,83 10015 15 28-8454819 '5 .8-8599637 '5 28,8744472 15 28,8889321 '5 28'5 
28-9758744 15 28'990.310-2 '5 29"0048615 15 29'0.19366.4- '5 29'0.338668 '5 z8'6 . 
29'Uo.9Qr6 IS 29"1354128 '5 29'1499255 IS 29' 1644397 15 29'1789555 15 28-7 
29'2660825 15 29'2806oQo IS 29'2951370 IS 29'3096666 '5 29'3241971 IS 28,8 
29'4114 165 '5 ~'4259583 IS 29"44°5017 IS 29'455°465 IS 29-4695929 '5 28'9 

29'5569032 IS 29'57 J4603 15 29'5860188 '5 29-6005789 '5 29'615[405 [5 29<> 
29'7°25420 '5 29-717lt42 15 29"73 J6880 '5 29'7462632 '5 29'1608400 15 29-1 
29-8483324 (5 29'8629191 15 29-8775086 '5 29'8920.990 '5 29'9066908 15 29-2: 
29'9942738 IS 30.'0088]62 '5 30 '0234801 15 30'0380856 '5 30'0526925 '5 29"3 
30'140.3657 15 30 '1549832 '5 30 '16g6021 15 30 ·r842 2:2.6 (5 30.'1988445 '5 29'4 
30'28660]6 (5 30'3o.IZ401 '5 30 '3158740. '5 30.'330.5094 '5 30 -3451463 IS 29-5 
30'4329991 15 30-4476464 '5 3o.'46u952 '5 30-4769455 (5 30'4915914 IS 29'6 
30-5795394 '5 3°'59420.17 IS 3°-6088651 '5 30 -6235305 IS 30-6381972 IS 29'7 
30'~262:283 15 30 -7409053 15 30 -7555838 '5 30-7702<;38 IS 307 849453 '5 29'8 
30- 730651 IS 3°-8877569 15 30 '902450.2 'S 30'9171449 15 30<93184 U 15 29"9 

3 1'OlO0494 15 3''0347559 15 31'0494639 IS 31'0641733 15 31'0.188842 15 30-0 
31'1671806 15 31'18190.18 '5 3 1'1966244 '5 3 l '2Il3485 IS 31'2260141 15 30.'1 
31'3144582 (5 31'32(U940 15 3 1'3439313 '5 31'3586700 'S 31-3734102 IS 30"2 
31'4618819 15 3 1'4766323 '5 3 1'4913841 15 3-1'5061314 15 3 1-5 2o.&}21 15 3<>-3 . 3 1'00q4510 15 3 1-624:1159 15 31 '6389822- IS 3.1-6 537500 (4 31-6685193 14 30~4 

3 1'757 105 1 14 3 ["1f9445 '4 3'7867'53 14 3[,80150 76 14 31'S[629I3 '4 30."5 
3 1'9050.2:31 14 3 1'9 981 75 (4 31'9346nS 14 31"9494_ '4 31 '9!l.t:l:o.76 '4 30.'6 
32 '0530264 (4 32-067834° (4 32'°826442 '4 32'0974552 '4 32-1122611 14 30-7 
32-2011126 '4 32>21 59951 14 3:l-2308190 '4 32"456444 14 32-26o.~1U 14 30-8 
32'3494619 14 32-364'987 I. 32-379' 369 '4 3"3939765 14 32 '4088[76 14 30"9 

32-4978938 14 32:'5 lZ1448 '4 3'-5'75973 14 J2'5<f24SII '4 32 -5573064 [4 31 -0 



16 ,LoG r (x) FROM X= 1'0 TO x=50'9 BY -01 .,=3Hlto36,O 

0 f a a • 
31'0 32'4'36601 14 32'4385040 14 32 '4533493 14 32'4681961 14 32'483044' 14 
31"1 32'5721631 14 32 '587°212 14 32 '6018808 14 32'6167417 14 32-6316041 14 
31 '2 32-1208081 14 32'7356804 14 32 '75°554' ''I 32 '76542 92 14 32'7803057 14 
31'3 32,8695945 14 32,8844809 14 32,899]687 14 32'9142579 14 32 '92 91 485 14 
31'4 33'0185219 14 33'0334224 14 33'°483242 14 33'0632275 14 33'0781322 14 
31'5 33'1675898 14 33'1825043 14 33~1974z02 14 33'2123375 14 33'2272562 14 
31>6 33'3167978 14 33'3317263 14 33'3466562 14 33'3615875 14 33'3765202 14 
31'7 33'4661455 14 33'4810879 14 33'4960317 14 33'5109769 '4 33'5259235 14 
3 1,8 33'6156323 14 33,6305886 14 33'6455463 '4 33'6605054 14 33'6754659 14 
~"9 33'7652579 14 33'7802281 '4 33'7951996 '4 33'8101726 14 33'8251469 14 

32 -0 33'9150218 14 33'9300057 14 33'94499!I 14 33'9599778 14 33'9749659 14 
32 '1 34'0649235 14 34'01992.12 14 34'0949204 14 34'1099208 14 34'1249227 14 
32 '2 34'2149627 14 34'2299741 14 34'2449869 14 34'2600011 14 34'2750167 14 
32'3 34'365'388 ''I 34'3801639 14 34'3951904 14 34'4IO:n83 14 34'4252475 14 
32'4 34'5154515 14 34'53°4903 14 34'5455304 14 34'5605719 14 34'5756147 14 
32'5 34'6659004 14 34'6809527 '4 34,6g60064 14 34'7II06~S 14 34'T~6Il79 14 
32'6 34,8164849 '4 34'8315508 14 34,8466,81 14 34'8816867 14 34'8767566 I4 
32'7 34'9672047 13 34"9822841 13 34'99736+9 13 35'0124470 13 35'0275305 13 
32 '8 35'II80594 13 35'1331523 13 35'1482465 13 35' r633421 13 35'1784390 '3 
32'9 35'2690488 13 35'2841549 13 35'2992625 13 35'3143715 13 35'3294818 13 

33'0 35'4201717 13 35'43529 14 13 35'4504124 13 35'4655348 13 35'4806585 13 
33'1 35'5714285 13 35'5865615 '3 35'6016959 13 35'6168316 13 35>6319686 13 
33'2 35'7228185 13 35'7379648 13 35'7531125 13 35'7682615 13 35'7834II7 13 
33'3 35'87434'3 13 35,8Sg5009 13 35'9046618 '3 35"9198240 13 35'9349876 13 
33'4 36 '0259965 13 36'04II693 13 36 '0563434 13 36,07'51Sg 13 36'08669]6 13 
33'S 36 '1777837 13 36"9'9697 13 36'2081570 13 36'2233456 13 36 '2385355 13 
33>6 36'32 9]025 13 36 '3449016 13 36'3601020 13 36 '3753037 13 36 '3905068 13 
33'1 36'4817525 13 36 '4969647 13 36-5121782 13 36 '5273930 13 36'5426091 13 
33'8 36'6339333 13 36'6+91585 13 36 '66+3851 13 36 '67961 30 13 36'6948421 '3 
33'9 36 '1862445 13 36,80148• 8 13 36 '816]223 13 36,8319632 13 3&8472054 '3 

