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[S]_S_kN[\O\ VUZS_S[Vo c_\N[o TVQX\`aSW V `k]cgVe ]_\QcXa\N
]_KXaVgS`XV N YnL\W \a_K`YV ]_\ZkhYS[[\`aV V \`\LS[[\ N
N\Q\`[KLTS[VV V XK[KYVUKfVV–

&_S\L_KU\NKaSYl cYla_KUNcX\N\O\ QKagVXK ]\`kYKSa X\_\aXVS
cYla_KUNcX\NkS VZ]cYl`k V ]_V[VZKSa Ve N NVQS me\˜`VO[KY\N“
\a_KTS[[ke \a ]\NS_e[\`aV ]_\QcXaK –�_SZo ]_\e\TQS[Vo
cYla_KUNcX\N\O\ VZ]cYl`K \a \a`kYXV Q\ ]_VSZK ]_\]\_fV\ ˜
[KYl[\ _K``a\o[Vn Q\ ]\NS_e[\`aV ]_\QcXaK “ a–S–c_\N[n –
%]_SQSYS[[kW aKXVZ \L_KU\Z c_\NS[l ]_S\L_KUcSa`o N `\\a ˜
NSa`aNcniVW Nke\Q[\W `VO[KY V NkQKSa`o N NVQS VUZS_S[[\O\
U[KgS[Vo–

&VaK[VS \`ciS`aNYoSa`o gS_SU `\SQV[VaSYl hV[[ke `SOZS[a\N
� ÊÇr ºÍË 	� �̄� VYV gS_SU XK_ac�
����� ÂÄ¾
� –�Nce]_\N\Q ˜
[kW XKLSYl“ `\\aN –(]SfVdVXKfVV � ÊÇr ºÍË “ `YcTVa QYo ]\QKgV
]VaK[Vo V fVd_\N\W ]S_SQKgV `VO[KYK [S`X\YlXVe QKagVX\N–
&_\dVYl c`a_\W`aNK �
����� Ã¾`\\aNSa`aNcSa NS_`VVÀ–½
(]SfVdVXKfVV ]_\dVYo –

&VaK[VS ]\Q`NSaXV Z\QcYo V[QVXKfVV V [K`a_\WXV \`ciS ˜
`aNYoSa`o \a QKagVXK–�Yo ma\O\ [S\Le\QVZ \]_SQSYS[[kW
c_\NS[l _KL\gSO\ [K]_oTS[Vo –

�K[[kS ]\ ]VaK[Vn `Z –N ]–w)Se[VgS`XVS QK[[kS w–

�Yo Q\]\Y[VaSYl[\O\ ]\Q\O_SNK Z\QcYo a_SLcSa`o \aQSYl[\S
_KL\gSS [K]_oTS[VS ¼̀Z –�[`a_cXfVn w#\QcYl V[QVXKfVV V
[K`a_\WXV ` ]\Q\O_SN\Z ½w–

�K[[Ko dc[XfVo [S ]\QQS_TVNKSa`o QYo ]_VL\_\N N\ NU_kN\UK ˜
iViS[[\Z V`]\Y[S[VV –

+KWYk ��	 ¼dKWY V`e\Q[ke QK[[ke c`a_\W`aNK ½V _K`a_\NkS
dKWYk“ [S\Le\QVZkS QYo ]_\SXaV_\NK[Vo `SaV � ÊÇr ºÍË ˜	� ˜¼�� ½“
Z\T[\ `XKgKal ` Q\ZKh[SW `a_K[Vfk dV_Zk �
�� ¼ÏÏÏ –Î½¿¹–
»ÇÅ gS_SU ZS[n w� ½ÊÎÁ»½Ë˜ 	 ÇÏÆÄÇ¹¼Ë̃� Ç¾ÌÏ¹Ê½̃ � ÊÇr ºÍË w½–)KZ
TS VZSna`o `\\aNSa`aNcniVS `S_aVdVXKak –�Yo ]\YcgS[Vo
]\Y[\O\ [KL\_K dc[XfVW QKagVXK N `_SQS �	� Q\]\Y[VaSYl[\
a_SLcSa`o dKWY
		 ¼\]V`K[VS c`a_\W`aNK ½“X\a\_kW UKO_c̃
TKSa`o ` cXKUK[[\W `a_K[Vfk –(\\aNSa`aNcniVS dKWYk aKXTS
Z\T[\ UKXKUKal [K �	 ¼X\Q UKXKUKw	���
� –� w½–

À–À $K`a_\WXK

�ZSna`o _KUYVg[kS `_SQ`aNK [K`a_\WXV �
����� Ã¾•

z #\QcYl V[QVXKfVV V [K`a_\WXV
z (\\aNSa`aNcniVW �
�� ˜	�� “ V[aSO_V_\NK[[kW N ]_\ ˜

O_KZZ[\S \LS`]SgS[VS QYo [K`a_\WXV ]\ `aK[QK_ac �	� 	̄�� “
[K]_VZS_ ���� Ï¹Ê½“ V &!

%LYK`al ]_VZS[S[Vo

&_V[fV] QSW`aNVo

&VaK[VS V `NoUl ` hV ˜
[\W

��	 ¯
		

�
����� Ã¾¹ � ÊÇr ºÍË �� Æ

À %]V`K[VS
¿

Å
Ä

Å
Á̃�

�
˜¾

½
½

Â
¾

¾



z &_\O_KZZ[\S \LS`]SgS[VS QYo [K`a_\WXV �	�

À–Á *]KX\NXK “ a_K[`]\_aV_\NXK V e_K[S[VS

&_VL\_ ]\`aKNYoSa`o N c]KX\NXS“ \LS`]SgVNKniSW SO\ UKiVac N\
N_SZo a_K[`]\_aV_\NXV –(\\aNSa`aNVS c]KX\NXV \Lkg[kZ
a_K[`]\_a[kZ a_SL\NK[VoZ ]_\NS_S[\ ]\ 	�� 
� ¿Á¾Å½–

*]KX\NXK ]_VL\_K N `aK[QK_a[\Z V`]\Y[S[VV `\`a\Va VU mX\ ˜
Y\OVgS`XV gV`a\O\ V ]\QQKniSO\`o ]S_S_KL\aXS XK_a\[K –�Yo
c]KX\NXV ]_VL\_\N N `]SfVKYl[\Z V`]\Y[S[VV aKXTS ]_VZS ˜
[ona`o ]S[\]\YVmaVYS[ V ]\YVmaVYS[\NKo ]YS[XK “ X\a\_kS
Z\T[\ caVYVUV_\NKal [K `]SfVKYl[ke ]S_S_KLKakNKniVe ]_SQ ˜
]_VoaVoe–

)_K[`]\_aV_\NXK Q\YT[K Nk]\Y[oal`o N `\\aNSa`aNVV ` cXKUK ˜
[VoZV [K a_K[`]\_a[\W c]KX\NXS –$S`\LYnQS[VS aKXVe cXKUK[VW
Z\TSa ]_VNS`aV X ]\N_STQS[Vn ]_VL\_K –

&_V ]\YcgS[VV Q\`aKNYS[[\S \L\_cQ\NK[VS Q\YT[\ Lkal [SUK ˜
ZSQYVaSYl[\ ]_\NS_S[\ N \a[\hS[VV X\Z]YSXa[\`aV V \a`ca ˜
`aNVo a_K[`]\_a[ke ]\N_STQS[VW –*`aK[\NYS[[kS a_K[`]\_a[kS
]\N_STQS[Vo V `X_kakS [SQ\`aKaXV Q\YT[k Lkal `\\aNSa ˜
`aNcniVZ \L_KU\Z \d\_ZYS[k –

�\ Z\[aKTK c]KX\NXV Q\YT[k e_K[Val`o N UKX_ka\Z NVQS V `
cgSa\Z VZSniSW`o ZK_XV_\NXV `XYKQV_\NK[Vo V e_K[S[Vo–

�`YV [Sa V[ke cXKUK[VW“ [S\Le\QVZ\ `\LYnQKal `YSQcniVS
c`Y\NVo e_K[S[Vo •

z $S e_K[Val [K \aX_ka\Z N\UQceS
z ,_K[Val N `ce\Z ZS`aS ]_V \a`ca`aNVV ]kYV
z $S ]\QNS_OKal N\UQSW`aNVn KO_S``VN[ke `_SQ
z �KiVaVal \a `\Y[Sg[ke YcgSW
z �ULSOKal ZSeK[VgS`XVe cQK_\N

z )SZ]S_Kac_K e_K[S[Vo V a_K[`]\_aV_\NXV • `Z –w&_VY\TS[VS ˜
)Se[VgS`XVS QK[[kS ˜ %X_cTKniVS c`Y\NVo w

z %a[\`VaSYl[Ko NYKT[\`al ¿½— ÅÂ


*]KX\NXK

)_K[`]\_aV_\NXK

%`Z\a_ ]\`YS a_K[` ˜
]\_aV_\NXV

,_K[S[VS

)SZ]S_Kac_K e_K[S[Vo
V a_K[`]\_aV_\NXV
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Á #\[aKT

Á–¾ %LiVS cXKUK[Vo

.K`aV c`a_\W`aNK“ X\[aKXaV_cniVS ` VUZS_oSZ\W `_SQ\W“ K
VZS[[\ • gcN`aNVaSYl[kW mYSZS[a“ c]Y\a[S[VS V ]_V`\SQV[S[VS ˜
Q\YT[k Lkal ]_VZS[VZk ]_V QK[[ke c`Y\NVoe ]_\fS``K –$S\L ˜
e\QVZ\ cgVakNKal QKNYS[VS ]_\fS``K “ aSZ]S_Kac_c ]_\fS``K V
eVZVgS`XVS `N\W`aNK `_SQk–

(\\aNSa`aNcniVS QK[[kS `Z –N OY–w)Se[VgS`XVS QK[[kS wVYV [K
aV]\N\Z hVYlQVXS –

#\[aKT[\S ]\Y\TS[VS ]_VL\_K Q\YT[\ Lkal cQ\L[kZ QYo
Z\[aKTK V ]\QXYngS[Vo “ K aKXTS Q\`ac][kZ QYo c`aK[\NXV
Z\QcYo V[QVXKfVV V [K`a_\WXV–!\_]c` ]_VL\_K Z\T[\ ]\NS_ ˜
[cal LSU V[`a_cZS[aK [K ÀÀ½s–#\QcYl V[QVXKfVV V [K`a_\WXV
aKXTS Z\T[\ c`aK[\NVal N \Q[\Z VU gSak_Se ]\Y\TS[VW `\
`QNVO\Z [K Æ½s–

�`]\YlU\NKal _SX\ZS[QcSZkW XKLSYl ¼̀Z –w&\QXYngS[VS X
V`a\g[VXc ]VaK[Vo w½V acO\ UKao[cal XKLSYl[kW NN\Q–

�Yo UKiVak c`a_\W`aNK \a ]\]KQK[Vo NYKOV _SX\ZS[QcSa`o
`\SQV[VaSYl[kW XKLSYl ]S_SQ XKLSYl[kZ NN\Q\Z [K]_KNVal
N[VU“ ga\Lk NYKOK \a Q\TQo VYV X\[QS[`KaK Z\OYK ` [SO\ `aSXKal–
�K[[kS _SX\ZS[QKfVV ]_VZS[VZk ]_V Z\[aKTS [K \aX_ka\Z
N\UQceS“ N ]\ZSiS[Voe ` ]\NkhS[[\W NYKT[\`aln ¼[K]_VZS_
aKZ“ OQS \`ciS`aNYoSa`o \gV`aXK½“K aKXTS [K SZX\`aoe `
\eYKTQS[VSZ VYV ]\Q\O_SN\Z–

'V` –¿• #S_k ]_\aVN ]\]KQK[Vo NYKOV

�KU\N\W ]Y\`X\`aln VUZS_VaSYl[\O\ QVK]KU\[K oNYoSa`o [VT ˜
[oo `a\_\[K ]_S\L_KU\NKaSYo UNcXK –

(\\aNSa`aNVS c`Y\ ˜
NVoZ ]_VZS[S[Vo

#\[aKT[\S ]\Y\TS[VS

$K_cT[Ko NYKOK

�VK]KU\[ VUZS_S[Vo

�
����� Ã¾¹ � ÊÇr ºÍË �� ¾¾

Á #\[aKT
¿

Å
Ä

Å
Á̃�

�
˜¾

½
½

Â
¾

¾



$S\Le\QVZ\ cgVakNKal [KYVgVS ]\Q LKU\N\W ]Y\`X\`aln [SX\ ˜
a\_\W ZS_aN\W U\[k “ OQS VUZS_S[VS [SN\UZ\T[\–)\g[kS
U[KgS[Vo ZS_aN\W U\[k `Z –N w)Se[VgS`XVe QK[[ke w–

1
2

'V` –À• #V[VZKYl[\S _K``a\o[VS Q\ ZKX`VZKYl[\O\ c_\N[o UK]\Y[S[Vo

¾ #S_aNKo U\[K
¿ �KU\NKo ]Y\`X\`al

�[d\_ZKfVo •
�`YV VUZS_oSZkW ]_\QcXa Q\e\QVa Q\ ]_S\L_KU\NKaSYo UNcXK“ a\
N\UZ\T[\ ]\`aS]S[[\S [KX\]YS[VS ]_\QcXaK [K ]_S\L_KU\NKaS ˜
YS UNcXK“ ga\ ]\UQ[SS Z\TSa ]_VNS`aV X \hVLXKZ VUZS_S[Vo –

1 32

100%

0%

'V` –Á• �VK]KU\[ VUZS_S[Vo ¼_KL\gVW QVK]KU\[½V ZKX`VZKYl[\S VUZS˜
_oSZ\S _K``a\o[VS

¾ w&\Y[\ w
¿ w&c`a\ w¼ZKX`–VUZS_oSZ\S _K``a\o[VS ½
À �VK]KU\[ VUZS_S[Vo
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&\NkhS[[\S QKNYS[VS N SZX\`aV [S NYVoSa [K a\g[\`al VUZS ˜
_S[Vo ` ]\Z\iln �
����� Ã¾–&_V [VUX\Z QKNYS[VV VYV
NKXccZS cYla_KUNcX\NkS VZ]cYl`k QSZ]dV_cna`o “ ga\ \XKUk ˜
NKSa NYVo[VS [K _SUcYlaKak VUZS_S[Vo“ \`\LS[[\ S`YV c_\NS[l
[VUXVW–&_V QKNYS[VV [VTS̃½“¿ LK_ ¼¿̃½X&K½̀YSQcSa ]_VZS[oal
Q_cO\W ]_V[fV] VUZS_S[Vo“ [K]_VZS_ “ ` ]\Z\iln _KQK_K VYV
[K]_KNYS[[ke ZVX_\N\Y[ –

Á–¿ 'SX\ZS[aKfVV ]\ Z\[aKTc

�Yo NNS_akNK[Vo �
����� Ã¾V`]\YlU\NKal ]\Qe\QoiVW OKSg ˜
[kW XYng V hS`aVO_K[[VX [K ]_V`\SQV[S[VV ]_VL\_K –#KX` –
Z\ZS[a UKaoTXV• `Z –w)Se[VgS`XVS QK[[kS w–

�[VZK[VS š
&_V NNS_akNK[VV UK]_SiKSa`o QS_TKal ]_VL\_ UK X\_]c` š �
]_\aVN[\Z `YcgKS Z\TSa Lkal ]\N_STQS[K N_KiKaSYl[Ko ZSeK ˜
[VXK X\_]c`K –

&_V Z\[aKTS QKagVXK _K``a\o[VS \a `aS[XV SZX\`aV Q\YT[\
`\`aKNYoal ZV[VZcZ ¿½½ZZ–&_V Z\[aKTS c_\N[SZS_K N fS[a_S
Nk]cXY\W X_khV SZX\`aV N\UZ\T[k Z[\TS`aNS[[kS me\ ˜`VO[K̃
Yk“ `SYSXfVn X\a\_ke Z\T[\ \`ciS`aNVal ` ]\Z\iln `\\aNSa ˜
`aNcniSW [K`a_\WXV ¼̀Z –w$K`a_\WXKw½–

1

2

> 200 mm

'V` –Â• #\[aKT [K Nk]cXY\W X_khS SZX\`aV

¾ �KU\NKo ]Y\`X\`al
¿ -S[a_ VYV \`l `VZZSa_VV SZX\`aV

�KNYS[VS ¯NKXccZ

�NS_akNK[VS

#\[aKT[\S ]\Y\TS[VS
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�`YV cXKUK[[\S NkhS _K``a\o[VS \LS`]SgVal [SN\UZ\T[\ ¼\`\ ˜
LS[[\ S`YV NS_\oa[\ [KX\]YS[VS \`KQXK ]_\QcXaK [K `aS[XS
SZX\`aV½“a\ N\ N_SZo [K`a_\WXV [S\Le\QVZ\ `\UQKal ]KZoal
]\ZSe –'SX\ZS[QcSa`o ]\Na\_[\ `\UQKal ]KZoal ]\ZSe ` cTS
[KX\]VNhVZ`o \`KQX\Z [K `aS[XS SZX\`aV –

