- 3 5*6*783 212,93: *6-;3 0*<0*6*7-2536 36 .24,78=* 6 * )
12753 2 5,6->7.,2 *7-0* *+*6

? 124136 -@4 2 4*642 A*+3.,525* 1*3,76-27-*? -B 6)

.24,78;3  5*6.0*A* /4 43A,4*7-3 0*-+C7*3 * [7,D 304*)
.24,78;3  5*6.0*A* /4 43A,4*7-3 0*-+C7*3 .34 2.*+ *02E;3
.376-27-*: 6*753 F/* *662 2.*+*02E;3 -*4 6*7-53 .3  7-0G0,3 23 52

6/2 A*+3.,525* )

34 0*+2E;3 H 5,6->7.,2 *7-0* 36 .24,78=*6: 2 <20-, 05*-B 6:?
.300*-3 2D,0420 F/* *+2

$& 5,4,7/,*? /42 DITE;3 53 1J02/ 53 -*4<3 5*, 300,53)

$ & 2/4*7-2* ? /42 DITE;3 53 J02/ 53 -*4<3 5*.300,53)

$ & <*0427*.* .376-27-* 23 +37J3 53 -*4<3 5*.300,53 )

$ & 2/4*7-2* ? /A2 DITE;3 53 J02/ 53 -*4<3 5*.300,53)
$&5,4,7/,*? 142 DITE;3 53 J02/ 53 -*4<3 5*.300,53)

.24,78;3 : D2K /4 *7F/27-3 3 .24,78;3 D2K 14

1) 343 *+*6 -*4 2 4*642 A*+3.,5625* 7,.,2+ * 3 . 24,78;3

.34*E2 2 D0*20: *7-;3 2 5,6->7.,2 *7-0* 36 .24,78 =*6 5*A*0G
2/4*7-20: * *7-0%6 *+*6 82A*0G /42 2.*+*02E;3 0*+2- ,A2: 3 F/*
D2K .34 F/* 2 5,6->7.2 *7-0* 36 .24,78=*6 5*<*752 53
F/250253 53 -*4<3)

- 4 . *7-,6-2 5,6<=* 5* /4 -*04L4*-03 5* 4*0.M0,3 . 34 2
*6.2+2 -3-2+4*7-* +*JCA*+) *6*N2753 4*5,0 2 -*4<*02-/02 5* /42
6/16->7.,2 .34 3 -*04L4*-03: *+* 253-3/ 3 6*J/,7- *
<03.*5,4*7-30 631 2 .375[E;3 5* <0*66;3 73042+ $ 2 -4&:
4*0J/+83/ 3 -*04L4*-03 72 GJ/2 *4 *1/+,E;3 * 316*0A 3/ F/* 2
.3+/72 5% 4*0.M0,3 2-7J/ 3 .34<0,4*7-3 5* 4P
<36-*0,304*7-*. .3+3.2753 3 -*04L4*-03 *4 J*+3 D/75 *7-*. 3

.34<0,4*7-3 52 .3+/72 5* 4*0.M0,3 <2663/ 2 6*0 5* 4) <Q6
*66* <03.*5,4*7-3: *+* .3+3.3/ 3 -*04L4*-03 *4 .37- 2-3.342
6/16->7.,2 **7.37-03/ 3 .34<0,4*7-35*". 4 <2 02 2 .3+/72

5* 4*0.M0,3) 26*253 7*6626 ,7D3042E=*6: 2 -*4<*02-/ 02 52

6/16->7.,2 4*5,52 <*+3.*7-,6-2: *4 J02/6 *+6,/ 6: ? 5*
$&R' $&' $&% $&% $&#
343 2 5,+2-2E;3 53 4*0.M0,3 ? 02K32A*+4*7-* +,7*20: 3 F/* 3
N/6-,D,.2 .343 6/16->7.,2 -*0434?-0,.2: <35*436 *6- 21*+**0
142 0*+2E;3 +,7*20 *7-0* 2 -*4<*02-/02 * 3 .34<0,4* 7-3 52
.3+/72 5* 4*0.M0,3)
$ & 3 $.4&
66,40
! #
_— — — B %
- 3,6 1+3.36 * :5* 426626 0*6<*.- A24*7-* J/2, 62 SJ*

R SJ: *6-;3 2<3,2536 *4 /42 6/<*0DC.,* 830,K37-2+ * <*OD*,-24*7-*

+,62) 42 D30E2 830,K37-2+: .376-27-* * 5* [7-*76%* BT :?
2<+,.252 73 1+3.3 :.37D304* 2 D,J/02 212,93)

*6626 .375,E=*6: <35*436 2D,0420 F/* 3 1+3.3 25F
2.*+*02E;3 5*
$& ' 46
$&: 46

1,0% 142

$& :T46
$&# 46

$& :R46

6 53,6 1+3.36: * : -*0;3 2 4*642 2.*+*02E;3 * 6 *
43A,4*7-20;3 N/7-36: /42 A*K F/* 6* 43A* 631 2E;3 52 D30EZ
F/* +8**9*0.* 72 0*],;3 *4 F/* *6-;3 *4 .37-2-3)

66,4: 2 2*+*02E;3 2 53 1+3.3 6*0G 2 4*642 2.*+*02E;3 2
536,6-*421+3.3 U 1+3.3 :5* R %SJ)

343 B T ? 2 D30E2 0*6/+-27-* 6310* 3 6,6-*42 1+ 3.3 U
1+3.3 :-*4360

B42 V. TB%2 V 2B: '46
Il 203 426 5D*0*7-%6 W: X * Y <366/4:
3*D,.*7*6 5% 5+2-2E;3 6/<*0 D,.2+

0%6<*.- A24*7-* 36
I 36 F/2,6 6;3 .376-27-*6 <202 2 6,-I2E;3 2 6*0
376,5*0252 2 6*J/,0) 6 0*+2E=*6 *7-0* 36 .3*D,.* 7-*6 5*
5,+2-2E;3 6;30
z .z * z )
D,J/02 212,93 436-02 /42 <*E2 375* /4 27+ *TA3+A * /4 <,73

5* D3042 .37.@7-0,.2: * 3 27*+ * 3 <,73 6;3 D*-36 5* 4*-2,6
5,D*0*7-*6)

Vista Frontal

Vista de Cima

Desenho Ilustrativo
[ -*4<*02-/02 241,*7-*: 3 <,73 *6-G <0*63 23 27*+) * 26 5/26
<*E26 D30*4 2F/*.,526 [7,D304* * 6,4/+-27*24*7-*. ? .300*-3
2D,0420 F/* 3 <,73 6* 63+-20G 53 27*+ 6*
$ & W D30 3 4*-2+ 53 27*+* D30 3 4*-2+ 53 <,73)
$ & W D30 3 4*-2+ 53 27*+ * X D30 3 4*-2+ 53 <,73)
$ &Y D30 3 4*-2+ 53 27*+ * X D30 3 4*-2+ 53 <,73)
$& D30 34*-2+ 53 27*+ *Y D30 3 4*-2+ 53 <,73)
$ & X D30 3 4*-2+ 53 27*+ * D30 3 4*-2+ 53 <,73)

9Z\B KZ (

GO0*2 ,7,.2+ $3& * 2 A20,2E;3 52 -*4<*02-/02 $ & 6;3 36
4#6436 <202 3 <,73 * 3 27*+) 3J3 <202 63+-20 27+ -*4 F/* 6*0
4230 FF <79

- D,J/02 212,93 0*<0*6*7-2 /4 *+*A2530 8,50G/+,.3) 66*
*+*A2530 <366/, 53,6 <,6-=*6 .,0./+20*6 * : 5* 4 26626
5*6<0*KCA*,6: 6*753 3 4*730 .34 02,3  * 342,30 .34 02,3 B
) ) +CF/53 F/* 43A4*7-2 36 <,6-=*6 ? 8343)J@7*3 *
,7.34<0*66CA*+)

