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Kerala's
Educational
Backwardness

The outstanding successes of Kerala in
‘hieving near total literacy, universal enrolment at

Part I

the school system and the availability of educational
institutions in the neighbourhoods even in the rural
areas have been acclaimed both in India and abroad.
In these respects, Kerala is often compared not with
other Indian states or developing countries but with
ﬂevclopcd countries.

laudable, conceal more than they reveal. Serious
drawbacks of Kerala’s educational system are often
tlossed over amidst widespread euphoria. When
e funding agencies at the national Jevel including
he Finance Commissions are also misled (o see only
he positve features, the financial crisis in Kerala's
ducational sector gets aggravated. 'y

- Basically, achievements of Kerala's educational
~¢M are more quantitative than qualitative. In its
ECMeSs to reach across all segments of Kerala
2iety, the governments had been spreading the
ller 100 ¢ '
thich had 1

s

=]

: cen built up in the past are today starved
'- Ll:Jr;"”“__mpt_!ls. The much needed modernisation
~ ersification have not been taking place due

s it :
e o e s

: K pCTA takes pride in /n_eing the
hi

(he primary level, small number of dropouts from

But these achicvements of Kerala, no doubt

in. As a result, the huge infrastructure

d

P 4 i . 3 .l 1 : )
only organisation to have submitte

o the Fifth Commission highlighting the requirem f.?l_”’-#‘;
igher cducation in Kerala, We give below the first part of ‘the
Pay Commission.

Facets of

to paucity of investment funds leading to detenor-
tion in quality. s

Even in quantitative terms there have bccn Fail-

ures in expanding capacity in the ficld of higher and
technical educuti}:n as also research. This has led t}_’
large scale migration of students seeKing opportuni-
tics for higher and technical education to other states.
In fact. Kerala's present problems in this respeet are
second generation problems. With ncar total unrQI'
ment at the school level as in the case of advanced
countries, the demand for tertiary enrolment has gonc
up. In the advanced countrics where school enrol-
ment has become universal, the tertiary enrolment
ratio is as high as 37 per cent. The ratio for the East
Asian countries is 36 per cent. But the tertiary enrol-
ment of Kerala is lower than even the national aver-
age. It appears that Kerala has inherited one of the
advanced countries, problems in education without
the financial means for solving them.

The resons for the allround deterioration in
Kerala’s educational system are manifold and are in-
ter'related. Some of these reasons are common to the
country as a whole. Some of these, however, are
unique to the state as they arise out of its present
stage of educational development which is more ad-
vanced in some respects than that of the country as’
a whole. This has led to conflicts in priorities of the
centre and the state. While the Centre’s priority even
now is for providing literacy and elementary educa-
tion, the State’s priorities are for providing more op-
portunities for higher and technical education as well
as research. While the Centre's priorities are for quan-
titative expansion, the State’s priorities are for con-
solidation of the past gains and making qualitative
improvements. This conflict in priorities has aggra-
vated the financial crisis in the state’s educational
sector as the financial flows from the Centre to all
sub sectors of Kerﬁl_z_}"slfeducationnl_ sectof has ta-
pered off. et TS

The shift in priorities of the Central government
towards school education in the nineties hus"a_c!i-eysew-'

affected Kerala as it is more advanced than other states
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antitative terms. but

L involvement of the Central gov-
as technical edu-

jucation as well

. more adverscly as the flow
UGC and AICTE is geting
And the higher cducutipn
on the above Central agencics
duc Lo statc g(_wcrnmun['s
for this sub-scctor of

S
in school cducation, at least in qu
the reduced financia
ernment in higher ¢
“eatjon is alfecting Keral
of budgetary funds 1o
drastically reduced.
system’s dependence
is more in the state
insufficeint capacity 1o provide
education duc 1o IS fiscal crisis. _

All the Central funding agencies as also the Fl-‘
sance Commissions had always taken note of
Kerala's social development particularly cducathnai
development, But as noled carlier, they have _i'ar]cd
(o take cognisance ol either the qualitative dimen-
sions of Kerala's achicvements or the problems in-
duced by state’s very success in school education.
The fact that one fifth of Kerala’s population arc
students has escaped the attention of national level
funding agencies. The impact ol this phenomenon
is not only on the state’s budget but also on its
economy. The implications of this phenomenon has
been missed by all funding agencies as also. Finance
Commissions. . _

As is well known the state faces an actute fiscal
crisis resulting largely from the slow growth of its
resource base as indicated by the slow growth of its
SDP. Though the state spends nearly seven per cent
of its SDP on education (the highest among major
states and more than what was recommended by the
Kothari Commission), the small size of the SDP as
also its slow growth has made it difficult for the state
to mect the increasing demand for its educational sec-
tor. Faced with stagnation in its commodity produc-
ing sectors, obsolete infrastructure and mounting un-
employment problem, the state is now forced to spend
more on these sectors. The consequent reduction in
the share of education in state’s budget has starved
the educational sector of funds. The reduced alloca-
tion to this sector under successive Five Year Plans
has slackened fresh investments in this sector. Nearly

97 per cent of the educational expenditure is for meet-

ing the non-plan requirements. About ninety per cent

is for salaries alonc. As a result, current inputs so.
essential for better utilising of the large infrastructure
built up in the past are not forthcoming. This leads to

fast deterjoration in the quality of education. From
the Fifth Plan onwards, expenditure on education at
“constant prices has shown one of the lowest growth
rates among states. In fact, the meagre annual growth
rate _0.1' 3.2 percent recorded during 1974-75 to 1984-85

; i ey
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dipped to 1.1 per cent during the subsegugnm_:
of 1985-8610 1991-92", .

Table 1: Rates of Growth in Real per Capita Exp,,

diture on Education

SR T L0
State 1974-75 to 1984-85 1985-86
1o 1991-92
Andhra Pradesh 73 3.0
Assam 6.3 2.8
Bihar 9.1 7.9
Gujarat 58 3.8
Haryana 5.8 4.2
Karnataka 597 4.6
Kerala 32 1.1
Madhya Pradesh 4.1 6.6
Maharashtra 54 5.1
Orissa 4.3 5.8
Punjab 5.2 7.1
Rajastan " 251 7.1
Tamil Nadu . 5.6 6.1
Uttar Pradesh 4.5 8.3
West Bengal 6.9 ' 52

Regrettably, all Finance Commisions in the pas
have failed to provide adequately for the educational
sector of Kerala. It appears that they 100 had been
misled by the rosy picture projected of Kerala’s edu-
cational sector. All Finance Commissions while work-
ing out the-formula for tax sharing have been taking &
into account the social backwardness of states. Two
of the important components of social backward-
ness had been the backwardness in school level
education and literacy. The Tenth Finance Commis-
sion had gone by an index of infrasrructure devel-
opment for which a few indicators of educational
development had also been used. But none of the
Finance Commissions had taken note of the qualit
tive dimensions of Kerala’s educational development
None had taken into account the backwardness o |
Kerala in higher and technical education, both it
quantitative and qualitative terms.

~ Kerala had been receiving only negligible sums
as statutoty grants from 1979 - 80 onwards. The s¢V
epth and the eighth and the tenth Finance Commis |
sions had not given any grants to Kerala under ¢ 2
slubstantive provisions of Article 275 of the constitt ¢
tion. The Ninth Finance Commission had given ot i
nominal grants. This is because of the surpluses i*

the non-plan account assumed by the Finance CoT




m" surpluses assumed by the Finance
-"-"""I'-“-I;:,lmisﬁif-“” had invariably turned into deficits. This
-C(.wrﬂ W , : G k
e Jae’s expenditure. While this is true about their
the }‘:}[CS reearding all states, it is particularly true of
:_ ;’:j:}l as the Finance Corla_mi;ffions had shown little
b cciation of the peculiarities of the pattern of
¢ expenditure weighed in favour of social and

L

1
: Kcﬂlh‘l
communit A : . ;

¢ expendiure particularly the recurring non-

‘é\fcllu < :
IE enue expenditure very high, The budgetary

i rev
forities ‘ .
#ion, have raised the cqmponem of compensation
employees in the state’s budget. The larger num-
or of employces nceded o provide social and cdu-
}niorull services makes the state vulnerable to any
evision in the scales of pay. dpurncss allowance and
cnsions.
All Finance Commissions had been under esti-
jating the state’s non-plan expenditure on educa-
on. The Eighth Finance Commission had forccast a
on-plan expenditure of Rs.1,500 crores for educa-
on. The actuals turned out to be Rs.2.149 crores
owing a variation of 43.3 per cent. The Ninth Fi-
ance Commission in its second report had implic-

as due to the unrealistic estimates regarding

v services®. This pattern makes the share of

in favour ol social services, particularly edu-

~ “cation as against 40.3 per cent for all major states.
- For higher education, the growth rate envisaged by

the commission was ‘only 22.7 per cent against 40.3
per cent for all states’. The Tenth Finuf?cc.
Commissions forecast of expenditure on education
during the five year period 1995-96 to 1999-2000 was
Rs.6911 crores while the actual wrned out to be
Rs.9873 crores showing a variation of 42.9 per cent.
With regard to grants for upgradation of educa- _
tional services, the Eighth and the Ninth Finance
Commissions did not provide any grant at all to
Kerala, The upgradation grants provided by the
Tenth Finance Commission [or this sector formed

just 0.7 per cent of the total upgradation grants to

education scctor. The state obviously is a victim ‘_)f.
its success in attaining above average standards 1n
school education. though only m quantitative terms.

“At the same time. as noted carlier, some of the sec-

ond generation problems induced by Kerala's very
success in school education with serious fiscal im-
plication, have clearly escaped the atiention ol suc-

-cessive Finance Commissions. In order that the Elev-

enth Finance Commission does not repeat the mis-
takes of the previous Commissions, we are giving in
the following sections some of the deficiencies of

Kerals’s educational system.

will continte...
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Problem of
Higher
Education
in Kerala

Dr. Venugopal B. Menon
Cochin College. Kochi

e

' Thvt‘u i 1 vast body of literature on education with
/ o dearthol pedagogical conceptualization but the nornal
o ol institution ol higher education in the state reveal a
chocking preture and fromthe point ol view ol purpose of
piwher education it is deplorable. The Education Commis-
gon ( 1964-60) sid that “the goal of undergraduate edu-
eqtion of Tirst order is 1o bring students to the frontiers of

centres of higher education in this literate state do not
“come up to these standards. Our degrees are not consid-
red 10 be of national/ international comparability, The
Cpeason is large majority of our institutions are engaged in
‘the ritual of teaching. The method. which we have hardly,
'{p:'umulcs self=study at degree level. The students arc ox-
pected Lo learn textbooks and there is no concerted cltort
10 make the students understand the subjects, which they
ave 1o study at degree level. Very often even the pre-
seribed textbook is not studied as they are forced to rely
n dictation of notes and guides. Hence most ol the sw-
ents lack communicative skills, have only limited knowl-
dec - information and hardly any social responsibility.
* The system of higher education has been reduced toa
mockery by making it examipation oriented. Examination
wuld be there but it should not be a system, which
thcourages and promotes only mechanical reproduction
Ormnemonics. Most of the degree students have little
howledge of what they have done at degree (which would
ave been acquired through hook or crook) thereby mak-
2 thclm unsuitable in thu'employmcm market. This is
'f_hilsw reason for the increasing hiatus between the edu-
111»]:1}11;]11 sysem and the employment market causing the
oenon of educated unemployed. _ _
. !\R‘I‘\St‘;ﬂ of grtluculit‘m is r_m} to 1\\}':)1‘d only dcg:‘rcc on
.c;;ilili']:i _lllila Hcr-;ju i u:flrycllon :1:_1(1 uprclmblc system
Huabon. The aim of higher education should be 1o
S

