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In this paper, the dynamic stability of a thin rectangular plate under the periodic passage 

of oscillating rigid bodies is studied. Each of the two ends of a rigid body is connected to a 

wheel through a suspension system. Using the assumed-mode method, the governing 

equations are derived. The periodic passing of moving objects along a straight path on the 

surface of the plate results in a dynamic system with periodic coefficients. The Floquet 

theory is employed as a numerical method to obtained stable and unstable zones of 

parameters plane. Considering the point moving object model, the effect of moving object 

modeling on the stability analysis results is also investigated. The results indicate that the 

stiffness and damping of the suspension system, the mass ratio of the wheels to the whole 

rigid body, the rigid body’s length and the moving object modeling method are very 

effective on domains stability and instability of the system. Numerical simulations of the 

plate middle point verify the accuracy of the obtained results. 

Extended Abstract 

1. Introduction 

nvestigating the dynamic stability of a flexible structure carrying a moving mass is an extensive problem embracing a wide 

variety of engineering applications, e.g., railway tracks and highway bridges under the action of traversing trains or 

vehicles [1], loads transported along cranes span [2], high-speed machining processes [3]. Time-varying position of 

moving masses and considering all interval components of the moving masses in the analysis leads to the appearance of time-

varying matrices in the coefficients of the governing equation. The passage of continuous series of moving masses along the 

rectilinear path results in a parametrically excited system with periodic coefficients. In certain conditions, parametric 

excitations generate instability in the elastic structures under the moving masses. Therefore, the stability analysis of these 

systems is very important. There are various studies for dynamic instability elastic structures under moving masses that have 

been considered by many researchers [15-20]. 

In the present research, an approach based on Floquet theory is followed, contributing to a comprehensive evaluation of 

the influence of modeling methods on the dynamic stability of the plate vibrations. To the best of the author’s knowledge, 

stability analysis concerning the aforementioned aspects has been done yet. The results are presented as stability maps in mass–

velocity diagrams which show that the modeling method and value of the model parameters have a significant effect on the 

system stability. 

2. Mathematical Formulation 

 Throughout this study the plate is considered to be a simply supported uniform thin rectangular plate with a length of a, 

with of b, the thickness of h, traversed by moving objects along a rectilinear trajectory parallel to the longitude edges of the 

plate with a constant velocity of v. The material of the plate is set to be undamped, linear isotropic homogeneous. 

For the moving object, a moving oscillating rigid body with a two wheels suspension system is considered (Fig. 1). 
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Figure 1. Plate under the effect of a moving oscillating rigid body. 

In this model, the moving object chassis is considered as a rigid body with length ὒ, mass ὓ  and moment of inertia about 

the center of mass ὍӶ. ύ  is the transverse displacement of the center of mass, and ‪ and • denote the rotations about parallel 

and vertical axes to the plate, respectively. ὓ  is the mass of each wheel, and k and c denote stiffness and damping of each 

suspension system, respectively. Through the use of the assumed–mode method and Lagrange’s equations, the governing 

equations can be expressed as a set of ordinary differential equations, 
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Where A is the modal coordinates vector and the coefficient matrices Ὕὸȟὣὸȟɤὸ and vector Ὢὸ are all time-varying. 

Considering the entrance of a similar object on the plate following the exiting of the precedent mass, the coefficients of Eq. (1) 

become periodical with the period Ὕ ὥὺϳ . By selecting only one shape mode •ὼȟώ ςὥὦϳ ÓÉÎ“ὼὥϳ ÓÉÎ“ώὦϳ  in 

assumed-mode method, the governing equations become, 
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and for ὸ Ὕȡ 

άὸ ά ὸ Ὕ , ὧὸ ὧὸ Ὕ , 

Ὧὸ Ὧὸ Ὕ ȟὪὸ Ὢὸ Ὕ  
(4) 
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(6) 

Where ‫  is the first natural frequency of the plate. 

3. Floquet Theory 

Floquet theory is a general theory for linear differential equations with periodic coefficients. This theory can be performed 

on any equation in form 

ή Ὑὸή, Ὑὸ Ὕ Ὑὸ (7) 

According to the periodicity of Ὑὸ, it can be deduced that Ὑὸ Ὕ  also forms a fundamental set of solutions and the 

following relation can be established 

ήὸ Ὕ ὅήὸ (8) 

Where ὅ is a fundamental matrix solution of the periodic system (7). According to Floquet theory, computing the 

eigenvalues of the fundamental matrix determines the stability conditions as ᴁ‗ᴁ ρ. 

4. Results and Discussion 

Throughout this study, the mechanical and geometrical properties of plate are Young’s modulus E=200Gpa, density ”
χψππ  ὯὫϳά σͮ , Poisson’s ratio ν=0.3, a=5m,b=1m, and thickness h=0.01m.  

The effects of varying ξ, Ω, r and L_0 on the stability map are evaluated. The results are presented in Figs. 2, 3, 4 and 5. 

 

Figure 2. The effect of varying the damping ratio Ⱪ for ► Ȣ ȟ ȟ╛ □ on stability map. 
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Figure 3. The effect of varying the frequency  for ► Ȣ ȟⱩ ȟ╛ □ on stability map. 
 

 

Figure 4. The effect of varying the damping ratio r for ξ=1, Ω=10, L_0=1m on stability map. 
 

 

Figure 5. The effect of varying the length L_0 for r=0.2, ξ=1, Ω=10 on stability map. 

It is concluded that increasing each of the parameters ‚ȟɱȟὶ causes the unstable zone to increase span and the unstable 

tongue to appear. The trend is revised for the rigid body length ὒ as its increasing enhances stability. The effect of the 

modelling approach for moving objects on the stable/unstable border line is investigated. The results of the Floquet theory for 

moving point mass and moving oscillating rigid body are plotted in Fig. 6. 
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Figure 6. The effect of modeling approach on stability map: moving point mass (solid line), moving oscillating rigid 

body (► Ȣ ȟ ȟⱩ ȟ╛ □) (dashed line). 

As shown, modeling approach has a significant influence on the results. The results are confirmed through numerical 

simulations. 

