
6mMxBQMB 6mMxBQMB

S�`�K2i`B /B iBTQ p2iiQ`2
AH K2++�MBbKQ /2H T�bb�;;BQ T2` p�HQ`2 /B mM BM/B`BxxQ +QMb2Mi2 BH
T�bb�;;BQ /B p2iiQ`B +QK2 T�`�K2i`B /B 7mMxBQMBfT`Q+2/m`2X
Zm�M/Q bB T�bb� mM p2iiQ`2 +QK2 T�`�K2i`Q �/ mM� 7mMxBQM2- BM
`2�Hi¨ bB bi� T�bb�M/Q HǶBM/B`BxxQ /2HHǶ2H2K2MiQ /B BM/B+2 yX
AH T�`�K2i`Q 7Q`K�H2 /2p2 2bb2`2 /B iBTQ TmMi�iQ`2 U�H iBTQ /2;HB
2H2K2MiB /2H p2iiQ`2V
/B bQHBiQ bB T�bb� �M+?2 H� /BK2MbBQM2 /2H p2iiQ`2 BM mM mHi2`BQ`2
T�`�K2i`QX
1b2KTBQ,

pQB/ bi�KT�o2iiQ`2UBMi  p- BMi /BKV
& BMi Bc
7Q` UB 4 yc B I /BKc BYYV
T`BMi7U]p(W/), W/$M]- B- p(B)Vc

'

K�BMUV
& BMi p2i(8) 4 &R- k- j- 9- 8'c
XXX
bi�KT�o2iiQ`2Up2i- 8Vc XXX '

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9y3 f 99e



6mMxBQMB 6mMxBQMB

S2` 2pB/2MxB�`2 +?2 BH T�`�K2i`Q 7Q`K�H2 ĕ mM p2iiQ`2 UQpp2`Q
HǶBM/B`BxxQ /2HHǶ2H2K2MiQ /B BM/B+2 yV- bB Tmǁ miBHBxx�`2 H� MQi�xBQM2
MQK2@T�`�K2i`Q() BMp2+2 /B  MQK2@T�`�K2i`QX
1b2KTBQ, pQB/ bi�KT�UBMi p()- BMi /BKV & XXX '
aB Tmǁ �M+?2 bT2+B}+�`2 H� /BK2MbBQM2 M2H T�`�K2i`Q- K� [m2bi� pB2M2
B;MQ`�i�X
1b2KTBQ, pQB/ bi�KT�UBMi p(8)- BMi /BKV & XXX '
*QK2 �H bQHBiQ- M2H T`QiQiBTQ /2HH� 7mMxBQM2 BH MQK2 /2H T�`�K2i`Q
Up2iiQ`2V Tmǁ �M+?2 K�M+�`2X
1b2KTBQ, pQB/ bi�KT�UBMi ()- BMiVc

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9yN f 99e



6mMxBQMB 6mMxBQMB

AH T�bb�;;BQ /B mM p2iiQ`2 ĕ- /B 7�iiQ- mM T�bb�;;BQ T2` BM/B`BxxQX
=) G� 7mMxBQM2 Tmǁ KQ/B}+�`2 ;HB 2H2K2MiB /2H p2iiQ`2 T�bb�iQX
1b2KTBQ, G2iim`� /B mM p2iiQ`2X
pQB/ H2;;Bo2iiQ`2UBMi p()- BMi /BKV
&
BMi Bc
7Q` UB 4 yc B I /BKc BYYV
&

T`BMi7U]AKK2ii2`2 H^2H2K2MiQ /B BM/B+2 W/, ]- BVc
b+�M7U]W/]- �p(B)Vc

'
'

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9Ry f 99e



6mMxBQMB 6mMxBQMB

1b2KTBQ, S`Q;`�KK� +?2 H2;;2- BMp2`i2 2 bi�KT� mM p2iiQ`2 /B BMi2`B
OBM+Hm/2 Ibi/BQX?=
O/27BM2 GlL: 8

pQB/ H2;;Bo2iiQ`2UBMi ()- BMiVc
pQB/ bi�KT�o2iiQ`2UBMi ()- BMiVc
pQB/ BMp2`iBo2iiQ`2UBMi ()- BMiVc

K�BMUV
&
BMi p2ii(GlL:)c

H2;;Bo2iiQ`2Up2ii- GlL:Vc
T`BMi7U]o2iiQ`2 T`BK� /2HH^BMp2`bBQM2$M]Vc
bi�KT�o2iiQ`2Up2ii- GlL:Vc

BMp2`iBo2iiQ`2Up2ii- GlL:Vc
T`BMi7U]o2iiQ`2 /QTQ H^BMp2`bBQM2$M]Vc
bi�KT�o2iiQ`2Up2ii- GlL:Vc