Pistbes

Figura Ilustrativa

$% &# #'%

0+ ,*.10,-,12).34)10

3+3.2436 /4 .30<3 5* 42662 6310* 3 <,6-;3 42,30: * <202
F/* 3 .37N/7-3 D,F/* *4 *F/+C10,3 *6-G-,.3: 6*0G 7*.*66G0,3
.3+3.20 6310* 3 <,6-;3 4*730 /4 3/-03 .30<3 ./N2 42 662 A2+*O

$&—  $& — $& $& $&

*+3<0,7.C<,35* 26.2+0

266,40

Fe (N)

|

|

|

T T t(s)
(1] 5 12

Gréfico Fora de Escala

/16-,-1,753 36 A2+30*6 526 426626 .3+3.2526 *4 .25 2 <,6-;3:
*6,4<+,D,.2753 2 *9<0*66;3 2.,420

/ /
/ /

*D,72+4*7-40

- 2 D,J/02 212,93: /4 <O3N?-,+ 5* 426624 B J12 -**4/4
<@75/+3 12+C6-,.3 5 42662 B SJ* 6* 2+3N2 5*703 5*+*) *<3,6
53 .83F/*: 3.37N/7-3 2-,7J* /42 2+-/02 4G9,42 8B 4) 6D,36
F/* 34<=*4 3 <@75/+3 6;3 ,7*9-*76CA*6: -@4 42662
5*6<0*KCA*+: <*0427* *4 <202+*+36 *7-0* 6, * 7,3 68D 0*4 F/2+F/*0
-,<3 5* -30E;3P 376,5*02753 F/* 2 0*6,6-@7.,2 53 20 ? 5*6<0*KCA*
* F[* 2 2*+*02E;3 52 J02A,525* ? J/2+2 46 12 ,7-76,525*
52 A*+3.,525* A .34 F/* 3 <03N?-,+ 2-,7J,/ 3 <@75/3 A2+*

Projétil V.

m

Depois do Choque

Antes do Choque

Figura Ilustrativa

$8&%%46 $& T'IR46 $& %%46 $&%%463& RR46

+]

<Q6 2 .3+,6;3: 2 *7*0J,2 4*.>7,.2 53 6,6-*42 <O3N? -+ U <@75/H
12+C6-,.3 6* .376*0A2: 3 F/* 736 <*04,-* .2+./+20 2 A*+3.,525*
! .342F/2+36,6-*42 62,/ 52 .3+,6;3)

) ) ) )
# &! $ &8
1y J8 oy : ! % 6

*+2 .376*0A2E;3 52 F/27-525* 5* 43A4*7-3 72 .3+, 6.3
5*6.310,436 2 A*+3.,525* 30,J,72+ 53 <03N?-,+)

4 % &
! %% 6

%

# &
4
- 4 4QA*+ 43A,4*7-2"6* 631 2 2E;3 5* /42 D30E2 0*6/ +-27-*
5* 5,0*E;3 * 6*7-,53 .376-27-*6: .IN2 ,7-*76,525*$ & A20,2.34 3
-*4<3 $-& 5* 2.3053 .34 3 JOGD,.3 212,93)

4Q5/+3 53 ,4</+63 5*662 D30E2 0*6/+-27-*: 73 ,7-*0A2+3 5* -*4<3
5* 62 6:?5*
$&'6 $& 6 $&'6 $&# 6 $&R 6

3J0GD,3 9--*436 F/* 2 G0*2 ? 7/4*0,.24*7-* J/I2+ 23
4Q5/+3 53 ,4</+63)

B— v B# )6

Il 42 12002 0CJ,52 * 8343J@7*2: 5* 42662 5*6<0*KCA*+*6-G 72
<36,E;3 830,K37-2+ * 2<3,252 6310* 53,6 .37*6 736 87-36 * )
5,6->7.,2 *7-0* 36 <37-36 * ? 5* : 4) 3 <37- 3 :2/42
5,6->7.,2 5B :% 4 53 <37-3 : *7.37-02"6* 2<3,252: *4 0*<3/63:
/42 *6D*02 8343J@7*2 5* <*63 ": .37D304* 3 5*6*7 83

212,93)
A A
Figura Ilustrativa

35%436 2D,0420 F/*: <202 F/* -353 3 6,6-42 2,42 *6-*N2 *4
*F/+C10,3 *6-G-,.3; 2 D30E2 5% 0*2E;3 53 .37* 631®@ 12002: 73
<373 :75*

$& 9 " $&: 9 $& :R9
$&#: 9 $8&%: 9
I
1230242 5* .30<3 +,A0* 52 120020
Loows | ‘R4 N
< aal >
A A

343 2 12002 *6-G *4 *F/,+C10,3: 2 6342 536 434*7-3 6 526
D30E26 *4 0*+2E;3 23 <37-3 5*A* 6*0 7/+2)
3130 ) B ):% B R

- 4 1+3.3 631* 2 024<2 5* /4 <+273 ,7.+,7253: 5*6  .0*A*753
/4 43A,4*7-3 0*-,+C7*3 /7,D304*4*7-* 2.*+*0253) 31 O* *+*: 2J*
/42 D30E2 .376-27-*:.37D304* 2 D,J/02 212,93)

F

Q,

. e rampa

Figura Ilustrativa
G D30E2 5* 2-0,-3 *7-0* 26 6/<*0DC.,*6 53 1+3.352 024<2)
34 0*+2E;3 H6 D30E26 F/* 2J*4 73 1+3.3: <35*436 2D ,0420 F/*
$&2D30E2 0*2+,K2 /4 -0212+83 7*J2-,A3)
$ & 2 D30E2 <*63 0*2+,K2 /4 -0212+83 <36,-,A3)
$ & 2 D30E2 73042+ 7;3 0*2+,K2 -0212+83)
$ & 2 D30E2 5* 2-0,-3 7;3 0*2+,K2 -0212+83)
$ & 2 D30E2 0*6/+-27-* 7;3 0*2+,K2 -0212+83)

7

$% &# #'%

((0*+  ,-+/0,-,12).34)10




D30E2 73042+ ? <*0<*75,./+20 23 43A,4*7-3 53 1+33: * <30 ,663

7;3 0*2+,K2 -0212+83 6310* 3 4*643) 5 .36 : .34
.36 .36

D30E2 0*2+,K2 -0212+83 <36,-,A3: <3,6 *6-G 78642 5,0*E;3
53 43A,4*7-3 $3<E;3 ,7.300*-2&)

D30E2 <*63 0*2+,K2 -0212+83 7*J2-,A3: <3,6 6/24837*7-*
73042+ 0*2+,K2 -0212+83 7/+3 * 6/2 .34<37*7-* -27J%7.,2+ -*4
6*7-,53 3<36-3 23 53 43A,4*7-3 $3<E;3 ,7.300*-2&)

D30E2 5* 2-0,-3 0*2+,K2 -0212+83 7*J2-,A3: 07582*7*0J,2 53
.30<3 $3<E;3 ,7.300*-2&)

343 3 43A4*7-3 ? [7,D304*4*7-* 2*+*0253: 2 D30E2
0*6/+-27-* 0*2+,K2 -0212+83 <36,-,A3 6310* 3 .3083<E;3
,7.300*-2&)

$& $&

F/* 2-/2 6310* 3 .30<3 *4 F/2+F/*0 <37-3 5* 6/2 -02 N*-Q0,2 ? 2
D30E2 <*63)

W 473+ $ 14 & ? /4 0%23%7-* 5% F/,4,3+/4,7,6.@7.,2
I-,+,K253 <*+2 <3+C.,2 <202 5*-* -20 A*6-CJ,36 276/*)

