
GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

hBTB /B /�iQ b2KTHB+B

�##B�KQ pBbiQ M2B T`BKB 2b2KTB +?2 BH * i`�ii� p�`B iBTB /B /�iQ
=) H2 /B+?B�`�xBQMB �bbQ+B�MQ p�`B�#BHB 2 +Qbi�MiB �H +Q``BbTQM/2Mi2
iBTQ
S2` iBTQ /B /�iQ bB BMi2M/2 mM BMbB2K2 /B p�HQ`B 2 mM BMbB2K2 /B
QT2`�xBQMB +?2 TQbbQMQ 2bb2`2 �TTHB+�i2 �/ 2bbBX
1b2KTBQ,
A MmK2`B BMi2`B &ē- @k- @R- y- R- k- ē' 2 H2 mbm�HB QT2`�xBQMB
�`BiK2iB+?2 UbQKK�- bQii`�xBQM2- ĘV
P;MB iBTQ /B /�iQ ?� mM� T`QT`B� `�TT`2b2Mi�xBQM2 BM K2KQ`B�
U+Q/B}+� #BM�`B�V +?2 miBHBxx� mM +2`iQ MmK2`Q /B +2HH2 /B K2KQ`B�X
AH K2++�MBbKQ /2B iBTB +B +QMb2Mi2 /B i`�ii�`2 H2 BM7Q`K�xBQMB BM
K�MB2`� �bi`�ii�- +BQĕ T`2b+BM/2M/Q /�HH� HQ`Q `�TT`2b2Mi�xBQM2
+QM+`2i�X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R9d f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

GǶmbQ /B p�`B�#BHB +QM iBTQ ?� BKTQ`i�MiB +QMb2;m2Mx2 [m�HB,
T2` Q;MB p�`B�#BH2 ĕ TQbbB#BH2 /2i2`KBM�`2 � T`BQ`B HǶBMbB2K2 /2B p�HQ`B
�KKBbbB#BHB 2 HǶBMbB2K2 /2HH2 QT2`�xBQMB �/ 2bb� �TTHB+�#BHB
T2` Q;MB p�`B�#BH2 ĕ TQbbB#BH2 /2i2`KBM�`2 � T`BQ`B H� [m�MiBi¨ /B
K2KQ`B� M2+2bb�`B� T2` H� bm� `�TT`2b2Mi�xBQM2
ĕ TQbbB#BH2 `BH2p�`2 � T`BQ`B U� i2KTQ /B +QKTBH�xBQM2V 2``Q`B M2HHǶmbQ
/2HH2 p�`B�#BHB �HHǶBMi2`MQ /B QT2`�xBQMB MQM H2+Bi2 T2` BH iBTQ
+Q``BbTQM/2Mi2
1b2KTBQ, L2HHǶ2bT`2bbBQM2 v Y j b2 H� p�`B�#BH2 v MQM ĕ bi�i�
/B+?B�`�i� /B iBTQ MmK2`B+Q bB ?� mM 2``Q`2 U�HK2MQ /�H TmMiQ /B pBbi�
+QM+2iim�H2V `BH2p�#BH2 � i2KTQ /B +QKTBH�xBQM2 U+BQĕ b2Mx� 2b2;mB`2 BH
T`Q;`�KK�VX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R93 f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

