
_2T`ûb2Mi�iBQM /2b /QMMû2b , ivT2b 2i p�H2m`b /2 #�b2
Zm2biBQM R Zm2H 2bi HǶ2MiB2` TQbBiB7 +Q/û 2M #�b2 k bm` 3 #Bib T�` H2 +Q/2 yyRy RyRy \ 9k

⇤ kR
⇤ 39
⇤ j

Zm2biBQM k Zm2HH2 2bi H� p�H2m` �{+?û2 ¨ HǶ2tû+miBQM /m T`Q;`�KK2 Svi?QM bmBp�Mi \
t 4 R
7Q` B BM `�M;2URyV,

t 4 t  k
T`BMiUtV Ryk9

⇤ k
⇤ kyyyyyyyyyy
⇤ ky93

Zm2biBQM j Zm2H 2bi HǶ2MiB2` `2H�iB7 +Q/û 2M +QKTHûK2Mi ¨ k bm` mM Q+i2i T�` H2 +Q/2 RRRR RRRR \ @R
⇤ @Rk3
⇤ @Rkd
⇤ k88

Zm2biBQM 9 Zm2 T2mi@QM /B`2 /m T`Q;`�KK2 Svi?QM bmBp�Mi /2 +�H+mH bm` H2b MQK#`2b ~Qii�Mib \
t 4 RXy
r?BH2 t 54 yXy,

t 4 t @ yXR GǶ2tû+miBQM T2mi M2 T�b bǶ�``āi2`- bB H� p�`B�#H2 t MǶ2bi D�K�Bb û;�H2 2t�+i2K2Mi ¨ yXyX
⇤ § H� }M /2 HǶ2tû+miBQM- H� p�`B�#H2 t p�mi @yXyyyyyRX
⇤ § H� }M /2 HǶ2tû+miBQM- H� p�`B�#H2 t p�mi yXyyyyyRX
⇤ GǶ2tû+miBQM bǶ�``āi2 bm` mM2 2``2m` 6HQ�iBM;SQBMi1``Q`X

Zm2biBQM 8 aB � 2i " bQMi /2b p�`B�#H2b #QQHû2MM2b- [m2HH2 2bi HǶ2tT`2bbBQM #QQHû2MM2 û[mBp�H2Mi2 ¨
UMQi �V Q` " \ U� �M/ "V Q` UMQi � Q` "V Q` UMQi � Q` MQi "V

⇤ U� �M/ "V Q` UMQi � Q` "V
⇤ UMQi � Q` "V Q` UMQi � Q` MQi "V
⇤ U� Q` "V Q` UMQi � Q` MQi "V

Zm2biBQM e Zm2HH2 2bi HǶ�{`K�iBQM p`�B2 +QM+2`M�Mi H2 +Q/�;2 lh6@3 /2b +�`�+iĕ`2b \ G2 +Q/�;2 lh6@3 2bi bm` R ¨ 9 Q+i2ibX
⇤ G2 +Q/�;2 lh6@3 2bi bm` 3 #BibX
⇤ G2 +Q/�;2 lh6@3 2bi bm` 3 Q+i2ibX
⇤ G2 +Q/�;2 lh6@3 2bi bm` d #BibX
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_2T`ûb2Mi�iBQM /2b /QMMû2b , ivT2b +QMbi`mBib
Zm2biBQM d �p2+ H� /û}MBiBQM /2 7QM+iBQM 7 bmBp�Mi2 2M Svi?QM- [m2HH2 2bi H� p�H2m` `2iQm`Mû2 T�` HǶ�TT2H
7U9k- kRV \
/27 7Ut-vV,

B7 t = v,
`2im`M v-t

2Hb2,
`2im`M t-v UkR-9kV

⇤ UkR-kRV
⇤ U9k-9kV
⇤ U9k-kRV

Zm2biBQM 3 �p2+ H� p�`B�#H2 �HT?�#2i /û}MB2 T�` HǶ�z2+i�iBQM bmBp�Mi2- [m2HH2 2bi HǶ2tT`2bbBQM Svi?QM
T2`K2ii�Mi /Ƕ�++û/2` ¨ H� H2ii`2 1 \
�HT?�#2i 4 (^�^- ^"^- ^*^- ^.^- ^1^- ^6^- ^:^- ^>^- ^A^- ^C^- ^E^- ^G^-

