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Introduction

ftre Seninar on the l4ather:ratica-l Scierrces was begr'rn jJl the nonth

of ;stjJl 2032,. the pat'biciparri;s'henro been l"lathenaticaf- Sciences Fapulfi,r

fiu tbe follor^ring P3-aces i

nrsbitute of &h-:cation : Igrtipr:r, Katiu:andu 
t

Institgbe of Science : Ki*ipur, tldchanrlrarJrra:dtrand Patan

trrsbitutc of s4;i:reering : Patan, Ttrapathali, Bal-aju,.'

&rstitutc of li-nranit*es : Kirtipur

Padna Frarrya Col-lcgo

CmA : I$rbiPur

CDC - IS4C, I l{ari-lrar Iihawanrhlil''chowk, LefLltpur

rreti-ngs have been lreLd each nronth sjrrce the begiruring. Oeneral-lJr they

g! $lodul€d for the first Frtd4r of each Nepali nonth.

Ihe Scninar is dwoted to thc dweSopnent of Mathe"natics and t'he

15b6stfuaf- Sciences, to the i-cprovenent of the teactuirg of t'hose zubjeots,

d to ttre i-ndividual- ggor^rbh of i:abhenatical scientists in the Klngd'on'.

This Reporb has been au'bhorized by the Resea:cch Dirrision of

lrfb&urnan University, Itr.. I"rrisl:r:a Raj Pardry, Directoro ft is hoped

t6b tbrryugb it nrathenaticians ancl ieathecratica-L'scientists'in aJ-l of

-*r ii-ngdm's'il'l be able to benefit frcur anrt parbicipate in the Ser,r!r,.:r.

b tkis wry the cor:nbry wjJL be greatty a'ided in its dwelopnent in

b tcbric&J areas.
'& 'ranly wofcone your coi.:ments arrd yorrr contributions.

The Coozd.jrrati.::g C onrrittee

Keshab Dev Bhattarai

Dr" Ran Man Shresbha

Molran Bir Sir4h

SushIL l(rmsr ,Shrestha

' Onkar lTath Parrt
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l, Stat'enent of }beds

thie is a most auspicious occasion for thp }{,attenatical scieneesr

tb l sg ra r r ceo f the f i r s tSemina rRepo f t .Th rough i tnowconmun ica t i on

l J ' r i i " r r U " o p e n e d t o b e r r e f i t a L l p e r s o n s i n t h e e o u n t r T w h o a r e

la tag res ted ino rusgna themat i cs . l n theend th i sw i l l co r r t , r i b r te

Sn t ry to the techn ica ldeve l -opnen to f thena t i onandbene f i t a ] . ] .

:rs eit izens.

ib kind of industry which ourcountry develops wiLl depend on its

:r-i:c'rion of skilled manp)wer and labor' This in turn depends in J'arge

Da- l r rgon thequa l i t yo f i t s roog" " * i nna themat i csand thematheura t i ca l

c le res .Ana themat i ca l l y ] . i t e ra tep :b l i c r ^ r i l . l he lp tob r ingabou t

E ta ) 'Dgen tc l l squss iono f j . szuesandnecegsaryp rb l i csuppor t fo r the

lsr tant techni .ca ldec is ionswhiehrn. rs tbemadeconcern ingthem.

Thrs the re l sneed , fo rma themat i csand themathemat i ca l sc iencegr

b,t5 to galn technical compet"niu for those who m.rst use lt in their

E a t 3 D d t o d e v e l o p a p p n e c i a t l o n f o r i t a l b n g t h e g e n e r a l p r b l i c . T h e

lrttar ls so becausa mathematics does not belong only to pnofessionaL

p o g l : . I t q r t s a c r o s s n a n y f l e l d s a n d t o u c h e s t h e ] . i v e s o f a } } .

S i s i l a r l y t h e r e i s a n e e d f o r t h i s r e p o r t - t o e n c o u r a g e u r i t i n g

t ! t bu tbena t iea lgc iences l tosna re ideasabou t themathemat iea l

r cc ,ecgs r to reduceour i so la t l on f ro r reacho the r l t o reduce t r l r ob lems

ard try lack of resource materj'alsr to increase the number of po'bential

tilt book vriters ancl currleulUm developarsr alld' to inereas? €r''\ta;eness

|! lr! q].l tD parmit indivichral gror,rbh personally and pa'ofessionally'

& r c o u n t r y i s i n t h e m i c t s t o f a p e r i o d . o f g t e a t g r o w t h a n d d . e v e l o l . } . i ,

t3 (trr cirn $ay in our oun area of activity 
"" 

oui all n'ake a contribut:-cn

b t s ' s g f f g r t . T h r o u g h t h i s r e p o r t o u r c o l l e c t i v e a b i l i t y , t c r a s s i s t r , . r i ] . . i

br gr"stly enhanced. lrJe need urri 
"ut 

your help in making ib a st'ccess'

t t 1 ! e w h o a r e t r a j - n e d i n t h i s s p e c i f l c a r e - a w h o h a v e t h e t a l e n t a n d t h e
ru,llty to rriia" trr" needed'lJui^rt*no". If r^re do not clo the jrbe no one

dte rriU be able to do it' So 1et us a1I work together in this nost

ftgortart endeavor"
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soclAl, SclEl'cEs

i M' Sffil'EfTT'A

t .ri.: nathenatics ilorc ireani'ngfu]- 
- nake it more useful I This

;s ' :eenavelypopf 'a ' rs logananor t rgthesocia- l -sc icnt is ts 'b io log is t 's t

:::.:r-:6eent personn;l ar:ii other:E t""* ":""11 lT"t 

Tf thj's slogan'

cr. ]:3 i'*d' revea,s the fn'ct that ihe basic prirrciples anc' tech:::i.quos

a -'Jrcnatics are grarlualJy penet'rating cleeper ancl cleeper j-nto various

:rtrhr:s of soci'a-l sciences' bioIory1 nanager:ent scierrce'et'c" it aaso

7ri.ct]ysourrdsthatrratheirat, j .cshavebecone].essr:earri :rgf[1and]ess

lscfrl 1L-- hn.lf a century :-r.athcr:atical t'hoori ,r

It ie tnre that for irore than ha-1f a cen

t8:i teirrEquesdeveloPeclsofastt lratthryrcrrair ieclaJr:os{, j :raccossibJc

tc ti-e lajority of the people in spite of thejr ab*ncr-ancx arrcl lrigh clc;r'c

,. p,erfection. It couacl c.o ::othjrrg lrore t]-r.arr cr:m an u,.-forbuna,t,o nick-

::::3 -i' DRY SUBJECT' It ].eft irost of the s1e11-i1alhenatics 
col::rurl;!t5r

gr+].et,elyrrni.:rt,erosteclurcld-istractec.frotrrrabhenat,ics.ItrisrLieht

. c : , s i b } .acco r r r r t , f o ronoo f - l : i Le rea .sons tha tga re r i se to theabor re

s ic ; : r . t r rs tar rcesofsucJr tneor iesw}r ichronui : rec lobscureforsorreraa.

: l ec : i . eso r r ]o reno ton3y to t l r econ i ]onnar rbu ta l so "co t l re raos t t j r f bed .

:;-;c-iaticians are not ''cornJ' 
-*':**:-t*ogy 

of rcl'ativiw is

:rr: s'ril oca;rple which rci'iarnecl a]nost' rreirrrirrgless and' usel-ess fof

sr-cra-]- decades' Mary brancl:es of cLassical arra'1ysis wh:Lch attcr:ined

b,; iccgrceofprecisionanclperfection].ong.backreira!:reclprecticalJy

:"*ll::J'il:::"11ffi ST'developnentiT.::i.:**ction'
t-Ii:r': of teachers 

j.r}-uirc }ight of what is currently lcaor'nr as nocletrn

e'.hcsatics, cl-a^in to ]ravc i:ad-e sigrrijicant coiriritnrtions 
jn naki:rg

r;ii:oatlcs easier to learn j:r less tine tlra^n rrsua]- ; arrl in rel'atjrttj

-=tbofatfuswithreaf-], i fesit 'uatiorrsjnt,tresj.rrplesti : Ianner.Tir is

Lhou'i traigesseriousq..restionsast,othetrgl i t iona.l-rratirei-ratics

?cbcrr;jne'



: - -- rtt be the S,:;cond- reason f-'or thc iFor,"rbh of the above o,rirrion.

-:.s1, l,ub nc.rt blir: i'a':.$f j-s thc fc:-t tlrat the existing theories

j. ---::tniqucs of natheire-';ics il3e necessaqr 
'uLrt rrot sufficicnt for a

- l-,:-,:f cvcr the )reejs or cbtai-yrecl tirroug'h er"porir.ents. Situations

-- js type are ihc ,iost ci:ii;JJu4j::.g to thc n,:'th,ei:niics cc;::r1;:j-ir,y*'as

-,-.-+-;f.- *1r F +L,. ^---i^+.'r.,,.r;;N[g31atiCerl theories-,'lS!}ry 
1rlle l-n0O-L)C-UG:rCC Ol- IJIO LLuStJJ-trr i-r

':-::-i-ques ! md.r j:r f,'.r:-b: quest for :,rrs-.'crs to sueh i):oblc:-ts .-

-- .-' '' the creation or :'-iscovcry of nctt '';heoq' cr thcorics jr:

.: -::.t.-,ics, Sc.: jlor i.ilthci-rlr,icians j:rtcrcsicr', :f'r fLitcl.u:renta,1 reseafch

-:--'- :rcblems are of crricial it4rorbancc.