4 0*+2E;3 236 *+*4*7-36 FIC4,.36 : : * F/*. 34<=*4 3
- 4 43-30 -?04,.3 D/7.,372 6*J/753 3 .,.+3 5* 2073 -) +/4,73+: <35*'6* 2D,0420 F/*O
*4<*02-/02 52 D37-* F/*7-* A2+* ## * 2 52 D37-* D0,2 A2+* 5536
') 0%75,4%7-3 5*66* 43-30 ? 5% 773
$&] $&# $&'] $&T] $& ] /C4,.3 -03J@7.3 503)@7.3 9,J@7,3 201373
! M4*03 XBT XB XB XBR
B##U T#B'RS B'UT#B S -L4,3

— \Y

Il 4 JG6 <*0D*-3 *9<275*'6* 25,21G-,.24*7-* * 0*2+, K2 /4
-0212+83 6310* 3 4*,3 *9-*073 5* 4Q5/+3 ,J/2+ 2 %#") A20,2E;3
52 *7*0J,2 ,7-*072 63D0,52 <*+3 JG6: 7*662 -0276£2H)3: ? 5*O
$& %# " $& N $& N $& N S&WH N

*.300*753 H 2 *, 52 *0435,7>4,.2: -*4360

4 /42 -0276D3042E;3 25,21G-,.2: 7,3 8G -03.2 5+ .2 +30 *7-0* 3
4*3*9+073 * 3 JG6 F/* 63D0* 2 -0276D3042E;3) 3]3:2 2 +* 52
*0435,7>4,.2: <202 /42 -0276D3042E;3 25,21G-,.2 D, .20

75*%: ? 3 -0212+83 0*2+,K253 5/027-* 2 -0276D3042E;3) 2|
27-*6 5* <0*.,<,-20436 2 0*6<36-2: ? ,4<30-27-* +*4 1020436 2

.37A*TE;3 <202 3 6,72+ 2 6*0 253-253 <202 1 72 *FI2E;3
2.,420

* 2.3053 .34 3 *7/7.,253: 3 JG6 0*2+,K3/ -0212+83 : <30-27-3
5*A*436 /620 2 .37A*7E;3 $&: 2.,42) 66,4 2 A20,2E ;3 52

*7*0J,2 ,7-*072 53 JG6 D3, 5*O

- 42 13+2 ? +27E252 31+,F/24*7-* 2 <20-0 53 63+3:.34
A*+3,525* 7,2+ |: * 5*6.0*A* /42 <20G13+2: .37D304*
0*<0*6*7-252 73 5*6*783 212,93) 6 <37-36 5* 2-? #
0*<0*6*7-24 <36,E=*6 6/.*66,A26 52 13+2) D30E2 5*0*6,6-@7.,2
5320°?7/+2*3<37-3 ?342,6 2+-3 52 -02N*-QR)

34 126* 726 ,7D3042E=*6 2.,42: 3 5*6*783 F/* 0*<0* 6*7-2
.300*-24*7-* 2$6& D30E2$6& F/* 2J*$4& 6310* 2 13HA <37-3 :
F/2753 *+2 *6-G 6/1,753: 20

$& $& $&

$& 3 >7,37 -0,A2+*7* 5 7,-03J@7,3 % F/* 6* 30,J,72 53 G-343
5+7,-03J@7,3 <366/, R *+?-0376)

$& 3 G-343 5* 7,-03)@7,3 $& ? ,63*+*-0L7,.3 *4 O¥2E;3 2 /4
.G-,37 1,A2+*7-* F/* 6* 30,J,72 5% /4 G-343 5* 7TM4* 03 2-L4,.3
Ji2+2 )

$&3G-3435% 201373 $ & *4  <0Q-376)

$ & 3 G-343 5* 39,J@7,3 $ & -*4 .37D,J/02E;3 *+*-017,.2 $6*J/753
35,2J0242 5% 7/6 2/+73& 6 < %72 24252 5* A2+@7.,2)

$& 3 G-343 5% 8,503J@7,3 $& 2<0*6*7-2 7TM4*03 5* 9,52E;3
$398 ,J/2+ 2" $4*736 /4& 23 D30420 /4 G.,53: +,J 2753"6* 2 /4

82+3J@7,3)

$& 2+63:3 7,37 <366/, *+?-0376)

$& 2+63: 3 .G-,37 1, A2+*7-* *0G  *+?-0376: *7R27-3 F/* 3
G-343 5*7,-03J@7,3 <366/, T *+?-0376)

$ & 2+63: 3 G-343 5*.201373 <366/, R <0Q-376)

$ & 1*0525%,03: 3 G-343 5* 9,J@7,3 <366/, *+?-03 76: .34
5,6-0,1/,E;3 *+*-0L7,2 6 6 <™ 5*65* F/* 3 G-343 5*
39,J@7,3 *6-*N2 73 6*/ *6-253 42,6 *6-GA*+: 6*4 *9. ,-2E;3)

$& 2+63: 3 G-343 5* ,503J@7,3 <366/, 9U:F/2 753 +,J253
2/482+3)@7,3 D3042753 8,50G.,53 $<30 *9*4<+3: &)

Il 6 *+*4*7-36 F/C4,.36 *: J* 0: 5* 7M4*036 2-L4
* #. 0%6<*.-,A24*7-* 6,-24"6* 73 J0/<3 52

*0,Q5,.2536 +*4*7-36 /C4,.36)

/<3753"6* 26 6*J/,7-*6 -0276D3042E=*60

,.36 %:
21*%+2

* s U *sb UY
J seU J s urx
OsieU  # Ogf U *

621*753"6* FI*O

0%<0%6*7-2 3 A2+30 52 <0,4*,02 *7*0J,2 5% ,37,K2B $ " ) )& 53
G-343 5% *P

0%<0%6*7-2 3 A2+30 52 <0,4*,02 *7%0J,2 5* ,37,K2B $ " ) )& 53
G-3435* JP

# 0*<0%6*7-2 3 A2+30 52 <0,4* 02 *7*0J,2 5* ,37,K2B $* ) )& 53

G-343 5% 0)
35+'6* 2D,0420 F/* 3.300,526 26 -0276D3042E=*6: D*+2E;3 *7-0*

36 A2+30*6 : :* 4#6*0GO
$& Z Z 4 $& 72 Z $& #Z2 Z
$& Z Z & $& a za

*7*0J,2 5% ,37,K2E;3 ? /42 <03<0,*525* <*0,Q5,.2) 4 /4
JO/<3: *+2 2/4*7-2 5* 12,93 <202 .42: 3/ 6*N2: .34 3
5*.076.,43 53 7M4*03 2-L4,.3) 3J3: # FI* .300*6<375* 23
0 $*6-0L7.,3& * F/* <366/, 42,30 7/4*03 2-L4,.3: < 366/,0G 2
4*730 *7*0J,2 5* ,37,K2E;3: * 3 * $1*0C+,3& 2 42,30 *7*0J,2 5*
,37,K2E;3: <30 <366/, 4730 7M4*03 2-L4,.3) 3J3: 2 305*4
526 *7*0J,266*0G Z Z )

42 A*K F/* 2 D30E2 5* 0%6,6-@7.,2 53 20 ? 7/+2: 2M7,.2 D30E2

$% &# #'%

0+ ,*.10,-,12).34)10

- F/2503 212,93 2<0*6*7-2 2 ,+2 5* *2- A525* 53 6 4*-2,6:
*4 305*4 5*.0*6.*7-* 5* 0*2-,A,525*%)

Z+20Z Z
,+2 5% *2- A,525* 536 4*-2,6

72+,62753 2 +2 5% *2-A525* 2.42: 2 *FI2E3 F [*
0*<0*6*7-2 2 0*2E;3 F/C4,.2 F/* 3.300* *6<37-27*24*  7-*?0

be 52 20 gre 2 pra O s

bC 5o 2+ ore 2 wra t s

be sa 20 gre 2 ore O ¢
be 5o 2+ gre 2 @re *

20 gre 2

SR

bc se ore 0 sk

*+2 D,+2 5* 0*2-,A,525* D307*.,52: <*0.*1*436 F/* 3 +M30

5*6+3.2 3 0343: <30 6*0 42,6 0*2-,A3)

- 6342 536 4*730*6 .3*D,.,*7-*6 *6-*F/,34?-0,.36 ,
F/* 12+27.*,24 2 *F/2E;3 ,L7,.2: 52 0*2E;3 * 39,53"
0*<0%6+7-252 73 F/2502 212,93 70 .

