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“Editovial

It is with great pride that we release the second issue of the academic
journal Academic Researchn and Review Letters, enriched yet once again
by an extensive array of research articles and scholarly reviews. The
journal has successfully striven to ensure lofty standards both in terms of
quantity and quality of content, and is soon expected to grace the shelves
of the libraries of academic institutions nationwide. It is our aim to expand
further and make a foray into the vast, unexplored areas of knowledge,
and stimulate academic curiosity and scientific acumen. It is the aim of the
Jjournal to offer the right kind of soil in which scholarly thinking can grow,
and discover academic and personal freedom without any impediments.
Living in a period of ideological morass, educational excellence is what
one can safely rely on, for the restoration of space for idealists in the
academic world. I hope that the scholastic journey initiated by the journal
would continue unceasingly in the years to come and offer greater potential
for the sharing and dissemination of academic intellect in universities and

institutions of higher education.
Dr. K. K. Damodaran
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Preface

The growth and development of academic disciplines,at
a phenomenal pace in the current times, have resulted in a
proliferation of scholarly journals, to cater to the needs of an
ever-expanding intelligentsia. While it is no easy task to keep
abreast of the flow of publications even in one’s own area of
study, journals like Academic Researchn and Review Letters aim
to meet the diversified needs of students and academicians of
all disciplines. It is gratifying to note that the inaugural issue of
the journal has already found its place in scholarly discussions
and deliberations, by virtue of its varied scope and updated
methodology. It is hoped that the current issue would not only
live up to the expectations engendered by the first issue, but
also successfully follow the principles espoused by the socialist
ideology and contribute to the aim of liberation through
education.

Dr. Muhammed Rafeeq T
Sub Editor
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Reversion Method Applied to Boundary Value

Problems

S Baiju *

Abstract

In this paper, the Reversion Method is applied to solve nonlinear boundary
value problems with polynomial, exponential and trigonometric nonlinearity.
In comparison with the existing techniques, the Reversion method is easy to
apply, convergence is rapid, accuracy is better and is good for certain type of
nonlinear ordinary differential equations. Numerical results compared with the
existing methods show the efficiancy of the method.

Keywords: Reversion Method, Shooting Type Laplace Decomposition Al-
gorithm, Laplace-Adomian Decomposition Algorithm, Adomian Decomposition

Metod, Analytic solution and Numerical treatments.

1 Introduction

Analytic solutions of nonlinear boundary value problems are important and is very
rare to obtain. Recently many methods like Adomian Decomposition Method
(ADM) [1, 7, 14, 20], Homotopy Perturbation Method (HPM) [6, 8, 10], Shooting
Type Laplace Decomposition Algoritm (STLADA)[5, 15, 16] have been discussed in

detail and their applications have been illustrated. Reversion Method is applicable

* Assistant Professor, Department of Mathematics, Government College, Kariavattom, Thiru-
vananthapuram, Kerala, E-mail: baijupoint@gmail.com
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to the solution of nonlinear differential equations of a certain class. This method is
introduced by Louis. A. Pipes in 1952 [11, 13, 18]. Other procedures leading to the
same general ideas were published in [12]. These papers deal with the nonlinear or-
dinary differential equations with initial value problems. But, in the present paper,
the Reversion Method is applied to solve some nonlinear boundary value problems
of any order.

In the study of certain physical problems arising in mechanics especially fluid
mechanics, thermodynamics and many biological phenomena whose mathematical
formulation leads to nonlinear differential equations. It has been foud that the
solution of such problems is very difficult to obtain or much labor is required to solve
if the nonlinearity is complicated. Complexity of the available methods reveal the
need of the Reversion method at the present stage. This method is applicable to the
initial value problems and boundary value problems with polynomial, exponential
and trigonometric nonlinearity. Most of the available methods can’t be applied to
trigonometric nonlinearity. But the Reversion Method is applicable to these type of
nonlinearities. The Reversion Method reduces the nonlinear differential equations
to a system of linear differential equations. When the methods of the Laplace
transform theory or the method of linear differential equation theory are applied
to the solution of the resulting system of differential equations, the method saves a
great deal of numerical effort. In the Reversion Method, there is no need of choosing
the initial term and the initial term obtained directly from the method.

In the present paper, I introduce the application of the Reversion Method (RM)
to nonlinear boundary value problems, to ordinary differential equations with dif-
ferent type of nonlinearities. This is an easy method to solve such type of nonlinear

differential equations. Numerical experiments are very encouraging.

« 12 »
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2  Analysis of the Method

Consider the nonlinear differential equation of the form

aru + agu? + agud + agut + ...+ aput + .o = kf(t) (2.1)
where t is in the independent variable, u is the dependent variable which is to be
determined, k is a constant, f(t) is a given function in ¢. The coefficient a;’s are the
operators with a; # 0 and the initial or boundary conditions are specified.
Let the solution of (2.1) is of the form

u= Ak + Ask? + Azk3 + ... (2.2)

the terms A;’s: i = 1,2,3,... are to be determined. Substituting (2.2) in (2.1) and

equating coeflicients of like powers of k. Then we get the following equations for the

coefficients.