$K SZX\`aoe ` X\[VgS`XVZ Q[ViSZ QKagVX _SX\ZS[QcSa`o
Z\[aV_\NKal ]\ fS[a_c SZX\`aV “ ga\Lk VUZS_S[VS LkY\ N\U ˜
Z\T[\ [K SS ]\Y[cn OYcLV[c –

'V` –Ã• �ZX\`al ` X\[VgS`XVZ Q[ViSZ

�k`\aK Z\[aKT[\O\ ]Ka_cLXK Q\YT[K Lkal aKX\W “ ga\Lk [VT[oo
gK`al ]_S\L_KU\NKaSYo UNcXK Nk`ac]KYK VU ]Ka_cLXK ZV[VZcZ [K
¾½ZZ ¼½–ÀÆÁÁÆ½–

ca
. 1

0 
m

m

'V` –Ä• 'SX\ZS[QcSZKo Nk`\aK Z\[aKT[\O\ ]Ka_cLXK

&Ka_cL\X
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$K ]_\QcXaKe ` e\_\hVZV \a_KTKaSYl[kZV `N\W`aNKZV
�
����� Ã¾Z\T[\ Z\[aV_\NKal aKXTS [K ]Ka_cLXKe “ Nk`\aK
X\a\_ke L\YlhS QYV[k ]_S\L_KU\NKaSYo UNcXK ¼\_VS[aV_\N\g ˜
[kS _KUZS_k ]Ka_cLX\N `Z –[K _V`c[XS [VTS ½–� ma\Z `YcgKS
X\[Sf ]Ka_cLXK Q\YTS[ Lkal OYKQXVZ“ LSU UKc`S[fSN V“ ]\
N\UZ\T[\`aV “ UKX_cOYS[[kZ–&_V ma\Z [S\Le\QVZ\ `\UQKal
]KZoal ]\ZSe –

h

d   h
  80 mm/3"
100 mm/4"
150 mm/6"

150 mm/6"
300 mm/12"
400 mm/16"

d

'V` –Å• %_VS[aV_\N\g[kS _KUZS_k ]Ka_cLX\N

�Yo Q\`aVTS[Vo \]aVZKYl[ke _SUcYlaKa\N VUZS_S[Vo [K TVQ ˜
X\`aoe QKagVX [S\Le\QVZ\ c`aK[KNYVNKal NS_aVXKYl[\ ]\ \a ˜
[\hS[Vn X ]\NS_e[\`aV ]_\QcXaK –

'V` –Æ• %_VS[aKfVo QKagVXK [K TVQX\`aoe

�Yo `\X_KiS[Vo ZV[VZKYl[\O\ Q\]c`aVZ\O\ _K``a\o[Vo Q\
]_\QcXaK ]_V Z\[aKTS �
����� Ã¾Z\T[\ V`]\YlU\NKal
QSdYSXa\_“ ga\ ]\UN\YoSa ]\gaV ]\Y[\`aln UK]\Y[oal SZX\`al –
4aK _SX\ZS[QKfVo ]_VZS[VZK “ ]_STQS N`SO\“ QYo \aX_kake
SZX\`aSW“ [K]_VZS_ XKZS_ YVN[S`]c`XK–

%_VS[aKfVo QKagVXK
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~200

~400x40045
°

'V` –¾½• �SdYSXa\_

&_V NkL\_S Z\[aKT[\O\ ]\Y\TS[Vo QYo cYla_KUNcX\N\O\ QKagVXK
`YSQcSa cgVakNKal“ ga\ [Ke\QoiVS`o N SZX\`aV X\[`a_cXfVV “
[K]_VZS_ • YS`a[Vfk “ ]_SQSYl[kS NkXYngKaSYV“ [KO_SNKaSYl[kS
`]V_KYV“ ]\Q]\_XV V a –] – ˜Z\Oca NkUkNKal Y\T[kS me\ ˜`VO[KYk“
X\a\_kS [KXYKQkNKna`o [K ]\YSU[kW me\ ˜`VO[KY–

#\[aKT[\S ]\Y\TS[VS QKagVXK Q\YT[\ Lkal aKXVZ “ ga\Lk [K
]caV _K`]_\`a_K[S[Vo cYla_KUNcX\N\O\ `VO[KYK Q\ ]\NS_e[\`aV
]_\QcXaK“ ]\ N\UZ\T[\`aV “ [S \XKUkNKY\`l cXKUK[[ke ]_S]oa ˜
`aNVW–

�`YV N SZX\`aV VZSna`o N[ca_S[[VS X\[`a_cXfVV “ [S\Le\QVZ\
`\UQKal ]KZoal Y\T[ke me\ ˜`VO[KY\N–

"\T[kS me\ ˜`VO[KYk \a `a\SX V ]\Q]\_\X N SZX\`aV Z\T[\
\`YKLVal ` ]\Z\iln c`aK[\NYS[[ke [KQ maVZV X\[`a_cXfVoZV
[SL\YlhVe [KXY\[[ke mX_K[\N VU YV`a\N\O\ ZSaKYYK VYV ]YK ˜
`aVXK“ X\a\_kS LcQca _K``SVNKal cYla_KUNcX\NkS `VO[KYk V aSZ
`KZkZ ]_SQ\aN_KiKal US_XKYl[\S Y\T[\S \a_KTS[VS –

a

a

a

a

a

a

'V` –¾¾• %a_KTKaSYV [KQ X\[`a_cXfVoZV N SZX\`aV

�Yo SZX\`aV ` ZShKYXKZV `YSQcSa `\UQKal ]KZoal Y\T[ke me\ ˜
`VO[KY\N ]_V _KL\aKniVe ZShKYXKe –� ma\Z `YcgKS Y\T[kS
\a_KTS[Vo UK]\ZV[Kna`o ]_V _KUYVg[ke ]\Y\TS[Voe ZShKY\X –

!\[`a_cXfVV N SZX\ ˜
`aV

#ShKYXV
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'V` –¾¿• #ShKYXV

$S `YSQcSa Z\[aV_\NKal ]_VL\_ [KQ NaSXKniVZ N SZX\`al
]\a\X\Z ]_\QcXaK –*LSQVaS`l“ ga\ QKagVX \L[K_cTVNKSa ]\NS_ẽ
[\`al ]_\QcXaK “ K [S Ylnicn`o `a_cn –

'V` –¾À• �aSXKniKo TVQX\`al

�c`aKo ]S[K “ \L_KUcniKo`o [K ]\NS_e[\`aV ]_\QcXaK ]_V
UK]\Y[S[VV SZX\`aV “ _KL\aS ZShKY\X V Q_cOVe ]_\fS``Ke “ Z\TSa
U[KgVaSYl[\ ]\OY\iKal VUYcgKSZkW `VO[KY –

�aSXKniVW ]_\QcXa

&S[K
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�`YV ]S[\\L_KU\NK[VS Z\TSa ]_VNS`aV X \hVLXKZ VUZS_S[Vo “
_SX\ZS[QcSa`o c`aK[KNYVNKal QKagVX N \]c`X[\W a_cLS VYV
]_VZS[oal QKagVXV“ _SKYVUcniVS ]_V[fV] VUZS_S[Vo ]\`_SQ ˜
`aN\Z [K]_KNYS[[ke ZVX_\N\Y[ –

&S[K [S \XKUkNKSa NYVo[Vo [K VUZS_S[VS ]\`_SQ`aN\Z [K]_KN˜
YS[[ke ZVX_\N\Y[ “ ]\ma\Zc N c`Y\NVoe ]S[\\L_KU\NK[Vo \`\ ˜
LS[[\ ]_VZS[VZk _KQK_[kS c_\N[SZS_k “ _SKYVUcniVS ]_V[fV]
VUZS_S[Vo ]\`_SQ`aN\Z [K]_KNYS[[ke ZVX_\N\Y[ –

�`YV N SZX\`aV N\UZ\T[k Z\i[kS N\UQch[kS ]\a\XV “ [K]_VZS_ “
VŨUK NSa_K ]_V Z\[aKTS [K \aX_ka\Z N\UQceS VYV N`YSQ`aNVS
V`]\YlU\NK[Vo fVXY\[[\W NkaoTXV “ _SX\ZS[QcSa`o c`aK[\NVal
�
����� Ã¾N \]c`X[\W a_cLS VYV V`]\YlU\NKal V[\W ]_V[fV]
VUZS_S[Vo“ [K]_VZS_ ` ]\Z\iln _KQK_K VYV [K]_KNYS[[ke
ZVX_\N\Y[ –

*`aK[\NXK QKagVXK N a_cLS¼\]c`X[\W VYV Nk[\`[\W ½]\UN\YoSa
V`XYngVal NYVo[VS N[ca_S[[Ve X\[`a_cXfVW SZX\`aV “ ]S[\\L_K ˜
U\NK[Vo V ac_LcYS[a[\`aV VUZS_oSZ\W `_SQk–

&\`X\YlXc N ma\Z `YcgKS VUZS_S[VS N\UZ\T[\ a\YlX\ N a_cLS “ a\
\]c`X[Ko a_cLK Q\YT[K Lkal QYV[\W Q\ TSYKSZ\O\ ZV[VZKYl[\O\
c_\N[o –

max.

min.

1

'V` –¾Á• %]c`X[Ko a_cLK N SZX\`aV

¾ �S[aVYofV\[[\S \aNS_`aVS • : Â — ¾½ZZ ¼½–¾ÆÄ— ½–ÀÆÁÁÆ½

�
����� Ã¾Z\T[\ c`aK[KNYVNKal N a_cLKe QVKZSa_\Z Á½ZZ
¼¾–ÂÄÂÁÆ½–

&_V `\SQV[S[VV a_cL [S Q\YT[\ \`aKNKal`o L\YlhVe UKU\_\N VYV
O_cLke `NK_[ke hN\N –'SX\ZS[QcSa`o `\UQKal ]KZoal Y\T[ke
me\̃ `VO[KY\N–

�\UQch[kS ]\a\XV

�UZS_S[VS N \]c`X[\W
a_cLS
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&_V `XY\[[\`aV ]_\QcXaK X \L_KU\NK[Vn U[KgVaSYl[ke \aY\TS ˜
[VW VUZS_S[VS N \]c`X[\W a_cLS [S _SX\ZS[QcSa`o–
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Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo

Â–¾ &\QO\a\NXK X ]\QXYngS[Vn

%`[\N[kS cXKUK[Vo ]\ LSU\]K`[\`aV •

z &\QXYngKal a\YlX\ ]_V \a`ca`aNVV [K]_oTS[Vo –
z �`YV NS_\oa[k ]S_S[K]_oTS[Vo “ c`aK[\NVal UKiVac \a

]S_S[K]_oTS[VW `\\aN –(]SfVdVXKfVV � ÊÇr ºÍË –

'SX\ZS[QKfVo •
'SX\ZS[QcSa`o c`a_\W`aN\ UKiVak \a ]S_S[K]_oTS[VW �
��
� ÃÀ̃À¿–

�Yo ]_VZS[S[Vo N\ NU_kN\\]K`[ke U\[Ke Q\YT[k `\LYnQKal`o
`\\aNSa`aNcniVS [\_Zk V c`Y\NVo `S_aVdVXKa\N `\\aNSa`aNVo V
caNS_TQS[Vo aV]K QKagVX\N V V`a\g[VX\N ]VaK[Vo–

&VaK[VS ]\QKSa`o gS_SU `\SQV[VaSYl hV[[ke `SOZS[a\N � ÊÇr ºÍË
	� �̄� VYV Ne\Q[cn XK_ac�
����� ÂÄ¾
� –�VK]KU\[ [K]_o ˜
TS[Vo ]VaK[Vo UKNV`Va \a V`]\Y[S[Vo ]_VL\_K –

�K[[kS ]\ ]VaK[Vn `Z –N ]–w)Se[VgS`XVS QK[[kS w–

&\QXYngS[VS Nk]\Y[oSa`o ` ]\Z\iln mX_K[V_\NK[[\O\ XKLSYo N
`\\aNSa`aNVV `\ `]SfVdVXKfVSW � ÊÇr ºÍË –&\QKgK ]VaK[Vo V
]S_SQKgK fVd_\N\O\ `VO[KYK \`ciS`aNYona`o ]\ \Q[\Zc V a\Zc
TS QNce]_\N\Q[\Zc `\SQV[VaSYl[\Zc XKLSYn –

�`]\YlU\NKal XKLSYl X_cOY\O\ `SgS[Vo –�[Sh[VW QVKZSa_ XKLSYo
Â — ÆZZ ¼½–¿ — ½–ÀÂÁÆ½\LS`]SgVNKSa mddSXa c]Y\a[S[Vo
XKLSYl[\O\ NN\QK–&_V ]_VZS[S[VV XKLSYo Q_cO\O\ `SgS[Vo VYV
QVKZSa_K [S\Le\QVZ\ UKZS[Val c]Y\a[S[VS XKLSYl[\O\ NN\QK
VYV V`]\YlU\NKal ]\Qe\QoiVW XKLSYl[kW NN\Q –

&\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 –

�`]\Y[S[VS ]_VL\_K ` XKLSYl[kZ NN\Q\Z 	 ��� V ]YK`aVX\NkZ
X\_]c`\Z VZSSa ZSaKYYVgS`Xcn _SUlL\Ncn N`aKNXc	w –

%`a\_\T[\ š
!KLSYl[kW NN\Q ��� VYV `aKYl[Ko a_cLXK Q\YT[k NN\_KgVNKal`o
N _SUlL\Ncn N`aKNXc LSU `ZKUXV–%Lkg[kS `ZKUXV Z\Oca
`\QS_TKal ]_V`KQXV “ _KUjSQKniVS ZS`a\ `\SQV[S[Vo ZSTQc
_SUlL\N\W N`aKNX\W V ]YK`aVX\NkZ X\_]c`\Z “ ga\ ]_VN\QVa X
[K_chS[Vn ]_\g[\`aV `\SQV[S[Vo V OS_ZSaVg[\`aV X\_]c`K –

*XKUK[Vo ]\ LSU\]K` ˜
[\`aV

&VaK[VS

(\SQV[VaSYl[kW XK ˜
LSYl

!KLSYl[kW NN\Q 	 ���

¿½ �
����� Ã¾¹ � ÊÇr ºÍË ��

Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo
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� `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`]_SQS˜
YVaSYS mX_K[ X\_\aX\O\ XKLSYo“ VQciSO\ X QKagVXc“ [S Q\YTS[
Lkal `NoUK[ [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\YT[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 –

�Yo ]_VZS[S[Vo N\ NU_kN\\]K`[ke U\[Ke \LiKo SZX\`al XKLSYo V
N`Se X\[QS[`Ka\_\N [S Q\YT[K ]_SNkhKal ¾½[+ –

�Yo ]_VZS[S[Vo N\ NU_kN\\]K`[ke U\[Ke `\SQV[VaSYl[kW XKLSYl
Q\YTS[ \aNSgKal `\\aNSa`aNcniVZ a_SL\NK[VoZ –(YSQcSa V`̃
XYngVal N\UZ\T[\`al c_KN[VaSYl[ke a\X\N N XKLSYl[\Z mX_K[S –
&_V UKUSZYS[VV ` \LSVe `a\_\[ ma\ Q\`aVOKSa`o UK `gSa
]_VZS[S[Vo X\[QS[`Ka\_K VYV \aQSYl[\O\ Nk_KN[VNK[Vo ]\aS[ ˜
fVKY\N–

Â–¿ &\_oQ\X ]\QXYngS[Vo

�k]\Y[Val `YSQcniSS •

¾ %aNV[aVal X_khXc X\_]c`K –

¿ ([oal Z\QcYl V[QVXKfVV V [K`a_\WXV “ S`YV \[ c`aK[\NYS[ “
]\NS_[cN SO\ `YSOXK NYSN\–

À %`YKLVal OKWXc XKLSYl[\O\ NN\QK–

Á *QKYVal ]_VLY–¾½̀Z \LXYKQXV XKLSYo“ X\[fk ]_\N\Q\N
UKgV`aVal ]_VLY–[K ¾`Z –

Â �`aKNVal XKLSYl N QKagVX gS_SU XKLSYl[kW NN\Q–

Ã %aX_kal X\[aKXak “ ]_V]\Q[oN _kgKTXV \aNS_aX\W ¼̀Z –_V`–
[VTS ½–

4X_K[V_\NK[VS XKLSYo
V UKUSZYS[VS

�
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Ä &_\N\QK N`aKNVal N \aX_kakS X\[aKXak N `\\aNSa`aNVV `\
`eSZ\W ]\QXYngS[Vo –