^J^- ^L^- ^P^- ^S^- ^Z^- ^_^- ^a^- ^h^- ^l^- ^o^- ^q^- ^s^- ^u^- ^w^) �HT?�#2i(9)
⇤ �HT?�#2i(8)
⇤ �HT?�#2i(^1^)
⇤ �HT?�#2iX1

Zm2biBQM N .�Mb H� /û}MBiBQM bmBp�Mi2 /2 H� 7QM+iBQM bQKK2 2M Svi?QM- [m2HH2 2bi HǶBMbi`m+iBQM ¨ �DQmi2` TQm`
[m2 H� p�H2m` `2iQm`Mû2 T�` HǶ�TT2H bQKK2U(Ry-RR-Rk-Rj-R9)V bQBi ey \
/27 bQKK2Ui�#V,

b 4 y
7Q` B BM `�M;2UH2MUi�#VV,

XXX
`2im`M b b 4 b Y i�#(B)
⇤ b 4 i�#(B)
⇤ i�#(B) 4 i�#(B) Y b
⇤ b 4 b Y B

Zm2biBQM Ry Zm2H 2bi H2 `ûbmHi�i /2 HǶûp�Hm�iBQM /2 HǶ2tT`2bbBQM Svi?QM bmBp�Mi2 \
(M  M 7Q` M BM `�M;2URyV) (y- R- 9- N- Re- k8- je- 9N- e9- 3R)

⇤ (y- R- 9- N- Re- k8- je- 9N- e9- 3R- Ryy)
⇤ (y- k- 9- 3- Re- jk- e9- Rk3- k8e- 8Rk)
⇤ (y- k- 9- 3- Re- jk- e9- Rk3- k8e- 8Rk- Ryk9)

Zm2biBQM RR *QKK2Mi T2mi@QM �++û/2` ¨ H� p�H2m` �bbQ+Bû2 ¨ mM2 +Hû /�Mb mM /B+iBQMM�B`2 \ PM T2mi v �++û/2` /B`2+i2K2Mi ¨ T�`iB` /2 H� +HûX
⇤ AH 7�mi T�`+Qm`B` H2 /B+iBQMM�B`2 �p2+ mM2 #Qm+H2 ¨ H� `2+?2`+?2 /2 H� +HûX
⇤ PM M2 T2mi T�b �++û/2` ¨ mM2 p�H2m` +QMi2Mm2 /�Mb mM /B+iBQMM�B`2 ¨ T�`iB` /ǶmM2 +HûX
⇤ AH 7�mi /Ƕ�#Q`/ /û+?Bz`2` H� +Hû TQm` �++û/2` ¨ mM /B+iBQMM�B`2X

k



Zm2biBQM Rk Zm2HH2 2bi H� p�H2m` �{+?û2 ¨ HǶ2tû+miBQM /m T`Q;`�KK2 Svi?QM bmBp�Mi \
TQ`ib 4 &^?iiT^ , 3y- ^BK�T^ , R9k- ^bKiT^ , k8'
TQ`ib(^7iT^) 4 kR
T`BMiUTQ`ib(^7iT^)V kR

⇤ E2v MQi 7QmM/
⇤ &^7iT^ , kR'
⇤ j

h`�Bi2K2Mi /2 /QMMû2b 2M i�#H2b
Zm2biBQM Rj Zm2HH2 2tT`2bbBQM Svi?QM T2`K2i /Ƕ�++û/2` �m MmKû`Q /2 iûHûT?QM2 /2 hQm`M2bQH- b�+?�Mi [m2
H2 `ûT2`iQB`2 � ûiû /û}MB T�` HǶ�z2+i�iBQM bmBp�Mi2 ,
`2T2`iQB`2 4 (&^MQK^,^.mTQMi^- ^i2H^,^8kj9^'-

