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xTRunucTion

Tho function \Fla, p, x) (with Integral or half integral vahns of the parmter
p and a) occurs in distributions of many important statistics such as (1) FSiatistie under
non-nul) hypothesia (2) multiple i flickent (for a partioular type of parent pupuls-
tium) (3) Studentised DS io; and In ing the five or one perernt tables of thene
Statislica we have to use the sbove function for various values of @, p and the srgument g
In this paper we are giving values of |Fi(a, p, ) forp=1,2,3 and 4; « fmm 210 25;
amd 7 from 2 to 13.5.  Further valuce will bo published later.

The most general notation of the hypergeometric serics was givea by Pochhammer,
which may be stated an
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where (a)y =ele+ 1) (a+2)...(a4n—1)and (a), = ). Pyle, p, 2} ks & particular
cane of the abore scries where pwm g = |,

Thus
Bl == Dlla—t X (eta-OlalXora-his .o
Wihen a = p in the above exprexsion we havo

WFlep el x4 224 o alae P &)
We must obviously exclude the caso when g ia 8 negative integer ; if « s & negatise integer
the arrics becoines a polynomial in 2. Tho scrics (2) satinfies tho differentinl equation
d [
z .'5._(,_,,,_'% —aym0 e 0

An independent solution of the ubove differential cquation szt~ ,F,(w — p + 1, 2 —p, ).
For all valurs of « of finite modulus ,F(a, p, 2) = ¢* F\(p — @, p, — 5) when Rir) <0;
sFilm, py 2) admits of the asymptotic expansion which may bo written as

(P=OYe~-a—tt (~2)* K0, 1=p+a, 1—a, —é—) . 18)
The etrur whivh results from stopping at the &t term of this wics ks at mont of onler 5221
when |x) Ja large and (— 2) = exp {~a log (— 2} tho logurithm having its principal valuwe
whoso irsaginary part lies between £%,2. The nature of the asyinptotic valw, when I« is
large and R(z) > 0 is

Fila, p, )men(p=1) a=1)1 2 F,(p~0, 1 =a, l/z) )
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Comatruction of Talles. We have calculated the value of \F (e, p, r) for a=2, 3, .. 25,
p=1,23and 4 and re=23,38,57,7, 8.4,0,108, and 138. For a = 2,3, p= 1,2
and foe sl valucs of x we dircctly caleulnted the value of the function correct to six significant
figurea ; these wo call our basic values. We then naed the following recursion formulac for
tho evaluation of the function for higher valnes of aand p ¢

a \Fat), p, Dm(zi2a—p) Fila, p, 2)+(p~a) |Fila—1, p, 7) o (8
(p—a)z (Fy(m, p+1,5)=p(p + £=1) ;Fila, p, ) +p(1=p) \Wila, p~1,2) P

For oxample for p == 1 we know tho valucs of the function for @ = 1 and 2; substituting these
two values in the right hand of (8) we get values for @ = 3. Repeating the prooess we can
get valucs of the function for any valuo of . In the same way we can tme (1) in the case
of p. The following recursion formulae are of general interest.

ap Fifa+ L, p,2) = pla+ 2) (e, p ) = slp — a) File,p + 1,7) .. (1)
aF(e+1,p+ L) (a—p) Fle,p+1,2)+p,Ffap s} .o (1)

One point must be mentioned here.  For high valucs of a and p the values of the function
become very largo ; and it is more convenient to use a multiplying factor. Thus to get the
actual value of the function wo have to multiply the tabubated figure by the common factor
e which, correct to weven significant figures, is 3200017,

Accuracy of the Table. For all valucs of p and x and upto « =15, the values of the
function are cotrect up to five aignificant figures, from a = 18 to @ m 23 to four significant
figures. To text the accuracy of tho table we evaluated the function directly for aclected
values of p and x, which aro compared with tabulated valuesin table (1)

With the greatest pl Lacknowledys my indobtednena to Prof. P. C. Mahalanobis
and Mr. Samarcndrn Nath Roy for their valuable suggextions and to Mr. 8. Raja Rao of the
Statistical Lat ry for general asaiat in the actual ical calenlations of the table,

TasiLe (1). Tug AGREEMEXT BETWEEN CaLCULATED VALUE BY XERIES AND
THE VALUE rROM TRE TABLE.

No | a [ H Rerios Tablo
1 [ 1 LR} 31824 ER{l]
2 14 t 87 0 -RR4RD
3 ] 1 2-0 ol
4 . 1 "o 8-1378
L} 8 2 30 10-+x0-083%4
o 10 2 10 15427
7 n 3 00 11 -4y
a 18 3 10-8 27437
2 2 3 188 242-24
10 1 4 10-4% 083317
1" " (] 108 108 -89
12 20 4 138 2178 x 100
13 22 4 135 x I
" 24 l L] | 138 883 % 100 I3 x Jue
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