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�[aS[[Ko `V`aSZK QKagVXK ]S_SQKSa X\_\aXVS ZVX_\N\Y[\NkS VZ ˜
]cYl`k [K VUZS_oSZkW ]_\QcXa V ]_V[VZKSa Ve ]\`YS \a_KTS[Vo \a
]\NS_e[\`aV ]_\QcXaK –�Z]cYl`k _K`]_\`a_K[ona`o `\ `X\_\`aln
`NSaK– �_SZo \a ]S_SQKgV Q\ ]_VSZK `VO[KYK ]_\]\_fV\[KYl[\
c_\N[n UK]\Y[S[Vo SZX\`aV –
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`a\a[ke QVK]KU\[Ke � V � –�`]kaK[[Ko aSe[\Y\OVo \L_KL\aXV `VO ˜
[KYK
�
���� ]\UN\YoSa ` Nk`\X\W [KQST[\`aln NkQSYoal ]\YSU ˜
[kW me\`VO[KY VU Z[\TS`aNK Y\T[ke \a_KTS[[ke `VO[KY\N –
*`aK[\NXK _KL\gSO\ QVK]KU\[K QKagVXK Z\TSa Nk]\Y[oal`o LSU UK˜
]\Y[S[Vo VYV \]\_\T[S[Vo SZX\`aV –
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$K `k]cgVe ]_\QcXaKe ]_VZS[ona`o Nk`\X\gK`a\a[kS QKagVXV `
QVK]KU\[\Z � – �YKO\QK_o \gS[l e\_\hSW d\Xc`V_\NXS `VO[KYK “
X\[`a_cXfVV V [KYV]K[Vo ]_\QcXaK N `VY\`S [S \XKUkNKna NYVo ˜
[Vo [K VUZS_S[VS–�k`\X\gcN`aNVaSYl[Ko mYSXa_\[VXK “ `]SfVKYl ˜
[\ KQK]aV_\NK[[Ko X a_SL\NK[VoZ VUZS_S[Vo [K `k]cgVe ]_\QcXaK “
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U\NK[Vo“ hcZK ]_V UK]\Y[S[VV “ N\UQch[ke ]\a\X\N ]_V ][SNZKaV ˜
gS`X\W UKO_cUXS V X\YSLK[VW aSZ]S_Kac_k–�KagVXV ]_VZS[ona`o N
_KUYVg[ke \a_K`Yoe• \a ]ViSN\W ]_\ZkhYS[[\`aV V ]S_S_KL\aXS
]YK`aZK`` Q\ ]_\VUN\Q`aNK `aKYV V O\_[\Q\LkNKniSW ]_\ZkhYS[ ˜
[\`aV –

�e\Q[Ko NSYVgV[K
�UZS_oSZ\W NSYVgV[\W oNYoSa`o _K``a\o[VS ZSTQc ]_V`\SQV[S˜
[VSZ QKagVXK V ]\NS_e[\`aln ]_\QcXaK – �KU\N\W ]Y\`X\`aln
oNYoSa`o c]Y\a[VaSYl[Ko ]\NS_e[\`al dYK[fK –
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%LYK`aV ]_VZS[S[Vo

�
������ ÃÄ
�
������ ÃÄ ]_SQ[KU[KgS[ QYo VUZS_S[Vo c_\N[o `k]cgVe ]_\ ˜
QcXa\N–#SeK[VgS`XKo X\[`a_cXfVo V mYSXa_\[VXK QKagVXK \]aVZṼ
UV_\NK[k QYo ]_VZS[S[Vo [K `k]cgVe ]_\QcXaKe –

&_VZS[S[VS N\UZ\T[\ N ]ViSN\W ]_\ZkhYS[[\`aV “ ]S_S_KL\aXS
]YK`aVXK“ ]_\VUN\Q`aNS `aKYV V `a_\VaSYl[ke ZKaS_VKY\N–

�
������ �� ÃÅV �
������ ÃÅ
�
������ �� ÃÅV �
������ ÃÅ]_SQ[KU[KgS[k QYo VUZS_S[Vo
c_\N[o `k]cgVe ]_\QcXa\N “N a\Z gV`YS ]_V `KZke `Y\T[ke _KL\gVe
c`Y\NVoe–#SeK[VgS`XKo X\[`a_cXfVo V mYSXa_\[VXK ]_VL\_K \]aV ˜
ZVUV_\NK[k QYo ]_VZS[S[Vo [K `k]cgVe ]_\QcXaKe –

&_VZS[S[VS N\UZ\T[\ N ]ViSN\W ]_\ZkhYS[[\`aV “ ]S_S_KL\aXS
]YK`aVXK“ ]_\VUN\Q`aNS `aKYV V `a_\VaSYl[ke ZKaS_VKY\N–

&_VZS[S[VS

�UZS_S[VS ` dYK[fSNkZ Z\[aKT\Z
�Yo Z\[aKTK �
������ ÃÄ[K ]Ka_cLXS VZSSa`o [KXVQ[\W dYK[Sf
	� Å½¼���
 ÀwVYV��� Å½½“K aKXTS KQK]aS_[kW dYK[Sf–

'V` –¿• +YK[fSNkW Z\[aKT �
������ ÃÄ

�UZS_S[VS ` Z\[aKT[\W `X\L\W
( ]\Z\iln Z\[aKT[\W `X\Lk QKagVX Z\TSa c`aK[KNYVNKal`o [K
`aS[XS SZX\`aV“ ]S_SX_kaVV `VY\`K VYV [K X_\[haSW[S –#\[aKT ˜
[Ko `X\LK ]\UN\YoSa YSOX\ \_VS[aV_\NKal QKagVX ]\ \a[\hS[Vn X
]\NS_e[\`aV `k]cgSO\ ]_\QcXaK N \aX_kake SZX\`aoe –