&^MQK^,^hQm`M2bQH^- ^i2H^,^8k93^'- &^MQK^,^.mTQM/^- ^i2H^,^j98k^') `2T2`iQB`2(R)(^i2H^)
⇤ `2T2`iQB`2(^hQm`M2bQH^)
⇤ `2T2`iQB`2(^i2H^)(R)
⇤ `2T2`iQB`2(^hQm`M2bQH^)(^i2H^)

Zm2biBQM R9 Zm2HH2 2bi HǶ2tT`2bbBQM K�M[m�Mi2 /�Mb H2 T`Q;`�KK2 Svi?QM bmBp�Mi- TQm` [m2 bQM 2tû+miBQM
�{+?2 H2 MmKû`Q /2 .mTQM/ \
`2T2`iQB`2 4 (&^MQK^,^.mTQMi^- ^i2H^,^8kj9^'-

&^MQK^,^hQm`M2bQH^- ^i2H^,^8k93^'- &^MQK^,^.mTQM/^- ^i2H^,^j98k^')
7Q` B BM `�M;2UH2MU`2T2`iQB`2VV,

B7 XXX ,
T`BMiU`2T2`iQB`2(B)(^i2H^)V `2T2`iQB`2(B)(^MQK^) 44 ^.mTQM/^

⇤ `2T2`iQB`2(^MQK^) 44 ^.mTQM/^
⇤ `2T2`iQB`2(B) 44 ^.mTQM/^
⇤ MQK 44 ^.mTQM/^

Zm2biBQM R8 G�[m2HH2 /2 +2b HBbi2b /2 +?�ŗM2b /2 +�`�+iĕ`2b 2bi i`Bû2 2M Q`/`2 +`QBbb�Mi \ (^*?�i^- ^*?2p�H^- ^*?B2M^- ^*Q+?QM^)
⇤ (^*Q+?QM^- ^*?�i^- ^*?2p�H^- ^*?B2M^)
⇤ (^*?2p�H^- ^*?B2M^- ^*?�i^- ^*Q+?QM^)
⇤ (^*?�i^- ^*Q+?QM^- ^*?2p�H^- ^*?B2M^)

Zm2biBQM Re G�[m2HH2 /2 +2b HBbi2b /2 +?�ŗM2b /2 +�`�+iĕ`2b 2bi i`Bû2 2M Q`/`2 +`QBbb�Mi \ (^Rk^- ^R9k^- ^kR^- ^3^)
⇤ (^3^- ^Rk^- ^R9k^- ^kR^)
⇤ (^3^- ^Rk^- ^kR^- ^R9k^)
⇤ (^Rk^- ^kR^- ^3^- ^R9k^)

Zm2biBQM Rd Zm2HH2 2bi H� p�H2m` /2 H� p�`B�#H2 BK�;2 �T`ĕb 2tû+miBQM /m T`Q;`�KK2 Svi?QM bmBp�Mi ,
BK�;2 4 ((y- y- y- y)-(y- y- y- y)-(y- y- y- y)-(y- y- y- y))
7Q` B BM `�M;2U9V,

7Q` D BM `�M;2U9V,
B7 UBYDV 44 j,

BK�;2(B)(D) 4 R ((y- y- y- R)- (y- y- R- y)- (y- R- y- y)- (R- y- y- y))
⇤ ((y- y- y- y)- (y- y- y- y)- (y- y- y- y)- (R- R- R- R))
⇤ ((y- y- y- R)- (y- y- y- R)- (y- y- y- R)- (y- y- y- R))
⇤ ((y- y- y- R)- (y- y- R- R)- (y- R- R- R)- (R- R- R- R))

j



Zm2biBQM R3 Zm2HH2 2bi H� p�H2m` /2 H� p�`B�#H2 i�#H2 �T`ĕb 2tû+miBQM /m T`Q;`�KK2 Svi?QM bmBp�Mi ,
i�#H2 4 (Rk- 9j- e- kk- jd)
7Q` B BM `�M;2UH2MUi�#H2V @ RV,

B7 i�#H2(B)=i�#H2(BYR),
i�#H2(B)-i�#H2(BYR) 4 i�#H2(BYR)-i�#H2(B) (Rk- e- kk- jd- 9j)