34'" 36 '9386857 13 36 '9539369 13 36'9691Sg5 13 36 '9844433 13 36 '9996985 13 
34" 37'0912565 13 37'10652°7 13 37'1211862 13 37'13]0530 13 31'1523211 13 
34'2 37'2439566 13 37'2592337 13 37"2745121 13 37,zSg7918 13 37"30 50 728 13 
34'3 37'3967856 13 37'412°755 13 37'4273668 13 37'4426593 13 37'457953' '3 
34'4 37'549743° 13 37'5650458 13 31'5803499 13 37'5956552 13 37'6109619 '3 
34'S 37']028285 13 37'7181441 13 37'7334610 '3 37'1487791 13 37'764°985 '3 
34>6 37'856"418 13 37'8713]01 13 37,8866997 13 37"9020306 13 37'9173628 13 

34'~ 38 '0093824 13 38-02472 34 13 38 '0400658 13 38'°554094 13 38"070 7542 13 
34' 38'1628500 13 38'1782037 13 38 '1935587 13 3S·z089 I 50 13 38'2242]25 13 
34'9 38'316444' 13 38'33181°5 13 38 '347118• 13 38 '36'5471 13 38'377917' 13 

35'0 38'4]0'6+6 13 38'4855436 13 38 '5009238 13 38'51630 53 13 38'5316880 13 
35'1 38'624°109 13 38,6394024 13 38 '6547952 13 38'6]01893 13 38,6855846 13 
35" 38 '7779827 13 38'7933868 13 38,8087921 13 38,8241987 13 38,8396065 13 
35'3 38 '9320797 I2 38'9474963 12 38'9629141 Ii 38 '9783331 12 38'9937534 12 

35'4 39'0863014 l2 39'101730 5 12 39·117160~ I2 39'1325922 IZ 39'1480250 I2 

35'S 39'2406476 12 39'256089I 12 39"271531 12 39"869757 12 39"3°24209 12 

35'6 39'395"79 '2 39'41°5711 12 39"4:z60268 I. 39'441483' 12 39'4569407 12 

35'~ 39'5497"9 12 39'565 1781 12 39'5806455 12 39"5961 (41 12 39-0115840 12 

35' 39'7044292 I2 39'7199077 12 39'7353875 12 39'7508684 12 39'7663506 12 

35'9 39'8592696 IZ 39,87476"4 I2 39'8902524 12 39'9057456 I2 39'92124°1 IZ 

36'0 40 '014Z3:z6 12 40'0'97351 IZ 40 '0452399 u 40 -060745§ 12 4o>0762S2I 12 



.,=31-00036,0 LOG r(x) FROM X= 1-0 TO X= 50-9 BY -01 17 

& 8 , 8 8 

3"4978938 '4 32 ·SI2.7448 '4 32'5'75973 '4 32 '5424511 '4 32 '5573064 '4 31'0 

32'6464679 '4 32-6613331 '4 32 -6761997 14 32 '69J0671 '4 32 '7<>59372 '4 31'X 
32'795,836 '4 32 '810063° '4 32 .8249437 14 32 •83982'59 '4 32 ,8547<>95 14 31 '2 

32'9440406 14 32'9519340 '4 32'9738289 14 32'9887251 14 33'0036228 14 3"3 
33'0930383 '4 33'1079458 '4 33' 1228547 '4 33'1377650 '4 33'1526767 '4 3"4 
33'2421'763 '4 33'2570978 '4 33'272 02°7 14 33'2869450 '4 33'3018707 '4 3['5 
33'3914542 '4 33'4063197 '4 33'4213265 '4 33'4362648 '4 33'4512044- '4 31'6 
33'5408715 '4 33'5558209 14 33'57<>77'7 14 33'58572 38 '4 33'6006774 '4 31 '7 
33'69042 78 '4 33'7°53910 '4 33'7203557 14 33'1353217 '4 33'7502191 '4 31 .8 
33'S401126 '4 33'8550997 14 33'870078 , 14 33,885°580 14 33'9000392 14 31 '9 

33'9899554 14 34''W49463 '4 34'0199385 '4 34'°34932 2 '4 34,049921I 14 3z '0 

34'1399259 '4 34'15493°5 '4 34"699365 '4 34'1849439 '4 34'1999526 '4 32 '1 

34'2900336 '4 34'3°5°519 '4 34'3200716 '4 34'3350 926 '4 34'350II SO '4 32 '2 

34'4402181 '4 34'45531O [ 14 34'47°3434 14 34'485378 , '4 34'50 0414 1 '4 32 '3 
34'59°6590 '4 34'60570 45 '4 34"6207514 '4 34'6357997 '4 34'6508494 '4 32'4 
34'14 11757 '4 34'756'348 '4 34'77"953 '4 34'7863572 '4 34,8014204 '4 32 'S 
34'1918'79 '4 34'906g006 '4 34'92.t9746 '4 34'9370500 '4 34'9521267 14 32'6 
35'04261 53 '3 35'0571014 '3 35'0121889 13 35'°878777 13 35'1029679 '3 32 '7 
35"93537' '3 35'2086368 '3 35'2237377 13 35-2388400 13 35"539436 '3 3 •• 8 
35'3445934 '3 35'3597064 13 35'37482°7 '3 35'3199364 '3 35'4°5°534 '3 32'9 

35'4957835 13 35'5'09098 '3 35'5.60375 '3 35'541.1665 13 35'5562969 '3 33'0 
35-647'°69 '3 35'6622466 '5 35'6773876 '3 35'69'5299 '3 35'7°76736 [3 33" 
35'7985634 13 35'8'37,63 '3 35'8288706 13 35.844°202 13 35"8591831 '3 33'2 
3S'950I$Z4 13 35'9653,86 '3 35'980486, '3 35'9956549 13 36-0108251 13 33'3 
36-1018737 '3 36 '1I70530 13 36'1322337 13 36 '1474157 '3 36'162599[ 13 33'4 
36"537267 '3 36 '2689[92 13 36"284II31 13 36'2993082 '3 36 '3' 45"47 '3 33'5 
36'40571[1 13 36'4209[68 13 36"4301237 13 36;45[3320 13 30'4665416 '3 33'6 
36'5578• 66 '3 36 '573°453 13 36'5882653 13 36.6034867 13 36'6,87<>93 '3 33'7 
36'7100726 '3 36'7253044 '3 36'74°5374 13 3675577,8 13 36'17'0075 '3 33.8 
36'8624489 '3 36.8776936 13 36.892 9397 13 36'908,871 13 36 '9234357 '3 33'9 

