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Introduction

The Seninar on the Mathonatical Sciences was begun in the nonth
of Aswin 2032. The participaxne have been Mathenatical Sciences Faculty
fron the following places @

Institute of Education : Kirtipur, Kathnandu
Institube of Scionce : Kirtipur, Trichandra,knrit,and Paban
Tnstitutc of Engineering & Paten, Thapathali, Dalaju .
Imstitute of FMmenities : Kirtipur
Padma Kanya College
CEDA : Kirtipur
ong - BMG 3 Hariber Dhawan, Pulchowk, Lalitpur
beetines have been hold each nonth since the beginming, Generally they
sre schoduled for the first Fridgy of each Nepali nontli.

The Scminar is devobed to the development of Mathenmatics and the
Mattermtical Sciences, to the improvement of the teeching of those subjects,
@ to the individual growth of mathenatical scientists in the Kingdoms

This Report has been authorized by the Rescarch Division of
$ sittuyen University, Mr. Krisiwa Rej Pondey, Director. It is hoped
et through it mathematicians and mathematical scientisbs - in all of
e inadon will be able to bemefit from and participate in the Semizar.
Tn tiis woy the countzy will be preatly aided in its development in
e tochnicol areas.

¥ wernly welcone your coaments and your contributions.

The Coordinating Committee
Keshab Dev Bhatbarai
Iirs Ram Man Shrestha
Mohan Dir Singh
Sushil Xurcar Shrestha
' Opnkar Nath Pant
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A Statement of Neads

This is a most auspicious occasion for the Mathematical Sciences,

she issuance of the first Seminar Report. Through it now commnication
o benefit all persons in the sountry who are
In the =nd this will contribute

he nation and benefit all

1ises can be opened b
istegrested in or use mathematics.
greatly to the technical development of t

its citizans.

" kind of industry which ourcountry develops will depend on its
grocaction of gleilled manpower and labor. This in turn depends in large
ssamire on the quality of its programs in mathematice and the mathematical
A mathematically 1iterate public will help to bring about

s and necessary public support for the
gcerning them.

goiancas,
fztalligent discussion of issus

S
izgortant tachnical decisions which mist be made con

Thus there is need for mathematics and the mathematical Scisnces,

soth to gain technieal sompetence for those who met use it in their
work and to develop apmreciation for it among the ganeral mblic. The
Jatter is so becaus=? mathematics does not belong only to pmfessional

pogle. It cuts across many fields and touches the lives of all.
Similarly thers is a neesd f
t» th: mathematical sciences, to s

+p raduce our jsnlation from each o
res materials, to increase the mu
and to increage LWalenzie

or this report - to sneourage writing
hare ideas about the mathematical

ther, to raduce problems

s~iances,
gsusad by lack of resol wber of potential

gaxt book writers and curriculun developsT s,

s all to permit individual growth persona
the midst of a period of great growth
ivity we can all make a contribution
1lective ability to asgist wils
ws groatly enhanced, We nead and ask your help in making 1iG & suceess.

pecific area who have the talent and the
If we do not do the joby, no one

= 11y and professionally.
fur country is in
%s our own way in our own area of act

4o tnis affort. Through this report our o0

1% is wo who are trained in this s
shility to rrovide the neaded assistance.

sise will be able to do it. So let us all wor
fsgnrtant 2ndeavor.

k togather in this moet

and desvelopiy .
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APPLICLIION OF MTHELT TCS
T0
SOCIAL SCIENCES
Re M, SHRECTTA

+ M-%s nothenatics 10XC neaningful = nake it nore usefuls ! This
hos boen o very popular slogen anong the social st icntists, biologists,
mngenont personnel orys others during recont yearse Tf this slogobl,
o ono hand, reveals the fact that the bagic principles ond techriquoes
penetrating decper ond decper inmto verious
nanagenent it alsc

becone less Heamingful and less

1

of nothenatics are produally
tr-mehas of sooial seiences, biology )

guiotdy sounds that nathenatics have
uscful.

T4 is true that
wr techniques developed so fe
+3e najority of the people in spite ©

acience, Glc.y

for more than half a cenbuxy natheastical theori =¥

ot that they penoined cliost inaccossible

£ their abundancy and high dogFes
sothing more than earn o unforbunabe niclk=
he non=natheaatics corunmnity
Thie might

=
of porfoction. Tt could co
mesw - A DRY SUBJECT. 1% left nost of ©
arrinberested and 2igtracked fron nabhenatics.

sceplotely

sossibly apcount for one of ‘the Treasons that pave Tise to the obove

Qopgm, nstances of such theories which renmined cbascure for several
but slso to the mosh gifted

or nore 1ot orily %o ‘the compion naxn
sathonaticians oXe not eoiions Fingteinlts theory of relativity is
cuch exonple whicl: ratipined alnost 0BC ingless and useless for
snches of olagsical cnalysis which attained
ronagined prmtically

ReccLias

-
soporal decades. Moy br
sish degree of p:ceoision ond
QVveIL JGOdWl

perfection 1ong . back
scring
in the 1ight of what is ¢

nade significant coi
yeunl 3 and 10 relating

freinins of teachers

aethenntics, clain to have
er to learn in less tdine than

ginplest sopmers This

real life gituations in the
+to the tpaditional nathenatics

‘ipibutions in naldng

sathanctics easi
wwthonatics with
fs how it raises serious questions as

W:I"‘_..,.:a.e .
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misht be the second renson for the growbh of the dbove opinion,
Last Lt not the leoest is the fast that the exisbting theories

arl Sechniques of nathenntics are necessary bub neb sufficient for a
paoper nothenatical cplanstion of the vast body of date that has been
sollected over the years or obtained through experinents. Situations
s this type are the :lost challenging to the nathaiatics commnity as
tlesc Sestify the inconpetence of the exisbing mathemabical theories
=l teclmiques ; and, in foch, quest for answers to such problens .
1oal o the cregbion or discovery of new theors or theorics in
nathanetics, So, for mathenaticians interested in fundanentel research
sach: problems are of crucicl dmportance.