*H�bbB}+�xBQM2 /2B iBTB

hBTB b2KTHB+B, T2` `�TT`2b2Mi�`2 BM7Q`K�xBQMB b2KTHB+B
1b2KTBQ, mM� i2KT2`�im`�- mM� KBbm`�- mM� p2HQ+Bi¨- 2++X
hBTB bi`miim`�iB, T2` `�TT`2b2Mi�`2 BM7Q`K�xBQMB +QbiBimBi2
/�HHǶ�;;`2;�xBQM2 /B p�`B2 +QKTQM2MiB
1b2KTBQ, mM� /�i�- mM� K�i`B+2- mM� 7�iim`�- 2++X
lM p�HQ`2 /B mM iBTQ b2KTHB+2 ĕ HQ;B+�K2Mi2 BM/BpBbB#BH2- K2Mi`2 mM
p�HQ`2 /B mM iBTQ bi`miim`�iQ Tmǁ 2bb2`2 b+QKTQbiQ M2B p�HQ`B /2HH2 bm2
+QKTQM2MiB
1b2KTBQ, mM p�HQ`2 /B iBTQ /�i� ĕ +QbiBimBiQ /� i`2 p�HQ`B
AH * K2ii2 � /BbTQbBxBQM2 mM BMbB2K2 /B iBTB T`2/2}MBiB UiBTB #mBHi@BMV 2
/2B K2++�MBbKB T2` /2}MB`2 MmQpB iBTB UiBTB mb2`@/2}M2/V
LQi�, +QM h B/2MiB}+�iQ`2 /B iBTQ- M2H b2;mBiQ BM/B+?B�KQ +QM
bBx2Q7UhV HQ bT�xBQ UBM #vi2V M2+2bb�`BQ T2` H� K2KQ`Bxx�xBQM2 /B
p�HQ`B /B iBTQ h Up2/`2KQ +?2 bBx2Q7 ĕ mM� 7mMxBQM2 *VX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R9N f kNj
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hBTB b2KTHB+B #mBHi@BM

BMi2`B
`2�HB
+�`�ii2`B

S2` +B�b+mM iBTQ +QMbB/2`B�KQ B b2;m2MiB �bT2iiB,
R BMi2`p�HHQ /B /2}MBxBQM2 Ub2 �TTHB+�#BH2V
k MQi�xBQM2 UbBMi�bbBV T2` H2 +Qbi�MiB
j QT2`�iQ`B
9 T`2/B+�iB UQT2`�iQ`B /B +QM7`QMiQV
8 7Q`K�iB /B BM;`2bbQfmb+Bi�

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R8y f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

hBTB BMi2`B, BMi2`B +QM b2;MQ

BMi, mM BMi2`Q `�TT`2b2Mi�#BH2 bmHH� K�++?BM� Ub2;M�TQbiQ W/V
/BK2MbBQM2 2 ;�KK� /B p�HQ`B `�TT`2b2Mi�#BH2 /BT2M/2 /�HH� K�++?BM�
bm +mB pB2M2 +QKTBH�iQ BH T`Q;`�KK�X
H� 7mMxBQM2 T`2/2}MBi� bBx2Q7UV 7Q`MBb+2 H� HmM;?2xx� BM #vi2 /B mM
[m�HbB�bB iBTQ Q p�`B�#BH2 *X *QMi`QHH�`2 bmH T`QT`BQ +QM BH +QK�M/Q,
T`BMi7U]W/\M]-bBx2Q7UBMiVVc

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R8R f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

hBTB BMi2`B, BMi2`B +QM b2;MQ U+QMiXV

j iBTB,
b?Q`i
BMi
HQM;

AMi2`p�HHQ /B /2}MBxBQM2, /� �kM�R � kM�R�R- /Qp2 M /BT2M/2 /�H
+QKTBH�iQ`2
A p�HQ`B HBKBi2 bQMQ +QMi2MmiB M2H }H2 HBKBibX? U/� BM+Hm/2`2V- +?2
/2}MBb+2 H2 +Qbi�MiB,
a>_hnJAL- a>_hnJ�s- ALhnJAL- ALhnJ�s- GPL:nJAL- GPL:nJ�s
o�H2, bBx2Q7Ub?Q`iV  bBx2Q7UBMiV  bBx2Q7UHQM;V

bBx2Q7Ub?Q`iV � k UQpp2`Q- �HK2MQ Re #BiV
bBx2Q7UHQM;V � 9 UQpp2`Q- �HK2MQ jk #BiV

*QKTBH�iQ`2 ;++, b?Q`i, Re #Bi- BMi, jk #Bi- HQM;, jk #Bi

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R8k f kNj
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LQi�xBQM2 T2` H2 +Qbi�MiB, BM /2+BK�H2, y- Ry- @Ry- Ę
S2` /BbiBM;m2`2 HQM; UbQHQ M2H +Q/B+2V, RyG UQTTm`2 RyH- K� H
b2K#`� RVX
PT2`�iQ`B, Y- @-  - f- W- 44- 54- I- =- I4- =4
LX"X, HǶQT2`�iQ`2 /B m;m�;HB�Mx� bB `�TT`2b2Mi� +QM 44 UK2Mi`2 4 ĕ
miBHBxx�iQ T2` BH +QK�M/Q /B �bb2;M�K2MiQ5V
AM;`2bbQfmb+Bi�, i`�KBi2 T`BMi7 2 b+�M7- +QM B b2;m2MiB
bT2+B}+�iQ`B /B 7Q`K�iQ U/Qp2 / BM/B+� ǳ/2+BK�H2ǴV,
W?/ T2` b?Q`i
W/ T2` BMi
WH/ T2` HQM; U+QM H KBMmb+QH�V