+s0eU sore + osordd 4 sordd see

7-*,036
0*5/E;3:

$& #

$& %  $& $& $&
1

*N242_:1;,.5**_3*D,,*1-"6 *6-*F/,342-0,.36 201,-0G0,360
2)d U1) )d UB)d & U¥

F/,+,102753 e 5* G-3436 * 26 .20J260

*63+A*753 3 6,6-*42 2.,42 -*4360

: D2K*753 2 B # -*4360

/* 6;3 36 4*730*6 .3*D,.,*7-*6 ,7-*,036: 266,4 2 6
U'U U#B

342?#UR

- 42 J2002D2 5* GJ/2 4,702+ -*4 73 6*/ 0Q-/+3 2 6* /,7-*
.34<36,E;3:*44J O

,.201372-3 : RJ776,3 # R
G+.,3 : 3-G66,3 T
Q5,3 . +30*-3 T#
,-02-3 %: +/30*-3 #%
/+D2-3 R:

21*"6* F/* 2 42662 43+20 53 C37 6/+D2-3$ ¢ & ? 5* R J 43+)

F/27-,525% 5* 43+6 5* C376 6/+D2-3 .37-,52*4 R 5*662 GJ/2
4,702+ 20 _ .
$& ') “43+6  $& ') 43+6  $& ) "43+6

$& ')

"43t6 $& R:) " 43+6
1

72+,62753 2 -21*+2 -*436 F/* 2 .37.*7-02E;3 53 C37 6/+D2-3 ?
5*R4J ) 37A*0-*753 <202J -*4360

R4 O B:RJ
343 -*436 R 5* 63+/E;3 -*0*4360
i RJ v B:RJ
R
343 2 42662 43+20 53 C37 6/+D2-3 ? R J 43+ -*0%436 O
RJ™ " 43+ V B: 43+
/6*N2: 9 " 43+

Il 6 <36 5* +J2E=*6 F/C4,.26 *9,6-*7-*6 726 6/16- >7.,26
+30*-3 5* 6Q5,3 $2+& JG6 .+303 $& * GJ2 $ & 63
0%6<*.-, A24*7-*0

$ & ,L7,.2: 3A2+*7-* 2<3+20 * .3A2+*7-* <3+20

$&,L7,.2: 3A2+*7-* <3+20 * .3A2+*7-* 2<3+20

$ & ,L7,.2: 3A2+*7-* 2<3+20 * .3A2+*7-* 2<3+20
$ & .3A2+*7-* 2<3+20: ,L7,.2 * .3A2+*7-* <3+20
$ & .3A2+*7-* <3+20:,L7,.2 * .3A2+*7-* 2<3+20

5,D*0*7E2 5* *+*-037*J2-,A,525* 53 6Q5,3 * 53 .+33 J*02 /42
6/16->7.,2 L7,.2 .34 2+-2 <3+20,525*P 2 43+?./+2 5 JG6 .+303
<366/, 53,6 G-3436 .34 2 4*642 *+*-037*J2-,A525*  6*753
<30-27-3 /42 43+7?./+2 2<3+20P 2 43+?./+2 5* GJ/2 <36/,
>7J/+3 5* % J02/6 * +,J2E=*6 .3A2+*7-*6 <3+20*6 3,J@7,3"
8,503)@7,3: 6*753 2 43+?./+2 5* GJ/2 <3+20)

- 4 5/26 <03A*-26 .37-*753 GJ/2: ,6*7-2 5* C376: 6; 3
5,663+A,526 F/27-,525*6 6/D,.,*7-*6 5* Q9,53 5* .G43: 72 <03A*-2
:* 5% 5,Q9,53 5* .201373: 72 <03A*-2 : <202 4/52 0 3 .20G-*0
G.,563"126* 52 GJ/2) <Q6 2 5,663+/E;3: 26 63+/E=*6 .37-,526 726
<03A*-26 * 2<0*6*7-24: 0*6<*.-,A24*7-*: .20G-*0 O
$&1G6,.3*G.,53 $&1G6,.3*1G6,.3 $&G.,53*1G6,.3
$&G.53*G.,53 $&7*-03*G.,53

03A*-2 O 2 U
03A*-2 O U

2% & $3+/E;31G6,.2&
#$ 3+/E;3 G.,52&

Il 4 .375,E=*6 25*F/2526: 2 GJ/2 A2<30,K2"6*: <26627 53 53
*6-253 +,F/,53 <202 A2<30) 376,5*02753 3 <03.663 5
A2<30,K2E;3 52 GJ/2: 726 .375,E=*6 D307*.,5260
sea sae B U%Y% S 43+
F/27-,525* 5* .2+30 7**66G0,2 <202 <03A3.20 2 AX30,K2E;3 5+
4 5% GJ/2 +CF/,52 7*66* <03.*663 20
25360 *76,525*52 GJ/2B : J4
26626 2-L4,260 B /P B R/
s&# S~ $&' S $& sh
$& SN $& S
]
343 5253 <*+2 *FI2E;3 FIC4,2: 252 43+ 5* GJ/2 +CF /52
<0*.,62 21630A%0 %% S~ 5* *7*0J,2 <202 <26620 <Z026-253 5*
A2<30) 5%76,525*52 GJ/2 D3, 5252 72 F/*6-3: * A 2+* J .4f)

3J3: 45*GJ2%$ .Af&*F/A2+*42 J5* GJI2)
5B4 ! \% B4 \ 4B J
343 621*436: 2 42662 43+20 52 GJ/2 ? 5* J43+) 3J3:

<202 .252 J5*GJ/2 -*436 %% S"O
9B$ J&g$%%SN& $ J& V. 9B  S°

- -21*+2 212,93 ,75,.2 A2+30*6 526 A*+3.,525*6 520*2E;3 $A&
*4 -0@6 *9<*0,4*7-36 * 26 .300*6<375*7-*6 .37.*7-02 E=*6 *4
43+ 536 0*2J*7-*6 * W *4 ,5@7-,.26 .375,E=*6)

9<*0,4*7-3 Ab43+) )47 ¢ bc bWc
# :
‘R .
# % : :
<03.*663 F/C4,.3 ? 0*<0*6*7-253 <*+2 *F/2E;3 212, 93: 72 F/2+
2:1*.0*<0*6*7-24 6*/6 .3*D,.,*7-*6)
2 1w X
*F/2E;3 52 A*+3.,525* 5*66* <03.*663 ?0
$& A Sb c)bwe $& A Sbc $& A 9he
$& A 9b c)he $& A 9b c)he
-,+,K2753 3 *9<*0,4*7-3 .343 126*: *4 ? D*-22 5/<+,.2E;3
5* bc: 5/<+,.2753 2 A*+3.,525% +3J3 3 *9<3*7-* 5* bc 72
*F/2E;3 52 A*+3.,525* ? )
-,+,K2753 3*9<*0,4*7-3 .343 126*: *4 #? D*-22  5/<+,.2E;3
5* bWc: F/250/<+,.2753 2 A*+3.,525*: +3J3 3 *9<3*7= 5* bWc 72
*F/2E;3 52 A*+3.,525* ? )