'V` –À• �
������ ÃÄ` Z\[aKT[\W `X\L\W

�UZS_S[VS ` ]\N\_\a[kZ X_S]YS[VSZ
�`YV QKagVX [SYlUo `Z\[aV_\NKal N fS[a_S `VY\`K “ a\ SO\ Z\T[\
[K]_KNVal [K fS[a_ `VY\`K ` ]\Z\iln Q\]\Y[VaSYl[\O\ ]\N\_\a[\ ˜
O\ X_S]YS[Vo–&_\`a\W `]\`\L \]_SQSYS[Vo [S\Le\QVZ\O\ cOYK [K ˜
XY\[K \]V`K[ QKYSS –
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�ZX\`al �ZX\`aV \a ZKYke Q\
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� � �

�ZX\`aV \a `_SQ[Ve
Q\ L\YlhVe _KUZS_\N

± � �

�\YlhVS SZX\`aV ± ± �

&_\fS`` &_\`akS c`Y\NVo
]_\fS``K

� � �

)oTSYSWhVS c`Y\NVo
]_\fS``K

± � �

#\[aKT 'SUlL\NkS
]_V`\SQV[S[Vo

± � �

+YK[fSNkS
]_V`\SQV[S[Vo

� � �

#\[aKT[Ko `X\LK � ± ±

�[aS[[K &\N\_\a[\S
X_S]YS[VS

� � �

&K_KL\YVgS`XKo
K[aS[[K

± ± �

�e\Q QYo
]\QXYngS[Vo
]_\QcN\g[\O\
N\UQceK

± � �

&_VO\Q[\`al QYo
`]SfVKYVUV_\NK[[ke ]\ \a_K`YoZ
]_\ZkhYS[[\`aV ]_VZS[S[VW

�\LkgK V
]_\VUN\Q`aN\
`a_\VaSYl[ke
ZKaS_VKY\N

� � �

,VZVgS`XKo
]_\ZkhYS[[\`al

� � �

4[S_OSaVXK ± � �

�VOVS[VgS`X\S � � �

#SaKYYc_OVo � � �

#\_`XKo
[SdaSQ\LkgK

± � �

�cZKT[Ko
]_\ZkhYS[[\`al

� � �

$SdaSeVZVo ± � �

+K_ZKfSNaVgS`XKo
]_\ZkhYS[[\`al

± � �

�KiVaK \X_cTKniSW
`_SQk V ]S_S_KL\aXK
\ae\Q\N

� � �

-SZS[a[Ko
]_\ZkhYS[[\`al
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&YK`aVX ���

(aS]S[l UKiVak �� ÃÃ̄�� ÃÄ �� ÃÃ̄�� ÃÄ

�`]\Y[S[VS %Q[\XKZS_[kW �NceXKZS_[kW

%LYK`al
]_VZS[S[Vo

%LiS]_\ZkhYS[[kS c`Y\NVo %LiS]_\ZkhYS[[kS c`Y\NVo

�YnZV[VW

(aS]S[l UKiVak �� ÃÃ̄�� ÃÄ“ �� ÃÃ̄�� ÃÅ¼¾º¹Ê½ �� ÃÃ̄�� ÃÄ“ �� ÃÃ̄�� ÃÅ¼¾º¹Ê½

�`]\Y[S[VS %Q[\XKZS_[kW �NceXKZS_[kW

%LYK`al
]_VZS[S[Vo

%LiS]_\ZkhYS[[kS c`Y\NVo `
]\NkhS[[kZV ZSeK[VgS`XVZV
a_SL\NK[VoZV

%LiS]_\ZkhYS[[kS c`Y\NVo `
]\NkhS[[kZV ZSeK[VgS`XVZV
a_SL\NK[VoZV

$S_TKNSniKo
`aKYl À¾Ã�

(aS]S[l UKiVak �� ÃÃ̄�� ÃÄ �� ÃÃ̄�� ÃÄ“ �� ÃÃ̄�� ÃÅ¼¾º¹Ê½ �� ÃÃ̄�� ÃÄ“ �� ÃÃ̄�� ÃÅ¼¾º¹Ê½

�`]\Y[S[VS %Q[\XKZS_[kW
mYSXa_\]\YV_\NK[[kW

%Q[\XKZS_[kW YVa\W¼a\g[\S
YValS½

�NceXKZS_[kW“ a\g[\S YValS

%LYK`al
]_VZS[S[Vo

�O_S``VN[Ko \X_cTKniKo `_SQK “
]ViSNKo V dK_ZKfSNaVgS`XKo
]_\ZkhYS[[\`al

�O_S``VN[Ko \X_cTKniKo `_SQK “
]\NkhS[[kS ZSeK[VgS`XVS
a_SL\NK[Vo

�O_S``VN[Ko \X_cTKniKo `_SQK “
]\NkhS[[kS ZSeK[VgS`XVS
a_SL\NK[Vo
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Ã #\[aKT

&_VZS_k Z\[aKTK
&_VZS_k Z\[aKTK V VUZS_VaSYl[ke c`aK[\N\X ]\XKUK[k [K _V`c[ ˜
XKe [VTS–

&YK`aVX\NkS O_K[cYk

'V` –Â• �UZS_S[VS c_\N[o N `VY\`S ` ]YK`aVX\NkZV O_K[cYKZV ` ]\Z\hln
�
������ ÃÄ

&YK`aVX\NkS O_K[cYk V ]\_\hXV gK`a\ e_K[oa`o N Nk`\XVe cUXVe
`VY\`Ke ` ][SNZKaVgS`X\W UKO_cUX\W–)V]Vg[kS c`Y\NVo ˜ hcZ ]_V
UKO_cUXS“ [K`k][\W X\[c` V `YKLkS \a_KTKaSYl[kS `N\W`aNK ]_\ ˜
QcXaK–

�k`\XKo gcN`aNVaSYl[\`al �
������ ÃÄ\LS`]SgVNKSa Q\`aKa\g˜
[kW _SUS_N Z\i[\`aV QYo [KQST[\O\ VUZS_S[Vo c_\N[o QKTS ]_V
_KUYVg[\W OS\ZSa_VV X\[c`K [K`k]K[Vo –