'
G� /2}MBxBQM2 /2HH� T`Q+2/m`�
pQB/ BMp2`iBo2iiQ`2UBMi ()- BMiVc ĕ H�b+B�i� T2` 2b2`+BxBQX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9RR f 99e



6mMxBQMB 6mMxBQMB

S�bb�;;BQ /B K�i`B+B +QK2 T�`�K2i`B
Zm�M/Q T�bbB�KQ mM p2iiQ`2 �/ mM� 7mMxBQM2- T�bbB�KQ BM `2�Hi¨ BH
TmMi�iQ`2 U+Qbi�Mi2V �HHǶ2H2K2MiQ /B BM/B+2 yX
=) MQM b2`p2 bT2+B}+�`2 H� /BK2MbBQM2 /2H p2iiQ`2 M2H T�`�K2i`Q 7Q`K�H2X
Zm�M/Q T�bbB�KQ mM� K�i`B+2 � mM� 7mMxBQM2- T2` TQi2` �++2/2`2
+Q``2ii�K2Mi2 �;HB 2H2K2MiB- H� 7mMxBQM2 /2p2 +QMQb+2`2 BH MmK2`Q /B
+QHQMM2 /2HH� K�i`B+2X G2 K�i`B+B bQMQ BM7�iiB K2KQ`Bxx�i2
HBM2�`K2Mi2- mM� `B;� /QTQ HǶ�Hi`�X
=) LQM TQbbB�KQ bT2+B}+�`2 BH T�`�K2i`Q M2HH� 7Q`K� K�i()()- +QK2 T2` B
p2iiQ`B- K� /Q##B�KQ bT2+B}+�`2 BH MmK2`Q /B +QHQMM2X
1b2KTBQ, pQB/ bi�KT�UBMi K�i()(8)- BMi `B;?2V &XXX'
AH KQiBpQ ĕ b2KTHB+2, T2` �++2/2`2 �/ mM ;2M2`B+Q 2H2K2MiQ /2HH�
K�i`B+2- K�i(B)(D)- H� 7mMxBQM2 /2p2 +�H+QH�`2 HǶBM/B`BxxQ /B i�H2
2H2K2MiQ K�i Y Q77b2iX S2` +�H+QH�`2 +Q``2ii�K2Mi2 Q77b2i ĕ
M2+2bb�`BQ b�T2`2 BH MmK2`Q /B +QHQMM2 *X
GǶBM/B`BxxQ /B K�i(B)(D) ĕ BM7�iiB,

K�i Y UB · * · bBx2Q7UBMiVV Y UD · bBx2Q7UBMiVV
*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9Rk f 99e



6mMxBQMB 6mMxBQMB

_B�bbmK2M/Q,
T2` +�H+QH�`2 HǶBM/B`BxxQ /2HHǶ2H2K2MiQ K�i(B)(D) ĕ M2+2bb�`BQ
+QMQb+2`2,

BH p�HQ`2 /B K�i- Qpp2`Q HǶBM/B`BxxQ /2H T`BKQ 2H2K2MiQ /2HH� K�i`B+2
HǶBM/B+2 /B `B;� B /2HHǶ2H2K2MiQ
HǶBM/B+2 /B +QHQMM� D /2HHǶ2H2K2MiQ
BH MmK2`Q * /B +QHQMM2 /2HH� K�i`B+2

L2HH� K�i`B+2 b2;m2Mi2- �/ 2bX- HǶBM/B`BxxQ /B K�i(R)(y) ĕ K�i Y UR ·
j · bBx2Q7UBMiVV Y Uy · bBx2Q7UBMiVV- Qpp2`Q bB i`Qp� ǳ� 9
BMi2`B /� K�iǴX

9 e 8
e R N

AM ;2M2`�H2- BM mM T�`�K2i`Q /B iBTQ �``�v p�MMQ bT2+B}+�i2 imii2 H2
/BK2MbBQMB- i`�MM2 2p2Mim�HK2Mi2 H� T`BK�X
RX p2iiQ`2, MQM b2`p2 bT2+B}+�`2 BH MmK2`Q /B 2H2K2MiB
kX K�i`B+2, #BbQ;M� bT2+B}+�`2 BH MmK2`Q /B +QHQMM2- K� MQM b2`p2 BH

MmK2`Q /B `B;?2
*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9Rj f 99e



6mMxBQMB 6mMxBQMB

1b2`+BxBQ
.2}MB`2 H2 7mMxBQMBfT`Q+2/m`2 miBHBxx�i2 M2H b2;m2Mi2 T`Q;`�KK� 2 +QKTH2i�`2
+QM ;HB QTTQ`imMB T�`�K2i`B �iim�HB H� +?B�K�i� /B br�T BM KQ/Q +?2 BH bmQ 2z2iiQ
bB� /B b+�K#B�`2 ;HB 2H2K2MiB KBMBKQ 2 K�bbBKQ /2H p2iiQ`2X