I 201372-35*6Q53 $2 4& *4<0*J253 72 D210,.2E;3 5*

A,503 ? <0*<20253 2 <20-,0 53 .201372-3 5* .G+.,2%  4& *.+30*-3
5*6Q5,3 $ 2 +&: 6*J/753 2 *F/2E;3 12+27.¥2520

2 U 2 2 #U 2
20-,753_6* 5* 'J 5*.201372-3 5* .G+.,3 $.34 J0 2/ 5* </0*K2
5% 1&* R'J 5* .+30*-3 5* 6Q5,3 $.34 J02/ 5* </0 *K2* &

$% &# #'%

((0*+  ,*/0,-,12).34)10




2 42662 5* .201372-3 5* 6Q5,3 $2
254,-,753"6* /4 0*75,4*7-3 52 0*2E;3 5* ]: 6*0G 5 *0
2536

26626 2-L4,.260

B /P BR/IP2B #/P +B#:/P 2B% /

#& 31-,52 5*662 0*2E;3:

$&'J $& J $&% %I $&R 'J  $&%J
]
g 2+./+ 26 426626 5* 0*2J*7-* </030
2 0 'J_ ] v B J
_ 1
2+0R J_ ] v WB''J
W _
g 2+./+3 53 ¥9.*663 5* 0*2J+7-*
2*FI2E;3B 43+ 2 ¥ *43+ 2+
260 43+2 4B J
43+2 B'7J
J2 b )2+ v XB'J

X_'J2+
3J3:%9,6-* /4*9.*663 5*' J5* 2 +
g G+./+3 52 42662 5* .201372-3 5* 6Q5,3 31-,52 <202 /4
0%75,4*7-35% )
2 *FI2E;3 43+ 2+ _43+ 2 #
26 43+ 2+B':J
43+ 2 #B RJ

)'r2+_RI2 ¥ v -B#1
"2+ _-

G+./+3 52 42662 5% 2 #<202 /4 0%75,4*7-35* )
#3_] v 1B % %J
o]

Il 253 3 F/2503 212,930
/16->7.,2 * D26* 5* s68 $+& #9548 + usa | sea
2J0*J2E;3
34773 5<3+20 | B 0 3 oB 0B
0*6/+-27-*52 43+2./4+2 $ &
h7J/+3 5* +J2E;3 % i T

i

2+-*072-,A2 F/* 0%*+2.,372 .300%-24*7-* 2 43+?./+2 52
6/16->7.,2: 2 <3+20,525* 5*662 43+?./+2: 2 D3042 J*34?-0,.2
5*662 43+7?./+2 * 3 -,<3 5* D30E2 ,7-*043+*./+20 5*62 6/16->7.,2:
7*662 305*4: 20
$& 1 2<3+20: +,7*20 * 5,<3+3 <*0427*7-*"5,<3+3 <*0427%*)
$& :<B+20: +,7*20 * +,J2E=*6 5* 8,503)@7,3)
$& 4 <B+20:<,024,52+ * +,J2E=*6 5* 8,503)@7,3)
$& + ¢ 2<3+20:-*-02?50,.2 * +,J2E=*6 5* 8,503J@7,3)
$ & + <3+20: 27J/+20 * 5,<3+3 ,75/K,53"5,<3+3 ,75/K,53)

[l

*Q*4<+D, 25260 2<+ 2E;3 5* <0Q-*6*6 *4 N3*+836 F/250,6P
3+3.2E;3 5% <,736 <202 D,92E;3 *7-0* 2 4275C1/+2 *2 <0Q-*6*
5+7-G0,2)

64%-2,656.0,-36*4 : * 6:3:0%6<*-A24  *7-*0

b c -/736-@7,3: 4*0.M0,3 * - ->7,3

b ¢ -,->7,3: 4*0.M0,3 * -/7J6-@7,3

b ¢ -/736-@7,3: -->7,3 * 4*0.M0,3

b ¢ 4*0.M0,3: -/736-@7,3 * -,->7,3

b c-->7,3: /736-@7,3 * 4*0.M0,3

*6-;3 .34 [-,+K2E=*6 .+G66,.26 536 *+*4*7-36: D2 K*753
0*D*0@7.,2 2 +>4<2526 5* -/7J6-@7,3: 120L4*-036 5#*0.M0,3 *
<0Q-*6*6 5* -,->7,3)

- 6 43A,4*7-36 -*.-L7,.36 $-*.-37,643&: ,4<30-27-*6  2J*7-*6
,7-*0736 435*+2530*6 52 6/<*ODC.,* -*00*6-0*: 6;3*@/+-27-*6 5*
D30E26 F/* 2-/24 72 .036-2 -*00*6-0*) /2753 3 -*.- 37,643 ?
.2/6253 <30 /42 <0*66;3 830,K37-2+ *9*0.,52 <*+3 .8 3F/* 5*
<+2.26 -*.-L7,.26: <035/K,753 531026: *+* ? 5*734,7 253

$ & *<,03J@7*6*) $&,7-*4<*0,643 DC6,.3) & A/+.27,643)
$&303)J@7*6*)  $&,7-*4<*0,643 F/C4,.3)

03J@7*6*0 3A,4*7-36 +*7-36 * <03+37J2536 73 6*7-53
830,K37-2+

- /-,+K2E;3 52 GJ/2 ? 2+A3 5* 5*12-*6 *4 1/6.2 5*
<202 /4 .376/43 42,6 02.,372+)

66,72+ 2 M7,.2 2+-*072-,A2 F/* .37-?4 2 2D,042-R .300*-2:
*7A3+A*753 2 .824252 F/*6-;3 3/ .0,6* 52 GJ/2)

$& 6 2+-*02E=*6 73 .,.+3 52 GJ/2 ,4<+,.24 7**662 0,24*7-* 2
5,4,7/,E;3 53 *6-3F/* -3-2+ 5* GJ/2 73 <+27*-2P 6*7 53 266,4: 2
GJ/2 ? .376,5*0252 /4 0*./063 *6J3-GA*+)

$& <0,7.,<2+ <031+*42 5*662 .0,6* ? 2 2-/2+ *6.2 66*K 5* GJ/2
*4 -3526 26 0*J,=*6 52 *002)

$& <*620 5* 6/2 *6.266*K: 2 GJ/2 7;3 -*4 J*0253 K3
-*76,3 3/ 5* .37D+,-36 *7-0* <2C6*6)

$& F/[*6-;3 .*7-02+52.0,6*52 GJ/2?254,7/,E; 33/*6.266*K
5% GJ/2 <3-GA*+ 4/,-26 A*K*6: .2/6252 <*+2 D2+-2 5*
627*24*7-3)

$& ,00,J2E;3 ? /42 -?.7,.2 2]J0C.3+2 F/*: *4 FI2+ F/*0 6,-/2E;3:
*A,-2 3 5*6<*05C.,3 5* GJ/2 * 7;3 J*02 ,4<2.-36 241  ,*7-2,6)

63+/E=*6

726 5*

72+,62753 .252 /4 536 .34<36-36 .,-2536 -*4360
0 2<3+20: +,7*20: 5,<3+3,75/K,53 _ 5,<3+3 ,75)K,53
O <3+20: 27J/+20: +,J2E;3 5* 8,503J@7,3)
#0 <3+20: <,024,52+: +,J2E;3 5* 8,503J@7,3)
+ o0 2<3+20: -*-02?50,.2: 5,<3+3 ,75/K,53 _ 5,<3+& AB)
O 2<3+20: +,7*20: 5,<3+3 ,75/K,53)

Il 72+6* 26 2D,042E=*6 : * 0*D*0*7-*6 236 4*-2,6: ./IN26
<36,E=*6 72 21*+2 *0,Q5,.2 *6-;3 0*<0*6*7-2526 73 *6F/*42
212,930