A =10 (2.3)
Ay = =24 (2.4)
Az = 2094145 + a3 A} (2.5)
Ay = ag(A3 + 241 As) + 3a3 AT Ay + asAf] (2.6)
As = T2 [209(A1 A1 Ay A3) + Bag(A1 A + AT Ag) + 4ag Ar AT + a5 AT) (2.7)

Ag = [GQ(A§+2A1A5 +2A2A4) —|—a3(A%3A%A4+6A1A2A3) +2a4(2A%A%+2Ai’A3) -+

-1
ay
5asATAs + agAY) (2.8)
Additional coefficients can be found in Van Orstrand’s paper [17] in which a list of
first thirteen coefficients is given.
For convenience, we take k = 1 and on substitution into (2.2), we get the ap-
proximate analytic solution. All the coefficients obtained are linear diffrerential
equations with initial or boundary conditios, which can be solved either by using

Laplace transforms or any method suitable to the linear differential equation theory.

Then we obtain the solutions of the system of linear equations as A;’s.
« 13 »
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3  Numerical Experiments

Example 3.1(Polynomial nonlinearity)

Consider the nonlinear differential equation of the electrical behavior of cell
membrane [2, 3, 4, 9, 14, 20]

L=t (3.1)

with boundary conditions u(0) = 1,4/(1) =0;0 <z < 1 (3.2)
Comparison of (3.1) with (2.1), we see that
a1:%—1,agzo,a3:—1,a4:a5:...:0andf(t):
Assume that u(z) = A1k + Ask? + Ask® + ... is a solution of (3.1).
( )

By Reversion method, A; = which yields the differential equation as

CA A =0 (3.3)

Solving (3.3), we get

Ai(z) = c1e” + coe™™ (3.4)
Hence the first approximation is y(x) = A1k
For convenience k = 1, the approximate solution y(z) = c1e” + coe™* (3.5)
Using the boundary conditions from (3.2) to (3.5), we get the system of equations
as

ci+c=1cie—ce =1 (3.6)
62

and ¢y = P

Solving these system, we get ¢; = Er

Hence Ay (z) = eQHe + eQHe ~? and the solution for the first approximation is
y(z) = e (3.7)
For the second approximation, As = Tl gives a1 Ao =0

Corresponding linear differential equation is djff — Ay = 0, gives the solution as

« 14 »
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As(x) = e3e® + c4e™ " and the approximate solution at this stage is

y(2) = Zhye” + e+ cse” + ey (3.8)
Using the boundary conditions, we get the values of c¢3 and ¢4. Hence Ay = 0

and the approximate solution is same at this stage. For third approximation,

Az = ;—11[2a2A1A2 + azAj], then a; A3 = —a3zA3. On substitution of the values,
we get a linear differential equation as d A3 — Ay = [52 e _$]3 yielding the
solution as
Ag(.%') = C5€x + 6667‘% + @%)3[63% £ r— %1'647‘%] (3.9)
At this stage the approximate solution is
_ 3x 6—3x _
y(x) = 62+1€ + 62+1 T+ cxe” +cge” T + ﬁ[% = z %we4 7]

Using the conditions in (3.2), one can find the parameters ¢; and c¢g, the approxi-

mate analytic solution obtained at this stage as

6 4 2(e6_924¢2 e3T 6—3xz
_ —z _ eS424et41 oz e?(e®—24e’+1) e e
u(z) = e2+1e + e2+1 8(e2+14 © 8(e2+1)7 + (e2+1) s[5+ 55+

Spe?t® — 3peta] (3.10)
The above process is applied to (2.6), we get A4 = 0. It can also be seen that
Ag=Ag=...= Ay, = 0.

For the next approximation the analytic solution is

6 4 2(eb_ 2 6—3x
_ —x _ eS42det41 g e?(e®—24e’+1) o7 b3z
u(z) = e2+16 + 62+1 8(e2+14 © 8(e2+1)4 + (€2+1)3[ gt =+
_ 12 10 8 __ 6 4 2
%x€2+x _ %$€4 x] + 2e “492e +933§4(€'273_816)7+1656 +20e“+-2 e 1+
€2 (2—-978e6+837e* +20e!0 —52¢2 +2¢12 —123¢8 )e_x 3 (66”464“)@390 _ 3e?(ef—24¢2 +1) et +
(e241)7 64\ (e241)6 16(e2+1)6
1 56 _ 38 —x 9¢? _ 3z 9et 2 x
IR SR my 1o (4z — 3)e R (x* —x)e” +
3(eC424e? 1) a—p  3e2(6—24e’+1) 44 3¢t x 1 10—5z
6e24° Y€ T T i ¢ T e+t T saeesipe -
9¢e8 —x (.2 9e8 —3z 3e2(eS424et+1) 4 3et(ef—24e241) | o
8215 € (2% +2)— 64(e21)5 € (42 +3)— 8210 L€ T T gars re T
3e? 3 3e8 —3x 9e? T2 9eb 2 —x
3202115 ¢ + 3202115 ¢ + I(e2 1) € (z z) + (211 (z° +z)e (3.11)