OBM+Hm/2 Ibi/BQX?=
O/27BM2 GlL: Ry

pQB/ H2;;Bp2i UBMi () p2i- BMi /BKVc
pQB/ bi�KT�p2i UBMi () p2i- BMi /BKVc
BMi BM/B+2nKBMBKQ UBMi p2i()- BMi /BKVc
BMi BM/B+2nK�bbBKQ UBMi p2i()- BMi /BKVc
pQB/ br�T UBMi  - BMi  Vc

K�BMUV
&
BMi p2iiQ`2(GlL:)- TQbnKBM- TQbnK�tc

H2;;Bp2iUp2iiQ`2- GlL:Vc
TQbnKBM 4 BM/B+2nKBMBKQUp2iiQ`2- GlL:Vc
TQbnK�t 4 BM/B+2nK�bbBKQUp2iiQ`2- GlL:Vc
br�T U\- \Vc f b+�K#BQ /2;HB 2H2K2MiB KBMBKQ 2 K�bbBKQ  f
T`BMi7U]o2iiQ`2 /QTQ HQ b+�K#BQ /2HH^2H2K2MiQ KBMBKQ 2 K�bbBKQ,$M]Vc
bi�KT�p2iUp2iiQ`2- GlL:Vc

'

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9R9 f 99e



6mMxBQMB hBTB mb2`@/2}M2/

hBTB mb2`@/2}M2/

AH * K2ii2 � /BbTQbBxBQM2 mM BMbB2K2 /B iBTB /B /�iQ T`2/2}MBiB UiBTB
#mBHi@BMV 2 /2B K2++�MBbKB T2` /2}MB`2 MmQpB iBTB UiBTB mb2`@/2}M2/V
o2/B�KQ H2 `2;QH2 ;2M2`�HB +?2 ;Qp2`M�MQ H� /2}MBxBQM2 /B MmQpB iBTB 2
[mBM/B B +Qbi`miiB HBM;mBbiB+B U+Qbi`miiQ`BV +?2 BH * K2ii2 � /BbTQbBxBQM2X
hmiiB B iBTB MQM T`2/2}MBiB miBHBxx�iB BM mM T`Q;`�KK� /2pQMQ 2bb2`2
/B+?B�`�iB +QK2 Q;MB �Hi`Q 2H2K2MiQ /2H T`Q;`�KK�X lM� /B+?B�`�xBQM2
/B iBTQ pB2M2 7�ii� /B bQHBiQ M2HH� T�`i2 /B+?B�`�iBp� /2H T`Q;`�KK�X

T�`i2 /B+?B�`�iBp� ;HQ#�H2,
/B+?B�`�xBQMB /B +Qbi�MiB
/B+?B�`�xBQMB /B iBTB
/B+?B�`�xBQMB /B p�`B�#BHB
T`QiQiBTB /B 7mMxBQMBfT`Q+2/m`2

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9R8 f 99e



6mMxBQMB hBTB mb2`@/2}M2/

.B+?B�`�xBQM2 /B iBTQ
lM� /B+?B�`�xBQM2 /B iBTQ UivT2 /2+H�`�iBQMV +QMbBbi2 M2HH� T�`QH�
+?B�p2 ivT2/27 b2;mBi� /�,

H� `�TT`2b2Mi�xBQM2 Q +Qbi`mxBQM2 /2H MmQpQ iBTQ UQpp2`Q H� bT2+B}+� /B
+QK2 ĕ +Qbi`mBiQ � T�`iB`2 /�B iBTB ;B¨ 2bBbi2MiBV
BH MQK2 /2H MmQpQ iBTQ
BH bBK#QHQ c +?2 +?Bm/2 H� /B+?B�`�xBQM2

1b2KTBQ, ivT2/27 BMi �MMQc
lM� pQHi� /2}MBiQ 2 MQKBM�iQ mM MmQpQ iBTQ- ĕ TQbbB#BH2 miBHBxx�`HQ
T2` /B+?B�`�`2 MmQpB Q;;2iiB U�/ 2bX p�`B�#BHBV /B [m2H iBTQX
1b2KTBQ,
7HQ�i tc
�MMQ �c
LQi�, AM * bB TQbbQMQ �M+?2 /2}MB`2 iBTB b2Mx� mb�`2 ivT2/27X
Zm2biǶmHiBK� +QMb2Mi2 HǶ�bbQ+B�xBQM2 /B mM MQK2 UB/2MiB}+�iQ`2V � mM
MmQpQ iBTQX S2` mMB7Q`KBi¨ 2 H2;;B#BHBi¨ /2H +Q/B+2 mb2`2KQ bT2bbQ
ivT2/27 T2` /2}MB`2 MmQpB iBTBX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9Re f 99e