'V` –¾Â• &\QXYngS[VS X V`a\g[VXc ]VaK[Vo • hKOVÃ V Ä

Å �KX_kal X\[aKXak “ [KTKN [K _kgKTXV “ ]_V ma\Z Q\YTS[ Lkal
`YkhS[ iSYg\X ]_cTV[k X\[aKXaK –

Æ (YSOXK ]\ao[cN UK ]_\N\QK“ ]_\NS_Val [KQST[\`al Ve
UKX_S]YS[Vo N X\[aKXaKe

¾½4X_K[ ]\QXYngVal X N[ca_S[[SW XYSZZS UKUSZYS[Vo“ K
N[Sh[nn XYSZZc UKUSZYS[Vo `\SQV[Val ` c_KN[VaSYSZ
]\aS[fVKY\N –

¾¾)cO\ UKao[cal OKWXc XKLSYl[\O\ NN\QK–*]Y\a[VaSYl[\S
X\Ylf\ Q\YT[\ ]\Y[\`aln \LYSOKal XKLSYl –

¾¿ �KNV[aVal X_khXc X\_]c`K –

4YSXa_VgS`X\S ]\QXYngS[VS Nk]\Y[S[\ –

Â–À (eSZK ]\QXYngS[Vo ¼\Q[\XKZS_[kW
X\_]c` ½

'V`c[XV V `eSZk [VTS QSW`aNVaSYl[k QYo ]_VL\_\N LSU NU_kN\ ˜
UKiVak “ K aKXTS QYo ]_VL\_\N N V`X_\LSU\]K`[\Z V`]\Y[S[VV
¼
 Ð Á¹½–

¿¿ �
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Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo
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5

5

5 5

1 2

4

3

'V` –¾Ã• %Q[\XKZS_[kW X\_]c` VU _KUYVg[ke ZKaS_VKY\N

¾ &YK`aVX
¿ �YnZV[VW
À $S_TKNSniKo `aKYl ¼a\g[\S YValS ½
Á $S_TKNSniKo `aKYl ¼mYSXa_\]\YV_\NK[[kW ½
Â +VYla_ QYo X\Z]S[`KfVV QKNYS[Vo N\UQceK¼QYo X\_]c`K VU YnL\O\

ZKaS_VKYK½–�KOYchXK¼QYo X\_]c`K VU KYnZV[Vo VYV [S_TKNSniSW
`aKYV½]_V V`]\Y[S[VV �� ÃÃ̄�� ÃÅ“ ¾º¹Ê

%LU\_ X\_]c`\N

�
����� Ã¾¹ � ÊÇr ºÍË �� ¿À
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I²C

Display

1 2 5 6 7 8

3

4

1

2

'V` –¾Ä• %a`SX mYSXa_\[VXV V ]\QXYngS[Vo N \Q[\XKZS_[\Z X\_]c`S

¾ 'KUjSZ QYo �
������
�� ¼V[aS_dSW` �Ë� ½
¿ &\Q]_cTV[S[[kS X\[aKXak QYo ]\QXYngS[Vo Nk[\`[\O\ V[QVXKa\_K

�
��	�� Ã¾
À !YSZZK UKUSZYS[Vo QYo ]\QXYngS[Vo mX_K[K XKLSYo
Á &\Q]_cTV[S[[kS X\[aKXak QYo V`a\g[VXK ]VaK[Vo

I2C

Display

1

1 2 5 6 7 8

'V` –¾Å• (eSZK ]\QXYngS[Vo ¼\Q[\XKZS_[kW X\_]c` ½

¾ &VaK[VS̄�ke\Q `VO[KYK

Â–Á (eSZK ]\QXYngS[Vo ¼QNceXKZS_[kW
X\_]c` ½

'V`c[XV V `eSZk [VTS QSW`aNVaSYl[k QYo ]_VL\_\N LSU NU_kN\ ˜
UKiVak “ K aKXTS QYo ]_VL\_\N N V`X_\LSU\]K`[\Z V`]\Y[S[VV
¼
 Ð Á¹½–

%a`SX mYSXa_\[VXV V
]\QXYngS[Vo

(eSZK ]\QXYngS[Vo

¿Á �
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1 2 3

4 5

'V` –¾Æ• �NceXKZS_[kW X\_]c`

¾ !_khXK \a`SXK ]\QXYngS[Vo
¿ �KOYchXK VYV _KUjSZ� ¾¿Ð¾QYo�
��	�� Ã¾¼NK_VK[a½
À !_khXK \a`SXK mYSXa_\[VXV
Á +VYla_ QYo X\Z]S[`KfVV QKNYS[Vo
Â !KLSYl[kW NN\Q

1

3 2

Display

1 2 5 6 7 8

I²C

'V` –¿½• %a`SX mYSXa_\[VXV N QNceXKZS_[\Z X\_]c`S

¾ 'KUjSZ QYo �
������
�� ¼V[aS_dSW` �Ë� ½
¿ �[ca_S[[SS `\SQV[S[VS ` \a`SX\Z ]\QXYngS[Vo
À !\[aKXak QYo ]\QXYngS[Vo �
��	�� Ã¾

%LU\_ X\_]c`\N

%a`SX mYSXa_\[VXV

�
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Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo
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3

1

2

D
is

pl
ay

1 2 I²C

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

¾ 'KUjSZ QYo �
������
�� ¼V[aS_dSW` �Ë� ½
¿ !YSZZK UKUSZYS[Vo QYo ]\QXYngS[Vo mX_K[K XKLSYo
À &\Q]_cTV[S[[kS X\[aKXak QYo V`a\g[VXK ]VaK[Vo

I2C

1

1 2

'V` –¿¿• (eSZK ]\QXYngS[Vo ¼QNceXKZS_[kW X\_]c`½

¾ &VaK[VS̄�ke\Q `VO[KYK

%a`SX ]\QXYngS[Vo

(eSZK ]\QXYngS[Vo
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Â–Â (eSZK ]\QXYngS[Vo ˜ V`]\Y[S[VS �� ÃÃ̄
�� ÃÅ“ ¾º¹Ê

+

-
1

2

'V` –¿À• $KU[KgS[VS ]_\N\Q\N `\SQV[VaSYl[\O\ XKLSYo

¾ !\_Vg[SNkW ¼� ½V O\YcL\W¼˜½X̃ V`a\g[VXc ]VaK[Vo VYV c`a_\W`aNc
d\_ZV_\NK[Vo `VO[KYK

¿ 4X_K[V_\NK[VS

Â–Ã +KUK NXYngS[Vo

&\`YS ]\QXYngS[Vo �
����� Ã¾X V`a\g[VXc ]VaK[Vo VYV ]\`YS
N\``aK[\NYS[Vo [K]_oTS[Vo N aSgS[VS ]_VLY –À½`SX–Nk]\Y ˜
[oSa`o `KZ\]_\NS_XK ]_VL\_K V ]_\V`e\QVa `YSQcniSS •

z �[ca_S[[oo ]_\NS_XK mYSXa_\[VXV
z �[QVXKfVo aV]K c`a_\W`aNK “ NS_`VV &% V aSOK¼\L\U[KgS[Vo ½

QKagVXK
z X_KaX\N_SZS[[\S \L_KiS[VS LKWaK `\`a\o[Vo N U[KgS[VS

[SV`]_KN[\`aV –

�KaSZ \a\L_KTKSa`o aSXciSS VUZS_S[[\S U[KgS[VS V NkQKSa`o
`\\aNSa`aNcniVW fVd_\N\W `VO[KY –¾½

¾½ �[KgS[Vo `\\aNSa`aNcna aSXciSZc c_\N[n V cTS Nk]\Y[S[[kZ
c`aK[\NXKZ“ [K]_VZS_ UKN\Q`X\W c`aK[\NXS–

$KU[KgS[VS ]_\N\Q\N
`\SQV[VaSYl[\O\ XKLS ˜
Yo

+KUK NXYngS[Vo

�
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Â &\QXYngS[VS X V`a\g[VXc ]VaK[Vo
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Ã $K`a_\WXK ` ]\Z\iln Z\QcYo V[QVXKfVV
V [K`a_\WXV ��������

Ã–¾ !_KaX\S \]V`K[VS

#\QcYl V[QVXKfVV V [K`a_\WXV ]_SQ[KU[KgS[ QYo V[QVXKfVV
VUZS_S[[ke U[KgS[VW“ [K`a_\WXV V QVKO[\`aVXV–#\QcYl Z\TSa
Lkal c`aK[\NYS[ N `YSQcniVe c`a_\W`aNKe •

z "nL\W QKagVX `SZSW`aNKÈÄÁ»Ë¤ ¼Z\QcYl c`aK[KNYVNKSa`o N
\Q[\XKZS_[\Z X\_]c`S YVL\ N QNceXKZS_[\Z X\_]c`S N
\a`SXS mYSXa_\[VXV VYV N \a`SXS ]\QXYngS[Vo½

z �k[\`[\W LY\X V[QVXKfVV V [K`a_\WXV �
��	�� Ã¾

�]]K_Ka[kS NS_`VV Z\QcYo �������� —˜ ½¾V NkhS V QKagVXK
—˜ ½¾“ ½ÀVYV NkhS \LS`]SgVNKna dc[XfVn ]\Q`NSaXV QV`]YSo
Z\QcYo“ X\a\_Ko KXaVNV_cSa`o gS_SU \]S_KfV\[[\S ZS[n –�S_`Vo
\L\U[KgS[K [K aV]\N\Z hVYlQVXS Z\QcYo �������� V [K LY\XS
mYSXa_\[VXV QKagVXK–

&_VZSgK[VS •
&\Q_\L[\S \]V`K[VS ]\_oQXK [K`a_\WXV `Z –N 'cX\N\Q`aNS ]\
mX`]YcKaKfVVw#\QcYo V[QVXKfVV V [K`a_\WXVw–

Ã–¿ *`aK[\NXK Z\QcYo V[QVXKfVV V [K`a_\WXV

#\QcYl V[QVXKfVV V [K`a_\WXV Z\T[\ c`aK[\NVal [K QKagVXS V
`[oal ` [SO\ N YnL\W Z\ZS[a –�Yo ma\O\ [S [cT[\ \aXYngKal
]VaK[VS–

�k]\Y[Val `YSQcniSS •

¾ %aNV[aVal X_khXc X\_]c`K –

¿ *`aK[\NVal Z\QcYl V[QVXKfVV V [K`a_\WXV N TSYKSZ\S
]\Y\TS[VS [K mYSXa_\[VXS ¼N\UZ\T[k gSak_S ]\Y\TS[Vo `\
`QNVO\Z [K Æ½s½–

À *`aK[\NVal Z\QcYl V[QVXKfVV V [K`a_\WXV [K mYSXa_\[VXS V
`YSOXK ]\NS_[cal N]_KN\ Q\ iSYgXK –

Á )cO\ UKNV[aVal X_khXc X\_]c`K `\ `Z\a_\NkZ \X\hX\Z –

�Yo QSZ\[aKTK Nk]\Y[Val \]V`K[[kS NkhS QSW`aNVo N \L_Ka[\Z
]\_oQXS–

&VaK[VS Z\QcYo V[QVXKfVV V [K`a_\WXV \`ciS`aNYoSa`o \a
QKagVXK–

$KU[KgS[VS ¯X\[dVOc ˜
_KfVo

*`aK[\NXK ¯`[oaVS Z\ ˜
QcYo V[QVXKfVV V [K ˜
`a_\WXV
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'V` –¿Á• *`aK[\NXK Z\QcYo V[QVXKfVV V [K`a_\WXV

&_VZSgK[VS •
&_V V`]\YlU\NK[VV c`aK[\NYS[[\O\ N c`a_\W`aNS Z\QcYo V[QV ˜
XKfVV V [K`a_\WXV QYo ZS`a[\W V[QVXKfVV a_SLcSa`o L\YSS
Nk`\XKo X_khXK X\_]c`K `\ `Z\a_\NkZ \X\hX\Z –

�
����� Ã¾¹ � ÊÇr ºÍË �� ¿Æ

Ã $K`a_\WXK ` ]\Z\iln Z\QcYo V[QVXKfVV V [K`a_\WXV ��������
¿

Å
Ä

Å
Á̃�

�
˜¾

½
½

Â
¾

¾



Ã–À (V`aSZK [K`a_\WXV

1.1

2

3

1

'V` –¿Â• 4YSZS[ak V[QVXKfVV V [K`a_\WXV

¾ �! ˜QV`]YSW
¿ �[QVXKfVo [\ZS_K ]c[XaK ZS[n
À !YKNVhV [K`a_\WXV

z !YKNVhK À�� Á•
� ]S_Se\Q X ]_\`Z\a_c ZS[n
� ]\QaNS_TQS[VS NkL\_K ZS[n
� _SQKXaV_\NK[VS ]K_KZSa_K
� `\e_K[S[VS U[KgS[Vo

z !YKNVhK À�̃ Á•
� `ZS[K ZS[n
� ]S_SZSiS[VS ]\ `]V`Xc
� NkL\_ ]\UVfVV QYo _SQKXaV_\NK[Vo

z !YKNVhK À� Á•
� VUZS[S[VS U[KgS[Vo ]K_KZSa_K

z !YKNVhK À
�� Á•
� \aZS[K NN\QK
� N\UN_Ka N ]_ST[SS ZS[n

&_VL\_ [K`a_KVNKSa`o ` ]\Z\iln gSak_Se XYKNVh V QV`]YSo
Z\QcYo V[QVXKfVV V [K`a_\WXV–+c[XfVV XYKNVh ]\XKUK[k [K
_V`c[XS NkhS –.S_SU ¾½ZV[ca ]\`YS ]\`YSQ[SO\ [KTKaVo YnL\W
XYKNVhV KNa\ZKaVgS`XV ]_\V`e\QVa N\UN_Ka X \a\L_KTS[Vn
VUZS_S[[ke U[KgS[VW–�NSQS[[kS U[KgS[Vo “ [S ]\QaNS_TQS[[kS
[KTKaVSZ À�� Á“ LcQca ]\aS_o[k –

+c[XfVV XYKNVh

(V`aSZK [K`a_\WXV
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Ã–Á &\_oQ\X ]c`XK N mX`]YcKaKfVn

&S_SQ ]K_KZSa_V_\NK[VSZ QKagVX\N� ÊÇr ºÍË �� `[KgKYK [S\L ˜
e\QVZ\ \`ciS`aNVal c`aK[\NXc KQ_S`\N ¼̀Z –V[`a_cXfVn X
Z\QcYn V[QVXKfVV V [K`a_\WXV YVL\ \[YKW[\Ncn `]_KNXc
���� Ï¹Ê½ VYV	�� ½–

&_V VUZS_S[VV ` ]\Z\iln �
����� Ã¾\]_SQSYoSa`o _K``a\o ˜
[VS \a QKagVXK Q\ ]\NS_e[\`aV ]_\QcXaK –�Yo \a\L_KTS[Vo
c_\N[o [cT[\ UKQKal `\\aNSa`aNVS ZSTQc _K``a\o[VSZ Q\
]\NS_e[\`aV V c_\N[SZ UK]\Y[S[Vo N ]_\fS[aKe –( ma\W fSYln
NN\Qoa`o U[KgS[Vo _K``a\o[Vo QYo ]\Y[\W V ]c`a\W SZX\`aV –
�`YV maV U[KgS[Vo [SVUNS`a[k“ a\ Z\T[\ UKQKal U[KgS[Vo
_K``a\o[Vo “ [K]_VZS_ “ QYo¾½
 V Æ½
 UK]\Y[S[Vo –�KU\N\W
]Y\`X\`aln QYo U[KgS[VW _K``a\o[Vo oNYoSa`o [VT[oo ]\NS_e ˜
[\`al dYK[fK ¼]_V dYK[fSN\Z V`]\Y[S[VV ½VYV [VT[oo `a\_\[K
]_S\L_KU\NKaSYo UNcXK¼]_V Q_cOVe V`]\Y[S[Voe ½–

�K[[Ko c`aK[\NXK V`]\YlUcSa`o QYo NkgV`YS[Vo _SKYl[\O\
c_\N[o “ K aKXTS QYo \O_K[VgS[Vo _KL\gSO\ QVK]KU\[K QKagVXK Q\
a_SLcSZ\O\ V[aS_NKYK–

�Yo c`aK[\NXV � ÁÆ–�̄ ¹Ð–dKXaVgS`XVW c_\NS[l [S VZSSa U[KgS̃
[Vo • aKXKo [K`a_\WXK N`SOQK \`ciS`aNYoSa`o LSU VUZS[S[Vo
c_\N[o V Z\TSa ]_\N\QVal`o SiS Q\ Z\[aKTK ]_VL\_K [K ZS`aS
VUZS_S[Vo–