?roblefls of tfu-i-s natufe eg'e voly corulon even jrr ou.r evel5rc1,ry

__ . -"cscribi:rg a ci-e,ss of situations ti.ab lec1 rccenrol'- -l;o -i;ire

::' --.-cr: of a ncw thcory - tl:c ttreory of Cat:us-brrrpho, tile fi'Ir"rck Profcr*'r;:'r

-. l. leerun nakcs the fcihlri:rg rei:arl:s ( f lte Goot-x:t4r ol Ci-;be'.r'b:.''-l tr' .,

I;ierary Supple::ont, 10 Decertbet 1cIl1 ) z

l-roug.hout n:rbure 1^re ollsel3ire continuow ch3.Liijcs 6;ivj:r; risc

:o discoltj:ruols ju.rps : for ocanple a contir uous risc i:r

r,e:rperatr.:re r,,ri}l causc 1tater to boil sriJilicnJy, iilich is ;r'

sxld.en jrnrp irr cler:.sity. trr econon:lcs r. gradual rcl-:r::.Ltion

:-ftcr a squceze Liay cause jrfl.atiori cq)losior:L. C;raiit'iii- cl-!.ani'':j

i:r cnvifonnent L]t'Jr cillf,Se sUclclcn cVolution3$r glrm''es or sudcl<;n

c.:atr:raJ- aclvanrces or srrclclen chaqg:c of opi-n:i.crns. Fei;1,l*c l:uiiclonl;,

:i:apge their n-incls, ancl sud"c-tenJy losc thei.:: tellpcr. iurc1- si.r1c1si*.,r

:.rst j:rto tcars. ilations sucld-enJy gc to i,':til. Ihc s'roc-bh*$'

.m,- 'n." nrrt-rnzn ,,-".r , ' t^r lrz nncin to foki.  
'EJ.cci;r ic:r i  

circu:i t
,.LUW-UI3 tj l-ruJ.yU iru-LL"ulr{/ wut3sr

<:drir:n'lrr flin i-:n'bo a ne1^r oscil-l-atio::-- !r,i-i1i;s sud-cLc,:Jy brcak

:.::d tre cs sucldenJy tumtle. tt

-l:e fact that a i3ritd:,lsJ char6'c in c,rrtrcl ccur cflirse e ['ju.Lc'rcn

--:c:t.lr-lC charrgc j:r behairiour is the fr-r:rr-"':'r-t:riicJ charr.ctcfistic Oi

:i rlie abovc si-tuations, This fur:ld.:ii.r:':--t,iri- fo-a;tu::c r.; -Lhe basic

;.,-,lclei. i:: the l'trcnch toi:oJogist Rc::lr fhci:ls ti'co,ry of cii'L'aStlio'::lt.
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.iis theoly of catastrophc was frrbhev .ieveloped ]s' E' C' Zeeiran and

:-,-:ors, ancl j-s h'or,rn to ha've applic'-'iions to problens coverinS; a wid|.e

r r r : ; eo f f i e lds r fYo r : i sc ienceanc leng inee rJ : rg toscc ia^ }sc iencos '

- . r t i t is tobercHer. tbere i i ,ohat therearerrc thoc lserr r i | tech: r |queso.Lher

te:;rr the cadastrophe theory wlui-ch are often usecl to treat clisconti-mritics'

il:crrrs theory arlds a now gurcl i:robably nore uscfrel toor to thj's coJJsctiit',

:.J it is to be unclcrstooci that this theory is yet frr froil bci::g a

-r:ivcrsal tlreoly of cliscontjrlritios. As to thc proble:r of a.':plications

ci r-u-thenatics to social scicnces, it wi']'l be sufficicnt t'o retrtion

l:erc that the r:athcira-biccrl bacSrowrd. neccssaf;v fcr a sccial scientist'

-.-::ry froi,: eler:entary Level- r,rathenatics to the arlvapced one cepotrdSng

:-;ol the nature of the 1:robler-rs concolnecl arrcl the ilerson c"ei*i-irg r'iith

.,j:.,e.ir Sonre of the irrporbarrt brarrches of r.rathc,:atics C: st,atisli| ilhich

:rc j;eereasi:rg3y usecl in sociaJ- sciences are

(a) Classical a:r.'l- lrcclem anaSysis (t; f;i:rcar 'fuebra

(c) ar:a:fuic georretry (a) tncory cjl i]rl,ies

(e) n:Sferential- a:rc' cliffercncc cquaticns

(f) craph theory (g) l'larkov cnai:r

(h) Conbjnatorics

(i) Conputer science arrcl conputer prngrarinirJ etc' etc'

-l-st of these, VieWj:r; froll cr.rr naticna]- coirtext, fall j:ibc *"il'c oat'egory

cj ailvaurcecl ufirlcrgraclua-be or 3racluate levcl natheiratics '/ S'batistics

\*1.'.,T-1T'A r n.c1 af. L-eitct^:,11y bryOirr] the fcaCh of tl:e r-roS-'C of il.'g s:cci'J
^/f  wi)r  4rrrv ,  wrv

scicntist,s in onr ccuntly, ilolcw thi-s "i,rc havc thc be51furn-i'rri; rurclorgferLuatc

e*-- school 1.cvel natliei:irtics / statistics progre'fi1e jrnrolvjng the basic

t,rols of .aritln:etic, a-q;*cbra, geopetry-, calcuaus, sta*'isbics' ot'c'

if r+c try to r:ake a vcr}r cruCc cstireate of the nui:bcr of soci'r'I sci'o$tis+"s

clri;tpccl with t'hc abovc ilcrltionccl r.lrrclergraclu-ate or school lCvel-

-:--;j:s:atical backg:rourxl or nat'hcnraticiar:s rrith jgcli:ration towrtrls

.ccia-L sciences, it wiJJ- iro'i: be incorrect to say that thry calr be

co-Lnitecl with the he3p of tirc fingers of our +,wo haic's only'
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l'u; i-, Coes no'L tJr")ly th:rb bire nathenaticiand, statisticians, socia:-

sci.:ntists in l{eira-L have ron.u'i.d siLent in this C'irections" Instances

arc pl-crrty j:r yrr-u:bcrs, whcrc nathenaticiatrs, statistcians aric'l- socia-l

scicnbists have trieii" to i-lrprcve tho sj-tuations 1q1 changing cutticulun,

oricrrti:g the te,r':hers, trotivati4g the str:rients. Indivicl"uaJ- and. jnstitutioi:"al

atbcrrpts are stilJ- ccntj:tuii:rg to create or clcvelope sclrooL anrl Urri-versity

Leirel nathenatics proiiralule apcessible to -;he non-ieathenatics conr:rr.:rlity

ad. srritable for the cr.ntent situation. Ii; nay l-e worth r:entiorr-ing arL

irsbarrce in vrhich a r:aths:ratics teacher rrriclerr the cli.rection of the Dean

of ttre tr:stitui;e of $cience trlecl to nottvat,e cerbi-ficate lcve]. stuclei,t '

r{tJl. econonics nrajor but ha.,-infj very lit+,le nrat}iei:ai;ica1 bac}cgro'x:c1 eu:,l

create sor:e interest i.rr raathenatics.

He sbartecl r,ri'Uh worcLs such as I ,f{r'g'ccga-1" ?, I i:i.ce t, I clsrr'nd'

t supply r, t elasticitf t, te+r:ilibrirn l. otc., which arc'ulie i'i '6ic

t€13s il tlre principJcs cf ceoncnlcs e.ncl a:e gcncra--tJy lmoi'rn to tlien'

1o :relete these to the basie nctions rrf tire sur:r!'Lic gerri:rctq' cfi.tn^r'l

d-renslca:s.. he tcok thr he]r: cf il:e fcfjr,ui;rg plJf.r.gcs irci:r cccnoni-:s :

2 A.rte1al,c of cleiranC.sr'a&gleliates of goc.,ls:, coLlection of :';:r''ei-';.:rl!-

class of ln:sj:ness non, 
"tg. 

i:3rri gave'cire he';r.ris"bic i:rtrociuctions to thc

COnCepts of a sc-b eurcl setincl:lbershi4, e.3i1re;atcs guch aS - aggfe$a'"e of

IXiCCS-, 3gg.rcgilto Cr'-' 3oCi1.S r.c} -l-LrJ€1, ,il{-j f(.'.ril.Li.Ol, of fwr:ti;r eX:-St":l:l

t1;trccrir t1rcn, asobfucr ]:as'ic concep{; of r-ratnenatics, **aseasily conslfi"ctecl"n

Tirise in tur,, gavc rlsc t;o -bl:e nctio,i of ci:.lcrecl pai*s, The agg::ego.tes

cf priee." ,:,:: goOos c.Le:::anc'lcc', rurcl the rc-la',j.c::S cxisiing bctween then werc

;.cn reprcsen"',ec1 b"r p.,ints clr rurnber -:Li'res ::ncl ccro:''clinatcs pb:rcs

rcspectiveJy. Such represcn-tatj(,ns liavD nob oniy bee;r thc visua-1 aids

for thc st'rdcn';s Ltl;t a].sc eir-pirical nei-u1s of consLr"rcbi::'g 6;rapirs

:r.hibit::ii1 ve:.'.ous yc]it1.ron-s hetw+cn'..he a:.gg-rcgaLes, I:r Coi.ng so,

siieri:or,s rihi-uh have closc l-ink'^t-.Jh thc baeic icl,ca,s of oconoi:.ics'

scrc e:-.:-csccl to hcJ-;t -i;he',' 'u:::1;rstar:rl ilro sectj.on forr:ri,:e Sj':'-lilar

:ttccqpts to r:o+;ivat,e the s',,lrilcnt,g of soej"al- scicnccs ir studyi-r:g 8J-i r:br:b

cal-cu)ris, statist-ri-cs, iiLv,.:icccl ievel iraih.eL-tai,j"cs ancl tileir uses jrt

socia-l- seicr:ccs ar:e lcrouir to ha-re been narle 1y i-r 1,he:atics cdlc1 socis-l

*i.::tcc teachers at clifferol.-t l-evelsr
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iicsponse to such atteipts to popu3arize a nather.raticalJy oricntec'l socia-l-

seiencc prograflne are in ;ro waDr r:nfavourabJe. ilowever it cloes not i,r:ply

i;l;rrt wc have been abJe to i-rrJcc argr appreciable progrcss i:r thls djrection.