5. Conclusion 

In this paper, time-domain analysis of a thin rectangular plate subjected to the periodic passage of vehicles has been 

investigated by Floquet theory. For the moving object, instead of moving point mass, a moving oscillating rigid body with a 

two wheels suspension system is considered. The results permitted splitting the speed-mass parameter plane into two distinct 

regions of stability and instability. The results have indicated that the modeling method has a significant influence on the 

dynamic stability analysis of this system and inappropriate modeling leads to inaccurate results. For the oscillating rigid body, 

the effects of various parameters on the stability conditions have been discussed in detail. 
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1 Floquet Theory 
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2 Heaviside function 
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                  ὧ…• ὼȟώ • ὼȟώ …• ὼȟώ • ὼȟώ  

ὣ ὧ…• ὼȟώ …• ὼȟώ  

ὣ
ὧὒ

ς
…• ὼȟώ …• ὼȟώ  

ɤ Ὀ •ȟ •ȟ ’•ȟ •ȟ •ȟ ’•ȟ ρ ’•ȟ •ȟ

 

Ὠὃ 

ὓ … ὼ• ὼȟώ •ȟ ὼȟώ ςὼώ• ὼȟώ •ȟ ὼȟώ ώ• ὼȟώ •ȟ ὼȟώ  

 … ὼ• ὼȟώ •ȟ ὼȟώ ςὼώ• ὼȟώ •ȟ ὼȟώ ώ• ὼȟώ •ȟ ὼȟώ  

ὧ… ὼ• ὼȟώ •ȟ ὼȟώ ώ• ὼȟώ •ȟ ὼȟώ  
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… ὼ• ὼȟώ •ȟ ὼȟώ ώ• ὼȟώ •ȟ ὼȟώ  

Ὧ…• ὼȟώ • ὼȟώ …• ὼȟώ • ὼȟώ  

ɤ Ὧ…• ὼȟώ …• ὼȟώ  

ɤ
Ὧὒ

ς
…• ὼȟώ …• ὼȟώ  

ὑ ɤ ὸ ὧ… ὼɮȟ ὼȟώ ώɮȟ ὼȟώ … ὼ ȟ ὼȟώ ώ ȟ ὼȟώ  

ὑ ɤ ὸ
ὧὒ

ς
… ὼɮȟ ὼȟώ ώɮȟ ὼȟώ … ὼɮȟ ὼȟώ ώɮȟ ὼȟώ  

Ὢ ὓ
ὓ

ς
Ὣ …• ὼȟώ …• ὼȟώ  

Ăí ûj ½¹ Ὦ ρȟȣȟὲ   ÿὯ ρȟȣȟὲ ÿ ὲ ÿ ¢Åv āºÉ Ă¤å¾ñ ¾Úý ½¹ óv¹Āù ¡wÎ¤¸ù ¹vºÞ£ 5øĉ½v¹ 

$,-# 
ɮȟ ὼȟώ •ȟ ὼȟώȟȣȟ•ȟ ὼȟώ  

ɮȟ ὼȟώ •ȟ ὼȟώȟȣȟ•ȟ ὼȟώ  

ûj ½¹ Ăí Ὥ ρȟς ĂĊî£ wz ç½ÿ ówù¾ý ¹Āù ôîÉ üĊõÿv ü¤å¾ñ¾Úý½¹ wz )¢Åvā¹wÅ āwñ 5øĉ½v¹ 

$,.# •ὼȟώ
ς

Ѝὥὦ
ÓÉÎ
“ὼ

ὥ
ÓÉÎ
“ώ

ὦ
ȟ   •ὼȟώ•ὼȟώὨὛ ρ

 

 

 ¢í¾³ ÿ¢zw§ ¢Ý¾Å wz ὠ ç½ÿ ĈõĀÕ ¹vº¤ùv wz ć¿vĀù ÿ ĈýwĊù Ô· ćÿ½ ¿v āºþþí ûwÅĀý yöÍ øÆ« ὼ ὸ … ὠὸ  I

ώ ὸ … ὦςϳ  Iὼ ὸ … ὠὸὒ ςϳ  ÿώ ὸ … ὦςϳ ½¹ ÿ ¾Úý ûwÅĀý yöÍ øÆ« ìĉ ¹ÿ½ÿ ü¤å¾ñāºþþí ć

 ¹Āù ôîÉ ć½v¼òĉw« ¿v IĈö{é yöÍ øÆ« ©ÿ¾· ¿v Ä~ ĂöÍwåĒz ç½ÿ ćÿ½ ¾z ë¾´¤ù,.  Ôzvÿ½ ½¹,+  ÿ,,Ăõ¹wÞù I Ă«½¹ ĂÅ ć

 ç½ÿ Ă¤ÅĀĊ~ ø¤ÆĊÅ ¢í¾³ Ăí ć¹v¿j– Ĉù äĊÍĀ£ v½ ë¾´¤ù ÷¾« IºþíĂz¡½ĀÍ ³ ¾ĉ¿Ĉù ôÍw¹ĀÉ) 

$,/# άὸ– ὧὸ– Ὧὸ– Ὢὸ 

 ûj ½¹ Ăíη ὃρȟύὓςȟ—
Ὕ

  Äĉ¾£wù yĉv¾Ñ ÿ ¢Åvάὸ Iὧὸ ÿὯὸ  ½v¹¾z ÿὪὸ  ā½ÿ¹ wz ÿ ûwù¿ wz xÿwþ¤ù xÿwþ£ ć

Ὕ ὥ ὒ ὠϳ  ÿ ºþ¤ÆăĂĉv½¹ ćwăûjwă ā¿wz ½¹ ćπ ὸ Ὕ  Ăz¡½ĀÍ $ ĂÖzv½,0Ĉù #ºþÉwz) 

$,0# 

άὸ
ρ ςὶ‌ὗ ὸ π π

π ρ π
π π ρ

,  

 ὧὸ

ὧ ὧ ὧ
ὧ ς‚ɱ π
ὧ π φ‚ɱ

, 

 Ὧὸ

Ὧ Ὧ Ὧ

Ὧ ɱ π

Ὧ π σɱ

,      

 Ὢὸ
‌ὫЍὥὦὗ ὸ

π
π

 

ā¿wz ćv¾z ÿ ćὸ Ὕ Ăz¡½ĀÍ ĂÖzv½ ć$,1 #Ĉù ôÍw³ºýĀÉ) 

$,1# άὸ ά ὸ Ὕ ȟ        ὧὸ ὧὸ Ὕ ȟ        Ὧὸ Ὧὸ Ὕ ȟ Ὢὸ Ὢὸ Ὕ  

ĂÖzv½ ½¹ Ăí$ ć,0Ăĉv½¹ äĉ¾Þ£ ćv¾z āºÉ ā¹wæ¤Åv ćwă¾¤ùv½w~ #ĉ¾£wù ćwăÄ wăzĂ¡½ĀÍ ¿Ĉù ûwĊz ¾ĉºýĀÉ) 

$,2# ὧ ςὶ‌‫ὗ ὸ τρ ὶ‌‚ɱὗ ὸȟ   
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ὧ ςЍὥὦρ ὶ‌‚ɱὗ ὸȟ  