�Yo c`aK[\NXV \]aVZKYl[ke ]K_KZSa_\N VUZS_S[Vo [S\Le\QVZ\ “
]\`YSQ\NKaSYl[\ NkLV_Ko ]c[Xak N ZS[n w�KU\NKo c`aK[\NXK w“
NNS`aV `\\aNSa`aNcniVS U[KgS[Vo –

*`aK[\NXK ]K_KZSa_\N [KgV[KSa`o ` ZS[n w�KU\NKo c`aK[\NXKw–

�k]\Y[Val `YSQcniSS •

¾ $KTKaVSZ À�� Á]S_SWaV \a V[QVXKfVV VUZS_S[[ke U[KgS[VW
N OYKN[\S ZS[n–

ü �KU\NKo c`aK[\NXK
�V`]YSW
�VKO[\`aVXK
(S_NV`
�[d\

¿ ( ]\Z\iln À�̃ ÁNkL_Kal ZS[n �KU\NKo c`aK[\NXK V
]\QaNS_QVal [KTKaVSZ À�� Á–$K QV`]YSS ]\oNVa`o ZS[n
w*`aK[\NXK � ÁÆw–

*`aK[\NXK � ÁÆ
½–½½


�
Â–½½½Å ¼¼½

Á–½½½Å ¼¼½

*`aK[\NXK KQ_S`\N

&K_KZSa_V_\NK[VS

*`aK[\NXK � ÁÆ–
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À �Yo VUZS[S[Vo ]_\fS[a[\O\ U[KgS[Vo [KTKal À�� ÁV `
]\Z\iln À�̃ Ác`aK[\NVal Xc_`\_ [K [cT[cn ]\UVfVn –(
]\Z\iln À� ÁNNS`aV [S\Le\QVZ\S ]_\fS[a[\S U[KgS[VS V
`\e_K[Val SO\ [KTKaVSZ À�� Á–!c_`\_ aS]S_l ]S_Se\QVa [K
U[KgS[VS _K``a\o[Vo –

Á �NS`aV `\\aNSa`aNcniSS QK[[\Zc ]_\fS[a[\Zc U[KgS[Vn
U[KgS[VS _K``a\o[Vo N ZSa_Ke QYo ]c`a\W SZX\`aV ¼[K]_V ˜
ZS_“ _K``a\o[VS \a QKagVXK Q\ Q[K SZX\`aV½–

Â &\QaNS_QVal Nk]\Y[S[[cn c`aK[\NXc XYKNVhSW À�� ÁV `
]\Z\iln À�̃ Á]S_SWaV X c`aK[\NXS� ¹Ð–

�k]\Y[Val `YSQcniSS •

*`aK[\NXK � ¹Ð
¾½½–½½


�
¾–½½½Å ¼¼½

¿–½½½Å ¼¼½

¾ �Yo VUZS[S[Vo ]_\fS[a[\O\ U[KgS[Vo [KTKal À�� ÁV `
]\Z\iln À�̃ Ác`aK[\NVal Xc_`\_ [K [cT[cn ]\UVfVn –(
]\Z\iln À� ÁNNS`aV [S\Le\QVZ\S ]_\fS[a[\S U[KgS[VS V
`\e_K[Val SO\ [KTKaVSZ À�� Á–!c_`\_ aS]S_l ]S_Se\QVa [K
U[KgS[VS _K``a\o[Vo –

¿ �NS`aV `\\aNSa`aNcniSS U[KgS[VS _K``a\o[Vo N ZSa_Ke QYo
]\Y[\W SZX\`aV –#KX`VZKYl[kW c_\NS[l Q\YTS[ Lkal [VTS
ZS_aN\W U\[k–

À (\e_K[Val c`aK[\NXc XYKNVhSW À�� ÁV ` ]\Z\iln À�̃ Á]S_S˜
WaV X NkL\_c VUZS_oSZ\W `_SQk–

!KTQKo VUZS_oSZKo `_SQK VZSSa _KUYVg[kS \a_KTKaSYl[kS
`N\W`aNK–$K eK_KXaS_ \a_KTS[Vo NYVona aKXTS [SX\a\_kS
`\`a\o[Vo `_SQk • QYo TVQX\`aSW± ma\ N\Y[S[VS ]\NS_e[\`aV V
]S[\\L_KU\NK[VS “ QYo `k]cgVe ]_\QcXa\N ± [K`k][\W X\[c` “
]kYS\L_KU\NK[VS V Q\]\Y[VaSYl[kS \a_KTS[Vo \a `aS[\X SZX\ ˜
`aV–�Yo KQK]aKfVV ]_VL\_K X c`Y\NVoZ VUZS_S[Vo [S\Le\QVZ\ N
ma\Z ZS[n NkL_Kal w�VQX\`al wVYVw(k]cgVW ]_\QcXa w–

(_SQK

�VQX\`al

�Yo `k]cgVe ]_\QcXa\N Z\T[\ Q\]\Y[VaSYl[\ NkL_Kal
w&\_\h\X ]̄kYl w“ w�_K[cYk ¯aKLYSaXVwVYVw0SLS[l ¯O_KNVWw–

�K[[Ko [K`a_\WXK ]\UN\YoSa ]\Nk`Val [KQST[\`al VUZS_S[Vo “
\`\LS[[\ [K `_SQKe `\ `YKLkZV \a_KTKaSYl[kZV `N\W`aNKZV –

&\`YS NN\QK [S\Le\QVZke ]K_KZSa_\N `\e_K[Val c`aK[\NXc V `
]\Z\iln XYKNVhV À�̃ Á]S_SWaV X `YSQcniSZc ]c[Xac ZS[n –

*`aK[\NXK � ¹Ð–

�kL\_ `_SQk

À¿ �
����� Ã¾¹ � ÊÇr ºÍË ��

Ã $K`a_\WXK ` ]\Z\iln Z\QcYo V[QVXKfVV V [K`a_\WXV ��������
¿

Å
Ä

Å
Á̃��

˜¾
½

½
Â

¾
¾



�S\ZSa_Vo SZX\`aV Z\TSa aKXTS NYVoal [K [KQST[\`al VUZS_S ˜
[Vo –�Yo Q\]\Y[VaSYl[\W KQK]aKfVV ]_VL\_K X c`Y\NVoZ VUZS ˜
_S[Vo [cT[\ NkL_Kal `\\aNSa`aNcniVW aV] SZX\`aV –&\QZS[n
aV]\N SZX\`aV _KUYVgKna`o N UKNV`VZ\`aV \a NkL\_K VUZS_oS̃
Z\W `_SQk• QYo c`aK[\NXVw�VQX\`al w˜ ma\ w'SUS_NcK_w“
w�UZS_Va–a_cLKw“ w%aX_kaKo SZX\`alwVYVw�ZX\`al ` ZShKYX\W w“
QYo c`aK[\NXVw(k]cgVW ]_\QcXa w˜ ma\ w(VY\` wVYVw�c[XS_ w–

+\_ZK SZX\`aV

'SUS_NcK_

&\`YS NN\QK [S\Le\QVZke ]K_KZSa_\N `\e_K[Val c`aK[\NXc V `
]\Z\iln XYKNVhV À�̃ Á]S_SWaV X `YSQcniSZc ]c[Xac ZS[n –

�Yo c`a_K[S[Vo X\YSLK[VW U[KgS[VW [K QV`]YSS“ [K]_VZS_ N
`NoUV ` N\Y[S[VSZ ]\NS_e[\`aV ]_\QcXaK “ Z\T[\ \a_SOcYV_\NKal
QSZ]dV_\NK[VS“ c`aK[\NVN SO\ N ]_SQSYKe \a½Q\ ÆÆÆ̀SXc[Q–
&_V ma\Z `YSQcSa cgVakNKal“ ga\ N_SZo _SKXfVV ]\Y[\O\
VUZS_S[Vo V UKQS_TXV _SKXfVV [K Lk`a_\S VUZS[S[VS VUZS˜
_oSZke NSYVgV[ aKXTS cNSYVgVa`o–%Lkg[\ QYo Nk_KN[VNK[Vo
QV`]YSo VUZS_S[[ke U[KgS[VW Q\`aKa\g[\ [S`X\YlXVe `SXc[Q –

�SZ]dV_\NK[VS

½Ë

&\`YS NN\QK [S\Le\QVZke ]K_KZSa_\N `\e_K[Val c`aK[\NXc V `
]\Z\iln XYKNVhV À�̃ Á]S_SWaV X `YSQcniSZc ]c[Xac ZS[n –

"V[SK_VUKfVo [S\Le\QVZK N a\Z `YcgKS “ X\OQK a_SLcSa`o V[QV˜
XKfVo VYV NkN\Q VUZS_S[[ke U[KgS[VW N SQV[VfKe \LjSZK“ K
\LjSZ SZX\`aV VUZS[oSa`o [SYV[SW[\ ]\ \a[\hS[Vn X c_\N[n SS
UK]\Y[S[Vo “ [K]_VZS_ X\OQK SZX\`al O\_VU\[aKYl[Ko fVYV[Q_V ˜
gS`XKo VYV `dS_VgS`XKo–�Yo aKXVe aV]\N SZX\`aSW UKQK[k
X_VNkS YV[SK_VUKfVV“ ]_SQ`aKNYoniVS \a[\hS[VS ZSTQc c_\N ˜
[SZ UK]\Y[S[Vo N ]_\fS[aKe V \LjSZ\Z SZX\`aV –&_V KXaVNV_\̃
NK[VV `\\aNSa`aNcniSW X_VN\W YV[SK_VUKfVV [K QV`]YSW Nk˜
N\Qoa`o ]_KNVYl[kS ]_\fS[a[kS U[KgS[Vo \LjSZK –�Yo
\a\L_KTS[Vo \LjSZK [S N ]_\fS[aKe “ K“ [K]_VZS_ “ N YVa_Ke VYV
XVY\O_KZZKe“ Z\T[\ Q\]\Y[VaSYl[\ N ZS[n w�V`]YSW wUKQKal
]S_S`gSa–

!_VNKo YV[SK_VUKfVV

YV[SW[Ko

+\_ZK SZX\`aV

�SZ]dV_\NK[VS

!_VNKo YV[SK_VUKfVV
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&\`YS NN\QK [S\Le\QVZke ]K_KZSa_\N `\e_K[Val c`aK[\NXc V `
]\Z\iln XYKNVhV À�̃ Á]S_SWaV X `YSQcniSZc ]c[Xac ZS[n –

� ma\Z ]c[XaS ZS[n Z\T[\ NNS`aV o`[\S \L\U[KgS[VS QKagVXK “
[K]_VZS_ [KVZS[\NK[VS ZS`aK VUZS_S[Vo “ ]_\QcXaK VYV SZX\̃
`aV–� fVd_\Nke `V`aSZKe V N Q\XcZS[aKfVV QYo L\YlhVe
c`aK[\N\X aKX\S \L\U[KgS[VS NN\QVa`o QYo a\g[\W VQS[aVdVXK˜
fVV \aQSYl[ke ZS`a VUZS_S[Vo –

)�� QKagVXK

�KagVX

$K ma\Z LKU\NKo c`aK[\NXK UKNS_hS[K V ` ]\Z\iln XYKNVhV
À
�� Á Z\T[\ NS_[cal`o N OYKN[\S ZS[n –

�k`\XVS ]Ka_cLXV VYV X\[`a_cXfVV N SZX\`aV “ [K]_VZS_ ]\Q ˜
]\_XV VYV ZShKYXV“ K aKXTS \`KQ\X ]_\QcXaK VYV `NK_[kS hNk
[K `aS[XKe SZX\`aV Z\Oca NkUkNKal Y\T[kS \a_KTS[Vo –)KXVS
Y\T[kS \a_KTS[[kS `VO[KYk Z\T[\ `\e_K[Val N ]KZoaV ]\ZSe “ V
\[V LcQca VO[\_V_\NKal`o ]_V VUZS_S[VV –&_V `\UQK[VV ]KZoaV
]\ZSe c_\NS[l ]_\QcXaK N SZX\`aV Q\YTS[ Lkal ZV[VZKYl[kZ “
a\OQK LcQca \L[K_cTS[k N`S N\UZ\T[kS Y\T[kS \a_KTS[Vo –

&KZoal ]\ZSe

�UZS[Val `SWgK` ž

�k]\Y[Val `YSQcniSS •

¾ $KTKaVSZ À�� Á]S_SWaV \a V[QVXKfVV VUZS_S[[ke U[KgS[VW
N OYKN[\S ZS[n–

¿ ( ]\Z\iln À�̃ ÁNkL_Kal ZS[n (S_NV` V ]\QaNS_QVal
[KTKaVSZ À�� Á–$K QV`]YSS ]\oNVa`o ZS[n w&KZoal ]\ZSe w–

À &\QaNS_QVal NkL\_ ZS[n w&KZoal ]\ZSe ˜ VUZS[Val `SWgKẁ
XYKNVhSWÀ�� ÁV N \aX_kNhSZ`o ]\QZS[n NkL_Kal w(\UQKal
`[\NK w–�NS`aV dKXaVgS`X\S _K``a\o[VS \a QKagVXK Q\
]\NS_e[\`aV ]_\QcXaK –$KTKaVSZ À�� ÁLcQca `\e_K[S[k N`S
Y\T[kS me\ ˜`VO[KYk N ]_SQSYKe ma\O\ _K``a\o[Vo–

&_VZSgK[VS •
&_\NS_laS _K``a\o[VS Q\ ]\NS_e[\`aV ]_\QcXaK –�`YV NNS`aV
[S]_KNVYl[\S ¼̀YVhX\Z L\Ylh\S ½U[KgS[VS“ KXacKYl[kW c_\NS[l
`\e_K[Va`o N ]KZoaV XKX ]\ZSeK V [K cXKUK[[\Z _K``a\o[VV
c_\NS[l \]_SQSYoal`o L\YSS [S LcQSa –

)�� QKagVXK

&KZoal ]\ZSe
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.S_SU ZS[n w�\]\Y[VaSYl[Ko c`aK[\NXK wZ\T[\ \]aVZVUV_\NKal
�
����� Ã¾QYo ]_VZS[S[Vo ` Lk`a_kZ VUZS[S[VSZ c_\N[o –
�Yo ma\O\ [S\Le\QVZ\ NkL_Kal dc[XfVn w�k`a_\S VUZS[S[VS
c_\N[o � ¾Å ¯ÅÁÆ–w–

�\]\Y[VaSYl[Ko c`aK[\NXK

�k`a_\S VUZS[S[VS c_\N[o
� ¾Å ¯ÅÁÆ

&_VZSgK[VS •
*`aK[\NXK dc[XfVV w�k`a_\S VUZS[S[VS c_\N[o � ¾Å ¯ÅÁÆ–w
U[KgVaSYl[\ _SQcfV_cSa c`_SQ[S[VS ]_V d\_ZV_\NK[VV `VO[KYK “
N`YSQ`aNVS gSO\ Y\T[kS \a_KTS[[kS `VO[KYK VŨUK ZShKY\X VYV
X\[`a_cXfVW N SZX\`aV Z\Oca ]_VNS`aV X \aXY\[S[Vn VUZS_S[ ˜
[\O\ U[KgS[Vo –&\ma\Zc _SX\ZS[QcSa`o `\UQKal ]KZoal Y\T[ke
me\̃ `VO[KY\N–

	 Á½Ë½� ÍÆÃÌÁÇÆ ½ÊÅ. ¿ÄÁ»ÀÌ ¼¹Ë� ÍËÄ½Ë½Æ ÎÇÆ� ¹Ê¹Å½ÌÊÁ½Ê¼¹Ì½Æ ËÇÏÁ½
¼¹Ë� »ÀÊ½Áº½Æ ÎÇÆ� ¹Ê¹Å½ÌÊÁ½Ê¼¹Ì½Æ ÁÆ ¼½Æ� ½ÆËÇÊPº½Ê ¼¹Ë� ÆÒ½Á¿½˜
ÍÆ¼� ½¼Á½ÆÅÇ¼ÍÄ–
 ÁÆ½� ½Ë»ÀÊ½ÁºÍÆ¿ ¼½Ê� ÍÆÃÌÁÇÆr Æ¼½Æ� Á½ ÁÆ ¼½Ê
� ½ÌÊÁ½ºË¹ÆÄ½ÁÌÍÆ¿w� ÆÒ½Á¿½˜ ÍÆ¼� ½¼Á½ÆÅÇ¼ÍÄw–

