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Ona Certain Class of Groups

Nep. Math., Se. Rep. by D.R. Bajracharya
1977, Vol.2, No. 2.

Let |K be the class of all groups G such that every fully invariant
sub-semigroup of G is a fully invariant sub-group, in other words,for
an arbitrary element x &G there are endomorphisms €3, §, +++s §n
such that
L= £ Sy £,
x It is evident that finite groups and Abelian groups are in |K. But
it is not known whether the free group belongs to IK (see Problem 1, [2]).
In this note we shall prove the following:

Theorem: Any relatively free nilpotent group G of class g 3 belongs
to IK.

It is better to mote, first of all, the following useful relations

which can easily be deduced. All a's in the following relations belong
to a nilpotent group of class 3.

L [lag,aylia] ™ = [ay,laq,a4]]
2. Uagadapt] = lag,aglead ™, (laga,) e = [agaglen™
3. [lag,a),a08;] = [lag,a4),2¢ ]« [[ag,a4],21]

[lag,a] Tay,ay].ap] = [lagasliag). [lag,ayl, g

b lag.ay] [ageay] = [agagl [ag,a4]
5, [a;l,sgll = -Eﬂiasj] [[aiaajliaiaj]-1

5. (lapia] liad = [lag.ayl,sg
7. [{azl.a'j'll.aill = [Iai.ajl.ak]'l

Proof of the Theorem. Let G be a velatively free nilpotent group
of class £ 3. (By a relatively free group, we mean a group which
possesges a generating sst such that every mapping of this set into
the group can be extended to an endomorphism.)






Then by 4(x) = [augay 1770,
Thereface, “i-;n; ﬁhﬁi’j (ﬂr =xh
(li) Mchﬁlidﬂ: an element x € G which 1s of the form
- ‘_ " % ‘mi%uh.‘ffi “1“ o, a%’aﬂj] "‘k]
14REn
Proceeding as in m. we get

A = §¥00 ... Wy an} #Il'l“ 1,3&) W [t-’,i ;HI] o
i

LER R

Now let w be the Wrﬂl_t_nﬁ:gf@_ﬁ such that
(c) 'E.)‘!.J ’ 'fﬂ; 1= 1.2. sasase

o Vi,4k
Then v (A{x)) | q tiw Hlpi.tﬁh-,g* ok

Therefors, -A’(@g)_-;r__{a__(x})m 1
from which we can get the iaverse of x.
1
; —_ J
() x= TF n%,.mul‘ A 4}; o oty Joa 1
- TgkEm e

Xe lSjMiﬂ\ 1'3&) m il r:{%iwir‘,&]
wheze 4 jis the endomorphiem as defined 1o (B).

eSS -“k

: .hsﬂ 2 . - . j
“k:::.cbobu a factor {%,%} fm ﬁn) (such that fi, , is

Then
® {1 ii*f,ﬂ.,_m@hm. ot fﬁi’? agm, Doay, 1 P00 7030k,













2.  The Polynomials H (x;m)

In this sectfon, we restrict ourmmdmcothe spec
p=214n (L.4), and define a set of poly in&m)bythzfumh

2
l“(xm) = e mw)ﬂ) (2.1)
A eimple and direct computation yields the znl_silw&ns closed form
faGm = = GDF @O e 2.2)

=0kl (@20

which 4s obviously a pol.ydamnlo!dagmchm:. It is easy to sse
that H,(x:m) is an even function of x if n is even and an odd function
of = 4f is odd. This pelynomial is clearly a direct gemeralisation
of the Hermite polynomisl defined by (1.3) to which ir reduces when

B = 0.
Starting from (2 2), it is easy to arrive st the genmerating re-
lation

= mew |,
? — t - = = 1.1.’.-'1, 2 (2.3)
=0 (il S Bt GV

which reduces to the well-known generating relation

o )
w2 = D S w | @.4)

5 L nl
4f we put m = o and raplace x by 2x in (2.3).

Ve now give & hmgemtﬂc representation cbtainable as a direct
conssquence of the explicit representation (2.2). It is as follows:

By(xim) = < Jem1)Fo :(-—'i.n,_..._,.'%'ﬁ,."- a;(_m—_:.g,...- S ntl);
= 5 =A%) (2.5)







to the polynomial H_(x :m:p) yleld the following general result
- gy gmy omEl .
{n(m.‘ }-#:-nhzxmp;_-_ = -_(__,_1--_1_.-)‘_."“*1 ( 3 ) By (x:uzp). (3.4)