Problens of this nature are very cormon even in our everyGay
life, Describing a class of situations that led recently to Uhe
srestion of a new theory - the theory of Catastrophe, the Warwick Professox,
%, O. Zeenan nokes the fellowing remarks ( The Geometzy oi Catasto-jlr
Tines literary Supplement, 10 Decerber 1971 )

Throughout nature we observe continuous chauges giving rise

to discontimious junps ¢ for example a continuous rise in

tempoerature will cauge water to boil suddenly, which is a

sudden jup in density. In econamics o gradual relaxation

after a squeeze nay cauge inflation cxplosion, Gradua. changs:
in environment ngy cause sudden evolutionary changes or sudden
cultural advances or sulden change of opinicnse Pevple suddendy
change their minds, end suddenly losc their terper, and sudden.y
burst into tears, Hations suddenly go to war. The suoothly
crowing enbryo suddenly begin to fold, Electrical cireuit
suddenly f£lip into a new oseillation. Urid-us suddendy broek
and trecs suddenly tumtle.® -

The fact that a gradicl change in contrel can cause a sudden
patastrophic change in behaviour is the fundanontal charsctoristic of
sech of the above gittiations, This fumdamamtcd festure is the basgic

£ on abedded in the French topologist Rene Thon's theosy of catastronhe.




This theory of catastrophe was furthor Leveloped by E. C. Zeeuen and
others, and is kmown to have applications to probloris covering & wide
ranve of fields, from science and engineering to social gelences,
St it is to be renerbered that there are nethods and techmigues other
£hen the catastrophe theory which are often used to treat discontimaitics.
Thonls theory adds a new and probably nore useful tool to this collection,
et it is to be understood that this theory iz yeb for from being a
wiiversal theoy of discontinmuitics. 4As %o tho problen of appllcatidons
of nethenatics to social sciences, it will be sufficlent b6 now ion
hero that the nathenatical bacsround necessaXy f£or a social scientist
vory fron elenenbary level nethenatics to the advenced one deponding
wpon the nature of the problens concorned and the person decling with
the, Sone of the important branches of nathenatics & statisgid which
ave inereasingly used in social seciences are

(a) Classical and nodern analysis (b) Idnear .lgebra

(c) fnadytic geonewry (@) Thoory of gaies
() Differontial and difference eguations
(£) Graph theory (¢) Markov chain

(h) Conbinaborics

(i) Cempuber science and computer programing ete. ete.
Most of those, viowin f£rom our national context, fall inbo the eategory
¢ advencod undoppraduate or praduate level nathenatics / statigtica
programme 3 and are generally beyond the reach of tho fogt of tle gncial
sciontiste in our countyy, Delow blds we have the bepdnning undergratusbe
wx school level mathenabics / statistics progremue involving the basic
to0ls of .aritinetic, algpebra, geometry, caleulus, statistics, ote.
I wo try to moke a very crule ostimate of the muthor of social sclemtighs
oqripped with the above ncrtioned wndergraduate or school level
nothanatical background or nathenaticians with inclination tow:xds
cocinl sciences, it will not be incorrect to say that they can be
cowrtod with the help of the fingers of our two hands orly s




by

Tae i+ does nmob froly that the nathematicians, statisticians, social

scientiste in Nepal hawe remained silent in this directions. Instances

are plamty in munbers, where nathenabicians, statistcians and social
sciontists have tried to improve the situations ly changing currieulnn,

4

sttanpts ore gbill conbinuing to create or develcpe school and Univerasity
leovel nathenatics programme sccessible fo the non-nathertatics conmuuity
o suitable for the current rituation, Tb nay be worth nerbioning on
instance in which a nathenatics teacher under the direcction of ‘the Dean
of the Institube of Science btried to notivate certificate level studendt
Aith cconomdes najor but baving very lithle mathenaticel Lockgrourd el
sreate some interest in moblienatics,

He started with words suck as ' legeogelc 'y ' price !, V.dememd
' supply !, ! elasticity !, ! equildibwinm ', ctes, which are vhe busic
terms in the principles of coonomics g9 are generally kiown o then.
To relste those to the basic nobicns of the anal-lis geunctry Liiwo
dimensions, ke tock ks bel» of the fcllowiag plxases Zrun econonics @
! Agrrogate of denands, agpropates of goods, collsction of reveras,l
class of businegs men, etc. anl gave the neurigbic inbroductions to the

e

concepbs of a seu and ,ﬂou—-**ﬂ.:bc:‘.ihﬂ.p grpTenEbCo guch ag ~ ogiregaie of
aricos, sgmegate ¢f pocds corwmled; oo reiavior or fumstisa exr.abing
between tlien, anotlier basic conceps of nabaenatics, waseasily congarveted.
Tide, in twwm, pave rise o the potios of crdered pairs. The aggregates
of prices ¥ goods enanded and the relatic: s existirg between then wers
then roprosented b points ou mmber mes cnd cvoidinates plones
respectively. szh vepresenbations Dave ncb only been the visual aids
for the studembs it alee epirical mems of consbructing graphs
axkibitory vertous relotiopn bebgacn vhe egprezates, 1o doing 8o,
situstions witch bave eloge link with the Lasic ideas of cconoidcs.
were emosed to help then wilsrstand Lle section Tormtlae Siodlar
sttapts to nobivate the studenbs of sorigl scicnces in studying aly abra,
ealonlus, shbabistics, alvanced Isvel nathenatice and their uses in

socinl seicuces ave knowa to have been nade by u thenmbics and social

scicnec beachers ab different levels,

oriomting the tenshers, nobivabing the studembs. Individual and institubiors



-7 =

Response Yo such atbterpts to popularize a nathenatically oriented social
scicnce programme are in uo woy unfavourable. However it does nol inply
that we have been able to noke ayy appreciable progress in this direction,
t is ot an eubryomic shafie. To develope this anbryo we need a good
sathenatically oriented social science programie suitable for students
poor in /. clenentary natlonstics, soniad science beachers with adequate
asthenatical background, nathemeticians with interest in the applicabions
of nothenatics to social seiences. We nay possibly have to encounter

the bitter opposition fron o Handful of so-called soveial scientists of
our country who have or have developed allersy bowards mathenatics and
also fron sone mathonalicisns who tokes mathenmatics for meathenatics itself
ondy. leaving this siall (roup of social scientists and mathematicians
aside it is mow wiiversally accepted by all that a nathematically oriented
social science prograe is a MUST for our nabtional develonyonb,

Our attempts so far have been scatbored and disorjanised. What

wo have to do irmediately ie leave such sporadic attempts and develope

a0 intograted nathenatically oriented social scicnce progrouie wiich

will enconpass within ite anbit various disciplines of social sclences.