#\Y\aKo VUNS`al

'V` –Ã• �UZS_S[VS c_\N[o N `VY\`S ` VUNS`aln ` ]\Z\iln �
������ �� ÃÅ

(VYl[\S ]kYS\L_KU\NK[VS ]_V UK]\Y[S[VV SZX\`aV ]\_\hX\\ ˜
L_KU[kZV ]_\QcXaKZV gK`a\ V`XYngKSa N\UZ\T[\`al LS`X\[aKXa ˜
[\O\ VUZS_S[Vo ` ]\Z\iln cYla_KUNcXK –&_\LYSZK _ShKSa`o ` ]\ ˜
Z\iln �
������ �� ÃÅ“aKX XKX [K ZVX_\N\Y[k ]kYS\L_KU\NK[VS
]_V UK]\Y[S[VV [S NYVoSa–

'KQK_[kW c_\N[SZS_ �
������ �� ÃÅoNYoSa`o VQSKYl[kZ VUZS̃
_VaSYl[kZ ]_VL\_\Z QYo aKX\O\ ]_VZS[S[Vo –( ]\Z\iln [KXY\[ ˜
[\O\ X_S]YS[Vo ]_VL\_ Z\T[\ \]aVZKYl[\ \_VS[aV_\NKal \a[\`V ˜
aSYl[\ ]\NS_e[\`aV `k]cgSO\ ]_\QcXaK –

(VY\` ` XYV[XS_\Z

'V` –Ä• �UZS_S[VS c_\N[o N `VY\`S ` XYV[XS_\Z ` ]\Z\iln �
������ ÃÅ

!YV[XS_ “ V`]\YlUcSZkW XKX Q\LKNXK N ]_\VUN\Q`aNS LSa\[K“ e_K̃
[Va`o N L\YlhVe `VY\`Ke VYV Lc[XS_Ke –*`Y\NVo ]_VZS[S[Vo eK_KX ˜
aS_VUcna`o Nk`\X\W KL_KUVN[\`aln V \gS[l `VYl[kZ ]kYS\L_KU\ ˜
NK[VSZ ]_V UK]\Y[S[VV –

�
������ ÃÅ oNYoSa`o \]aVZKYl[kZ _ShS[VSZ QYo VUZS_S[Vo
c_\N[o –&K_KL\YVgS`XKo K[aS[[K \gS[l e\_\h\ d\Xc`V_cSa ZVX_\ ˜
N\Y[k “ LYKO\QK_o gSZc Q\`aVOKSa`o Nk`\XVW ]\YSU[kW `VO[KY–&\ ˜
ZSeV \a _K`]\_\X VYV N`a_\S[[ke X\[`a_cXfVW V`XYngKna`o –

#\[aKT

Å 'KQK_[kS c_\N[SZS_k ± �UZS_S[VS c_\N[o `k]cgVe ]_\QcXa\N
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Ä 4YSXa_\[VXK ˜ Á — ¿½Å � ¯
��� ˜ QNce]_\N\Q[Ko

!\[`a_cXfVo mYSXa_\[VXV
(jSZ[kW LY\X mYSXa_\[VXV c`aK[\NYS[ N \a`SXS mYSXa_\[VXV X\_ ˜
]c`K ]_VL\_K V N `YcgKS [SV`]_KN[\`aV Z\TSa Lkal UKZS[S[ `KZVZ
]\YlU\NKaSYSZ–�Yo UKiVak \a NVL_KfVW V NYKT[\`aV mYSXa_\[VXK
]\Y[\`aln UKYVaK X\Z]Kc[Q\Z –

$K NS_e[SW `a\_\[S mYSXa_\[VXV [Ke\Qoa`o `\SQV[VaSYl[kS XYSZ ˜
Zk QYo ]\QXYngS[Vo X V`a\g[VXc ]VaK[Vo “ K aKXTS _KUjSZ�Ë� QYo
]K_KZSa_V_\NK[Vo– � QNceXKZS_[\Z X\_]c`S `\SQV[VaSYl[kS
XYSZZk _KUZSiS[k N \aQSYl[\Z \a`SXS ]\QXYngS[Vo –

&VaK[VS
&\QKgK ]VaK[Vo V ]S_SQKgK `VO[KYK \`ciS`aNYona`o“ N UKNV`VZ\̃
`aV \a V`]\Y[S[Vo “ ]\ \Q[\Zc V a\Zc TS QNce]_\N\Q[\Zc `\SQV[V ˜
aSYl[\Zc XKLSYn –

� XKgS`aNS V`a\g[VX\N ]VaK[Vo QYoQKagVXK _SX\ZS[Qcna`o c`a_\W̃
`aNK�
����
�� ¾ÁÆ�
 Ð“ �
������ ÃÆ½“ �
��	�� ÀÄ¾“ K aKXTS
c`a_\W`aNK d\_ZV_\NK[Vo `VO[KYK �
���
� –&_V V`]\YlU\NK[VV
QK[[ke c`a_\W`aN XKX V`a\g[VX\N ]VaK[Vo \LS`]SgVNKSa`o LSU˜
\]K`[Ko _KUNoUXK fS]V ]VaK[Vo V `SaV N `\\aN –` 	�� �	
 ½¾½Ãg–
¾½¾–

z 'KL\gSS [K]_oTS[VS
� Æ“Ã — ÀÃ� 	�

z �\]c`aVZKo \`aKa\g[Ko ]cYl`KfVo ¼c`a_\W`aN\ LSU NU_kN\UKiV˜
ak VYV
 Ð̃Á¹½
� QYoÆ“Ã � � � �

� ¾Á� • # ½“Ä � ½p ¼¾Ã— Á½½
 Ò½
� QYo¾Å� � � �

� ÀÃ� • # ¾“½� ½p ¼¾Ã— Á½½
 Ò½

(\SQV[VaSYl[kW XKLSYl
�KagVXV ]\QXYngKna`o ]\`_SQ`aN\Z `aK[QK_a[\O\ [SmX_K[V_\NK[ ˜
[\O\ XKLSYo–�[Sh[VW QVKZSa_ XKLSYoÂ — ÆZZ \LS`]SgVNKSa md̃
dSXa c]Y\a[S[Vo XKLSYl[\O\ NN\QK –