Sk ke .
R e S

Tnowledge and threshold of the world rescareh.™ “The |

T S T R S R S L

develop youngesters who can maLL SCI‘!R}I.\IS fﬁ:ls;;]l?&tj?
to the progress ol society by prov iding them 1t { higher
physical/moral and spiritual knowledge. Quality of 1=
cducation depends on four points. : :
1) quality of content and technigue of cdllf. Ly
quality of teachers 3) quality of students ) quit 1%, d
infrastructure. Firstly quality of higher education “dou of
depend on the content . of education. The smndur‘:} UG
excellence could be maintained by pcriodicziil)-_' l‘t'.‘V_lblﬁ_,,
the pattern of course curriculac and syllabi. This is so 10
order to underline the relevance of education to the .WOHd
in which we live, We are living in an erd of knowledge
cxplosion and our courses cannot remain stagnant. The
designers of the course should be alert and dynamic Wi‘-__O_
should bear in mind the win aspects of expansion of
knowledge and the demands of the employment maykcL
Sccondly the quality of education is not merely uentcred_
on the matter of syllabi and curriculae. Teacher s the key
[igure in the educational systemand thercfore lt:adjlt',_‘l' must
show the competence for absorbing new inputs of knowl-
edge so that teacher can pass them to the students. Teacher
should realize that education 1s continuing process and a
cood teacher has 10 be a student all his life. Only then he
can be devoted Lo scholarship. Teacher should be able to
stimulate the minds of the students and invoke in Lh‘em
abiding interest in the subject. No systcm of education
will be successlul if the teacher is not motivated and com-
mitted. Thirdly the Quality of students is likely to dete-
riorate il the concept of higher education is reduced to
only passing the Examination and obtaining degree. The
academic atmosphere is not conducive 1o the pursuit of
scholarship and students tend to lose their interest in the
studies and look upon the college years as only a waiting
period Lill they got some job. The quality of students also
often suffers due to the manner in which they select course
of study. Very-olten parents and their relatives decided
the degree course a student should study. Obviously stu-
dents find the classroom a headache, study an abomina-
tion and examination a nuisance. The resultis frustration,
confusion and despair. To overcome this, at the untversity

ation. 2}

“level aptitude of the student in the subject should be tested

(through a Commen Entrance Examination in the Univer-
sity) before giving admission to the degree course. The
criteria for college and Universiy education should be as
B. Russell said, “Higher or University education should
be regarded as privilege for special ability. No one should
be admitted unless. he satisties the authorities that he
using his time 1o advantage.” At present education is

cquated to securing a degree and acquiring a farrago of

information, which Rabindranath termed 1t as “the labori-
ous accoutrements of bookish immaturity”™, Fourthlv the
Quality ol infrastructure is very important in the promus-
tion of higher education. The lack of good faciluies s a
major handicap especially in terms of laboratory, equip-
ments and liabrary. Library should not ¢ontain merely

textbook but a wide range of hooks on every subject in

X [}
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have (o take. The separation ol the pdrn_cl SYStem o

authoritics

cluding the emerging disciplines. Universily )
cilities ol

should regularly monitor the infrastructural fact
the alfiliated college. To do so under cach university there
should be lesser number of affiliated college as suggested
by the Kothari Commission. Unlortunately alliliating Unt-
versities continue to multiply with many having more
than 150 affiliated institutions. Further, o make matlers
worse the Universities have private registrations clubbed
along regular degree courses. These privale cnrolments
not only create a parallel system ol education. which not
only cats into the standard of regular cducation but also
makes a mess of the university examination system. As
long as these two- degree sections (private and regular)
remain chibbed no amount of examination reforms are go-
ing to be successlul. Private registrations should be sepa-
rated by bringing them under the distance education scheme
and their examination should be totally different from that
of the examination which regular college going students

ot only reduce the burden ol the
for conducting examination butalso !jctp the U“'Vezxil i
introducing internal assessment and semeste Sty
dearee level in regular college.

" hus the crux ol the pmblcn_1 of 1‘?Igh‘cr educatig,, :
slate is that it lacks the basic umty of objectives, Thirs 0y
the higher education in Keralais l‘mml)bﬂc colossally uh{. E
ous to the changing contexts _0] contemporary iii'—c, “!1',]‘
sponsive Lo the chnllcqgc‘s ol today and LoMmorrgy, r\
sorbed so completcly 1 rying Lo preserve the SlVUL‘-[ﬂ'_"
from that it does not have the time to consider iy . “_"‘ g
larger purpose. In an age w_]_n-:n knowledge is cxplﬂdinu:’l_\' ]
seek to prepetuate truths that are no longer true, Kn;\,::t
cdee is keptin airtight departments. sealed againg pu'i'\th .\.
contamination from other arcas ol learning. Thus oy uj
cation which should have been a problem solving illstr:.
ment has become a problem gencratng mechanism, 5 ;
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Extension as
Third
dimension in
the first Degree
Curriculum

Thomas Joseph
Convener, Academic Committee,

_ “E? the Universily system has to discharge its re-
_ pgnsihililius to the entire cducation system and to the
gociely as a whole. 1t must assume extension as the third
important. responsibility and give it the same status as
wsearch and teaching”, states the 1977 policy frame of
1G.C. The U.G.C. policy [ramework is very much on
the lines of the Kothari Commission Recommendations
(1964-66) which introduced the concept of the trinity of
responsibilitics in higher cducation, namely teaching, re-
airch and extension. The recognition of extension as third
dimension 1s also rellected in the National Policy on Edu-
<ation {1986) which emphasizes the “need lor adjustments
Incurriculum in order to make education a forceful tool in
Uhe evaluation of social and moral values.™ The N.PL.
eommends the compulsory enrolment of students in
SS.NC.C.ete, | !
~ Despite the unanimity of opinion among cducational
hners regarding the importance of extension in univer-
4 ai}‘;?;‘:{ﬁi?n, .nlot many uni?/c‘rsiligs have i{)_lroduccd it as
il p:‘i'])\i_tiomponc-r.u o.{.hzgijer educapmm Most ur.n-
ioh] basigl' ¢ opportunities _lo‘r ‘CX[_{_'JTISIO’I‘I_ only t.m‘ :Jl‘n
it o ;u.l‘d'nd exl‘cnmg‘n agm_utics.-me given n_o_g;2 it
iion Illcﬂ,at{; on of the I‘ma! tally of marks/grades. ‘{
nqh]iumm:‘” CFi as an act of benevolence rather than as
] hgﬁi)ci'1]0~n l.hc part of slud(.mﬂ - iy
e foeg pm:j 1L’O‘.‘\l l.li gldlfcanon is often taken for g] iil;ft( [
e uxpeﬂdim;x} an mdividual .studcm hardl‘y meets 3 n;o
+ 0t incurred on his/her education. The rest -

B o py 2 praa
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~ so that each student can look up to at least one organisation

R e

____1__,_..—-—“"‘""--—"

ernmental and

t »IK; » - b .
IS% < comes from socicty, both from gov
y where

non-governinental sources. This is so m a countr
a4 great majority of the population still live helow the
poverty hine. The students who pu.rsuu higher education
are a privileged lot. the privilege being enjoyed ¢ the
expense of the poor, undernourished. leeming millions ol
India. This means that students owe a duty to society in
return for the exclusive privilege they enjoy &l such great
social cost. the fulfilment of which alone would make
higher education cost-effective in (€
quirements.

How then could this obli
tively”? About 95 universities in India have
ce the extension activi-
But most ol thesc
th the

rms of societal re-

eation be discharged cffec-
departments

of extension which have to overs
ties of the universities concerned.
de the curriculum. Wi
the student com-
lepart-

departments function outst
help of volunteers drawn from among

munity. The impact of the work done by these ¢
xtent of student

ments is marginal, both i terms olthee
fits accrued to

involvement and also in terms of the bene
society. The potential for creating a sense ol social aware-
ness among students by involving them in community
development and the scope for large scale nation build-
ing through channelising youth power are not {ully c.\:_F
ploited.

It is not enough to keep the doors of the universities
and colleges open to all, but the universities and colleges
should go to the community to [eel its pulse. to ascertain
its needs and to help it tide over its problems. Once such
an effort is made. a vast sea of opportunities will open up
for the youth to intervene effectively. Literacy
programimes, adult and continuing education, health and
hygiene programmes, building of rural roads and ol houses
for the needy-ete. are only some of the programmes that
could be successlully taken up by students. The activi-

lies of the Kerala Sastra Sahitya Parishad is a pointer in

this direction. If all colleges of Kerala could undertake
community development programmes seriously. it would

* bring about & total transformation in the student commu-

nity as well as in society. Social service is a reciprocal

~process: it benefits the benctactor and the bencficiary

- cqually.

While ensuring maximum involvementof the existing
organisations like N.C.C..N.8.S.. Youth. Red Cross, Nkt
Yuva Kendra eic. new organisations with a varicty of :
grammes and priorities’ should be allowed to cor’nl‘. ”f‘

which could channelise his particular tastes and taients
1t socially relevant and productive lines. A plurality of

‘programmes and priorities ogether with an effective ma-

chinery for (;(]-'q{_‘d_iﬂ_ﬂl’iu_n'_;l{ the college and universily
TSRS ey
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levels are needed. _

It would be worthwhile in this context to go nto Ehc
details of the extension and extra curricular activities wlm"h
have been incorporated as part [V of the curricullum 1n
Bharati Dasan University. Each studentis required to take
part in any one of the numerous social service/extracur-
ricular programmes undertaken by the university in the
first two years of his course. Such activities are organised
by the NSS, NCC, Physical Education Departments, Ro-
tary and Leo Clubs, Nature Clubs. Youth Red Cross and
other agencies. A student has to put in a minimum of 45
hours of social work each year. In all colleges, there are
advisory bodies of extension, headed by the principals.
Teachers are in charge of different organisations which
take up extension/ extracurricular activities which are held
after regular working hours. A novel feature of the
programme is that extension/ extracurricular activities are
counted for the award of marks / grades in the final exami-
nation.

The scheme of extension in Calicut University is
different from that of Bharati Dasan University 1n some

respects. Here too. cxl%‘nsinn Irm's];cg.n m.dm.
sory for q1] students asin l}l_mmu : :u.an. Each S{“dum' [
has to take part in exiension activities Iur. a specif, |
number of days during the COursf: period. liis an sk
tial requirement for the award of degree. Butno marky |
orades are awarded for the programme. Perhapg . f
]cack of enthusiasm among students and comp;aims-ur

indifference among L

he teachers could be traced to
motivating factors like separate markg; §
udents and provision for ‘}“""]l“]‘c'ﬂ(lcku_ ;
There are also problems refyyy

absence of
orades for st
Expcnsc for teachers. e :
{o the absence of proper cuidelines and of machingr
for co-ordination of the activities both at thc_co]iegt_
and university levels. Despite such lacunac in the imple.
mentation of the programme, Calicut University hy
gone a step ahead of other universities in Keralaiy §
introducing the programimne of Compulsory Social Ser.

vice for undergraduate students. It-is high time thx §
other universities also make efforts to place the com §
ponent - of extension in ils proper perspective in the
upiversity curriculum. 4 ]
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[istory and
pevelopment
of infinite
series
in India

Johny.K.John

Mar Ivanios college, Thiruvananthapuram

—a—‘"'"—.--_.___

Thc scries of numbers developing accord-
ing 10 certain laws have attracted the attention ol
peoplc in all times and places. The Egyptians are
tnown o have used the arithemetic series about
1550 BC (1) Arithemetic as well as geometric serics
ate found in vedic literature of Hindus. They have
obtained the formula for the sum of an arithemmetic
series at a very early date, but when exactly they did

s cannot be said with certainty. It is, however, defi-

nite that in the 5th century BC. they were in posses-
son of the formula for the sum of the scries of natu-

: Wl numbers, for in Brahaddeveta (500 -.400,BC) (2)
.' We have the result : i
243444t 1000=500499 .