To nake such prograrmme a practical one, curricwlun has gob to be revisoed
or developed, textebooks preparved, teachers trained and facilities provided.
Ordy thus we ghall be able to make nathematics more neaningful and nore

wseful as far as soclial sciences are concerned.
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A Glimpse of the Hisbory of Numeration
Systems.

e Oriknr Nath Pant
i5 tho eivilization began men learned to setble peaceably into
roups or coimunities in river valleys bocause of the alyvantoge of
ottin: yaber. These were nainly along the river Nile in Eoypt, the
{ wis and Buphratcs on iiesopotenia, along the Indus and, later the

Gances in India ard the Heaxho and the Yangtse in China, There were

sther places where the settlenent occurred but the places nentioned

wbovo are the most important as rogards the developrient of nothenatics.
Tn thoge daye no body knew bhe idoa of muibers. People learnad

. oo the aninals such as sheep, cows otc. As they needed to coinb

1o thoy counted then imbo groups of 5 or 10 by natching the fingers

we hende Dy the use of fingers on both hands collections conbeining

220 4

. ton clenonbs could be ropresembed. Dy combining finpgers and boes

er

ct

Lo

he piled the sbones into the groups of five because he could observe the
“erd and foot against the piled up stones.

~ter on as people becane nore and nore civilized thay felt the need
for trade with réighbouring commmities. Then ruch larger muibors were
fouryl to be necessary in counting as well as in recording mubers. They
were placed into a large group and miven a different symbol. =0 that they
~culd be written down nore quickly. Let us first discuss how Sumerians

anl Dabylonians recorded and dealt with mmbers.
The people who settlod in the region between the Tirris and Euphrobes

rivers at the embrance to the Persian Gulf around 4000 Po, ©  were cal sl
Sumerians. Just as thousands of years before in the stone ase, the pec, &
1t bartered their nogsessions using amber or flint as neans of exchange,
<> Sumerians could now barter their goods with food as means of exchange.
For cxanple, & bow and goile oITowWs worth four reagures of barley cctldd

be exchanged for a goat widch was coneidersd ag worth f} measures of
wrlay, Later the precious-istals such as oll and silver yere discoverad,
Pioces of silver weighing %5 of a pound called ghekels were introduced

el pold was considersd as worth four tines that of the silvers

s could count up to twenty. When the nan used such schene of representation

—




the trade grew more an nore it wag necessary %o keep The records
of tromsaction. This was done in clay., The clay was flabtened oub
irto tablets @l a reec or Donc called stylus which yog J'll like a

was used tn writeon- Tabl
pencil but eircular at ore ond and shoped to a triengle ot ©.e ob %}zai( ots

B

The tablebs were allowed to dry in the mum. During earlier doys of
Smerian civilization the end of the stylus was pressed inte the clgy

vertically to roprosent ben units and a snoller stylus was pressed obliquely

to ropresent a unit, Sindlorly an ablique inpression with the larger

' stylus indicated sixty wibe ond a vertical dimpression indicated 3600
rits, Combinations of these were used o represent the intermediate -
raxbers, DBabylonisns procceded alomy the swiie line as ¢id the Egyptians
with repotitions of the gynbol for writs and bons. Bgyptions wrote
Ann il for fiftyiinc, Mescpotamians -could’. represent the
na }I‘l| dane muaber on the clgy tablet as << V ? Y
Doyond the muber fifty ninc the Egyptian and Dabylonian gystens ware
1ifferont, Dabylonians were aware that their tue gymbols for ity

' wyl tens wore sufficient for the representation of aiy integer Tl
scencd that DBebylonians hal no clear wey to indicate " zero %, Thay

i sone tines b a space vherc o zerc was Necossalye Tue to the lack

) of zero synbol it was inconvenient to distinguish hetween 55 onik 505,
“wabout the tine of Alexancer, a specic iz coneilsbing of two smell
walpos placed obliquely was invented to serve ag o place holder whorc

reral was missing. The Babylonian zero gymbol soomad Ho have bo
used for intermediade empty positions only, IThere are no gxtant, o o
in which a zero sign appears in the terningl position of the muiber,
Grocks hod used their alphabetic lotbers to reprogent bthe mUbers.

Sinco the classical greeck alphabet corbains cnly twonby four lotters,
usc was tiade of an older alphabet which inclnded thires additional
gybols, With the atvort of snall letters in Greece the assochation
«# lotbers and mubers were as follows @

' dﬁ%€_§7letﬁlﬂ

P 9

25 ‘1/ 5 8 o 20 30
¢ O frcu?lg
\%070 %0 90 /oo 900 300 4es Koo 4 8oa qw
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Por thousande a bar yas oloced te the 1oft of tle lebtters.For exaple,
,0( would nean 1,000, Tlough this systen counbed decinally, thers v
ro decinal place systen becouse "tﬁ nioe # Bt” would always be 12
" The Ronsng reproscnted the numerals through the letters, I, V, ¥, L0, D, i«
.+ lottors V eand X ars said to be originated by either of the two
seyse  One of then fron hands and the other ten sbrildng off the stxokes.
v cooning the hand withfingers cloge together andl the thub out to the
+:d6 the shape of V ig forreds Two hands putting upside dowil as fixed
ahove forns X. Anothor wey the Vand X orirdinated isbeliewed to be
by writing ben single strokes ond crossing then off like bthie

so that V would be the top part of X.
™ sarlicr stahes Mindus hod used the following symbols te represent

frﬂ'.lonetome: $Y675?