« 15 »
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Value RM STLADA ADM Var Upper Lower  Exact
x So Sy Ss (3] [19] [19]
0.0 0.0000 0.0000 0.0000  0.0000  0.0000  0.0000  0.0000
0.1 -0.0414 -0.0414 -0.0414 -0.4041 -0.0415 -0.0414 -0.0414
0.2 -0.0733 -0.0733 -0.0733 -0.0730 -0.0733 -0.0732 -0.0733
0.3  -0.0958  -0.0958 -0.0958 -0.0970 -0.0959 -0.0958 -0.0958
0.4 -0.1093 -0.1092 -0.1092 -0.1116 -0.1093 -0.1092 -0.1092
0.5 -0.1137 -0.1137 -0.1137 -0.1165 -0.1138 -0.1137 -0.1137

Table 2: Comparison with the existing results

stage with k =1 is

_ 1 =z e —x 5e2415e+2 x e(2e?+9e—1) _g
u(z) = 7€’ + e L+ %5exs ¢+ “6esnz €t

m[e% — 12e — 3ze®! — 3we® + €272 + 32277 4 3wel ™% — 3e? — 3]

Exact solution of the nonlinear differential equation is u(z) = —In2+in{n.sec[c(Z=-5)]}
where ¢ is a root of /2 = c.sec(§) lying between 0 and 7; namely 1.3360557. Table 2
shows the convergence of the sequences S, (x) for various values of x; n = 1,2, 3,4, ....
From this, one can observe that the Reversion Method converges very fast for lower
number of iterations. Comparison is made with the existing results using Shooting
Type Laplace Decomposition Algorithm (STLADA) [5], Adomian Decomposition
Method (ADM) [14, 20], Complementary Variational Method [3] and Loweer and

upper solutions [19]. From these methods, Reversion Method converges very rapidly

to the exact solution.
4 Conclusion
In the present method, we see that convergence is very fast and give accurate results.

This method is closely associated with the method of Picard’s for solving differential

equations. A study of the convergence of the process indicates that convergence is

« 16 »



Vol. 1 No. 2 July 2018 ACADEMIC RESEARCH AND REVIEW LETTERS @

rapid if the nonlinearities involved are small and in such cases it is only necessary to

compute a few terms of the series to obtain an accurate solution of the differential

equations under consideration. Computations involved are performed using Maple.
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B00)M®EINemMa (1865) o) AllatWEBOHBHN)0l2] GRIQIMEEBS)0 af)9)@IWIS)ME.
D@(alal06Mo A(@ROWI0}ANIL] BREZAOOMINNG Lld:Hio. BIAHWDOS DINAMENIM)
calenElyo 2RIWISIOHW @RYWIM1H:GlE)M@IM)EAIMElW)o @REZa00 AUBHOWWld:o
(1@ May).

CHOBOBIOM @RYW)M1HOMOWINMWIo MEAUIGNINABOHPW)0 CLISOMIGE HAN
DO®YBIAHWIOS (AINVBD] 20a{lHO6a|SI0)IM). OO ALIWIB BIHWOS (aIOWIMY
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OO H9)0lajjo DLIVWIBO aICIEHHENE BRYAIUD H@OWHD)Claflo BREZAOOMINNY NIOLIOEBLO
TOMODIG3 AIOWYANYENE. 1867-£1061M ‘GNIDLIIRLOTVMO’ af)M (alBIaH6D GRIIMO af)$)
@M. @3 MO®LERIHWI@ Al310EJ0TV0 MSETMMETING @1YAIUD LB OOWEN)Ola]
alOW)aM)6NE. 1867-L£106M ‘6NIORIIBYITVO’ af)aM (alBIaHEM GLINIMO af)P)@AN®). @RI
20@EROUVI@ Q3108100 MSECOMEB@ING @RYAINDIBH@OWENOla] alOWIANENE.
@RMERIHDILNHSWBS al0Mo AUSVM®)o BRWIIMGACIVM)0 &I (@IAANMIOHEMAT
@REGa00 QIYBMRISNAMNE. B0GOI (NMOOMILN0 BIaHWILN0 MVoMIEHIOM@MILNo
@SIW)0a] ArlGUEMEBS)o GRYUOWEBB0 @PEGA00 CORIN|S)OM)AN)ENS.