� ÇÄ¿½Æ¼½	 ¹Ì½Æ Ï½Ê¼½Æ ÅÁÌ ¼Á½Ë½Ê� ÍÆÃÌÁÇÆ ¹ÍË¿½Ä½Ë½Æ ºÒÏ–
¿½Ë»ÀÊÁ½º½Æ•

z � ½ËËÏ½ÊÌ¼¹ÊËÌ½ÄÄÍÆ¿
z � º¿Ä½Á»À
z � ½¼ÁÍÅ
z � ½ÀÜÄÌ½Ê¾ÇÊÅ
z 	 ÜÅÈ¾ÍÆ¿
z � ÁÆ½¹ÊÁËÁ½ÊÍÆ¿ËÃÍÊÎ½
z � ½ÆËÇÊ˜���
z � ÆÒ½Á¿½Ï½ÊÌ
z � Ã¹ÄÁ½ÊÍÆ¿Ë½ÁÆÀ½ÁÌ¼� ÍÌ ˜� »¹Ä½̃
 ÁÆÀ½ÁÌ½
z � ¹»ÀÃÇÅÅ¹ËÌ½ÄÄ½Æ¼ËÃ¹ÄÁ½ÊÌ½
z � Ã¹ÄÁ½ÊÍÆ¿�� �̄ ÍÌ ˜� »¹Ä½Á � ½ÊÌ½
z � º¿Ä½Á»À½ÁÆÀ½ÁÌ
z � ÈÊ¹»À½

� ÇÄ¿½Æ¼½ ËÁ»À½ÊÀ½ÁÌËÊ½Ä½Î¹ÆÌ½	 ¹Ì½Æ Ï½Ê¼½ÆÆÁ»ÀÌ¹ÍË¿½Ä½Ë½Æ ºÒÏ–
¿½Ë»ÀÊÁ½º½Æ•

z � ½ÆËÇÊ¹¼Ê½ËË½
z ���

� ½ÆËÇÊ¼¹Ì½Æ ÃÇÈÁ½Ê½Æ

� ½ÆËÇÊ¼¹Ì½Æ ÃÇÈÁ½Ê½Æž

�\]\Y[VaSYl[kS c`aK ˜
[\NXV ¯�k`a_\S VUZS ˜
[S[VS c_\N[o

� ½ÆËÇÊ¼¹Ì½Æ ÃÇÈÁ½Ê½Æ

�
����� Ã¾¹ � ÊÇr ºÍË �� ÀÂ
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� ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿
� ½ÆÆ ¼½Êw� ½Ë½Ìw¼ÍÊ»À¿½¾PÀÊÌ ÏÁÊ¼“ Ë½ÌÒÌ ¼½Ê� ½ÆËÇÊ ¼Á½� ½ÊÌ½
¾ÇÄ¿½Æ¼½Ê� ½ÆPÈÍÆÃÌ½ ¹Í¾ ¼Á½� ½Ë½ÌÏ½ÊÌ½¼ËÁ½À½� ¹º½ÄÄ½½ÒÍÊP»Ã•¿½

� ½ÆPº½Ê½Á»À � ÍÆÃÌÁÇÆ � ½Ë½ÌÏ½ÊÌ

� ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿½Æ� ¹Ð–�̃ º¿Ä½Á»À ½Å ¼¼½

� ÁÆ–�̃ º¿Ä½Á»À � ½ËËº½Ê½Á»ÀË½Æ¼½ ÁÆ
Å ¼¼½À½

� ½¼ÁÍÅ � ÄPËËÁ¿Ã½ÁÌ

� ½ÀÜÄÌ½Ê¾ÇÊÅ ÆÁ»ÀÌ º½Ã¹ÆÆÌ

	 ÜÅÈ¾ÍÆ¿ ½Ë

� ÁÆ½¹ÊÁËÁ½ÊÍÆ¿ � ÁÆ½¹Ê

� À¹ÆÆ½Ä �� ÄÁÆ–


� ½ÆËÇÊ˜��� � ½ÆËÇÊ

	 ÁËÈÄ¹Ñ � ÆÒ½Á¿½Ï½ÊÌ �� ˜� ÍÌ

� ½ÊÎÁ»½ � ÍËÜÌÒÄÁ»À½Ê�� ˜� ½ÊÌ � ½»ÇÆ¼¹ÊÑ� ¹ÄÍ½¾


� ÍÌ ˜� »¹Ä½̃
 ÁÆÀ½ÁÌ 


�� ˜� ÍÌ ˜� »¹Ä½ ½–½½ÄÁÆ
 � ½–½

¾½½–½ÄÁÆ
 � ¾½½


� º¿Ä½Á»À½ÁÆÀ½ÁÌ Å¼¼½

	 Á½� ½ÊÌ½ ¾ÇÄ¿½Æ¼½Ê� ½ÆPÈÍÆÃÌ½ Ï½Ê¼½Æ ÅÁÌ ¼½Åw� ½Ë½ÌwÆÁ»ÀÌ¹Í¾
¼Á½� ½Ë½ÌÏ½ÊÌ½¼ËÁ½À½� ¹º½ÄÄ½½ÒÍÊP»Ã¿½Ë½ÌÒÌ•

� ½ÆPº½Ê½Á»À � ÍÆÃÌÁÇÆ � ½Ë½ÌÏ½ÊÌ

� ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿½Æ� ½ÆËÇÊ¹¼Ê½ËË½ Ã½ÁÆ� ½Ë½Ì

� ½ÊÎÁ»½ � ÈÊ¹»À½ Ã½ÁÆ� ½Ë½Ì

� ½ÊÃË½ÁÆËÌ½ÄÄÍÆ¿
� Á½� ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿“ ¼¹ÊPº½Ê ÀÁÆ¹ÍË Ï½Ê¼½Æ� È½ÒÁ¹ÄÈ¹Ê¹Å½Ì½Ê ¹Í¾
¼Á½	 ½¾¹ÍÄÌÏ½ÊÌ½ ÒÍÊP»Ã¿½Ë½ÌÒÌ–Á½

� »ÀÄ½ÈÈÒ½Á¿½Ê
	 Á½� ÁÆ–˜ÍÆ¼� ¹Ð–	̃ ÁËÌ¹ÆÒ˜ ÍÆ¼� ½ÅÈ½Ê¹ÌÍÊÏ½ÊÌ½ Ï½Ê¼½Æ ¹Í¾ ¼½Æ
¹ÃÌÍ½ÄÄ½Æ� ½ÊÌ ÒÍÊP»Ã¿½Ë½ÌÒÌ–

�\]\Y[VaSYl[kS N\UZ\T[\`aV [K`a_\WXV V QVKO[\`aVXV “ [K]_V ˜
ZS_• ]S_S`gSa \a\L_KTKSZke U[KgS[VW“ Z\QSYV_\NK[VS VYV
UK]V`l V N\`]_\VUNSQS[VS a_S[Q\N “ ˜ ]\XKUK[k [K ]_SQ`aKNYS[ ˜
[\W QKYSS `eSZS ZS[n–&\Q_\L[\S \]V`K[VS ZS[n ]_VNSQS[\ N
'cX\N\Q`aNS ]\ mX`]YcKaKfVV w#\QcYo V[QVXKfVV V [K`a_\WXVw–

¿½ � ½ÆËÇÊËÈ½ÒÁr Ë»À½� ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿–
À½ � ½ Æ¹»À� ½ÆËÇÊÌÑÈ“ ËÁ½À½� ¹ÈÁÌ½Äw� ½»ÀÆÁË»À½	 ¹Ì½Æw–
Á½ � È½ÒÁ¹ÄÈ¹Ê¹Å½Ì½Ê ËÁÆ¼� ¹Ê¹Å½Ì½Ê“ ¼Á½ ÅÁÌ ¼½Ê� ½¼Á½ÆËÇ¾ÌÏ¹Ê½���� Ï¹Ê½

¹Í¾ ¼½Ê� ½ÊÎÁ»½½º½Æ½ ÃÍÆ¼½ÆËÈ½ÒÁr Ë»À ½ÁÆ¿½ËÌ½ÄÄÌ Ï½Ê¼½Æ–

� ½Ë½Ì

�\]\Y[VaSYl[kS [K ˜
`a_\WXV

ÀÃ �
����� Ã¾¹ � ÊÇr ºÍË ��
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¿

Å
Ä

Å
Á̃��

˜¾
½

½
Â

¾
¾



Ã–Â � ½ÆPÈÄ¹Æ

�[d\_ZKfVo •

 ½ÄÄ ¼¹Ê¿½ËÌ½ÄÄÌ½� ½ÆP¾½ÆËÌ½Ê ËÌ½À½Æ Â½ Æ¹»À� ÍËËÌ¹ÌÌÍÆ¿ ÍÆ¼
� ÆÏ½Æ¼ÍÆ¿ ÆÁ»ÀÌ ÁÅÅ½Ê ÒÍÊ� ½Ê¾P¿ÍÆ¿–

� ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿

¾ü � ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿
	 ÁËÈÄ¹Ñ
	 Á¹¿ÆÇË½
� ½ÊÎÁ»½
�Æ¾Ç

¾–¾� ½ÆËÇÊ¹¼Ê½ËË½

¾¿Ã

¾–¿� ÁÆ–�̃ º¿Ä½Á»À
½½½–½


�
¾½–½½½Å ¼¼½

¾–¿ÁÂÅ ¼¼½

¾–À� ¹Ð–�̃ º¿Ä½Á»À
¾½½–½


�
½–½½½Å ¼¼½

Ã–ÄÅÆÅ ¼¼½

¾–Á� ½¼ÁÍÅ

� ÄPËËÁ¿Ã½ÁÌ

¾–Â� ½ÀÜÄÌ½Ê¾ÇÊÅ

� ¹¿½ÊÌ¹ÆÃ

¾–Ã� ÁÆ½¹ÊÁËÁ½ÊÍÆ¿ËÃÍÊÎ½

� ÁÆ½¹Ê

¾–Ä� À¹ÆÆ½Ä

�� ÄÁÆ–� ½ÊÌ

¾–Å	 ÜÅÈ¾ÍÆ¿

½Ë

¾–Æ� ½ÆËÇÊ˜���

� ½ÆËÇÊ

	 ÁËÈÄ¹Ñ

¿� ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿
ü 	 ÁËÈÄ¹Ñ

	 Á¹¿ÆÇË½
� ½ÊÎÁ»½
�Æ¾Ç

¿–¾� ÆÒ½Á¿½Ï½ÊÌ

�� ˜� ÍÌ

¿–Á� ½Ä½Í»ÀÌÍÆ¿

� ÍË¿½Ë»À¹ÄÌ½Ìú

�
����� Ã¾¹ � ÊÇr ºÍË �� ÀÄ
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	 Á¹¿ÆÇË½

À� ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿
	 ÁËÈÄ¹Ñ

ü 	 Á¹¿ÆÇË½
� ½ÊÎÁ»½
�Æ¾Ç

À–¾� »ÀÄ½ÈÈÒ½Á¿½Ê
	 ÁËÌ¹ÆÒ ÅÁÆ–•½–ÂÅ½Å ¼¼½
	 ÁËÌ¹ÆÒ Å¹Ð–•¾Ã–ÄÅÂÅ ¼¼½
� ˜ÅÁÆ–•À½–Ã s�
� ˜ÅÁÆ–•Á–Â s�

À–¿� ½ËËËÁ»À½ÊÀ½ÁÌ
ÀÃ ¼�

� ½ÊÜÌ½ËÌ¹ÌÍË
��

À–À� ÍÊÎ½Æ¹ÍËÏ¹ÀÄ


 »ÀÇÃÍÊÎ½

À–Á
 »ÀÇÃÍÊÎ½

	 ¹ÊËÌ½ÄÄÍÆ¿ ¼½Ê
 »ÀÇ̃
ÃÍÊÎ½

� ½ÊÎÁ»½

Á� ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿
	 ÁËÈÄ¹Ñ
	 Á¹¿ÆÇË½

ü � ½ÊÎÁ»½
�Æ¾Ç

Á–¾� Ì. ÊËÁ¿Æ¹Ä¹ÍËºÄ½Æ¼ÍÆ¿

� ½ÌÒÌ ÜÆ¼½ÊÆž

Á–¿
 ÊÏ½ÁÌ½ÊÌ½
 ÁÆËÌ½ÄÄÍÆ¿

� »ÀÆ½ÄÄ½
� PÄÄËÌ¹Æ¼ÜÆ¼½ÊÍÆ¿
¼� ¾Å ¯ÅÁÆ–½

Á–À� ÍËÜÌÒÄÁ»À½Ê�� ˜� ½ÊÌ

� ½»ÇÆ¼¹ÊÑ� ¹ÄÍ½ ¾

Á–Á� ÍÌ ˜� »¹Ä½̃
 ÁÆÀ½ÁÌ

� ÇÄÍÅ½Æ
ÀÄ

Á–Â�� ˜� ÍÌ ˜� »¹Ä½
½–½
 �

Â–½ÀÄ
¾½½–½
 �

Â½½½–½ÀÄ

Á–Ã� ÁÅÍÄ¹ÌÁÇÆ

� ÁÅÍÄ¹ÌÁÇÆ ËÌ¹ÊÌ½Æž

Á–Ä� ½Ë½Ì

� ½Ë½Ì ¹ÍËÄ. Ë½Æž

Á–Å� º¿Ä½Á»À½ÁÆÀ½ÁÌ

Å ¼¼½

Á–Æ� ÈÊ¹»À½

	 ½ÍÌË»À

Á–¾½� ½ÆËÇÊ¼¹Ì½Æ ÃÇÈÁ½Ê½Æ

� ½ÆËÇÊ¼¹Ì½Æ ÃÇÈÁ½Ê½Æž

Á–¾¾���

� ½ÌÒÌ ¹ÃÌÁÎÁ½Ê½Æž

�Æ¾Ç

Â� ÊÍÆ¼½ÁÆËÌ½ÄÄÍÆ¿
	 ÁËÈÄ¹Ñ
	 Á¹¿ÆÇË½
� ½ÊÎÁ»½

ü �Æ¾Ç

Â–¾� ½ÊÜÌ½ÌÑÈ

� ½ÊÁ½ÆÆÍÅÅ½Ê
¾¿ÀÁÂÃÄÅ

Â–¿� ¹ÄÁºÊÁ½Ê¼¹ÌÍÅ
¿¾–� ¹ÆÍ¹Ê ¿½½Æ
� Ç¾ÌÏ¹Ê½Î½ÊËÁÇÆ
À–Â½

Â–ÀÄ½ÌÒÌ½) Æ¼½ÊÍÆ¿Pº½Ê��

¿¾–� ¹ÆÍ¹Ê ¿½½Æ

Â–Á� ½ÆËÇÊÅ½ÊÃÅ¹Ä½

� ½ÌÒÌ ¹ÆÒ½Á¿½Æž

ÀÅ �
����� Ã¾¹ � ÊÇr ºÍË ��
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Ã–Ã (\e_K[S[VS QK[[ke ]K_KZSa_V_\NK[Vo

� fSYoe ]\Na\_[\O\ V`]\YlU\NK[Vo V [K`a_\WXV _SX\ZS[QcSa`o
UK]V`Kal QK[[kS c`aK[\NXV “ [K]_VZS_ “ N ma\Z _cX\N\Q`aNS ]\
mX`]YcKaKfVV“ K aKXTS `\e_K[Val Ve N K_eVNS–

&_V [KYVgVV Z\QcYo V[QVXKfVV V [K`a_\WXV QK[[kS c`aK[\NXV
�
����� Ã¾Z\T[\ `gVakNKal VU QKagVXK V `\e_K[oal Ve N
Z\QcYS ¼̀Z –'cX\N\Q`aN\ ]\ mX`]YcKaKfVV w#\QcYl V[QVXKfVV V
[K`a_\WXVw“ ZS[n w!\]V_\NKal QK[[kS QKagVXK w½–�K[[kS Q\YO\ ˜
N_SZS[[\ `\e_K[ona`o N Z\QcYS “ N a\Z gV`YS ]_V \a`ca`aNVV
]VaK[Vo QKagVXK–

&_V UKZS[S QKagVXK Z\QcYl V[QVXKfVV V [K`a_\WXV c`aK[KNYV˜
NKSa`o [K [\N\Z QKagVXS“ V `\e_K[S[[kS N Z\QcYS [K`a_\WXV
QK[[kS c`aK[\NXV UK]V`kNKna`o N [\NkW QKagVX aKXTS gS_SU
ZS[n w!\]V_\NKal QK[[kS QKagVXK w–

�
����� Ã¾¹ � ÊÇr ºÍË �� ÀÆ

Ã $K`a_\WXK ` ]\Z\iln Z\QcYo V[QVXKfVV V [K`a_\WXV ��������
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Ä &c`X N mX`]YcKaKfVn ` ]\Z\iln
���� Ï¹Ê½ V Q_cO\O\ ]_\O_KZZ[\O\
\LS`]SgS[Vo QYo [K`a_\WXV

Ä–¾ &\QXYngS[VS &! gS_SU �
������
��

3

1

2

'V` –¿Ã• &\QXYngS[VS &! ]_oZ\ X QKagVXc gS_SU�
������
��

¾ !KLSYl ��� X &!
¿ �
������
��
À �KagVX

�[ca_S[[SS ]\QXYngS ˜
[VS gS_SU V[aS_dSW`
�Ë�

Á½ �
����� Ã¾¹ � ÊÇr ºÍË ��

Ä &c`X N mX`]YcKaKfVn ` ]\Z\iln ���� Ï¹Ê½ V Q_cO\O\ ]_\O_KZZ[\O\
\LS`]SgS[Vo QYo [K`a_\WXV
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1 2

3

4

OPEN

TWIST

USB

LOCK

'V` –¿Ä• &\QXYngS[VS gS_SU `\SQV[VaSYl[kW XKLSYl�Ë�

¾ �[aS_dSW` hV[k �Ë� ¼� ÇÅ–½[K QKagVXS
¿ (\SQV[VaSYl[kW XKLSYl �Ë� V[aS_dSW`[\O\ KQK]aS_K�
������
��
À �
������
��
Á !KLSYl ��� X &!