⇤ (e- Rk- kk- jd- 9j)
⇤ (9j- Rk- kk- jd- e)
⇤ (9j- jd- kk- Rk- e)

AMi2`�+iBQMb 2Mi`2 HǶ?QKK2 2i H� K�+?BM2 bm` H2 q2#
Zm2biBQM RN S�`KB H2b #�HBb2b >hJG +B@/2bbQmb [m2HH2 2bi +2HH2 [mB T2`K2i ¨ HǶmiBHBb�i2m` /2 b�BbB` bQM MQK
/�Mb mM 7Q`KmH�B`2 2M `2bT2+i�Mi H� MQ`K2 >hJG \ IBMTmi ivT24]i2ti]f=

⇤ IBMTmi ivT24]M�K2]f=
⇤ Ib2H2+if=
⇤ I7Q`Kf=

Zm2biBQM ky S�`KB H2b T`QT`Bûiûb bmBp�Mi2b /ǶmM2 #�HBb2 I#miiQM= /�Mb mM2 T�;2 >hJG- H�[m2HH2 /QBi āi`2
`û/B;û2 2M H�M;�;2 C�p�a+`BTi \ G� T`QT`Bûiû QM+HB+FX

⇤ G� T`QT`Bûiû M�K2X
⇤ G� T`QT`Bûiû ivT2X
⇤ G� T`QT`Bûiû B/X

Zm2biBQM kR Zm2H 2bi H2 MQK /2 HǶûpûM2K2Mi ;ûMû`û HQ`b[m2 HǶmiBHBb�i2m` +HB[m2 bm` mM #QmiQM /2 ivT2 #miiQM
/�Mb mM2 T�;2 >hJG \ +HB+F

⇤ bm#KBi
⇤ KQmb2
⇤ �+iBQM

Zm2biBQM kk GQ`b /2 H� +QMbmHi�iBQM /ǶmM2 T�;2 >hJG- +QMi2M�Mi mM #QmiQM �m[m2H 2bi �bbQ+Bû2 H� 7QM+iBQM
bmBp�Mi2- [m2 b2 T�bb2@i@BH [m�M/ QM +HB[m2 bm` +2 #QmiQM \
7mM+iBQM �+iBQMU2p2MiV &

i?BbXbivH2X+QHQ` 4 ]#Hm2]
'  G2 i2ti2 /m #QmiQM T�bb2 2M #H2mX

⇤ G2 i2ti2 /2 H� T�;2 T�bb2 2M #H2mX
⇤ G2 i2ti2 /m #QmiQM 2bi +?�M;û 2i �{+?2 K�BMi2M�Mi H2 KQi ǳ#H2mǴX
⇤ G2 TQBMi2m` /2 H� bQm`Bb /2pB2Mi #H2m [m�M/ BH �``Bp2 bm` H2 #QmiQMX

Zm2biBQM kj Zm2HH2 2bi H� K�+?BM2 [mB p� 2tû+mi2` mM T`Q;`�KK2 C�p�a+`BTi BM+Hmb /�Mb mM2 T�;2 >hJG \ G� K�+?BM2 /2 HǶmiBHBb�i2m` bm` H�[m2HH2 bǶ2tû+mi2 H2 M�pB;�i2m` r2#X
⇤ G2 b2`p2m` r2# bm` H2[m2H 2bi biQ+Fû2 H� T�;2 >hJGX
⇤ G� K�+?BM2 /2 HǶmiBHBb�i2m` Qm /m b2`p2m`- b2HQM +2HH2 [mB 2bi H� THmb /BbTQMB#H2X
⇤ G� K�+?BM2 /2 HǶmiBHBb�i2m` Qm /m b2`p2m`- bmBp�Mi H� +QM}/2MiB�HBiû /2b /QMMû2b K�MBTmHû2bX