14 sdvent of the gyrnbol for zoro, Hindus. started %o wrile Hhe
following gyubols to rep“::‘es;-nt one Ho minc and Zerod
923¥YCI T 30
Jhoro as the Sanskrit Devnagri . seript is
2922¥ &9 T <O
I west and east frobia, the following synbols hadl becn used.
123 £ G783
=5 eSO YV AT

sater on Hindu mmberals boged on decinal systen have boen asod much in
gractice, and the comcept of negabive mutbers has been sbarbed, In the

sean tine the gysbens were trensfored to irabia dnd the wesbern people
Yeernod then fron the irabs. This syston Ze enlled the HHndu - Arabic

essarals witch ave vribten s follows, 1,2,3,45,6,7,0:9,0..

Tids is also called the decinal position araben, Ib i aa improvenent
4v. anrlier nethod, ITb hoe ollowed the seionce of nathanetics e grow
what it is todey.




Ly Dhabeni Shankar Raj banshi

Tnssite of nany sourcos of orror in are=reporting, in rapeftm of births,
1o daba aveilable for the three censuses of Nepal viz of 1952/54, 1361
" and 1971 have revealod the constoney of ape=gtructure during these decades.
Soctables I and II. Such o constancy of nse structure is ome of the
sroperties of the somcalled stable populations, A nathenatical theoxy
of stoble populaticons was Jdoveloped by Adfred J. lotka as early as 1939 in-
" Thoorie analybimue (isasgociebions biologiques,™ dewdene partie ( Paris,
Hornem, 1939 )e Accoxding to his theoxy, the sbability of age structure
5. the result of a consbant forbility and mortalily schedule operabing
for on indefinite period of tine in a closed pPo. lation. The populatdon
-£ Yepal is not completely closed to migration, bub since the netendgration
3. o. Tn-minuseout mipration is negligible iv corparison to tobal populaiion
* of the order of about 20 to 25 thousands p. a. Lron an ayerage tobal
opdlation of nearly 10 miilion Y. Fanily planming was first imbroduced
pfficially in Nepal in 1950, and would tboke some decades of concentrabod
¥ persistent efforts to nake any visibleimpaet on the ferbility beligvriour,
4 for as nortality is concerned, there night have been gorie appreciable
shanees in the death rates in +he rocent decades, Nevertheloss, it conds be
showm that the effect of a slightly or gradually declining nortelity
schedule is not as outstonding as the offects of chanres in fertility
e-hotnle., Thus if these renarks were correcy, the stuble population
theory can be applicd to cxplein the sbability of Tepalesc age strusturc.

Lotlen Mypothesized that congbanbly operating norbality and fertility
sehedules can be nathenatically representod by o survivership function

s (x) and a naternity function 1(x),

srobability of survivel o an individual to ave x

s

where p_( x)

i(x) = probability that an indiyidual of age %2 will
beget o baly.
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Tlais it is nore convendont cnd neandngfwl to use functions ol x )
ol 1i(x ) as applying te fenale populations alonce

Iet P(%t ) tobal nuber of females living abt tine ¢
proportion of persons, oub of the total of F((Y)
Yivin~ within the age intervel from x to x +dx

i

I

80 that };a;(x, t ) dx = 1 where W = uwpper
Yirdt of age in life ,

(Wngy alse be replaced by o0 gince € (X,t) =0

bayond X = )
B (t) = %ctal feredi births per ammn at tine ¢
b(t) = Bt )/ p(t ) = birth rate per head p. oo
ab tivet
v = intrinsic rate of increasc per head e 2e 1e0

natural rate of increase

p(x) = protability of surving from birth to age x = £ T
where 1o = number of births at t = 0 and Ix = numb-r o
. those in lo who surviva ©To age X

i(x) = births per hoad per wummi ab age %, coutnhdrg
dauplhbers enly,
Then the number of persons ot ases = to X + @ 1s pi(t)e(x,t) dx
7 thoge are obvicusly survivors of births x yoars previcusly so thab
P(t) elx,t) dx = B(t-x) s(x) dx. i e
dadtindyding by 1Ga),
P(t) (x,t) dfx) ax = B(t=x) 2(x) i(x)dx ..(2)
The total number of births per ammm ab tinc t is
Blt) = f Ponle) px) i(x) o= cvr il Turtadiie)

o

Whore w, is the Wighest wolue of x for wldch i(x) hog o non-zero

walne, Horo also w, Ray be zeplaced by =  without affeeting the integral.
e ;

Given p(x) ad i(x) whiol for lmmm populaticns ig everywhere non-negabtive,

She sroblan is to detemuine the fom of the curve for B(t) in (3)
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T e
et the trial solutdor be I(%) = Z @,

“

n
e Yo& 0 o ¥, iz °X)
g0 we (et Z Q, € = f Z @ & F(x)g(x)dx =

n= o 5=, o= ﬁ»ff‘”al’x
Equ (5) is satisficd when _nE_: W.e 5 p{x)éwcg
P WX . ;
LE‘ F(X} Lix)dx = (6)

N

With the product p(x) i(x) overywhore non=-nejative between © and oo

the fundanental oqu. (6) for n yields one real root ond infinitely
nony complex roots. The coofficients Qn and the roov Tn in (4)
senerallygives for B(t) a curve with darped ogeillations, In the ulbdre:"
stato whore +t is wory largo tho oscillations sre negliglble anc the

curve B(t) depends aliost wholly on tho roal roob 1. AL thelb sboge

B(_b) - Qﬁ I"b - -.10 r(t"‘::) DI‘]C K ,_}('tr—:’: GI'X...........-.('?)

Fron oquation (6) Lotka developed a qualrabic te golve for 2.,

zﬁ *ﬂr"‘ -&0‘?3 ----.....{U)

Wi j fﬁf p(X)L(X/dx

= iR
dhd X = fe'/’fer y P= t -/F:‘,) — Z/K,
2 fwf"’") Jix) dx cloarly reoreecnts the eo-cellxd
& o

nob reproduction rate

First approxipmeticn from (8) gives v = 3{7 .éoj;e

...l.l...l..ll-t‘l'.l0(9)
So the intrinaic rabe of nabtural inereasc will e v‘:’:-a} >0
accordiry as ﬁo =3 on >3.
L =X
Thus Bilt-x) = Bit)e ' fromn: f?uééaq (7).