37'°'49549 '3 31'0302121 13 37'04547' 7 '3 37'0607320 13 37"'759936 13 34'C) 
37,,675904 '3 37'18z86u '3 37'1981330 '3 37'2134063 '3 37'2286808 '3 H" 
31'3203550 '3 37'3356386 '3 37'35092 34 13 37'366'°95 13 37'38'4969 13 34'2 
37'4732482 '3 37'4885446 '3 37'5038423 13 37'519 1413 '3 37'53444'5 13 34'3 
37'6262698 '3 37'64'5790 13 37.6568194 13 37'6722012 13 37-6875142 '3 34'4 
37'7794 192 '3 37'7947412 13 31,8100644 13 37.8253819 '3 37'8407'47 '3 34'5 
3,'9326962 '3 3r9480309 13 37'9633669 13 37'9787°4' '3 31'9940426 '3 34.6 
3 -0861003 '3 3 '1014477 13 38-1161964 13 38'1321 .. 63 13 38'1474975 '3 34'7 
38"396313 '3 38-2549913 '3 38'2103526 13 38'2857152 '3 38'3°1°791 '3 34·8 
38'3932886 '3 38'40866'3 '3 38'424°352 13 38'4394'''4 13 38 '4547869 '3 34'9 

38'5470720 '3 38'56'4573 '3 38'5778438 '3 38'5932316 '3 38.6086206 '3 35'0 
38'~I2 '3 38T6379O '3 38'7317780 '3 38'U7'783 13 38 '16'5799 '3 3S'1 
38' 5501 .,;6 '3 38' 704259 I2 38.8858375 I2 38'9012";03 .. 38'9'66644 .. 35'2 
39'0091750 .. 39'0245978 n 39'040021S .. 39'0554471 12 39'0708737 n 35'3 
~?'1634590 I2 39'17&8942 .. 39'I94330~ I2 39'2097685 I2 39"2252°14 .. 35'4 
39'3'78673 I2 39'333~49 I2 39'348763 IZ 39'3642139 12 39'3796653 IZ 35'S 
39'4723994 .. 39'487 595 I2 39'5°33207 IZ 39'5,8783' .. 39'534'469 I2 35'6 
39'6.l70551 I2 39-6425215 I2 39'6580010 I. 39'673475. I2 39'68895'9 I2 3S'& 
39'7S183'P I2 39'7973167 I2 39'8128046 to 39-8282911 I2 39.8437- 12 3S' 
39'9367;>58 I2 39'9522321 I2 39'9677309 I. 39'9832302 I2 39'9987J08 I2 35'9 

40 '0917601 I2 40'107.2692; U 40· .. ·7796 I2 40 '138.291:1 IZ 40'153804-0 I2 36'0 



18 LoGP(x) FROM x=1-0 TO :1:=50·9 BY -01 z=36·0to41-ll 

0 1 a 3 4. 

36'0 4°'0142326 12 4°-0297357 12 40'°452399 12 40 -0607454 12 40"076252 1 I2 

36 '1 40 '1693180- 12 4°'1848333 12 40"2003498 12 4°'2158674 12 40"23 I 386'f 12 

36 '2 4°'32 452 54 12 40 -3400528 12 4°'3555815 12 40'371III3 12 40 '3866424 12 

36 '3 4°'4798544 12 4°'495394° 12 40"5109348 12 4°'5264768 IZ 40'5420200 IZ 

36"4 4°·6353°47 12 40"6508564 IZ 4°'6664093 12 4°'6819634 12 40'6975187 12 

36 '5 40 7g0876o 12 4°.8064397 12 40"8220047 12 4°·8375709 I. 40"8531383 12 

36'6 4°'9465679 I. 40"9621431 I. 4°'97772°7 12 4°'9932 989 12 41-0088783 I2 

36"7 41'1023801 I2 4l"I179679 12 41"1335569 12 4 1 '1491472 12 41"1647386 12 
36·8 41 '2583123 12 41'2739121 I2 41-2895131 12 4I'305!I52 12 41"3207186 12 
36 '9 4 1 '4143640 12 41'4299758 I2 4 1'4455887 12 41'4612029 12 41"476818. 12 

37-0 4
"

5705351 I2 41'5861588 12 41'601 7837 12 41"6174097 I2 41"6330369 12 
37'1 41'7268252 12 41"7424608 12 4 1'7580975 12 4

"
7737354 IZ 4I -78g3745 12 

37'2 41.883234° IZ 4I "8g88813 12 4"9145299 12 4'"9301797 12 4 1"9458306 I2 

37"3 42 '0391610 I2 42 "0554202 I2 42 '°710806 12 42'0867422 12 42-1024049 12 

37'4 42 '1964061 12 42-212°771 12 42 '2217492 12 42 '2434226 12 42 '2590911 12 

37"5 42'3531688 12 4~'36885I6 12 42'3Bof5355 12 42 '4002206 12 42'415go6B IZ 

37'6 42 '5100490 12 42 '5257434 12 42'54' 439
' 

12 42"5571358 12 42'5728338 12 

37'7 42 '6670462 12 42.6827523 12 42 '6984596 12 42 7 1 41681 12 42"72 98777 I2 
37.8 42.8241601 12 42•8398719 12 42•8555968 12 42 •81 13 1 1° IZ 42 •887°383 12 
37"9 42'9813904 12 42"997II98 12 43'0128504 12 43'0285822 12 43"°443151 12 

38-0 43'1387369 '2 43"1544779 12 43'I702 ZOI 12 43'1859634 12 43-'201 7019 12 
38'1 43"2961991 12 43'3"9517 12 43'3'77055 IZ 43'3434604 12 43'3592164 I2 
38 •• 43'4537769 12 43"4695410 IZ 43'4853063 12 43"5°1°72 7 IZ 43'5 16Bof°3 I2 

3B'3 43"6n4699 II 43.6272 455 II 43'643°222 II 43.6588002 II 43-674579' II 
38'4 43'769'777 II 43'7850648 II 43.800853° II 43'8166424 II 43'83 243'9 II 

38'5 43'9272001 II 43"9429986 II 43'9587983 II 43"9745991 II 43-990 40 11 II 

38-6 44'085'368 II 44'101°468 II 44' II68578 II 44.13267°1 II 44"'484834 II 

387 44'24338 75 II 44'2592088 II 44'275°313 II 44"2908549 II 44'3066]96 II 
38.8 44"4016519 II 44'4174Bofs II 44'4333184 II 44'4491533 II 44"4649894 II 

38'9 44'5600'96 II 44'5758736 II 44'5917188 II 44.6075650 II 44"6234124 II 

39'0 44'7185205 II 44'7343758 II 44'7502322 II 44'J660897 II 4478194Bof II 
39'1 44-877124 1 II H·8gz9907 II 44'90885Bof II 44'92472 7' II 44'94°5971 II 