[i

e

L T e g T T,

Inthe Kalpa-surra of Bhadrabahit (BC 350) we have

1 the sum of the geometric, series
I i+ 819216383,

W Dhavaly (3) By Virsena of the 9th century AD we

bave the sum of the following infinite geomcl-

ne serigs. - : g
AU LI AN TEY AR e s 110

By (44 +4 245 3% ) =05 003

d geo-

~ Thus the Hindus studied arithemetic and ¢
series

Nelric series including infinite geometric

TS

S

P o o M
ata vert carly date, Aryabhatta | (AD 499)
Brahmagupta (AD 628 and other writers con”
bes ol

sidered cases of sums of squares and cu
the natural numbers, Mahavira (AD 850) gave
a rule for the summation ol an interesting
arithemetico geommetric series. '
L T
and Narayana (AD 1356) considered the summa-
tion of the figurate numbers of higher orders.

2. Arithemetic progression

2.1 Problems on the summation of arithemetic se-
ries are met with in the earlist available Hindu
work in mathematics the Bakshali Manuscript.
where it is given that “the first term is I, the
common difference is | and the number of terms
is 19. then the sum i1s 190”

Arvabhatta (AD 499) states the formula for find-
ing the arithemetic mean and partial sum of a
series in A.P. as follows. -
“Diminish the given numbers of terms by on¢
then devide by 2. Then increase by the number
of the preceding terms (if any), then multiply
by the common difference and then increase
by the first term ol the whole series: the result
is the arithemetic mean of the given number of
terms. This multiplyed by the given number of
terms is the sum of the given terms.”
 Brahmmagupta (AD 628) (4) says
“The last term is equal to the number of terms
minus one. multiplicd by the common differ-
ence, (and then) added to the tirst term. The
arithmatic mean (of the terms) is half the sum of
the first and last term. This (arithmatic mean)
multiplied by the number of terms is the sum.”
Similar statements occur in the verses of
Sreedhara, Arvabhata and Bhaskara-and oth-
ors. Muhavira points out that the common dif-
fercnce may be a positive or negative quantity.
The problems of finding out the first term and
common difference or the number of terms are
common (o all Hindu _works. They appear first
1 Baklishali Manuscript. The problem of find-
ing the number of terms requires the solution
ol quadratic equations. Some. indeterminate.
problems in which more than one of the above
yantities are unknown also-occur-in the
Bakhshali Manuscript, the Ganita - sara .-
sangraha of Mahavira: and the Ga_;}fi‘a
Kauntdi of Nardyand. A typical-example is
the finding out of-an example is the finding out

o
()
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(1

3.

3.1

of an arithemetic series that will have @ given

n number of terms.
ther Lypes 0
progression may be

sum and a give
The illustration of some ©
problems in arithemetical
the following.

of utpala fTowers repre-
as the sum of a series arithmatic pro-
{2 is the first terim and 3 is the
[ women

{ Hindu

mentioned 10
There were & number
sented
gression, whereo
:m: common difference. A number 0
divided these flowers equally among them.
Each woman had g for her share. How many
were the women and how many Wwere the flow-
ers? ‘
A person ravels with velocities begining with
4 and increasing successfully by common dif-
ference. 8. Again a second person travels with
velocities begining with 10 and increasing suc-
cessively by the common difference of 2. What
is the lime of their meeting? '

The continued product of the first term, the num-
ber of terms and the common difference is 12. 1f
the sum of the scries is 10, find it? '

A man starts with a certain velocity and certain
acceleration per day. After 8 days, another man
follows him with a different velocity and accel-
“eration of 2 per day. After 8 days. another man
follows him with a different veloctiy and accel-
eration of 2 per day. They meet twice on the
way. After how many days do these mectings

occur?

Geometric series
“Mahavira gives the '_formula.
g a(r - 1) '

. i e : ‘ y
for the sum of a geomcelric series whose first
termm is a and common ratio r. He says “The
first term when multiplied by the continued

product of common ratio, taken as many times
as the number terms, gives rise to the geo-

metric setigs. And it has to be understood

that this geometric series, when diminished
by the first term and then divided by the com-
mon ratio lessened by 1. becomes the sum of

~ the series in geometric progression.”
3.2

T_lle same result is statcd by him in the follow-
ing alternative form.” ; -
“In the process of successive halving of the

'-"'Elmhf?r Of" _te_rms_.-pul' zero or one according as
i 15001;(1:3”“ is even or odd. (Whenever the result
1 odd substract 1) Multiply by the common

3

(1

42

%E{Eég”f‘f . e S s s = r;mmxg

‘known and the others

~ Series of natural numbers:

ol terms  plus 1. is the sum of the squares

ity is substracted and multiply &
(when otherwise e, wh;u
when the result of HliQI
and is then multiplied 1‘3'.-"{};},'
hen divided by the compyg
it becomes the sum ‘”"..fhg

ratio when
4g (o oblain squart
the half is cvenm.
diminshed by one
first term and is 1
catio lessened by
serics.”

I nis the number of lcrms
Alf of the above rule givey b

of lindings the nth power ofy
wn o Pingala (BC 200§

to find 2" The scegy
ives us the formulgs £

and risthe cuinn{gﬂ

ratio, the first b
‘¢, The process
qumber was kno
has been uscd by him
half of the above rulc g
S = a(r" - 1)

This i’tl)r;mlluc is also stated by Ar‘\-ahhm{{
and Bhaskara 11. Mahavira has also g
rules for finding the first lerm, common ratio;op 2
(he number of terms. one of these being up.
as well as the sum h&i"n"g‘_ :

given.
Mahavira also gves SOmME illustrations on gee- &

metric serics in his Ganita - Sard - Sangrahg &
Having first obtained 2 wolden coins in aGer |
{ain city, carning cvery where three times of
what he carncd immediately belore. Say. how
much he will make on the eighth day.
When the first term is 3. the number of lerms§-
and the sum 4095, what 1s the value of the com:
mon ratio. 2aof
The common ratio is 6. the number ol terms 531
and the sum is 3110, what is the first term l1¢f€"T_,f
How many terms are there in a geometric serics
whose first term 3. the sccond ratio i85 and the |
sum is 228888 18359377 E

Series of squares. The scries whose terid i
squares of natural numbcrs scems to have
tracted attention at a fairly carly date in [ndit &
The formulae. siealie o
13420 32 3 S sy 2ai ¥ ) 2t hio ¢
oceurs in the Aryabhativa where it is stated® g
the following form. G, VA
“The sixth part of the product of the three g
lities consisiting of the’ nuber of terms: %
number of terms plus 1. and twice the num™

The formula oceurs in all known Hindu wort' 3
Mahavira gives in the work Ganita = 3¢
Sangraha, the sum ol a series whose -{g-n‘.tﬁ"i‘f’-

ek
%0




Then the serics N, +N,

e squares o the terms of a given arithmetic

10 him,

atanlnEd)r® esnns +(a+(n-Hdy

=n[(2n=1){0-) -%-- +a' -+ (n = 1)ad]
)

Sridhara and Naravana also give the sum of
the above serics.

Series of cubes. Arvabhata 1 states the for-
mula giving the sum ol the series formed by
the cubes of natural numbers as lollows.

“The squares of the sum ol the original series
ol natural numbers is the sum ol cubes.”
According to him

(n+l)“

]

This formula occurs in all Hmdu works. The
sencral case in which the terms of the series

- R

are cubes of the terms of a given arrithmetic
series, has been treated by Mahavira also.
Sridhara and Naravana have also given the
sanie form. )

Series of sums

LetNn=1+24+3+......... +n

s . +Nn formed

by taking successively the sums up (o
0 . terms of the series of natural num-

bers. is given in all Hindu works.
Arvabhata says
“In the cse of an upaciti which has 1 for the first
term and for the common difference between the
terms, the product of these terms having the
number of terms for the first term and | for the
common difference. divided by 6 is the
Citichana. Or, the cube of the terms plus |, mi-
nus the cube root of the cube divided by 67
: The sum = (0F 1y -+ 1)
The sum of the '.lb()\-'c6seri05 has been called by
Arvabhata 1 as arighana which means “the
solid content of a pile” in the shape of pyramid
on a triangular base™. The pyramid is con-
structed as follows.
01
002
0003

0000........000(n-1)

00000, uooon
i o éﬁ e

IS a triungle with 1 +2 + ... +n things. -

Form a triangle with | +2 + ... L+ - Flngs

as above and place it on 1op of the first. Then

form another triangle with 1+ 2 4 ... + 01°-2
things and place it on the top of the first two.

Proceed as above till there is one thing at the

top. The figure obtained in this manner will be

a pyramid Tormed ol n Jayers. Such that the
base layer consists of 1 42 + ... + n things

and next layer consists of 1+ 2+ .0 -1

and so on. The number of things in the solid
pyraniid.

Citighana

4.4.

The above citighana is the séries of figurale
numbers. The Hindus are known to have ob-
lained the formula for the sum of the series of
the natural number as carly as the 5th century
BC. :
Naravana's series

Naravana has given formula for the sums of
series whose terms are formed successively by
taking the partial sum of other series in the fol-
lowing manner.

Let the symbol nV 1 denote the arithmeuc se-
ries of natural numbers upto n terms. Let nV2
denote the series formed by taking the partial
sum of the series nVI and so on. The scries
nVm has been called by Naravana as m- order
series. He states sum of the series as follows. ™
The terms of the sequence begining with the
pada n and increasing by 1 taken up to the
order plus 1 times arce successively the numera-
tor and the terms of the sequence begining with
unity and at increasing by 1 arc respectively
the denominators. The continued product ol
these ractions gives the sum ol the “iterated
series of a4 given order.” Thus according 10 the
above n being number of terms ol the iterated
series and m the order. we get the following
sequence ol numbers. '

s gl I 0 R T e s | XL

iAo T S e ] :
The sum ol the series is the continued product
of the above sequence, ic.
nVm=nm+ D) m4+2) o n+nmf23 000
(m+1) : ' '
Putting m = ek o
nVl = n(n + i}fl..,-.

LW 20l
: n\_ 1=

I,

mm Iz Zn»' }-'" i

~ Narayana has nmfh, use of lim numlma of the
.tlLrJIL‘d »r:rm in the "hmn of mmimmim‘ n
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the chapter X1 ol the Ganita Kawmudi. The
series of ligurate numbers. They have been first
studied in the west by Pascal (AD 16065)
Naravana has also given the formulac for the
sum ol the series nSr when

O, + O, + ... o the terms of which are in
arithmetic progression.

The above series have been investigated by
Naravana in order 10 solve the lollowing Lype
ol problems.