The polynomial H,(x:m:p) being a direct generalfsation of the Gould
Hopper polynomial 1!: _believed that operational formulae a: to
thauubtﬁ-ﬂadby@uﬂlﬁmﬁ]ﬁmrmyhehvelwadioz t:h:l,sset ahw

1, Carlics, L. : 1976: A theorem on differential operators, the
: Amer. Math, Hgnchly, 83(5), pp-. 351-35&

2. Gould, H.W. snd: 1962: Operational formulas comnected with two
Hopper, A.T. generalisations of Hermite polynomials,
Duke Math, J, 29, pp. 51-63.

3. Rainville, E.D.: 1960: Special Functions, Macmillan and Co., N.¥.
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2.  Sowme Generalisations

[n this section, we obtain soiie gencralisations of the Stieltfes

tronsforms by considering the Laplace transform (1.1) and its generali-
sation (1.5).

Theorem 1. If

(2.1) £(a) = S &% g(x) dx (s >0
o

where o0

(2.2) B(x) = E e hxt (xtl-m’%& m(xt) HL(t) dt,
B »

then

(2.3) £(s) -E 74 [m'l;'m';'h_:a_m]{( m,)m}'lqc(c) dat

provided that (i) 2m is not a negative integer
(1) (&) = 0(t™) for small ¢, A>0
= o~ VY for large t,4/%>0.,

Proof. Substitution of (2.2) in (2.1) and simplification gives

Lo L]

“‘"S == S
0 a

2 5

= 9 ~(a+At)x x“‘“"uk (xt) dx Y+ dt
S0 gl Bo : i }
o

-S [CA+H)t4s]"L oF1 [m—k,1; L+2m;
0

e M Gyl () de dx

T %@

by wsing a result of Erdelyd [3, pp. 215]. ‘The change of order of inte-
gratise performed above is valid due to the absolute convergence of the
S-iategral resulting from the bounded behaviour of (t) for large and
mmall ¢, and for Xy, the x-integral is absolutely convergent when







-
-1 T(-2 J t
(3.3 (s =2 E ; <L\ Clﬂqiu Bz (1+O0E )
&, 14n+2q;
zﬁi o zm} "@;‘;ﬁ%—wf‘{wl) b3

~n=1 bpbm-k ,14n;
t 3
{rr ) ”1\ oy O | WO 85

grovided that
(1) 2m is not a negative integer

(1) q+% >0, s >0
(1) AlR) =o(t™) , £ =20, M>0

=0 ™), t >0, o> 0.

froof. To obtain the required result, use (3.2) in (3.1), change the
prder of integration, and then integrate term by term the result obtain-
#d by expressing the -~ function as the sum of two infinite series.
I5. pp. 14]. It is eagy to see that the change of order of integration
#ad that of the summation and integration involved are justifind under
the given conditions since

Wp,q(”) = ofx VY for small x
) fogE & %*P) for large x 3
=d Hk.'m;(_x) = n.-,(x’-‘-‘-'"’)' for small =x
= ﬂ.{a-"‘ * %) for large x.
Cowollary 1. If we put phq =k , we get







Sequential Life Testing on Exponential Distribution
With Regular Interval Inspections

Sep. Math. Sc. Rep. y
1977, Vel. 2, No.2. by B.S. Rajbanshi

1. Introduction

A large literature exists on Life Testing, the length of life being
supposed to follow the exponential distribution or the Weibull distribu-
tion [3], [4], [5]. Epstein and Sobel Have made specific studies for
the exponential distribution which inelude sequential distribution also.
it may be pointed our that in their analysis, they have considered a
continuous inspection plan [4] for n items taken at random from the
population whose fallure density function is given by

(a.1) g,8) = L0 x50, a0,

Whers 8 may be interpreted as the average life time of the matarial

under investigation, e.g. electric bulbs, radio tubes etc; because it
is easily seen that

oo
1.2) B = S xg (3, 8) dx,
J0

In practice a continucus inspection plan is seldom enforced. Inm
gemeral, Inspectidn takes place in regular intervals, say in every 4 or
§ Kours or every day or every week at a fixed time. In the present
peper, we intend to study the effects of the regular interval inspection
plan for life testing on an exponential population given by (1.1). The
fest results in destruction of items (at least of those which fail).,

Suppose that inspection takes place at the end of successive inter-
wals whose duration 1s t each. And also suppose that x; failures are
séwerved ac the ith dnspection (L = 1,2,...,m), [The total number of
WSifs on test is n and at each Inspection, the defective units are re-
piaced by good ones, It 4s assumed that the ageing of the units while
fewting 1= negligible; in other words, the surviving old units are Sup-
powed to be a5 good as the new unita.