39'2 45'°3;84°3 II 45"°517 181 II 45-0675970 II 45'°834770 II 45"099358• II 
39'3 45'1946686 II 45"2105576 II 45'2264477 II 45'24'3390 II 4-5"2582313 II 

39'4 45'3536089 II 45'3695091 II 45'38541°4 II 45'4013 125- II 4S"4172163 II 
39'5 45'51• 6608 II 45'5285722 II 45'5444Bof6 II 45'5603981 II 45"5763128 II 
39.6 45.6718241 II 45.6877466 II 45'7°367°1 II 45'7195948 II 45'73552°5 II 

39"7 45.8310985 II 45.847°320 II 45'86'9666 II 45'8789024 II 45'8948392 II 
39.8 45'9904836 II 46•0064.8• II 46'0223739 II 46 '°3832°7 II 46-054,686 II 
39'9 46 '1499792 II 46 '1659349 II 46 '1818916 II 46"1978494 II 46-2I38oBof II 

4°'0 46'3095851 II 46"3255517 II 46 '3415 194 II 4&3574883 II 46"373458• II 
4°'1 46'4693009 II 46'485'785 II 46'5°12572 II 46'517237° II 46"5332179 II 
40 -2 46-6291263 II 46 ·645II49 U 46 '66II046 II 46 '6770953 II 46•6930672 II 

4°'3 46'7Bg0612 II 46•8050607 1,1 46·8210612 II 46"8370629 II 46•8530657 II 

4°'4 46'9491°51 II 46"9651155 II 46'98II270 II 46"9971396 II 41"0131532 II 

4°'5 47'109'579 II 47' I252 792 II 47'14 13015 II 47"'573'50 II 47'1733495 II 
40-6 47"695193 II 47"2855514 II 47'3015846 II 47'3176188 II 47"3336542 II 
4o-~ 47'42988g0 II 47'4459319 If 47"4619759 II 47'4780210 II 47'494°671 II 

4°' 47'5903667 II 4,,.6064204 II 41"6224751 II 47"6385310 11 47-6545879 II 

4°'9 47'75095u II 47"7670166 II 41'7830821 11 47'7991487 II 47-8'52164 II 

41-0 47'9116451 II 47'92772°3 II 47'943]965 II 41'9598739 II 47'9759523 II 



",=36,0 to 41,0 LOG r(x) FROM: X= 1-0 TO X= 50-9 BY -01 19 

5 8 7 8 9 

40 '09J1601 ,. 4°-1°12692 12 40 -1221796 12 40'1382912 12 40'1538040 12 36 -0 
40 -2469055 [. 4°-2624278 12 4°'21795°4 •• 40 -2934742 [ . 40 -3089992 [. 36-1 

40 '4021 747 12 40 '41 7']082 12 4°'4332 42 9 [. 40 '4487789 [. 40 -4643160 12 36-2 
40'55756« .. 40 'S73UOO [2 40'5886569 1. 40'6042°5° [. 40 -6197542 [. 36'3 
4°'71 3°752 [2 40'7286330 12 40 '7+f.I919 1. 40 '159752 1 I2 4°'7753134- 12 36 '4 
40 ' 8687069 .. 4°.8842767 .. 40,8998477 •• 4°'91 54199 12 40'9309933 1 • 36 '5 
4 1 -0244590 12 4 1'04004°8 .. 41'°556238 IZ 41-0712080 I2 41'0867935 12 36 ,6 
4I'I8033I2 .. 41'1959250 1. 4 I '2 Il:S200 [2 41'2271162 12 41<2427136 12 36 '7 
4I'336323Z 12 41'3519290 1. 41'3675360 I2 41'3831441 12 41'391\1535 12 36 '8 
41 '492 4347 12 4 J '508052 4 12 41'5236713 12 41'53929 14- 12 4 1 '5549121 12 36 '9 , -41,6486653 4 1'6199257 12 4"6642949 12 12 41'6955577 [2 4I'7U I909 .. 37'° 
41-8°5°148 .. 41-8206563 12 4 1,8362989 12 4 1-85 19427 12 41,8675878 .. 37" 
41'9614827 J2 41"977060 .. 4['9927905 12 42'0084462 .. 42'0241030 I2 37'2 
42'1180688 12 42'1337339 I2 42'1494002 I2 42'1650677 12 42'18°7363 '2 31'3 
42'2747728 .. 4 2'2904496 12 42'3061277 '2 42'3218069 12 42'3374873 12 37'4 
42'4,115943 12 42 '4472829 12 42'4629726 I2 42'4786636 I2 42'4943557 I2 37'5 
42'5885329 12 42 '6042333 .. 42'6199347 .. 42-6356314 12 42~65134J2 12 37'6 
42'1455885 I2 42'76 [3005 .. 42'1170 131 12 42:7927280 I2 4·,Sos.434 12 37'~ 
42'9027607 12 4 2'9[84843 12 42'9342°91 12 42'9499350 I2 42'9656621 I2 37' 
43*0600491 [2 43'0757844 12 43'09I5208 12 43'.1°72583 12 43'1229970 I2 37'9 

43'2174535 , .. 43'2332004 12 43'2489483 U 43"646914 12 43'2804477 12 38'0 
43'3749736 12 43'3907320 12 43'4064915 I2 43'4222521 12 43'4380139 I2 38'1 
43'53,60g0 12 43'5483789 12 43'5641499 l2 43'5799221 II 43'5956954 II 38'z 
43'6903594 II 43'1061408 II 43'1219233 II 43'1377069 I[ 43'75349'7 II 38'3 
_U,8482246 II 43'8640174 I[ 43'8798114 II 43'8956065 I[ 43'9II4027 I[ 38 '4 
«-0062042 II 44'0220084 I[ 44'03181 38 II 44'0536203 I[ 44'0694280 II 38 '5 
«'I642919 rr 44'IRoII36 II 44'19593°3 II «*21I1483 II #'2275673 II 38 '6 
44'3225055- II 44'33833'5 II 44'3541606 II 44'3699899 II 44'3858203 11 