ὧ Ѝὥὦρ ὶ‌‚ɱὒὗ ὸȟ  

ὧ
ς

Ѝὥὦ
 ‚ɱὗ ὸȟ   

ὧ
ς

Ѝὥὦ
 ‚ɱὗ ὸ 

Ὧ ‫ ς‌ ρ ὶɱ ὶ‫ ὗ ὸ ς‌ρ ὶ‚ɱ‫ὗ ὸ 

Ὧ ‌ρ ὶɱЍὥὦὗ ὸȟ  

Ὧ
ὒЍὥὦ

ς
‌ρ ὶɱὗ ὸ 

Ὧ
ρ

Ѝὥὦ
ɱὗ ὸ ς‚ɱ‫ὗ ὸȟ  

Ὧ
φɱ

ὒЍὥὦ
ɱὗ ὸ ς‚‫ὗ ὸ  

ὗ ὸ …ÓÉÎ‫ὸ …ίὭὲ‫ὸ ὒ, 

ὗ ὸ …ÓÉÎς‫ὸ …ÓÉÎς‫ὸ ὒ , 

ὗ ὸ …ÓÉÎ‫ὸ …ÓÉÎ‫ὸ ὒ, 

ὗ ὸ …ÓÉÎ‫ὸ ὒ …ÓÉÎ,‫ὸ 

ὗ ὸ …ÃÏÓ‫ὸ …ÃÏÓ‫ὸ ὒ, 

ὗ ὸ …ÃÏÓ‫ὸ ὒ …ÃÏÓ‫ὸ 

 ½¹ āºÉ ā¹wæ¤Åv ćwă¾¤ùv½w~ ¾ĉwÅ ÿ$ Ôzvÿ½,0$ ÿ #,2 #zĂ¡½ĀÍ Ĉù äĉ¾Þ£ ¾ĉ¿)ºýĀÉ 

$,3#  ‌
ςὓρ ὓς

”Ὤὥὦ
ȟ   ‎

“ὠ

ὥ‫ρ
ȟ   ‫ρ ‎‫ρȟ   ὶ

ςὓρ

ςὓρ ὓς
ȟ   ɱ

ςὯ

ὓς
ȟ   ‚

ςὧ

ςɱὓς
ȟ   ὒ

“ὒπ

ὥ
 

 ûj ½¹ ĂíĂĊî£ wz ç½ÿ ¹v¿j ¡wÉwÞ£½v Äýwí¾å üĊõÿvwñ Ăí ¢Åv ā¹wÅ āĂz¡½ĀÍ  ¾ĉ¿ôzwéĂ{Åw´ù )¢Åv ‫ 

$,4# 
‫

“Ὀ

”Ὤ

ρ

ὥ

ρ

ὦ
 

/( ç½ÿ ø¤ÆĊÅ ìĊùwþĉ¹ ¾z øíw³ ôĊÆýv¾æĉ¹ ¡đ¹wÞù( ĂÖêý øÆ«ë¾´¤ù ćv 

Ăz½ĀÚþù Ăõ¹wÞù ©v¾¸¤Åv ćv¾z ĈÑ¾å ćwă¹Āù Çÿ½ ¿v ā¹wæ¤Åv¾ýv ¡½w{Ý vº¤zv IĂöuÆù ìĊùwþĉ¹ ¾z øíw³ ć ÿ ĈÊ{þ« ćÁ

 ç½ÿ ø¤ÆĊÅ ôĊÆýw¤~– ĂÖêý ÷¾« ë¾´¤ù ćvĂz¡½ĀÍ  ĂÖzv½-+ Ĉù Ă¤ÉĀý)¹ĀÉ 

$-+# 
ὑὉ

ρ

ς
”Ὤ
‬ύ

‬ὸ
ὨὼὨώ

 
ρ

ς
ὓ ὼ ώ ύ ȟ 

ὖὉ
Ὀ

ς

‬ύ

‬ὼ

‬ύ

‬ώ
ςρ ’

 
‬ύ

‬ὼ

‬ύ

‬ώ

‬ύ

‬ὼ‬ώ
ὨὼὨώὓὫύ  

 ç½ÿ ĈÑ¾Ý Ĉĉw¬zw« ü¤å¾ñ ¾Úý ½¹ wzύὼȟώȟὸ Ăz¡½ĀÍ ĂÖzv½ ć/  ÿ ĀĊ£vÿ¾Æþí¾Ċá ćÿ¾Ċý ½wí û¹Āz ¾æÍ Ăz Ă«Ā£ wz ÿ

¤ý½¹ĊĂ¬  ćwăÿ¾Ċý ¹Ā«ÿ ÷ºÝúÞ£ĊøĉĂ¤åwÂýv¾ñđ ¡½w{Ý ć½v¼òĉw« wz I ôĊÆýw¤~ ÿ ĈÊ{þ« ćÁ¾ýv ¡v½w{Ý ¿v ôÍw³ üĉ-+ Ăõ¹wÞù ½¹ ć
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5øĉ½v¹ Âýv¾ñđ 

$-,# Ὠ

Ὠὸ

‬ὒ

‬ὃ

‬ὒ

‬ὃ
πȟ   Ὦ ρȟςȟȣȟὲ 

 ÿ wzĂĊî£ wz ç½ÿ ówù¾ý ¹Āù ôîÉ üĊõÿv ü¤å¾ñ¾Úý½¹ ćv¾z Iā¹wÅ āwñ¤éÿĈĂí ĂÖêý ÷¾« ć¿vĀù ÿ ĈýwĊù Ô· ćÿ½ ¿v ë¾´¤ù ćv

 wz¢zw§ ¢Ý¾Å wz ç½ÿ ĈõĀÕ ¹vº¤ùv ὠ Ĉù ½Ā{Ýºþí ὼ ὸ ὠὸȟώ ὸ ὦςϳ   ¿v ë¾´¤ù øÆ« ©ÿ¾· ¿v Ä~ ĂöÍwåĒz ÿ

Ĉù ¹½vÿ ç½ÿ ćÿ½ ¾z ¡wÎ¸Êù ûwúă wz ć¾òĉ¹ ë¾´¤ù øÆ« Iç½ÿ ćÿ½Ăõ¹wÞù I÷¿đ ĈÑwĉ½ ¡wĊöúÝ ÷w¬ýv ¿v Ä~ I¹ĀÉ ø¤ÆĊÅ ć

ø¤ÆĊÅ ¢í¾³ Ăí ć¹v¿j Ă«½¹ ìĉ  ç½ÿ Ă¤ÅĀĊ~– Ĉù äĊÍĀ£ v½ ë¾´¤ù ÷¾« IºþíĂz¡½ĀÍ Ĉù ôÍw³ ¾ĉ¿ ¹ĀÉ8,37) 

$--# άὸ– ὧὸ– Ὧὸ– Ὢὸ 

 ûj ½¹ Ăí– ὃ ὸ  ÿ yĉv¾Ñάὸ Iὧὸ ÿὯὸ  Üzw£ ÿὪὸ  ā½ÿ¹ wz ÿ ûwù¿ wz xÿwþ¤ù xÿwþ£ ćὝ ὥὠϳ  ½¹ ÿ ºþ¤Æă

ā¿wz ćπ ὸ Ὕ  Ăz¡½ĀÍ $-.Ĉù #)ºþÉwz 

$-.# 

άὸ ρ τ‌ÓÉÎ‫ὸȟ   

ὧὸ τ‌‫ ÓÉÎς‫ὸȟ 

Ὧὸ ‫ τ‌‫ ίὭὲ‫ὸȟ 

Ὢὸ ς‌ὫЍὥὦÓÉÎ‫ὸ 

ā¿wz ćv¾z ÿ ćὸ Ὕ Ăz¡½ĀÍ ĂÖzv½ ć$,1 #Íw³Ĉù ô )ºýĀÉ ćwă¾¤ùv½w~ā¹wæ¤ÅvāºÉ ĂÖzv½ ½¹ ć-. Ăz¡½ĀÍ  äĉ¾Þ£ ¾ĉ¿

ĈùºýĀÉ) 