-

. & Sequential Probability Ratio

We adopt a sequential procedure for testing a simple hypothesis
* % = &, againet the alternative Hy : 0 = 6 (8] £ 6y). It is given
£5e errors of the first kind and the second kind should mot excead
#mall pre-assigned valuyes g and P reapectively,






17

Inspection is continued if log B 41@:;-;31'# £_log A, where A and
. " il
B are numbers determined by & and P

@.4) e, tEan(h - N) +log B £x log A < log A+ m(Ay = N)

(2.5) H; 16 accepted 1f r log A 3 log A+ ma( N = A,),

(2.6) B, is accepred 1f * log/A < log B +mn( A = A).
There relations (2.4), (2.5) and (2.6) may be rewritten as:
Inspection is to be continued
log B +mn( X -A) log & +m (N - N)

(2.7) 1f — Lr <&
log I\ log £

(2.8) Hl ig accepted if the mumber of failures upto the mth inspection,

log A+ mal Ny -
T ’

Then r, is called the rejection number.

(2.9) H, is accepted if the number of failures upto the mth inspection,
log B +mn( Ay -Qp)
: e

Y-a.-a <

Then a, 1s called the acceptance nuiber.

As shown by Wald the test obtained by putting A = (1 - B) / ok and
B =@/(1 - 1s a satisfactory solution of the problem from the practical
point of ylew, and the sampling plan prescribed by (2.7), (2.8) and
(2.9) satisfies the requirements regarding the tolerated risks. The re-
decrion and acceptance domains are characterised by two parallel lines
#s usual whose slopes and intercepts can be computed from (2.8) and
2.9).







poa | B8
e

Relations (3.2) and (3. 3) glve the 0.0. functions in the parametric

form. For any be!-tr\u'y value of h, the point 8, L(8) computed from

(3.2) and (3.3) will be a point on the 0.C, function. The 0.C. curve
1 can be drawn by plotting a sufficlently large number of points [8, L(®)]
' corresponding to various values of h. This curve is described approxi -
mately in section 5.

(3.3) L(e) =

4, The A.5.N. Function

Here A.8.N. will mesn the average number of inspection (m) requived
to arrive at & decislon. The approximate formula of Wald for A.S.N.

£y (m) may be used If E (2) =#= 0, under the assumption that 8 is tle
walue of unknown parmge: (average 1ife-time):

log & §1 - L(8)} + log B L(8)
Eg(2)

£(x,8) x n=x
where 2 = log — >, O W a- -
I re z 8 20,0 £(x,85) (}1 (Q-p)  @E=0,1)

(4.1) Ea(w'} -

and Be(z) = g : - p(x).z, where p(x) = probability of have x failures,

®x
Thas By G-

a0\ pX(1 - p)" log
BG.(Z) 5 E (x)

e.4 n=x
(L - )

Substituting for p; and p and simplifying

ﬂ._
Eo(2) = g C) ™™ [t -0 (N - h.,)]






(a)

(8)

The Cost Functiom and Its Mini-max Solution

The cost functdun £(o,t,8) consis!s of the following components:

Cost of units destroyed in the teat = lap Kg(ﬂ) , where k = cost of
1 unit, '

Cost of the inspection: Three possibilities may arise:

(3) It is EE (n), where “\,= cost of onz inspection over all
the units,

(i) 1f the cost is proportional to the mumber of irems on inspec-

&

tion, 4t s {n Eg(m) where L = cost of inspection of one item,

ii) Cost depends only on the number of defective units which alone
are inspected and = Cnp Eg(m),

These three cases may be conslidered as exclusive or there may be a

suparposition of twe or all of them.