From (1) ¢ (x.t)= Bl _—rX N
/ 2 ) % € ‘P(X) == 6(?’.)& F(X} yid gt i (IO-)

’ ! P
There fore ‘/- Cix, ) dx ..-/ gnd @E have
/= j b(f) e"rx'p(x) Ax.

_ { widch is independent of
(o BE s [Te "ptadx tine & . _

T ——. !
— e ——
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This is called the in’b:%lsic birth rate.
Then equ (10) also ngy be written as
Clxat) = bo ™ p(x),
or C(x) = Dbo (=),
This ropresents the imtrinsic ope distribution widich shows a eccnsbanc
of age stracture over time.
The subject can further be pursued to derive imberesting resulbs.
Table I, age Digbribution of Female Populstion of Nepal (Percent)

Yoar

&v ((¥rs, ) 1952/5L7 1961 1971

A1l =08 10C.0 100.0 100.0
03 4 13182 114116 14,68
5=9 13.46 13.98 14494
10=14 1045 10,39 10,36
15~19 9.3¢ 8s37 8471
- 926 8.85 JeT0
2527 Qa0 8.94 8a26
0=3L4 7453 TTT Tel2
35~39 6,00 6,00 GeR5
D=1, 5456 5,22 5436
&£5~49 5400 L+Q0 3.76
50=5/, 3484 3.88 ERCS
55=572 227 2437 217
" 606, 258 269 2.71
759 Tl 1.16 1.24
+ 175 1.74 1.93
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Tode IT Age Structure of Total Population of lepel, 1952=1971

lye [ Yocax - 1958 /. Sk 1961

. 411 ages 100,40 10040
O~ 4 1542 142
59 1349 1ot

10-14, I 113
15=19 9.6 &
20— 8.8 Bels
25-29 8.7 _ 846
034 e 75
35-39 641 6.2
1001, Sely 540
L5-43 4el ha'l
S0=54 240 3.0
55=59 243 pe
&4, 2ed 2e5
=52 141 1.1
3 1.0 1+6
Ao ungbated o5 3

100.0
14l
151
112

%1
Ded
By |
740
3%3
2e3
S0
Zed

2¢3
1.2
1.8

0

( Percost
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Vew Math 2
Susghil Rmar Shrestha
The uge of the tem " Now Mabth " 4n the school nath progran is quite
migleading, The author has often come aseross peocple who have the
conecption that really now ldinds of nathomatics su far nomecxstont
in the nathenatical history have been ercated and incorporated in the
school math propret,. ot it is not true. Decausc of this laock of
lmowledse among the public at large, there are wwarranted oriticiens
acainst the new nath progron. They clain that tho children coing
cut of gchools, to-dgy, do nob lmow even simple computations ng
talk a lot about sex ( confused with the tern 'act! ). There is, agedn,
a1rther growp who think that nothing new has really bean done except
in the semse of " 0l wine in new bottls,", The author's nein abjective
in yriting this mmbly short article is to inbroduce the liepalese readcrs,
cspeclally those keopin; an interest in the development of the mathematics
instroction in the schosls of Nepal, with angwers o ® vy, hew and what
ow Meth ig about ? ",
Only upto the begimming of the fifties of thia century, nathanatics
prograns in schools in most of the countries in the Wegh did not diffor
sech frron what it used to be a century back. The objoctives of mathsmeti .
instruction in the schools werc influenced by the denands for o steady
supply of clerks, engincers, and navigators bub not nathenaticisns.
Classroon ingbructional prostice was nothing moro than tedioune crill
Pgrehologically, the purils wore troatod as caleulatin: nachines wl oo
facts and informations can be sbored and asked %o repeat rowbine egdew
bat not as living beings capable of thinlday and discoverin/ new idoc.d.
It was the rare child who could g0 off and digeovor nathennticel prizs! |
on s own and thus enjoy nathenatics. During ail these porioda,
were nade, fron time to tize, to bring aboubt chansos fn sehool ik,

but not with such effech.
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Jowever, with the Russian's Sputnik in 1957, the Wogterners, ogpecially
tho lnericans, were hard it with the tholt of lagging belind in the
The Aiericmns realised that the root cause to thie lagging

spoce race
seience prograns in schools. Congequontly,

behind was dug to poor natil
1il1liong of fedorsl and Founlotion nonsy wore flooded to inprove aigting
aabh and seience prosrens with the realissbion that the urg ont need is

no longer for the people wio couldd do roubine work but fmr nen who could
deseribe scionmbific findinge sccurately who could understend nachine
lonmuages and write projxans to (flve proper divections to do caplicabed
nathenotical ealevlations, who could use nathameatical kmowledie in mary
othor subjocts and above oll, who could cope with the ever changing needs
of the present dey world, lHany experinmental projects werc widerbaken

and roscarches harnessed to axolore on how chiliron loarn mathenatics, what
«opropriate topics can be profitably introduced iy differcrtt grades, how
children should bLe taughb, cbe, Thus a revolution in school aabh
nrograns swept almost all over the developod countrics since the dgy

of the first Russian Spubnile into space, The revolution ig etill combimuizy,
Ouxt of this revolubtion cane the torms mmuch used in schwol naih aducaticon

to dgy, such ass New Math, lathenatical Psychology, Discovery Method of
Tcaching,etc.