$-/# ‌
ὓ

”Ὤὥὦ
ȟ   ‎

“ὠ

ὥ‫
ȟ   ‫ ‎‫  

ûj ½¹ Ăí ĂĊî£ wz ç½ÿ ¹v¿j ¡wÉwÞ£½v óÿv Äýwí¾åĂÖzv½ ¿v Ăí ¢Åv ā¹wÅ āwñ$ ć,4 #ôzwéĂ{Åw´ù )¢Åv  ‫ 

0( ¹ ĂíĒå ć½Āu£ć½vºĉw~ ÀĊõwýj ½ 

 ôîÉ ½¹ ë¾´¤ù øÆ« ćv¾z āºÉ Ă¤å¾ñ ¾Úý ½¹ óºù ÿ¹ ćv¾z-  ÿ. ç½ÿ ø¤ÆĊÅ ìĊùwþĉ¹ ¾z øíw³ ¡đ¹wÞù ¿v I–  øÆ«

 ½¹ ë¾´¤ù,/  ÿ-,Ĉù ĂÚ³Ēù I ¾Ċâ¤ù ø¤ÆĊÅ ìĉ ½Āí¼ù ø¤ÆĊÅ Ăí ¹ĀÉûwù¿wz  ¡đ¹wÞù üĉv Ăí ¢Åv xÿwþ¤ù yĉv¾Ñ wz ĈÖ·

Ĉù¾ĉ¿ ¢õw³ ćwÒå ôîÉ Ăz ºþývĀ£ )ºýĀÉ Ă¤ÉĀý 

$-0# ή Ὑὸή ὖὸ 

Ὑὸ Ὕ Ὑὸȟὖὸ Ὕ ὖὸ 

ø¤ÆĊÅ ć½vºĉw~ ÀĊõwýj ûwîùv Ăí ¢Åv ĈÉÿ½ IĂíĒå ć½Āu£Ĉù øăv¾å v½ xÿwþ¤ù yĉv¾Ñ wz üòúă ĈÖ· ćwă ºþí8--7 ¾z )

 È¸z ü¤Év¼ñ ½wþí wz IÇÿ½ üĉv ÃwÅvὖὸ Ăõ¹wÞù ½¹ wÒå ć–  ¢õw³-0 ÷¾å Ăz Ăõ¹wÞù üĉv ü¤å¾ñ ¾Úý ½¹ ÿ 

$-1# ή Ὑὸή 

Ὑὸ Ὕ Ὑὸ 

ĂÞõwÖù ûwîùvç½ÿ ø¤ÆĊÅ ìĉ¾¤ùv½w~ ć½vºĉw~ ć– Ĉù øăv¾å ë¾´¤ù ÷¾« Ăz Ă«Ā£ wz )¹ĀÉvĉüĂí ĉ½v¹ ÿ ¹wÞzvĂ ćwă

Äĉ¾£wù Ὑὸ āĀĊÉ Ăzóºù ć ć½Āu£ Çÿ½ ¿v ā¹wæ¤Åv wz Ăí ¹½v¹ ¹Ā«ÿ ½wÚ¤ýv üĉv I¹½v¹ Ĉò¤Æz óºù ćwă¾¤ùv½w~ ¾ĉ¹wêù ÿ ć¿wÅ

āĀĊÉ ¾§v ûvĀ¤z ĂíĒåóºù ćç½ÿ ø¤ÆĊÅ ĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤ý ćÿ½ ¾z v½ óºù ćwă¾¤ùv½w~ ÿ ć¿wÅ( ë¾´¤ù øÆ« 

)¹¾í ĈÅ½¾z 

ć½Āu£ Çÿ½ ½¹ ô³ ÷wú£ ć½vºĉw~ ĂíĒåĂõ¹wÞù ÷¾å Ăz xÿwþ¤ù yĉv¾Ñ wz ĈÖ· ÿ ĈõĀúÞù ôĊÆýv¾æĉ¹ ¡đ¹wÞù ćwă ć-1 
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Ĉù Ì¸ÊùĂõ¹wÞù ô³ Ić½Āu£ üĉv üĊĊ{£ ćv¾z )ºýĀÉ ć-1 ĂĊõÿv Ôĉv¾É ćv¾z ćή ήπ  Ĉöí ¢õw³ ½¹Ăz¡½ĀÍ  ¾Úý ½¹ ¾ĉ¿

Ĉù Ă¤å¾ñ)¹ĀÉ 

$-2# ήὸ ‰ ὸή 

vÿ ½¹ Üé‰ ὸ ûĀ¤Å Ăí ¢Åv Ăĉw~ Äĉ¾£wù ìĉô³ ¿v ûj ćwăĂõ¹wÞù ĈÖ· ôê¤Æù ćwă üòúă ć-1 āºÉ ôĊîÊ£ wz )ºýv

 Äĉ¾£wù äĉ¾Þ£ὅ ¾ĉ¿ ¡½ĀÍ Ăz 

$-3# ὅ ‰ Ὕ  

Ĉùóv¾ò¤ýv wz Ăí ¹¾í ĂÚ³Ēù ûvĀ£ĂÖzv½ ¿v ć¹ºÝ ć¾Ċñ ć-1 ā¿wz ½¹ā½ÿ¹ ìĉ Ĉýwù¿ ćĈù Ixÿwþ£ ć¿v ûvĀ£ ĂÖzv½ ć-3 

Äĉ¾£wù ὅ  v½¢Å¹ Ăz Ĉù ûwĊz ĂíĒå ć½Āu£ )¹½ÿjāÂĉÿ ¾ĉ¹wêù Ĉùwú£ ¾ñv Ăí ºþí Äĉ¾£wù ćὅ ā¾ĉv¹ ìĉ ô·v¹ ½¹ Ăz º³vÿ ć

 Àí¾ùπȟπ Ă´æÍ ½¹ā¾ĉv¹ ¿v ©½w· ½¹ āÂĉÿ ¾ĉ¹wêù ¿v Ĉîĉ ôévº³ ¾ñv ÿ ¢Åv ½vºĉw~ ø¤ÆĊÅ IºþÉwz Ôö¤¸ù ć¤å¾ñ½v¾é ½Āí¼ù ć Ă

ý ø¤ÆĊÅ IºÉwz)¹Āz ºăvĀ· ½vºĉw~w 

1( ć½vºĉw~ ÀĊõwýj ªĉw¤ý 

óĀÕ Ăz ć¹đĀå ĈöĊÖ¤Æù ç½ÿ ìĉ È¸z üĉv ½¹ 0 ¾¤ù Ï¾Ý I,  ¢ùw¸Ñ I¾¤ù+,*+  ðýwĉ óÿºù I¾¤ù-++  IówîÅw~ wòĊñ

 ûĀÅvĀ~ yĉ¾Ñ.*+  ø¬³ º³vÿ ÷¾« ÿ230+  ½Ā{Ý ¢´£ yÞîù¾¤ù ¾z ÷¾ñĀöĊí~Ĉ~½¹øÆ« Ĉ āºÉ Ă¤å¾ñ ¾Úý ½¹ ë¾´¤ù ćwă