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R8j f kNj
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hBTB BMi2`B, BMi2`B b2Mx� b2;MQ

j iBTB,
mMbB;M2/ b?Q`i
mMbB;M2/ BMi
mMbB;M2/ HQM;

AMi2`p�HHQ /B /2}MBxBQM2, /� y � kM@R- /Qp2 M /BT2M/2 /�H
+QKTBH�iQ`2X
AH MmK2`Q M /B #Bi ĕ HQ bi2bbQ /2B +Q``BbTQM/2MiB BMi2`B +QM b2;MQX
G2 +Qbi�MiB /2}MBi2 BM HBKBibX? bQMQ,
la>_hnJ�s- lALhnJ�s- lGPL:nJ�s UMX#X BH KBMBKQ ĕ b2KT`2 yV

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R89 f kNj
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LQi�xBQM2 T2` H2 +Qbi�MiB,
/2+BK�H2, +QK2 T2` BMi2`B +QM b2;MQ
2b�/2+BK�H2, yt�- ytk69"- Ę
Qii�H2, yRk- ykd8Rj- Ę

L2H +Q/B+2 bB TQbbQMQ 7�` b2;mB`2 H2 +B7`2 /2H MmK2`Q /�HHQ
bT2+B}+�iQ`2 m U�/ 2b2KTBQ RymVX
AM;`2bbQfmb+Bi�, i`�KBi2 T`BMi7 2 b+�M7- +QM B b2;m2MiB
bT2+B}+�iQ`B /B 7Q`K�iQ,

Wm T2` MmK2`B BM /2+BK�H2
WQ T2` MmK2`B BM Qii�H2
Wt T2` MmK2`B BM 2b�/2+BK�H2 +QM +B7`2 y- Ę- N- �- Ę- 7
Ws T2` MmK2`B BM 2b�/2+BK�H2 +QM +B7`2 y- Ę- N- �- Ę- 6

S2` BMi2`B b?Q`i bB �Mi2TQM2 ?
HQM; bB �Mi2TQM2 H UKBMmb+QH�V

PT2`�iQ`B, imii2 H2 QT2`�xBQMB p2M;QMQ 7�ii2 KQ/mHQ kMX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R88 f kNj
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*�`�ii2`B

a2`pQMQ T2` `�TT`2b2Mi�`2 +�`�ii2`B �H7�MmK2`B+B �ii`�p2`bQ QTTQ`imMB
+Q/B+B- iBTB+�K2Mi2 BH +Q/B+2 �a*AA U�K2`B+�M ai�M/�`/ *Q/2 7Q`
AM7Q`K�iBQM AMi2`+?�M;2VX
lM +Q/B+2 �bbQ+B� �/ Q;MB +�`�ii2`2 mM BMi2`Q,
1b2KTBQ, *Q/B+2 �a*AA,

+�`�ii2`2, ^y^ · · · ^N^ ^,^ ^c^ ^<^
BMi2`Q UBM /2+BK�H2V, 93 · · · 8d 83 8N ey

+�`�ii2`2, ^�^ · · · ^x^ ^&^ ^|^ ^'^
BMi2`Q UBM /2+BK�H2V, Nd · · · Rkk Rkj Rk9 Rk8

+�`�ii2`2, ^�^ · · · ^w^ ^(^ ^\^ ^)^
BMi2`Q UBM /2+BK�H2V, e8 · · · Ny NR Nk Nj

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R8e f kNj
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*�`�ii2`B U+QMiXV

mM bBM;QHQ #vi2- BM ;`�/Q /B +QMi2M2`2 mM +�`�ii2`2 U+Q/B}+� �a*AAVX
a2;M�TQbiQ W+X
+?�` �4^�^c ff B +�`�ii2`B bB BM/B+�MQ i`� �TB+B