6mMxBQMB hBTB mb2`@/2}M2/

hBTB b2KTHB+B mb2`@/2}M2/
_B/2}MBxBQM2, lM MmQpQ iBTQ Tmǁ 2bb2`2 /2}MBiQ `BMQKBM�M/Q mM
iBTQ ;B¨ 2bBbi2Mi2 U+BQĕ +`2�M/QM2 mM �HB�bV

ivT2/27 hBTQ1bBbi2Mi2 LmQpQhBTQc
/Qp2 hBTQ1bBbi2Mi2 Tmǁ 2bb2`2 mM iBTQ #mBHi@BM Q mb2`@/2}M2/X
1b2KTBQ,
ivT2/27 BMi �MMQc
ivT2/27 BMi M�im`�H2c
ivT2/27 +?�` +�`�ii2`2c

1MmK2`�xBQM2, *QMb2Mi2 /B /2}MB`2 mM MmQpQ iBTQ 2MmK2`�M/Q B
bmQB p�HQ`B- +QM H� b2;m2Mi2 bBMi�bbB

ivT2/27 2MmK &pR- pk- XXX - pF' LmQpQhBTQc
1b2KTBQ,
ivT2/27 2MmK &HmM- K�`- K2`- ;BQ- p2M- b�#- /QK' :BQ`MQc
ivT2/27 2MmK &;2M- 72#- K�`- �T`- K�;- ;Bm-

Hm;- �;Q- b2i- Qii- MQp- /B+' J2b2c
ivT2/27 2MmK &K- 7' b2bbQc

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9Rd f 99e



6mMxBQMB hBTB mb2`@/2}M2/

A p�HQ`B 2H2M+�iB M2HH� /2}MBxBQM2 /B mM MmQpQ iBTQ 2MmK2`�iQ- bQMQ
B/2MiB}+�iQ`B +?2 `�TT`2b2Mi�MQ +Qbi�MiB /B [m2H iBTQ U2b�ii�K2Mi2
+QK2 y- R- k- XXX bQMQ +Qbi�MiB /2H iBTQ BMi- Q ^�^- ^#^- XXX
bQMQ +Qbi�MiB /2H iBTQ +?�`VX
.mM[m2- b2 /B+?B�`B�KQ mM� p�`B�#BH2
:BQ`MQ ;c
TQbbB�KQ b+`Bp2`2 HǶ�bb2;M�K2MiQ
; 4 K�`c
G2 +Qbi�MiB /2B iBTB 2MmK2`�iB MQM p�MMQ `�++?Bmb2 i`� pB`;QH2ii2 Q i`�
�TB+B5
LX"X AH +QKTBH�iQ`2 �bbQ+B� �B MQKB miBHBxx�iB T2` /2MQi�`2 H2 +Qbi�MiB
/2B iBTB 2MmK2`�iB p�HQ`B M�im`�HB T`Q;`2bbBpBX
1b2KTBQ, BH p�HQ`2 �bbQ+B�iQ � ; /QTQ HǶ�bb2;M�K2MiQ ;4K�` ĕ BH
MmK2`Q M�im`�H2 UBMi2`QV RX
=) K�M+�Mx� /B �bi`�xBQM2, ĕ TQbbB#BH2 7�`2 `B72`BK2MiQ �HH�
`�TT`2b2Mi�xBQM2 /2B p�HQ`BX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9R3 f 99e



6mMxBQMB hBTB mb2`@/2}M2/

G� `2H�xBQM2 i`� BMi2`B 2 iBTB 2MmK2`�iB +QMb2Mi2 /B �TTHB+�`2 � [m2biB
mHiBKB H2 b2;m2MiB QT2`�xBQMB,

QT2`�xBQMB �`BiK2iB+?2, Y-@- -f-W
m;m�;HB�Mx� 2 /Bbm;m�;HB�Mx�, 4- 54
+QM7`QMiQ, I-I4-=-=4

aB MQiB +?2 H� `2H�xBQM2 /B T`2+2/2Mx� i`� B p�HQ`B U+?2 /2i2`KBM�
HǶ2bBiQ /2HH2 QT2`�xBQMB /B +QM7`QMiQV /BT2M/2 /�HHǶQ`/BM2 BM +mB
p2M;QMQ 2H2M+�iB B p�HQ`B /2H iBTQ �H KQK2MiQ /2HH� bm� /2}MxBQM2X
1b2KTBQ, *QM H2 /B+?B�`�xBQMB pBbi2 BM T`2+2/2Mx�
HmM I ;BQ ĕ p2`Q UmM BMi2`Q /Bp2`bQ /� yV �T` I4 72# ĕ 7�HbQ UBH
p�HQ`2 BMi2`Q yV
AH * i`�ii� [m2biB iBTB +QK2 `B/2}MBxBQM2 /B BMi