 ¢ÅvĂzvĉü££¾Ċy  ¡wÎ¸Êù ûwúă wz ć¾òĉ¹ ë¾´¤ù øÆ« Iç½ÿ ćÿ½ ¿v ë¾´¤ù øÆ« ìĉ ©ÿ¾· ¿v Ä~ ĂöÍwåĒz āºÉ Ï¾å Ăí

Ĉù ¹½vÿ ç½ÿ ćÿ½ ¾z Ĉö{é øÆ«)¹ĀÉ 

ç½ÿ ø¤ÆĊÅ ĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤ý IĂíĒå ć½Āu£ Çÿ½ ¿v ā¹wæ¤Åv wz( ĂÖêý ÷¾« óºù ÿ¹ ćv¾z ë¾´¤ù øÆ«v ć

þþí ûwÅĀý yöÍ øÆ« ÿ ë¾´¤ùāºĂ´æÍ ½¹ ½vºĉw~wý ÿ ½vºĉw~ Ĉ³vĀý û¹¾í Ì¸Êù èĉ¾Õ ¿v ë¾´¤ù ć ćwă¾¤ùv½w~ ćzĈÞzº 

‌ȟ‎ Ătv½vāºÉ āĀĊÉ ¾§v ÿóºù ć¾¤ùv½w~ ÿ ë¾´¤ù øÆ« ć¿wÅ Ă¤å¾ñ½v¾é ĂÞõwÖù ¹½Āù ć½vºĉw~ ÀĊõwýj ªĉw¤ý ćÿ½ ¾z óºù ćwă

)¢Åv 

Ăùwý¾z IÃwÅv üĉv ¾z÷¾ý ÔĊ´ù ½¹ ćv Ă¤ÉĀý yö¤ù ½vÀåv Äĉ¾£wù IĂöuÆù ćwă¾¤ùv½w~ ¿v y¸¤þù ¾ĉ¹wêù ćv¿v Ăz Ăí ¢Åv āºÉ

Ăĉw~ ćὅ āÂĉÿ ¾ĉ¹wêù ÿ ā¹v¹ ôĊîÊ£ v½Ĉù Ă{Åw´ù v½ Äĉ¾£wù üĉv ćāÂĉÿ ¾ĉ¹wêù ¿v ā¹wæ¤Åv wz Ä Å )ºþí ćôÍw³āºÉz ¿¾ù I üĊ

 ½Ā¤ýwí ÔÅĀ£ ½vºĉw~wý ÿ ½vºĉw~ Ĉ³vĀýᴁ‗ᴁ ρ Ĉù ā¹v¹ ÌĊ¸Ê£ćv¾«v wz )¹ĀÉ ā¿wz ½¹ ½vºĉw~wý ÿ ½vºĉw~ Ĉ³vĀý IĂùwý¾z üĉv ć

π ‌ σ   ÿπ ‎ σ Ă´æÍ ¿vćwă¾¤ùv½w~ ć‌ȟ‎   āºÉ üĊĊÞ£)ºýv 

ĂÞõwÖù ½ĀÚþù ĂzûwÅĀý yöÍ øÆ« ćwă¾¤ùv½w~ ¾ĉ¹wêù ¾§v ćāºþþí üĉv ½¹ IĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤ý ćÿ½ ¾z ë¾´¤ù ć

 ćwă¾¤ùv½w~ ¾ĉ¹wêù ¾§v È¸z‚ Iɱ Iὶ  ÿὒ  IĂö³¾ù ½wĄ¯ ½¹ ªĉw¤ý )¢Åv āºÉ ĈÅ½¾z ÀĊõwýj ªĉw¤ý ćÿ½ ¾z½wz ¾ă  ¾Úý ½¹ ¢zw§ wz

 ćwă¾¤ùv½w~ ¿v ¾¤ùv½w~ ĂÅ ü¤å¾ñ‚ Iɱ Iὶ  ÿὒ  ¿v Ĉîĉ ¾ĊĊâ£ ÿûjwăĂ´æÍ ½¹ I ć‎ ‌ āºÉ Ătv½v ćwă¾¤ùv½w~ ¾ĉ¹wêù ¾ĊĊâ£ ¾§v )ºýv

‚ Iɱ Iὶ  ÿὒ  ĂÊêý ćÿ½ ¾zw~ ć ôîÉ ½¹ yĊ£¾£ Ăz ć½vºĉ/ I0 I1  ÿ2  āºÉ ā¹v¹ ûwÊý)¢Åv 

 ôîÉ/  ôîÉ ÿ0 Ĉù ûwÊý½vºêù ÈĉvÀåv Ăí ºþă¹ ‚  ÿɱ ĂýwĄþ£ ĂĊ³wý ÈĉvÀåv y{ÅĂ´æÍ ½¹ ½vºĉw~wý ć ć‎ ‌ Ĉù I¹ĀÉ

Ăýwz¿ ½ĀĄÙ y{Å ¾ĉ¹wêù üĉv Ĉåwí ÈĉvÀåv ĂîözvĈù Ă´æÍ üĉv ½¹ ½vºĉw~wý ćĈù ĂÚ³Ēù üĊþ°úă )¹ĀÉĉ ¾ă ÈĉvÀåv wz Ăí ¹ĀÉ ì

 ¾ĉ¹wêù ¿v‚  wĉɱāºþþí ûwÅĀý yöÍ øÆ« ¾§v ¢´£ ç½ÿ ĈîĊùwþĉ¹ ć½vºĉw~ ¿¾ù Ĉþ´þù I ć½vºĉw~ ¿¾ù Ĉþ´þù Ăz ë¾´¤ù ć

÷¾« ÿ¹ ¾§v ¢´£ ç½ÿ ĈîĊùwþĉ¹ ĂÖêýĂöĊù ìĉ wz ôÎ¤ù ë¾´¤ù ćvā½ÿ¹ wz ÿ yöÍ ć ç½ÿ ćÿ½ ¿v ½Ā{Ý xÿwþ£ ćὝ

ὥ ὒ ὠϳ ùĈù ôĊ Ăí ¢Åv ĈîĉÀĊå ¢ĊÞévÿ üĉv üĊ{ù Ă¬Ċ¤ý üĉv )ºþí¤ý½¹ĊĂ¬¾ĉ¹wêù ½wĊÆz ÈĉvÀåv ć ‚  wĉɱ ÷¾« ÿ¹ ówÎ£v I

ὓ ÿ ὓ  ôîÉ ½¹- ÷¾« ÿ¹ Ăz āºþþí ûwÅĀý ë¾´¤ù øÆ« ÿ āºÉ ìĉ¹Àý yöÍ ówÎ£v Ăz ĂÖêýĂöĊù ìĉ wz ôÎ¤ù ë¾´¤ù ćv ć

Ĉù ôĉº{£ yöÍ)¹ĀÉ 
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 ówÅ *ºþúÉĀă ÿ Ă¤å¾ÊĊ~ ¹vĀù ìĊýwîù,/+, ā½ÿ¹ *- ā½wúÉ *. 