©

(D)

(6.1)

Since time is money (the sooner the test is finished, the better
it is, because the products may then be sent to the market), assum—
ing a linear relationship,

Cost of the time taken = Mt Bg(m), where o= a constant, depending
on the time t and average number of inspectiona Eg(m),

The cost of energy used for testing is also to be reckoned. It is
approximately -t Eg(m) where ¥ = cost of energy consumed by unit
item per unit time, neglecting the saving in energy due to the
failures in each inspection,

So the cost function f(n,t,ﬁ)' uwy'be set as equal to

Eg(n) [nkp + ¥t) + B+ At
or Eg(m) [knp + &n + At + ¥nt]
or  Eg(m) [knp + 4np +At + +/nt]
Corresponding to the conditions (1), (11) or (1i1) of (B) above.

The minimax selution is obtained theoretically as follows:







K- LBy (T Aw) =0

or

(6.8) nz-.ﬁj‘i'—lm ¢, where ¢ = KO log B/A + log &
@-e™ log N - (e A

for giveu values of t, @, this gives an optimal solution for n.

References
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- xt)

@ = xe)™2 T = t4(x = 1) ] Z Ry(x) £,  (1.4)

&5 o T_‘ s 1/2, 3/4, 1; M} Z n,,(x) - 1.5)

n=0

s, (el f4, (e+2) /4, (e+3) /43
t'l _ 1)

(A= x:)"

1/2,3/4, 13

”Z ), R, "

) nl
Explicit representation

Uml G0yl G2 - 1 n—4k

o ";_:0: (n - 4k)! (4K)! E!

! -
Hypergeometric form

=h(n-1), =k(n-2), =%(a-3);

2.2
(x) =& ,F =17 | @.8)
u = 1/2, 3/4,1; &

Recurrence Relations

In this section, we proceed to establish some differential and
pure recurrence relations for the polynomial R, (x).

Simplifying the generating relation (1.3), we arrive at

0
L - dxe + 6 22¢? - 4 & @BnedT” - anm 2. (2.0)
2=0




Hermite and L

Differentiating both sides with rTespect to X, ‘and simplifying we

get
Ry (%) = 3x Ry g (0 + 3 Ry-2(®) = x By_3(x)
- R () - R + 6 R p00 - 4 R o) + @x® + 1) Rig36)

@0
eqtmd:nz thedig?f?;iﬁf :ii:ﬁi’fﬁ iixfﬂcf;';ﬁﬁi ::1;11::‘;
Cn=d)x Ry () + 37(3-20) Ry + 2 Un-9) Rye3() - (24D (0=3) Rgy ()
=aR(x). (ZH (2.3)
jifferentiate (2.1) with respect to t, miltiply the result by t,

and add the product thus obtained to (2.1) to arrive at the following
~additional generating function for Ry(w):

e xe z
x Z (H1) R (L G.1

1 - =’ - b2 _ 2l

In this section, some axpansions of R_(x) in series of nsgen&:e,-
: ﬁpo&ynmimﬂllhaub ined from those of X in
series of Legendre, Hermite and Lagurre polynonials [1]. We first
quote some mwl&s faa: ready refersnce

- o ol (20 = 4k + 1) Pugp(®) 4.1)
iﬂ 0 . -kl _(3}"2}“.4&. . * b
b) & -t -2 () 4.2

2% g1 (o= 28) 1



H¥al @+ L

e Ed
= oo ; G-01 @ Fal,

Using the results (4.1) - (4.3) in the relation

o o
Z R (x) 7 z Cidy (rHal) ) (a2-1) 2Kx0etek
n=0 nos0 o (4k)! k!

(A0 (4.3)

it is easy to obtain
n o=l 2n-2s+l Z0-28-1

[*m] i (;2‘112.

nl (2Zn~4a+l) P,
® = Z st (3/2) =
: =tns=e 1/2, 3/4,13

a=1 .

o, n-1, a-2, n-3, s,
64 G- | x

[ & 4 4
1/2, 3/4, 1 ;

Hn-zs_‘ﬂ

® (n-2s)1 =

“Hln-k) ,~i5{n-k=1) ,-%(n-k~2) ,~%(n-k-3) ;

n - 9 \
n(x) (1 "’Qn g 4177 {xz_lz 2

*(‘ﬁ} --%(#n—l) s"’!{“ﬁ_Z} |"!'E(*|“'3) )I'E.al’é- 1;

(=), L5 (x)

Catw,

as the expansions in series of Legendre, Hermite and Laguerre polynomials
respectively.
5. Miscellaneous Results Involving Products of Gegenbauer Polynomials

In this section, we give some results for the polynomial R (x) in-
volving products of Gegenbauer polynomials 0X(x) defined by the relation







The resule cs.;) mey be used to obtatn further properties of K, (x)

I am very much nmaeu'ntt Pr. .- M. & '. estha, Mathem L istruc—
wmumﬁmﬂmdﬁuw! '

1. Rainville, E.D. : 1960 :
2. Shrestha, RM. 1970 =

PUC Seurmal, 3 (:3!  PDe 52-1!: 6.