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9RN f 99e



6mMxBQMB hBTB mb2`@/2}M2/

hBTB 7�B /� i2, B #QQH2�MB
aQHmxBQM2 R
ivT2/27 BMi "QQH2�Mc
"QQH2�M #c XXX
aQHmxBQM2 k
O/27BM2 6�Ga1 yc
O/27BM2 h_l1 RcXXX
ivT2/27 BMi "QQH2�Mc
"QQH2�M #c
XXX
aQHmxBQM2 j
ivT2/27 2MmK &6�Ga1- h_l1' "QQH2�McXXX
"QQH2�M #c
XXX

LX"X A p�HQ`B p�MMQ 2H2M+�iB +QK2 bQT`�- `BbT2ii�M/Q H� +QMp2MxBQM2
�/Qii�i� /�H *, BH p�HQ`2 y `�TT`2b2Mi� 7�HbQX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9ky f 99e



6mMxBQMB hBTB mb2`@/2}M2/

1b2KTBQ,
ivT2/27 2MmK &7�Hb2- i`m2' #QQH2�Mc

#QQH2�M 2p2M UBMi MV
&
B7 UM W k 44 yV

`2im`M i`m2c
2Hb2

`2im`M 7�Hb2c
'

#QQH2�M BKTHB2b U#QQH2�M T- #QQH2�M [V
&

B7 UTV
`2im`M [c

2Hb2
`2im`M i`m2c

'

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9kR f 99e



6mMxBQMB hBTB mb2`@/2}M2/

1b2KTBQ, lbQ /2H +Qbi`miiQ brBi+? +QM iBTB 2MmK2`�iB
ivT2/27 2MmK &HmM- K�`- K2`- ;BQ- p2M- b�#- /QK' :BQ`MQc
:BQ`MQ ;c
XXX
brBi+? U;V &
+�b2 HmM, +�b2 K�`, +�b2 K2`, +�b2 ;BQ, +�b2 p2M,

T`BMi7U]:BQ`MQ H�pQ`�iBpQ]Vc
#`2�Fc

+�b2 b�#, +�b2 /QK,
T`BMi7U]q22F@2M/]Vc
#`2�Fc

'

pQB/ bi�KT�:BQ`MQU:BQ`MQ ;V &
brBi+? U;V &
+�b2 HmM, T`BMi7U]HmM]Vc

#`2�Fc
XXX

+�b2 /QK, T`BMi7U]/QK]Vc
#`2�Fc

'

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9kk f 99e



6mMxBQMB hBTB mb2`@/2}M2/

hBTB bi`miim`�iB mb2`@/2}M2/
AH * MQM TQbbB2/2 iBTB bi`miim`�iB #mBHi@BM- K� 7Q`MBb+2 /2B +Qbi`miiQ`B +?2
T2`K2iiQMQ /B /2}MB`2 iBTB bi`miim`�iB �M+?2 TBmiiQbiQ +QKTH2bbBX
�``�v 2 TmMi�iQ`B TQbbQMQ 2bb2`2 pBbiB +QK2 +Qbi`miiQ`B /B iBTQ U/2}MBb+QMQ
mM iBTQ /B /�iQ MQM b2KTHB+2 � T�`iB`2 /� iBTB 2bBbi2MiBVX
lbQ /B ivT2/27 +QM �``�v 2 TmMi�iQ`B
AM ;2M2`�H2- mM� /B+?B�`�xBQM2 /B iBTQ K2/B�Mi2 ivT2/27 ?� H� 7Q`K� /B mM�
/B+?B�`�xBQM2 /B p�`B�#BH2 T`2+2/mi� /�HH� T�`QH� +?B�p2 ivT2/27- 2 +QM BH
MQK2 /B iBTQ �H TQbiQ /2H MQK2 /2HH� p�`B�#BH2X
L2H +�bQ /B �``�v 2 TmMi�iQ`B,

ivT2/27 hBTQ1H2K2MiQ hBTQ�``�v(.BK2MbBQM2)c
ivT2/27 hBTQSmMi�iQ  hBTQSmMi�iQ`2c

1b2KTBQ,
ivT2/27 BMi �``�v.B2+BAMi2`B(Ry)c
ivT2/27 BMi J�i`B+2h`2sZm�ii`Q(j)(9)c
ivT2/27 BMi  SmMiAMi2`Qc
�``�v.B2+BAMi2`B p2ic f BMi p2i(Ry)c  f
SmMAMi2`Q Tc f BMi  Tc  f
J�i`B+2h`2sZm�ii`Q K�i- K�iRc f BMi K�i(j)(9)c BMi K�iR(j)(9)c  f