As we sce now it is lmrd to pin doun what lNew Math asetually is. Iew ilwuh

neans Naxy 8. Howey lis ugsion onve .“.1:
aspects ‘bf-b%] WO Spet iﬁc categorie

to catejorize/ (1{ Subject-Mattor Gontent Ia.spocta (2) ﬁlstmc'blonql
Aspectsg,

If we zo through the School Math Currieuln of sue o the Vegbern
countrics, we shall be surprised to find such foraidable topice as

sots, mappings, topolopy, transformation {-eonebry, probability,clock
~ritinetic,cbe., boins introduced in grades as low as prinary levels
Groups, rings, vecbors, latrices, coordinate peonctry, topology, caleulius,
corputors, otc., are tewht at the seccondery level. Theso are the

topics introducel only ab the college lovel in old prograis. The inchision
of those topics ab the school devel has beon justified by nomy axperinental
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reacarches contuebod on whot nathenabics children are able to learn ab
_sarbiewlar developrcntal stoage and how theose mathenatics topiss .

~re to be baught tost effectively. Of courss, attertion wee also

to what nathenaticol equipnent the children of boday nay need

the right perapectives.
ke type of mothenatics

yeaidl
~s wdults of tomorrow bo understond the world in
Most of the advocates of nodern reth believe that
ineduded in the old progran is nob mathenatics &b all. They arc even
oroposing that Buclidean seonetry should be renoved fron the school
nath curriculun.
Another term that arises quite dften in the Ciscussion of Now Math
is ! discovery ! method of teaching, This method roquires the tea-
chers to encourage children to find oub for thenselves how to perfomn
~ routine operabion like myltiplication or 40 solwe sginple problems
cr vhat really a pca%icular theory is all about. Roseorchers have
shown that the pupils learn quickly end retain lonser what they have
loarnt by themselves. Alse it was found that both the teachers and
the students are narkedly nobivebed to teach and lesrn nath, Another
rent innovation in the procedure of classrodn instruction in New Math
soe as o pesult of findings of prominent pgychologisbs such o8 Je
Piaget and: 3, P, Dienes, They found out the children upto the age
of 11 or 12 always think in tems of concrete situations. As a
rosult abundant use of concrebe naberials are used to nake the
nnthenatical ideas seen neaningful to the children, amd nost of the
odern schools have facilities called nathenatics laboratories,
oo children play with concreto rmthrials, nuke concrete nodels 3
$o explain nathenatical ideas ond thus understand nothenabical princinles

which noke sense to theri,




It is lmown to all thgt with the coning of NESP , there have boen
sone changes nade in our nath prograd. However, personally the
arthor feols these changes are not enoughs Drastic revisions ghould

bo nade of our school math curriculm, too, so that the future [anersbis

Aubhenatical conpetencies to centinue to Tve sart’y
0o

Ve

is nobt deprived of
anough in this world which is sobbing nore complicated day Wy Gy,
course, there will arise nany probles and it is our ( whobher wo are
cngaged either in the besehing of nath or in tho improvensib of nathonsbic
instiuction ) parsowit duty o idenbify
There should be a nediun to lkeep the dizlogue [oing
The axthor hopes the yresent

prollons and susEest repicdles.

swong the cone prncd

people and interested partics..
sublicetion will helis Lo fulfill that purnose.




A 1Ty OTVERSION OPHRTOR FOR
o1 HELTHEI-BESSEL TIANSF ORMS
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op=Dessol tranaforn :L* ~iyen by
q [y 5 -
A+ /2 K, (st) b (v) 2t 820,

gol fumetion of the sccond ldnd,

1. Imtroducticn., If the umci] 35¢
) e =eam)E [
(o)

where K, donotos the nodified Des
we define an inmversion opercbor L [f(s)] for the tranaferm (1.1)
3

by

_ pe)] = ) _Tai=-n) k(14 + /2
I'l.,x [ j Tk SRR g

(1.2)
ot Esl{r-.)l ok s%’%" % f(\/‘sﬂ o (B

K

FOREI < 4
where (E)kf\_j Vé— Gk = VB— fm-' ( L v-)d.(;}
=
and D= il D--‘l a a . ip T
_—_'a-i— s (}.. ) = 8 s S Rﬂ(:ﬁ‘-]) < J
p

= [&* as if BRe(as1) 770 !
Then we shall show that wler certain conditions
lin

ko0 Tk, [f(sﬂ - CZS(X)

for all x> 0 in the Lebesiue sot for SZS =)
The inversion oporator defined by (1.2) bears a cloge

similarity o that obtained by Hirschman and Wdder (33.0h.3, D+ 75

for the Meijer transfora
>0

(1.3) £(s) =VmMm ) [J fet X (st) ) (%) &t
‘IJ Por

bub diffors from Bhob orisdnally obtaixied by Doag [‘l: Lie &

=)

St Ka(st) () @t .
fé\ v ¢

the obher Meijer taranelori

(1.4) ) =\ )
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- It ig the purpose of this paper to establish a set of recessary
and sufficient conditions that a function £(s), defined for all real
= > 0, admibs representation as Meijer-Dessol trangfom defined Ly
: -} . ‘i ) .

» ‘nvergion theory, In this seclion we give inversion theory for

the transforn (1.1) « For this we require the fellowing lerna .
Legma 2,1 If
1 (& . :
n(st) = (a/ﬁ) i (S‘b)ln/z I_Ly_(s"c.) , then

o A 5 12k M(2k+1= ) 20ty 2ke+3/2¢ N
(2.1) Ly x (:fcﬁ)} 3 '(2123 ‘ﬁp(zkiﬁ.) ViEK) (=) =

A+2I+1 /2% (-;:-) ‘

Prooi, We have
v X 1

Using the rosult of Exdelydl _[2: Pe 79_:'
d ym [ . ' i ~ £
( o ) Ey Ly(z}J = (=1)2 2% Ky —m( )
v AT : ‘
Lt i I = / 2 A
ak Uulf [s e L nlt (-"s) _ (2‘61 1/ (~1) S X

A +1/2= : ' £
use of another rosulte? Erdelyi ( 2¢ p. 7O
(_‘_(‘1”’)1'.1 E’J - Ky (Z)J = ("_] ).Ll Z—V =Ll 1{)’ M(Z)

S

M 0 Yh 3 s i i

~coplotes the procf of tie lemma,
Thooren 2.0, IEP(L)E L in 0Lt <SR for every positive R, .
1 if the dmbegral (1.1) converges, then I‘k,x Eﬂ(sﬂ exists and
Sl . ;
oo 1, [Es)] =P
for «11 x> 0 in the Iebosgue seb for @ (¥) .
Proof, Under the hypothesis of the theoren the imbegral (1.1) i

converges absolutely for s>0 amd A+3/2~Y >0, A = 0, aad
therefore converges unifordy, Honce we mey evaluate the derivatives

of £(s) by differentiction under the intogzral sign. Therefore by use

of laxma ( 2.1) we have




ok [ (2ei=A) g I
o 0 (a2 = -9— e 5D 5 |
(2.2) Lk [:z(h)j . Fgﬂ ) i T Y] _O(x)

/o ek
PN ER) P (B) T
W of (2.2) converfes

Now it ds eugy to sec “ihal bho inbogrsl on the T
wder the sane conditions for el tho inbepral (1 .1) converges. Homco

L x [f( 5)3 el ghs.