3. Shrestha, R.M. 3 1976 & Some generating functions, T.U. Journal,
(I), pp. 59-63.
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On Generalised Hermite Polynomials
Nep. Math. Sc. Rep.
1977, Vol. 2, No. 2, by Padma N. Chaudhary
Hermite polynomial of degree n in x is defined by
[n/2)
K=

E o1 (02K

an e - _
k! {n - 2k)!

‘Various generalisations of this polynomisl are known. In the present
lisation of (1.1) :

- 1 - N m

s o — fabY [n/2m] ,-_(-‘1}"" nl (L + &)y (2vx)™
(1.2) ; Cog(®) = > - - : —
| n&.k.gv.. e @+ D)y (m - 200!

vhere m 1s @ positive integer, n & non-negative integer, v, a and b are
real parameters with b > - 1.

iis polynomlal includes the polynomials considered by Lahari 11
b, and Sister Celine [3], when b =1 and m = 1,

Replacing x by - x in (1.2), we have

showing that this set of polynomials is an even or odd function of X

according as n is even or odd, Furthermore, the definition .2) yields

(2.1 nﬁf&:{h{-x} - D* nﬁfﬁihm.

2wl o
L ady o et ew?™ IT G/, te,
n I+ 5),

(2.3) Bt 2m, 200 = O,




- “lgaaﬁwm E

h -. . o .:,
. L (2m) 20 Tt c-ﬁ-t (6L

The results (2.1) = (2.5) reduce to well-kmn results when the
parameters are specialised.

1 FatiAb Tuac ELon

We shall obtain two gmtrlting functions for the generalised
Hermite polynomials defined by (1.2).

Multiplying both sides of (1.2) by t" and summing from 0 £0 w4
we find

(b (a/2a] ¥ (1a)y, (2ry™ 2% 2

e |
Z i 2 Z Z. & @+ by (o - 2uk)!

=0
¥ a0 k=0

= exp (vxt) 1 (1+a51+0D; -t
as desired.
To obtain the second generating function, we note that

 (CIRC

=
(e)y By Ba, 2y
o=0

k=0 o
(ca ct_n‘np}.ex parameter)

ta/2m) (-D* (@), (ta)y (2ve)™ 2K ¢
t — T K (L * )y (a- 20!

ey







[n/2u] {...g;k T\' ~n 48 = 1)y
#: - (2v)® Z _ il - (4a)y (ﬂﬁt}—ﬁ'ﬁ
- H .

k(L by

5. Derivatives of B,(”'nze(t)

vifrerentiation of (1.2) with respect to x ylelds

If we repeat the differentiation s times we obtain

@F nl B, 5y 2, ®) . where D = d/dx.

a2 e nls"b) (x) =

(n - a)!

The relation (5.1) snows that the Appell characteristic of the
Bernite polymialsﬂn{k) is preserved in this case also.

Differentiating both sides of ‘the gmnrnl::lﬂg relation (3.1) with
Tespect to t and using the relation (14a,14b)

T e By gy @
(s.1) exp(2vxt) ¥y (24a;2+b; ~ £y _ TNJT_ »







as desired,

8. Integral Tavolving. ni’i:’ 2w

Among many relations betwean (:) and P, (x), one interesting
result is the following integral relation due to Curzom [3]:

(8.1) I'n(-:j- = nzl 7= 3 exp (1-:_'1:-)" £ Hy(xt) dt.
S L Y

An analogue of the result (8.2) is

(a,b) b}

. 2 £t n (s
(8.2) Pn &,3‘.(:) = Y o e C %. h(‘lﬂ} dt,

provided that n ~mk + % > 0, and
[n/2m]

n—2mk

{n b) CED* ) 1+ a)y (2ve)
(8.3) ? X m = M . TaF bsk e ﬂal

is again ap interesting generalisation of the I.eaaidre polyno~
(x). To establish (8.2), we wse (2.1) and pu = sy with
x = 1!\5! 4n the right side of (8.2) and arrive at