3
8 '! 44'4808266 II 44'4966649 II 44'5125°44 II 44'5283450 II 44'544r868 If 38 , 

44'639'609 II 44'65-51106 I[ , 44 '67096'4 II 44,68681 33 II 44'7026663 II 38'9 

44"7978082 rr 44,8'3669' II 44'8295312 II 44,8453944 II 44,8612587 II 39'0 
44'9564681 II 44'972340 3 II 44'9882136 II 45'0040880 II 45'-0199636 II 39'1 
45'1152404- II 45'1311238 II 45'141008• II 45'1628940 II 45'1787808 II 39'2 
45-2741248 II 45'2900194 II 45'3059151 II 4S'32I8u9 II 45'3377099 II 39'3 
45'4331209 II 4.S'44_67 II 45'4649336 II 45'4808415- II 45'4967506 II 39'4 
45'5922286 II 45'608'455 II 45'6240635 II 45,63998.6 II 45-655_8 II 39'5 
45'75'4474 II 45'7673754 II 45'78330 45 II 45'799'347 II 45'8151660 II 39'6 
45'9107712 II 45'9267163 II 45'9426564 II 45'9585977 IX 4S'974S40[ IX 39'7 
46-07'02176 II 46 .0861677 IX 46-102IIgO II 46'11807[3 II 46 '134°247 II 39,8 
46'2297684 II 46'2457'95 IX 46 '26'6918 II 46-2776551 II 46'2936195 II 39'9 

46*3894292 II 46'40540 [<1- II 46'42I3746 II 46'4373489 II 46-4533'44 II 40'0 
46'5491999 II 46 '5651830 II 46-S8u672 II 46'S97~5lS II 46 '6131389 II 40 'X 
46,~ogo8oI II 46'725°141 II 46'7410693 II 46'7570655 II 46'7730628 II 40 '2-
46, 9069; II 46'8850~45 II 46'9°10805 II 46'9170876 II 40 '9330958 II 4°'3 
41'029 1679 II 47'0451 38 II 41'0612007 II 47"011218, II 47'0932378 II 4°'4-
41'1893751 II <¥r2054017 II 47'2214295- II 47'23745s. II 47"534883 II 40 'S 
47'3496g06 II 47'365728r II 47'38 '7667 II 47'3Q78064 II '17'4 1 3847' II 40'6 
41'5 1oU43 H 41'5;1;61626 II 47'5422120 II 47'5582625 II 41'5743140 II 4°'A 
41'6706459 It 41'6867050 II 47'7027652 II 47'~.88264 II 47'P48887 II 40-
47'8312852 II 47'8473550 11 47'8634259 II 47' 794979 " 47' 955709 II 4°'9 

47'9920318 II 48'oo8tl2 3 II 48 .... 4'939 II 48"'402166 II 48'0563604 II 41'0 



20 LOG r (x) FROM X = 1,0 TO X = 50,9 BY -01 ",=41,0 to 46,0 

0 1 S 8 

I " 
4 100 47"9II6451 II 47'9277203 II 47'9437965 II 47"9598739 II 47'9759523 II 

4 1 "1 48-072445 2 II 48,08853II II 48'1°46181 II 48'12°7062 II 48'1367953 II 

4 1-2 48 '2333524 II 48'2494490 II 48'2655466 II 4 8'2816453 II 48 '297745 1 II 

41'3 48'3943662 II 48'4104735 II 48'4265818 II 48'4426911 II 48'4588016 II 

41'4 48'5554865 II 48'5716044 II 48'5877233 II 4 8'6038433 II 48'6199644 n 
41'S 48'716713° II 48'7328414 II 48 '7489710 II 48'7651016 II 48'7812332 II 

4 1'6 48 '8780453 II 48'8941844 II 48'9103245 II 4 8'9264657 II 48 '9426079 n 
41'7 49'0394834 II 49'0556330 II 49'0711836 II 49'0879354 II 49-1040881 II 
4 1 •8 49'2010268 II 49'21 7187° II 49'2333481 II 49'2495 1°4 II 49'2656737 II 

41"9 49'3626754 10 49'3188461 10 49'395"177 10 49'4111905 10 49'4213643 10 

4Z'0 49'5244289 10 49'5406100 10 49'55679" 10 49'5729754 10 49'589 1596 10 
42 "1 49'686287' 10 49'70 24786 10 49'7186712 10 49'7348649 10 49'7510596 10 
42 '2 49'8482496 10 49,86445.6 1O 49'8806546 .0 49'8g68587 10 49'9130638 10 
42'3 50-01°3163 10 50'0265287 10 5°'0427421 10 50 'os89565 10 50-0751720 10 
4'2"4 50<1124868 10 50-1887°96 10 SO' 2049334 10 50'2zuS8z 10 SO'2373Sfl 10 
42 '5 50 '33476II 10 50'3509942 10 50"3672283 10 50 '3834635 '0 5°'3990997 ro 
42 -6 50 '4911387 10 50 -51 33821 10 50 "52 96266 10 5°'5458721 '0 50 "S6zII86 10 
42 '7 50 '6590194 '0 SO,6158 732 10 50'69z 1279 10 50 ']083837 10 5°'7246406 '0 
42-8 5°.8222°31 10 50 ,838467

' 
10 5°.8547322 10 50 '8709982 10 50 '8872653 10 

42'9 50'9848895 10 SI"OOII637 '1O 51 '01 7439° 10 51'0337153 10 51'0499927 10 

43-0 51'1476782 10 5N039027 10 51'1802482 10 51'1905348 10 51*2128223 10 
43'1 51'3105692 10 51'3268639 10 51'3431596 10 51'3594563 10 5 1'375754' 10 
43'2 51'4735620 10 51'48g8609 10 51'5061728 10 51'5224798 10 51'5387877 10 
43'3 5 1'6366566 10 51'6529717 10 5 , '66g2877 10 51'6856048 10 51'7°19229 10 
43'4 5 1']998527 10 51,8161 779 10 5 1'832S041 10 51,8488313 10 51'8651595 10 
43'S 5"9031500 IO 51'9794853 10 51'9958216 10 52'0121589 10 52 <0284972 10 
43'6 5 2'126548 3 .0 52'1428936 10 52'1592400 10 52'1755874 10 5 2'19 19358 10 
43'7 52'2900473 10 52'3064021 10 52-3221592 10 52'3391I66 10 52'3554751 10 
43'8 52'4536469 1O 52-4700124 1O 52'4863788 10 52'502 7463 1O 52'5191148 10 
43'9 52'6173467 10 52,6337222 10 52'6500987 10 5 2'6664762 1O 52'68.8541 10 

44'0 52·]8II46 7 10 52'7975322 10 52'8139.86 10 52'830 3061 10 52,8466946 10 
44'1 52 '9450464 10 52'9614419 10 52'9778383 10 52 '9942358 10 53'0106342 10 
44'2 53'1090458 10 53'1254512 10 53'1418576 10 53'1582650 10 53'1746734 10 
44'3 53'2731445 10 53,·895599 10 53'3059762 10 53'3223935 10 53'33881I8 10 
44'4 53'4373424 10 53'4537677 10 53'4]01939 10 53'4866211 10 53'50 30493 10 
44'5 53'6016392 10 53'0180744 10 53'6345105 10 53,6509475 10 53'6673856 10 
44'0 53'7660348 10 53'7824797 10 53'7989251 10 53'8153726 10 <53,83 18206 10 
44'1 53'9305287 1O 53'9469836 10 53'9634393 10 53'9198961 10 53'9963539 10 
44,8 54'0951210 10 54'"I5856 10 54'1280512 10 54'1445178 1O 54'1609853 10 
44"9 54'25gBII3 10 54'2762857 10 54'29276n 10 54'3092374 10 54'3257148 10 