Jging the following asyriybotic gstlmates

11 7
Ky(z) —~ (o) 12 o =7 (z900)
: 2K
2K e _
S R e —5 o0 ) |
we have
lin : [ (esi= D) gy L
: i e 157 R =)
/ tk"')‘ o "_f\ fs, _ \
(o}
ol reduces to the gingular integra Por-1gvl

£ A = 0, the above integ
Honce we nay follow Widdor [5: che 7, P ot = 23]

transform.
to geb o0 .
1in Qest=A)_ (& k+_‘I+?\f e . 1 w
e () 3 o (;b (v) & =
Therefore

e A B [f(S.)j 5 g‘) (=)

that conditions of the theoron 3¢
(%) E Lin 0LegE

+to o ZErO.

Now it renains ©o show
C5: De 283] ore satisfied. We observe thab
r of that theoren 1y be telen

einco bhe imbeyzal
16 o seb of

Ao

for overy positive I Favetdl

ANso c nay be teken to he proater than 8

e_(a (x) dx CcOnveTiCss The Lebespue scb '.E‘o;c q) (x)
such that L

l

3

@(}:) —¢¢(‘ta)l Az = of }t"-b@] ) ('!}-)"Z-ﬁé—}
s |




2k [7(2ke1=A) ﬂl ok
[ + : = > et i=7%) b ....? '
(2.2) %c\,x Ef(“ﬂ ] (ZE_) ')"t_l"‘%*ﬂ Yi=) /(;( :r_)

2k+1/2 - 2kb
& 1/24N K, (_,:%_) (b (t) at .
cagy o secc bhat the imbegral on tho right of (2.2) converses

Ney it ds
Hene o

wdor the sane conditions for which the intepral (1.1) converries.

Lk,:zc [:i’(a)J exciats.

Uging the following asymototic gstimates E{{: 9y 136 53 Vs 7_3]

Byl o (5 e o= (29 50)
2k o 2K
Vi ﬁ'{}. () 28 5 4 LR
we have
- : chal ..E.(.l':"'lf“hl__m (L)
k3og Dx [itsy] = B2 0™ HET &

a2 R

ot - s
/ £ )' g r}ﬁ \4\
e}

If A =0, the above interral reduces to the singular inboegral for Iaplege

trensforn. Hence we ngy follow Widder [_'J: ol Ty e or° “_..‘3"]

to geb .
Mlisien)  Aderdsn [ ke L
Tdn (Jeg] = Ioyde 1+ f o+ S ke TERY A X
i o B GV ¢ 9?5 (5) at = 95(
Therefore

iﬁ—;ao Ll{,x .f_'.(S )J = ¢ (=)

Vouw 4t remainsg to show that conditions of the thoorair 3Je

[5: Do 283]‘ are sotisfied. Wo observe ‘c.lm’_s-q; (%) 6 Lin 0KHCK
for cvery positive R and r of thab tHeoren gy be b
Nso ¢ gy be baken to Le greater than s since tho inte;ral

~C =
76 a (x) dx comvergess The Lebespuc sot for (‘P (x) iz tho seb of
& ety

mubers b - such that t
j !t}‘a(x} -¢)(to)-} B =l gt b ) (5o b8
o

alken to bo Zero.




i u————————————————

=23 -

For such set of muibers the hypothesis (iv) of the theoren is satisfied.
This conplobesthe proof,

3, leprescibation theogy. The following thooren is fundonent=l “. Tho

roprosentation theosry,.
Thoorert 3.1, If for epch Hositive integer k

fiic,t L*(bj a = 0(x) (x>0 ),

thon £(00 ) oxists and
Lifm -
Klyoo (247 y/2 J@ (x6) 2+ Ky, (et) I [£s)]

= f(x) = £(20) 0&xLe0 .
Proof. Dy the definition of the operator (‘I .2) we see that tho
hypothesis is equivclent to
oD _ _
(3.1)
Wo (z—=>pa ,k

Il
=

The proof of the theorea 7o [ 5% ety Ty Do 2‘98 clesrly shows thab

tho existence of these intograls implies tle cxlstence of fleo) mnd

Ef(x) - 'f(oo).j (k) = o(}:"’k) (xv00 , k =0,1,25 eeu:

Klgo writing . O(y) = yzk"szk I”-—)\—‘I/Z £{y) in (3.1) ond
integrating by parts we ot
)

kY A+ 1/2 e
J 2 o )] y

iy x—akr'v —1/2-'1 Dk E.@'(X—1 )J N, (Bk-{-)} +);+1/2) | 'Yﬁl'l-l-d ¥

k L 3
et ]
Sinco bobh these imberrals are 0(x) as x boconss infimibe the sune

hett

is true for

x-zla-v-‘-)\ =1/2 ch [e_{x—‘] U .
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ok (_X-wk) _ o2y +A +3/z_)_ teroa )

dence
~Dle=)) = A =3/
o () =0 =V =X =32y (x L, g+ )
Or
pk RERMpk Y “A=1/2 £(x) = O(X"zk_B/ Z'v")kj (= 0+ )
Tnbesrating the above relation k tines from x to o©

we f£ind

k{ VoA =1/2 i‘(x)} (28 =XV =H2y (= 04)
which yiclds
' Fx) = o (k-0 4 ) .