“Acow gives birth (o one call every year. The
calves become young and themselves begin (o
going birth to calves when they are 3 ycars old.
L. learned man. tell me the number of progeny
produced twently years by one cow.”

5. Binomial Series

The development of (a + b)" for integral values
of n has been known in India from very early
times. The series formed by binomial coellicients
C,+C, +...... C_ seems to have been studicd at
very early date. Pingala (BC 200) know the sum
of the above series to be 2" This result is found
also in the works of later writers.

6. Infinite Series

6.2

The formulate for the sum of an infinite geo-
metric series with common ratio less than unity,
was known to Jain mathematicians of the nth
century. Application of this formulae was made
to find the volume of the frustum of a cone in
Virasena's commentary on Stkhandagana (AD

- 816). The mathematicians of South India, espe-

cially those of Kerala, seems to have made
notable contributions to the theory of inlinite
senses. Some of the series that are found Lo
oceur in their works of the 16th, 17th and 18th
countries are given below. ;
Infinite series for IT arc found in the works of
Madahava of Sangamagrama (AD 1340 - 1425),
Nilakantha Somayaji (AD 1660 - 1740) who
wrote Karana Paddhati and of many medevial
mathematicians of South India especially of
Kerala. A sampling of these anticipantions iden-
tified and correlated with western findings in
terms modern mathematics be noticed here.
Leibnitz power series for II

(Duec to Gottfried Wilheir Leibnitz AD 1646 -
1716) is implied in a verse of Madhava as early
in the [4th century AD itself.

“Multiply the diameter by 4. Substract from it

6.3

6.4

6.5

T R N L T i e I T Sy . PO
B S R R e e

and add to it alternately the quotrign Obyy; |

by dividing four times the diameter 1 th g,
integers 3.5, cte.” ¢ o,

) AR R
1c.~4—_f-]-3-+-5- .............

Gregory's scries lor the imverse langen
(Due to James Gregory AD 1638 - 1675 %
plicd in a verse by Madhava in (he ”rlh‘ .lm.
tury AD and quoted by Sankara Vigiy,, r‘}‘u
1500 - 1560) in his commentary f{;-g‘\.ﬂ;\.,‘mm‘; _
on Lilavati. o 8
“The product of a given series and the radiy, B
devided by the cosine 1s the first resy Fl'[}“h 5
the first, then sccond, third etc, a sequence |
results are obtained by taking repeatedly lh].\
square of the sine as multiplier and the “‘illn[:
of the cosine as divisor. Divide in order by lh:l
odd numbers 1.3.5...... From the sum of e
(erms, susbtract the sum of the even termg The b
result becomes the are :

ie tan™' X li;_ o .
Newton's power series for the sine and cosip
The power scries lor sine-and cosins which i
due to Issac Newton. (AD 1642 - 1727) wy i
implied in a verse in the famous work.
“Yaktibhasa of Jyestadeva (AD 1500-AD 1600 §
“In the series ol quotients obtained by divig- |
ing an arc of a circle severally by 2.3. etc times &
the radious, multiply the arc by the first tem; J
the resulting product by the second term; this |
product again by the third term; and so on. Pu §
down the even terms of the sequence so ob §
tained after the arc and the odd ones after th
radius, and substract the alternative ones. Th
reminders will respectively the sine and cosint f
of the arc.” : 5

Taylor Series Tor the Sine .
The Taylor Serics cxpansioin of sine Was -
covered by Gregory (AD 1668). A sort ol ff?"d
order Tylor series expansion of the sine s ™ §
plied int the following verses which arc quét
by paramesvara (AD 1360 - 1400) in his cof |
mentary on Mahabhaskariva. !
“The semi diameter divided by the residual 4 £
becomes the divisor. Put down the sine
again the cosine at the end of the are rave?

U qp——— e
R R

R
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/ “, o 1‘). ll'. o { ! ] i 10 L
& from the ‘umn1:1t,q:5:\?i[~l.i:;1[ hll'“' ‘]‘l llhb quotien 7. It is necessary to stress that only a very small
aned [rom the stor divided sine whic . ‘ | A
uh{qmt,d [ro ded sine which parl of the substantial literature in Sanskrit and
ancient Malayalam on mathematics and as-

" increased by hall the quotient obtained (rom

. cosine by the divisor. Again the quotie . st B2 ; o o
p (rom that divisor becomes el tronomy have seen light of day in print. This 18
obtained from L sor becomes the true a matter which should attract the prime :

O o o s Giiie AL e ohd ol P . wuld attract the prime atien-
sine difference. : ¢ cnd of the arc tion both of students of the subject and of re
endl increased by that (true sine differ : ; ol the subject and of 1c-
1:';1‘-!..[.\{,(’ incrcased by that (true sine differ- search institutions
cnce) becomes the desired sine for a given arc.” '
R sin o+ 0) = (Rsingy + % (R cos o) Relerences:

9~ (Rano) 6  (Raxso) L. Smith, D.E History of Mathematics. N.Y 1958

R2 2 R3 1.4 : (Dover)

66 Serics for sin°x 2. Macdonell . A (editor) Brhaddevaid. Harvard
The tantrasangraha of Nilakanta Somayaji - 1904. '
(AD 1444 - 1545) giveds the lollowing., 3. Kaye G R (Editor) Bakishale Manuscript,
“Multiply t]he bseftlllence of the arc and divide Archaelogical survey of India. Culcutta 1927.
SUCCESSIVE the s “the radius as . ey
Sueces y by the square of the radius as 4. Rangacharya. M. (editor) Ganitasarasangraha

multiplied by the squares of 2 etc, diminished
by half of their square roots. Write the square
of the arc, and below it the successive results
and (then starting from the lowest). Substract

of Mahavira Madras 191 2
5. Dvivedi (editor) Ganitakaumudi of Naravana
Pandita Benares 1936.

the lower {rom that above it. What is thus ob- 6. Sambasiva Sastri, (editor) Karanapaddhati of
rined the square of sin x.” Putumana Somavaji. Trivandrum 1937,
X4 X6 7. Sarma K.V. (editor) Tantrasangraha of
Si“:_ & = (22_2) * (22_2) (32 k: 3-) = Nilakantha Sumﬂyaﬁ Hashiarpur 1997.
}{8' 2 2 _2 ' 8. Ra}ma Varma Thampuran (editor) Yuktibhasa
fie . (Malayalam) of Jyesthadeva. Part 1. Tnchur
(22_%) (32 ~ -;L) (42 % 521) . .1949‘ é : -
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Faster

Than the
fastest..........[

Dr. B. Jayachandran
SN College, Varkala

_ Man's progress Lo prosperily has been directly

linked with the 'speed’ of the gadgets he uses and that of
the latest innovations he made in his communicative
skill. In fact the invention of “Wheel” had contributed
profoundly towards the industrial and agrarian revolu-
tion that had (remendous impact in the fature course of
history. Human history is really struggle to attain higher
speeds and that process continues in a never ending fash-
ion and this is well illustrated in the transformation of
human civilization fron the bullock cart age to the high
speed rocket age. However, the publication of Einsteins
special theory ol relativity in 1905 proclains that no
material object can ever be accelerated Lo have a speed
equal to or faster than that of light and light is the fastest
moving entility in this universe (witha velocity C=3 X
10° m/sec)

The publication of the special theory of reletivity
revolutionized our concepts of mass, space, lime and
energy. According to this theory, when encrgy is sup-
plied to a body from outside lo increase its velocity a
fraction of this energy is used for increasing its mass and

consequently only the remaining part of the supplied
energy is used in increasing ils velocity. The
interconvertability of mass and enérgy is perhaps the
most fascinating revelation of the theory ol relativity.
This congersion of energy into mass becomes more evi-
dent as we approach higher velocities (v comparable to
¢). In otherwords at lower speeds the conversion of sup-
plicd energy into mass is neglijible - the energy supplied
is almost entirely used in increasing the speed ol the
body. But when the velocity of the body approaches
‘C’ the reverse happens. Einstien’s theory predicts that
even if we supply a infinite amount of energy, the body

2 O ISEE TEACHER - Fobruary 2000

tum of tachyons can be real only if they possessed imagi
- nary rest mass. If we can conccive the 1dea of zerUfCSt

will never attain the velocity of light singe e
comes less and less aceelerable due to Oy
in mass near the velocity ol light and a gy ¥ "\ ,
light 1 ln. mass of the hud\ hcunm\ . ‘ku}, '
iy

(nv= ||| ) Thus 1t 1s concluded that ng Mty

can attain or cross the velocity of light, Sipe, ther B
of relativity was confirmed experimentally, this kcw
sion regarding the maximum attainable v Ll“Lu\ toy .'
(remained!). This idea was a great blow (g lhcr o
Neutonian mechanies where no speed limj i 853,
uted to material particles. Sl

Now there were Lwo pertinent questions i, th
of physicists (1) Is our universe is having hn . L |
with regard to the attainable velocity? (2) |y (“_,;.;3
barrier for the speed of the material particels, . i
otherside of the barrier? (since a barrier hag (y, \ld.-

M,

_q

V<£C Vs

BARRIER

They argued that three types of particles ¢y be g
this universe. One - those which always trave Wilh &
velocity less than the velocity of light. eg. the pdr[;dl\:
which we usually come acceross In out materiy) wulE
{T’ndyons) Two - Those which can travel only wig lh
velocity of light and connot be brought to rest e pheb E
tons and neutrinus (Luxoms) and a third group whiche, b
travel only with a velocity greater than that of Iwht\\hn" 2
can never travel with a velocity equal to or less [|nnlh*'
of light. It was in this context prof. E.C.G. .Sudalxm|n .
1962, predicted the possible existance of the third engf:
of particles and named them “Tachyons™ (Meaning wilfs
particles - derived from the Greek and Tachys), The i
chyons still remain as a theoritical prediction whf]
existance have yet to be confirmed.There is a commug
beliel that the prediction of the existance of ‘tachyons
violates the principles of special theory of relativil ]
Really itis not so. In fact a number of peculiar properisg
of tachyous were derived from Einstien’s special lhenrf
of relativity. '

According to Dr. Sudarsan, the energy and mom} |

mass for photons and neutrinos, then there is logic £
describing particles of imginary rest mass as well. Frod .i
the speual theory of relativity we can show such pU§

“ticles with imaginary rest mass have always a W'””“

faster [rom that Of light. We have the relatiaster relationg

2 =P* Ch+ mo’c wlu.re E is the total encrgy of ¥

particles, mo its rest mass and P its momentum.
il

= YmoV where Y= [i- += ). The rest mass *§

o : v
becoming imaginary does not matter plO\’ldbd the ¢

L bR T
e

' 1
1
i
|
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é -Hnlbm ;Il) observable entities Eand Pare real ynd oS-
., This condition is satisfied i P* C? s 2 0

m This 1% P”““h](‘ only iF 7 is imaginary, when mg is
Hungil“"'-\" ( J' ‘ 111:;111111L1i\ mean | - {’ S =vei.c, \: i

ph\wically V>C). .[n Im.ﬂ .llw restmass happens o he
m quinary W not of ;1.11‘}: _mrmrqucncc. because as the name
plics. (he rest mass is measured when the particle iy at
est, Butonee we dceept that tluf.‘h_\-*ons can never be slowed
Jown evento the velocity ol light. there is no question of
peasuring thetr rest mass at all. In otherwords the rest
o of atachyons is not an obscrvable quanmv

perhaps the most exciting property ol tachyons, as
shown by Sudarsan is that their velocities decrease when
thetr cnergy INCrease d and vice-versa. Thus their velocitics
hecome infinite when their energies become zero and be-
come the specd of lth when thier enereies become infi-
nite. This is just opposite o what happens in the case of
ordlinary material pdlll(.lu. as shown in ligure.
A : M

nit:

£ gy Wil Tachyons
“ordinary particle L

k

s

i vl
(Seeed of Heht APREY

a he next question 1l about the deteetion of tachyons.
Fhe peculiar properties of tachyons muke it difficult to
detectther presence. One thing which is clear is thatnone
ol the naturally oceur ing sub-atomic particles have been
Lound 1o exhibit the peculiar propertics of tachyons de-
seribed above, This does not mean that they do not exist
atall. In Tacta good number of sub-atomic particles hase
been ereated and studied in the laborataries using particle
accelerators, These newly created sub - atomic particles
L‘[G not exist nuturally under normal conditions on the sur-
lace ol the carth. However, they could be seen in the
surroundings ol celestial objects such as gquasars or in
regions where new matter is beong created. This may be
true in the case ol tachyons also and conseyuently scien-
sty are observing cosmic rity phcnmnumLLuLlull\ o sae
il tachyons are also present along with other new par-
ticlés.