AM * B +�`�ii2`B TQbbQMQ 2bb2`2 mb�iB +QK2 ;HB BMi2`B UmM +�`�ii2`2
+QBM+B/2 +QM BH +Q/B+2 +?2 HQ `�TT`2b2Mi�VX
AM7�iiB,
BMi �4^�^c
T`BMi7U]W+\M]-�Vc
T`BMi7U]W/\M]-�Vc

bi�KT� T`BK� � 2 TQB Nd- +?2 +Q``BbTQM/2 �HH� +Q/B}+� �a*AA /B �
L2bbmM� `2H�xBQM2 i`� mM +�`�ii2`2 T2` `�TT`2b2Mi�`2 mM� +B7`� 2 H�
+B7`� bi2bb�, ^k^ MQM ĕ kX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R8d f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

AMi2`p�HHQ /B /2}MBxBQM2, /BT2M/2 /�H +QKTBH�iQ`2
o�H2, bBx2Q7U+?�`V  bBx2Q7UBMiV
hBTB+�K2Mi2 B +�`�ii2`B bQMQ `�TT`2b2Mi�iB +QM 3 #BiX
PT2`�iQ`B, bQMQ ;HB bi2bbB /B BMi UQT2`�xBQMB 2z2iim�i2 miBHBxx�M/Q BH
+Q/B+2 /2H +�`�ii2`2VX
*Qbi�MiB, ^�^- ^O^- Ę
1b2KTBQ,
+?�` t- v- xc
t 4 ^�^c
v 4 ^\M^c
x 4 ^O^c
AM * HǶ�TB+2 bBM;QHQ ^ /2HBKBi� bBM;QHB +�`�ii2`B- K2Mi`2 HǶ�TB+2 /QTTBQ
] /2HBKBi� bi`BM;?2 /B +�`�ii2`BX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R83 f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

*QK2 MQM p� mb�iQ BH +Q/B+2

*QM7`QMiB�KQ,
+?�` t- v- xc +?�` t- v- xc
t 4 ^�^c t 4 e8c f +Q/B+2 �a*AA /B ^�^  f
v 4 ^\M^c v 4 Ryc f +Q/B+2 �a*AA /B ^\M^  f
x 4 ^O^c x 4 j8c f +Q/B+2 �a*AA /B ^O^  f

LQM ĕ b#�;HB�iQ- T2`ǁ ĕ T2bbBKQ biBH2 /B T`Q;`�KK�xBQM2X
LQM ĕ /2iiQ +?2 BH +Q/B+2 /2B +�`�ii2`B bB� [m2HHQ �a*AAX
=) AH T`Q;`�KK� MQM b�`2##2 TQ`i�#BH2X

AM;`2bbQfmb+Bi�, i`�KBi2 T`BMi7 2 b+�M7- +QM bT2+B}+�iQ`2 /B
7Q`K�iQ W+

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 R8N f kNj
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�ii2MxBQM2, BM BM;`2bbQ MQM p2M;QMQ b�Hi�iB ;HB bT�xB #B�M+?B 2 ;HB � +�TQ
1b2KTBQ,
BMi B- Dc
T`BMi7U]AKK2iiB /m2 BMi2`B\M]Vc
b+�M7U]W/W/]- �B- �DVc
T`BMi7U]W/ W/\M]- B- DVc

AKK2iiB /m2 BMi2`B
> R3 k8 -
R3 k8

BMi B- Dc
+?�` +c
T`BMi7U]AKK2iiB /m2 BMi2`B\M]Vc
b+�M7U]W/W+W/]- �B- �+- �DVc
T`BMi7U]W/ W/ W/\M]- B- +- DVc

AKK2iiB /m2 BMi2`B
> R3 k8 -
R3 jk k8

jk ĕ BH +Q/B+2 �a*AA /2H +�`�ii2`2 ^ ^ UbT�xBQV

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Rey f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

�ii2MxBQM2,
ĕ M2+2bb�`BQ bT2+B}+�`2 B b�HiB /2;HB bT�xB Q /B �Hi`B +�`�ii2`B bBKBHB bQHQ
M2H +�bQ bB H2;;�MQ +�`�ii2`B UQpp2`Q [m�M/Q bB mb� HQ bT2+B}+�iQ`2
ǵW+ǶVX �/ 2b2KTBQ BM b+�M7UǴW+ W +Ǵ- �t- �vV /Qp2 pQ;HBQ H2;;2`2
/m2 +�`�ii2`B b2T�`�iB /� mMQ bT�xBQ #B�M+Q MQM bB;MB}+�iBpQX
MQM ĕ M2+2bb�`BQ b2 bB /2bB/2`� H2;;2`2 BMi2`B- `2�HB Q bi`BM;?2X �/
2b2KTBQ BM b+�M7UǴW/W/Ǵ- �B- �DV