Thus this satisfies the corollaxy lla -ES: Do BOHJ . Honce applyiaw;
tho corollary to the fumetion [£(x) - £(00)]  we (st tho dosired
)

reault since )
Ly x ‘:f(:") . f(w.)] = L.lc,x r_f(x,)] *

Thoorerl 3.2 The nécessary ant sufficient conditions f(}) 1wy have
the representaticon as )

(3.2) () = (3/11 )1/% g(xt_)% WE g, (t)ch (8) @
withd (1) € P in (0LE<®0 ) and p>1  arc thab

(1) f£(x) is infinitely differentiable in DL xLeO ,

(1) £(x) tends to zeru as X-yoo0, and Blieh

(ii1) there axists cousbits p ond M such that for p >l

(3.3) ﬁ%t[(j oM .-
Proof. The necessily conditions of (1) and (34) ave obviougs For
the nocessity: of (iii) we suppose that (3.2) holds. If A+3/2 = V>0
and )\ = 0 the integral (3.2) converges absolutely for x>0,

H51der's inequality wo have

o0 _ |
_é‘ Ll{,t [f(.)J lD. b - L

T.hanb‘
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C’O L,
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A 2k TTT Cek*) 21c+f37"+7\ VATE
ginec the inbesral
ok — N7 s Dlerl+N ”1:+‘i/E+?\
(2 rJ(TEII:_El;m(“k) ~~~~~ 0k (B ax =0(1) (ke
A t;nwa/?,m
on Hogh we havs
<) Se
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g:gS(x) P xS M
The change of order of integrations
integral converges andl has tho valuc less thon M.

1}

is justifisd as the rogultilil
Thus (3.3) is osbablisie..




£l G

Conversely we suppose thab £(x) satisfics all the conditions of
the Iypothesis, Ther I3 use of Holder!'s incquality, we have

P _ ('31'_ P i 'x_ ‘II
J;: Ly [200) ] ias 5\4':% [£(.)] Pat) f @

o0

S ngy (2] PanyV2 f at) /e
o

—

ke i'i.l' /b )(.1 =1/p

Thus thore ocxigts for cach QWeitive intezer &k

>
1 g Ll:,‘b Ef(.)j at = 0(x) (=0 ) .
So the theoren 3,1 is epolicable amd henco Ly that thesron we have
£f{eQ) ( which is zors ) cxists and
Tin .
1/2 lee) N #2 AT
k—-yao (.?/Tr} J. (xt) lh}’(m) L!{,'b C‘(')..J "
7]
Thx) { 0 < = <o

How we nay apply a Sheore: on Weal: compactnesg 5: p. 33 according

I

to which there cxisbs n Seuence {lci } ¢f the pogitive inte. ers
and a f_‘mzc‘biongf) (t)  belonging to the clage IF in 0t e pna
guch that

3 - |
i,t =

1in i 2
ko (e [ ey 5, [e)]
=
= (2/ﬁ }1/2 é (}L‘b)“}\ -I-']/a }S) (IL‘;) ? |\-,‘
Hence

-
£(x) = (g7)/? f

(et)h /7 Ks) ::;_t)qs (t) at
(8]

which proves the vheorcn,
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PROZIIVS

Ty coch dgsue of the Repord there will be a Bection on problouis.
You are invited to pend your solutions to the problens to any neaber of
the Coordinating Commitbee., Ohe solution to cach problem will be published
in laber issucs of the Report with credit given to the solver. Other
982’:’30118 who submit correct solutiomns to the samae problen will be selmowle’
Ty noac, ,

You are alse invited to send your favorite problens for inelusius
in the problen section to chellenge others. A solubion ngy be sent

alons if onc is known, ‘e

The following four probleig will serve to stort the seetiocn, Thoy
are of a pgeneral introductorly nature.
Nos 12 Show that a mEiber congisting of i equal dipdts is

divisible by 3" .

No, 2¢  Fird the snallest natural rmber with the following mroporty
If the first digit on the left ia transferred to the righh «
then the new muibor will be 1.2 timee the oll mrbor,
A seb of n poinbs in the planc has the rollowing properyy:
Ariy F=subget of it fomis a trimgle of ares. S 1. Show thad

the set can lie enclosed in a triangle of area £/4.

Tio.

L55]
"

No. 42 Iet O<a<bhb, Ran chooscs a mmber ¢ in the intezveal
[:a.,b ] and Shyam :ust puess this nwiber., Let Shyai's gucss

\.1"' . 5 .
be d, Then th: relative error -’-—C—C-—1 is his loss 0

Rane How shoul?® flyan choose luis guess so thob his sisodmm

posgivle loss iz a8 suall ap possibls 2
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AIVOUNCEMENT S

1o The Mathenatics Savinar is held usually on the first Pridoy of
each Nepali nonth, Armouncenents for the neetings are sent in
advance giving details as to tine, place, sposker, and topie,

You are invited to abtemd, If you do not nmow roceive tlhe wmowic:
and wish to do so, please lot us know your ngaz on' addross nd

a copy will be mailedto you each nonth, Tour coiients and
suggestions concerning: the Samnar arc also invited,

2. articles are necded for succeedingissucs of the Report. Please
subnit then to any neiber of the Coordinsting Comiittce.

3. lMathenatice specialists ot QDG -~ EMG, Harihor Dhavan, Pulchowi,
Leditpur, arc preparing a special Handbook on applications of
Nathenatics for Llia't-ziia'a*t;ion to toachers el gupervisors to
Lprove the teaehin: of problen solfing anl be periit rors relevant
applicabions te Lo ton ltb in the schoole. Thay lesire to have:

thesc applications Pelloct local co-zﬂ'iti:nﬂ-. in the Kingdom, You
are Invibted to senl ligte of such problens to the CDG for imclugion

1 in the Handbook, They ngy be ot any of tho school levels - prinary,
lover sscondexy, or secondary and should rofer to your Iseol
situation, Your.assistonce in this uatter will be Ereably
appreciabad, '
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