)_SLcSZkS X\Z]\[S[ak •

z �
����� Ã¾
z &! ` ���� Ï¹Ê½ V ]\Qe\QoiVZ �
�� ˜	��
z �
������
��
z �`a\g[VX ]VaK[Vo VYV c`a_\W`aN\ d\_ZV_\NK[Vo `VO[KYK

Ä–¿ &K_KZSa_V_\NK[VS N ���� Ï¹Ê½

&K_KZSa_V_\NK[VS ` ]\Z\iln w!\YYSXfVV 	�� �̄��� Ï¹Ê½w\]V ˜
`K[\ N `\\aNSa`aNcniSZ _cX\N\Q`aNS “ X\a\_\S ]\`aKNYoSa`o
NZS`aS ` �	 “ K aKXTS Z\TSa Lkal UKO_cTS[\ ` [KhSW Q\ZKh[SW
`a_K[Vfk –&\Q_\L[cn V[d\_ZKfVn `Z –aKXTS N \[YKW[\N\W
`]_KNXS ���� Ï¹Ê½ V �
�� ˜	�� –

&_VZSgK[VS •
�Yo ]K_KZSa_V_\NK[Vo �
����� Ã¾[S\Le\QVZK aSXciKo
NS_`Vo !\YYSXfVV 	�� –

)SXciVS NS_`VV �
�� ˜	�� N NVQS !\YYSXfVV	�� ]\`aK ˜
NYona`o [K �	 NZS`aS ` aSXciSW NS_`VSW���� Ï¹Ê½–!\YYSXfVn
	�� N LKU\N\W NS_`VV NZS`aS `���� Ï¹Ê½ Z\T[\ aKXTS
LS`]YKa[\ `XKgKal gS_SU �[aS_[Sa –

�KO_cUXK \`ciS`aNYoSa`o ` `KWaKÏÏÏ –Î½¿¹–»ÇÅ gS_SU ZS[n
w	 ÇÏÆÄÇ¹¼Ëw˜ w� Ç¾ÌÏ¹Ê½w–

�[Sh[SS ]\QXYngS[VS
gS_SU V[aS_dSW` �Ë�

�
����� Ã¾¹ � ÊÇr ºÍË �� Á¾

Ä &c`X N mX`]YcKaKfVn ` ]\Z\iln ���� Ï¹Ê½ V Q_cO\O\ ]_\O_KZZ[\O\
\LS`]SgS[Vo QYo [K`a_\WXV
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Ä–À &K_KZSa_V_\NK[VS ` ]\Z\iln �	�

� aSXciVe NS_`Voe ]_\O_KZZ[\O\ \LS`]SgS[Vo �	� VZSna`o
\]V`K[Vo c`a_\W`aN N NVQS 
		 QYo QKagVX\N�
�� –&_V
V`]\YlU\NK[VV ]_SQkQciVe NS_`VW ]_\O_KZZ[\O\ \LS`]SgS[Vo
�	� aKXVS \]V`K[Vo c`a_\W`aN Z\T[\ LS`]YKa[\ UKO_cUVal
gS_SU �[aS_[Sa –

�KO_cUXK \`ciS`aNYoSa`o ` `KWaKÏÏÏ –Î½¿¹–»ÇÅ gS_SU ZS[n
w	 ÇÏÆÄÇ¹¼Ëw˜ w� Ç¾ÌÏ¹Ê½w–

Ä–Á (\e_K[S[VS QK[[ke ]K_KZSa_V_\NK[Vo

'SX\ZS[QcSa`o UK]V`Kal VYV `\e_K[Val QK[[kS ]K_KZSa_V_\NK ˜
[Vo QKagVXK QYo QKYl[SWhSO\ V`]\YlU\NK[Vo VYV [K`a_\WXV–

"VfS[UV_\NK[[Ko ]_\dS``V\[KYl[Ko NS_`Vo !\YYSXfVV �
��
	�� V ���� Ï¹Ê½ \LS`]SgVNKSa N\UZ\T[\`aV `\e_K[S[Vo V
]SgKaV ]_\SXa\N–

Á¿ �
����� Ã¾¹ � ÊÇr ºÍË ��

Ä &c`X N mX`]YcKaKfVn ` ]\Z\iln ���� Ï¹Ê½ V Q_cO\O\ ]_\O_KZZ[\O\
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Å %L`YcTVNK[VS V c`a_K[S[VS
[SV`]_KN[\`aSW

Å–¾ %L`YcTVNK[VS

&_V V`]\YlU\NK[VV ]\ [KU[KgS[Vn V [\_ZKYl[\W mX`]YcKaKfVV
\`\L\S \L`YcTVNK[VS [S a_SLcSa`o –

Å–¿ *`a_K[S[VS [SV`]_KN[\`aSW

"Vf\ “ mX`]YcKaV_cniSS c`a_\W`aN\ “ Q\YT[\ ]_V[oal `\\aNSa ˜
`aNcniVS ZS_k QYo c`a_K[S[Vo N\U[VXhVe [SV`]_KN[\`aSW –

'KL\aK c`a_\W`aNK eK_KXaS_VUcSa`o Nk`\X\W [KQST[\`aln –%Q̃
[KX\ N\UZ\T[k \aXKUk “ V`a\g[VX\Z X\a\_ke Z\TSa `aKal •

z �KagVX
z )Se[\Y\OVgS`XVW ]_\fS``
z &VaK[VS
z +\_ZV_\NK[VS `VO[KYK

� `YcgKS \aXKUK `[KgKYK [S\Le\QVZ\ ]_\NS_Val Nke\Q[\W
`VO[KY“ K aKXTS `\\LiS[Vo \L \hVLXKe [K Z\QcYS V[QVXKfVV V
[K`a_\WXV–�\YSS hV_\XVS N\UZ\T[\`aV QVKO[\`aVXV VZSna`o
]_V V`]\YlU\NK[VV &! ` ���� Ï¹Ê½ V ]\Qe\QoiVZ 	�� –�
L\YlhV[`aNS `YcgKSN ma\ ]\UN\YoSa c`aK[\NVal V c`a_K[Val
]_VgV[c \aXKUK–

&_V [S\Le\QVZ\`aV X\[`cYlaKfVW Z\T[\ \L_KaVal`o [K `S_NV` ˜
[cn O\_ogcn YV[Vn �
�� ]\ aSY –� ÁÆ ¾Å½Â ÅÂÅÂÂ½–

�\_ogKo YV[Vo _KL\aKSa X_cOY\`ca\g[\ `SZl Q[SW N [SQSYn –
!\[`cYlaKfVV QKna`o [K K[OYVW`X\Z oUkXS –!\[`cYlaKfVV LS` ˜
]YKa[kS ¼LSU cgSaK ]YKak UK aSYSd\[[kW UN\[\X½–

� `YSQcniSW aKLYVfS ]_VNSQS[k N\UZ\T[kS \hVLXV V ZS_k ]\
Ve c`a_K[S[Vn •

%hVLXK &_VgV[K *`a_K[S[VS

%aXKU `SOZS[aK
]_V ]\QXYngS ˜
[VV `YSQcniSO\
c`a_\W`aNK

&_SNkhS[\
ZKX`–U[KgS[VS
a\XK ]VaK[Vo \a
`\SQV[VaSYo
`SOZS[a\N

�UZS_Val ]\a_SLYS[VS a\XK “
cZS[lhVal `SOZS[a

#S_k ]\ c`a_K[S[Vn
[SV`]_KN[\`aSW

&_VgV[k \aXKU\N

*`a_K[S[VS [SV`]_KN ˜
[\`aSW

¿Á̃ gK`\NKo `S_NV`[Ko
O\_ogKo YV[Vo

&_\NS_XK � ÊÇr ºÍË ��
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%hVLXK &_VgV[K *`a_K[S[VS

$SNS_[\S ]_SQ ˜
`aKNYS[VS VUZS̃
_S[[\O\ U[KgS ˜
[Vo N � ÁÅ¹ÌÁ»� Â

� ÁÅ¹ÌÁ»� Â [S
Z\TSa V[aS_ ˜
]_SaV_\NKal
gV`Y\N\W d\_ ˜
ZKa �


 VUZS̃
_S[[\O\ U[KgS ˜
[Vo

*`aK[\NVal Z\QcYl ]_S\L_KU\NK ˜
[Vo \a � Á½Å½ÆË

� � ÁÅ¹ÌÁ»� Ä VŨ
ZS_S[[\S U[KgS ˜
[VS N`SOQK
]_SQ`aKNYS[\
XKX½

� &"! `\NZS ˜
`aVZ\ UKO_cTS̃
[k a\YlX\
gSak_S LKWaK

�`]\YlU\NKal dc[XfV\[KYl[kW Z\ ˜
QcYl ��� ¾ÁQYo \LS`]SgS[Vo N\U˜
Z\T[\`aV `\NZS`aVZ\W UKO_cUXV Â
LKWa\N

�UZS_S[[\S U[K ˜
gS[VS [K Z\QcYS
V[QVXKfVV V [K̃
`a_\WXV [S `\\a ˜
NSa`aNcSa U[KgS˜
[Vn [K &"!

#S[n
w�V`]YSW ˜
�[QVfV_cS ˜
Z\S U[KgS[VSw
[S c`aK[\NYS[\
[K w�� ˜� ÍÌ w

&_\NS_Val U[KgS[Vo V“ ]_V [S\Le\ ˜
QVZ\`aV“ V`]_KNVal

%a`ca`aNcSa
`NoUl ZSTQc
&"! V `Saln ��

&K_KZSa_k hV˜
[k V `X\_\`al
]S_SQKgV“ UKNṼ
`oiVS \a `\SQV ˜
[VaSYo `SOZS[̃
a\N“ c`aK[\NYS˜
[k [SNS_[\

&_\NS_Val QK[[kS V “ ]_V [S\Le\ ˜
QVZ\`aV“ V`]_KNVal

&_VL\_ [S ]\ ˜
oNYoSa`o ]_V c`˜
aK[\NYS[VV `No˜
UV

%L_KiS[[Ko ]\ ˜
Yo_VUKfVo XKLS̃
Yo � ÊÇr ºÍË 	�

&_\NS_Val `\SQV[VaSYl[cn YV[Vn
V“ ]_V [S\Le\QVZ\`aV “ V`]_KNVal

$SNS_[Ko \X\ ˜
[Sg[Ko [KO_cUXK

&_\NS_Val \X\[Sg[cn [KO_cUXc N
[KgKYS V N X\[fS hV[k V “ ]_V
[S\Le\QVZ\`aV “ V`]_KNVal N `\\aN –
`\ `]SfVdVXKfVSW

&_VL\_ [S ]\Q ˜
XYngS[ X `SÕ
ZS[ac“ KQ_S`
]_V`N\S[ QNK˜
TQk

&_\NS_Val V“ ]_V [S\Le\QVZ\`aV “
V`]_KNVal

&_V ]_VZS[S[VV N\ NU_kN\\]K`[ke U\[Ke `YSQcSa cgVakNKal
a_SL\NK[Vo X ZSTX\Z]\[S[a[kZ `\SQV[S[VoZ V`X_\LSU\]K`[ke
fS]SW–
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 ½¾À

z %a`ca`aNcSa VUZS_S[[\S U[KgS[VS

Æ �KagVX N dKUS UKO_cUXV

(\\LiS[Vo \L \hVL ˜
XKe [K Z\QcYS V[QVXK ˜
fVV V [K`a_\WXV
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Æ �KagVX [S \L[K_cTVNKSa me\˜`VO[KY“ [K]_ –“VŨUK \hVLXV
Z\[aKTK VYV [S]_KNVYl[\W c`aK[\NXV ]K_KZSa_\N

ž 
 ½¾Ä

z �VK]KU\[ c`aK[\NXV `YVhX\Z ZKYS[lXVW

Æ &S_Sc`aK[\NVal QVK]KU\[ “ cNSYVgVN V[aS_NKY ZSTQc
c`aK[\NXKZV � ÁÆV � ¹Ð

ž 
 ½ÀÃ

z %a`ca`aNcSa V`]\Y[VZ\S &% QKagVXK

Æ �k]\Y[Val \L[\NYS[VS &% VYV \a]_KNVal c`a_\W`aN\ [K
_SZ\[a

ž 
 ½Á¾

z �]]K_Ka[Ko \hVLXK “ QSdSXa mYSXa_\[VXV

Æ �KZS[Val c`a_\W`aN\ VYV \a]_KNVal SO\ [K _SZ\[a

ž 
 ¾¾À

z !\ZZc[VXKfV\[[kW X\[dYVXa

Æ �KZS[Val c`a_\W`aN\ VYV \a]_KNVal SO\ [K _SZ\[a

&\`YS c`a_K[S[Vo [SV`]_KN[\`aV “ S`YV ma\ [S\Le\QVZ\ N `NoUV `
]_VgV[\W [SV`]_KN[\`aV V ]_V[oakZV ZS_KZV ]\ SS c`a_K[S[Vn “
]\Na\_[\ Nk]\Y[Val QSW`aNVo “ \]V`K[[kS N OY –w&c`X N mX`]YcK̃
aKfVn w–

Å–À �KZS[K LY\XK mYSXa_\[VXV

�SdSXa[kW LY\X mYSXa_\[VXV ]_VL\_K Z\TSa Lkal UKZS[S[
`KZVZ ]\YlU\NKaSYSZ –

�Yo ]_VZS[S[Vo N\ NU_kN\\]K`[ke U\[Ke Z\T[\ V`]\YlU\NKal
a\YlX\ ]_VL\_k V LY\XV mYSXa_\[VXV ` `\\aNSa`aNcniSW ZK_ ˜
XV_\NX\W NU_kN\UKiVak–

�K]K`[\W LY\X mYSXa_\[VXV Z\T[\ UKXKUKal gS_SU `\\aNSa ˜
`aNcniSS ]_SQ`aKNVaSYl`aN\ �
�� –

� [\NkW LY\X mYSXa_\[VXV [S\Le\QVZ\ UKO_cUVal c`aK[\NXV
QKagVXK–)KXVS QK[[kS Z\Oca Lkal UKO_cTS[k •

z [K UKN\QS�
��
z [K ZS`aS `KZVZ ]\YlU\NKaSYSZ

� \L\Ve `YcgKoe [S\Le\QVZ\ NNS`aV `S_VW[kW [\ZS_ QKagVXK –
(S_VW[kW [\ZS_ \L\U[KgS[ [K aV]\N\Z hVYlQVXS QKagVXK “
N[ca_V X\_]c`K VYV N [KXYKQ[\W [K ]_VL\_ –

�SW`aNVo ]\`YS c`a_K ˜
[S[Vo [SV`]_KN[\`aSW

(S_VW[kW [\ZS_ QKa ˜
gVXK
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�[d\_ZKfVo •
&_V UKO_cUXS [K ZS`aS `[KgKYK [S\Le\QVZ\ `XKgKal gS_SU
�[aS_[Sa QK[[kS `]SfVdVXKfVV QKagVXK ¼̀Z –'cX\N\Q`aN\ ]\
mX`]YcKaKfVV�Y\X mYSXa_\[VXV½–

�Y\XV mYSXa_\[VXV `\\aNSa`aNcna aV]c QKagVXK V _KUYVgKna`o
]\ Nke\Qc `VO[KYK V ]VaK[Vn –

Å–Á %L[\NYS[VS &%

�Yo \L[\NYS[Vo &% [S\Le\QVZ\ `YSQcniSS •

z �KagVX
z &VaK[VS
z �
������
��
z &! ` &% ���� Ï¹Ê½
z +KWY ` KXacKYl[kZ &% QKagVXK

$K `KWaSwÏÏÏ –Î½¿¹–»ÇÅ¯¼ÇÏÆÄÇ¹¼ËwUKWaV Nw� Ç¾ÌÏ¹Ê½w–� ZS[n
wÈÄÁ»Ë˜¼½ÎÁ»½Ë ¹Æ¼ Ë½ÆËÇÊËwNkL_Kal `\\aNSa`aNcnicn `S_Vn
c`a_\W`aNK–&_KN\W X[\]X\W ZkhV gS_SU w� ¹Î½ Ì¹Ê¿½Ì ¹Ëw
`\e_K[Val ÒÁÈ̃dKWY“ [K]_VZS_ “ [K 'KL\gSZ `a\YS `N\SO\ X\Z]l ˜
naS_K–'K`]KX\NKal dKWYk VU K_eVNK“ [K]_VZS_ “ [K 'KL\gSZ
`a\YS–