Zm2biBQM k9 Zm2HH2 Kûi?Q/2 /Ƕ2MpQB /2b T�`�Kĕi`2b 2bi@BH T`û7û`�#H2 /ǶmiBHBb2`- TQm` mM 7Q`KmH�B`2 /ǶmM2 T�;2
r2#- /2biBMû ¨ /2K�M/2` ¨ HǶmiBHBb�i2m` mM KQi /2 T�bb2 TQm` b2 +QMM2+i2` UH2 T`QiQ+QH2 miBHBbû 2bi >hhSaV \ G� Kûi?Q/2 SPahX

⇤ G� Kûi?Q/2 :1hX
⇤ G� Kûi?Q/2 S�aaqP_.X
⇤ G� Kûi?Q/2 *_uShX
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�`+?Bi2+im`2b K�iû`B2HH2b 2i bvbiĕK2b /Ƕ2tTHQBi�iBQM
Zm2biBQM k8 Zm2H 2bi H2 `ƬH2 /2 HǶmMBiû �`Bi?KûiB[m2 2i HQ;B[m2 /�Mb mM T`Q+2bb2m` \ 1z2+im2` H2b +�H+mHbX

⇤ _û�HBb2` H2b #`�M+?2K2MibX
⇤ .û}MB` H� #�b2 /2b QTû`�iBQMb �`Bi?KûiB[m2b U#BM�B`2- Q+i�H2- ?2t�/û+BK�H2VX
⇤ :û`2` H2 +QMi`ƬH2 BMi2`M2 /m T`Q+2bb2m`X

Zm2biBQM ke .�Mb mM `ûb2�m BM7Q`K�iB[m2- [m2 T2mi@QM /B`2 /2 H� i`�MbKBbbBQM /2 /QMMû2b T�` T�[m2ib \ *2H� �bbm`2 mM2 miBHBb�iBQM 2{+�+2 /2b HB2Mb /2 +QMM2tBQMX
⇤ *2H� Mû+2bbBi2 H� `ûb2`p�iBQM /ǶmM +?2KBM 2Mi`2 HǶûK2ii2m` 2i H2 `û+2Ti2m`X
⇤ *2H� 2KTā+?2 HǶBMi2`+2TiBQM /2b /QMMû2b i`�MbKBb2bX
⇤ *2H� ;�`�MiBi [m2 iQmi2b H2b /QMMû2b 2KT`mMi2Mi H2 KāK2 +?2KBMX

Zm2biBQM kd Zm2HH2 2bi HǶmiBHBiû /2 H� +QKK�M/2 TBM; /�Mb mM `ûb2�m BM7Q`K�iB[m2 \ h2bi2` bB H� +QMM2tBQM T2mi āi`2 ûi�#HB2 �p2+ mM2 K�+?BM2 /Bbi�Mi2X
⇤ P#i2MB` H� `Qmi2 bmBpB2 T�` mM T�[m2i /�Mb H2 `ûb2�mX
⇤ J2bm`2` H2b T2`7Q`K�M+2b /ǶmM2 K�+?BM2 /Bbi�Mi2X
⇤ úi�#HB` mM `ûb2�m T`Bpû pB`im2HX

Zm2biBQM k3 Zm2H 2bi HǶ2z2i /2 H� +QKK�M/2 b?2HH bmBp�Mi2 \
W +/ XX *?�M;2` H2 `ûT2`iQB`2 +Qm`�Mi p2`b H2 `ûT2`iQB`2 bmTû`B2m`X

⇤ úD2+i2` H2 *.X
⇤ *QTB2` H2 +QMi2Mm /m `ûT2`iQB`2 +Qm`�Mi /�Mb mM `ûT2`iQB`2 +�+?ûX
⇤ amTT`BK2` H2 `ûT2`iQB`2 +Qm`�MiX

Zm2biBQM kN Zm2 T2mi@QM /B`2 /m bvbiĕK2 /2 }+?B2`b- bmBi2 ¨ HǶ2tû+miBQM /2b +QKK�M/2b bmBp�Mi2b \
W Hb
2MiB2`XTv 7HQii�MiXTv `2�/K2XK/
W KF/B` 7QQ
W Kp  XTv 7QQ G2 `ûT2`iQB`2 7QQ +QMiB2Mi /2mt }+?B2`b /Ƕ2ti2MbBQM XTvX