If man could find the presence of tachyons and
suggest some wavs to produce and detect them. there
could be many unique applications with them. The most
important of these applications will be in the tield ol
interstellar communications. At present the fastest
means ol communication is by means of clectromagnatic
waves which travel with the velocity of light. A radio
wave will take about 4.3 years even to reach our near-
st star - Proxima Centauri (other than the sunj. iEin-
stead are use tachyons tor iterstillar communteaiion,
it will take only a fruction of a second to reach even the
farthest stars and-galaxies. Let us fervendy hope that
the production and detection ol tachyons could be-
come u reality in the nearest tuture so as 10 help hu-
manity to meet adequately the challenging ILL|U]1LIT‘|L1H\
ol the new millennium. particularly in the lield of comi-
munication.
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LA SERVICE RULES AYA GLANGE
13

Pension

Sreemandiram

Now. we pass on to part 11 of Kerala Service Rules:
which deals with the rles relating to pensionary benefits
admissible 1o state cmployees on their retirement from
service.

The claim ol an officer 1o pensionary benelits is regu-
lated by the rules in force on the date of his retirement
(Ruling below Rule 11, Par( 1. KS Rs). so far as members of
the teaching stalf of educational institutions including Prin-
cipals are concerned, though they are allowed to continue
in‘service ll the end of the academic year in case they
complete their retirement age on or after 2nd of July but
before the end of the particular academic year, their pen-
sionary benelits are regulated by the rules in force on the
last date of the month in which they complete the age of
retirement and their service upto that date alone is taken
into account for granting pensionary claims, Future good
conduct is an implicd condition for granting pension. Govt.
is competent to withhold or withdraw pension in full or
part of the pension permanently or for a specific period.
(Rule 2¢a) Part [11) .

‘Penstonary claims include the following-
I. Pension

(a) Service pension- Those who have more than 9
years of qualifying service when retiring.

(b). Service Grautuity and the exgratia Pension from
1-10-99 to these who retired on superamation before 1+
10-99 after putting in qualilying service for 9 years or
less:

(¢) Service gratuity or the Exgratia Pension to those
who retired on superannuation on or after 1-10-99 after
completing qualitying service of 9 years or less. On the
basis of option they will be granied either service eratuily
instcad of pension at the rate of onc month's last pay for
every year of qualifying service or the exgratia pension as
announced by the Govt. in Govl. order dated 18-9-99.
They can cither opt [or the service gratuity or for the
exgratia pension. Conditions for granting exgratia Pension
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[1. Death cum Retirement Gratuiqy (D.Cp,
ployees who retire fromservice alter comple Bl
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66). I ancmplovee dics while in service, iy L
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are cligible for spectal rate of DCRG ey i1l lly
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officer had only less than 3 years qualifyine i y,
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or more qualifying service are cligible

will be furnished when discussing the opie
IL Family Pension- The family of thye
dic while inservice and the families of the
stoners are cligible for family pension

Different Types of Service Pension -

There are 4 types ol service pension, The

; : ¥,
Compensation pension (b) Invalid pension ()

i : S“[\'E!
nuation (d) Retiring pension

a. Compensation pension (R.33), Thiy i the pey
granted to an officer who is discharged frop SO
want of vacancy. In other words, this PENSion iy upy,
as a compensation for loss of appointment 1o

anuf,
due to none ol his fault. When a permanent postin \gpl;
an officer is working is abolished and he i oL giveny
other appointment which is at least cqual o that ey
permanentlly, then he can opt either o (i)

aceepting
pointment on a lesser pay il offered by Govt.or (i) 0
pensation pension for the qualilying service he o
render till the date of discharge from Govt. service ke
sonable notice should be given 1o the cmployee showi
the fact of discharge from service, not less than 3 m
prior to the date of proposed abolition of the post. [l
period of notice happens to be less than 3 months.!
additional gratuity not exceeding his emoluments shu
be paid to the employee for the period of notice fellht
of 3 months. (R 40)

b. Invalid Pension (R 42). When an officer s fqtfi
thathe is not suitable for public service or forthe Pﬂmlﬂ_
lar branch of service to which he belongs due L0 Ph}"""‘\f
or mental infirmity. In other words. this is the pen
granted to an officer who becomes invalid or Ll[sﬂbkd:‘_
that he cannot continue in service. The disability "fg@.ﬂf
officers should be established by a medical certi™
granted by a medical board and that of a non g“ﬁ,ﬁ:
officer by a medical certificate granted by amedical uriw‘
not below the rank of a Civil Surgeon. The medical c.t'f_
nation for ascertaining the disability is arranged Wy
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(he details. I the discase by which the

st he disabled can be cured by operation
I ot

es to undergo the operation, iny

officer
and the
= op relUS { i alid pension

i gl-ﬂm.;.d to him (Ruling below R 43, (¢) Some
‘“”_”,:.\;m\ in the caleulation of the qualifying service i«
Cﬁnli:*;hlu' [t has been discussed under the caplion '
:\-in:i service.
<. Superd . o
(i the class ol pension which is granted 1o an officer
ypetires at the agce lixed by the Govt. for retirement, Vag

guali-

pnuation pension (R, 55)

wh . T ;
L pajority Of the employees relire on superannuation, S
b pestolthe pensioners e superannuation pensioners. Pen-

goners who relire on other types of pensions are only rare,
~ 4 Retiring Pension (R.56). This pension is granted 1o
osc cmployees who retire [fom service voluntarily be-
fore attaining the retirement age, but on completing 20
vears of qualitying service which is the minimum service
im'-\-' p:quircd for voluntary retirement. For voluntary re-
iicement, the officer has to give anotice to the competent
quthority at least 3 months prior to the date on which he
wishes to retire from service (Note 1, R. 56). But, the
competent authority can relax the condition of 3 months
notice if he is convinced of the reason for not satisfying
{he condition, and this may not cause any administrative
inconvenience. The relaxation can be granted only on the
condition that the employce shall not apply for commuta-
tion of part of his pension before expiry of the notice
period ol 3 months (para 2, R. 56 (i)). [f an employce on
leave not due applies for voluntary retirement, the retire-
ment has to take effect from the date of commencement of
the leave not due. So. the leave not due already granted
should be cancelled and the leave salary, if any, paid to him
should be recovered (R. 56 (ii). If intimation of refusal of
the voluntary retirement is not received by the employee
before the date on which he wishes to retire as per the
application or notice, the retirement becomes effective from
the date mentioned in the notice/application (R. 56 (iv).
The authority competent to make appointment in thc va-
cancy is the competent authority to grant permission for
Voluntary retirement (Ruling No. 1 below R. 56). II the
employee submits application for withdrawal of volun-
1y retirement before the intended date of retirement,
Sanction can be given for the same by the Govt. on the
‘ccommendation of (he appointing authority (Ruling No.
. i:rﬂel]:]w R..S6). An ofﬁcer who has applied for vg‘;lunllary
ki cc“dt_t_i}n be permitted to gurrfandcr the Eame.d Leave
Meng _Ure 'Lon the date of application for voluntary ‘Bt'lm'
O he can be permitted to avail of the eligible leave

. U (Rule 56 (x)). Some concession in the calculation

Qualifying service
stoners.

service' -

[or pension is admissible to such pen-
[Uis discussed under the caplion ‘qualilying

Forthe caleulation of pensionary benefits. details of
otal qualifying service rendered and the pay he was
drawing during the Jast 10 months ending in the month of
Ili.‘i }ill]TL‘I'SllllliI:lIH!H are essential. h

L Qll?liiih}'ing Service - Method ol calculation -

L. First find out the date of retirement on superannua-
tion/date of completing the age of superannuation. The
last day of the month in which the officer completes the
superannuation age is the date of retirement (R 60 ()
Part I, K.S.R) Eg. An officer whose date of birthis 11-
01-1945, completes his age of superannuation (i com-
pletes 55 years of age) on 10-01-2000 AN. He has to
retire from service on superannuation on 31-01-2000 AN.
Evenifitisaholiday there is no barin handing over or
assuming charge. (G.O. (P) 483/75/Fin dated 20-10-1975)
Ifhe is amember on the teaching stall of an Educational
Institution which is permitted (o have regular annual va-
cation, he has to retire from service at the end ol the
academic year in March. The period after the date ol
completing the retirement age till the date on which he is
relieved from service is considered as extended period of
service. Though they are permitted to continue in service
up 1o the end of the academic year. for calculation of
service benefits they will be considered as if they retired
from service on superannution as in the case of officers
of the non vacation Departments ie. on the last day of
the month in which they completed the age ol retirement.

ii. Then calculate the total period of service putin by
him {rom the date of first joining duty by regular ap-
pointment till the last day of the month in which he
attained the age of superannuation. :

Break of service notexceeding one year alter regular
appointment will automatically be condoned and that
period during which the officer was out of employinent,
due to reduction of staff strength of the institution will
also be counted as qualifying service if a certificate (o the
effect is recorded in the service book by the pension
sanction authority. If the period of break exceeds one
year, period cqual to the past regular service in a fegular
vacancy will be counted as qualilying and the balance of
the break will not be counted as qualifying (Rule 31, note
3). 1 the :lppuimmcnt before break was provisional or
fora limited period. the condonation of break and count-
ing of the period of break as qualifying service is not
admissible. But the actual period of piecemeal service
will count as qualifying if it was not provisional
(R.14.EG.D. 8(1) and (I) Provisional scrvice from 1-10-

Cfiﬁgﬁﬂﬁ TEACHER - February 2000



D418 not quahitying for pension. But, provisional service
betore 1-10-1994 regularised and qualilying lor incre-
ment will be qualifying for pension. Aided school service
hetore jomimyg another appointment will be counted as
qualilying if the preseribed certilicate regarding the ser-
vice is recorded 1 the service book and attested by the
DO concerned ora service certilicate in Annexure 1V
KER issued by the Head ol the School and countersigned
by the D.E.O. concerned s produced (R 14 E, GovlL.
decision. Para 0)

Asarule, resignation from service entails forleiture of
pastservice and so itis notqualifying Tor service benefits.
(R. 29 (). Bul. resignation of an appointment o take up
another appointment which is qualifying for service ben-
clits will not entail forleiture of past service, if the break
between the twao appointments need not exceed the join-
mg time admissible as per rules plus public holidays (Rule
29 (b and note below R 29 (b).