&\QXYngVal QKagVX X ]VaK[Vn V c`aK[\NVal `NoUl ZSTQc &! V
QKagVX\Z gS_SU�
������
�� –�K]c`aVal ���� Ï¹Ê½ V c`aK[\ ˜
NVal `\SQV[S[VS ` QKagVX\Z“ [K]_VZS_ “ gS_SU &\Z\i[VXK
]_\SXaK �
�� –�KX_kal \X[\ ]K_KZSa_\N QKagVXK “ S`YV \[\
\aX_ka\ –

� ZS[n ���� Ï¹Ê½ NkL_Kal w�K[[kS c`a_\W`aNK w“
w�\]\Y[VaSYl[kS dc[XfVV wV w%L[\NVal &% c`a_\W`aNKw–

���� Ï¹Ê½ ]_\NS_oSa aSXcicn NS_`Vn K]]K_Ka[\O\ V ]_\O_KZZ ˜
[\O\ \LS`]SgS[Vo QKagVXK V \a\L_KTKSa maV QK[[kS–&_\fS``
QYVa`o ]_VLY–Ã½`SX–

$KTKal X[\]Xc w%L[\NVal &% wV V QYo UK]c`XK \L[\NYS[Vo
NkL_Kal À½Ð̃dKWY VU UKO_cTS[[\O\ _K[SS V _K`]KX\NK[[\O\
K_eVNK–%`aKYl[kS dKWYk LcQca c`aK[\NYS[k KNa\ZKaVgS`XV–�
UKNV`VZ\`aV \a QKagVXK“ QK[[kW ]_\fS`` Z\TSa QYVal`o ]_VLY –
¾gK`–

Å–Â 'SZ\[a ]_VL\_K

&_V [S\Le\QVZ\`aV _SZ\[aK `QSYKal `YSQcniSS •

( [KhSW `a_K[Vfk N �[aS_[SaS ÏÏÏ –Î½¿¹–»ÇÅ gS_SU ZS[n
w	 ÇÏÆÄÇ¹¼Ë̃� ÇÊÅÍÄ¹Ê½ ÍÆ¼� ½ÊÌÁr Ã¹Ì½˜ � ½È¹Ê¹ÌÍÊ¾ÇÊÅÍÄ¹ÊwUKO_c̃
UVal d\_ZcYo_ N\UN_KaK¼¿À �� ½–

$KU[KgS[VS

�KO_cUXK &% QKagVXK
[K &!

&\QO\a\NXK X \L[\NYS ˜
[Vn

�KO_cUXK &% N QKagVX

ÁÃ �
����� Ã¾¹ � ÊÇr ºÍË ��

Å %L`YcTVNK[VS V c`a_K[S[VS [SV`]_KN[\`aSW
¿

Å
Ä

Å
Á̃��

˜¾
½

½
Â

¾
¾



�K]\Y[S[VS aKX\O\ d\_ZcYo_K ]\UN\YVa Lk`a_\ V LSU Q\]\Y[V ˜
aSYl[ke UK]_\`\N ]_\VUNS`aV _SZ\[a –

z 'K`]SgKaKal V UK]\Y[Val LYK[X QYo XKTQ\O\ ]_VL\_K
z &_VL\_ \gV`aVal V c]KX\NKal QYo a_K[`]\_aV_\NXV
z �K]\Y[S[[kW d\_ZcYo_ V VZSniVS`o QK[[kS LSU\]K`[\`aV

]_VX_S]Val `[K_cTV [K c]KX\NXc
z *U[Kal KQ_S` \a]_KNXV c [KhSO\ _SOV\[KYl[\O\ ]_SQ`aKNV ˜

aSYo–�Zo [KhSO\ ]_SQ`aKNVaSYo N �KhSZ _SOV\[S Z\T[\
[KWaV [K `KWaSÏÏÏ –Î½¿¹–»ÇÅ N _KUQSYS• w� ÆÌ½ÊÆ½ÀÅ½Æ˜
�
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Æ �SZ\[aKT

Æ–¾ &\_oQ\X QSZ\[aKTK

�[VZK[VS š
&_V [KYVgVV \]K`[ke _KL\gVe c`Y\NVW ¼SZX\`al ]\Q QKNYS[VSZ “
Nk`\XKo aSZ]S_Kac_K“ KO_S``VN[kW VYV oQ\NVakW ]_\QcXa V a–] –½
QSZ\[aKT `YSQcSa Nk]\Y[oal ` `\LYnQS[VSZ `\\aNSa`aNcniVe
[\_Z aSe[VXV LSU\]K`[\`aV –

�k]\Y[Val QSW`aNVo “ \]V`K[[kS N ] –w#\[aKT wV w&\QXYngS[VS X
V`a\g[VXc ]VaK[Vo w“ N \L_Ka[\Z ]\_oQXS –

Æ–¿ *aVYVUKfVo

*`a_\W`aN\ `\`a\Va VU ]S_S_KLKakNKSZke ZKaS_VKY\N–!\[ ˜
`a_cXfVo ]\UN\YoSa YSOX\ \aQSYVal mYSXa_\[[kW LY\X–

�V_SXaVNK �


 ¿½½¿̄ÆÃ̄
�
�K[[\S c`a_\W`aN\ [S ]\QYSTVa QSW`aNVn �V_SXaVNk �



¿½½¿̄ÆÃ̄
� V `\\aNSa`aNcniVe [KfV\[KYl[ke UKX\[\N –�Yo
caVYVUKfVV c`a_\W`aN\ `YSQcSa [K]_KNYoal ]_oZ\ [K `]SfVKYV ˜
UV_\NK[[\S ]_SQ]_VoaVS “ ZV[co X\ZZc[KYl[kS ]c[Xak `L\_K
Zc`\_K “ X\a\_kS “ N `\\aNSa`aNVV ` �V_SXaVN\W�


 “ Z\Oca
V`]\YlU\NKal`o a\YlX\ QYo caVYVUKfVV ]_\QcXa\N YVg[\O\ ]\ ˜
a_SLYS[Vo–

*aVYVUKfVo N `\\aNSa`aNVV ` c`aK[\NYS[[kZV a_SL\NK[VoZV
V`XYngKSa [SOKaVN[kS ]\`YSQ`aNVo QYo gSY\NSXK V \X_cTKniSW
`_SQk V ]\UN\YoSa ]\Na\_[\ V`]\YlU\NKal fS[[kS ZKaS_VKYk –

#KaS_VKYk• `Z –] –w)Se[VgS`XVS QK[[kS w

&_V [SN\UZ\T[\`aV caVYVUV_\NKal c`a_\W`aN\ `KZ\`a\oaSYl[\ “
\L_KiKWaS`l X VUO\a\NVaSYn–
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¾½ &_VY\TS[VS

¾½–¾ )Se[VgS`XVS QK[[kS

%LiVS QK[[kS

!\[aKXaV_cniVS ` ]_\QcXa\Z ZKaS_VKYk
� &_V`\SQV[S[VS V ]_S\L_KU\NKaSYl

UNcXK
��	�

� *]Y\a[S[VS ZSTQc ]_S\L_KU\NKaSYSZ
UNcXK V ]_V`\SQV[S[VSZ


�	� “ ��� ¼� ÁÌÇÆ½

$S X\[aKXaV_cniVS ` ]_\QcXa\Z ZKaS_VKYk
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KYnZV[VW ` ]\_\hX\NkZ ]\X_kaVSZ “ À¾Ã�

� *]Y\a[S[VS ZSTQc X\_]c`\Z V X_k ˜
hX\W X\_]c`K

��� ¼X\_]c` VU [S_T –`aKYV½“̀VYVX\[ ¼X\_]c`
VU KYnZV[Vō]YK`aVXK½

� (Z\a_\N\S \X\hX\ N X_khXS X\_]c`K &\YVXK_L\[Ka

� !YSZZK UKUSZYS[Vo À¾Ã� Á̄À¾Ã�

�S` ¾“Å — Á XO¼Á — Å–Å ÄºË½“N UKNV`VZ\`aV \a
]_V`\SQV[S[Vo V X\_]c`K

#KX` –Z\ZS[a UKaoTXV _SUlLk ¿Â � Å

�ke\Q[Ko NSYVgV[K
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�_SZo fVXYK ÅÁÆ–¾`SX– ¼N UKNV`VZ\`aV \a c`aK[\NXV ]K_K˜
ZSa_\N½
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�e\Q[kS NSYVgV[k
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�VK]KU\[ VUZS_S[Vo
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� )SZ]S_Kac_K � ¾Å— � À½s� ¼� ÃÁ— � ÅÃs� ½

� %a[\`VaSYl[Ko NYKT[\`al ÁÂ— ÄÂ


� �KNYS[VS N\UQceK ÅÃ½— ¾½Ã½Åº¹Ê ¯ÅÃ— ¾½ÃÃ� ¹ ¼¾¿–Â— ¾Â–ÁÈËÁ¿½

&_\gVS X\[a_\Yl[kS c`Y\NVo
� %a_KTKaSYl �QSKYl[kW \a_KTKaSYl “ [K]_VZS_ ZSaKYYVgS̃

`XKo ]YVaK¿ Ð¿ Z ¼Ã–ÂÃÐÃ–ÂÃ¾Ì½

� "\T[kS \a_KTS[Vo (KZkW `VYl[kW Y\T[kW me\ ˜`VO[KY [K ¿½¼�
`YKLSS ]\YSU[\O\ me\ ˜`VO[KYK

,K_KXaS_V`aVXV VUZS_S[Vo

*Yla_KUNcX\NKo gK`a\aK Ä½Ã
 Ò

�[aS_NKY � ¿ `SX– ¼N UKNV`VZ\`aV \a c`aK[\NXV ]K_KZSã
_\N½

/V_V[K QVKO_KZZk [K]_KNYS[[\`aV ]_V
˜À ¼�

¾¾s

�_SZo c`]\X\S[Vo VYV _SKXfVV [K `XKg\X
Â½

� À `SX– ¼N UKNV`VZ\`aV \a c`aK[\NXV ]K_KZSã
_\N½

)\g[\`al VUZS_S[Vo

'KU_ShKniKo `]\`\L[\`al VUZS_S[Vo � ¾ÅÅ ¼½–½ÀÆÁÆ½

&\O_Sh[\`al VUZS_S[Vo Ã½ (Z –QVKO_KZZc

5 m (16.404 ft)4 m (13.123 ft)3 m (9.843 ft)2 m (6.562 ft)1 m  (3.28 ft)

10 mm (0.394 in)

4 mm (0.157 in)

-10 mm (-0.394 in)

-4 mm (-0.157 in)

'V` –¿Å• &\O_Sh[\`al VUZS_S[Vo �
����� Ã¾

�YVo[VS aSZ]S_Kac_k \X_cTKniSW `_SQk [K mYSXa_\[VXc QKagVXK Ä½

(_SQ[VW aSZ]S_Kac_[kW X\mddVfVS[a
[cYSN\O\ `VO[KYK¼aSZ]S_Kac_[Ko ]\ ˜
O_Sh[\`al ½

½“½Ã
 ¯¾½�

Â½ �_SZo Q\ NkQKgV ]_KNVYl[\O\ U[KgS[Vo ¼̀ ZKX` –\aXY\[S[VSZ ¾½
 ½
c_\N[o ]_V `XKgX\\L_KU[\Z VUZS[S[VV c_\N[o –

Ã½ �XYngKo [SYV[SW[\`al “ OV`aS_SUV` V [S]\Na\_oSZ\`al –
Ä½ %a[\`VaSYl[\ [\ZV[KYl[\O\ QVK]KU\[K VUZS_S[Vo –

Â½ �
����� Ã¾¹ � ÊÇr ºÍË ��

¾½ &_VY\TS[VS
¿

Å
Ä

Å
Á̃��

˜¾
½

½
Â

¾
¾



%X_cTKniVS c`Y\NVo

)SZ]S_Kac_K \X_cTKniSW `_SQk “ e_K[S˜
[Vo V a_K[`]\_aV_\NXV

˜Á½— � Å½s� ¼Á̃½— � ¾ÄÃs� ½

'KL\gVS c`Y\NVo

�KNYS[VS ]_\fS``K ˜¿½— ¿½½Ã� ¹ ¯˜½“¿ — ¿ º¹Ê ¼¿̃–Æ— ¿ÆÈËÁ¿½

)SZ]S_Kac_K ]_\fS``K ¼aSZ]S_Kac_K
]_S\L_KU\NKaSYo UNcXK½

˜Á½— � Å½s� ¼Á̃½— � ¾ÄÃs� ½

*`a\WgVN\`al X NVL_KfVV #SeK[VgS`XVS X\YSLK[Vo ` Á ¿ V Â — ¾½½�f Å½

4YSXa_\ZSeK[VgS`XVS QK[[kS ˜ V`]\Y[S[VS �� ÃÃ̄ �� ÃÄ V �� ÃÃ̄ �� ÃÅ” ½“¿ º¹Ê

!KLSYl[kW NN\Q '̄KUjSZ Æ½

� %Q[\XKZS_[kW X\_]c` z ¾ÐXKLSYl[kW NN\Q� ¿½Ð¾“Â ¼XKLSYl̃ :
Â — ÆZZ½“¾ÐUKOYchXK� ¿½Ð¾“Â

VYV•
z ¾ÐX\Y]Kg\X � ¿½Ð¾“Â” ¾ÐUKOYchXK� ¿½Ð¾“Â
VYV•
z ¾ÐX\Y]Kg\X 	 ��� “ ¾ÐUKOYchXK	 ���

VYV•

z ¾Ð_KUjSZ ¼N UKNV`VZ\`aV \a V`]\Y[S[Vo ½“
¾ÐUKOYchXK� ¿½Ð¾“Â

� �NceXKZS_[kW X\_]c` z ¾ÐXKLSYl[kW NN\Q� ¿½Ð¾“Â ¼XKLSYl•
: Â — ÆZZ½“¾ÐUKOYchXK� ¿½Ð¾“Â” ¾Ð
UKOYchXK� ¾ÃÐ¾“Â VYV NK_VK[a¾Ð_KUjSZ
� ¾¿Ð¾QYo�
��	�� Ã¾

VYV•
z ¾ÐX\Y]Kg\X 	 ��� “ ¾ÐUKOYchXK	 ��� “ ¾Ð

UKOYchXK� ¾ÃÐ¾“Â VYV ]\ UKXKUc¾Ð
_KUjSZ � ¾¿Ð¾QYo�
��	�� Ã¾

VYV•

z ¾Ð_KUjSZ ¼N UKNV`VZ\`aV \a V`]\Y[S[Vo ½“
¾ÐUKOYchXK� ¿½Ð¾“Â” ¾ÐUKOYchXK
� ¾ÃÐ¾“Â VYV NK_VK[a¾Ð_KUjSZ � ¾¿Ð¾
QYo�
��	�� Ã¾

&_cTV[[kS X\[aKXak QYo ]_\N\QK `SgS ˜
[VSZ

� ¿“Â ZZË¼��� ¾Á½

4YSXa_\ZSeK[VgS`XVS QK[[kS ˜ V`]\Y[S[VS �� ÃÃ̄ �� ÃÅ“ ¾º¹Ê

!KLSYl[kW NN\Q
� %Q[\XKZS_[kW X\_]c` ¾Ð�� ÃÅ̃XKLSYl[kW NN\Q� ¿½Ð¾“Â” ¾ÐUKOYchXK

� ¿½Ð¾“Â

Å½ &_\NS_S[\ N `\\aN –` �V_SXaVNKZV $SZSfX\O\ YY\WQK“
,K_KXaS_V`aVXK¿–

Æ½ � UKNV`VZ\`aV \a V`]\Y[S[Vo • � ¾¿Ð¾“ ]\ 	�� ÁÀÃÂ½“ 
 ¹ÊÌÁÆ¿“ Ǟ Åw�� –

�
����� Ã¾¹ � ÊÇr ºÍË �� Â¾

¾½ &_VY\TS[VS
¿

Å
Ä

Å
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�
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½
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� �NceXKZS_[kW X\_]c` ¾Ð�� ÃÅ̃XKLSYl[kW NN\Q� ¿½Ð¾“Â” ¾ÐUKOYchXK
� ¿½Ð¾“Â” ¾ÐUKOYchXK� ¾ÃÐ¾“Â