⇤ G2b }+?B2`b 2MiB2`XTv- 7HQii�MiXTv- 2i 7QQ QMi ûiû /ûTH�+ûb /�Mb H2 `ûT2`iQB`2 /2 HǶmiBHBb�i2m`X
⇤ GǶmiBHBb�i2m` 7QQ 2bi T`QT`Bûi�B`2 /2b }+?B2`b 2MiB2`XTv 2i 7HQii�MiXTvX
⇤ G2 `ûT2`iQB`2 7QQ +QMiB2Mi H2 `ûbmHi�i /2 HǶ2tû+miBQM /2b /2mt }+?B2`b 2MiB2`XTv 2i 7HQii�MiXTvX

Zm2biBQM jy S�`KB H2b /BbTQbBiB7b /Ƕ2Mi`û2 2i /2 bQ`iB2 bmBp�Mib- H2[m2H 2bi mMB[m2K2Mi mM +�Ti2m` \ G2 i?2`KQKĕi`2X
⇤ G� /BQ/2X
⇤ GǶû+`�M i�+iBH2X
⇤ G2 KQi2m` T�b ¨ T�bX

8



G�M;�;2b 2i T`Q;`�KK�iBQM
Zm2biBQM jR .�Mb H2 T`Q;`�KK2 C�p�a+`BTi bmBp�Mi- [m2HH2 2bi H� MQi�iBQM [mB /ûHBKBi2 H2 #HQ+ /ǶBMbi`m+iBQMb
2tû+miû ¨ +?�[m2 T�bb�;2 /�Mb H� #Qm+H2 r?BH2 \
B 4 y
r?BH2 UB I RyV &

�H2`iUBV
B 4 B Y R

'
�H2`iU]6BM]V G2 7�Bi [m2 H2b BMbi`m+iBQMb bQB2Mi 2M+�/`û2b 2Mi`2 & 2i 'X

⇤ G2 7�Bi [m2 H2b BMbi`m+iBQMb bQB2Mi BM/2Miû2b /2 9 +�`�+iĕ`2b +QKK2 2M Svi?QMX
⇤ G2 7�Bi [m2 H2b BMbi`m+iBQMb bmBp2Mi H2 KQi +Hû r?BH2X
⇤ G2 7�Bi [m2 H2b BMbi`m+iBQMb bmBp2Mi H� T�`2Mi?ĕb2 VX

Zm2biBQM jk G� 7QM+iBQM bmBp�Mi2 +�H+mH2 H� `�+BM2 +�``û2 /m /Qm#H2 /ǶmM MQK#`2 ~Qii�MiX
7`QK K�i? BKTQ`i b[`i

/27 `�+BM2n/mn/Qm#H2UtV,
`2im`M b[`iUk tV

Zm2HH2 2bi H� T`û+QM/BiBQM bm` H2b �`;mK2Mib /2 +2ii2 7QM+iBQM \ t =4 y
⇤ k  t = y
⇤ t I y
⇤ b[`iUtV =4 y

Zm2biBQM jj �p2+ H� /û}MBiBQM /2 7QM+iBQM +�TBi�Hn/Qm#H2 bmBp�Mi2- [m2 T2mi@QM iQmDQm`b �{`K2` ¨ T`QTQb
/m `ûbmHi�i M `2iQm`Mû T�` H� 7QM+iBQM \
/27 +�TBi�Hn/Qm#H2 U+�TBi�H- BMi2`2iV,

KQMi�Mi 4 +�TBi�H
M 4 y
r?BH2 KQMi�Mi I4 k  +�TBi�H,

KQMi�Mi 4 KQMi�Mi Y BMi2`2i
M 4 M Y R

`2im`M M +�TBi�H Y M  BMi2`2i = k  +�TBi�H
⇤ M 4 +�TBi�H f BMi2`2i
⇤ +�TBi�H  M  BMi2`2i = k  +�TBi�H
⇤ M 4 k  +�TBi�H f BMi2`2i