&_V N\UZ\T[\`aV mYSXa_\ZKO[Va[ke ]\ZSe NkhS X\[a_\Yl[ke U[K ˜
gS[VW QYo ]_\ZkhYS[[\O\ QVK]KU\[K ]\ 
� Ã¾À¿Ã“ [S\Le\QVZ\ V` ˜
]\YlU\NKal mX_K[V_\NK[[kW XKLSYl –�Yo _KL\ak N Z[\O\a\gSg[\Z
_STVZS 
��� _SX\ZS[QcSa`o N`SOQK ]_VZS[oal mX_K[V_\NK[[kW
XKLSYl–

4X_K[V_\NK[VS XKLSYo V UKUSZYS[VS
�`YV [S\Le\QVZ\ ]_VZS[Val mX_K[V_\NK[[kW XKLSYl “ a\ mX_K[ XK̃
LSYo Q\YTS[ Lkal UKUSZYS[ ` \LSVe `a\_\[ –&_V NS_\oa[\`aV N\U ˜
[VX[\NS[Vo c_KN[VaSYl[ke a\X\N “ ]\QXYngS[VS `\ `a\_\[k \L_K ˜
L\aXV `VO[KYK Q\YT[\ \`ciS`aNYoal`o gS_SU XS_KZVgS`XVW
X\[QS[`Ka\_ ¼[K]_VZS_ “ ¾Æ� “ ¾Â½½� ½–

&\QXYngS[VS ¼\Q[\XKZS_[kW X\_]c` ½
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'V` –Å• %a`SX mYSXa_\[VXV V ]\QXYngS[Võ \Q[\XKZS_[kW X\_]c`

¾ &VaK[VS̄�ke\Q `VO[KYK
¿ �Yo Z\QcYo V[QVXKfVV V [K`a_\WXV VYV V[aS_dSW`[\O\ KQK]aS_K
À �Yo Nk[\`[\O\ LY\XK V[QVXKfVV V [K`a_\WXV
Á !YSZZK UKUSZYS[Vo QYo ]\QXYngS[Vo mX_K[K XKLSYo

&\QXYngS[VS ¼QNceXKZS_[kW X\_]c` ½

4...20mA

2
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'V` –Æ• %a`SX ]\QXYngS[Vo ¼QNceXKZS_[kW X\_]c`½

¾ &VaK[VS̄�ke\Q `VO[KYK
¿ �Yo Z\QcYo V[QVXKfVV V [K`a_\WXV VYV V[aS_dSW`[\O\ KQK]aS_K
À !YSZZK UKUSZYS[Vo QYo ]\QXYngS[Vo mX_K[K XKLSYo

4YSXa_\[VXK ˜ Á — ¿½Å � 
̄��� ˜ QNce]_\N\Q[Ko
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Å 4YSXa_\[VXK ˜ Á — ¿½Å � ¯
��� ˜ gSak_Se]_\N\Q[Ko

!\[`a_cXfVo mYSXa_\[VXV
(jSZ[kW LY\X mYSXa_\[VXV c`aK[\NYS[ N \a`SXS mYSXa_\[VXV X\_ ˜
]c`K ]_VL\_K V N `YcgKS [SV`]_KN[\`aV Z\TSa Lkal UKZS[S[ `KZVZ
]\YlU\NKaSYSZ–�Yo UKiVak \a NVL_KfVW V NYKT[\`aV mYSXa_\[VXK
]\Y[\`aln UKYVaK X\Z]Kc[Q\Z –

$K NS_e[SW `a\_\[S mYSXa_\[VXV [Ke\Qoa`o `\SQV[VaSYl[kS XYSZ ˜
Zk QYo ]\QXYngS[Vo X V`a\g[VXc ]VaK[Vo “ K aKXTS _KUjSZ�Ë� QYo
]K_KZSa_V_\NK[Vo– � QNceXKZS_[\Z X\_]c`S `\SQV[VaSYl[kS
XYSZZk _KUZSiS[k N \aQSYl[\Z \a`SXS ]\QXYngS[Vo –

&VaK[VS
&VaK[VS V a\X\NkW Nke\Q \LS`]SgVNKna`o N `\\aNSa`aNVV ` a_SL\˜
NK[VSZ LSU\]K`[\W _KUNoUXV gS_SU _KUNoUK[[kS QNce]_\N\Q[kS
`\SQV[VaSYl[kS XKLSYV–

z 'KL\gSS [K]_oTS[VS
� ¿½— Ä¿� 	� “ ¿½— ¿ÂÀ� �� “ Â½̄Ã½
 Ò

(\SQV[VaSYl[kW XKLSYl
�Yo ]\QKgV ]VaK[Vo a_SLcSa`o `S_aVdVfV_\NK[[kW mYSXa_\]_\ ˜
N\Q[kW XKLSYl ` '� ˜]_\N\Q\Z –

�Yo ]\QXYngS[Vo a\X\N\O\ Nke\QK Á — ¿½Å � V`]\YlUcSa`o `aK[ ˜
QK_a[kW QNce]_\N\Q[kW [SmX_K[V_\NK[[kW XKLSYl–� `YcgKS N\U˜
Z\T[\`aV mYSXa_\ZKO[Va[ke ]\ZSe N ]_\ZkhYS[[ke QVK]KU\[Ke
¼]\ X\[a_\Yl[kZ U[KgS[VoZ 
� Ã¾À¿Ã½“_SX\ZS[QcSa`o V`]\YlU\ ˜
NKal mX_K[V_\NK[[kW XKLSYl–