It is at an a:bryonic s"l;i,!e. To derrelope thi.s erabqyo we noecl a goocl

:.:aticnaticalJy.orienteci social science progranne suitable for strrclents

poor i-n z' clenerrtary na.tiioi-rrtics, sonial scietrce teachers ralth arlequate

aa+l:cnatical bacicgrourrc-l, r.iai;honaticians with interest irr the applications

of nathenatics to social scionces. We nay possibJy havo to cncor.:rrter

tt-e bittcr opposit,ion fru'r o" irarxlf\:J- of so-caJJec'l social sciontists of

orr cor:rrtg who have or have clevelopecl aILerESr towa^:rC.s r,rathei-ratics alId.

r'lqo fron sone ilathenai;icians who takes natheraatics for r,rathenatics itself

o:rJ;r. Ieavi.r,g th-is s:ralI 5,roup of socia-l scientists and iaatheiaaticians

ciCc it is now ur::LversalJy accepted W aIL tlr.a"t a nathenoticalJy oriented"

srcieJ science prograi.u.tc is a MUSI for our national clevelottr.cnt.

Or attenpts so far have been scatterecl and disorlarrised. trflmt

r.a have to do jrgrediately is leave such sporarlic atter:rpts ancl d.evelope

a: intcgrated" nather:abicalJy oriented social scicirce proi;r.i.1rle which

zilJ- enconpass with;iri its a.rbit various discipiinos of social sciences.

Io :ralce sr.rch progtrarue a practical- one, curricultu:t has got tc bo revised.

or develope{ te:ct-Uooks itrcparecl, teachers traj.ircd" ancl faciliiies provicled"

ArJy thrs we shall be able t,c nake natheniatics ncrc r:eani:q';ful rr:rd. nore

usef\l as far as social sciences are corrcemed-.

n++r+ t$t++t
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i' Gli-npse cf i,l c iJistory of Numeration

S)E-teme '

-*- Oi-il<rr i'Iath Pant

,\s thc civilizat:-on bei;an iren lea,rncd to scttle peaceably i:rt'o

-T':rs or coi:r,:trm:ities in::ivcr vallrys bccause of thc a'Cvantage of

,---"j:: water. lhcsc wore l-l€LiJlly along thc river lrli]-e j:r Ei54rt' the

l:::: a:ci Euphratcs on iroscpcten-ia, alcng the Trrclus orrcl, l*tcr the

---':s in India arcl the i{r'ra;Jro ancl thc Yangtse in Chi:ra' T}rcre were

, -.-.:r. p1:.ccs where the settl-eilent occuffecl but the pkrces i-tontionec"

.-..,.]. i..re the nost ir:i:orb:urt irs regards the cleveloirnent of r.rat,heirat,ics.

r,: ihosc clays no bcdy icncw the id.oa of nui:.'bers. Peoplc lcarnecl

. -'-'-c the aninafu such l.s shecp, cr:ws etc' As they neeclecl to cor"lt

rrr'qr counted. thei] jrrtc i;roups of 5 or 1(l 1ry natchj:ril tlre fi:ri;ers

--:-, tuncl. tlr thc usc of fi:-rrr;ers on bo-bh hanc-ls collecticns contaj-n:ij't3

-ucj.} c],.)nerrLs couJ/. 1-re reirresentecl. jy conbininil fingers ancl toes

- c:-rLrl corrrt up to tr^rerrty. Whert the nan usecl srlch schqle of rcpresentation

- -.rIec1 the stones intc 
-bhc grcups of five because hc corrkl obscrve thc

.: 
'. 

--r:.- foot agai:r.st thc piled up stones'

I-:.-,cI on aS people bec.r"i-rc r:ore aricl nore civilizecl thcy felt the neeil

- .: -,r:iLc i^rith rdighbou.rinil' cols-n:nities. Then iruch L'rger i11lil)ors wero

: .:--:- to be necessatry. in cou:rtj:rg as weIL as j-n record.ing iri'mbors' They

.,"_1..*- .r].tcecl into a Lrrge i,rouir and given a c'l.ifferent syrnbol- sc that the;r

: .;-i'- re writt,en clorvtr rrorc qu-Lclil;r. Let us first cU'scuss how Sumeri-ans

- - l:-"ry1onians recorcloc]. arn'l" clealt rith ntlrrbers'

l--e people who sct-blccl. in i,hc reSion bett,'cen the Ti1;ris i'*tc' Euphr:';ber'

:-'.-:rs ai thc ent,rarrce to the Persian Gulf ero"rircl 4OOC Po' C were clti ''

:'::'rians, Just as thcusa:rc1s of years before j:r the stonc ai.;e' the pFlc''' ''

. ' 'cartereC thejJ irossessions using anber or flint as l:l leclls of excheurl'co

. s..:nerlans couJr1 now bir.rJ,,cr their goocls with fooc] &s lJen.jls of exchztriic'

, :. .-:--ple, er ltow l111L ;;oi.rc 1rrows wolth fci,ur neasures of barlcy ccDJi'l

- ;::1..:ri3cc. for a 1;o;.3 r.l]li,:lr l,ras consiclerec, i',s worbh fi meagures of

-:-1,'. Letc:' the i:rccicus',1'-;'i;a1s such as ,oi^i and' si-]-voi- uere cliscoverccl'

-: -: js :f silver weighi-n;; h "t 
a por:'d ca1lecl shekeLs were i:rtroch:cecl

.-. :;]d was ccnsiclerecrL t.S i,.lolth four tirres tlrat of the silverl



.;-- +,lt,t tr.de {jrew ltcrc tufC.:lorc it was necessaly tc keel: the recorrls

;j 
-Ursrsaction. ThLs was c--l-r:rc in cla;r' Thc cly r'ras fhttcneci oirt

-i ,-,,: tablets ancl a rcec or L:'nc cal-LecL ttvh"r"uu*";a't-f;;,;#:lf;, 
tab1e.ts

. , - r c i J - b u t c i r c u J - : r r r . t o n c e i t C a ' t c " s h ' : r p c i l t o a t r i a : q l l c : ' t t ' c o t h e \

l -: -r,.';:Jcts wcre aJ-lci'lcci bl i'tr]'- j:l tjre su:r'" -rurirg e:rrlier i'rys of

-1 ...:sriiur civiHzabioii th,: c::c-', cf thi': stylui ri,/r.s 1;rcssci' i-ir-bo the c]4ly

-.-:r--trca11y t,o represcnt tcn urlts luri' a s:rl"}}er st}r}15 i'JJ's r)ressect' obliq-uely

-,- -rc,lrescnt a r:nit. Si::Ll*}y arr obli-ciue i;ri:rcssion r'rith 
-i;he Llrger

*:::r']us inclicnrtecl s!xt,). unj.tl: ltrci ir verticirJ i:rilrcssion j:rc].icrbcc 36oo

'-: j-i,s. CoClj-rra'bions of t'hcso vrcrc uscdl to rcprescnt the lntermedlate-

---:..,.:rs. Balrylolli-:Jls ,lrr)ccci"ei! aloru; tlrc s'?:rc li-l.rc as Cic" tirc Eiypt'iems

.--,-: repctitir:ns of the syil1tol for rurits u:ril tcns. El5rptir:rs tt'Iot'e

-,n 
n l l l  for f i f t r i i lc.  Mescpotamlans c 'ouid" '  rcprescnt tho

n n ilt' 
"*." 

*"ber c'1 tire cby tal'].ct :Ls '/
I  t  I  

i rL i l - :u  r r4  r ' "v -

Y Y Y
; , .oni t i reru.r l rberf i f tyrr i . ' t . , theE6rpt iarra'ni iJ i ibylcl i r icursyst 'c-r .SWGPO

.:fcront. BalryJoniar-ns !/oro iIlla'rc that thcir tt'ltr sy:bols ior urrlts

:--' tcns r^rcrc sufficicnl; for the rei:rcscntat'ion of arqr lntc'ger i'o

:;c-1cc-!" that Ba1ry1onii,,.ns jriLd iro clear r,iay to inc"ici-rbe tt zeTa t]' Tl:ry

.,:.rc ti:tes lfL a space t^rherc a ze:,:C was neccssaff' fuc ic ti-ic' l:Lck

-: 7..,.1 . qrrrrhr-r'l it was inconvenient t,o 'fisti'r4u.isl.l'betr+ce:n Jj :']fl 5a5'
- -  u v L v

-,'about the tj-r:e of "r(Lr:xar:rc'cr, :i sllccial si1;n crltis'isr;irr;; oL'l 
-br"o snllr''

.'. -j-.-cs ilJaced oblJ-quely was j:rvcntecl to Sefi.re 'tS a p]acc jro]iJer r'iJtert,

.. ::-::-rcral was nissj:r;.;. The ialryJonj'an zero |*nrbcl- ilr)()med ;. irl;o l-' -:

.-.s.:l fo3 intermecliate s;4t!;,"'positions only. theyc 'lre 11o e;tant' tirl: ' ':;l

-..' -..1]rich a Ze]:o sign appeiLrs in tlrc terr:ii:liul pcsition of l,]rc ]:r:i.l]:cr,

lrccks hacl usecl tircir rlphabctic lcttcrs t'o rclrrcseirt the lillillers'

Si -cc the classica.l greek a$habet co:itajfls o:rlr twcnty fo1]It lcttcrs'

'.'-:. ',ras ltacle of arr older a]-,rhabet wlr-Lcl' incMlcC 
-bl.irec a"clii'bicl:eJ-

:-.'_..-o1s. With thc rrc.,ven-b oi sna]J- letters jjr Grccce t}re ilsloc-liLatiorr

:1 lotters ancl mnrllers licre as fol-lows :