CHISMIBHSINL! BOnHW)o DLIVWIBRIMHEMOAAN @RGRa00 QAIOGElHN)aM)eNS. @MY EO
HOLNHSWBB 2l0Mo (AIVOMVEACIVM)0 B@RWIOMEAGIV@YRIHEMAT) QYEMAOHE)AN
@10) @PEGa00 @REIIDWHS)AN® MEEBHMWOEM. “GRWIIMANC alOMAlo &h)SIOD
20@EROaUVI@ @oclanens. mocalelleno MIaN) MAalesSHs) &0)MINq|SS1VNTBE:)eS
CMAASIHW QIOIMI)EMNUIU HIBOD o |BSIWIG3 H)DS ag)BIM) 21)QIAM). BRMYEIH
alOlee)M@IM) GAIMEIQI0)IM TVAWHOD DaldhI0MBB GHO0YBBAS QUML) M T3
nﬂQl(').ﬂSO(B%IO” (6NI0LI0BLOMVMO) BISIOD BIAHIUDIM(MaldQl)o AMIUDIM(Mald
Q@0 MIGEMOIVBHROW B00LHAMENOla] ROCMM AlOW)HWINBOW]. RBOHWIOS
ENE) MO0 @AMNOTM|FIMSS IVIRLOIAMAEMI®. ‘af)ld BOaUIeNo aflel H@OY
S UWBEN) alBOGMN0 &)SIO® BOADBMOANAENE. H210)EOM ag)MIo NICLIM ag)IMMSS
MOMEBBUBEN) AlBOBMON0 BANYHQAIAN)QAUGIE]IEN0 H210)BHMB af)ANDI@3 630) MIABOROAIAI0
SS DMPITE 2BAIOMH)AN). @REEBOHM @OHAN @OAD af)IMYo AIMIAN af)IN)MSBAI
alB0AMOOMIG M)Eljo @MOANOWE]L0 BOAUIGMN(ald:000 @RID af)ANMIG3 MOMAl)o
@RYB>)M). 985103 BPW]HGH000] OE1HIMD) DD)GAlIENSB BOAIGMNEBUI &I jlGel
¢H5)0012il2]l0lH0)M LM BIaHIIBEBREBIS) @RLIH® @REITVMDMOGI AUUDRID)IMN
@RMIRIHWIG3 HRFIHEBIS) 2lIOVIT BPMEAO]S) QAUCIHWIL).  @RYH>QOT3
GBaUYCOMIS) HAIO)ajo V}MEOMIS) MVEManalo Alila|COmIS) AOMAN0 @RYAICOIMIS)
8OO WEBHNNBS Aild0068868 2MPITE 2Ela{lenMN@IM) @OMIEIH RM BaH
¢WIBo aLRlEOWIL] af)M®) H@OSIAN@EAN. af)MNOT @REIVMADING 2)e1§AVOW0
ail3§oaIdrRLME @RA], MVIUDTLIMAIBHVOM3 WEBBMODM afLlo BHOADWIBIBNM®)
alelo @OM®®ELI3’ MANYo AIGIEIAUI 2IWIA alOMOBIM CAMEIMBS VARV
Q106200 @REZAOOTIING D GRIOIMo MIRINGHIBH)INENE. AOGIERIHWIOS VSO
OVW)o MVDMBOIHOMWV)o GRIAE BOTMM MIG2J0lW)BW)o GR@IOHM @RoU1d:>@1e6)
HWo ©21QY)AN)ENE. DOMYBIH af)IN® 30} UB100)ANOG BOAIAIOAN0 MVIOAVHOG]B0)
20® @RAIVAIAIHEMAT) AUGHEEBUISH) MMN@HAN @OEGa00 AMASILINGH] &¢le0mIal
B)IMN). BRMYEBIHWDIGT af)(@ al@lUdTeIMo GMSIWILI0 @) BIHWINE! HEQIBIG]HAIW
@MY TIW)OS ®Llo BIDIERIUTI@ WM 2IEH)MN®)EaldOLIWOAlLl. AQ) BIaU:UB
MaMOW] aMALIENM@IM)o alSlENM@IM)o AO@IEIHUVIOLI o IGILEHIMDIEM
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@RBLo GAUMMB®). GRMIMGUaHO aB®) BIaHW)0 @RMOIWIMVO alolendm &$lIW)o.
@0aHW)OS @REIQIRUIE NIMIBIAHTILNHSDBS 2 IOMAEM @RYAIWDIHANN BREGZa00
@RS1U0WI15)0a floeyam).

O™ ®eaud (1847 - 1812)

BHOLINEMM GMISHWIG3 RODMHMIEUdaHO AUDHANMENIW MEAUIMOIM MW BHARNIO1G3
B00806M TVMOANE! MEG] @EEBUWS. @REZA00 BIMIBIHUWOS (aldWIMo AMNILID
09)BHV)o @RANSIPOm M)Mflo RO@EWIS 2LIWIZo aldldndaB @RYHAUMYHA]S)BHW)0
©2lQ)aN). @REGAOAMIONG TVB:ElaIaMaTVEla] 80) Meal alluoloay]l GRG:MeR®;IG3
DO@YEIH MANOW] alSlENIMOAMN @GEGa00 DAEMIOWlaleen)aN)ens. M0®EIUVIG3
alG1Z26mOMo MAIMOIWOM3 DENMBOANAN  GRIUHTMEN)Olafjo @REZA00 QAUSB®DIH)
aMy6NnE. @ROGNI MO(@o al0l2Jo@3 EROMIIVIGEI, NRIVISAWIGEID af)P}@MOM &HF1WOH®
QIO)aM). HSOO® B0} TVBAVIGE HMQ)BSIOD® MVOMVIGIENIMBB &H¥laljo MO
anam). 2RIWISo alClemM@IIG3 2@ AleodWo DHENBAMBS WM @PRAOEHIOAD
®6EMaM)o @RGFA00 alOWYAM).