4X_K[V_\NK[VS XKLSYo V UKUSZYS[VS
�`YV [S\Le\QVZ\ ]_VZS[Val mX_K[V_\NK[[kW XKLSYl “ a\ mX_K[ XK̃
LSYo Q\YTS[ Lkal UKUSZYS[ ` \LSVe `a\_\[ –&_V NS_\oa[\`aV N\U ˜
[VX[\NS[Vo c_KN[VaSYl[ke a\X\N “ ]\QXYngS[VS `\ `a\_\[k \L_K ˜
L\aXV `VO[KYK Q\YT[\ \`ciS`aNYoal`o gS_SU XS_KZVgS`XVW
X\[QS[`Ka\_ ¼[K]_VZS_ “ ¾Æ� “ ¾Â½½� ½–

&\QXYngS[VS ¼QNceXKZS_[kW X\_]c` ½
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Æ 4YSXa_\[VXK ˜ � ÊÇr ºÍË ��

!\[`a_cXfVo mYSXa_\[VXV
(jSZ[kW LY\X mYSXa_\[VXV c`aK[\NYS[ N \a`SXS mYSXa_\[VXV X\_ ˜
]c`K ]_VL\_K V N `YcgKS [SV`]_KN[\`aV Z\TSa Lkal UKZS[S[ `KZVZ
]\YlU\NKaSYSZ–�Yo UKiVak \a NVL_KfVW V NYKT[\`aV mYSXa_\[VXK
]\Y[\`aln UKYVaK X\Z]Kc[Q\Z –

$K NS_e[SW `a\_\[S mYSXa_\[VXV [Ke\Qoa`o `\SQV[VaSYl[kS XYSZ ˜
Zk QYo ]\QXYngS[Vo X V`a\g[VXc ]VaK[Vo “ K aKXTS haSXS_[kW _KŨ
jSZ �Ë� QYo ]K_KZSa_V_\NK[Vo–� QNceXKZS_[\Z X\_]c`S maV `\S ˜
QV[VaSYl[kS mYSZS[ak _KUZSiS[k N \aQSYl[\Z \a`SXS
]\QXYngS[Vo –

&VaK[VS
&VaK[VS \`ciS`aNYoSa`o gS_SU hV[[cn YV[Vn 
 ¾–

z 'KL\gSS [K]_oTS[VS
� Æ— À¿� 	�

z #KX` –gV`Y\ QKagVX\N ` `\SQV[VaSYSZ hV[[ke `SOZS[a\N 	� �̄�
� À¿

z #KX` –gV`Y\ QKagVX\N ]_V Ne\Q[\W XK_aS�
����� ÂÄ¾
�
� ¾½

(\SQV[VaSYl[kW XKLSYl
&\QXYngS[VS Nk]\Y[oSa`o ` ]\Z\iln mX_K[V_\NK[[\O\ XKLSYo ]\
(]SfVdVXKfVV � ÊÇr ºÍË –�[Sh[VW QVKZSa_ XKLSYoÂ — ÆZZ \LS` ˜
]SgVNKSa mddSXa c]Y\a[S[Vo XKLSYl[\O\ NN\QK–

&\QXYngS[VS \`ciS`aNYoSa`o N `\\aNSa`aNVV `\ `]SfVdVXKfVSW
� ÊÇr ºÍË – � gK`a[\`aV “ [S\Le\QVZ\ ]_SQc`Z\a_Sal `\\aNSa`aNcn ˜
icn \X\[Sg[cn [KO_cUXc hV[k –

4X_K[V_\NK[VS XKLSYo V UKUSZYS[VS
� `V`aSZKe ` Nk_KN[VNK[VSZ ]\aS[fVKY\N XKLSYl[kW mX_K[ [K V` ˜
a\g[VXS ]VaK[Vo “ N `\SQV[VaSYl[\W X\_\LXS V [K QKagVXS [cT[\
`\SQV[Val [S]\`_SQ`aNS[[\ ` ]\aS[fVKY\Z wUSZYVw– �Yo ma\O\ N
`KZ\Z QKagVXS mX_K[ Q\YTS[ Lkal ]\QXYngS[ [S]\`_SQ`aNS[[\ X
N[ca_S[[SW XYSZZS UKUSZYS[Vo–!YSZZK UKUSZYS[Vo [K N[ca_S[̃
[SW `a\_\[S X\_]c`K Q\YT[K Lkal [VUX\\Z[\ `NoUK[K ` Nk_KN[VNK ˜
[VSZ ]\aS[fVKY\N –

� `V`aSZKe LSU Nk_KN[VNK[Vo ]\aS[fVKY\N XKLSYl[kW mX_K[ [K
V`a\g[VXS ]VaK[Vo V [K QKagVXS ]\QXYngKSa`o [S]\`_SQ`aNS[[\ X
]\aS[fVKYc wUSZYVw–� `\SQV[VaSYl[\W X\_\LXS V ) ˜_K`]_SQSYVaS̃
YS mX_K[ X\_\aX\O\ XKLSYo“VQciSO\ X QKagVXc“ [S Q\YTS[ Lkal `No ˜
UK[ [V ` ]\aS[fVKY\Z wUSZYVw“ [V ` Q_cOVZ mX_K[\Z– !KLSYl[kS
mX_K[k X V`a\g[VXc ]VaK[Vo V X `YSQcniSZc _K`]_SQSYVaSYn Q\Y˜
T[k Lkal `NoUK[k ZSTQc `\L\W V gS_SU XS_KZVgS`XVW X\[QS[`Ka\_
¼[K]_ –“¾[+ “ ¾Â½½� ½̀\SQV[S[k ` ]\aS[fVKY\Z wUSZYVw–)SZ `KZkZ
]\QKNYona`o [VUX\gK`a\a[kS c_KN[VaSYl[kS a\XV “ [\ `\e_K[oSa`o
UKiVa[kW mddSXa ]_\aVN Nk`\X\gK`a\a[ke ]\ZSe –

&\QXYngS[VS ¼\Q[\XKZS_[kW X\_]c` ½
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'V` –¾¾• %a`SX mYSXa_\[VXV V ]\QXYngS[Võ \Q[\XKZS_[kW X\_]c`