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 ReR f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

6mMxBQMB T2` H� bi�KT� 2 H� H2iim`� /B mM bBM;QHQ +�`�ii2`2 U/� mb�`2 BM
�Hi2`M�iBp� � T`BMi7 2 b+�M7V,
Tmi+?�`U+Vc Ę bi�KT� BH +�`�ii2`2 K2KQ`Bxx�iQ BM +
+ 4 ;2i+?�`UVc Ę H2;;2 mM +�`�ii2`2 2 HQ �bb2;M� �HH� p�`B�#BH2 +

1b2KTBQ,
+?�` +c
Tmi+?�`U^�^Vc
Tmi+?�`U^\M^Vc
+ 4 ;2i+?�`UVc
Tmi+?�`U+Vc

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Rek f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

hBTB `2�HB

7HQ�i- /Qm#H2-HQM; /Qm#H2, bQMQ B iBTB mb�iB T2` `�TT`2b2Mi�`2 B
`2�HB- +QM /Bp2`bB ;`�/B T`2+BbBQM2X aB mb� H� MQi�xBQM2 BM pB`;QH� KQ#BH2
U~Q�iBM; TQBMiVX
7HQ�i t4RkjXj9c
/Qm#H2 v4RyyXR28c ff�M+?2 MQi�xBQM2 b+B2MiB7B+�
b2;M�TQbiQ W7 2 WGc

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Rej f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

hBTB `2�HB U+QMiXV
A `2�HB p2M;QMQ `�TT`2b2Mi�iB BM pB`;QH� KQ#BH2 U~Q�iBM; TQBMiVX

j iBTB,
7HQ�i
/Qm#H2
HQM; /Qm#H2

AMi2`p�HHQ /B /2}MBxBQM2,
bBx2Q7 +B7`2 bB;MB}+�iBp2 KBM 2bTX K�t 2bTX

7HQ�i 9 e �jd j3
/Qm#H2 3 R8 �jyd jy3
HQM; /Qm#H2 Rk R3 �9NjR 9Njk

G2 ;`�M/2xx2 T`2+2/2MiB /BT2M/QMQ /�H +QKTBH�iQ`2 2 bQMQ /2}MBi2 M2H
}H2 7HQ�iX?X
.2p2 +QKmM[m2 p�H2`2 H� `2H�xBQM2,
bBx2Q7U7HQ�iV  bBx2Q7U/Qm#H2V  bBx2Q7UHQM; /Qm#H2V

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Re9 f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

*Qbi�MiB, +QM TmMiQ /2+BK�H2 Q MQi�xBQM2 2bTQM2MxB�H2
1b2KTBQ,
/Qm#H2 t- v- x- rc
t 4 RkjX98c
v 4 yXyyj9c f QTTm`2 v 4 Xyyj9  f
x 4 j9X82Ykyc f QTTm`2 x 4 j9X81Yky  f
r 4 8Xj2@Rkc
L2B T`Q;`�KKB- T2` /2MQi�`2 mM� +Qbi�Mi2 /B iBTQ

7HQ�i- bB Tmǁ �;;BmM;2`2 7 Q 6 }M�H2
1b2KTBQ, 7HQ�i t 4 kXj287c
HQM; /Qm#H2- bB Tmǁ �;;BmM;2`2 G Q H }M�H2
1b2KTBQ, HQM; /Qm#H2 t 4 kXj98ed28kyGc

PT2`�iQ`B, +QK2 T2` ;HB BMi2`B Ui`�MM2 ǳWǴV

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Re8 f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

AM;`2bbQfmb+Bi�, i`�KBi2 T`BMi7 2 b+�M7- +QM /Bp2`bB bT2+B}+�iQ`B
/B 7Q`K�iQ
PmiTmi +QM T`BMi7 UT2` 7HQ�iV,
W7 Ę MQi�xBQM2 BM pB`;QH� }bb�
W3Xj7 Ę 3 +B7`2 +QKTH2bbBp2- /B +mB j +B7`2 /2+BK�HB
1b2KTBQ,
7HQ�i t 4 RkjX98c
T`BMi7U]%W7% %W3Xj7% %W@3Xj7%\M]- t- t- tVc