(\SQV[VaSYl[kW XKLSYl
� (SgS[VS ]_\N\QK ½“Â ZZË¼��� ¿½½

� (\]_\aVNYS[VS ]_\N\QK � ½“½ÀÃå¯ Z

� &_\g[\`al ]_V _K`aoTS[VV � ¾¿½½� ¼¿Ä½Äº¾½

� (aK[QK_a[Ko QYV[K Â Å ¼¾Ã–Á ¾Ì½

� #KX` –QYV[K ¾½½½Å ¼À¿Å½¾Ì½

� #V[ –_KQVc` VUOVLK ¿Â ZZ ¼½–ÆÅÁÁÆ½]_V ¿Â s� ¼ÄÄs� ½

� �VKZSa_ ]_VLY – Å ÅÅ ¼½–À¾ÂÁÆ½

� -NSa ¼̀aK[QK_a[kW“ �
 ½ .S_[kW

� -NSa ¼̀aK[QK_a[kW“ ��� ½ �\YcL\W

� -NSa ¼V`]\Y[S[VS 
 Ð½ �\YcL\W

#\QcYl V[QVXKfVV V [K`a_\WXV

&VaK[VS V ]S_SQKgK QK[[ke gS_SU QKagVX

�[QVXKa\_ �VQX\X_V`aKYYVgS`XVW a\gSg[\˜ZKa_Vg[kW
QV`]YSW

4YSZS[ak [K`a_\WXV Á XYKNVhV

(aS]S[l UKiVak
� [S c`aK[\NYS[ N QKagVXS �� ¿½

� c`aK[\NYS[ N QKagVXS LSU X_khXV �� Á½

#KaS_VKYk
� !\_]c` ���

� (Z\a_\N\S \X\hX\ &\YVm`a_\NKo ]YS[XK

&VaK[VS

'KL\gSS [K]_oTS[VS
� *`a_\W`aN\ LSU NU_kN\UKiVak Æ— À¿ � 	�

� *`a_\W`aN\ 

 Ð̃Á¹ Æ— ¿Á � 	�

� *`a_\W`aN\ 

 Ð̃¼ ¾Ã— À¿ � 	�

'KL\gSS [K]_oTS[VS ]_V ]\Q`NSaXS Z\QcYo V[QVXKfVV V [K`a_\WXV
� *`a_\W`aN\ LSU NU_kN\UKiVak ¾¿— À¿ � 	�

� *`a_\W`aN\ 

 Ð̃Á¹ ¾¿— ¿Á � 	�

� *`a_\W`aN\ 

 Ð̃¼ ¿½— À¿ � 	�

�`a\g[VX ]VaK[Vo ¯ZKX`–gV`Y\ QKagVX\N
� (\SQV[VaSYl hV[[ke `SOZS[a\N 	� ¯

��
ZKX`–À¿ ¼ZKX`–¾½]_V 
 Ð½

� !K_aK �
����� ÂÄ¾
� ZKX`–¾Â¼ZKX`–¾½]_V 
 Ð½

Â¿ �
����� Ã¾¹ � ÊÇr ºÍË ��

¾½ &_VY\TS[VS
¿
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�KiVaK

!YVZKaVgS`X\S V`]\Y[S[VS ¼N UKNV`VZ\`aV \a V`]\Y[S[Vo X\_]c`K ½
� &YK`aVX\NkW X\_]c` �� ÃÃ̄�� ÃÄ

� �YnZV[VSNkW X\_]c` ” X\_]c` VU [S ˜
_TKNSniSW `aKYV¼a\g[\S YValS ½”
X\_]c` VU [S_TKNSniSW `aKYV ¼mYSX̃
a_\]\YV_\NK[[kW ½

�� ÃÃ̄�� ÃÅ¼½“¿ º¹Ê½¾½½

� !\_]c` VU KYnZV[Vo VYV [S_T –`aKYV
¼a\g[\S YValS ½ ÑK_VK[a

�� ÃÃ̄�� ÃÅ¼¾º¹Ê½

!KaSO\_Vo ]S_S[K]_oTS[VW ���

!YK`` UKiVak ��

'KU_ShS[Vo

*`a_\W`aNK ` _KU_ShS[VoZV [K ]_VZS[S[VS “ N UKNV`VZ\`aV \a V`]\Y[S[Vo “ Z\Oca VZSal
\aYVgKniVS`o aSe[VgS`XVS QK[[kS –

�Yo aKXVe c`a_\W`aN `YSQcSa cgVakNKal `\\aNSa`aNcnicn Q\XcZS[aKfVn “ ]\`aKNYoSZcn
NZS`aS ` c`a_\W`aN\Z –�K[[cn Q\XcZS[aKfVn aKXTS Z\T[\ `XKgKal ` `KWaK ÏÏÏ –Î½¿¹–»ÇÅ
gS_SUw�
�� � ÇÇÄËwV wË½ÊÁ¹Ä ÆÍÅº½Ê Ë½¹Ê»ÀwYVL\ gS_SUw	 ÇÏÆÄÇ¹¼ËwV w� ÈÈÊÇÎ¹ÄËw–

¾½½ �Yo `\LYnQS[Vo QK[[\O\ NVQK UKiVak [cTS[ ]\Qe\QoiVW XKLSYl –

�
����� Ã¾¹ � ÊÇr ºÍË �� ÂÀ

¾½ &_VY\TS[VS
¿

Å
Ä

Å
Á̃�

�
˜¾

½
½

Â
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¾



¾½–¿ � ÊÇr ºÍË ��

+KWY V`e\Q[ke QK[[ke c`a_\W`aNK

+KWY V`e\Q[ke QK[[ke c`a_\W`aNK ¼��	 ½̀ \QS_TVa eK_KXaS_V`aVXV c`a_\W`aNK� ÊÇr ºÍË �� –
! aKXVZ eK_KXaS_V`aVXKZ \a[\`oa`o “ [K]_VZS_ “ Q\]c`aVZkS U[KgS[Vo `X\_\`aV ]S_SQKgV
QK[[ke “ K aKXTS QVKO[\`aVgS`XVS U[KgS[Vo V d\_ZKa VUZS_S[[ke U[KgS[VW“ NkQKNKSZke
c`a_\W`aN\Z �� –

�Yo ]_\SXaV_\NK[Vo `SaV � ÊÇr ºÍË VZSSa`o aKXTS _K`a_\NkW dKWY–4a\a dKWY c`aK[KNYṼ
NKSa`o KNa\ZKaVgS`XV NZS`aS ` ]_VNoUX\W dKWYK��	 –'K`a_\NkW dKWY `YcTVa QYo
`VZN\YVgS`X\O\ \a\L_KTS[Vo c`a_\W`aNK �� N ]_\O_KZZS X\[dVOc_V_\NK[Vo–

�QS[aVdVXKfV\[[kW [\ZS_
!KTQ\S c`a_\W`aN\ � ÊÇr ºÍË ]\YcgKSa \a %_OK[VUKfVV ]\YlU\NKaSYSW� ÊÇr ºÍË ¼��� ½\Q[\ ˜
U[Kg[kW VQS[aVdVXKfV\[[kW [\ZS_ ¼�	 ˜[\ZS_ ½–4a\a �	 ˜[\ZS_ `\QS_TVa`o aKXTS N VZS[V
`\\aNSa`aNcniSO\ dKWYK ��	 –*_\N[SZS_c �
����� Ã¾]_V`N\S[ �	 ˜[\ZS_ ½Ð½ÄÄ½¼À½Ð½“ V
SZc `\\aNSa`aNcSa dKWY��	 w�� mm½ÄÄ½–��	 w–�\]\Y[VaSYl[\ X dKWYc ��	 `\ `]SfVdVXK ˜
fVSW c`a_\W`aNK \]_SQSYS[[\O\ ]_\VUN\QVaSYo ��� ]_SQ\`aKNYoSa aKXTS \LiVW dKWY��	
`\ `]SfVdVXKfVSW ]_\dVYo –�Yo �
����� Ã¾V`]\YlUcSa`o \LiVW dKWY ��	 w�� ¾ÀÆÄ½¾–
��	 w–&_V V`]\YlU\NK[VV \LiSO\ dKWYK ��	 [S\Le\QVZ\ ` ]\Z\iln `\\aNSa`aNcniSO\
Q_KWNS_K c`a_\W`aNK	�� ]S_S[K`a_\Val QKagVX [K VQS[aVdVXKfV\[[kW [\ZS_ ]\ `]SfV ˜
dVXKfVV ]_\dVYo –&\ cZ\YgK[Vn QKagVX _KL\aKSa ` �	 ˜[\ZS_\Z ]\ `]SfVdVXKfVV ]_\VU ˜
N\QVaSYo–

&_VZSgK[VS •
&_V V`]\YlU\NK[VV dKWYK ��	 `\ `]SfVdVXKfVSW ]_\dVYo [K
&"! LcQSa ]S_S[S`S[\ XKX U[KgS[VS �� ˜��� “ aKX V U[KgS[VS
aSZ]S_Kac_k ¼̀Z –LY\X˜`eSZc w-VXYVgS`XKo ]S_SQKgK QK[[kew½–

-VXYVgS`XKo ]S_SQKgK QK[[ke
�\ N_SZo _KL\ak #K`aS_ XYK``K ¾¼[K]_ –“&"! ½fVXYVgS`XV `gVakNKSa QK[[kS VUZS_S[VW VU
QKagVXK–$K ]_SQ`aKNYS[[\W [VTS LY\X ˜`eSZS NVQ[\“ X XKXVZ QK[[kZ VZSSa Q\`ac]
X\[a_\YYS_ –

'V` –¿Æ• �
����� Ã¾• �Y\X ˜`eSZK `\ U[KgS[VSZ �� ¼�� ˜��� ½V Q\]\Y[VaSYl[kZ fVXYVgS`XVZ U[KgS[VSZ

�� � Ê¹ÆË¼Í»½Ê� ÄÇ»Ã
�� � ÍÆ»ÌÁÇÆ� ÄÇ»Ã

#\QcYV QKagVX\N ��
�Yo fVXYVgS`X\W ]S_SQKgV QK[[ke �
����� Ã¾VZSSa `YSQcniVS Z\QcYV•

z �� ¼�� ˜��� ½
� �[KgS[VS �� ˜��� dc[XfV\[KYl[\O\ LY\XK �� ¾]\`YS ]S_S`gSaK

ÂÁ �
����� Ã¾¹ � ÊÇr ºÍË ��

¾½ &_VY\TS[VS
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Å
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¾



z � ½ÅÈ½Ê¹ÌÍÊ½
� �[KgS[VS �� ˜��� dc[XfV\[KYl[\O\ LY\XK �� ¿ ]\`YS ]S_S`gSaK

z � ¼¼ÁÌÁÇÆ¹Ä� Ñ»ÄÁ»� ¹ÄÍ½
� �\]\Y[VaSYl[\S fVXYVgS`X\S U[KgS[VS ¼UKNV`Va \a V`a\g[VXK½

z � Ê½½� Ä¹»½
� �K[[kW Z\QcYl ]_VZS[oSa`o “ S`YV XKX\S̃YVL\ U[KgS[VS [S Q\YT[\ V`]\YlU\NKal`o N

LY\XS QK[[ke “ ]S_SQKNKSZ\Z ]_V fVXYVgS`X\Z \LZS[S ¼[K]_VZS_ “ QYo UKZSiS[Vo
aSZ]S_Kac_k V Q\]\Y[VaSYl[\O\ fVXYVgS`X\O\ U[KgS[Vo ½–

�XaVN[kZV Z\Oca Lkal ZKX`VZcZ a_V Z\QcYo –( ]\Z\iln &% QYo X\[dVOc_V_\NK[Vo ZK`aS_K
� ÊÇr ºÍË ]\`_SQ`aN\Z maVe Z\QcYSW Z\T[\ \]_SQSYVal `a_cXac_c ]S_SQKNKSZke fVXYVgS`XV
LY\X\N QK[[ke –&\_oQ\X aKX\O\ \]_SQSYS[Vo UKNV`Va \a V`]\YlUcSZ\O\ &% QYo X\[dVOc_V˜
_\NK[Vo–

&_VZSgK[VS •
#\QcYV VZSna QNS NS_`VV•

z X\_\aXcn ˜ QYo ZK`aS_\N� ÊÇr ºÍË “ X\a\_kS ]\QQS_TVNKna
a\YlX\ XKX\W˜YVL\ LKWawd\_ZKaK VQS[aVdVXKa\_Kw“ [K]_V ˜
ZS_ � ÄÄ½Æ� Ê¹¼Ä½Ñ

z QYV[[cn ˜ QYo ZK`aS_\N� ÊÇr ºÍË “ X\a\_kS ]\QQS_TVNKna
a\YlX\ QK[[kW LKWa wd\_ZKaK VQS[aVdVXKa\_Kw“ [K]_VZS_
� Á½Å½ÆË� Ä̃ À½½̄Á½½

&_VZS_k `a_cXac_k ]S_SQKNKSZ\O\ LY\XK QK[[ke
�KYSS ]_SQ`aKNYS[k ]_VZS_k a\O\ “ XKX Z\T[\ X\ZLV[V_\NKal Z\QcYV V XKX `a_cXac_V_cSa`o
`\\aNSa`aNcniVW ]S_SQKNKSZkW LY\X QK[[ke–

&_VZS_ ¾¼̀aK[QK_a[Ko c`aK[\NXK½̀ \ U[KgS[VSZ _K``a\o[Vo “ U[KgS[VSZ aSZ]S_Kac_k V
Q\]\Y[VaSYl[kZ fVXYVgS`XVZ U[KgS[VSZ •

z �� ¼�� ˜��� ½
z � ½ÅÈ½Ê¹ÌÍÊ½
z � ¼¼ÁÌÁÇÆ¹Ä� Ñ»ÄÁ»� ¹ÄÍ½

Byte-No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Format

Value

IEEE-754-
Flieskommazahl

PA-OUT
(FB1)

Status

Status
(FB1)

IEEE-754-
Flieskommazahl
Temperature

(FB2)

IEEE-754-
Flieskommazahl

Additional Cyclic
Value

Status

Status
(FB2)

Status

Status

&_VZS_ ¿ `\ U[KgS[VSZ _K``a\o[Vo “ U[KgS[VSZ aSZ]S_Kac_k“ LSU Q\]\Y[VaSYl[\O\
fVXYVgS`X\O\ U[KgS[Vo•

z �� ¼�� ˜��� ½
z � ½ÅÈ½Ê¹ÌÍÊ½
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z � Ê½½� Ä¹»½

Byte-No. 1 2 3 4 5 6 7 8 9 10
Format

Value

IEEE-754-
Flieskommazahl

PA-OUT
(FB1)

Status

Status
(FB1)

IEEE-754-
Flieskommazahl
Temperature

(FB2)

Status

Status
(FB2)

&_VZS_ À `\ U[KgS[VSZ _K``a\o[Vo V Q\]\Y[VaSYl[kZ fVXYVgS`XVZ U[KgS[VSZ “ LSU
U[KgS[Vo aSZ]S_Kac_k•

z �� ¼�� ˜��� ½
z � Ê½½� Ä¹»½
z � ¼¼ÁÌÁÇÆ¹Ä� Ñ»ÄÁ»� ¹ÄÍ½

(a_cXac_K ]S_SQKNKSZ\O\ LY\XK QK[[ke•

+\_ZKa QK[[ke Nke\Q[\O\ `VO[KYK

Byte4 Byte3 Byte2 Byte1 Byte0

Status Value (IEEE-754)

'V` –ÀÀ• +\_ZKa QK[[ke Nke\Q[\O\ `VO[KYK

�KWa `\`a\o[Vo `\\aNSa`aNcSa w&_\dVYn � ÊÇr ºÍË �� QYo c`a_\W`aN aSe[\Y\OVgS`X\O\
X\[a_\Yo wÀ–½–(\`a\o[VS w�UZS_S[[\S U[KgS[VS %! wX\QV_cSa`o XKXÅ½¼hS`a[KQfKaV_Vg[\S ½
¼� ÁÌÄ � ¾“ � ÁÌÃ — ½� ½½

ÂÃ �
����� Ã¾¹ � ÊÇr ºÍË ��

¾½ &_VY\TS[VS
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�UZS_S[[\S U[KgS[VS ]S_SQKSa`o XKX À¿̃ LVa\N\S gV`Y\ ` ]YKNKniSW UK]oa\W N d\_ZKaS
�


 ˜ÄÂÁ–

Byte n Byte n+1

Bit
7

VZ

Exponent

Bit
6
2

Bit
5
2

Bit
4
2

Bit
3
2

Bit
2
2

Bit
1
2

Bit
0
2

Bit
7
2

Bit
6
2

Bit
5
2

Bit
4
2

Bit
3
2

Bit
2
2

Bit
1
2

Bit
0
2

Sign
Bit Significant

7 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6 -7

Byte n+2 Byte n+3

Bit
7
2

Significant

Bit
6
2

Bit
5
2

Bit
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Value = (-1) VZ 2 (Exponent - 127) (1 + Significant)
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