¾ &VaK[VS̄�ke\Q `VO[KYK
¿ �Yo Z\QcYo V[QVXKfVV V [K`a_\WXV VYV V[aS_dSW`[\O\ KQK]aS_K
À &S_SXYngKaSYl QYo NkL\_K hV[[\O\ KQ_S`K
Á �Yo Nk[\`[\O\ LY\XK V[QVXKfVV V [K`a_\WXV
Â !YSZZK UKUSZYS[Vo QYo ]\QXYngS[Vo mX_K[K XKLSYo

&\QXYngS[VS ¼QNceXKZS_[kW X\_]c` ½
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'V` –¾¿• %a`SX ]\QXYngS[Vo ¼QNceXKZS_[kW X\_]c`½

¾ &VaK[VS̄�ke\Q `VO[KYK
¿ �Yo Z\QcYo V[QVXKfVV V [K`a_\WXV VYV V[aS_dSW`[\O\ KQK]aS_K
À !YSZZK UKUSZYS[Vo QYo ]\QXYngS[Vo mX_K[K XKLSYo

4YSXa_\[VXK ˜ � ÊÇr ºÍË ��
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¾½ 4YSXa_\[VXK ˜ � ÇÍÆ¼¹ÌÁÇÆ� Á½Ä¼ºÍË

!\[`a_cXfVo mYSXa_\[VXV
(jSZ[kW LY\X mYSXa_\[VXV c`aK[\NYS[ N \a`SXS mYSXa_\[VXV X\_ ˜
]c`K ]_VL\_K V N `YcgKS [SV`]_KN[\`aV Z\TSa Lkal UKZS[S[ `KZVZ
]\YlU\NKaSYSZ–�Yo UKiVak \a NVL_KfVW V NYKT[\`aV mYSXa_\[VXK
]\Y[\`aln UKYVaK X\Z]Kc[Q\Z –

$K NS_e[SW `a\_\[S mYSXa_\[VXV [Ke\Qoa`o `\SQV[VaSYl[kS XYSZ ˜
Zk QYo ]\QXYngS[Vo X V`a\g[VXc ]VaK[Vo “ K aKXTS haSXS_[kW _KŨ
jSZ �Ë� QYo ]K_KZSa_V_\NK[Vo–� QNceXKZS_[\Z X\_]c`S maV `\S ˜
QV[VaSYl[kS mYSZS[ak _KUZSiS[k N \aQSYl[\Z \a`SXS
]\QXYngS[Vo –

&VaK[VS
&VaK[VS \`ciS`aNYoSa`o gS_SU hV[[cn YV[Vn 
 ¾–

z 'KL\gSS [K]_oTS[VS
� Æ— À¿� 	�

z #KX` –gV`Y\ QKagVX\N
� À¿

(\SQV[VaSYl[kW XKLSYl
&\QXYngS[VS Nk]\Y[oSa`o ` ]\Z\iln mX_K[V_\NK[[\O\ XKLSYo ]\
(]SfVdVXKfVV � Á½Ä¼ºÍË–�[Sh[VW QVKZSa_ XKLSYoÂ — ÆZZ \LS` ˜
]SgVNKSa mddSXa c]Y\a[S[Vo XKLSYl[\O\ NN\QK–

&\QXYngS[VS \`ciS`aNYoSa`o N `\\aNSa`aNVV `\ `]SfVdVXKfVSW
� Á½Ä¼ºÍË– � gK`a[\`aV “ [S\Le\QVZ\ ]_SQc`Z\a_Sal `\\aNSa`aNcn ˜
icn \X\[Sg[cn [KO_cUXc hV[k –

4X_K[V_\NK[VS XKLSYo V UKUSZYS[VS
� `V`aSZKe ` Nk_KN[VNK[VSZ ]\aS[fVKY\N XKLSYl[kW mX_K[ [K V` ˜
a\g[VXS ]VaK[Vo “ N `\SQV[VaSYl[\W X\_\LXS V [K QKagVXS [cT[\
`\SQV[Val [S]\`_SQ`aNS[[\ ` ]\aS[fVKY\Z wUSZYVw– �Yo ma\O\ N
`KZ\Z QKagVXS mX_K[ Q\YTS[ Lkal ]\QXYngS[ [S]\`_SQ`aNS[[\ X
N[ca_S[[SW XYSZZS UKUSZYS[Vo–!YSZZK UKUSZYS[Vo [K N[ca_S[̃
[SW `a\_\[S X\_]c`K Q\YT[K Lkal [VUX\\Z[\ `NoUK[K ` Nk_KN[VNK ˜
[VSZ ]\aS[fVKY\N –

� `V`aSZKe LSU Nk_KN[VNK[Vo ]\aS[fVKY\N XKLSYl[kW mX_K[ [K
V`a\g[VXS ]VaK[Vo V [K QKagVXS ]\QXYngKSa`o [S]\`_SQ`aNS[[\ X
]\aS[fVKYc wUSZYVw–� `\SQV[VaSYl[\W X\_\LXS V ) ˜_K`]_SQSYVaS̃
YS mX_K[ X\_\aX\O\ XKLSYo“VQciSO\ X QKagVXc“ [S Q\YTS[ Lkal `No ˜
UK[ [V ` ]\aS[fVKY\Z wUSZYVw“ [V ` Q_cOVZ mX_K[\Z– !KLSYl[kS
mX_K[k X V`a\g[VXc ]VaK[Vo V X `YSQcniSZc _K`]_SQSYVaSYn Q\Y˜
T[k Lkal `NoUK[k ZSTQc `\L\W V gS_SU XS_KZVgS`XVW X\[QS[`Ka\_
¼[K]_ –“¾[+ “ ¾Â½½� ½̀\SQV[S[k ` ]\aS[fVKY\Z wUSZYVw–)SZ `KZkZ
]\QKNYona`o [VUX\gK`a\a[kS c_KN[VaSYl[kS a\XV “ [\ `\e_K[oSa`o
UKiVa[kW mddSXa ]_\aVN Nk`\X\gK`a\a[ke ]\ZSe –