45"" 54'4245993 10 54'4410835 10 54'4575687 10 54'4140 548 10 54'4905419 10 
45'1 54'5894850 10 54,6059789 10 54'6224138 10 54'63896Q7 10 54'6554666 10 

45"' 54'7544681 10 54'7709717 10 54'7874763 10 54'8039819 10 54,82°4885 10 
45'3 54'9195483 10 54"936061 6 10 54'9525759 10 54'9690912 10 54'9856075 10 
45"4 55,oSf7254 10 55'1012484- 10 55'1177724 10 55"1342974 10 55'1508'33 10 
45'5 55"2499993 10 55'2665320 10 55'2830656 10 55-2996002 10 55'3161358 10 
45'6 55'4'53096 10 55'4319 120 10 55'4484553 10 55'4049995 10 55'481 5447 1O 

45'i 55'5808363 10 55'5973882 '" 55'6139411 10 55'6304950 10 55-6470498 10 
45' 55'7463990 10 55'7629606 10 55'7795231 1O 55'7g60865 10 55-8126510 10 
45"9 55'910°570 10 55'9286287 10 55'9452008 10 55'9617738 10 55"9783418 10 

46-0 50 'o718II9 10 56'<>943925 10 56'II09H2 10 56 '1275568 10 56 '144 ' 403 10 



.,=41-01046"0 LoG r (x) FROM X= 1-0 TO x = 50-9 BY -01 21 

6 6 1 8 9 

47'9920318 It 48'00811 23 II 48-024 1939 II 48-°4°2766 II 48-0563604 II 41'0 
48-1528855 It 48"1689767 II 48"1850690 II 48-2011624 It 48"2172569 If 4t'l 
48"3138460 II 48"3299479 II 48'3460S09 1I 4S"36ZJ549 II 48-378.600 It ,P'2 
48'4749[31 II 48'4910256 II 48'50 71393 It 48"5232539 II 48"5393697 It 41"3 
48"6360865 rI 48-6522097 11 48"6683339 II 48"6844592 II 48"1°05855 IX 4t"4 
48"1973559 II 48"8134997 II 48"8295345 II 48"8457704 II 48"86t9073 rI 4 1"5 
48"95875'2 II 48"9148955 It 48 '9910409 II 49"007,8'3 II 49-0233348 II .p-6 
49'12024[9 II 49"1363968 It 49'1525527 II 49"168, 091 II 49"1848671 II 41"1 
49'2818380 II 49'2980034 1I 49"314'698 II 49"33°3373 II 49"3465058 10 4 I 'S 
49"4435391 to 49'4597150 10 49"47589'9 10 49'4920698 10 49"5082489 10 41'9 

49"6053449 to 49'6215313 10 49"6377187 to 49"553901
' 

1O 49"6700965 10 42'0 
49-767'553 10 49'7834521 10 49"7996499 to 49"8158488 to 49"8320487 10 4 2 '1 
49'g2QZ6<)9 10 49"9454771 IO 49"9616854 to 49"9178945 10 49'9941°49 10 4 2 '2-
50'0913886 10 50 ' 1076062 10 5°'1238248 to 5°'14°°444 10 50'1552651 10 42 '3 
50'2536110 10 50 -2 6g8390 10 50"2a,;o679 10 5-0 '30'22 979 10 50 '3 1852 90 10 

4
2
'. 50'4159310 10 5°"432-1752- 10 5°'4484 145 1O 5""4646549 10 50"4808963 10 42'S 

50"5783662 '0 50"5946148 to 50'6108644 10 5°-6271150 10 50"6433667 10 42.6 
50"7408984 10 50"7571573 '0 50 -7734172 10_ 50"7896782 10 50.80594°1 1O 4'2'7 
50"9035335 to 50'9198026 10 50'9360728 to 50'9523440 10 50-9686162 10 42-8 
51'0662710 10 5 1-08255°4 '0 ,51'0988308 10 SI"USIU3 10 51-1313941 10 42'9 

51'2:291109 10 5 1'2454005 10 5I'2616g12. 10 5 1'2779828 to 51'2942155 10 43'0 
51'3920529 10 5 1'4083527 10 51'4246 535 10 51 -440 9553 10 51-4512582 to 43'1 
51"5550<)66 10 5 1'5714066 10 5 1'5817 176 10 5 1.604°296 to 5 1'62°3426 to 43'2 
51'7182420 10 5 1'734.5621 10 51'7508832 10 51"7672054 '0 51"7835285 10 43"3 
51,8814887 10 5I"8978 t89 10 5 1'9141502 10 5 1'9304824 10 5'"9468157 10 43"4 
52'°448365 10 52'06:n769 1O 5 2'°775182 10 52"0938605 10 52'II02039 10 43"5 
52'2082852 10 52'2246356 10 52'240987° 10 52'2573395 to 52'21364}29 10 43"6 
52"3718345 to 52'3881950 1O 52'4045565 10 52'4209189 10 52"43728'4 10 43"7 
52"5354843 10 52 '55 18548 10 52'5682263 10 52"5845988 10 52"6009723 10 43"8 
.52-6992342 10 52 '7[56147 10 52'7319962 10 52"7483187 10 52<154152• 10 43"9 

52"8630841 10 52"8194746 to 52"8958560 10 52'9122585 '0 52"9286520 10 44'0 
53'°'27°337 10 53'043434 1 to 53"0598355 10 53"076'380 to 53'09"264[4 1O 44'1 
53'1910828 10 53"2074931 10 53'2239045 10 53"'403169 10 53'2567302 10 44'2 
53'350523IJ 10 53'3716,514 10 53"388072~ 10 53"4044949 10 53'4209I8z 10 44"3 
53"5194785 to 53"535908 7 10 53"552339 10 53"5687720 10 53.5852051 10 44"4" 
53'6838:147 10 53"7002547 10 53"1167058 10 53"~3141g 10 53"7495908 10 44"5 
53"848'695 10 53"8641194 10 53,88II702 10 53- 76221 10 53'914°149 10 44"6 
54'0128126 10 54'02.92723 10 54'0457330 10 54-0621947 10 5+"0786574 10 44"1 
54"1774539 10 54'1939234 10 54"2103939 1O 54" .. 58654 10 5+"2433378 10 44-g 
54'3421931 10 54"3586724 10 54"3751527 10 54"3915339 10 S4'408rr61 10 44"9 