Determination of Expected Entrant Population to an
Academic Programme~A long Term Estimation

Nep. Math. Sc. Rep.
1977, Vol. 2, No.2. by Hridaya Bahadur Shrestha

At the time of {stroduction of the National Fducation Systems Plan
a number of directives and areas of responsibility for the development

of aducstion were introduced. Many of these were explicit in poincing
the direction which education should take, 8§ well as mentioning speci=
£ic tasks necessary to reconstruct the educational system, Higher
education did not escape criticisme of being theoretical and the skills
developad within the students as being unrelated to the development of
msnpower neads of the Kingdom. One of the specific directives to the
University wass The University will organise 2 separate admission test
to determine eligibilicy for higher educatlon (NESP; vil) so that the
sdmission test could act as &N aid to screening and placement procedure
for entrance EO educational programmes At warions institutes and campuses
of Tribhuven University. 1t is five years that the admission tests have
been practised. It is highly essentizl, therefore, to assess the entrant
population to ¥ jous dnstitutes and thereby to the Undversity, in re-
istion with the School Leaving Certificate Examination (5.L.C.) claaring
population af well as the relationship of the entrant population them-
selves for twO consecutive years.

It is the object of this paper o propose statistical nedels of
determining the relationship of the entrant populations themselves fot
two copsecutive years. Later on the case for n years has peen deduced
through induction method.

This paper describes three methods of estimating the entrant popu-
iation To an aducational progrsemne for an academic yesr, gach 41lustrated
«ith an example.

METHOD: A

Let the entrant population to the University at two successive
points of rime © and t+l be £, and Eqpl. Let eg,d and eps1,1 be the
—ntraat population to 4th educational programie 2t time t and ©+l.
Since the tWo consecutive ghservations on the entrant population refer
to a small duration of time (one year), it is reasonsble to assume &
Hnesr relationship between them as a first approximation. Therefore,







Therafore, the entrant population at the end of n years will be, using

(1.4),
oo, 20
B = &L © -i“h_;) P oo
- Pl v O T ¥Rzt
Example:

The entrant population to various institutes of T.U. for the acade-
wlc sessions of 2030/3L and 2031/32 is summar{zed in the following

table.
[ ASLE: 1 - Entrant Population to T.U. for academic sessions of 2030/31
and 2031732,
Institute Entraut Population for
2030731 v 2031/32
Science a5l X 969
fiumanities and Social Scliences 2811 U 3233
susiness Administration, Commerce and
Phlic Administration 1022 : 1202
Law 63 b 170
Educarion 927 r 668
Madicine 213 J 206
Applied Science and Technology 68 ! 140
Engineering. 319 g 187
Forestry 105 5 105
Agriculture a7 \J 86
Total for the University B416 T 6966

A\






B
E, = A T,

Taking logaritims on both sides
EX = A+ BTN (2.1)

where * over a quantity denotes the logarithm of the ssme and A* and B

are estimates to be determined by the method of least squares egtimation.

Relation (4

The estimate of the entrant populstion based on the S.L.C. clearing
population in time t+1 will be
_ Ak
B, = K+ o+ Bry (2.2)
where A over & comstant denote their least square estimates. We deduce,
therefore, that
® = ;*

ol S P
Eg, n + B T ooy (2.3)

Relation (iil

The relatfonship between the 5.L.C. clearing population n years
hence from the starting period of time and the S.L.C. clearing popula-
tion at the starting period of time might be estimated by assuming the
S.L.C. clearing population in successive years are linear related.

and hence,

Ty, npil = O T STt,nl (3.1)
whera T,, Tryq, Ty \ny & 1": 41, oyl are the $.L.C. clearing population
st the time period t & t+l and ny & ny+l years hence from the starting
point of time and Y& J are the constant estimable by the method of

least squares. (3.1) being & difference equation of first order we
may deduce, as in (1.3), that

ny ) :
Tt,n]_ = _% 5 + !—S (3.2)

LN
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The least squere estimate of A% & 8 wera found to be

A= 30447
8 = 0.196
The 1 & 5 for the SiL.C, clearing population vss Found to be
J = 1.3%
Vs - 421.382

For the academic segslon of 2034 /35, estimate of Tt.nl was

e 31871

L
so that, T_:.n = 3.929%
Toral entrant population in the year 2034/35 would be, therefore,

METHOD. C
The entrant population n years after the starting point of time
may be estimated by

A v n
B B Gy (6.1)

where { o 1s the rate of grosith of the entrant population agpumed Lo
3

vemain sanie for all subsequent Years.