&\QXYngS[VS ¼\Q[\XKZS_[kW X\_]c` ½
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'V` –¾À• %a`SX mYSXa_\[VXV V ]\QXYngS[Võ \Q[\XKZS_[kW X\_]c`

¾ &VaK[VS̄�ke\Q `VO[KYK
¿ /ak_lX\NkS X\[aKXak QYo Z\QcYo V[QVXKfVV V [K`a_\WXV VYV V[aS_ ˜

dSW`[\O\ KQK]aS_K
À &S_SXYngKaSYl QYo NkL\_K hV[[\O\ KQ_S`K
Á �Yo Nk[\`[\O\ LY\XK V[QVXKfVV V [K`a_\WXV
Â !YSZZK UKUSZYS[Vo QYo ]\QXYngS[Vo mX_K[K XKLSYo

&\QXYngS[VS ¼QNceXKZS_[kW X\_]c` ½

+

Bus

2

31 2(  ) (-)

1

'V` –¾Á• %a`SX ]\QXYngS[Vo ¼QNceXKZS_[kW X\_]c`½

¾ &VaK[VS̄�ke\Q `VO[KYK
¿ �Yo Z\QcYo V[QVXKfVV V [K`a_\WXV VYV V[aS_dSW`[\O\ KQK]aS_K
À !YSZZK UKUSZYS[Vo QYo ]\QXYngS[Vo mX_K[K XKLSYo

4YSXa_\[VXK ˜ � ÇÍÆ¼¹ÌÁÇÆ� Á½Ä¼ºÍË
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¾¾ $K`a_\WXK

¾¾–¾ %LU\_

$K`a_\WXK QKagVX\N Z\TSa Nk]\Y[oal`o ` ]\Z\iln `YSQcniVe
`_SQ`aN•
z #\QcYl V[QVXKfVV V [K`a_\WXV
z �k[\`[\W LY\X V[QVXKfVV V [K`a_\WXV
z &S_`\[KYl[kW X\Z]lnaS_ ` ]_\O_KZZ[kZ \LS`]SgS[VSZ QYo [K ˜

`a_\WXV“ `\\aNSa`aNcniVZ `aK[QK_ac �	� 	̄�� “ [K]_VZS_
���� Ï¹Ê½

� UKNV`VZ\`aV \a `VO[KYl[\O\ Nke\QK “ ` ]\Z\iln `V`aSZ Q_cOVe
]_\VUN\QVaSYSW•
z #K[V]cYoa\_ 
��� ¼Á — ¿½Å � 
̄��� ½
z &_\O_KZZ[\S \LS`]SgS[VS QYo [K`a_\WXV ��� ¼Á— ¿½Å � 
̄���

V � ÇÍÆ¼¹ÌÁÇÆ� Á½Ä¼ºÍË½
z &_\O_KZZ[\S \LS`]SgS[VS QYo [K`a_\WXV �	� ¼� ÊÇr ºÍË �� ½
z (_SQ`aN\ X\[dVOc_KfVV ¼� ÇÍÆ¼¹ÌÁÇÆ� Á½Ä¼ºÍË½

�NSQS[[kS ]K_KZSa_k \Lkg[\ `\e_K[ona`o N ]KZoaV QKagVXK “ aKX̃
TS N\UZ\T[\ `\e_K[S[VS ]K_KZSa_\N N ]KZoaV Z\QcYo VYV N ]_\ ˜
O_KZZ[\Z \LS`]SgS[VV QYo [K`a_\WXV –

¾¾–¿ #\QcYl V[QVXKfVV V [K`a_\WXV
��������

(jSZ[kW Z\QcYl V[QVXKfVV V [K`a_\WXV ]_SQ[KU[KgS[ QYo V[QV ˜
XKfVV VUZS_S[[ke U[KgS[VW“ [K`a_\WXV V QVKO[\`aVXV– #\QcYl
VZSSa a\gSg[\ ˜ZKa_Vg[kW QV`]YSW ` ]\Q`NSaX\W“ K aKXTS gSak_S
XYKNVhV QYo [K`a_\WXV–

'V` –¾Â• #\QcYl V[QVXKfVV V [K`a_\WXV ��������

#\QcYl V[QVXKfVV V [K`a_\WXV c`aK[KNYVNKSa`o N X\_]c`S QKagVXK
VYV N Nk[\`[\Z LY\XS V[QVXKfVV V [K`a_\WXV –( c`aK[\NYS[[kZ
Z\QcYSZ V[QVXKfVV V [K`a_\WXV L_kUO\UKiViS[[\`al \LS`]SgV ˜
NKSa`o“ N a\Z gV`YS“ LSU X_khXV X\_]c`K QKagVXK–

¾¾–À ���� Ï¹Ê½ ¯	��
!\[dVOc_V_\NK[VS Z\TSa aKXTS Nk]\Y[oal`o ` ]\Z\iln ]S_`\ ˜
[KYl[\O\ X\Z]lnaS_K ` ]_\O_KZZ[kZ \LS`]SgS[VSZ QYo [K`a_\W ˜
XV���� Ï¹Ê½ ` V[aSO_V_\NK[[kZV N [SO\ Q_KWNS_KZV c`a_\W`aNK
¼	�� ½]\ `aK[QK_ac �	� –� `\`aKN !\YYSXfVV 	�� NZS`aS `\ N`SZV
VZSniVZV`o 	�� NXYngKSa`o aSXciKo NS_`Vo���� Ï¹Ê½–�_KWNS̃
_k 	�� Z\Oca V[aSO_V_\NKal`o V N Q_cOVS ]_\O_KZZ[kS \L\Y\gXV“
`\\aNSa`aNcniVS `aK[QK_ac �	� –

�`S 	�� c`a_\W`aN ]\`aKNYona`o N QNce NS_`Voe•LS`]YKa[\W `aK[ ˜
QK_a[\W V ]YKa[\W ]\Y[\W NS_`VV–(aK[QK_a[Ko NS_`Vo NXYngKSa
N`S dc[XfVV QYo ]\Y[\W [KgKYl[\W c`aK[\NXV “ &\Z\i[VX `\UQK[Vo
]_\SXa\N “ dc[XfVV `\e_K[S[Vo ]̄SgKaV ]_\SXa\N“ dc[XfVV VZ]\_aK ¯
mX`]\_aK–