&  DO*Fj*7-*4*7-* /6253 *4 +>4<2526 ,7.275%6.*7-* 6: -*4
*+*A253 <37-3 5* D/6;3 * TM4*03 2-L4,.3 ,J/12+ T%)
& +CF/,53 726 .375,E=*6 241,*7-*$'e * 2-4&
120L4*-036: *4 +>4<2526 *6<*.,2,6 * *4 3537-3+3],2)
& 366/, TM4*03 2-14,3 * *6-G 72 D24C+2 % 52 21*+2
*0,Q5,.2) +J/426 5* 6/26 [-+K2E=*6 <35*4 6*0 26 6,4

*/-,+,K253 *4

F/*6-,3 6* 0*D*0* H *6.266*K 5* GJ/2 <3-GA*+ *7D0*7-252 <*+2
63.,*525* 4/75,2+)

#$ %& 1 <3,6: *7-0* 26 <0*3./<2E=*6
4/75,2,6 0*D*0*7-*6 H *6.266*K 3/ D2+-2 5iGJ/2 *6-G73 D2-3 5*
F/* 42,6 5* /4 -*OE3 52 <3</+2E;3 4/75,2+ 2,752 A A * .34
6*0A,E36 5* 627*24*7-3 ,725*F/2536) *J/753 52536 5 2

: /4 1,483 * 4,+8=*6 5* <*66326 $%#| 52

<3</+2E;3 4/75,2+& 7,3 .37-24 .34 6*0A,E36 25*F/253 6 5*
627*24*7-3 1G6,.3) ,27-* 5*66*6 52536: -*436 2 .376  -2-2E;3
5* F/* 5*K 4,+8=*6 5* <*66326 4300*4 27/2+4*7-* *4
5*300@7.,2 5* 53*7E26 ,7-*6-,72,6 -02764,-526 <2 GJ/2)
66,4: 3 -02-24*7-3 * 5,0*,3724*7-3 6*J/03 526 D*K *6
8/42726 ? /4 D2-30 1G6,.3 <202 2 7,3 .37-24,72E.3 5 36
0*./0636 8C50,.36)

- 34 0*+2E;3 H +3.2+,K2E;3 *6<2.,2+ 526 ,75M6-0,2684 *6.2+2
4/75,2+: ? .300*-3 2D,0420 F/*

b ¢ 3 2/4*7-3 536 ./6-36 5* -0276<30-* -*4 0*5/K,53 2 431,+,525*
526 ,75M6-0,26: <03A3.2753 73A2 .37.*7-02E;3 *4 <26*6
<*0,D?0,.36)

bc 73 D,72+ 53 6?./+3 . 2*7-/3/'6* 3 <03*663 5 *
5*6.37.*7-02E;3 ,75/6-0,2+ 2<3,253: *4 J0275* <20-* : 72 *A3+/E;3
536 -0276<30-*6 * 526 .34/7,.2E=*6)

b ¢ 8G /4 <03.*663 5* 5*6.37.*7-02E;3 *4 *6.2+2 J+31 2+ * *+* 6*
5G: <0*534,727-*4*7-*. 2-02A?6 52 4,J02E;3 5* ,75M6-0,26 5*
<2C6*6 <310*6 *4 5,0*E;3 236 <2C6*6 42,6 0,.36)

$%&# #% ((0+  ,/0-12).34)10

b ¢ 3 2/4*7-3 536 ./6-36 5* -0276D*0@7.,2: 23 +37J353 62./+3 :
A<*5/ FI* 83IA*66* /42 5*6.37.7-02E;3 *6<2.2+ 5 26
,75M6-0,26)

bc 726 M+-,426 52.2526: 36 73A36 <250=*6 +3.2.,37B 2<37-24
<202 3 6/01,4*7-3 5* 73A36 <Q+36 ,75/6-0,2,6 <0, %2+4*7-* N/7-3
H6 2J+34*02E=*6 3/ G0*26 ,75/6-0,2,6 -025,.,372,6)

+-*072-,A2 _ 6 ./6-36 536 4*36 5* -0276<30-* 7 ;3 -@4
,7-*0D*0,53 72 5*6.37.*7-02E;3 ,75/6-0,2+ *4 5,0*E;3 236 <2C6*6
<*0,D?0,.36: /42 A*K F/* *6-*6 2<0*6*7-24 2-02-,A36 F/*
.34<*7624 36 ./6-36 .34 -0276<30-*)

+4072- A2 _

+%072-A2 _  5%6.37.*7-02E;3 ,75/6-0,2+ 5G"6* 5 36 <2C6*6
0,.36 236 <2C6*6 <310*6)

++072-, A2 6 ./6-36 5% -0276D*0@7.,2 5.4,7/C024 3 F/*

<366,1,+,-3/ 2 5*6.37.*7-02E;3 *6<2.,2+ 526 ,75M6-26)
+*072-,A2 _ 6 ,75M6-0,26 *6-;3 D/J,753 526 G026 ,75/6-0,2,6
-025,.,372,6 *4 DITE;3: <0,7.,<2+4*7-*; 53 2+-3 .[6 -3 52 4;3"5*"
3102)

3-2+ 30,J,72+) 662 D3042E;3 A*J*-2+ 7,3 *6-G 0t6-2 23 026,4]
4+0,5,372+ $6/+& * 6/2 5*J0252E;3 ,7,.,3/"6* 736 <0,4*,036 2736
53 <*0C353 .3+37,2+)

+4072-,A2 _

+#072-,A2 _ *00253 A*4 6753 ,7-*7624*7-* 5*J0 25253
*4 DITE;3 526 2-,A,525%6 2J0C.3+26) -/2+4*7-*: %] 52 63N2 *
#] 53 4,483 72.,372,6 6;3 <035/K,536 73 *00253: *7  F/27-3
F/* %] 53 0*12783 13A,73 53 <2C6 6;3 .0,2536 <30 +G) 662
D3042E;3 A*J*-2+ ? *7.37-0252 726 0*),=*6 *7-03"*6 -* $375*
? <0%534,727-*& * [5%6-¥)

+%072-A2  _ +30%6-2 42KL7,2 -*4 63D053 4/, -2
5+J0252E;3; *6<*. 2+4*7-* *4 DJTE;3 53 5*642-24*7-3 <202
2+4,4*7-20 2 *.3734,2 425*0%02) 662 D3042E;3 A*J* 2+ ?
*7.37-0252 726 0*J,=*6 30-* $375* ? <0*534,727-*& *7-03"
*6-+ $2-3 03663& * 305*6-* $ 20278;38)

+%072-,A2 _  22-7J2 A*4 63D0*753 5*J0252E;3 * 4 D/7E;3
52 2J0,./+-/02: 52 <*/GO,2 * 52 <035/E;3 5* .20A;3  A*J*-2+)
662 D3042E;3 A*J*-2+ ? *7.37-0252 <0,7.,<2+4*7-* 73 *0-;3
305*6-,73 * 73 730-* 5* ,726 *02,6)

- 4 *7.36-26 437-2783626: <202 2 <03-*E;3 536 63+36 .37-02 2
*036;3 <+/A,2+: 6;3 .376-0/C536 <2-2420*6 2<+2,72%3 *4 ./0A2
5* 7CA*+ F/* <366,1,+,-24 2 0**7E;3 5* GJ/2 * 5* 6 *5,4*7-36)

-?2.7,.25%6.0,-2 2.,42: *4<0*J252 72 2J0,./+-/02: ?3%2&
$ & -*002.*¥24*7-3) $ & .2+2J*4) $ & .3,A202)
$ & <+27-2-,37 $ & 03-2E;3

[ -*002.24*7-3 .37-0,1/, <202 4,7,4,K20 3 <03.*663 __*036,A3) |

- -0276<30-*kkkkkkkkkkkkkkkkkk-*4 .343 /42 5* 6/26
<0,7.,<2,6 .202.-*0C6-,.26 2 J0275* D+*9,1,+,5289* 4*,3 <*04,-*