A A
8oo $m

x 'iI rce 5 4 n e
t 2 3 4 5  6 _ ' 7  8 "  q

? - o f ( ? ( c - c u -
Tpjo Sa fu loo 2oo 5oo /Pt clo

h
5o

V,
i l U

/4o 50



il
it
' ^

* 1 0 -

a

ior tlrousarrcls a bar was ;la.cctl to the lcft of tle letters'For exarrpS'q

f ( wou:a r:ean 1'OOO. Tltor,rSlh this syste'i counte6' cleci'alJy, thor: '"''-'s

r.c clccj'a^l- place ryster: Secattse 't\rr s3 rt 
Pt- 

wou1l al'iays be 12'

The Ror:a.ns reprcsentecl the nur]era]s ihrough the lettors, T, Y, xo lrc, Dt

l---: l-etters v an1 x, are sr,ric'L to be originatecl 1ry either of the tr'p

,.,:y--r one :f thcp fror: irrurcls anc! the other ten strilci:ig off the sttokes'

-y c;;erri:lg the hancl withfingers c]ose together anci. the tl$nb out to the

:_lc the shai:e of Ti is fon;e.c1, Ti,p ha,::ds puttjnel upsicle down as fixecl

above forns X' Another r'le6r the V ad X orlgi:rated jts bellereii to bo

rt llriting ten singJ-e strokes ancl crossing theH off likc thls

so that V wouLd bc l,hc top parb of X''

3 earlier stapes i{jrxlr-rs he"il" usecl the follor,uing ryr:bols t'o rellresent

fxo onc to n:jnc \ lt \f f n C C)

e = =  y l t o / )  /
.l'tn adverrt of the qn.:bol for zef,o, Ifirulus. starbed- to ^lri.l,c {;:rc

foalorirrg ryrrbols to reprcsent one to rri'ne anc-l zero I

e  2 3 V U C r  t  9 0
utere as the Sanskrit Devnagri ' script is

qzlYXq$ r4o
[r uesb and east ,Arabia, the fo]fowing sSrnboJs l:a.il boen Bsecl'

, q l f  c r b 7 8 9
e'd ' ,  lYr . f6  kvAq -  ,  , -u^- , , , . ! -a . rn  : ,s1 i1
13t€r on liindu ,*ilUer"ls basecl on 6ecinal qrst'e:'l ha'r'e bcen 'rsoil :ruch in

prytice, aird, the c.ncept ,ri ttugJive nur:bers has been starbecl' lh the

searr tine tiie systerrs l.rere 
-'crcrnsfefecl to /'rabia urC the wcs-bcln peoplc

lrldned then fron the .riral:s. Th:is rystenr :-s cr"'JJecl the iti::'du - Arabic

;a5ss'n'lq whlch are written l}s follows, 1pe')21v2516'7'[jt'Jto''

tlis is a'lso caJ-l-ecl the cr"ecjr:aI position rysteir. It js a''e irrprovenent

l,n earlie1. net5o6.. .It l:r"s al&;eci the scicncc of naiircnatics t'c gfotr

ut3t ii is toc14f.

i,l ,
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iry' liira1:rr:i Shanicar Ra"jbanshi

-::,:ibc of ira:ry sourco:t of' csror irr a5e-rcitr:rLin11, i:r rcporbin- of birbhs,

----- 'J-,,'"t. :rvi'.ikrblc for i'l-lc *'lrec ccnsuscs of idci;a1 vtz of 1952/54'' 1?61

: : . . . .1971i :avcrcvca,}oct ,Lroconstrncyofa3o-st r - lc t r r rcc] . r r r j : r i ; th .eseclecacles.

S:ctables I antl II. Str,ch r, consta:-rcy of ai;c struc"br':rc is one cf the

-rc-rcrtics of thc so-calJ-ec': sti'b1e poiluJ'rtions' /r" natheuatical theory

-. :rtr.l:lc popuJ-ations 1..r3$ cr,cvelollcc" 1-y AJfrcri J. LotkcL as earlJ/ e's 1939 in

1 ]:tccrdc a'al,lrbiquc cL;i-sassocir.ticns 5io1o3i-qr-rcs, tl clcr:xlene parbie ( P:.''ris,

..-,:-:::r1, 1%g ). i""ccot:c'iin, tc his tnccry, thc stc,bility cf n"ge structurc

- --,bc rcsu-lt, of a oons'blrrit fortility ancl r-rorbeJ:Lty scheclule cperatjng

-,T fft iridl.cfinite pcriot'i of tj:.rc,jn ri closedl po';it1:tt'ion' The polltt'LatiolL

- -.:;rr--,J is not cor-rplcte1y closed to.i:5ratiou, but sj:rcc t'rb not-rri-ilratic:r

:. r. tre-nj-m.:.s-out rril;ra,oi.-,n is ncglillb}, jr- col-tliarison to t'o'ca'l po'ruJ':riion

' 
- I -.]iO .rrc1er of :Lbout l?.0 i;o 25 thoussni's I:' fl'r fron a'n 't\reraijc totr-I

- 
r-iion of nc,:r11. 10 rrli*lion ). IairiJl- pJ.a:min3 was fj'rst j-nt'ro'1uce.l

-::ialJy if1 tdepal 
-m 

1950 r ancl. wou]C t,a}:c soile r'r'ccaccs of concentra"tccl

-. .3rsistent efforLs to r.ra"kc ar6r visibleimp?et on the ferLility beJrar"riour'

* j I as nortality is ccncemecl, there r-ri;ilrt havc bccn sol-lo apilrcu":-:rl-rle

- -^--- -.j3 in the clcaih ratcs in the rccent clecades,o iileverblrolcss' ib ccr-r}:'' bo

-.......,i.- thci thc effect cf a s}|3htJy or ;raclu.alJy c,ecli-iri:u rrorta^lity

-':--,--';1e is not iis cutstl"nclin3 as thc cffect's of charrgcs i:r ferLiJjty

. . . . . : ' . ' : l c .Thus i . f thesere i ]s lkswerecor rcc t , thes t l .h ] .C ; lo i ; r ' r - l -a t ion

--:-::ry ca' be airpliccl to cqtlai:i tle stabiaity of I'Tcpalcsc iti,c stluctr]J:c'

.-......-.. 
iiy;lot,hesizecl that colrstantfy opcrati::l;, r-rorbaI.-by a.rrc., fcrtili-ty

-:--r*.;acs can be *r,thctraticalJy reprcsent,ccl 1Tf a sUrvjivr:r5'hi1 fugctioir

: ix ) a,nc1 a natertrity fu:rctj'on 1( * ),

w h e l e p ( x ) = p r o b a b i } i t y o f s r - r - r v i v a l o ] ] a n i n i l j v i c l u a . l t c a l . : c

i ( * ) = probeLbility tl'at arr i;rcliviC'ual. of aile k: \^i:-11

heget a ba]1r,
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' * )

Tirus it is ncre conrrenierrt cncl nearri:rgflrl to use l'u'nc'El-ons p\

anrl i ( * ) t" a;pJyi:r'3 to fe'na-le popuJ"rtions aaone'

L e t  P ( t  )  * total nu:-rber of fena-les living at tjr:e t

proportion of persons, out of tho total of P ( t )

Livir:;1 uithjn the age interval fron * to x + dx

so that l**$rt ) 4r = 1 where fi) a vPPeT

Ii::ult of ir.3c irr Jj-fe .

(rar.rry also bc repJaced W @ since € ( x'r) = o

bryoncl f. = d)

g ( t ) = tct'.il fg'r$'' birbhs per amxlm at tine l

b(t) * gG )/ p(t ) = birLir ratc per hearl p' a' '

at tine t

r = i.ntrjJrsic rate of increase per hearJ p' &r i'c'

natura-L rate of i-rrcroase

r,(x) - protabll1ty of survi'g fron'birth to age x o \';/'.'

where 1o - number of births at ! 
- O and lx - number oi

- those in 1o who survive to age x

i(") - birttrs per hearl lror anmrlr at aile >1, corrrr-binu

cr t-li,irters cnJ;'.

?hc1 the n:r,rlrer of porso.s r;b ar;es x to x + cl;" igpr(t)c(xtt) dx

anl- tlrese afe ol:viousJy sur-rivors of birt'les x years prewiousJy so tha;b

P ( t )  c ( : c r t )  c l x = n ( t - x )  ; . , ( x )  c x '  
" " " " " ' ( 1 )

i:nltipl;nine W i(x) ,
p(t) ;(xrt) i(x) dx = B(t-x) p(") i(x)ax "(2)

the total rrr.mber of 1:r:ttl's i)e-r annun at tj'rrc t is

aft,1 = !r-7 D(t-x) p(x) i (x) c 'x t '1"""""(3)

llhcrc w- is the highest- vrJuc of x fcr wh:i-ch i(x) has o' oo11-zo3o

.7;fre. fi""" u:*o wo L]00r i:e roirl-aced lqi F without affecti:rg thc irrtel;ral i

Giyg.r p(x) ar,cf i(xi wfdcir for lrrlrem popuJations is evelTvhere norbrnegaiive'

tJrc problen is to clei;cr:-li:ae the forn of the cullre for D(t) j-n (3)
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'  <ro nt

Lct thc tnlaa sol:rti,,;n l;c ;(t') = | GS^u 
'

f )z t
;o trt /@ oo 7, tt 

'x)

so i*c gc' ,  > 'Qr€ = 
l^  [  Qr^t  l t tx) t (x) lx 

*

n t l  
- L t  

n - " t  e

nr., (r) is satisriccl when 

't1t 

fiA*"tf]-hi'ut;wl;,

f:- 
''r 

,,r, L (x) dx = t (6)

.,^Iith the procluct p(x) i(>:) or"eqnrhorc,rolr-rrui,;'-i.tivc llctwccli 0 :urc-L cxr

il.rc fr-urclanenta-l equ, (6) for 
rn yieS-C.s oric rora root ind jrf-i-nitcJy

-i.r$/ cor1l)lex roots. The cocfficients Ql1 .urci thc root % jj't ('1)