(101MIIWM®)D) (1856 - 1928)

‘DOEA®OIWIEN0 AMYaUIAB MANMOIWIM A’ af)MM @RHATVWOTIIHAF AUSGIQIOEN)
(W0 IMOIWEMNY©). (HIMV®IV TVEBOVWEOMIS GRIAEE MOOMMo MMlo AVAYB0
WVEOMIS AB®] @80 D3EMIOWlafla] @RYUWEBBUWE @OANWOEM (KOIMIEOWEM
0)03allM a0lB) TVBOVWEOMIS AlOGIM®)o. 1888-@3 (VOIMOOOIWEM Y0} @PO)AIa])
0O WBlAIEITFHO MSOTWIWEDINHSWIE @REZAOOTIN MEAUIGNOM TVEHEII16BBU3
NEMWORRH] 2 ®. aF®) BIHWITE &)SIWoLNo Afl3108YOMVo GAIEMEAMN 1))l
MIdenITWo YENZOWI0)aN). MOMYEOHUVI@ (al0arlemyo GMSIWOGE Ag BOaUDIENo @A
1N2a0MENB0ANHANN BREGaN0 QAYBMAISHNAN). TVABFIVAWIMEOM @M 21006BBUI
00101 QMINYIM BHOLICLISOMIEINEM 1N)0)AllO] @YUWEBU (VORLIEHE|S)
M®). BOMMEIHWIW)o @RYOIWMI BIAHWIW)o ALAMIM BIAHWIW)o TVOMV&Y @0
DEILOSOTHIM 623 @RYUWlal®io 90aflafjo DOMOODIGE a0lBAMEHIMEOB Mlaimlan]
@D 2flaMeEBO8 GOMI&:Ga]). HAIIMRMOMIM (A10al§R0W BIHWIG @RYUOWo aflm]
2o §2ICYEMBHOM @REGa00 AIEISHN)AM). alel TuNLIEBSEIeN0 1)0}AlHAY TV
aldeMWI® Yo G2l0BS0 ©21QYea]S). V}O}AlOM M@ {lendd HSEMMIeg MleleeMoad
DR MV O3 AOBE1EHIB B0)68E1. MRYBE) RMEBBUBHH DMAVIRIGIAD DRIW)
SOBIG3 MVoMVIBIHH0 )M alO60), DLIVWISEIIGE TVoMVIGIBHIMB GaIBla flEnyam).

ROV, DO, GBROREMY GHOSOVINL! BMDOV afld:1d:01e0008 NEMIMBB® BRIV
80 af)aD BOMYBIAHWIEM. aslm)ailmio Mmaveilzlm)o (GHIM@IOMIEN0 Hald®)QId
BB DD BIaH ACM@OAIW MANOS Hald@)DEMALIHOM DOafla)) MWIBO®IAN).
GROG®EE MOOMM)o, BB MEBBSB)o, (VOIMIOIWEMY)B}AN0 RIDYBIHWILNHSW)SS
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DBENIOWOHIMIEM (aldWIMYo MDBHIMND. @OMOIWOTD BIAHWIT alClenMM@IOHM
HOOUWD MLID), @OMY BIDIRIHUDIGE alClENAN@IET) MLI®). BIDIEIHUVIT al0lHe)
GmMI0906eM 30003 allat@o MA@ @S] alClEN)IN®. BOGERIH MIFOIANHB}HSV)0
alooMI0y BRAIANGBIOSWI0 GHLIAI0WIM. MOMELJ0 @BRYB)HUBHE AMAVILIHHOS
alQ)aM a@Qalo ME] 2OWIA0 BIDMYEIHWOE).

