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Inlroduction:
India is one of the earliest known civilization .covering an arca of (32g7263) sqkm ,extending from the snow-covered 

_ 
Himalayan 'height." a 'if* 

' 

i."pa"frainforests ofthe south .India has only (2.Sy pe"""ni ot giofiii""a *fr"""u, i, f,",to provide home for one-sixth of ryorld's popu_lationf o, "ru.irirg m" pr.,trends of India\ pop,tarion, it may be observed lhrr dr"il; (h" i;i;;"iri,."r ,r,"
f:::i:.li,":lrr.y,about (650) milion poputations .rvere rdded to the counrry,thus lrvrng in a counlry with a high polulation dcnsity and high gro$.th rate.
T.".:: il *"1i transirion from high fcr(iliry high morratiry to a-to; fertiliry lowmorratrty and totvards stable polulation situation .India rvas the first country inAsia-rvhich- introduccd family planning program in the national lcvel in the yerr(1952) so ifwe took at fertilify transition in-cornpari,r" t" irir"i_""i"iiay *t"rve get an idea of horv rndia has expericnced ihcse transitions i"iir'.ur." ,"und.erstald_ the orerall demographic changes in fral, ff"li"O N^ti"r, t",projected the totnl fertility rates below rcplaccment level as (2.1j 

"iifa*r, p".
)::ff:::"-l:.]]:ii be 

,very 
imporrant to look into details about ir," ,r""Lriry _

reroury rransition and trends oI life expectalcy at birth of mares & fcmales .The

*:,]l',9 l::,1!.y 
* mortatiry & high chance of survir"r 

"ori.irriio",'io'"r,"rg"ll i.g: ::Tl*it':l "f.poputarion,India being the second most populous country
m the.rvorld rnd having around (1.03) billion of population .The sex ratio inlnora ts more skerved toryards in recent decades,in thc decennial census the
n_umber of girls per 1000 boys aged.(0 _ 6) ycars ras (962) in (l98l),(945) in(1991) and (92?)in (2U01) and the drscrepancy rvas more ncute in urban area
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from (959 to 906) betiveetr (1981-2001) than the rural area (963-934).and that
because of the higher mortality rates in female than ir mate childreo .Lor, ,",
ratios have also beetr recorded itr other Asian coutrtries ,most notably China
,where (847-877) girls were boru for wery (1000 )boys in (2002) Jnrlia has a
higher fertility rates than China .
At more than (60) years of independence with the programs based on the vision
of the lirst prime Minster to turr I[dia i[to a technologically & industrially
developed country .Indians birth rale dropped fror (42i9) Iive per thousand
,this d€cliDe in fertility is normally associated with . pr"""diog direase in the
mortality rate . However, ser-ratio for the Indian population suggests that this
moriality decline has not occurred equally for both sexes. The female-male rrtio
declined( 0.04) from ceusus I90l-2001.
The popuLtion of India has aquasi-stable populalion with high growth riates

over 
- 
decades.Biswas & Ibrahim (1986) examitred the hyp;thesis of this

population under lhe assumptions of consistency decreasing of fertility rates
under planned program, with negligible change in the mortality pattern, the
researchers used the data ofcensus oflndi& (1971 & Iggl), based on generalizing
Coale (f972) assumptions for the quasi-stable population with-decreasing
fertility & cotrstant mortality. This paper is an attempt io test the same
&ssumptioDs by using census of I[dia (2001) and make comparison for the two
tesults, and predict some of the forthcoming census,

The Model:
lLet
the probability ofgiving birth between the age

the survival probabilify between the age

t-

Coale (1972) assumptions for the quasi-stable
f€rtility & constant mortality are given by :

Attime(r).
population with decreasing

Biswas & Ihahim (1986) generalized this model for Indian population
ciaracterized by decreasing fertility & increasing sunival probability subject to
the condition that decreasing in fertility is more than ihat of increasing in
surwival probability, rve have the follorving:

- 3- R ( t ) = Net Reproductive Rate ( N R R ) per rvoman per year .
-48 ( t # =( birth at time ( t )

5- (o,p) being the upper & lower age Iimits of child bearing interval,
lThen

Where R (0) is the net reproductive rate (NRR) at t=0.
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Using ( 2 ),by the Eeatr value theorem ofintegral calculus ,where o
: The differetrce equatior in B ( t ) given by

Generalizing Coale,s m€thod for (l & 2) we geti

NTI liJJ',nX,T,T,'.i*:r"tlll *,rirsI approximarerv raken ro be equar

satisfying; ioD ( 3 )by using coales( 1972) approach

Where (
by.

=(P(r
Where is the highest possible age for survival

is the variance bofthe corresponding stable age distribution denoting

Putting R (0) =1, we get.