  

ôîÉ / ùv½w~ ¾§v ¾¤  ćÿ½ ¾zĂÊêý øÆ« ¾§v ¢´£ ç½ÿ ć½vºĉw~ ć

ûwÅĀý yöÍāºþþí)ë¾´¤ù ć 
► Ȣ ȟ ȟ╛ □  

ôîÉ 0  ¾¤ùv½w~ ¾§v ĂÊêý ćÿ½ ¾z øÆ« ¾§v ¢´£ ç½ÿ ć½vºĉw~ ć

ûwÅĀý yöÍāºþþí)ë¾´¤ù ć 

► Ȣ ȟ ȟ╛ □  

ôîÉ ½¹ 1÷¾« ¢{Æý ¾ĊĊâ£ ¾§v I ὶ ĂÊêý ćÿ½ ¾z )¢Åv āºÉ ĈÅ½¾z ć½vºĉw~ ć 

 
ôîÉ 1  ¾¤ùv½w~ ¾§v►  ĂÊêý ćÿ½ ¾zûwÅĀý yöÍ øÆ« ¾§v ¢´£ ç½ÿ ć½vºĉw~ ćāºþþí)ë¾´¤ù ć 

ȟ ȟ╛ □  

Ĉù ûwÊý ªĉw¤ýĂĊ³wý Ië¾´¤ù øÆ« ôí ÷¾« Ăz µ¾¯ ÿ¹ ¾ă ÷¾« ¢{Æý ÈĉvÀåv wz Ăí ºþă¹ ½vºĉw~wý ćvÀåvĉÈĉwĂ¤å z ÿ ćv¾

¾ĉ¹wêù ὶ πȢτ   ÿὶ πȢφ  ÿὶ ρ Ăýwz¿ĂĊ³wý ²ÖÅ Ăz ÀĊý ½vºĉw~wý ćĂ´æÍ ½¹ ½vºĉw~wý ć ć‎ ‌ Ĉù ā¹ÿÀåv Ĉþ´þù )¹ĀÉ

ὶ ρ Ĉù ¾zv¾z ë¾´¤ù øÆ« ôí ÷¾« wz µ¾¯ ÿ¹ ÷¾« ÛĀú¬ù Ăí ¢Åv Ĉ¤õw³ üĊ{ù wĉ ÿ ¹ĀÉĂz¡½w{Ý¹ĉ¾ò  ĈÅwÉ ÷¾«ὓ 

 ûwÅĀý yöÍ øÆ« ÿ āºÉ ¾æÍāºþþíĂÖêý ÷¾« ÿ¹ Ăz ë¾´¤ù ćĂöÍwå Ăz ćv ćὒ Ĉù ôĉº{£ øă ¿vĂÆĉwêù )¹ĀÉ Ĉþ´þù ćὶ

ρ ĂÖêý ÷¾« ÿ¹ ¾§v ¢´£ ç½ÿ Ăz ÓĀz¾ù ć½vºĉw~ ¿¾ù Ĉþ´þù wzĂöÍwå Ăz ë¾´¤ù ćv ćὒ ρά ā½ÿ¹ wz ÿ ćÿ½ ¿v ½Ā{Ý xÿwþ£ ć

 ç½ÿὝ ὥ ὒ ὠϳ  Ĉù ûwÊýÿ¹ üĉv Ăí ºă¹  Ĉþ´þùMĒùwí )ºþ¤Æă è{Öþù øă¾z 

  ôîÉ ½¹2  ë¾´¤ù yöÍ øÆ« óĀÕ ¾ĊĊâ£ ¾§vὒ ĂÊêý ćÿ½ ¾z )¢Åv āºÉ ĈÅ½¾z ć½vºĉw~ ć 
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 ówÅ *ºþúÉĀă ÿ Ă¤å¾ÊĊ~ ¹vĀù ìĊýwîù,/+, ā½ÿ¹ *- ā½wúÉ *. 

 

 

ôîÉ 2  ¾¤ùv½w~ ¾§v╛  ćÿ½ ¾zĂÊêýć ûwÅĀý yöÍ øÆ« ¾§v ¢´£ ç½ÿ ć½vºĉw~āºþþí)ë¾´¤ù ć 

► Ȣȟ ȟ  

 ôîÉ ªĉw¤ý ãĒ· ¾z/ I0  ÿ1 Ĉù ûwÊý Ăí ćwă¾¤ùv½w~ ¿v ìĉ ¾ă ÈĉvÀåv Ăí ºþă¹‚ Iɱ Iὶ ĂĊ³wý ÈĉvÀåv y{Å ½vºĉw~wý ć

Ĉù ôîÉ I¹ĀÉ2 Ĉù ûwÊý yöÍ øÆ« óĀÕ ÈĉvÀåv Ăí ºă¹ὒ ĂĊ³wý Èăwí ÿ ø¤ÆĊÅ ĈîĊùwþĉ¹ ć½vºĉw~ ¢ĉĀê£ y{Åºĉw~wý ć ½v

Ĉù )¹ĀÉ 

Ăz½ĀÚþù āĀĊÉ ¾§v ĈÅ½¾zóºù ćz ë¾´¤ù øÆ« ć¿wÅç½ÿ ø¤ÆĊÅ ĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤ý ćÿ½ ¾( ´¤ù øÆ« ½¹ Ië¾

 ôîÉ3 ĂÆĉwêù øÆ« óºù ćv¾z )¢Åv āºÉ ā¹v¹ ûwÊý óºù ÿ¹ üĉv ü¤å¾ñ ¾Úý ½¹ ¿v ôÍw³ ĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤ý üĊz ć

¾ĉ¹wêù āºþþí ûwÅĀý yöÍ ὶ πȢπτȟɱ ςπȟ‚ ρȟὒ ρά ¢Åv āºÉ Ă¤å¾ñ ¾Úý ½¹ ) 

 

Éôî 3 ĂÆĉwêùĂÖêý ÷¾« óºù ÿ¹ ¿v ôÍw³ ĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤ý üĊz ćûwÅĀý yöÍ øÆ« ÿ #º¤úù Ô·$ ë¾´¤ù ćvºþþíā ć

ĂÎ¸Êù wz ë¾´¤ùć► Ȣ ȟ ȟⱩ ȟ╛ □ Ô·$#üĊ¯ 

ù Ië¾´¤ù øÆ« óºù ÿ¹ ¾ă ¿v āºùj ¢Å¹ Ăz ½vºĉw~ Ĉ³vĀý üĊz ¿¾ù Ĉþ´þù üĊz ¡ÿwæ£ĂÚ³Ēù ôzwé ¾§v üĊ{āĀĊÉ ć ć

óºù ç½ÿ ø¤ÆĊÅ ĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤ý ćÿ½ ¾z ë¾´¤ù øÆ« ć¿wÅ–  yÅwþù óºù xw¸¤ýv ¢Ċúăv ÿ ë¾´¤ù øÆ«

 ćv¾z ë¾´¤ù øÆ« ćv¾z¢Å¹ Ăz ¹½ÿj)¢Åv ć½vºĉw~ ÀĊõwýj ½¹ ²Ċ´Í ªĉw¤ý û 



õwýjĊÀ w~wýĉ½vºć ¹ĉùwþĊîĈ ç½ÿwăć ùÖ¤ÆĊöĈ øÆ« xÿwþ¤ù ½Ā{Ý ¢´£wăć āºþþí ûwÅĀý yöÍ -0- 
 

 ówÅ *ºþúÉĀă ÿ Ă¤å¾ÊĊ~ ¹vĀù ìĊýwîù,/+, ā½ÿ¹ *- ā½wúÉ *. 