:-cnerallygives for D(t) a cu.lxle with cr-alrpcc" osci1-lations' i:r tlie -u'l-t'! 'rrr:

s-"ato wherc t, is vcry largo thc osci]latj-ons l]J'c ncg] igi';le a:iJ- tlrc

oufirc B(t) dcpcncls al,ost wholJy on thc :^crtl roct T. &i; the-t stq;i'

v+ r./ +-.- .\
l i ( t )  =  L l c  

* "  
= . J c  

* \ " ' - l  

o *

- , / ,  r  r X . . . . . . . . , . '  " ( ' l )
= J t-tF:a/ C

Fron cquation (5) Lotka clevelopc,:-" a que..iracic to solvo for !,,

t . n  '  -  / ) , r . R ^ -  O  . . . . . . " ' ( ' l )

L  F '  +  o t r  -  ' b J e ' t o

l , i l r e re  .p .  
:  - f * ^ )pG)  [ ( x /a . {A i  r o . .  f  - . ,  

z  _ p

lltrrt d

, . 6

Ro o J. P'4 2 (x') rlx 
cl'eriy rc''l''i.'sonts tlic so-c'i1;-ci1

nct rc;rror:'Lrrction rlL'tc

1.irst aplrroxir:.abio,r frc:r (8) i:ivcs y- 3 
* 

IYu R, 
to\

so tlrc j:rtrj::sic ::a-bt' of ,rat'ral ;;";-:";;';" 

')')')r'''o

acco:rcli:q1 as ftnf i oo )$.

' fhr t  
B / t -  y  )  -  B/ t )  o- ' ' ^  { .o*  Eguar t  o ,  (z) .

Fro,a { / } ,  c  {x , t )  * .  
W" 

" - "  
F(* )  

.=-  b t 'd : )e- ' *p ,V ( ,o)
P f t )

. . f * /'7/t 
c, e ltrrnc /r,- C, *,g O, = / , 

ct nd /'ttt' 4a ue

1=  j ' ,  t f t l  e ' r x  y {x )  , t x "

JTh,": b {t2 -- : L wiich is inc'cpcnc'1-cnt of

F;nf imr=o 
t i : rc  t .
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This is caf-1ec1 thc i:rt*rsic birth rate.

Then equ (tO) a-fso irery bc written as

C(x.t) = bc 
-tr 

t :(>c),
' 

or c(*) = bc 
*ryir(x).

Tiris rcpresents thc intrinsic age clistributiotr r,il,ich shows a ccnst6l-Lt'..-

of ag'c; stnrctr.me ovcr tir:e.

ihc zubject, can fr,rrther bc pr:rsu.cd, to clerive intcrcstj:lg rcsu-lts.

Teble I. irge Disbribrr:bion of Fcla^le Popul-ation of itTcpal (Pcrcent)
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rable Ir .age sbructure of Total PopuJation of iieiraJ-, 1c)5?F1971 ( Pc::ci'rit
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l,Tew l,'lath ?

Sushil li;::a-r. Shrestha

ilrc usc of thc,, tcn: tr lfcr: l{aili n ir: the schocl- .,_rr;bh irro,;rur is qr:_ito

:-r-isfuacij:rg. Thc nrtllc:: ilas cften col:lc across pco;rlc r,iho. have thc

copccl:tion that rc;iJy' rici; i;irrcls cf rriithciiai;ics s; fcrr nc;r-cxj_stcnt

:-n thc r-rather:at'icir.l lusi,cr')i h:-,lic l:ecn crcatr-.crL r_,lrc-L i-ncorporated i:r thc

scirool nath i-.:.o5r..:,i. rl;rt :l-1, is nct true. L_,ccaus: of ih:Ls l:Lclt of

lrrcr,'1ed,ge a.nong the ;,u1:-H"c ilb Jrrge, thcrc nru Unwarranted criticisr_rs

.:rinst thc ncr,r nr.;bir prog,rrir. Thqa cl,rjl +;irat .;].rc chilc.Lror coi_lilg
'-'ut of achools, to-c1c6-, dc ir;'b jcrow even s!-1ptg computations *.1

t:J-li a lot about scx ( cr..,irfuscc1 r,,:riththc tcrr: rsctr ). Therc is, ai;ej:r,

:-r'thcr Sroup who th:hli thal nothlng lew has rcdJy bcc;3 ctone except

!l thc scnsc of It oI'i' wirLc i:r ncl"r bottlcrrl. The auLhorts Lrs-i-n objectivc
''- 

t'rritiJrg this inalbly sirort nrLicle is to intrcc1uce the f,iepalcse reaclcr,s,

-'spccierJ-1y those kecpi:l-, r;r irrtcrcst in tlio cLcvcl-oplent of thc mathematics

i--strt-ciion j-t't tirc scllocJ.s of Ncrral, with:urswors';o tt wTryr, h..-r,l ancl l,,hat

-i,' l{i-"i,li is al:cut ? rt.

)-b' uoto thc 1:cgtrrr.:-i:r6 of -bhc 
fj-ftics of thi-s ccntu-ry, nag.:.ci:1+-ics

:rj/Ft'.]-1s in schooL,s in t.:cst of i;hc courrtries i:r tlrc i'icst cliil iro'o cii-fL]r:r

-ich frci] what it usccl tc i:c a centurXr baci;. Thc oi:;jectiyes t-ri'.math:nre-'t,i
-':stnrcti-on 

irr tho schrtols r,rero influcncccl by thc cieirancist f..,r ri rrtcarty

tL,.rly of crerks, enginccrs, c:rcl naviglators rrub noi; ,r:1,,,1:c,raticiirns.

ll:lssroon instnrctional pr:rc-bicc was nothin;q -ro::c blmri'bor1i,.ri-L:r r..ri.l l

?;'choJogicalJy, thc i;u.,.rils wcre treatcri as calcuiat!:,1 ira,:liines ,.;;;:,:;

j:cr,s ancl j:rfonrations c:ui bc storccl cf,rL askec-l-bc rcirr-;;-,.t r.:,u-b!rc cal:r.

"li nct as Ji-vini3 ileini;s ciirabJe of th:ir:,clr1,: ru[L riisccr,'criij.; rj.oj,, -"i-.,c'.,.s,
r-v 1'r&s thc rare chihL r',rl-'",-', cl-rulc'l- go off arrcl cliscovcr :ri:ilri.jJl,:r-Licl,.1 l;ri: ,. ;

--- lils or.rn anc'L thus cnjoy i:.1/,,hematics. JJru-i:ri; ajJ- thcse ir::i-ocl_s, , i,_

:.'':lrc r]ade, froi:r ti:ie bc l;i:.re, io bri:rg erJ:out ch:L:r,:;is j:r lrciiool, r.. .,t?,

-'.-u rot wi'bh r:rrch cffcct.
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-lcwcvcr, rrith thc Russiants S.Pu'bni-l: tn 195'7t thc' licstcrncrs, cspecial$'

tirc i,ncricaJls, were hi-r.rcL l:ri--b rrith thc thorl$ht cf 1e'5i1i:r3 llelL-i:rcl i:1 the

si)acc racer The lileric;sls rco-l:lsccl th,:t tl:e roo'1, causc to tll:Ls lrggjni-:

:ch:i-rrcl w6is cluc tr: po,:r nirtir l;fl,,I scicncc ilroilral-ls i,t Schools. Consequcnt'Jrrt,

ri-l'licns of feclorl,1 ur;. Forgr.la;Liot1 noncy r^rorc flooclecl to irii;rove €tr.r'st'iil.;

-:ath iurd. sciencc i)rocrs,I.s irith the realisation tirat the urgont noecl is

.rn'lnrnr;.? frrr th.6 ltco.rlc rvir'; cou.}L ilo routirre work l:ui frr t:en r'lho ccuJtt'

:',i.scribe scicntific fiirdinils accurir.tcJy who cou-1ii urderstarrcl uachi:1e

'l 
:l,.i.;,agcs air<1 writc tlroilril:ls 

-bc give propcr dLjrections to C''o conplica;becL

-.-,.thcrratical calciflrt:i.ons, who couJ-d use ::a;bhctlabic,a-l- lcrolulccr';c irr narSt

-.-.,itor subjocts ancl Crovc .11.i1, who 9ou1d. 
collc l,/-ith the evcr chura,j:ri,: necCs

:f tho prCscnt cley worJrl. l'lerr6r ctcperijlcntiul irro j ects werc l:rrdlertCccn

:::l'f, rcscarchcs harnessoiL to exoJtrc on ]row chilc"rcn lciu:r t:a;bllc'ratics' r'riirL'

:.prrrlrriatc topics can];c ;-,rofitabJy in$rocluccd ii. cliffcrcnt 1;rar1cs, how

ciriklren shouLd bc tnrl;h'b, ctc. Thus a rcvolution in schocl ;rath

)rogra.rls swcpt aJi-rost aJ-L ovcr thc clevclapcil coullrics si.rrcr: tlic C'q;

:f grc first Russiarr Sputrr:lk i:rto spacc. Thc rcvcl-rtion is siilf- cont'irr'.i';''

O-ri, of this rcvolution cr:rc thc toUt:s nlxlh uscd- ir sclicol;:i;Lh cclucaticr)

i;o c1a6r, such as: Ncw l4ath, I"iatfucnatical PsycholoiXlr Discovory ]'icthod'- of

T caching, etc.

.,!s.,rc sco noLt it is l,:rrcl t,o ;li:r cloun what ldcw l'iath actudJy is' l{cr: ii''r'-"

- rnnhd r lan/  +.h- i r . rd^ lTr ' r rnrrnr  +.^ cOnt inUe t - l iSQUSf ' ; " '  
- i ' l -  ie  rnr l r rC41;-g ' f-rcans na4r lru{fif,+ 

"i,3EBiE,',of 
ir", },1"th into two'tiitrcf?ic*EaT,6goiies:

to catcgortze / Til $r'5jcct-i;iatter Contcnt Aspocts (2) trrstruction:ul

.l,spects.