%RkjX99NNNd% % RkjX98y% %RkjX98y %
/Qp2 BH @ BM/B+� HǶ�HHBM2�K2MiQ � bBMBbi`�
W2 UQTTm`2 W1V Ę MQi�xBQM2 2bTQM2MxB�H2
WRyXj2 Ę Ry +B7`2 +QKTH2bbBp2- /B +mB j +B7`2 /2+BK�HB
1b2KTBQ,
/Qm#H2 t 4 RkjX98c
T`BMi7U]%W2% %WRyXj2% %W@RyXj2%\M]- t- t- tVc

%RXkj98yy2Yyk% % RXkj92Yyk% %RXkj92Yyk %
*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Ree f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

AMTmi +QM b+�M7 UT2` 7HQ�iV,
bB Tmǁ mb�`2 BM/Bz2`2Mi2K2Mi2 W7 Q W2X

_B�bbmMiQ /2;HB bT2+B}+�iQ`B /B 7Q`K�iQ T2` B iBTB `2�HB,
~Q�i /Qm#H2 HQM; /Qm#H2

T`BMi7 W7- W2 W7- W2 WG7- WG2
b+�M7 W7- W2 WH7- WH2 WG7- WG2

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Red f kNj



GBM;m�;;BQ * hBTB /B /�iQ b2KTHB+B

"QQH2�MB 2/ QT2`�iQ`B

AM * MQM 2bBbi2 mM iBTQ "QQH2�MQX aB mb� BH iBTQ BMi,
y `�TT`2b2Mi� 6�GaPc
/Bp2`bQ /� y U/B bQHBiQ RV `�TT`2b2Mi� o1_PX

PT2`�iQ`B HQ;B+B,
5, LPh UQT2`�iQ`2 mM�`BQVX 1b2KTBQ, 5�c
��, �L. UQT2`�iQ`2 #BM�`BQVX 1b2KTBQ, � �� #c
%%, P_ UQT2`�iQ`2 #BM�`BQVX 1b2KTBQ, � %% #c

_2biBimBb+QMQ mM p�HQ`2 BMi2`Q T�`B � y Q R � b2+QM/� /2H p�HQ`2
U7�HbQfp2`QV /2HHǶ2bT`2bbBQM2X
�Hi`B QT2`�iQ`B H�pQ`�MQ bmB bBM;QHB #Bi, �/ 2b2KTBQ QT2`�iQ`B /B b?B7i
UII- ==V- �L. U�V- P_ U%V- sP_ U VÙ XXX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Re3 f kNj



GBM;m�;;BQ * 1b2`+Bi�xBQM2

a+`Bp2`2 mM T`Q;`�KK� +?2 bBKmHB BH ;BQ+Q /2HH� KQ``� +BM2b2 7`� /m2
;BQ+�iQ`B- Qpp2`Q +?2 H2;;2 /m2 p�HQ`B pR 2 pk +?2 `�TT`2b2Mi�MQ mMQ
/2B i`2 p�HQ`B ǳ7Q`#B+BǴ- ǳ+�`i�Ǵ 2 ǳb�bbQǴ 2 [mBM/B bi�KT� BH pBM+BiQ`2
QTTm`2 BM/B+�`2 +?2 BH ;BQ+Q ĕ T�`BX aB `B+Q`/� +?2 ǳ7Q`#B+BǴ #�ii2
ǳ+�`i�Ǵ- ǳ+�`i�Ǵ #�ii2 ǳb�bbQǴ 2- BM}M2-ǳb�bbQǴ #�ii2 ǳ7Q`#B+BǴX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 ReN f kNj



GBM;m�;;BQ * 1b2`+Bi�xBQM2

aQHmxBQM2 R,
amTTQMB�KQ bB i`�iiB /B +�`�ii2`BX
OBM+Hm/2 Ibi/BQX?=
BMi K�BMUV
&
+?�` pR- pkc
T`BMi7U].B;Bi�`2 B p�HQ`B /B pR 2 pk \M]Vc
b+�M7U]W+ W+]- �pR- �pkVc
B7 UpR 44 pkV
T`BMi7U]AH ;BQ+Q T�`B \M]Vc