Zm2biBQM j9 G2 T`Q;`�KK2 Svi?QM bmBp�Mi M2 +�H+mH2 T�b iQmDQm`b +Q``2+i2K2Mi H2 `ûbmHi�i /2 ԧ֔X S�`KB H2b
i2bib bmBp�Mib- H2[m2H p� T2`K2ii`2 /2 /ûi2+i2` HǶ2``2m` \
/27 TmBbb�M+2 Ut-vV,

T 4 t
7Q` B BM `�M;2 Uv @ RV,

T 4 T  t
`2im`M T TmBbb�M+2Uk-yV
⇤ TmBbb�M+2Uk-RV
⇤ TmBbb�M+2Uk-kV
⇤ TmBbb�M+2Uk-RyV

e



Zm2biBQM j8 PM � û+`Bi mM2 7QM+iBQM [mB T`2M/ 2M T�`�Kĕi`2 mM2 HBbi2 MQM pB/2 2i [mB `2MpQB2 bQM THmb ;`�M/
ûHûK2MiX *QK#B2M /2 i2bib 7�m/`�Bi@BH û+`B`2 TQm` ;�`�MiB` [m2 H� 7QM+iBQM /QMM2 mM `ûbmHi�i +Q``2+i TQm` iQmi2
HBbi2 \ AH 7�m/`�Bi û+`B`2 mM2 BM}MBiû /2 i2bib , QM M2 T2mi T�b T`Qmp2` [m2 +2ii2 7QM+iBQM 2bi +Q``2+i2- bBKTH2K2Mi

2M H� i2bi�MiX
⇤ .2mt i2bib , TQm` mM2 HBbi2 ¨ mM ûHûK2Mi 2i TQm` mM2 HBbi2 ¨ /2mt ûHûK2Mib Qm THmbX
⇤ h`QBb i2bib , TQm` mM2 HBbi2 pB/2- TQm` mM2 HBbi2 ¨ mM ûHûK2Mi- 2i TQm` mM2 HBbi2 ¨ /2mt ûHûK2Mib Qm THmbX
⇤ .2mt i2bib , TQm` H2 +�b Qɍ H2 THmb ;`�M/ ûHûK2Mi 2bi 2M /û#mi /2 HBbi2- 2i TQm` H2 +�b Qɍ H2 THmb ;`�M/

ûHûK2Mi MǶ2bi T�b 2M /û#mi /2 HBbi2X

Zm2biBQM je G� /Q+mK2Mi�iBQM /2 H� #B#HBQi?ĕ[m2 `�M/QK /2 Svi?QM T`û+Bb2 ,
`�M/QKX`�M/BMiU�- #V

_2MpQB2 mM 2MiB2` �Hö�iQB`2 L i2H [m2 � I4 L I4 #X

Zm2HH2 2bi HǶ2tT`2bbBQM Svi?QM T2`K2ii�Mi /2 bBKmH2` H2 iB`�;2 /ǶmM /û ¨ e 7�+2b �T`ĕb �pQB` 2tû+miû BKTQ`i
`�M/QK \ `�M/QKX`�M/BMiUR-eV

⇤ `�M/QKX`�M/BMiUR-dV
⇤ `�M/QKX`�M/BMiUeV
⇤ `�M/QKX`�M/BMiUy-eV

�H;Q`Bi?KB[m2
Zm2biBQM jd G� 7QM+iBQM bmBp�Mi2 /QBi +�H+mH2` H� KQv2MM2 /ǶmM i�#H2�m /2 MQK#`2b- T�bbû 2M T�`�Kĕi`2X
�p2+ [m2HH2b 2tT`2bbBQMb- 7�mi@BH +QKTHûi2` HǶû+`Bim`2 TQm` [m2 H� 7QM+iBQM bQBi +Q``2+i2 \
/27 KQv2MM2Ui�#H2�mV,

iQi�H 4 XXX
7Q` p�H2m` BM i�#H2�m,

iQi�H 4 iQi�H Y p�H2m`
`2im`M iQi�H f XXX y 2i H2MUi�#H2�mV
⇤ y 2i H2MUi�#H2�mV Y R
⇤ R 2i H2MUi�#H2�mV
⇤ R 2i H2MUi�#H2�mV Y R