3 DG.,+ 2.*663 236 5,A*0636 +/J20*6 2-02A?6 53 -6230-* 5*
4*0.2530,26 5*65* 36 <37-36 5* 5,6-0,1/,E;3 2-? 36 5* .376/43)
*02+4*7-*. 736 <2,6*6 5* <*F/*72 *9-*76;3 -*00,-30 ,2+: *66*
4352+ 5* -0276<30-* <0*534,72)

66,72+* 2 M7,.2 3<E;3 F/* .37-?4 3 4*,35* -0276<3  0-* F/*
.34<+*-2 .300*-24*7-* 2 +2./72 53 -*9-3 2,,42)

Il *7-0* 26 <03N*E=*6 .20-3J0GD,.26 42,6 .378*.,526 *6-;3 2 5*
*0.2-30 * 2 5% **06) 310* *6626 <O3N*E=*6: 272+ 6* 26
2D,042-,A26 212,930

| 27-3 2 <03N*E;3 5* *0.2-30 F/27-3 2 <03N*E;3 5% **06
D3024 .0,2526 73 62.+3 * O*D+**4 2 8*J*437,2 * [03<?,2
6310* 3 0*6-3 53 4/753)

| <O3N*E;3 5% *0.2-30 -*4 2 A27-2J*4 5% .376*
D30426 536 .37-,7*7-*6)

| <O3N*E;3 5% *0.2-30 * 2 <O3N*E;3 5* **06  6;3 <O3N*E=*6
2K4/-2,6 * 2664 6753 ,7-*0%6624 50%24*7* 23 6
J*3<3+C-,.36)
Il <O03N*E;3 5 **06 -*4 2 A27-20*4 5% <0*6*0A 20 26
5,476=*6 0*+2-,A26 536 .37-,7*7-*6)
66,72+* 2 3<E;3 F/* .37-24 -3526 26 2D,042-,A26 .3 00*-260
[$&* $& *1 $& *1 $& *  $& *

]

| *0.2-300 27-?4 26 D30426

0A20 26

**060 27 -7426 G0*26 |

bc *003A,G0,3 bc +/A2+ bc 20C-,43
bc 20*3 bc 353A,G0,3 Il -21%+2 212,93 2<0%6*7-2 52536 6310* -0@6 5,D*0*B AL36)
w 72+,6*"36)
-0276<30-* 0353A,G0,3 ? 30276<30-D*,-3 <306-02526 0353A,26 20-,52 8*J252 *4<3 5* AL3
0/26: 0*<0*6*7-2753 2 42,30 <20-* 53 -0276<30-* -*00*6-08*A,53 2 30G0,3 +3.2+ 30G0,3 +3.2+
6/2 D+*9,1,+,525* *4 2-,7J,0 36 42,6 A20,2536 +/J%) *6-2.2"6* ;32/+3%$ &0 '8 30-3*+83% &0 9 % 83026
736 <2C6*6 6/15*6*7A3+A,536: 5*A,53 23 ,7-*0*66* 5@ *4<0*626 272/16 $ &0 8 *072753 5* 83026

2/-3431,+C6-,.26 * 526 .34<278,26 <*-03+CD*026) B,/-,+K253 73
<2C6 ? 0*6<376GA*+ <30 R] 53 43A,4*7-3 5* <2662J*,036 * R |
53 -0276<30-* 5* 4*0.2530,26)

303782% &0\

24<,726$ &0 K ,3 5% A27*,03 $"&0 8302

8

*6+3.24*7-3 5* 20J2 6*J/753 3 -,<3 5* 0276<30-*$  ]&

'&(& $ & &$ & (¢S &
M66,2 % # #
+*42782 ‘#
N2<;3 # %
027E2 " T
026,+ T %

- 6 534C7,36 A*J*-2,6 <0*6*7-*6 73 026,+: *4 J*02+ : 63D0*024:
23 +37J3 53 -*4<3: D30-* 2E;3 27-0Q<,.2 *: 83N* *45,2: 3./<24
/42 G0*2 1*4 0*5/K,52 *4 0*+2E;3 H 30,J,72+) 4 5*%66 *6
534C7,36: 0*6-0,-3 23 026,+ 4*0,5372+: -*A* /4 2*+*0253
5*642-24*7-3 72 <0,4*,02 4*-25* 53 62./+3 5*A53 1 -2417?4:

H <03./02 5* 6/2 425*,02 736 4*0.2536 ,7-*073 **9- *073) 6-,42"
6* F/* 2-/2+4*7-* -*782 6310253 4*736 5* '] 5* 6/2 .31*0-/02
-3-2+ 30,J,72+) 66,72+* 2 M7,.2 2+-*072-,A2 F/*®6€*7-2 3 534C7,3
A*J*-2+ 2 F/* 6* 0*D*0* 3 -*9-3 2.,42)

bc 2-2 -+>7-.2 bc 2-25* 02/.G0,2
bc +30*6-2 42KL7,.2

bc *00253
bc 22-7J2

+*072-,A2 _  +30%6-2 -+>7-.2 D3, ,7-*7624*7 -* 5*3J0252
F/* 6* *6-,42 -*782 6310253 4*736 5* '] 52 6/2 .31* 0-/02

376,5*02753 36 5,0%0%7-*6 DI636 830G0,36 53 2C6.6B,72+* 2

2+-+072- A2 FI* 2<0*6*7-2 .300%-24*7-* 36 830G0,3®: \ * KO

$&90 T8P\O 8PKO 8 $&90 8PO 8PKO 8

$&90 8P\O 8PKO 8 $&90 8P\O8BPKO 8

$&90 8P\O 8PKO 8

]

F/*6-3 # 6* 0"D*0* 236 D/636 830G0,36 73 026,49
6 D/636 830G0,36 6;3 5*.300*7-*6 52 D3042 52 *002 6/<*0DC.,*
F/26* *6D?0,.2: .34 #R e 5* +37J,-/5% 42,6 3 43A,4 *7-3 5*
03-2E;3 52 *002: .34 5/02E;3 5* % 83026: F/* <03A 3.2 83026
5,D*07-*6 5* <2662J*4 53 3+ <*+2 6/<*0DC.* -*006-0¢) 252
D/63 830G0,3 .300*6<375* 2 /42 D2,92 .34 830G0,3 €%0,3)
*662 D3042; .37A*7.,373/"6* /4 6,6-*42 5* 83026 <20 2 3
<427%2: 5A5,753 2 .,0/7D*0@7.,2 52 *002 $#R e€+26 %
83026 53 5,2: 31-*753"6* % D2,926 5* 'e 5% +37J,45* .252:
F/* 0%<0*6*7-2 /4 D/63 830G0,3 $*6<2E3 5*+4,-253 B0
4¥0,5,2736: *4 F/* 2 *002 43A*'6* *4 8302&) 343 3
6*7-,53 5* 03-2E;3 52 *002 3.300* 5* 3*6-* <202 +*6-* 3
8+4,6D70,3 $*6-*& 2 <20-,0 53 *0,5,273 5* 0**7(,.8 *6-G
6+4<0* 42,6 25,27-253 F/* 3 8*4,6D?0,3 + $*6-&)
/27-3 236 D/636 830G0,36 53 026,+: 5* 2.3053 .34 2 *, |
JRR:5% % % : 2 F/27-,525* 5* D/636 830G0, 36 73 026+
& &(, % ( ( #&H# &S &# O HEH 18D &#
-3536 2-0262536 *4 0*+2E;3 23 4*0,5,273 5* 0%*7(,. 8:<3,6 3

$%&H #% (O *10,-,12).34)10




026,+ *6-G +3.2+,K253 2 3*6-* 5*6-* 4*0,5,273)