5 .. :5°1°300 10 ,54'52:35191 10 54'540009 1 10 54"5555001 10 54'5729921 10 45'0 
54"6719644 10 54"6884632 10 54"10496'9 10 54'72.14637 10 54"1319654 1O 45"1 
5."8369960 10 54"8535045 10 54,8700140 10 54"8865245 10 54"9030359 1O 45'2: 
55'002-1247 10 55'018~29 10 505'0351621 10 55'05168.22 10 55"0682033 1O 45"3 
55"16'3503 10 55"1838781 10 55'2004°']0 10 55"2169368 10 55"2334575 1O 45"4 
,5,5'3326724 10 55"3492099 10 55"3657484 10 55"3822878 10 55'3988282- 10 45"5 
SS"4980g0g 10 55'5 146381 10 SS'S3 II862 10 55"5477352 10 55"5642853 10 45"6 
55"6636056 10 55.6801624 10 5S'6¢12O [ (0 5S'r32788 10 55"7298384 10 45"7 
55-8292:163 10 55"B457827 10 55'8623500 10 55' ']89r82 10 55"8954874 10 45"8 
55"9949228 10 56"OII4g81 10 55 "0280156 10 56-0446534 10 56-061232:1 10 45"9 

56"1607248 10 56 '1773102 10 56"'9389~ 10 56'2:l°4!40 10 56-2270723 10 46 '0 



22 LoG I' (x) FROM X = 1"0 TO X = 50"9 BY "Ol ",=46·0 to 50-9 

0 1 3 B • 
46 '0 56'0778II9 10 56"0943925 10 S6'II09742 10 56 '1275568 10 56' I 4414°3 10 
46 '1 56'2436616 10 56'2602518 10 56'2768429 '0 56'293435' 10 56'3100281 10 

46 '2 56 '4096065 10 56'4262062 9 56'4428069 9 56'4594°85 9 56*47601 II 9 
46 '3 56 '5756465 9 56'5922557 9 56 <>088658 9 56.6254770 9 56.6420890 9 
46'4 56 '7417813 9 56-7583999 9 56-7750 '96 9 56'79164°1 9 56.8082617 9 
46 '5 56'9°801°7 9 56"9246388 9 56 '9412679 9 56 '9578979 9 56 '9745289 9 
46 '6 51"0 743345 9 57"0909720 9 51'10]6105 9 57'1242 500 9 57'140~ 9 
46'1 57'24°752 5 9 57'2573994 9 57"'740474 9 57'2906962 9 57'3°73460 9 
46.8 57'4072645 9 57'4239.08 9 57'44°5781 9 57'457'364 9 57'4738956 9 
46'9 57'57387°3 9 57'5905360 9 57<>072027 9 57'62387°3 9 57'64°5388 9 

47'0 57'74°5697 9 57'7572448 9 57"773gz08 9 57"7905977 9 57"8072756 9 
47'1 57'9073625 9 57"9240 469 9 51"9407322 9 57'9574185 9 57'9741057 9 
47'2 58 '0742485 9 58 '0909422 9 58 '10]6368 9 58' 1243324 9 58-14 10.289 9 
41"3 58'2412275 9 58'25793°5 9 58 "746344 9 58'2913393 9 58'308°45° 9 
47'4 58'4°82992 9 S8'42 50IIS 9 58'441 7247 9 58 '458"4388 9 58'475'539 9 
47'5 58'5754636 9 58'5921851 9 58'60890]6 9 58'6256309 9 58'64'355' 9 
47'6 58'742 72°4 9 sS'15945I1 9 sS·7]618.8 '9 58'7929154 9 58 '80g6489 9 
47'7 58'9100694 9 58'9.68093 9 58'943550' 9 58'9602 920 9 58"977°347 9 
47'8 59'°7751°3 9 '59"0942595 9 59'1110096 9 59'1277605 9 59'1445124 9 
47"9 59'245043' 9 59'2618015 9 59"785607 9 59'2953.08 9 59'3120819 9 

48'0 59'4'26676 9 59'429435° 9 59'4462°34 9 59'46291'7 9 59'4797409 9 
48., 59'5803834 9 59'5971600 9 59'6'39375 9 59'6307'59 9 59'0474953 9 
48 '2 59'74819°5 9 59'7649]62 9 59'78 ']628 9 597985504 9 59'8'53388 9 
48'3 59'9160886 9 59'9328834 9 59'949679' 9 59'9664758 9 59"983'733 9 
48'4 60.084°776 9 60-1008815 9 6o'II]6863 9 6o"3449ZO 9 6o"5 .. g86 9 
48'5 60'2521572 9 60 .• 68970' 9 60'2857140 9 60'3025988 9 60'3194'44 9 
48'6 60'4203'273 9 60'437'493 9 60'4539722 9 60'4707960 9 60-4876.°7 9 
48 '7 60'5885877 9 60'6054187 9 60.06222506 9 6o,63g0834 9 60'65591 7 1 9 
48 '8 60'756938• 9 60'7737782 9 60-790619 1 9 60,8074609 9 60.8'43°36 9 
48'9 60'9'53186 9 60"94222]6 9 60-9590775 9 60'9759283 9 60"99'7799 9 

49"0 61'0939088 9 61-11°7667 9 61-1276256 9 6r'I444853 9 61,,613459 9 
49'1 61'2625285 9 61'2793954 9 61'2962631 9 61"3 1 31318 9 61"3300014 9 
49"2 61'4312375 9 61'4481133 9 61'4649900 9 6"4818676 9 6"4987461 9 
49'3 6,.6000357 9 61-61692°4 9 61'6338061 9 6,.65069.6 9 61'6675799 9 
49'4 61'7689229 9 6"7858165 9 6I·8021IIO 9 6"8196064 9 6,,8365°'7 9 
49'S 61'9378gg0 9 61'9548014 9 61"9717048 9 6"9886090 9 62'0055 14 2 9 
49'6 62'106g636 9 62'1238149 9 62~140787I 9 62'157']002 9 62'17461 42 9 
49"A 6z·.]6II67 9 6202930 369 9 62'3099579 9 62'3.68798 9 62'34380'7 9 
49' 60'4453581 9 62'4622870 9 62'4792169 9 62'4961476 9 62"5130793 9 
49'9 62'6'46875 9 62.6316253 9 62'0485040 9 6.·6655°35 9 60'68'4439 9 

so-o 62'7841049 9 62-801°5 14 9 62'81 79989 9 62-8349472 9 62.8518964 9 
50 "1 62'9536100 9 62"9705653 9 62'987521 5 9 63""044786 9 63~Z14365 9 
50 "2 63"1232026 9 62'14°1667 9 63'15713,6 9 63"'740975 9 63'19 10642 9 
SO'3 63'2928826 9 63'3ogS555 9 63'3268291 9 63'3438037 9 63'360779' 9 
5°'4 63'46 '0499 9 63'4796314 9 63'4966'38 9 63'5'35970 9 63'53°5812 9 
5°'5 63·632 S04· 9 63.6494944 9 63'6604854 9 63'6834774 9 63'7004JOZ 9 
5°'6 63.8024453 9 63.819444' 9 63.8364439 9 63,8534445 9 63.87°4460 9 
50'~ 63'972473' 9 63"9894806 9 04'0064890 9 64'0234983 9 0."04050!4 9 
5°' 04'142 5874 9 04'15960 36 9 04'1]66'06 9 64'1936385 9 64'2106573 9 
50"9 04'3127881 9 04"3298109 9 04'3468385 9 04'3638651 9 04'3808925 \I 