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9kj f 99e



6mMxBQMB hBTB mb2`@/2}M2/

AH +Qbi`miiQ`2 bi`m+i
lM� bi`miim`� ĕ mMǶ�;;`2;�xBQM2 /B 2H2K2MiB +?2 TQbbQMQ 2bb2`2
2i2`Q;2M2B U/B iBTQ /Bp2`bQVX
1b2KTBQ,
bi`m+i T2`bQM� &

+?�` MQK2(R8)c
+?�` +Q;MQK2(ky)c
BMi 2i�c
b2bbQ bc '

H� T�`QH� +?B�p2 bi`m+i BMi`Q/m+2 H� /2}MBxBQM2 /2HH� bi`miim`�
T2`bQM� ĕ HǶ2iB+?2ii� /2HH� bi`miim`�- �ii`B#mBb+2 mM MQK2 �HH�
/2}MBxBQM2 /2HH� bi`miim`�
MQK2- +Q;MQK2- 2i�- b bQMQ /2iiB +�KTB /2HH� bi`miim`�

Ĕ �M+?2 TQbbB#BH2 /2}MB`2 bi`miim`2 +QM +�KTB QKQ;2M2B
bi`m+i +QKTH2t &
/Qm#H2 `2�Hc
/Qm#H2 BK�;c '

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9k9 f 99e



6mMxBQMB hBTB mb2`@/2}M2/

*�KTB /B mM� bi`miim`�
/2pQMQ �p2`2 MQKB mMBpQ+B �HHǶBMi2`MQ /B mM� bi`miim`�
bi`miim`2 /Bp2`b2 TQbbQMQ �p2`2 +�KTB +QM HQ bi2bbQ MQK2
B MQKB /2B +�KTB TQbbQMQ +QBM+B/2`2 +QM �Hi`B MQKB ;B¨ miBHBxx�iB U2bX
T2` p�`B�#BHB Q 7mMxBQMBV
1b2KTBQ,
BMi tc
bi`m+i � & +?�` tc BMi vc 'c
bi`m+i # & BMi rc 7HQ�i tc 'c

TQbbQMQ 2bb2`2 /B iBTQ /Bp2`bQ Ub2KTHB+2 Q �Hi`2 bi`miim`2V
mM +�KTQ /B mM� bi`miim`� MQM Tmǁ 2bb2`2 /2H iBTQ bi`miim`� +?2 bB bi�
/2}M2M/Q
mM +�KTQ Tmǁ T2`ǁ 2bb2`2 /B iBTQ TmMi�iQ`2 �HH� bi`miim`�
1b2KTBQ,
bi`m+i b & BMi �c

bi`m+i b  Tc 'c

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9k8 f 99e



6mMxBQMB hBTB mb2`@/2}M2/

.B+?B�`�xBQM2 /B p�`B�#BHB /B iBTQ bi`miim`�
G� /2}MBxBQM2 /B mM� bi`miim`� MQM T`QpQ+� �HHQ+�xBQM2 /B K2KQ`B�-
K� BMi`Q/m+2 mM MmQpQ iBTQ /B /�iQX
lM� pQHi� /2}MBiQ mM iBTQ bi`miim`� HQ bB Tmǁ mb�`2 T2` +Qbi`mB`2
p�`B�#BHB /B iBTB TBɍ +QKTHB+�iB, �``�v /B bi`miim`2- TmMi�iQ`B �
bi`miim`2- 2++X
1b2KTBQ, bi`m+i T2`bQM� iBxBQ- /Q+2MiB(Ry)-  Tc

iBxBQ ĕ mM� p�`B�#BH2 /B iBTQ bi`m+i T2`bQM�
/Q+2MiB ĕ mM p2iiQ`2 /B Ry 2H2K2MiB /B iBTQ bi`m+i T2`bQM�
T ĕ mM TmMi�iQ`2 � mM� bi`m+i T2`bQM�
LX"X, T2`bQM� iBxBQc 1``Q`25

lM� p�`B�#BH2 /B iBTQ bi`miim`� Tmǁ 2bb2`2 /B+?B�`�i� +QMi2bim�HK2Mi2
�HH� /2}MBxBQM2 /2HH� bi`miim`� UbB Tmǁ QK2ii2`2 HǶ2iB+?2ii�VX
1b2KTBQ,
bi`m+i bim/2Mi2 & % bi`m+i &

+?�` MQK2(ky)c % +?�` MQK2(ky)c
HQM; K�i`B+QH�c % HQM; K�i`B+QH�c
bi`m+i /�i� //Mc % bi`m+i /�i� //Mc

' bR- bkc % ' bR- bkc
*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9ke f 99e