&\Y[Ko NS_`Vo VZSSa _K`hV_S[[kS N\UZ\T[\`aV ]SgKaV ]_\SXa\N
V dc[XfVn `\e_K[S[Vo VUZS_S[[ke U[KgS[VW V me\ ˜X_VNke–� ]\Y ˜
[cn NS_`Vn aKXTS NXYngS[K ]_\O_KZZK _K`gSaK _SUS_NcK_K V ZcYl˜
aVNlnS_ QYo V[QVXKfVV V K[KYVUK `\e_K[S[[ke VUZS_S[[ke U[KgS˜
[VW V me\̃X_VNke–

&\QXYngS[VS X &! gS_SU �
������
��
�Yo ]\QXYngS[Vo X &! a_SLcSa`o V[aS_dSW`[kW KQK]aS_
�
������
�� – (\ `a\_\[k X\Z]lnaS_K ]\QXYngS[VS \`ciS ˜
`aNYoSa`o gS_SU ]\_a ��� – �
������
�� c`aK[KNYVNKSa`o [K
QKagVXS NZS`a\ Z\QcYo V[QVXKfVV V [K`a_\WXV“ `\SQV[S[VS ` QKa˜
gVX\Z ]_V ma\Z Nk]\Y[oSa`o KNa\ZKaVgS`XV –�YlaS_[KaVN[\ QKagV ˜
XVÁ— ¿½Å � 
̄��� Z\Oca aKXTS ]\QXYngKal`o gS_SU `VO[KY
��� N
YnL\Z ZS`aS `VO[KYl[\O\ XKLSYo –
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LOCK

'V` –¾Ã• &\QXYngS[VS gS_SU�
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�� V ���

¾ �
������
��
¿ �KagVX ÈÄÁ»Ë¤

À !KLSYl ��� X &!

)_SLcSZkS X\Z]\[S[ak •
z �
������
z &! ` ���� Ï¹Ê½ V ]\Qe\QoiVZ 	��
z �
������
��
z &VaK[VS̄(V`aSZK d\_ZV_\NK[Vo `VO[KYK

¾¾–Á �YlaS_[KaVN[\S ]_\O_KZZ[\S \LS`]S ˜
gS[VS QYo [K`a_\WXV

�	�
�Yo QKagVX\N
��� V � ÊÇr ºÍË ˜�� VZSna`o aKXTS \]V`K[Vo c`a_\W ˜
`aNK N NVQS
		 QYo ]_\O_KZZ[\O\ \LS`]SgS[Vo �	� –4aV \]V`K[Vo
c`a_\W`aNK cTS `\QS_TKa`o N aSXciSW NS_`VV�	� –$\NkS \]V`K ˜
[Vo c`a_\W`aNK“ \a`ca`aNcniVS N �	� “ Z\T[\ UKO_cUVal ` [KhSW
Q\ZKh[SW `a_K[Vfk –

���
�Yo QKagVX\N
��� V � ÇÍÆ¼¹ÌÁÇÆ˜� Á½Ä¼ºÍËVZSna`o aKXTS \]V`K[Vo
c`a_\W`aNK N NVQS
		 QYo ]_\O_KZZ[\O\ \LS`]SgS[Vo ��� –4aV
\]V`K[Vo c`a_\W`aNK cTS `\QS_TKa`o N aSXciSW NS_`VV ��� –$\ ˜
NkS \]V`K[Vo c`a_\W`aNK “\a`ca`aNcniVS N ��� “Z\T[\ UKO_cUVal `
[KhSW Q\ZKh[SW `a_K[Vfk –
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¾ 'SUlL\N\S V`]\Y[S[VS ` _c]\_[\W K[aS[[\W
¿ 'SUlL\N\S V`]\Y[S[VS ` _c]\_[\W K[aS[[\W V aSZ]S_Kac_[\W N`aKNX\W
À �`]\Y[S[VS ` ]K_KL\YVgS`X\W K[aS[[\W

$K gS_aSTKe NkhS ]\XKUK[k a\YlX\ [SX\a\_kS VU N\UZ\T[ke aV ˜
]\N ]_V`\SQV[S[Vo –&_\gVS gS_aSTV Z\T[\ [KWaV [K [KhSW `a_K ˜
[VfS ÏÏÏ –Î½¿¹–»ÇÅ ¬ 	 ÇÏÆÄÇ¹¼Ë¬ � ½Á»ÀÆÍÆ¿½Æ–

'KQK_[kS c_\N[SZS_k ± �UZS_S[VS c_\N[o `k]cgVe ]_\QcXa\N ¾Â

¿
Æ

Á
¿

Ä̃��
˜¾

¾
½

Æ
¾

Ã



�
�� � ÊÁ½ËÀ¹º½Ê��
� Å 
 ÇÀ½ÆËÌ½ÁÆ¾¾À
ÄÄÄÃ¾� »ÀÁÄÌ¹»À
� ½ÊÅ¹ÆÑ
� ÀÇÆ½� ÁÆ ÄÅÀÃ Â½˜½
� ¹Ð � ÁÆ ÄÅÀÃ Â½˜¿½¾

 ˜Å¹ÁÄ• ÁÆ¾Ç–¼½ª Î½¿¹–»ÇÅ
ÏÏÏ –Î½¿¹–»ÇÅ

� _KUQSYS	 ÇÏÆÄÇ¹¼Ë[K ÏÏÏ –Î½¿¹–»ÇÅ
z 'cX\N\Q`aN\ ]\ mX`]YcKaKfVV
z "V`a aSe[VgS`XVe QK[[ke
z &_\O_KZZ[\S \LS`]SgS[VS
z 'KUZS_k
z (S_aVdVXKak
z 'KU_ShS[Vo

V Z[\O\S Q_cO\S
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