Periods of leave - Leave of all kinds with or without
leave salary will count as qualifying service unless other-
wise specilied (R.26) Leave without allowance granted un-
der provisions contained in Appendix XILA (for taking up
employmentoutside Govt). X11 B (LWA [or higher studies
aranted to those having less than 2 years continuous ser-
vice) and X1 C (L.W.A granted to join spouse on L.W.A
grantd under Appendix X1 A) are already declared w be
non gqualifying for service benelits including pensionary
benelits. So. this period should be excluded from total
service while caleuliting qualitying service. Normally, the
period ol suspension. il any. will be regularised on the
expiry ol the final proceedings on the disciplinary action as
duty (1l fully exonerated), or as eligible leav
the period of suspension will be retained as such as a pun-

¢. Inrare cases,

ishment. The period of suspension cannot be considered as
qualilying service, il itis not ordered so by the competent
authority. Regarding L.W.A other than those mentioned
above, if there is no specilic order to treat the period as non
qualilying. it will be counted as qualilying service (When
L.W.A is granted, the authority who grants the leave has o
specify whether the period is qualilying [or service ben-
clits ornot vide circularno. 24780/R4/99 dated 22-4-99 of
the Fimmcg: (Rules) Department.

Special Conceession to disabled employeces -

*1. To the actual service he has putin upto the date of
invalidation (a) either 5 years or (b) the period equal to
the difference between his superannuation age and the age
on the date of invalidation or (¢) the balance of period of
service required forcompleting 30 years of service, which-

R s ey
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ever period is Tess will be added Tor caleulation ol .

IthI
. suppl}‘\t A
completing the age ol 48, and mmplumn o o U

ing service for service benelits (R 43 (3)

Ay

“al gy

service. an cmployee was certilied by the \ILd] i
[icer to be invalid. So (ay cither 3 years (g mnum,"
cessionadmissible). or (b) 7 years (the differenge h‘l\
supcrannuation age - 35 ycars and the actual d\lu“[l
due date of invalidation - 48 years ) or ¢) 2 y 1

L‘lt‘ﬁ{
balance of service required to complete 30 yeay

: \”l \Lr
- 30 minus 28 years of service which he pas put iy gy
(

date of invalidation) whichever period 13 legy hay | "
L

added to his qualifying scrvice as a concession, . R
¢ “1

and 2. 80.2

sion. Altogether he will be treated as completed .)U}H

Yeir,

years period is least among 7.5 2 yeurs copg,
of qualifying scrvice and pensionary benelits [or 3
will be granted to him.

Special concession to voluntary retirement (R, S6u

Those who apply for voluntary I'cliI'L‘:I]cnlfruliring
pension will also be given a concession ol () S yegry,
the difference between the superannuation age and the a
on the date of voluntary retirement. whichever iy |u..».
(An officer who retires voluntarily at the age of 43 o
the maximum ol 5 years benelits whereas an officer wh
retires voluntarily at the age ol 33, gets aconeession of)
years only). The chigible period ol concession will be adde)
Lo his quahifying service on the date of reliet From servi
on voluntary reticement (Military service, Edavagai ser

vice, Malabar District Board Service. Voluntary copyi’

service. service as pracusing lawyer in a Court of Lawet
belore entry into Govt. Scrvice also get some consider
ation as qualifying service subject to certain condition
and restrictions. As, such occasions are only rare, detals
ol such services are not discussed here).

After find out the total qualilying service as explaind
above, the service has to be rounded to avoid fraction.
getting the minimum or maximum benelit, [raction inth
qualilying scrvice can be rounded to the next whole nutt
ber. The mimmum qualilying service required for t'mﬂ““
minimum scrvice pension is 10 years. For granting! mayk
mum service Pension a qualifying service ol 30 ye armlﬂ‘f
lor granting the maximum DCRG. qualil‘yin0 si:r‘fit‘ﬁ{d
33 years is required. So. (ractions with 9 years, 29 yea
and 32 years, evenilitis less than hall will be lUUﬂd"dw
the next whole number viz 10 years. 30 yews and ¥
years lcapeulm.ly (Para 2, Rule 57). In the cast of ¥
periods other than those of 3 figures mentioned abov®
fractions of an year in the total qualifying service, b mor¥
and above will be rounded 1o the next whole number* ol
the fractions of less than 6 months will be I“HUIU‘I (P

T I

f .




Thus, if the total qualifying service works out to
and 6 months, itwill be rounded to 31 years and
siod is 27 years 5 months and 28 days, as the
fraction is less than 6 mon.lhs it will be ignored and the
alance of 27 years alor'u? \fw]l be counted a net qualifying

ice. If the net gualifying service works out to more
ars. the net qualifying service should be limited
¢, as qualifying service beyond 33 years gives
s to the employee.

g]R-jﬂ

30 yeal‘ﬂ
if the p¢

serv
(han33Y¢
(0 33 year
no benelit
Calculation of average emoluments -

The pay (includes Basic Pay, Special Pay or Personal
pay onlyno allowance comes to the picture) the officer
was drawing for the last 10 months of his service ending in
the month of altaining supernnuation age has to be ta]:en
into account. Even if he was on Half Pay leave, or L. W.A
qua[if}’iﬂg for pension, the rate of full pay to which he
would have been cligible had he been on duty will be taken
into account for this purpose. If there is any non qualifying

CORRECTION

Monthly - Special number December 1999 Page 53. column - 2, Calculation
expences please replace the figures 321 by 221 kms. into 12 and Rs. 38.52 by Rs.

The mistake is much regretted - Sreemandiram

periqd within the 10 months, that period may be ignored,
and cgual qualilying period back to 10 months will be
taken into account for calculation of average emoluments.
: Eg. Suppose the date of superannuation of an officer
is 31-01-2000. Then the pay which he drew from April
99 to January 2000 (total 10 months) will be taken into
account for the calculation of average emoluments. If he
was on L.W.A under Rule XII A, or XIT B or XII C (non
qualifying period) from January to April 99, period from
February to April 99 (3 months) will be ignored and the
pay drawn by him just before February 99 ie. the pay
drawn for January 99 will be taken into account instead
for the calculation of average emoluments. Average of'the
pay ol the oflicer during the last 10 months of his
qualifying srvice, is known as the average emoluments.
Now, the required details viz details qualifying service
and the average emoluments are available. So we can now

calculate the pensionary benefits.
' will be continued...

of TA - 24-11-99--'Line 5 - incidental
26:52 - other detail remain unchanged.
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ENTERPRIIES

A TRUST WORTHY NAME FOR LABORATORY
EQUIPMENTS AND ELECTRONIC COMPONENTS
WITH 40 YEARS OF EXPERIENCE IN THE FIELD.

We deal :

All kinds of laboratory Eqgipments
for Schools and Colleges * Panel

Meters * Oscilloscopes * LCR Chargers * Active and passive
Meter * UPS” Balastic Constant Components * Inverters * Computers
Suspension type Galvanometer * and Peripherals * Voliage Stabilizers
Sine & Square Wave Audio Signal * Emergency Light * Relay Testing -
Generator Regulated Power Kits * Electronic Chokes etc:
JYOTHIS ENTERPRISES : IN KERALA THE ONLY APPROVED FIRM BY DEPARTMENT OF TELECOMMUNICATION
KERALA ZONE FOR SUPPLY OF SLEEK MODEL 4KVA VOLTAGE STABILIZER WITH TORROIDAL TRANSFORMER
= ‘ Your enquries are solicitecl.
466867 Fax: 0471-467184  E-mail: timezon@techpark.net

Supply * Common Balance *
Transformers * Rheostat * Battery

Phone: 0471
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Information Technology Network

The present society is characterised by ever growing
technology and information explosion. This has expalnded
the horizons of individual library resources on a npnonal
scale through library network. This network will help
sharing the bibliographic systems, database, file transi_er,
remote log-on, access to documents, teleconterencing, in-
formation exchange. management infromation supply.
UGC is planning to.set up such a network called
INFLIBNET. It will link other research organisations like
the CSIR, the Indian council for Agricultural Rescarch
(ICAR), the ICMR, and the Indian Council of Social Sci-
ence Research (ICSSR). It would be a multiple function/
service network. Based on satellite and terrestrial commu-

nication channels, the network will connect about_ 150-
university libraries, 50 post graduale centres, and autono- -

mous colleges and about 200 special libraries. :

Enormous growth of publications and emergence of
subject specialisation have compelled the libraries and in-
formation centres o think of sharing the infromation re-
sources of libraries. The other library resources sharing
networks are CALIBNET, DELNET, MALIBNET.

elc. .
Global C_redit Cards

Global cards are credit cards that can be used any
where in the world. People who travel abroad need not
carry different credit cards, they need carry only one ie
global card, in the place of many travellers cheques and
currency notes. These cards can be used to pay restaurant
bills, buy articles, purchase from member cstablishments,
for foreign exchange transactions through authorised deal-
ers lor eg. a global card holder ¢an buy forcign currency
form bz_mks lor permitted purposes within lhcbccilinu laid
giown_lor different transactions. All you have to docit; to
submit the necessary documents to the bank (Authori‘sed
"Dealer) and also take care of formalities such as endorse-
ment on the passport. Exchange Contro] Manual helps
s of transactions or YOu can visit

the RBI S _wcb site for more details. Globa] credit cards
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‘wife with the money.

~sstrong international positions in traditional areas like ey,
- would also help networking of the activities of the men-

- ties. Each member organisation would serve as a nodl
-agency.in its-native L_‘_Q_uri'try for the business interests
- all other members. s :
BONET, PUNET, ADNET, ERNET, SIRNET, NICNET:

DR. P.S. MOHANA |

|
Sree Sankarum

can be used to purchusg your BTQ (Basic trave Qun
travel in foreign countries) dollars. . b
FERA (Foreign Excha_n ge Regulation Act) g, may
that you have to used foreign exchrfn ge for the i
purpose for which it was released. I oreign curpep,,
leased for business trip lm.'._" to be used for travel g
expenses etc. Beware you cannot buy ornaments for Yoy

APICCI - New Business Forum

A new regional forum called the Asia Pacific [,
Chamber of Commerce and Industry (APICCI) hag begy
launched in Singapore. [ts founder members are nine coy,
tries including India, designed to promote the interes)f
business enterprises.- It will enable Indians to oceupy

tiles, diamonds and spices, both retail and wholesale |

bers and the regionalisation of their business opportus:

Richest Man

Bill-Gates is the richest man in the world with a pe
sonal wealth-of $ 90 billion. This was $ 51 billion intie
year 1998. His wealth'is nearly three times the wealthd
the second richest man Warren By felt. In India the richet
man is Azim Premji, Chairman of Wipro with an e
mated personal wealth of $ 2.8 billion, L.N. Mittal is
second richest man in India with a wealth of $ 1.9 billie?
The other richest men in India are Shiv Nadar (Chie/®
HCL), K.M. Birla and Hinduja brothers.

Subsidy - Merit and non-merit

The central eovernment is spending Rs. 200,000 mﬂ;' |
lion (Rs. 20000 corers) on subsidies relating to food #*
fertilisers alone. The total of all subsidics will come®
about Rs. 24684 crores. The total non-merit -*‘“h"":jj";-’
works out to be Rs. 102145 crores. Subsidies are grous
Into merit and non-meri;. Subsidies given for the sik®




C"’“,“;'_Sidiﬂs given (0 gpods and scrvices having the fpl-

arc 3 (WO characteristics.