If wc 3o th.rough tire School }lath Curricul:m ci sot"ic itr tirc iricsteim

^.r.:n*rina ,,o otrn-l -1 
lr,a srrrl-rrisecl to fi:t1 s'.lch ilor:r:icial:1e 

-i;o1:i"cs a-s
.  : _ ' u J r u J ! u i j ,  L J v  i f r r 4 . +  r J v  p 4 r i , r ,  + D v \

sets, irappS:rgs, toirolcgr, tralsfomaticn 1;coi:etry, proba|'ilityrclocic

ritj:rcticr o+,c. , 
',,cisi1; in'1,-rot].Uceci i:r grallcs as 1o-rr as ilri-lafy 1e'u"e1.

Gloups, rings, vectors, itabriccs, coortli:1r-bc ,,'eorLctry' to1;olo;y, caact{Lus,

coirputcrs, ctc.r tro trr4lit at the sccOrCi'ly l-3vc1o Thesc r',re the

topics introch;coel. onJy l;b 1,he co]*Lcge lcvcl j:r olii l'lroi;llai-1s' The j:re}:sion

of thcse to1;J-cs al; thc schocl lcvel ha.s bcrin justifiecl qr ir;':ry cr4periJre:rtal
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i'cscarohes c'tnrlucl,cc1 oll ',;h:-r' :-rathe:ratics chik']'ren a're able to J-earn at

- -..2-l-.inrr'l gr r1 orrol.oprrental stl€e ancl how thoso i'u-rtheiratics tc':i:s '
- .  r J L [  

V 4 V  t . / s  v l v  Y  v ' * I  _  _ - - -  -  - -

ar\3 to be taught nost cffcctively. 0f course, atterbion r'rl's blso

2e;icJ. to what nathenatical equ:Lpircnt the chjJ'd-re'ir of toc1ry r:rry neecl

as arfu.lts of tonorrow t,o r-urcierstand t he worLd in the right iretrspecti\re'

l,tost of the adrrccates of :ioc'LelYr rsth believe that 'bbe type of 're'ther-ratics

i:rcluclccl in tlre o]cl, pro8trar.r is not rathenatics it alrl'' f,{rey atre evo:

llroposir4; that Eucur].ean Scoi]ctxy shou].d- be rer:ovecl fronr tho school

::ath curricu"ltn.

anothcr terrr that ariscs qur:ite 6fben iJl thc ciiscussicn of l(ew Math

is t cliscoirely t r:etlrocl of tcacfui':eg. This nethoil reqtulres t'ire tea-

chers t,o encourage ch:ilCren to find out for thenselves hor^'to per:forsr

a rroutine opefation ljlcc r:nftip]lcation or to solvc sirrplo prol;lens

or iilrat realJy o porti"urar- theory is aIL about. Rcserrchetrs hinre

shor^m th€rt the pupils learn quiclcly arrcl retai:r lcni;er what thcy hr'r''e

barnt w thq]rse].ves. il-lsc it was formrl that both the t'eachers ancl

thc stuclents are narkeclSy iirotj.ve,ted to teach ancL J.earn r:ath' Jmot'lrcr

great innovation j-n the proceclure of cLassroon jnstruction jfr Ne$I Math

3ane as a res.elt, of fjrrclj:rgs of prcnlnent prychol0gists such l"s J.

?La6et and, Z, F..Dienes. Their fowtd oui the chjJ.dren upto tho agc

of 11 or 12 alr^rrys think in torns of concrete situations' as a

resrrlt abwdant use of concret'o natenlaJs are usecl to rur]ce tho

n-rtheiraticaL id.eas see,r-:r :,reanirigf\:-L to the chiSrlren, ancl reos'b of the

:rodern schools have fecj-Iities called nathci:ratics killorat'oriesr

where chj-Ldren p3:,y r^rith concrete r'*tfux1i'als, nako conc$e'tg r:oclels :

to eDplafn nather:atiial. idoas ernd tlnrs r:rrLerstancl nr'thenatice'I pri::cip3-es

which nake senge to ther:.
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It is lmornrn to q-]-l that r"dth the cor:r:ing 6f NESP ' tnere t}ave l':eon

some changes r:arle i-n our i:a'th irrogra'rr" Hor'levcr' irersonalJy thc

author feols thesc charrges are rrot enou4;h. Drastic revisions slroukl

be l1arle of or:r schoo]- ::rath curricu]:rn, too, so tllat the future 1-cr:ora't'io

is not depriired of irubhr:r-ratica-L cor:pcter:cies t'o contj:rue to live s^lartll"

enough j.]} ti::ls worJrl wh:ich is getting l:1oro cor.lplicatocl ciay iry cley'' cf

eourse, thOre ffitl-L arisc r:arry proble*s anil ib is our ( whe1hcr llc aro

engagecl either j:r thc teaching of reath. or jJl thc lrpr,vene::t of *aJ'irciL;''''i'c''

instruction ) para:ou:r-b cl.rty to iclcntiff probJ-cirs ancl su'1gcsi; rencc]iies'

There shor:-fcl 
'ce a rlcriiui: 

'i:c lceeil the cliaar:g1i-ro rlt:'inl' i-illonll tlie concstnccl

peopJ,e and irrte:res-oed p$::-i;ies" Tlre aut''lror hoi'c; thc i:rcsent

publication wil-L lr.e!.r 'bo frd-fill- t'hat pirtirose'

t*-Fl+ ;t'|F*
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^fl, iTElf ili\,mSI0N OHX'UITOR FOR

T }M },IEIJBLBESSEL TzuN$T ORMS

R. ir, i'4ananclhnr

l, InttpSgctrpn. If thc rrcijcrr'Desscl trslisfcr;t is ;'iven l4r

(r.r) f(s) =Q,l r1/z lT"r,,}t+ 
1/z rer(st) f ctl c,t- s)0,

whcre I(, cicnotcs 
'l,he 'icc-,.ifi?"r U"r""1 fu-nctioir of thc scconc] trdld'

wc clcfjne an irwersioi'r orrori"to" hr* E(t)]| 
fcr the transfon:r (t't)

w

h,* Fc'l = (#)* 
,#ff.ti-fr*qr "t<+(1+v+v)/z

( 1 . 2 )

for the Meijer transfonr

Dk pr-uok "{* +- [ rCVeI s

(fr)",.- tE cn =\F s4si- 
(k4A)

i f  Re("*t)  {  o

4)

ancl o= # , D-1 (*") = 
L"" 

cls

x -
= f,o c1s if Re(a+1) )z o '

J6

Then wc shaJ-l show that u:rclt>r certain concllt'aons

lj::r - r 
-l

io--+oo %,x [t,'! = dg'
for al-l- x ) O in t'hc Lebesgue set' for P

The jnversion opor'rtor clefinecl 1qr

sin:iJ,lr:ity to that obtuinci' 1Y }tlrsctl:ran ancl

(*) .

( t .e)  l :ears a c lose

-ttr'iCc',or (31 cn.3, ;, 
' '/5)

( t  .3) r("  )

bub cliffcrs fron

the otirer lvteijer

( r .4)  r (s)

that, orii-iua"ltY

F
l r -

)  J o Y = L
obtalneC b;

f t ;

) f\rera

,
iL (st) f: (tl cit'
u r- ' .  ^11 iorj j o - r . s  

L t , t , . o 2
l - z - . r  c  P

=

ori'L
Y--

| {z/tr rcr(st) + 
(t) itt
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It is the pr.::pose of thi-s paper to establisl:. a set of neoessrry

a:rci sufficient conclitions that a function f(s), clefi:reil for al-l- ree-1

. ) O, ac',r-::its represcirLaticn as Mcijol-Besscl transfonr clef:-ned by
' l  

i  \
r r l  t l  a

. -I:,-,.crsion ihcory. In thj-s scction we givc invcrsion Lhccq. for

the transfone (1.1) , I'cr th-is wc requirc thc followi:rg J-ci-na .

l-ctllle--lJ rr
' t l o  

r ^ * , r7 ,+1 /Z  (  |h(s t )  =  (z / { )  
" '  ,ou,  " 'y  rs t )  ,  thon

/o . r \  ,  l - o r - , t 1  1e ,12k  I ' (Z t c+ t -  )  & t : r zk+3 /2+ \ ,\L' ' ) '1ir;r 
|-i \"t 

= \N) 
{;1l,Tffi-f V@D 

\-3l
o1 J-

\+21;+1/2,. (ry)
t "y 

:*r
Proof. We have

v } . 1
2 - 7 ' 7  t  / "  - ' '  ' 1 / 2 - V  , ,  r  \s  

'  + t r ( t y s ;  =  ( z / j t ) ' r "  t n r ' r -  " ( t f s )  I ( r ( t  ! G )

- 
.:i n." t.lra zrrrqrr'l *. nf Tflr.r'o'lrri f 

^ -^--l

r -d_ rf "f:Y: ..,,.rL" "_' ,_J';-. ,.,, -Jr (,:)
\  m )  

: -  
) ' ' v \z) )  = [ - r  )  / , '  "  I iY -11\" '

^ i - - L ^ i - -  v  1  1
U . ' u . l - - ; r  ,  i f  

- ? . q - t -

"n-'ln lr" 
i /+ lt(t yr"l = Q/TT 

t/' 7 a1 ; i1  ^  -&
\ - l l  < '

t r ; ) .

tcy *',(u)

,}r+l/z-v (t VG)hv i( (
".v -k\

. 'r.r,i of ii.:rr,hcl rtsu.I1;oil Erclciyi ( 2t 'ro. "/g

f-9. r, t ,  t  'V rr. /-\ l  /- .r\1:1 --!-n
\ZM)  

V  
t t y \ z ) )  =  \ - l l  z

' -  . . -1  - .+^^ +L^ - -cof  of  t . le  lonna.-  -_  r rv \ i5  u r ru  PJ \

---,:rer-r, 2.1,. ' ff f(t) f, I in 0 < tS R for every positive R, *

-- i : ' i ;hc i : r tc;ra1 ( t .1)  convcrges, thcn I1r* f t ( r t  
er lstsr  ancl

B* \.,* [tt'! = S t")
i.:' r,'ll x) 0 irr thc lcbesgue set for $ 

(") .