2( Ĉ¬þÅ ¢´Í 

Ăz½ĀÚþù  Iªĉw¤ý ¢´Í ĈÅ½¾zĂzûvĀþÝ  ªĉw¤ý IĂýĀúý ôîÉ/  wzĂzñ½wíĊ¾ć Ăõ¹wÞù ć,/ ĂĊ{É èĉ¾Õ ¿v ÿ ĈîĊùwþĉ¹ ¶Åw~ ć¿wÅ

ĂÖêý ôîÉ ½¹ )¢Åv āºÉ ĈÅ½¾z ç½ÿ ĈýwĊù ć/  ½v¾é ĈÅ½¾z ¹½Āù ø¤ÆĊÅ ć½vºĉw~ Ôĉv¾É ćÿ½ ¾z èĊöÞ£ ø¤ÆĊÅ Ĉĉv¾Ċù ¾§v

 )¢Åv Ă¤å¾ñĂzûvĀþÝów¨ù ôîÉ I/ Ĉù ûwÊý ç½ÿ ø¤ÆĊÅ Ăí ºă¹– ¾´¤ù āºþþí ûwÅĀý yöÍ øÆ« ¾ĉ¹wêù ¿v ìĉ ¾ă ćv¿v Ăz ë

 èĊöÞ£ ø¤ÆĊÅ Ĉĉv¾Ċù ¢{Æý‚ πȢςυȟρȟυ øÆ« ĈõvĀ¤ù ½Ā{Ý ¢´£ĂÎ¸Êù wz yöÍ ćwă$ y¸¤þù ć‌ ρȢυȟ‎ ρȢυ ćv½v¹ #

 ¢Åv ½vºĉw~ ¡wÉwÞ£½võw³½¹ĈĂí ĂÎ¸Êù üĊúă ćv¿v Ăz ¾ñv ¾ĉ¹wêù ¿v Ĉîĉ èĊöÞ£ ø¤ÆĊÅ Ĉĉv¾Ċù ¢{Æý Ië¾´¤ù øÆ« ć‚

ρπȟςπ  wĉ ÿ‚O ∞ ºÉwz ¢Ą« )ºÉ ºăvĀ· āºþĉvÀå ¡wÉwÞ£½v ½w¯¹ ÿ ā¹Āz ½vºĉw~wý ø¤ÆĊÅ Im£Ċĉº ĂĊ{É IĂ¬Ċ¤ý üĉv~ ć¿wÅ ¶Åw

ĂÖêý ĈîĊùwþĉ¹ĂÎ¸Êù ćv¾z ç½ÿ ĈýwĊù ć$ ć‌ ρȢυȟ‎ ρȢυ Ĉĉv¾Ċù ¢{Æý ¾ĉ¹wêù ćv¿v Ăz Ië¾´¤ù øÆ« #‚ πȢςυ I‚

ρ I‚ υ I‚ ρπ I‚ ςπ  ÿ‚O ∞  ½¹ yĊ£¾£ Ăz ªĉw¤ý ÿ āºÉ ÷w¬ývôîÉ$ ćwă4($ I#äõv4($ I#x4($ I#©4($ I#¹4( ÿ #½

$4(āºÉ Ătv½v #¿)ºýv  

  
#äõv$ #x$ 

  

#©$ #¹$ 
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 ówÅ *ºþúÉĀă ÿ Ă¤å¾ÊĊ~ ¹vĀù ìĊýwîù,/+, ā½ÿ¹ *- ā½wúÉ *. 

 

  
#½$ #¿$ 

ôîÉ 4 ĂĊ{É ĈîĊùwþĉ¹ ¶Åw~ ć¿wÅĂÖêýć ç½ÿ ĈýwĊù ► Ȣ ȟ ȟ╛ □ȟ♪ Ȣȟ♬ Ȣ  

 #äõvȢ #x I   #© I ¹ I#  #½ I  #¿ I ᴼÐ  

ûwúăĂýĀñ  ôîÉ ½¹ Ăí4 Ĉù ĂÚ³Ēù ¾ĉ¹wêù ćv¾z ¶Åw~ ¹ĀÉ‚ πȢςυȟρȟυ ĉw~ ÿ ¹ÿº´ùv¾z ÿ ½vº¾ĉ¹wêù ĂÝĀú¬ù ć ‚

ρπȟςπ  ÿ‚O ∞  ÿ ¢Åv ½vºĉw~wý ÿ āºþĉvÀå ¶Åw~Ăzvĉü£¾£Ċy  ªĉw¤ýĂz¢Å¹āºùj  ôîÉ ½¹/  ¹½Āùm£Ċĉº Ĉù ½v¾é )¹¾Ċñ 

 ôîÉ üĊþ°úă/ Ĉù ûwÊý ¾ĉ¹wêù ćv¿v Ăz IĈĉv¾Ċù ¢{Æý ÈĉvÀåv wz Ăí ºă¹‚ ρπ I‚ ςπ  ÿ‚O Њ Ăýwz¿ ìĉ ½vºĉw~wý ć

Ă´æÍ ½¹Ĉù ¾ăwÙ wă¾¤ùv½w~ ć ÃwÅv üĉv ¾z )¹ĀÉĂz½ĀÚþù m£Ċĉº ôîÉĂýwz¿ ć¾ĊñĂÎ¸Êù ćv¾z I½vºĉw~wý ć      ćwă

‌ ςȢςȟ‎ πȢυυ I‌ ρȢρȟ‎ πȢφυ  ÿ‌ ςȢσȟ‎ πȢτχ  ôîÉ ½¹ yĊ£¾£ Ăz Ăí/ Ăýwz¿ ½¹ÓĀz¾ù ½vºĉw~wý ć Ăz 

 ‚ ρπ I‚ ςπ  ÿ‚O Њ ĂĊ{É Iºþ¤Æă ÜévÿĂÖêý ĈîĊùwþĉ¹ ¶Åw~ ć¿wÅ ôîÉ ½¹ ªĉw¤ý ÿ āºÉ ÷w¬ýv ç½ÿ ĈýwĊù ć,+  Ătv½v

āºÉ)ºýv 

  

#äõv$ #x$ 
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#©$ 

ôîÉ ,+ ĂĊ{É ĈîĊùwþĉ¹ ¶Åw~ ć¿wÅĂÖêýć ç½ÿ ĈýwĊù ὶ πȢπτȟɱ ρπȟὒ ρά 

 #äõv ‚ ρπȟ‌ ςȢςȟ‎ πȢυυ #x I ‚ ςπȟ‌ ρȢρȟ‎ πȢφυ  #© I‚O ∞ȟ‌ ςȢσȟ‎ πȢτχ 

Ĉù ĂÚ³Ēù Ăí ĂýĀòýwúă ôîÉ ¹ĀÉ,+ Ĉù ûwÊý v½ y¸¤þù Ówêý ½¹ ç½ÿ ć½vºĉw~wý ÿ ºă¹Ăzvĉü£¾£Ċy  ªĉw¤ýĂz¢Å¹āºùj 