MENHS VMMM MVoMIEH0BIS HOHAUANWSo MAMES RMIWlaI® Y EENIOWEBID
2II8OMILN6S D0aflaf) MIBOM)AN). BOMYBIaH OBGIEMNZ)o GRX ald00 HAUTHHIMI
aflel. 20@§EIUVESN)CAUMEIW)BS TVAOVEBBJ0 QAIIBEBBJ0 MAN WS WIBLE 2 fI0]
B9YHWOM. BOGOI AUYAMIWHSWI0 MOMIBIHEWISIBS VA TalMo AU FIT@R06M).
af)Bs1eljo MOMYEIAHO TVUB:Llalo MO aRBd:1H01B9)IM). Moo Mo @102 olwod
SEBBYMHANIEM BREIN AIMYBIAHWIOS (IOWOM§aNo ®1Blolw). maes =ail
B0 ®elo, QIOW), BSHUMO af)MVIA @MY ANIGalSHHIDA0EM. @) CAIOOLIVO6)
ROYBIaHO MVI00UDHOEMAN0. MIEMI MSINMEAIOW MEAUIGNIM MIWBHMAIAQ MO®EI0
am el D16len ). Boaumlene Rlalle ololwlene caidls MG aeIWd
S0 ald 2e1VI8IVIV] WAMAUIM HFVWHS. MQINE)HHUBHN) BYMGSAN
DOMYRIAHO QUOBOMIG3 VMIWBE MEAUOGNOM MVE:LIAIEBBB6M DENBOWI0)AN D).
0D ®EINO DD AVBHLIAINHOD AMIVILINBHIM HHALIV]BlE6)IN). GRG)MOMNWIET
DOMYEIHDEH)CAUMEIW)BS @OAUBIUD RN VAMIWOdREE]a] M) Mm)eaMos Il
#9)IMO®. @Y NAMIWIT WM ODALER0 HH06NE MIMYBIHTI B B0) al)M0)RIAIMo
DENBOANOAM (al®§0Ud1E60.

@)0la ]} U3
1. 988)8 (08 TVaol0)2i0l@0)
2. alofll®@ ail. (20@§BIaH09)CAIMBIQY)88 TVA00. §210)0)0)0]. 17)

3. emOGLE 200D ‘ILINBIAVMO’ 0QINA} GRICDE MO B @lb8)o alOMAljo TVO2)QUDS
21BMe/88] (agawl) 300lagod olavda] ARG, 2IBMejss]. 436)

MVaNIW@ (HDMN63BUD
L @.0f0.0f)aV; MANOS BOaH. CHOB BaHI MMVINS, @I0)AIMaNa)00 1997

2. 0D.D.0)M. ct081w MEAUMNIMANHNG 210N @A AUBMAIMAL0. LI NYB AV, C091Con0S
2012

3. alal®d ail, 200)§8aHDH))CAUMBIVBB AVA0. §210)@)0)OD]: DLIWIB Oaf)d,§GuB], 2004
4. 2001 ®6EBUG; O] DEBZ)OS TVMNGBIN DI DU, GHOPICGHNIS; QlalMo NNBHAV - 2006

5. AVo2)0Ids 21BMe8ST; 00l CRIBBE MO B D]B8)o aloMAfjo. 2IBMe88) 63001wadas olavda]
DB - 1992 O
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@louyleivisel
‘(SO AVHAVSHHUIGY @RI NI V63BUI:
‘vog21ailomo’, ‘amamd cndlan)sl’ agan1 avimlases
MMBMIAOMIW)BS GREMIaHEMO

GQOLI OOWIE:yatiemad*

@RyM)erio

MV2)OCOEI @S] |ABOME|S)HHW)0 @RAlH) AU H BB |S)HW)o Dl ailgo
0EEBSEM ‘(SOMBMVOTVHUIGEY’ (Transsexuals). AN OIOLI @RHBIHOD (SOMTVRMAE
GaldBIaVlEs @)SE0 &)0la® GHO8OMIRIEM. Lllo-06LI0UIle: MLMalsHEBeS
2R ISWOOWVIGRIBE OBINB}AI00MBS (UOAEBB0 HAIO®) TVAYOTHIT BRAIGOA|]]
MleInledenan MAlWl:es 20g1oWS)ENIM)MBS (1B MEEBB)o MSAN)AIO)
MYeNE. “R@MOW)88 eflow) AEGIGIOMIG Mlanjo @6 K0E1BlH: OMAVIS: Gald3
MHOG @OSITLNOMRSE] 26900} EllondalimNceIss alGlad@mMo §21YMNAINO
©oeM (SO HAVBUIGTY (Transsexuals) ag)a alo@)M®.” (2016 : 131) Lllov20Q
NIV (@(H1VVNENHSEWI (aldBiMR0W ‘®owen MIBQend’ ag)im olmllennsewo
@M (SOMIVHRZOYBUB, (SO anaend (Transwomen) @REOLIBIG3 (SABTVHRNG
(Transmen) @R®] 200)aNO). Lsoa&crﬁgac@oowﬂ @M MleInlclendm @RyNaslenan
QIO)M6NE. HNSAB V(@GS allcwwooailal.

M2aoeEm alele ersailad qLIWIMles)am 20WIAAdEM aVIMIA. & ajals
mlmla, Genadlmla o)’ @oo@IGland:ud ag))o 218 2joaillav@anmoem. avlmladleel
(aIGQ®AN0 HLNJaID(@EBBGlo WOECLIDMHB)0 af)2ldo MV a0OMITE 2182 ©alQeaq]
S}AM)ENE. BRAOSHINBMOMN alfl AflaHWEBOHBW)o MVoNITWla] MIMI2 ag)S)Ee)Im

* NEAUHD, DLIWIB Al2owo, (0] GHOBAIBID GHICSES, @593
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M1EIaldS (AITVEMARRIEM. aBO@®I0) AllaHYOH@DWI0 TVoENITW2] HAIOGWIVEMEHOS
@aIMIdE0M)0 @R@IEMIS allcwola] GO INA|SIOMIMIo @RM)E)LINW] MaIn®E:0
880M)o MIMIAGE MVOWIEe)0.