6mMxBQMB hBTB mb2`@/2}M2/

lbQ /B ivT2/27 +QM bi`miim`2
GǶBbi`mxBQM2 ivT2/27 BMi`Q/m+2 bBMQMBKB T2` iBTB +Qbi`mB#BHB BM *X
aT2bbQ pB2M2 mb�i� T2` b2KTHB}+�`2 /B+?B�`�xBQMB +QKTH2bb2 2fQ T2`
`2M/2`2 TBɍ BMimBiBpQ HǶmbQ /B mM iBTQ BM mM� T�`iB+QH�`2 �++2xBQM2X
1b2KTBQ,
bi`m+i /�i� & BMi ;BQ`MQ- K2b2- �MMQc 'c

ivT2/27 bi`m+i /�i� .�i�c

GǶB/2MiB}+�iQ`2 .�i� ĕ mM bBMQMBKQ /2H iBTQ bi`m+i /�i�- +?2 Tmǁ
2bb2`2 miBHBxx�iQ M2HH2 /B+?B�`�xBQMB /B p�`B�#BHBX
.�i� /R- /kc
.�i� �TT2HHB(Ry)-  T/c

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9kd f 99e



6mMxBQMB hBTB mb2`@/2}M2/

PT2`�xBQMB bmHH2 bi`miim`2

aB TQbbQMQ �bb2;M�`2 p�`B�#BHB /B iBTQ bi`miim`� � p�`B�#BHB /2HHQ bi2bbQ
iBTQ bi`miim`�X GǶ�bb2;M�K2MiQ /B mM� p�`B�#BH2 bi`miim`� � mMǶ�Hi`�
�ppB2M2 �ii`�p2`bQ H� +QTB� K2K#`Q � K2K#`QX a2 H� bi`miim`�
+QMiB2M2 mM �``�v +QK2 K2K#`Q- �M+?2 HǶ�``�v pB2M2 /mTHB+�iQX
1b2KTBQ,
.�i� /R- /kc
XXX
/R 4 /kc
LQM ĕ TQbbB#BH2 BMp2+2 2z2iim�`2 BH +QM7`QMiQ i`� /m2 p�`B�#BHB /B iBTQ
bi`miim`�, bB /2pQMQ �p2`2 7mMxBQMB +?2 +QM7`QMi�MQ H2 bi`miim`2
1b2KTBQ,
bi`m+i /�i� /R- /kc
B7 U/R 44 /kV XXX 1``Q`25

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9k3 f 99e



6mMxBQMB hBTB mb2`@/2}M2/

GǶ2[mBp�H2Mx� /B iBTQ i`� bi`miim`2 ĕ T2` MQK2X
1b2KTBQ,
bi`m+i bR & BMi Bc 'c
bi`m+i bk & BMi Bc 'c
bi`m+i bR �- #c
bi`m+i bk +c

� 4 #c PE � 2 # bQMQ /2HHQ bi2bbQ iBTQ
� 4 +c 1``Q`25 � 2 + MQM bQMQ /2HHQ bi2bbQ iBTQ
aB Tmǁ Qii2M2`2 HǶBM/B`BxxQ /B mM� p�`B�#BH2 /B iBTQ bi`miim`� i`�KBi2
HǶQT2`�iQ`2 �X
aB Tmǁ `BH2p�`2 H� /BK2MbBQM2 /B mM� bi`miim`� +QM bBx2Q7X
1b2KTBQ, bBx2Q7Ubi`m+i /�i�V
�ii2MxBQM2, MQM ĕ /2iiQ +?2 H� /BK2MbBQM2 /B mM� bi`miim`� bB� T�`B
�HH� bQKK� /2HH2 /BK2MbBQMB /2B bBM;QHB +�KTBX
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6mMxBQMB hBTB mb2`@/2}M2/

�++2bbQ �B +�KTB /B mM� bi`miim`�

A +�KTB /B mM� bi`miim`� bB +QKTQ`i�MQ +QK2 p�`B�#BHB /2H iBTQ +Q``BbTQM/2Mi2
2 bB �++2/QMQ T2` MQK2X GǶ�++2bbQ �ppB2M2 i`�KBi2 HǶQT2`�iQ`2 TmMiQ
.�i� Q;;Bc
Q;;BX;BQ`MQ 4 kdc Q;;BXK2b2 4 RRc Q;;BX�MMQ 4 kykjc
T`BMi7U]W/ W/ W/]- Q;;BX;BQ`MQ- Q;;BXK2b2- Q;;BX�MMQVc

�++2bbQ i`�KBi2 mM TmMi�iQ`2 �HH� bi`miim`�X
.�i� Q;;B-  T/c
T/ 4 �Q;;Bc
U T/VX;BQ`MQ 4 kdc U T/VXK2b2 4 RRc U T/VX�MMQ 4 kykjc