.lroof. Uncler the lypothcsis of the theoren tll: j-nte*^rat (t.t)

r,i-vergcs absoluteJy for s)0 r;.:r-\+3/Z-U 7O, A 7 o, :urcl
'"-:crcfore con\rergcs rrrui-fortJy. Hcncc wc r-uy er"aluatc tire iierivatives

ci f(s) by differentie;bion uncler the i:rtci1raI sii:r. Thcreforc 14r usc

;j b:iia ( 2.1) we havc
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r- -,.r , c-\ zkj1?trirunor"r Te1"^tvix
(z.z) l, * Lt("1 

= \2f i. 
ife'r*1) 

y{'as1 J6 4
h '  l r ^

"zt+t/z+\ 
r, C$) S ttl 

dt .

Lhc integrift on tlLc riSirt cf (z'z) coffirori;es

for wirich thc i:rtegra:- (1.1) ccnvellilesr Hencelioll ib

irirclcr

Lr. -,
*, r\

Jsinil

is c."sY to scc ;;ra"

',,ho sSii:c concl"itions
.  ^-1

I  f(s) I  c:c-s!s'
L- -2

tlro foJ-low:-ul aqnr':tctic estlmates

rr(z) ^, (fi1 t/z 
" 

-'

( z t c ) t  ,  " 2 *tdfu 
(#) Zic 1

-^-l

[ z r t u .  
1 ? 6  i :  5 t P '  t t )

(z1a)

(t --+ c'o )

r^le havo

I f  )=  01

transfom.

to get

l a T l

k + 6

the abovo integral. rc<luces to thc
t'

Hcnce we rlir6r f ol-Iow Wjriclor L5 
t

'r i' ['(t+t- a)

k-r& l';.J Kd

- o A

1k1Ic+1+I f tL+l
tla.' Jg

singuJ-ar i-rrt'o;lraf icr 1'';'rl-

ch. 72 P' li)o - '''JU

1rf,

^ -ry ,./., (t) c-t = 4'." v
Thcreforc

H- \,* ['*,J = d,"]
\Iow it renains t' r slt'cw thi conclitions of the thcore:r )c

" /  
. - l

Lj, 
p. 2s3J are sat'isfiocl' I''Je ol:se:rre rrraa, q) (:' 

.q.'"^::: 

Odir;(ll

f o r c v o t y i l o s i t i v c R a n c l r o f t l r a t t h e o r c n . . , r y l ; e t n k c n t o l : c z d r o .

. "AJ.so c naf be taken to bc greater tha-n 'o *il": 
fne 

i*ntii:ral-

7-$*, 

*f* 

convcrios. Thc Lebcsg-rc sc'b fo,: 
$'C"l 

's 'i"r. sct' of

b'rr,rl*o", to s'ch tna;t 
l,t , . , .A r. \ t
i ir+r."r -rf-,r" )l d:: = u( tt-tol ) (t+t^+)

J  
J f  t " r  

T 1 '  
o '

-tb



$ 
{tl itt = (1b|,

Therefore

H* L,,, Ltrrl = d,-,
Now it rena:furs t: shci'r that conclitions of the tLreorci-r 3c

f-

Ll, 
p, ,g3) are satisfiocl. I,ie observe t'rt"tg5 {t) e L !r oSt(ti

for cvery positive R a"rrc1 r of thl.t theorcra :ry be takcn t'o bo zctro'

^ AJso c iiay ]re taken to bc greater tha.n 'u sjrrco the j:rtei:ra].

7 tA f"l clx convcr3es. Thc lcbesguc sct fo:: 
$ t"l is 'l'lic set of

? *ul',t ,-,"* t such that ^t-r@vv+p -o 

J"!|r", 

* 
fr".'J 

cLr = 
o( tt-tot ) (';*z +-^+)

tD

. 2 2 -

(z.z) 1,,* fr(,| = (#) '"o#n.li4nrof

rzk+1/2+> Ky tS) $ ttl c1r .

jilor,r it is eary to sec 
';hac birc integrzr-l on thc riSht of (2'2) convortles

r:irclcr the sanc conclitions for which thc integra-l (1'1) converl,es' lionr:c

/ , " - f

h,* Lr(") erclsts'

'[Jsi:rg 
t]rc foL]owjrrg aqn:rptotic estlnates 

&' n' 136 
"li 

5z P' 7t

r, (z)

%it
we have

]:in
k -roo \,* F(, = fSoo

, f i , ,  1/2 -z
^"i \fr,) 

-' e

^ u *
/ v \ n 1 -

\26-; <" + 1

(21* )

( x * 9 o o  )

[-(ro*r- h)
---ET-irT--"---

7it'+
J6

I f  | =  0 ,

trarrsforn.

to get

the abovc intci;rr* rech.:cos to the sirr3uJ-ar into;ra"i fcr ltrpJ-'cr:

Hcnce we L1i0r fol-Low WjrLclor (r' clt' 72 
-p' }i:a - TlD)

Un l-(r<+r- a )
- --t..f-l-tr--

K)& l':j .KJ

- o a
,.ir1tr+1+h llr..l 

" 
-*

\I/ Ju 
u

..-4
I
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F or such sct cf mllbers thc igri.rothesis (iv) of tnc

fllis i;onpletcsthe Pf,oof r

3. Bei.,l'psetltlr.tion lirc,oEz. Tl:o followsrrg tlicci'cil is:

rci;rc sent ation thecry,

Thccrcn 3.1. l f  for crcir.r lsi t ive irrt 'cger k

x t -
(  "  I  ^ r  i  I  d t  = O ( x )I  \ , +  l r \ s ,  I

JO -LL, u t-- -z

tlLcn f(4(2 ) ocls't,s eu:i'

Ut - .  / ^ /  , 1 /2K_J/) \a/fT )

<)

Ju
,-*.r1/2+)t \( /-+ \
\ x ! i  r )  \ ^u /

Pr.oof'. l]y tho Ccfi:rits'-Lci:l r-'f thc

lg1r:othcsis is cc4r-iv;J^c,r;i; t'o

04

l,zk+y +v-3/2 ^k ; o21t-2\1tk
( l . r ; ) ' - ,  

u  
L '

'xo

Thc proof of thc tlr.eorc,.r ZU 15 z

tl:c cxistenco of thesc: i::tcgrals

.  -  t , ^ +

f-tf"l - r("") l
L -J/

.AJ-so writing . e(y) = nzk-Zu rk

intcgrati.ql tY ParLs wc ,L:t
&

=  r \ ^ /

opcrator (i .2) l^Ic soe

{Eln*, 
+X + t,/z otc+1 tr k

J - t

7L 
= - ,izw 

-1/z-1. 
Dk

t d v

f o("-1

yv -v -1/2 r(y)l ,V = o (x)
'-/ 

(x-+ & ,k = i) , 't ,

cTt. 7t 
-p. 

D, clca^rly sl-Lows tlr"''t

ir.rpaics t:re Jxis'bencc o'i f (to ) ani

( t )  
=  o ( " - k )  ( * - a e ,  k  = o , 1  , 2 ,  . a ,

Yv->'-1/2 r(v) i,. (3.t) i: 'c'

thcorcn is seiisfiecl.

f l r l c r ia . l -Lc l l t : l ' ' - ' i r rc

(r- + oO ),

r l-rf 
"t 

I rlt
t , t  t \ "U

- f ( o < r )  O 1 > c 1 o a

that tho

&

D 
- (rtr+y +7,+1/z) l-,Yi''t-'*u "

Dk [.Cu)-f 
,,]y.

bccot:cs i"n-fin:i-tc 
-birc sai--le

Sincc both thesc intc;;rals arc

is true for

{Z*V 
-:\ -1/?, 

Dl-

o(x) as x

fu("-t )J
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o^ ("-^)

.  l \

n K  / - - K )
v \ ^

= o(121r-ru ^+3/2) (x-* eo )

= o(;2l i -nr 
'^ '7/\  (*--r  o+ )

vr 

Dk xzwzv Dk * 
, -) -1/z 

ilx) = o(x-2b3/2-v 
->'

tr:tegratin3 the above rel*ztion k tines froi:

..ic fincl
-k ( Y -A -t/2 

t&\\ = o(x-31c+ 
+Y -3/2)

D--  t "  
r tx /J

wl:-ich yicJCs

Thus ihJ-s satisfies thc coroll-arXr Lla

thc corol-lary to thc funition pf"l -

Fiencc

rczult since

) t

( r .+O + )
('- ^^ ,-l
{  ) r  i r .  ) v i Y t  o

1

f (oo)l , 'o
" )

a

'  ' ^ *  * ] e n
l _ u v  u i l v

(x+ 0+

lc 'Lo c>c

(>r -) O+)

a;r;rlyi'i

clcsircii

Thcoieit ?..2. Thc ncccssalqr rrrC

tlrc reprcscntaltion os 
n /n

3.2) f  ( " )  = (24 1 ' r  
^

vii-thf (t) t lit ir1 ( c{t (c'o ) ancl p21 a:'c that

.(i) f(x) is infrinitcl;rr iiiff'erentiabl-e rn C{x4& t

(ii) f (x) tcnrts Lo :-c::u i'"L . )" -s6a, ar:i' tl '-' b

(i i i )  thorc cxists cr-.rrt ' - ' ;s -r a'cl M such t lL';b frr p)1
'-- -: F 

t , fi(',il rr dt,-s Il .(3, i l  lo  ,  
. t  

r t  t ,  ,  ^ t : :  "  .  
' , . ,

prooi.. Thcr ilcccsuity 
"rr,...,itions 

of (i.) arici (ii) er:'o obvicus.

tlre nocessity;of (iii) ue sr-\)pcsc tha.i (3.2) llo3ls. ti j,$/2

orlcl\ ry. o the intcgrat (3.2) converges absolutcly for x)0'

IlUklcrts i-neqbajj-ty r'ie havc

suffi,cient conilitionlr f(x) iiay ll.avc

<)

{t*l^ 
*t'' t , ("^b)+ ( b) clt

Lrr"J .