2RIVISOMIOLI alfl HBHICABHUYG MVIMIAGSIEN0 a0V -alGla0dV &hLOJAII(®633
800 aileld calaueEBgleno @PVEG1H:000 O1BIWI@3, (SOMAVEandmils:;” ERHW B0}
alelle allcowem @yai®lnais)eman dlolwlens (SOMIVRGO)H08 @RYalladiesdl
2]@. ‘2l0®)Hal0g’ )M alBla0daVEA|d Galorl)o 2RIWI8MIMIaWes MIdexlclwos).
DOMOHRO0) TVIn02IOOTIGE HBHOEABUYGE MIMIA MEBBBYOS H0F210[0S)HU3 @A
MIdACHOMO) @RYQICDIM0EM. @y BOCIMSa] ‘@0’ ©leno ‘@WomEl" WleE2e s
@06mMoM8 MSER1VG1EN)M). AlR@alcn TVoallwomo ald® ‘MATmE;) (2011) enil.
o). eflonesain)aiload ‘mom @paimel @palg)’ (2014) a1 LaDYAd AVIMIaE:GB
(SOBMIOIVBHITIAVIOM L0 @Y H6) G1B6)) TN AIDOETD.

2018 £106M V)EOAH MOOIWEMM MVOANWIMo HaIT@ VI MIMIR0QilatiE0
020 ‘DogRIaimo’ a)0OIOEB)IMN®. GNI0G:;EMV0aNTS a0lgow a0
WHAQ afl@o ‘e EaCleN)Sl o @EE® AlBaHo al)0EI06EE]L Lillo@oQo MSOW]
aj0)eumM)o M@)o @RV BOGlW (SOMMIHIVHHIGINVIHAG HLOWIM 6N aVlmla
&gleno @Railatiendlalolesn)an®. 20Cm)Ee)5] GRClEe)SIWOW] MI0)E:WIEM ‘aImoad
coolen)sl Vled ‘@og Rlalo’ ool GrEIM @R(B)20MoW] Rlallmo MWBe)EoeMm.
(S0MMValsHOm) M@3E0)aM AVINI2’ af)aD ADBEOMINSWIEN DD O6M-) AVIMIaG:8)0
al)0EM06BEIRO). AladUMOTRE:20W)0 BR)WIGIG1BHAIWI0 D QB AflUdd:RIMo
©21Q)H WM DD (aleNITWADI@. BGO AllaHWOo HOBEI00 H2IQIAN 06NE) AVIMINGU3
al)2IBOmaM AT ®EEBS8OQ M2l IMI®NE:08, OOUWElE:Ud af)arlal &6MBOmMOd
(Wo2l®)aM}. (SOMBIVOHAVHHUIGBIVIOHM RIAN@OOD 2g)EEBOHMWIEM O6NE) MIMIad8)0
@RAlatiEH G2 o@D alGlGUIWIEH)MM). (alGRWO, BLOdAI@® MIBAI®], MVoRdaHeMo,
enilosnIsBBUd @)S6EBlIVAI aldl6U00Wla] MIMIAE:e8 Qllvde:LINOMIM AlcWAEH)IM).

moas2lailmo

V)G MOOIWEMM M2IM®)o Muoailwomane MIdQJadla) MlMlawoem) 2018-03
ajoowmlosBle ‘Do R1allmo’ &ajais MIMIad qusseialEBslcd MIaN)@o0], @O0
MOWOS @RGHMISIVILO® TLVIMO TVIMI20 (aIBBUMAT® @RAIIosNT 2jo6M)
mos=lallomo @lo@leIt]cd afEBV®. 30} AUGHUOBIMSHECE CHOBSOWIGE DO
Nalloomlend M0} (aIBBUMEBUE MVIGMAVIMIR (1B88UMOHUELINVIGE NSO
af)I@IEM @REMIWO (alAIBCINHO}S LldHYo. @oa0223 H2VIM)31e0 ‘Dog Rlallmo’
a)M HLOVIE3 Mlam)o aflel @RoweEBUW MIMI2E9HOWT MV} MOEOWEMMS auIle
Olajlgyens.
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falaMiseillael @yamie @YsMiseilael oalemio

