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U/27K2i?Q/ TQBMi4 UUTR TQBMi@j/V UTk TQBMi@k/VV

O% XXX %OV

I S`û+û/2KK2Mi , T`Qi2+iBQM +QMi`2 H2b �TT2Hb BHHû;�mt
I Zm2biBQM , T`Qi2+iBQM +QMi`2 H2b BKTHûK2Mi�iBQMb BHHû;�H2b \

�PS f úim/2 /2 *�b , H2b Jûi?Q/2b "BM�B`2b Ĝ .B/B2` o2`M� kefj9



AMi`Q/m+iBQM LQM@S`Q#HĕK2 liBHBb�iBQM AKTHûK2Mi�iBQM *QM+HmbBQM

.û}MBiBQM /2 Jûi?Q/2b
I 2Mbm`2@K2i?Q/ ,

+`û�iBQM 2i �DQmi /2 H� MQmp2HH2
Kûi?Q/2

I K�F2@K2i?Q/ ,
+`û�iBQM /m Kûi�@Q#D2i

I �//@K2i?Q/ ,
KBb2 ¨ DQm` /2 H� 7QM+iBQM ;ûMû`B[m2

I LQi2 , 7QM+iBQMb ;ûMû`B[m2b
bTû+B�HBb�#H2b

S`QiQ+QH2
/27K2i?Q/

2Mbm`2@K2i?Q/

K�F2@K2i?Q/

�//@K2i?Q/

*Qm+?2 R
*Qm+?2 k
*Qm+?2 j

�PS f úim/2 /2 *�b , H2b Jûi?Q/2b "BM�B`2b Ĝ .B/B2` o2`M� kdfj9

AMi`Q/m+iBQM LQM@S`Q#HĕK2 liBHBb�iBQM AKTHûK2Mi�iBQM *QM+HmbBQM

�TTHB+�iBQM �mt 6QM+iBQMb "BM�B`2b

U/27K2i?Q/ �//@K2i?Q/ ,#27Q`2 UU#7 #BM�`v@7mM+iBQMV K2i?Q/V
UH2i UUK2i?Q/@bT2+B�HBx2`b UK2i?Q/@bT2+B�HBx2`b K2i?Q/VVV

U�bb2`i U4 UH2M;i? K2i?Q/@bT2+B�HBx2`bV kVV
U�bb2`i U�TTHv O^2[ K2i?Q/@bT2+B�HBx2`bVVVV

I K2i?Q/ , Kûi�@Q#D2i U*7X bi�M/�`/@K2i?Q/V
I K2i?Q/@bT2+B�HBx2`b , �++2bb2m`

�PS f úim/2 /2 *�b , H2b Jûi?Q/2b "BM�B`2b Ĝ .B/B2` o2`M� k3fj9

AMi`Q/m+iBQM LQM@S`Q#HĕK2 liBHBb�iBQM AKTHûK2Mi�iBQM *QM+HmbBQM

AKTHûK2Mi�iBQM J�M[m�Mi2
I *?�[m2 bQmb@+H�bb2 /2 TQBMi /QBi bTû+B�HBb2` TQBMi4
I oû`B}+�iBQM i�`/Bp2 , HQ`b /ǶmM �TT2H ;ûMû`B[m2

T`ûb2`p2` H� ?�mi2 /vM�KB+Biû
I Ŀ "BM�B`2@+QKTHûim/2 ŀ , BH 2tBbi2 mM2 Kûi?Q/2 T`BK�B`2 �TTHB+�#H2

TQm` +?�[m2 +H�bb2 /2 H� ?Bû`�`+?B2

U/27K2i?Q/ +QKTmi2@�TTHB+�#H2@K2i?Q/b@mbBM;@+H�bb2b
,�`QmM/ UU#7 #BM�`v@7mM+iBQMV +H�bb2bV

UKmHiBTH2@p�Hm2@#BM/ UK2i?Q/b QFV U+�HH@M2ti@K2i?Q/V
cc RX *?2+F 7Q` #BM�`v +QKTH2i2M2bb QM J1h>P.a
cc kX A7 2p2`vi?BM; ;Q2b r2HH- bBKTHv `2im`M
cc r?�i r2 ;Qi 7`QK *�GG@L1sh@J1h>P.
Up�Hm2b K2i?Q/b QFVVV
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AMi`Q/m+iBQM LQM@S`Q#HĕK2 liBHBb�iBQM AKTHûK2Mi�iBQM *QM+HmbBQM