Exasiple: The data on Table 2 enables us to compute

For the academic session of 2034/35, the expected entrant population
wonld then be

Bt,‘ﬁ L& 8,916
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Abelian Theorems for the Error-Transform

Nep, Math. Sc. Rep. by L.K, Shrestha
1877, Vol. 2, No.2.

1. 1Introduction

In this paper, we establish Abelian theorems for the Brror-
transform

o
f(’) -5 E:_et Erfe (ﬁt) d ((t) "
0
where ERfc(x) is the complementary Error function [1: pp.147] and is
defined by

o0
: 2
Erfe(x) = J et dr, x 0.

Here we assume s is real unless otherwise stated.
2. Abelian Theorems'

To establish Abelian theorems we need the following lemma.
Lemma 2,1 If r is positive real number, then

-]
fi:ﬂi J; [e™® Brec(VeE) + e 25t (ar)™ % ¥ dr = 1.
o7
where
H(r) = k——'(m:iﬁr‘f.z PP [3/2r; wa2; 1) 4 27702 ey iy,
(r+1)2

The lemma follows easily by [l: pp. 138].

Theorem 2.1 If & (t) is of normalized bounded variation in the inter-
val o £ t< R for every positive R and if the integral

(2.1) £(s) = f e Erec (VBE) d of(e)
J _

.‘_&\
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Procesding as before, we have

+8,1)

l sSHete) u—l J' (estarte( Totre 255 e~ X
< G@e,s .r)

)k] o (e) - Ac ezg‘ﬂtr)l dt +mu_lﬁ f (e Farte(VatrHe 25 (st) ]

c.s.t)
Aw -, I aes 22 ;s . J‘ [e"“‘srfccﬁ)ﬂe'm(-t)"‘w:m
t‘e_zu:‘n(;) Rt
- I * 12 + 13.

Since the integral (2.1) converges for s 7 b; by using the order proper-
ties ofof (t) [2: pp. 20] we can alweys £ind a constant K such that

X (1) - A:'ez‘rtﬂtr) l{ K ez@ (0 2t <

Hence

T
PR G Ot Veote 00 0™ e
* G(E:,u yT) 0

The integral is convergent for & g, - Hence
{2

1im Lim r+l
=< 8 EKUQg
& 50" s 30t G0 ,s.7)
= 1
v= rc.{ ""m ri _ Py [1,043/25542; &’i:? ]
(r+1)2 Ws)ﬁyz ¢

+ _[;SL—
et 2 Oy T )






You are invited to send
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Problem Section

The Section of the Report is devoted to problems and their solutions,
your solutlons to the problems to any wmember of

the Coordinating Committee, One solution to each problem will be pub~

lished in later issues of th
Other persons who submit co
acknowledged by name.

lems for inclusion in t
be sent along with the

b,

Problems

You are given an obtuse triangla.

e Report with credit given to the solver,
rréct solutions to the same problem will be
You re also invited to send your favorite prob-
his Section to challenge others. A solution may
problem if one is known.

Can you alvays cut it into

acute triangles? 1If yes, what 15 the mindmum number of triangles
that will suffice in any case? (Hint: Yes! The minimum 4s 7.)

Let K be a natural number which is not divisible by 2 or by 5,
Show that there is a multiple of N which consists entirely of

ones.

Suppose that the function £ whose

domain is the real line is con—

tinuous at a point ¢ and satisfies the functional equation £{aty)
= f(x) + E(y) for all % and ¥- Prove that f(x) = x £(1) for all
x. (Thus functional additivity plus continuity at a point implies

linearity.)

Let  and g be differentiable functions of the varishle x. Students
often feel that (£g)’(x) should equal £'(x} g'(x) and are dis-

appointed when they learn that it
tions f and g for which it is s0;
= £'(x) g'(x).

is not generally so. Find func-
that is, for which (fg)'(x)