2Hb2
B7 UUpR 44 ^7^ �� pk 44 ^+^V%%UpR 44 ^+^ �� pk 44 ^b^V%%
UpR 44 ^b^ �� pk 44 ^7^VV
T`BMi7U]AH pBM+BiQ`2 BH T`BKQ ;BQ+�iQ`2 \M]Vc

2Hb2
T`BMi7U]AH pBM+BiQ`2 BH b2+QM/Q ;BQ+�iQ`2 \M]Vc

`2im`M yc '

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Rdy f kNj



GBM;m�;;BQ * 1b2`+Bi�xBQM2

aQHmxBQM2 k, *Q/B}+�M/Q B i`2 p�HQ`B +QM i`2 BMi2`B- +BQĕ Ƕ7Ƕ 4 j- Ƕ+Ƕ 4 k 2
ǶbǶ 4 R- bB p2/2 +?2 2bBbi2 mM� bQ`i� /B Q`/BM�K2MiQ KQ/mHQ j, j pBM+2 bm
k- k pBM+2 bm R 2 R pBM+2 bm jX
OBM+Hm/2 Ibi/BQX?=
BMi K�BMUV
&
BMi pR- pk-pc
T`BMi7U].B;Bi�`2 B p�HQ`B /B pR 2 pk \M]Vc
b+�M7U]W/ W/]- �pR- �pkVc
B7 UpR 44 pkV
T`BMi7U]AH ;BQ+Q T�`B \M]Vc

2Hb2
p 4 UpR@pkV W jc
T`BMi7U]W/ \M]-pVc
B7 Up 44 RV
T`BMi7U]AH pBM+BiQ`2 Đ BH T`BKQ ;BQ+�iQ`2 \M]Vc

2Hb2
T`BMi7U]AH pBM+BiQ`2 Đ BH b2+QM/Q ;BQ+�iQ`2 \M]Vc

`2im`M yc '

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 RdR f kNj



GBM;m�;;BQ * *QMp2`bBQMB /B iBTQ

*QMp2`bBQMB /B iBTQ M2HH2 2bT`2bbBQMB

G2 2bT`2bbBQMB �`BiK2iB+?2 ?�MMQ mM p�HQ`2 2/ mM iBTQ /2ii�iQ /�
[m2HHQ /2HH2 p�`B�#BHB BM ;BQ+QX
AM mMǶQT2`�xBQM2 ;HB QT2`�M/B /B iBTQ /Bp2`bQ p2M;QMQ +QMp2`iBiB M2HHQ
bi2bbQ iBTQ �TTHB+�M/Q �H+mM2 `2;QH2 �miQK�iB+?2X AM ;2M2`2 bB �KTHB�
BH +�KTQ /2B p�HQ`B `�TT`2b2Mi�#BHBX

1b2KTBQ
a2 t ?� iBTQ BMi 2 v ?� iBTQ 7HQ�i- BH `BbmHi�iQ /2HHǶ2bT`2bbBQM2 tYv pB2M2
�miQK�iB+�K2Mi2 +QMp2`iBiQ � 7HQ�i

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Rdk f kNj



GBM;m�;;BQ * *QMp2`bBQMB /B iBTQ

*QMp2`bBQMB /B iBTQ

aBim�xBQMB BM +mB bB ?�MMQ +QMp2`bBQMB /B iBTQ
[m�M/Q BM mMǶ2bT`2bbBQM2 +QKT�BQMQ QT2`�M/B /B iBTQ /Bp2`bQ
/m`�Mi2 mMǶ�bb2;M�K2MiQ t 4 v- [m�M/Q BH iBTQ /B v ĕ /Bp2`bQ /�
[m2HHQ /B t
2bTHB+Bi�K2Mi2- i`�KBi2 HǶQT2`�iQ`2 /B +�bi
M2H T�bb�;;BQ /2B T�`�K2i`B � 7mMxBQM2 UTBɍ �p�MiBV
�ii`�p2`bQ BH p�HQ`2 /B `BiQ`MQ /B mM� 7mMxBQM2 UTBɍ �p�MiBV

lM� +QMp2`bBQM2 Tmǁ Q K2MQ +QBMpQH;2`2 mM +�K#B�K2MiQ M2HH�
`�TT`2b2Mi�xBQM2 /2H p�HQ`2X