%=46,0 to 50,9 LOG I' (x) FROM X = 1·0 TO X = 50,9 BY '01 

, .. ' 

6 . 8 7 8 9 

56,.601'48 '0 50 -1 773 102 .0 56-'93ilg66 .0 56'21°484° 10 56'227°72.3 .0 46-0 
56'3266221 '0 50'3432 111 '0 56 '3598130 10 56'3764099 10 56'3930077 IO 46-1 

56'49·6I¢ 9 56'50921"91 9 56-5'58245 9 56'5424309 9 56'559038. 9 46 '2-
56-6581020 9 S6'6'53I60 9 56--69 19309 9 56 "7085467 9 56'1251635 9 46'3 
56-8'4884' 9 56-~IS076 9 56'8581319 9 56,8141572 9 56'89138 35 9 46'4 
56'9911608 9 57'0077936 9 57'02442 14 9 57'0410622 9 57'°576978 9 46 '5 
57'15753'7 9 57'174114° 9 57'1908112 9 57'2074613 9 51'2241064 9 4&6 
51'3'39967 9 57'3406+8+ 9 57'3573°10 9 57'3739546 9 57'3906091 9 46 '7 
57'4905557 9 51'50 72167 9 57'5'38787 9 57'54054.6 9 57'5572°55 9 46 ,8 
57'6572083 9 57'6738781 9 57'690 5501 9 57'7012223 9 57'12 38955 9 46'9 

57'8239544 9 57,8406342 9 57'8573'49 9 51'8739965 9 57'8906'90 9 ·n'o 
51'_7938 9 58'0074820 9 58'.0241129 9 58'°4°8638 9 58'0515557 9 41'1 
58"571264 9 58"744247 9 SS'I9II24° 9 58'2°18242 9 58'2245254 9 41'2 
S8'32 41.';t8 9 58'34'45~ 9 58'3581680 9 58'3748775 9 58'39'5879 9 47'3 
58'4918699 9 58'5°858 9 58'5253046 9 58'5420233 9 58'5587430 9 41'4 
58-659°8°5 9 58'°758066 9 58'69'5337 9 58'70926,6 9 58'7259905 9 47'S 
58,8.63834 9 58,843 U87 9 58,8598550 9 58'8765922 9 58'8933303 9 47'6 
58'993718+ 9 59'0105229 9 59'0'7'68+ 9 59'0440148 9 59'0607621 9 47'7 
59'161.2653 9 59'1780190 9 59"947131 9 59'2.115292 9 59'2282857 9 47'8 
59'3.88439 9 59'3456068 9 59'36'3706 9 59'379'353 9 59'3959010 9 47'9 

59'4965 141 9 59'5132861 9 59'53°°591 9 59'5468329 9 59'5636077 9 48 '0 

59'6642755 9 59'68'0567 9 59'6978388 9 59'7 t 46'lI8 9 59'7314°51 9 48.[ 
59'8321282 9 59'8489'~ 9 59,865]096 9 59'8825017 9 59'8992947 9 48-2 
60'00007 17 9 60'01687 11 9 60'0336]'4 9 60'0504125 9 60'06]2746 9 48'3 
60'1681061 9 60'1849145 9 60-201 7238 9 60'218534° 9 60-2353452 9 48'4 
6o'33M 310 9 6o-35304~ 9 60'3698668 9 60-3866861 9 60'4035063 9 48,S 
60'5044463 9 60'5212727 9 60-5381001 9 60'5549.84 9 60'57'7576 9 48'6 
60'67'75'7 9 60'6895872 9 6o'7~236 9 60'~232609 9 60'7400991 9 48'7 
6o'84II472 9 60,85799'7 9 60,874837' 9 60- 916834 9 60'9085306 9 48'8 
6"oog6325 9 61'0264860 '9 01-04-3340 3 9 61'0001956 9 61'07705 11 9 48'9 

-61'1782074 9 6"'950699 9 6I'ZU9332 9 61'2287974 9 61'2456625 9 49'° 
61'3468718 9 61'36 37432 9 61'3806154 9 6"3974886 9 61'41436 26 9 49'1 
61'$156255 9 6['5325058 9 <;"5493869 9 61'56626g0 9 61'5831519 9 49-z 
61-6844682 9 61'']013574- 9 61'~182414 9 6"7351384 9 61'7520302 9 49'3 
6"8533999 9 61-8102979 9 61' 87'068 9 61'9040967 9 61'9209974- 9 49'4 
62-0224 202 9 62'0393211 9 62'°562349 9 M'07314-36 9 62-ogoo532 9 49'5 
62'1915291 9 62*2084449 9 62'22536 15 9 62'2422190 9 62'2591974 9 49'6 
62'3607264 9 62'3776509 9 62'394576+ 9 62-4IIS027 9 62'4284300 9 49'7 
62'5300118 9 6"546945' 9 62'5638794 9 62'5808'46 9 6"5977506 9 49'8 
6"6993852 9 62'7,63'74 9 62'733'7<'4 9 6z'750Z1 44 9 62'1671592 9 49'9 

6" 8688465 9 6.,8857974 9 62'9021492 9 62'9[(17019 9 62'9366555 9 50 -0 
63'0383954 9 63'055355' 9 63'07'3156 9 63'0891771 9 63'1062394 9 SO" 
63':1080317' 9 63"2250002 9 63'24'9695 9 63'2589397 9 63'2159107 9 SO" 
63'3777554 9 63'39473'5 9 63'411 1106 9 63'4286895 9 63'445669' 9 SO'3 
63'547566• 9 63'66+55'0 9 63'581538 7 9 63'5985 263 9 6,3'6155148 9 50'4 
63'~74639 9 63'7344584 9 63'75'4538 9 63'768+5°' 9 63'7854473 9 5°'5 
6,1' 74484 9 63'90 445'6 9 63'9214556 9 63'938+606 9 63'9554664 9 50-6 
64'0575194- 9 64'07453'3 9 6+'0915440 9 64'1085576 9 64*1255721 9 50'~ 
64'2216769 9 64'2446974 9 6+,.617,88 9 64'2787410 9 64'2957041 9 50' 
"'1'397920] 9 6+'-1'-19498 9 6+'0\319798 9 6+'4490,06 9 64'46604'3 9 5°'9 
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