Zm2biBQM j3 Zm2HH2 p�H2m` `2iQm`M2 H� 7QM+iBQM Kvbi2`2 bmBp�Mi2 \
/27 Kvbi2`2UHBbi2V,

p�H2m`n/2n`2iQm` 4 h`m2
BM/B+2 4 y
r?BH2 BM/B+2 I H2MUHBbi2V @ R,

B7 HBbi2(BM/B+2) = HBbi2(BM/B+2 Y R),
p�H2m`n/2n`2iQm` 4 6�Hb2

BM/B+2 4 BM/B+2 Y R
`2im`M p�H2m`n/2n`2iQm` lM2 p�H2m` #QQHû2MM2 BM/B[m�Mi bB H� HBbi2 HBbi2 T�bbû2 2M T�`�Kĕi`2 2bi i`Bû2X
⇤ G� p�H2m` /m THmb ;`�M/ ûHûK2Mi /2 H� HBbi2 T�bbû2 2M T�`�Kĕi`2X
⇤ G� p�H2m` /m THmb T2iBi ûHûK2Mi /2 H� HBbi2 T�bbû2 2M T�`�Kĕi`2X
⇤ lM2 p�H2m` #QQHû2MM2 BM/B[m�Mi bB H� HBbi2 T�bbû2 2M T�`�Kĕi`2 +QMiB2Mi THmbB2m`b 7QBb H2 KāK2 ûHûK2MiX

d



Zm2biBQM jN *QK#B2M /Ƕû+?�M;2b 2z2+im2 H� 7QM+iBQM Svi?QM bmBp�Mi2 TQm` i`B2` mM i�#H2�m /2 Ry ûHûK2Mib
�m TB`2 /2b +�b \
/27 i`B Ui�#V,

7Q` B BM `�M;2 UR- H2MUi�#VV,
7Q` D BM `�M;2 UH2MUi�#V @ BV,

B7 i�#(D)=i�#(DYR),
i�#(D)-i�#(DYR) 4 i�#(DYR)- i�#(D) 98

⇤ Ryy
⇤ Ry
⇤ 88

Zm2biBQM 9y § [m2HH2 +�iû;Q`B2- �TT�`iB2Mi HǶ�H;Q`Bi?K2 /2b F THmb T`Q+?2b pQBbBMb \ �H;Q`Bi?K2b /2 +H�bbB}+�iBQM 2i /Ƕ�TT`2MiBbb�;2X
⇤ �H;Q`Bi?K2b /2 `2+?2`+?2 /2 +?2KBMbX
⇤ �H;Q`Bi?K2b /2 i`BX
⇤ �H;Q`Bi?K2b ;HQmiQMbX

Zm2biBQM 9R �p2+ mM �H;Q`Bi?K2 /2 `2+?2`+?2 T�` /B+?QiQKB2- +QK#B2M /Ƕûi�T2b bQMi Mû+2bb�B`2b TQm`
/ûi2`KBM2` [m2 j8 2bi T`ûb2Mi /�Mb H2 i�#H2�m (R- d- Rk- Re- R3- ky- k9- k3- j8- 9j- eN) \ k ûi�T2bX

⇤ R ûi�T2X
⇤ N ûi�T2bX
⇤ RR ûi�T2bX

Zm2biBQM 9k SQm` TQmpQB` miBHBb2` mM �H;Q`Bi?K2 /2 `2+?2`+?2 T�` /B+?QiQKB2 /�Mb mM2 HBbi2- [m2HH2 T`û+QM/BiBQM
/QBi āi`2 p`�B2 \ G� HBbi2 /QBi āi`2 i`Bû2X

⇤ G� HBbi2 M2 /QBi T�b +QKTQ`i2` /2 /Qm#HQMbX
⇤ G� HBbi2 /QBi +QKTQ`i2` mMB[m2K2Mi /2b 2MiB2`b TQbBiB7bX
⇤ G� HBbi2 /QBi āi`2 /2 HQM;m2m` BM7û`B2m`2 ¨ Ryk9X
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