"“ﬂn:—’rhc\' should give rise o substantial externalitics
l» i chould be pos‘sibh.; to price them. Merit xuhsidv
= tes only 23.8% ot i.nlnl st!hsitly. ic 76.2% sub-

0 anwarranted. The few major heads of non-meriy

h“j}‘. 1y are cducation, Sports. arts and culure, medicy|

51“‘-‘;_"“-m]\, welfare, water supply and sanitation, agricyl-

dl'li'i -lu'J allied activities, co-operation, rural (lcvclo[‘;mcm

wre .‘:;jnn. power and industries. In most developed coun-‘

‘.(,f;u?ﬂ“'” n, health and sanitation are treated as imerit

hich demands subsidy.
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NPAS and Banks

profit and profitability are the most important pa-
cmeters of performance. But itis being hampered by the
high level of non-performing assets (NPAs) of banks. As
Ioﬁg as expected income is realised from an asset, it is
wreated as performing assets, and as non-performing asset
when it fails to generate income. A loan would become
NPA if intercst on a loan instalment is in arrear for any

3 Jong term social assets are merit subsidijes These
L3 L = W Fr

WO out of 4
Standing for
considere

quarters during the year. 11 it remains out-
30 days beyond the duc date. the loan is
e .d‘lg‘h‘clm arrcars, All pcrfnrtping assets are called
; raassets and NPAs are classitied as sub-standard,
1|0~UE]“UI or Iuss_usscls depending on the period for which
!.i’é’j u}(‘fl\j‘\:v:‘\C;l?iljtlcal as NPA, Qu)Lllall'l1I assels are classi-
Agc-wisc as DI, D2 and D3,
v ]l |(1)L net NPAs of 19 nationalized banks increased by
1% in 1998-99 compared to 1997-98. The net NPA ol
Indian Bank s 2] per cent ol its advances. While tor UBI
and UCO‘bank itis 15 and |1 percent respectively. During
the past few years. loan recovery has become a serious
pmhfcm. The numbers of wilful defaulters are also increas-
Ing tremendously. The recovery of the government spon-
sored loans and waiver scheme are other hurdless in the
hield. In developed countries like USA harsh measures are
adopted to recover the loan dues. (in USA, NPA is only |
percent). Legal remedies to recover part due loans are filing
of civil suits, Lok Adalats. Debt Recovery Tribunals, me-
dia announcements and publishing the list of defaults. It is
estimated that 200 big companies together made a default
of Rs. 11, 000 crores to the banks in India. O
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‘SPORTS LINE

How fit
you are really

—"'"-"-_--__

George Thomas
Dept. of Physical Education
St. Xaviers College, Thumba

Good health is difficult 1o define. but it is cer-
winly more than just the absence of discase. It re-
flects a state of mental and social physical fitness
and well being. and is strongly influenced by
lifestyle. Whatever, your age, positve thinking is one

of the keys to acieveing and maintaining a state of

fitness and well being. Yet even with a positive out
look, you still need to work out the individual steps
that lead you to your goal of a long and healthy life.

Health. viality and long life are desirable goals
for cveryone, but they are not achieved without ef-
fort. Because many of the habits of modern life do
more 1o diminish health than to increase it. If you are
resolved to take a positive attittude towards your
health and well being, and 1o prevent problems rather
than simply treating them as and when they occur,

then physical titness must be an essential part of

your life.

Before you begin to think seriously about your
fitness and well being, there are a number of ques-
lions you must ask yoursell. For example, how fit
you are, how well you cope with stress, or how well
you take care of yourself? This paper will help you
0 indentify the changes you need to make (0 im-
Prove your chances of a healthier and a longer Itf(;.

Many people have an unrealistic xd'ca 0[_ their
level of fitness. Some do a lot of exercise without
thinking about it, more do a little exercise and be-
lieve themselves ultrafit. Fitness is a combination
of heart and muscle capacity to use Oxygen for
¢hergy production. To find out how you rale, lry
the following tests and et your score from the
bles. Your score will immediately reveal those ar-
¢as in which you need to improve your performance.
TEST: | o
WHAT IS YOUR RESTING HEART RATE?

" o . and accurate
Your resting pulse rate is a simple and accurate

R B B i s e

gauge of cardiovascular [itness. As your fitness level
Increases your resting pulse rate will become slower,
stronger and more regular. It is better o take your
puls§ when you wake up in the morning because
any form of emotional or physical exertion will affect
It during the day. Individual rates vary but, as a rule
women have a slightly higher pulse rate than men.

Take your pulse at wrist (at the base of your
thump) or by feeling the artery in your neck just
below the ear and toward the jawbone.

Now check the chart 1 1o see how you rate.

CHART 1
RESTING PULSE RATE PER MINUTE

Age MEN WOMEN
Excellnt ~ Good Fair  Poor Excellent Good- Fair  Poor

20-29 S9orless 60-69 70-85 86+ 71 orless 72-77 78-95 96+
30-39 63orless 64-7172-85 86+ 71 orless 72-79 80-97 98+
40-49 65orless 66-7374-89 90+ 73 or less 75-79 80-98 99+
50+ 67orless 68-7576-89 90+ 750rless 77-83 84-102103+

NB : If you find vour resting pulse rate falls in
the “poor” category on the chart, consult a doctor.
LTEST 2
WHAT IS YOUR HEART RECOVERY TIME?

This test is used o asscss your aerobic fitness

~and stamina. The test reveals how efficiently your

heart and lungs feed oxygen to your body by mea-
suring the time it takes (or your heart to slow down
after it has speeded up for exercise. “poor” category
persons do not attempt this test.

Step on to a stair about 8 inches high, then
stepdown again, moving-one foot after other. Re-
peat 24 times a minute for 3 minutes. Stop and take
your pulse. After resting for 30 seconds. take vour
pulse again and sce the chart IL

CHARTII
RECOVERY PULSE RATE AT 30 SECON DS
Age MEN WoMe
Bxce- bood  Fir  Poor Fxee Good o Foor
[lent flent
86 4 76-84  86-100 102+ 88-92 93.110 112+
30-3% 78 80-86 88100 102+ 8 08-94 95112 14+

4049 80 §2-88 90-104 106+ 88 §0-94 96114 16+

50+ 83 84-90 92104 106+ %0 9298 100116 118 +

~ NB fat any moment vou feel dizzy. nauseated

or painfully reathless, stop immediately.

TEST 3

WHATIS YOUR SAFE MAXIMUM-PULSE RATE?
Your heart needs o pump more blood when ex-

ercise? Take your pulse al intervals when vou are

doing any exercise and do not exceed these ¢
(Chart I11)
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“CHARTII -
Risults SAFE MAXIMUM PULSE
RATES
Age 2029 30-39 4049 50+
Men = 170 160 150 140
Women 170 160 150 140
TEST: 4 o
HOW ACTIVE ARE YOU?

This test will show how much physical activity

you normally get, and whether you need to get more.

1.

How often do you do physical activities (includ-

~ing fitness classes and sports) that make you

out of breath?
a) Four times or more a week
b) Two to three times a week

¢) Once a week

d) Less than once a week _

How far do you walk each day?

a) More than 5 km

h) Up to S km

¢) Less than 1.5 km

d) Less than 3/4 km.

How do you travel to work / any place?

a) All the way on foot / bicycle

b) part of the way on foot / bicycle

¢) Occasionally on foot / bicycle

d) All the way on public transportation or car
When there is a choice which of the following
do you do?

a) Always take the stairs - up and down

b) Take the stairs unless you have something to

carry

.¢) Occasionally take the stairs

d) Avoid the stairs.

What do you usually do on weckends?

a) Spend several hours gardening / decorating /
on home repairs / sports

b) Sit down only for meals and in the evening
¢) Take a few short walks.

d) Spend most of the time sitting reading / watch-
ing TV

Which of the following do you do without a sec-
ond thought?

a) Do the household chores after a day’s work
b) Rush out to the store again if you have for-
gotten something

¢) Get other people to run your errands.

d) Telephone when you could make a personal visit.

RESULTS :- 4 POINTS FOR EVERY ‘A’ ANSWER. 3
POINTS FOR EVERY ‘B ANSWER. 2 POINTS FOR

36

EVERY 'C' ANSWER AND | POINT FOR EVERY
& e 15 e S R e e

AT
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‘D’ ANSWER. \

'You are naturally very aC'tix-c':-".'-.:

20 or Over !
You are active and haye hanﬂ_

15-20 ' I

attitude toward fitness, )

10-15 You are only midly actiye ang 4

benefit from some more exe Yy

Below 10 You are rather lazy ang nﬁe(r]%

~ think your attitude towgy : b,

Try to reorganize your day I; Iy

, for some exercise. il
TEST : 5

5 -
WHAT CAN YOU DO WITHOUT STRA(y,
Answer any one of the questions bC]olw.
sess your current level of‘ fitness. With out Stré%
yourself, how long does it take you dg? M
1. Walk 3 miles on level ground?
a) 75 min ormore
b) 50 min to 75 min
¢) Less than 50 min
Swim 457.2 meters (500 yd.)
a) 25 min or more
b) 20 min
¢) 10 min _
3. Run 1.6093 km (1 mile) on level ground?
a) 15 min or more
b)9-15 min
c) Less than 9 min.
Results : -
If you cannol score ‘a’ on any question, y
should begin a fitness programme now. Other sce]
a) If you have covered the distance youhy
made a start. Now keep it up until the test feclsex
b) You are moderately (it. If you want to impm:
increase the distance and speed up gradually.
¢) You have reached a good level of fitnessz
are ready to start a more vigorous fitness progrne
TEST : 6
ARE YOU CARRYING EXCESS FAT?
Pinch yourself at the waist and on the upperi
grasping as much flesh as possible between )
forefinger and thump.
Results :- ;
If you can pinch more than 1 inch of spare ¥
you probably need to shed some fat. To do s
may need only 1o tone up - replace fat with M
or lose weight,
Every 1/4 inch of fat beyond the one
mum represents about 4.5 kg of fat,

[

inch ¥

TEST:7

HOW EFFICIENT ARE YOUR LUNGS?
Accurate measurement of lung efficie™

quires a laboratory test, but the followits

checks will prove a rough guide. al
. Take deep breath and time how [ong =




o

hUId your breath. :

; 2. Breathe in and out as deeply as can: meas
your chest in each position. Pt

Results :- ;

If you can hold your breath for 45 seconds or
more and if the difference between the (WO L;m[
measurement is 2 to 3 inches or more your lunes (;b
working with adequate elficiency. e

TEST: 8
HOW FLEXIBLE ARE YOU?

Flexibility bencfits all physical activities and
helps prevent pain and stiffness after exercise. In
general, women tend to be more supple than man

To test your flexibility, lay a yardstick / scale or a
3 foot length tapc on the floor and sit with your

heels touching. With legs straight and feel comfort-

ably a part, slowly bend forward from the waist, reach-
ing as far as you can without straining. Place a marker
at the spot where your fingers touch the floor.
Measure the distance between your heels and
the marker. If the marker lies beyond the yardstick
score a plus (+) 1 or 2, etc ; for the number of inches
it lies beyond; if the marker is in front of the yard-
stick, score a minus(-) 1 or 2 etc. Evaluate the results
with the chart IV -

 CHARTIV

Sroch MEN WOMEN
Rafing Excellent Good Fuir  Poor Excellent Good Fair  Poor

Upto
oge 35 +2% +1% -2 3% +3%  +2 K -k

inh . inch inch= inch inch inch inch  inch

3545 42 W34 7 -4 423/4 4% 34 -

inch inch -inch  inch inch inh  inch inch
Tl AR | T A R kR
inch inch inch  inch inch inch  inch inch
TEST: 9
HOWSTRONG ARE YOU?