Ăýwz¿ ¹Ā«ÿ ćv¾z ôîÉ ½¹ ½vºĉw~wý ćwă/ Āù ¹½m£Ċĉº )¢Åv Ă¤å¾ñ ½v¾é 

3( Üú«Ă¬Ċ¤ý ÿ ćºþzć¾Ċñ 

øÆ« xÿwþ¤ù ½Ā{Ý ¾§v ¢´£ ĈöĊÖ¤Æù ë¿wý ç½ÿ ìĉ ć½vºĉw~ ĂíĒå ć½Āu£ Çÿ½ ¿v ā¹wæ¤Åv wz IÈăÿÂ~ üĉv ½¹´¤ù ćwă ë¾

 ë¾´¤ù øÆ« )¢Åv Ă¤å¾ñ ½v¾é ĈÅ½¾z ¹½ĀùĂz¡½ĀÍ  ø¤ÆĊÅ ìĉ èĉ¾Õ ¿v wĄ¤ýv ÿ¹ ¾ă ¿v Ăí üĊÞù óĀÕ wz yöÍ øÆ« ìĉ£ èĊöÞ

Ĉù ôÎ¤ù Ĉ·¾¯ Ăz ûwÆîĉóºù I¹ĀÉ ā¹wæ¤Åv wz ø¤ÆĊÅ ¡wÉwÞ£½v ¾z øíw³ ûwù¿ wz ¾Ċâ¤ù ôĊÆýv¾æĉ¹ ¡đ¹wÞù )¢Åv āºÉ ć¿wÅ

 ĈÑ¾å ćwă¹Āù Çÿ½ ¿vĂz¢Å¹āºùjºýv  ½vºĉw~wý ÿ ½vºĉw~ Ĉ³vĀý üĊz ¿¾ù üĊĊÞ£ èĉ¾Õ ¿v ø¤ÆĊÅ ĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤ý ÿ

Ă´æÍ ½¹ćwă¾¤ùv½w~ ć āºÉ Ĉå¾Þù ø¤ÆĊÅ øÆ« ôí ÷¾« Ăz µ¾¯ ÿ¹ ¾ă ÷¾« ¢{Æý IèĊöÞ£ ø¤ÆĊÅ Ĉĉv¾Ċù ÿ Ĉ¤¸Å ¾§v )ºýv

 )¢Åv āºÉ ĈÅ½¾z ½vºĉw~wý ÿ ½vºĉw~ Ĉ³vĀý üĊz ¿¾ù ćÿ½ ¾z ë¾´¤ù øÆ« óĀÕ ÿ ë¾´¤ùĂz½ĀÚþù āĀĊÉ ¾§v ĈÅ½¾zóºù ćÅ ć¿w

Ċõwýj ªĉw¤ý IĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤ý ćÿ½ ¾z ë¾´¤ù øÆ«ĂÖêý ÷¾« óºù ÿ¹ ¿v ôÍw³ ç½ÿ ć½vºĉw~ Àóºù ÿ ë¾´¤ù ćv 

āºþþí ûwÅĀý yöÍ øÆ«āĀĊÉ ¾§v ÿ āºÉ ĂÆĉwêù øă wz ë¾´¤ù ć ćóºù¿wÅ)¢Åv āºÉ ĈÅ½¾z ªĉw¤ý ćÿ½ ¾z ë¾´¤ù øÆ« ć 

Ĉù ¾ĉ¿ ±¾É Ăz v½ āºùj ¢Åºz ªĉw¤ýÜú« ûvĀ£5¹¾í ćºþz 

(  ¾§v ªĉw¤ýôzwéĂÚ³ĒùĊù ÿ Ĉ¤¸Å ćwă¾¤ùv½w~ ć yöÍ øÆ« óĀÕ ÿ ĈÅwÉ ÷¾« Ăz µ¾¯ ÷¾« ¢{Æý IèĊöÞ£ ø¤ÆĊÅ Ĉĉv¾

āºþþí ûwÅĀýĈù ûwÊý v½ ĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤ý ćÿ½ ¾z ë¾´¤ù ć)ºþă¹ 

( ĂĊ³wý ºÉ½ y{Å ë¾´¤ù øÆ« ôí ÷¾« Ăz µ¾¯ ÷¾« ¢{Æý ÈĉvÀåv ÿ èĊöÞ£ ø¤ÆĊÅ ¾þå Ĉ¤¸Å wĉ ¾ ù¹ Ĉĉv¾Ċù ÈĉvÀåv ć

vºĉw~ äĊÞÒ£ ÿ ½vºĉw~wýĈù ø¤ÆĊÅ ć½)¹ĀÉ 

(  øÆ« ôí ÷¾« Ăz µ¾¯ ÿ¹ ¾ă ÷¾« ¢{Æý wĉ ÿ èĊöÞ£ ø¤ÆĊÅ ¾þå Ĉ¤¸Å I¾ ù¹ Ĉĉv¾Ċù ¾ĉ¹wêù ¿v ìĉ ¾ă ½¹ Ĉåwí ÈĉvÀåv

Ăýwz¿ ½ĀĄÙ y{Å ë¾´¤ùĂĊ³wý Ăz ûj ûºÉ ā¹ÿÀåv ÿ ½vºĉw~wý ćvĈù ½vºĉw~wý ć)¹ĀÉ 

( Ĉù ĂÚ³Ēù¹ ć½vºĉw~ ¢ĉĀê£ y{Å yöÍ øÆ« óĀÕ ÈĉvÀåv Ăí ¹ĀÉĂĊ³wý Èăwí ÿ ø¤ÆĊÅ ĈîĊùwþĉĈù ½vºĉw~wý ć)¹ĀÉ 

( ĂÆĉwêù ĈîĊùwþĉ¹ ć½vºĉw~ ªĉw¤ý üĊz ćĂz¢Å¹āºùj ç½ÿ ø¤ÆĊÅ ćv¾z– ĂÖêý ÷¾« óºù ÿ¹ ¾ă ¿v ôÍw³ ë¾´¤ù øÆ« ćv

āºþþí ûwÅĀý yöÍ øÆ« ÿ ë¾´¤ùĈù ûwÊý ë¾´¤ù ćāĀĊÉ Ăí ºă¹óºù ć ¾§v ë¾´¤ù øÆ« ć¿wÅôzwéĂÚ³Ēùv ćÿ½ ¾z ć

ý y{Å ë¾´¤ù øÆ« ćv¾z yÅwþù óºù xw¸¤ýv ÷ºÝ ÿ Ă¤Év¹ ø¤ÆĊÅ ĈîĊùwþĉ¹ ć½vºĉw~ ÀĊõwýj ªĉw¤¢Å¹ Ăz ĉw¤ý ûºùj ¢Å½¹wý ª

Ĉù ć½vºĉw~ ÀĊõwýj ½¹)¹ĀÉ 
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