LX"X *B pQ;HBQMQ H2 UV T2`+?û ǳXǴ ?� T`BQ`Bi¨ TBɍ �Hi� /B ǳ ǴX
PT2`�iQ`2 7`2++B�, +QK#BM� BH /2`272`2MxB�K2MiQ 2 HǶ�++2bbQ �H +�KTQ /2HH�
bi`miim`�X
T/@=;BQ`MQ 4kdc T/@=K2b2 4 RRc T/@=�MMQ 4 kykjc

LX"X, T/@=;BQ`MQ ĕ mM� �##`2pB�xBQM2 T2` U T/VX;BQ`MQX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9jy f 99e



6mMxBQMB hBTB mb2`@/2}M2/

h`� ;HB 2H2K2MiB /B mM� bi`miim`� Tmǁ 2bb2`2 +QMi2Mmi� mMǶ�Hi`� bi`miim`�
1b2KTBQ, �++2bbQ �H +�KTQ /B mM� bi`miim`� +?2 ĕ � bm� pQHi� +�KTQ /B
mMǶ�Hi`� bi`miim`�, i�MiB TmMiB [m�MiB B HBp2HHB /B �MMB/�K2MiQX

bi`m+i /BT2M/2Mi2
& S2`bQM� /�iB.BTc

.�i� /�i��bbmMxBQM2c
BMi biBT2M/BQc

'c
ivT2/27 bi`m+i /BT2M/2Mi2 .BT2M/2Mi2c

.BT2M/2Mi2 /BT-  Tc
XXX
/BTX/�i��bbmMxBQM2X;BQ`MQ 4 jc
/BTX/�i��bbmMxBQM2XK2b2 4 9c
/BTX/�i��bbmMxBQM2X�MMQ 4 RNNdc
XXX
UT@=/�i��bbmMxBQM2VX;BQ`MQ 4 8c
UT@=biBT2M/BQV 4 UT@=biBT2M/BQV Y Rkyc

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9jR f 99e



6mMxBQMB hBTB mb2`@/2}M2/

AMBxB�HBxx�xBQM2 /B bi`miim`2
Smǁ �pp2MB`2- +QK2 T2` B p2iiQ`B- +QM mM 2H2M+Q /B BMBxB�HBxx�iQ`BX
1b2KTBQ, .�i� Q;;B 4 & kd- RR- kykj '
a2 +B bQMQ K2MQ BMBxB�HBxx�iQ`B /B +�KTB /2HH� bi`miim`�- B +�KTB
`BK�M2MiB p2M;QMQ BMBxB�HBxx�iB � y UQ �H p�HQ`2 bT2+B�H2 LlGG- b2 BH
+�KTQ ĕ mM TmMi�iQ`2VX
S�bb�;;BQ /B T�`�K2i`B /B iBTQ bi`miim`�
Ĕ +QK2 T2` B T�`�K2i`B /B iBTQ b2KTHB+2 2 MQM +QK2 T2` ;HB �``�v,

BH T�bb�;;BQ ĕ T2` p�HQ`2 =) pB2M2 7�ii� mM� +QTB� /2HHǶBMi2`� bi`miim`�
/�H T�`�K2i`Q �iim�H2 � [m2HHQ 7Q`K�H2- BM+HmbB B K2K#`B /B iBTQ �``�vX
ĕ +QKmM[m2 TQbbB#BH2 bBKmH�`2 BH T�bb�;;BQ T2` BM/B`BxxQ �ii`�p2`bQ mM
TmMi�iQ`2

LQi�, T2` T�bb�`2 T2` p�HQ`2 �/ mM� 7mMxBQM2 mM p2iiQ`2 UBH p2iiQ`2-
MQM BH TmMi�iQ`2 �H bmQ T`BKQ 2H2K2MiQV ĕ bm{+B2Mi2 `�++?Bm/2`HQ BM
mM� bi`miim`�X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9jk f 99e



6mMxBQMB hBTB mb2`@/2}M2/

1b2KTBQ,
bi`m+i /BT2M/2Mi2

& S2`bQM� /�iB.BTc
.�i� /�i��bbmMxBQM2c
BMi biBT2M/BQc

'c
ivT2/27 bi`m+i /BT2M/2Mi2 .BT2M/2Mi2c

pQB/ �mK2MiQU.BT2M/2Mi2  T- BMi T2`+2Mim�H2V
&

BMi BM+`2K2MiQc
BM+`2K2MiQ 4 UT @= biBT2M/BQV  T2`+2Mim�H2 f Ryyc
T @= biBT2M/BQ 4 T @= biBT2M/BQ Y BM+`2K2MiQc

'

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 9jj f 99e