Muscular strength and endurance are essential
ic fitness, your muscles

for fitness. To achieve aerobi
must be able to sustain exercise without fatigue. One
way to measure strength is by counting the number
of sit - ups you can do.
Lie on your back with yo
under a solid object or held by an
your knees and place your arms
Pull up a sitting position, using the strength of your
stomach muscles. Count the number of sit - ups you
can do in 1 minute. Meaure your results against the

ur ankles firmly wedged
other person. Bend

behind your head.

ratings in the chart V below.
; CHARTYV
& STRENGTH RATING

Age MEN. WOMEN

Excellent Good Poor Excellent Good Poor

12-14 45 35 25 44 34 24
15-1950 40 30 40 30 20
20-29 40 30 20 33 23 13
30-39 35 2b. +20.. .27 .11 12
40-49 30 L T N 7
50-59 25 15 10 20 10 5
60-69 23 13 .8 177 4

Findout your frame size? :-
1. Bend your forearm so that it 1s at a 90 degree

angle to your shoulder.

2. Turn your wrist in toward your body.

3. Place the thumb and index finger of your other

- _hand on the most prominent bones on each side

of your elbow, or have someone else do it.

4. Measure the speacc between your fingers with a
scale or tape. (Do not measure the distance
around your elbow, but across your elbow in a

straight line.) :
Find the correct height for your sex on the chart V1.

. If your elbow breadth falls in the range given on
the table, you have a medium frame. If it is in
smaller, you have a small frame. If it is larger, you
have a larger frame. : :

~ CHARTVI o

Section Height without shoes  Elbow breadth for medium fram

B'1" to 52" 21210 2" 718" -
5'3" to 5’6" - 2'5/8" to 2" 718"
57" to 510" 2' 314" 10 3' -
511" to 62" 2' 314" to 3' 1/8"
6'3" up 2'7)8" to 3" 114
4' 9" to 4' 10" 2" 114" to 2' 14"
o i e 4 2'-114" t0:2" 112"
5'3" to b 6" 2' 318 " to 2' 5/8"
5' 7" to 5' 10" 2''3/8" to 2' 58"
5 11" up 2' 112" 10 2' 3/4"

‘The result of these self-assessment tests will help
you-to define your levels of fitness and flexibility of
external and internal stress, of private and social vi-
tality. O

O
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- ABSTRACT OF Ph.D. THESIS

Same Results on Setling
the clock back to Zero Property

Crutde

Dr. Mini L. Dr. V.K. Ramachandran
Sreesankara College, Kalady Dept. of Statistics, CUSAT Cochip

atistics normal distribution has an important role in Statistical Analyg; L

In the carly days of development in st
ntial distribution serves as an alternative it Uy
e for

it was observed that in real life situations its use is limited and expone
of variation in the population is known. The popularity of exponential distribution is mainly due to the wel] knowy i
N

- aging or memory less property. Il we sea that the random life length of a device is as fresh as a new one, after gp o, ™
that the distribution of the remaining life lin‘-nd- N
g sy

time. we say that it is not ageing. The probabilistic interpretation is

<ame as that of the initial life time. Due to the applications in real life situation, this property plays a crucig| !
theoretical as well as in applicd work. Enponential distribution is widely used in reliability and life testing. The L,Urck‘m’
and tools in reliability have found applications in disciplines like biol o
cte. One of the most important problems in reliability analysis is to identify the underlying model which genery \
observation when the data on failure times are available. Some innovations in this regard are to identity a ch;u'ac[cn-;f
property of the distribution that ol interest. From this point of view, we change our direction to a new pmp“")"“ﬂ“cc

setting the clock Back to Zero Property (SCBZ).
A random variable X or its family of survival distributions {R(x,0), X, >0, oEH] is said to have the SCBZ Propes,
or be invariant if for OE (H) and X0 >, the survival function satisfies the equation g
R (x+x0,0) =R (x0, O)R ( x, 0%) '
with O* = )* (x0) E (H). Here may be a single parameter on a Scctor of parameters and (H) is the parametric spy,
By the term SCBZ, we mean Lhat truncating the distribution at some time point X, and then setting the origin m,\:

Jeaves the form of the distribution unaltered except for the valuc of the parameters.
This SCBZ property is a generalization of the lack of memory property of the exponential distribution in the serg

that the conditional distribution of the additional length of survival of an organism on a device given that it has surviw
certain time units x,) will be exactly same as the original one, except for the vector of parameters. In otherwords, i
residual life distribution remains in the same family of original life disturbution.

This concept of SCBZ was introduced by Rao and Talwalker (1990). Rao (1990) have used this property in ti
study of time to tumor distributions. The only available literature in this area are Rao (1992). Rao et al. (1993 a) Ruod
Damaraju. (1992) and Rao et al (1993 b). Raoetal. (1993 b) have generalised this concept to the bivariate case whicik

has called the extended SCBZ property.

Problems that require furhter investigations are

(i) Characterizations of prob. models in univariate set up.

(i) Study of SCBZ peoperty in equilibrium models.

(iii) Generalizations of the property to the multivariate especially the bivariate set up.

(iv) SCBZ properties of the family of discrete life distributions.

The solution to the first two problems are obtained in the third chapter of the thesis.
distributions having this SCBZ property. A necessary and sufficient condition that the SCBZ property
family of survival functions {R(y,Q), Y>0, QE (H)} is that the survival function satisties the partial differential equ

ogy. medicine, engineerig, economics, (IC[I'InnI.aF!‘-.
=

There we form a class of
holds for iF
ation

(PDE) . _
Iz /1y - a(Q)IZ2/1Q =b(Q) : : '
when a(Q) = him x -> 0 Q* - Q/ x and h(Q) = him y-> 0 log R,.Q)/y R :
~ The general solution of this PDE, characterizations of the models especially using the reliability measures and ¥
study of equilibrium distributions also are obtained in this chapter. : ' '
We define thebivar®

Since there is no unigue way of extension of the univariate concepts to the higher dimensions.
d in the fo!

_S}?Bz.pcopgrty in four different ways. Multivariate extensions and reliability studies also are considere
chapter. ' =y o G :

~ In the concluding chapter we try to introduce the concept in the invariate as well as in the bivariate discre® ik
distributions. The nature of this proeprty in the discrete equilibrium distributions are also studied there
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er DOUMENIIGE

No.UGC/3/52092/99.

Virectorate of Collegiate EduL‘:nlion.
hiruvananthapuram,
Dated, 05-01-2000.

z CIRCULAR
ub :- FIP of UQC - Teacher F.cll(}w§ - M.Phil/Ph.D course during IXt TE -
Ref :- Requests [rom teachers for relicf. - relieving of.
It has come lolthc nnnccl_llmldsumc Iof' lhelleachcrs selected for und- p;ﬂ};ph D course during IXth Plan
. ave since been translerred Lo other colleges be ine aporo A . oo AL
seriod have g fore getting appro _is from UGC for doing M.Phil/Ph.D

tourse under FIP and thatin Ihc‘l rcase the Princi pa]s of the Colleges where e now workine do not relieve them the
.qson that they were sclccl‘qlcd for the course while working in another coli. 7 )
“Calecti wdergo the course er F ; ' oy . . . ‘
Sclection to undergo the co : ur}dt,r FIP does not confer on them any,immunity from transfers and their transfer
back to the original institution is not either necessary or practicable.
The Pnnm_pals are, yll_grel'ore herc‘by informed that _the teachers who have been selected for M.Phil/Ph.D course and
who have rc{{(}:]IVCd. s_‘p‘(-,(,ltl‘clappr(r)\ﬁl from the UGC during IXthe Plan period can be relieved from the College where they
are now working irrespective of the College from where they are selected if they are otherwise eligible for relicf to

undergo the course.
Sd/-

K. Chandrasekhara Babu. IAS
Director of Collegiate Education.

GOVERNMENT OF KERALA
Abstract ;
Higher Education - Faculty Improvement Programme of University Grants Commission - Deputation of Teachers in
Government and Private Arts and Science Collcges - deputations for short term and long term fellowship -
modified orders issued

. HIGHER EDUCATION (K) DEPARTMENT
G.0. (P) No. 124/99 H. Edn. Dated , Thiruvananthapuram, 7th October 1999

Read: 1. G.O. (P) No. 166/87/H.Edn. dated 4-6-1987.

2. G.0. (P) No. 173/97/H.Edn. dated 16-12-1997
3 Letter No. UGC 4/5787/95 Coll. Edn. dated. 24-2-1997 and 21-11-1998 and Letter No. UGC. 11/8597/99/

Coll. Edn. dated 17-3-1999 from the Dircctor of Collegiate Education, Thiruvananthapuram.

ORDER

chers deputed to undergo short term/long term fellowships under the Faculty Im-
Grants Commission will have to execute a Bond as contemplated in the Govern-
io serve the Government/College concerned for a period of 5 years
failing which they should refund the amount spent by

Government/Private College Tea
provement Programme of University .
ment Order read as Ist paper above agrecing [0 S
immediately and continuously after completion of the course,

Go ; during deputation. )
emment fop dehiclier be OU Lo at have reduced the bond period wherein a Teacher had

As per the Government Order 2nd read above Governme _ ] ) : :
availed two deputations one for M.Phil and the other for Ph.D as to the unexpired portion of the bonded period of the

Ist deputation plus 5 years or limiting the period to the remaining serviice of the teacher till retirement whichever is earlier.
Now Teac%er Fe)l’lows who are on deputation for M.Phil/Ph.D irrespective of the period of deputation should serve
the college for five years after deputation. In order to maintain a balance in the period of deputation and the peirod of

bonded obligati i ifications are issued: ; _
I. The ia%*ti]c?tll] otp g(ggldlg:lv :Jrlgglig}at;?c;:;;f l'I‘eacher Fellows who are on deputation to M.Phil/Ph.D. under FIP Scheme

Uplo one year may be reduced to two years. . . ;
2. The period ﬁf [g:olnded obli gaxion);)t' Teacher Fellows who are on deputation to M.Phil/Ph.D under FIP Scheme for
mor than gne ; s may be reduced to three years. ) .
3. The pefi{s)ilr g?dhggti%(tjwoob]yiegzlt?on [))’f Teacher Fellows who are on deputh_op to M.P_htlfPh._D, under Faculty
Mprovement Programme Scheme for more than two years may be fixed on the exisiting duration of five years.
The portion of sentence “in case the bounden fails to complete the course scuccessfully due to indifference or
dices I 11, 111, IV, V & V1in the Government Order read as Ist

Ileg]igence o = " : 2 "
n his part” occuring in Forms 1 & 11 to Appen : i S o ]
Paper above will b]; substituted %y“in case the bounden fails to complete the course successfully within the grace period

© bounden and sureties shall pay to the Government 2 penalty with interest thereon.
he Government Orders read above stands modified t0 the above exent.

By order of the Goﬁernor,
J. Velayudhan Achary, Additional Secretary.
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