I'or

J v,>o
_:-
, l , h ^ h  r T -
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a>€

= Iy4n*'#ftt;*!4""' lWBffi"'D\=r)s
eb * er^; ., r.r,.,.,-r2tr{ .tr r?I{t r c4 (x), .# r-';i: '

11{ ( (rgrru iEt*}1!3")'n'^ffiwrrff) rf i")
'O "o 

,-zu+^t/z+V i:. &\_!D 1/t,
q d) 

t 
zk+1+l "irrW Ky(=T',

=-f (ii,p*Tiirul#3}
b b

((23-)2kffihl)go)zk+1 
." 

#H 
xr(ff))1/q 'r Eriri''.rt

f . Y ^vf(i1c+t-I)(zr.)2k+1+)

<{ (Jcnt'z,.'r#ffi{ff
b D

ad e;2k+1$r
|  /  1  c , ,21r  l - (z rc+r -n )@
t J 

(zi-)"' iTf".u'*J*

gi:rct; the intcgral-

-zo.*1/?+>, 1r t3f*l r S(x) 
tP ci,-r).gra"r7W ^v

x2h+1/2+^ - rl._Tt ,r1:/r ,r .

#t+3T,6 
'"v r .'c'

r, {3S) .x = c(t) (lc-ao

as the rcsul-t''- -: 
'

( i . i  is  csta: r l i " ; -  ' '

(#)'o rfF;i?*]glr 
2k'+1+[ 

t ;:x
L:,.; 

-l;.,"Ut, 1116; 'liav )

d.)

i l  L, ,  ( . t l l  1 
r )  ctb

% 
afla TrAr* ryffi*jzx; 

zr'*r*1 
ffirrt3Slrp(x) 

li'io')'r''

b o 

)  , - -  .  " , . -  f ,  
u .xT* ic  qSPy ' ,

= f , lrt-l ri),b. (rf.)tt' qffi#]@-21"** 
h 

IW'ub

oo
r  t "  

r l ' , r 4 s M  '=  j  l p ( x )  ,

1""" eharge of orcler cr i:rtegrations is justifiec'l

irrtcgral cornrorgos aral- has thc vafuc lcss tiriwr iit' Thus
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conversc]Jr we supi)osc 'r,lr1t 
f(5) satisfics elr- the conclitions of

t'he lSrpothcsis. tlho: bn,. usc of HdlCerrs incquality, wc henrc
2('

i; \+ l:''t ) i (it s (i-u frr.rl i)a+,\1/)( T L
o 

'c  '1 .  *  t ' / J  J 'cL 'u /  ' ' ' (  
J  

t1 t )q
a

a()

1 ( !:  u , [rr^ r l  Pa+.t1/; 
>L z /

t J  f ra  * r \ r / J  ' - Lw)  '  (  - l  c i t ) r / c j
O - o

= wl /P n1-1/ i t
Thus thcrc cxj.sts f,or each ;:csitivc intcqcr l;

f, f- +t \-l

sro the theoren r./r3;,1,*ll;lJ.*rul"-": :,:i1,,"* -"::;f l,;
f(c()) ( which is zcro ) cxists ancl

lir-r 
r , _ .t/z f%, \ +t/z r: frr,) t (.:r rrk+ao 'Z/TT 

) ,1 
t: .ul i1,\)ct i  

\ .r.U [_:(.;  c.r,

=  f ( " )  ( c < . : - - 4 c . < ' . ,

thoorct: orr Weall corqtactncss 5: 
-p, 

3) aecorui:r1.
l / \

a" sct;ucilco 
I ki I c,f thc 1>csitivc intc, cr_.

Lie1.oq;ir:tr; to i;he cf-ass C ir. O$t, <o<.\ .,ij).,

llow wc nay airply a

to whr-ich thcrc exists

and a function C6 Ctl:/
such tl:at 

v

+ /- \

:Lirr t ,, 1/z 
o<f,

Y.+g{z/ti." 
* 

f (*t)\*r/z

= e/rry/,

= (zhr )1/z f r*t},O

Ilence

I:, (xt) tu.
L r A

c.ldl

f (xg;) + 1/r
-o

+1/z r, (*r)q!

[ ' i" i l  i :

$ 
(:cu)9| i.,t

( t )

whi-ch proves the theorcnr.

dt
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r ' l r n : ,  i f  nno  i a  l r nn r ^m

be d. lhcn t,h , rclrtive error I J!1-g-1
c

Iiarl. Ilor"i shor,rlil f-ly:u-r choosc his guess s<r

i:ossiblc l-oss is as sr,ralJ a.s possib-]c ?

* 2 8 *

!RO3I,Iil4S

h c:rh issuc ..,1 -blro Rcport therc wil-J- be a trectlon on irrob3cns.

-{cru iurc i:Lrdtci'. to scnc', yrr:r sclutiorrs to thc i:roltlcns to *5r :-rc;rber of

thc Coorti-i:rati:r;; Coiar:i-ttcc. O:e soluLion to each irrol:lcn wil-l bc publishcc'-

j:r later issues of tlrc Rc;rcrb with creclit given t,o the solver. Ofher

i)Grsons who submlt corrcct solutj.ons to thc siu:rc ;rrobl.cr: r,"'il*L 1te nclc:ot;J-c'"

i11 ncu-rc.

You are a-1so inv-i'ucd, to send yor:r frnrorite llroblct':.s for irrblr,rs -: :

in thc ;rroblcn section to chaJ-Ienge othcrs. /r solution Lrqr bc scir-L

Thc follpwing fcur 1:rol:Ici-rs wjJl- scrve tr s'urrL the scc-5icn. Thcy

r":rc of a gei-icraI j:rtrcd.uci;ojy nature.

Show thab a nu:tl:er consisti:13 of J"- . eclual diij-'bs; is

r'l i rri ci lr'l a kr a[
J '

Find, thc sl:aJ-l-cst natural n'"'nber uritlr. tirc fcllor^ri:q;'_'T'o',,JT+4r'

ff thc first c.ii5ii on the left is tr'rursierrecl io -Lhc rigJ i , ,

then the ne"'/ l irul-t)cr ruil]. be 1.1 
-l,j:-tc--l ' lrc cl ,r rrll 't l ':r.

A set of n .;oi.rts in thc ,;J-cn; -nr-l 1,-:: ioIlot.li:r;: '):^']cr,y3

AITR Fsui:sct of it f 'or-,".rs a tri,:r:l i;]-c of area. € 1. Sirciu 'tlr.r,;

the sct cm be encJ.csccl in a triani;lc c,f arat 9/v,

L,et O4 a<b. ItEu-r cjrocses a nra.rl"rer c in thc j:ite:war-l

r  . ' 7
Lnrbj anc', Shyam -.i*st i;ucss thr-i-s nta'il:cr. Lct -qlyatls ;trcss

is ]ri"s ]-css to

that hi.s rialli-run-l
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T]JNOUIICEMENIS

1, Thc Mathclatics se-r-i:r.ar is hckl usuaS-1y cn th.u first FricLrs

oach ldcpa-li nonth. .Ati:rorrlr.cel.rents for thc lrcctirr5s arc scnt

arlvancc 3iving c]'etails as tc tir:re, 1:'l..rce, s1:ceJccr, iu:c; to,ric.

You are invitec" 'bo 
at-bcircl, If you c1o nct nci.r rcccil'c iL.ic lnnourLc

and r^rish to do so, it1casc Let us lcrow your llrr:3 :ufi" aricircss rnil

a copy wif i bc mailedtr you ccrch ::onth. {cr-lr cc: i;ctrts nrrc-

sruggcstions co:rccrr::Ln_: ,.;hc Scr_inar arc also invitccl.

2n ,'rtielcs aro neec1cc1 ilor succee'di4gissucs of -bl:c R6irorb. i)Ieasc

sub::it thei-r to iaTr .lc--il:er cf the CoorcljLatj.:r,.i Conii-i;-bcc.

3. l4atireiratics specicrlls-br, r-t @c - IMG, I{ari]lar l-'l:;ur,'rur, Rr-lcl:or,rk,

Liilltpr-rr, arc j)rq)ari:r|; a sirccial Hanclbook or.L aj.-.,,1ic-Ltions cf

: rabhc-:lLtics f or d"istr-il:r-rticii to tcachcrs ar:lti suilsrwisors to

i.tprovc' tlr.c ;clLcillir ojl rrrob]-ci.: eultri.i",J .1g1i tr, i)cn.::i--; ;ror. relevant

apllllcations tc l.ri, -i,,r;i-r-, lrt iir tirc schuols, Th.c.5i'c':esir.o -,,r, hi,vc,

+ l . ^ ^  .  ^  . - - ' l - '  ^ . ^ l - - - '  ̂urteru cr.yjruu.r.u,Luns rcjlcc-i, ].ocaj- conJition,: i,.:" 
-'oI',: 

: .lti-rviclorr. Ycu

arre invite<L to so:;ii-'i ]jsts cf sucit lrob]-cns to blne CDC fo:: inclusioa

in thc l{andbook. Tliey;-ray l,c at, :u5r or1 tlic schiol L;vcls - ?ri_rary,

loucf seconda:ry, oi' scccnC.a:y iurcl sho-*h. rcfcr -bc, your ]cc:J_

situation, Your.assistiarco in ilr:i-srnatter wiLl be i;rciL-i:Jlr

4rirrcciatccl.

Trlr^ I i\^lr I l U  4 U
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