/� b?Q`i � HQM; U/BK2MbBQMB /Bp2`b2V
/� BMi � 7HQ�i U�M+?2 b2 bi2bb� /BK2MbBQM2V

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Rdj f kNj



GBM;m�;;BQ * *QMp2`bBQMB /B iBTQ

*QMp2`bBQMB BKTHB+Bi2 i`� QT2`�M/B /B iBTQ /Bp2`bQ M2HH2
2bT`2bbBQMB

Zm�M/Q mMǶ2bT`2bbBQM2 /2H iBTQ t QT v +QBMpQH;2 QT2`�M/B /B iBTQ
/Bp2`bQ- �ppB2M2 mM� +QMp2`bBQM2 BKTHB+Bi� b2+QM/Q H2 b2;m2MiB `2;QH2,

R Q;MB p�HQ`2 /B iBTQ +?�` Q b?Q`i pB2M2 +QMp2`iBiQ BM BMi
k b2 /QTQ BH T�bbQ RX HǶ2bT`2bbBQM2 ĕ �M+Q`� 2i2`Q;2M2� bB +QMp2`i2

HǶQT2`�M/Q /B iBTQ BM72`BQ`2 7�+2M/QHQ /Bp2MB`2 /B iBTQ bmT2`BQ`2 b2+QM/Q
H� b2;m2Mi2 ;2`�`+?B�,

BMi ! HQM; ! 7HQ�i ! /Qm#H2 ! HQM; /Qm#H2

1b2KTBQ, BMi tc /Qm#H2 vc
L2H +�H+QHQ /B UtYvV,

R t pB2M2 +QMp2`iBiQ BM /Qm#H2
k pB2M2 2z2iim�i� H� bQKK� i`� p�HQ`B /B iBTQ /Qm#H2
j BH `BbmHi�iQ ĕ /B iBTQ /Qm#H2

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Rd9 f kNj



GBM;m�;;BQ * *QMp2`bBQMB /B iBTQ

*QMp2`bBQMB M2HHǶ�bb2;M�K2MiQ

aB ?� BM t 4 2tT [m�M/Q B iBTB /B t 2 2tT MQM +QBM+B/QMQX
G� +QMp2`bBQM2 �ppB2M2 b2KT`2 � 7�pQ`2 /2H iBTQ /2HH� p�`B�#BH2 �
bBMBbi`�,
b2 bB i`�ii� /B mM� T`QKQxBQM2 MQM bB ?� T2`/Bi� /B BM7Q`K�xBQM2
b2 bB ?� mM� `2i`Q+2bbBQM2 bB Tmǁ �p2`2 T2`/Bi� /B BM7Q`K�xBQM2
1b2KTBQ,
BMi Bc
7HQ�i t 4 kXj- v 4 9X8c
B 4 t Y vc
T`BMi7U]W/]- BVc f bi�KT� e  f

a2 H� +QMp2`bBQM2 MQM ĕ TQbbB#BH2 bB ?� 2``Q`2X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Rd8 f kNj



GBM;m�;;BQ * *QMp2`bBQMB /B iBTQ

*QMp2`bBQMB 2bTHB+Bi2 UQT2`�iQ`2 /B +�biV
aBMi�bbB, UiBTQV 2bT`2bbBQM2
*QMp2`i2 BH p�HQ`2 /B 2bT`2bbBQM2 M2H +Q``BbTQM/2Mi2 p�HQ`2 /2H iBTQ
bT2+B}+�iQX
1b2KTBQ,

BMi bQKK�- Mc
7HQ�i K2/B�c
XXX
K2/B� 4 bQKK� f Mc f /BpBbBQM2 i`� BMi2`B  f
K2/B� 4 U7HQ�iVbQKK� f Mc f /BpBbBQM2 i`� `2�HB  f

GǶQT2`�iQ`2 /B +�bi ǳUiBTQVǴ ?� T`2+2/2Mx� TBɍ �Hi� /2;HB QT2`�iQ`B
#BM�`B 2 �bbQ+B� /� /2bi`� � bBMBbi`�X .mM[m2
U7HQ�iV bQKK� f M
2[mBp�H2 �
UU7HQ�iV bQKK�V f M

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 Rde f kNj