JBb2 2M Q2mp`2

UHQQT ,7Q` +H�bb ,BM U+H�bb@T`2+2/2M+2@HBbi U+�` +H�bb2bVV
,mMiBH U2[ +H�bb U7BM/@+H�bb ^bi�M/�`/@Q#D2+iVV
,/Q U�bb2`i

U7BM/@B7
UH�K#/� UK2i?Q/V

UH2i UU[m�HB7B2`b UK2i?Q/@[m�HB7B2`b K2i?Q/VVV
U�M/ U2[m�H UK2i?Q/@bT2+B�HBx2`b K2i?Q/V

UHBbi +H�bb +H�bbVV
UMQi UK2K#2` ,�`QmM/ [m�HB7B2`bVV
UMQi UK2K#2` ,#27Q`2 [m�HB7B2`bVV
UMQi UK2K#2` ,�7i2` [m�HB7B2`bVVVVV

K2i?Q/bVVV

I +H�bb@T`2+2/2M+2@HBbi , �++2bb2m`
I K2i?Q/@[m�HB7B2`b , �++2bb2m`
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AMi`Q/m+iBQM LQM@S`Q#HĕK2 liBHBb�iBQM AKTHûK2Mi�iBQM *QM+HmbBQM

SH�M

AMi`Q/m+iBQM

lM LQM@S`Q#HĕK2

o�HB/�iBQM /m *QM+2Ti Ĝ LBp2�m liBHBb�i2m`

o�HB/�iBQM /m *QM+2Ti Ĝ LBp2�m S`Q;`�KK2m`

*QM+HmbBQM

�PS f úim/2 /2 *�b , H2b Jûi?Q/2b "BM�B`2b Ĝ .B/B2` o2`M� jRfj9

AMi`Q/m+iBQM LQM@S`Q#HĕK2 liBHBb�iBQM AKTHûK2Mi�iBQM *QM+HmbBQM

*QM+HmbBQM
I Jûi?Q/2b #BM�B`2b , mM +QM+2Ti i`ĕb bBKTH2

I .B{+BH2 ¨ BKTHûK2Mi2` /�Mb mM bvbiĕK2 PP +H�bbB[m2
I h`BpB�H �p2+ /2b KmHiB@Kûi?Q/2b

I :`�+2 ¨ *GPa ,
I o�HB/�iBQM /2 HǶmiBHBb�iBQM
I o�HB/�iBQM /2 HǶBKTHûK2Mi�iBQM

I :`�+2 �m JPS ,
I *QM+2Ti 2tTHB+Bi2
I 1ti2MbBQM /m bvbiĕK2 PP /2 #�b2
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"B#HBQ;`�T?B2

SH�M

"B#HBQ;`�T?B2

�PS f úim/2 /2 *�b , H2b Jûi?Q/2b "BM�B`2b Ĝ .B/B2` o2`M� jjfj9

"B#HBQ;`�T?B2

"B#HBQ;`�T?B2

"`m+2- EX "X- *�`/2HHB- GX- *�bi�;M�- :X- 1B7`B;- CX- aKBi?- aX 6X-
h`B7QMQp- oX- G2�p2Mb- :X hX- �M/ SB2`+2- "X *X URNN8V
PM "BM�`v J2i?Q/b
h?2Q`v �M/ S`�+iB+2 Q7 P#D2+i avbi2Kb- RUjV,kkRĜk9k
*�bi�;M�- :X URNN8V
*Qp�`B�M+2 �M/ *QMi`�p�`B�M+2 , *QM~B+i qBi?Qmi � *�mb2
�*J h`�Mb�+iBQMb QM S`Q;`�KKBM; G�M;m�;2b �M/ avbi2Kb-
RdUjV,9jRĜ99d
o2`M�- .X Ukyy3V
"BM�`v J2i?Q/b S`Q;`�KKBM; , i?2 *GPa S2`bT2+iBp2
CQm`M�H Q7 lMBp2`b�H *QKTmi2` a+B2M+2- oQHX R9Xky
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