Therefore, equation (3 )

f Putting the parabolic solution ( 4 ) for B( t-x ) we havei

We hnve

We have;

Census of India period is ,' t0 ,, years & it has been taken as unit time.uy the mean yalue theorem of integral calculus lve have;

(e)

in general;

Which shows tbat the population
each of( k ) s are non negative &

!AIso

=t,t+1,1+2

sizc rvill hc conrinuously iucrellsing protidcd
((t, s nrc gt.c:rlcr thxn unilies. this n(ccssilatcs;
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Holding for two consecutiye decennium, may be applied over individual years in
the following pattern:

lllI

'similalll

!And

The growth rate between is a geometric rate with common ra(io;tltD foi = a, t*l, t*2,,,.....
C( & k ( but decreasing over time & the growth rate will be decreasing over
d€cades as aqusi-stable population pattern & as long as ;

In the application part we will s€e the growth rate of india over decades since
census 1901 .

Apolicstion:
Let;
P ( female population corresponding the year (
B( female birth during
C(,x , t ) The proportion of female population between age ( x , x + I )
Cs( x , t ) The corresponding stable populatiol .
We have:

For
We use "Simultaneous Equation" method for equation ( 10 ) to estimate
(kr+k ),To,& ). The data collected from census of I;dia 200i /life tables for the
ages (15 - 45 ) to get c ( x, ,U.N life tables level 13 to get c.(x,.Table ( I ) shows
the data collected from census of India 2001 (where total fimale population is
496454000 )
Ia61e ( 1):Number offemale b

The estimated values rvere:
= 0.14
T" = 17.5
2 - After estimating ( kr + k2 ), T" we substitute the estimaterl yalues in:

(Which is obtainable by taking logarithms on both sides of equation ( 8, )From census oflndia 1991 & 2001rve gct-
P (t + I ) = 496454000; female population oflndia 2001.
P ( t ) = 403360000. female population ofln<tia 1991 .

41864847
36912128

16',7
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B ( t + t .1 = 6566599 ; femate birth in 2001 .
B ( t ) =5913793 ; femate birth in 1991 .

J - The ratios of the surviyal probabili$ are in
the basic assumption (2 ) at the age there for ;

increasing pattern as shown in

Also as per our assumption in ( I ) ;

Then for

Thetr we catr estimate the female populafion oflndia for 20ll &2021 :P(t+2)=587305082
P(t+3)=690670776
y' - The ratios offemales birth at time t are which shows decreasing pattertr;

.l-Grorvth oflndian population since 1901 shows in table (2):
Table ( 2 )tpott]ulation growth 1901-2001:

Source: census uI lndia 200t .Rcgistr.ur ger:tr.rl uI lndix.
6- Ccnsus of Inrlia 20UI nr:rin results :

Table ( 3 ):Mainr resllt ofIndian

Source: census of IIrdia 2001 ,Registrar g"nemt ol frulia.

3.32 births per rvoman

19.6 years
23.8
7,6
5'7

63
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Tible (4) sholys that thc first rcligion in India is Hindus(80.5) ,the sccond is
Muslims (13.4),& othcr religion (6.1),the youth :rge rvas the highest by (35.1),the
lo\vest is lhc aging agc (8%). The sex rrtio shorvs dccreasing pattcrn oycrall
decades tat le (5).
Tr

Source: census ol Indir 200I ,Registrxr gencral ol lnrlia.
Conclusion:
Population groryth rate iIl India has been very high and its demographic fcatur.es
a-re showing signs of dcmographic transition .However it is also becoming clcar
that the prttern of growth nnd demogrnphic structure varies ividely

Growth rate 1991-2001

Childsexratio(0-6

Work participation rate
Source: ccnsus ol lndil 2001, Rcgistrar gcneral of India.

ble 5 ):Trends in censu in India (1901 -2001

972 117360 l2o790 238400 1901
964 123'7 t0 128390 252090 191 I
955 1227',|0 128550 251320 1921
950 135790 t42930 278980 1931
94s t54690 r63690 318660 1941
946 175560 185530 361090 1951
94t 2t2910 226290 4392i0 1961
930 2641t0 284050 548160 t97t
934 329950 353370 683330 1981
926 407060 439360 846420 1991
933 496450 532t60 1028610 2001
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a
geographically &s well as amotrg commutrities and dilferent religious alld socialgroups .Keeping such diversity in mind and consideritrg the iropS"i*"" of,r"ff
communication multi - cultural society as sources of p-ot"ntiuf ^"o"iol' e*oomi"development in India , a key and unusual denographi" f""ir"" of frii, i. 

"nl.r1,ll"" rtr.rbe sex-ratio .The juvenile sex ratio , the ratio of females to malesaged ( u - 6 ) years has been decling even more sharply , while most countriesaround the world have a sma[ imbatatrce i" rneii.juv"riie ,".liiio. fo"biologicalreasons ( i ,e. there is a biotogical tendency for m"." _u-f" inui'f"r"f"
babies to br bom to compensate for the slighfly hig"h"" 

"i.t oiio"tffiurnong
new born boys ),the imbalance in India iiacute ioa i, i"ai"uti"" oi'r""outur
selection and excess female infant and child mortality .fatfe t f , I C i; gir".more pictures for the same. As a compression with the study Biswas atEbtaheem t986jn the first srudy l while in tt" p""*"i-rtra"'i. "iiro 

tt"esumated lemate population for t99t &2001 was (403360000.496454000
rcspectively) while in the present study is (38746400 C ff)SeSOOo 

""rp""tir.ly I,the all figures for the present study seems to be better than the first. 
-'--'
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