Q6EN3) ©aleMd)SlH:8)0S TVDanyBOWIENHS MUIMla TVEIGIHES)M). HOHAVMIANO
@RAIM®)o. HHAVMANO 2Q dVJAOYED)o  HIAULIBIORIOBOWIEN  @RYAIM.
&M000 B30LWIG3 @RYAIM MIS)AIlg) Baldd:)aN). HGIMINS HOAVM) AlAACIMWIB:)aM).
M0S)0il5)6al10® @REIM, @R(B)R0MOWV] QAIBHEBUBEN)EUAHO TVIAMo MISIERIEs @10]
©2]OMBHWIEM. MISYAMS Galdd)oMmMi ERYAINMVIG alo)a®Io ©eNEaT AI15)E:0
BEHNO MIFHOBEHND DQ MV}AOJOMOIV HOAVMAIM) Galdele @RCIWIloWIo)aM).
(somaveauauienw] (Female to Male) @e@ (1WoaEmI@ @GO 2|OMAN @323
emalesenglaioym ealepailgle:8jo MvorrIBaueEBg)o @aAInM 2hgleno Klailesymmal
)9S SL0W)R06M DOSRIAUMOBIENHS MV} MIVOWHMM AUO2fIS)AN®. Gld:afjo
@OLNOM Al 00, AONYENITWMo DalRTAUMAISSIW @RYSB)B:03 RIAilE6)aN B0) HSGRINO
(102R0EM A IURIDBIMEO.

aV}RHMNIW &L02ald(@ MIGaRI®]

M@ MIEIOBIT BN al)0}aUTVIGIo TIOHEOMS)OM B0) AUYSG] ®om aleal
W@Ba lNow], @R@IRIUNTMIMIV] Haldo)®IaN). BOMIVBHaN0 VIR a0]E:ANROW
830)alos ©aIehailFle:ud @R(3)20M8 cMEIS)AMME. ‘BRHEVR’ e @RAIM-@R(B)A0
SN0 D(@EBBYOS BHDA0HOLI0 GRAIMCla{lafldlenmM®. ealegpselled @rallm
GMAIS)aM BRYUOW ) PalEBBSB)0, al)0}aUMIW] MI0IMSBS GRAUBIOS GIMal0Al)o alel
3yvosenilosnieaBglenes @AI®Gla{lajlales)an.

@RYAIMWIOS BQ MVAOJEMIVW HHAVMY, MISYAIIFYEaIIW BH)F}HICIOW AUBHUEBBUIHH)
GUdaHO al)0}aU D) IOIG3 HENBEaJOUd @RYBLo @ROR)MOA|S)HW)0 allddN &*HO0OWIHM
"D DMAIIEINEHHINEISOD), al)0JaUMOEM af)2I0CIHIM)0 MBHSIGE af)aD 2NN
aReIdEmaN, B0) allgdwo (SOMAV e} eMIGIHW GRAIGAOS]EN)HWIEM. alOMIOON)
@200 al)0)aHOWIBHO0OMIG @VAVIW MVIR)a0ld: AIYAUMOIMT MGG ]oN @YD)
B)IN6BBU3 BRM)EAINENINAIOO G210630 §21Q)EHWIEM @) WWERIUILNHS aljaHtal.
(SOMAVOIVSHIT @RV @0(3)200M R1aNEH0M @PMAUREHIOD AUBE BOHOW)SS
alladwmaoem®. “806m emod oMl c2oesaM) ailglencsmo caoeman) ailsglencsmo’
af)aM (OB B6) QI @(3)A0003 DD, af)2I0AIEN0 @RV IB:ElENe IS} ag)aINO)
@OHANIEM (SOMWAV TVAM)a0o EMEIS)aN ealenailsl.

avIManyMIAMIMNWIW eilowaldail/ellowEanIdwo

eflonaizall 80) HalBeandd20gQ7al (Performative) Moalidpo @YOEMMMOET &)AIG0)
NISLINYeS QIBo. M@ TV)aflaflen)aM® 680) alye®lwes ellonauimio (Gender identity)
9aldcandda1gloo 00W8 Galdflo)o @RYEM o) IN@IEM. @RYAUBADIBN)H )N
(repetition) @G aBOO (AIWOMAOM. GERAIGOMIIBS GERAUGOEMAV]ILNHSWOE)
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QBB HHF)0a )88 quidio (coherent identity) MSIHWS)HO}M@OW EGIMNENENRI
QIM®. B0) MOMVENI00 BRMIOLI @RoWEEBSIG3 MWIAD (AIM1BHIEH)MODEINI @R
@R MOMIENHS MN0a{6)2]S)ENH0MEM) (AI0MEIIMBS (alMIWUIT(@0 OOLIoUIIH
9alo)@0Qo (sexual behaviour) Mlo@em allcwadGHMTL)6S (VVAlENINE. RMAWA
¢00u3 (Gender Role) ag)an® 80) alye®1es 6§6HMIVAUIIGHR0WV] HMBOAIIMEMO MVIWo
@1066OMS)ENIMB HFIVAMEMO @RLL adla] AlallwWEB8OIW TVITVEHIGIH: Al§AIN0D
06B8)0s MIAeXlenaa]s;aM@IEM. (TV@IMB af)o. ‘Bllovaizail@)o @RWIG000)0™ 2017).
@R(3)2OMIBYAN @RAIMSEE @MW alj0)eH TVIGIo O0alEOM nIlwl alelles)dw)o
2)6NE DS HH BT HW)o HalEQMEIAUE)MENE. MV(®] TVIGIATIN (AIGD Y@ SOV
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