12 - &, #& 1 3+ .34<0**75* 26 ,+826 3.*>7,.26 $ 8302

2 42,6 F/*2 8302 3D,.,2+ 53 026,+&P

1 4.(&,#8& 13+ $8302 3D,.,2+ 53 026,+& *J,=*6 /+:
/5*6-*. 305*6-*P 3 *6-253 5* 3,G6 * ,6-0,-3 *5*0 2+:
+3.2+,K2536 73 *7-03 *6-*P 3.27-,76: 42<G * 20G :
+3.2+,K2536 73 30-*)
1 % &,#& 13+
026,+&) *J,;3 30-*O 375L7,2: 302,42: 42K3726 * .
0*J,;3 *7-03 *6-*O 2-3 03663 53 /+: 2-3 03663 )

$ 8302 2 4*736 F/* 2 8302 3D,.,2+ 53
o*P 72

)4.  6D/636830G0,36 73 026,+)
)& O ++9 *4, 8%,

<20-,0 5*6626 ,7D3042E=*6: <35*"6* 0*63+A*0 2 FB-;3)
L 30-3 1*+83 § & *6-G +3.2+,K253 73 D/63 830G0,3 8
*4 0*+2E;3 H .525* 5* ;3 2/+3$ &) 21*753 F/* 3AL3 62,
26 '85* ;3 2/+3 §068 5* 30-3 1*+838 * +*A2 %8 <202 .8-J20
2 30-3 1*+83: 3 830G0,3 5* .8*J252 72 .,525% +3.2+ _ 30-3
1*+83 _6*0G 26 8)
L ( O 272/6 $ & *6-G +3.2+,K252 73 D/63 830G0,3 "8 #
0%+2E;3 2 *072753 5* 303782 $ &) 21*753 F/*3AL 362,26
8 5* 272/6 $ 8 5* *072753 303782& * +*A2 8 <2 02
8%J20 2 *072753 5* 303782: 3 830G0,3 5* .8+J252 * 4
*072753 5* 303782 6*0G 26 8)
L ( 24<,726 $ & * 3 5% "27%03 $7& *6-3
+3.2+,K2536 73 4*643 D/63 830G0,3) 66,4: 6* 2 5/02;3 53 AL3

? 5% 8:-*753 3 2A,;3 .8*J253 26 873 ,3 5* "27* ,03: 3AL3
62, 5% 24<,726 26 8)
. 42662 5* 20 F/* <03A3.2 .8/A26 72 42KL7,2 $6/2 GO0*2 5*

30,J*4& 5/027-* -353 3 273 *: 73 A*0;3: *6-*75* 6%/  534C7,3 <202
3/-026 0*J,=*6: <03A3.2753 .8/A26 * *+*A2E;3 5* -*4 <*02-/02 ? 2
42662

bc F/2-30,2+ 2-+>7-,.2 $4 2&) bc F/2-30,2+ .37-,7*7-2+ $4 .&)
bc 03<,.2+ 2-+>7-,..2 $4 2&) b c 03<,.2+.37-,7*7-2+ $4 .&)

bc 3+202-+>7-,.2 $4 28)

+*072-A2 _ FI7** M4,52) 0,J,7G0,2 53 —+ >7-,3 30-*
$<0Q9,43 H +82 5* E30*6&) -/2 726 0*J,=*6 +,-37%26 53 30-*
* 53 305*6-*; <0,7.,<2+4*7-* 73 A*0;3 * 72 <0,42A* 02: 6*753
-24174 D304253026 536 A*7-36 2+C6,36 5+ 7305%6-*)
+4072-A2 _

+%072-,A2 _ 0,J,72'6* 73 %273 —+>7-.3* 2/ 272 D2,92
+,-30>7*2 53 305*6-* 23 /+ 53 <2C6) [*7-* * M4,52  <03A3.2
.8/A26 D037-2,6 2 <20-,0 53 6% *7.37-03 .34 2 266 2 3+20
—+>7-,.2 % 8JA26 5* 0*+*A3 2 <20-,0 53 .83F/* .34 2 *002 53
20) 24174 ? D30425302 536 A*7-36 2+C6,36 5* 6/5+6 -*)
++072-,A2 _ 0,1,7252 72 *<0*66;3 53 82.3) F/* 7%
6*.2 * 2-/2 126,.24*7-* *4 6/2 GO*2 5* 30,J*4: .2/6 2753
+37J36 <*0C3536 F/*7-*6 * 6*.36 73 6/+ 52 0*J,;3 *7 -03"3*6-*
* 73,7-%0,30 526 0*J,=*6 |+ * /5*6-*)

I 0GD.3 212,93 2<0*6*7-2 -0@6 5,D*0*7-*6 534CB,3
430D3.+,4G-,.36 $: * & 7/42 5,6-0,1/,E;3 J*3J02D ,.24*7-*
375,.,37252 <30 53,6 *+*4*7-36 +,4G-,.360 -*4<*02-/02 *
14,525%)

376502753 2 5,6-0,1/,E;3 J*3J0GD,2 536 534C7,36
430D3.+,4G-,.36 2<0*6*7-2536 73 JOGD,.3 6/26 0*6<*A26
.202.-*0C6-,.26: <35*"6* 2D,0420 F/* 3 534C7,3
$& mn $-/7502& ? D304253 <30 <*F/*736 201/6-36 3024C7*26
$4/6J36 * + F/*76&)
$ & mn $D+30*6-2 5* .37CD*026& ? 420.253 <*+20BI*7,2 5* 6/2
D3042E;3 A*J*-2+)
$& mn $5%6%0-3& ? .202.-*0,K253 <*+2 <310*K2 5* B/D2/72 *
D+302)
$& mn $-2,J2& ? /42 D3042E;3 A*J*-2+ 5*762 * -C2 526 0*J,=*6
<3+20%6)
$& mn $D+30%6-2 -03<,.2+& ? .202.-*0C6-,.3 5:=86J1.34 2+-36
C75,.%6 <+/A,342-0,.36)
56 7
41302 6*N2 2 M7,.2 2+-*072-,A2 <+2/6CA*+ DO*7-* 54626
3<E=*6: 8G /42 <366,1,+525% 5* 27/+2E;3 72 F/*6-;3 <30F/*
7:3 8G D3042E;3 5* <*F/*736 201/6-36 72 -/7502) *N 2436
142 *9<+,.2E;3 6310* 2 .202.-*0,K2E;3 52F/*+2 A*J* 2E;30
0 A*J*-2E;3 <0%534,727-* ? .34<36-2 5* +CF/*76: 4/  6J36:
*0A26 * 201/6-36 12,936: 5*A,53 H6 .375,E=*6 .+,4G:26 F/*
A<*5*4 F[* 26 <+27-26 .0*6E24 *4 2+-/02) 6 <+27-2 6 .34
02CK*6 +37J26 7;3 <35*4 6% S5*6*7A3+A*0 <3,6 3 6/1633
<*0427** J*+253: <*+3 F/* 7;3 8G GOA30*6) 30 3/-0 3 +253:
1343 26 -*4<*02-/026 6;3 4/,-3 12,926: 2 42-20,2 30 J>7,.2
5% 34<=H"6* 4],-3 +¥7-24%7-* * 3 0%6.,4*7-3 52 A*] *2E;3?
+47-3) 42 252<-2E;3 F/* 26 <+27-26 5%6-26 0%J,=*6
5*6*7A3+A*024 ? 3 .0%6.,4*7-3 *4 42.,E36: 3 F/* 26  2N/52 2
*A,-20 3 20 DO,3) /-02 252<-2E;3 ? F/* *+26 .0*6.*4 N/7-3 23
63+3: 3 F/* 26 <03-*J* 536 A*7-36 D30-*6) 6 D3+826;3
<*F[*726: 0*-*753 2 /4,525* .34 42,30 D2.,+,525%)  <*620 526
.375,E=*6 ,7Q6<,-26: *9,6-* /42 J0275% A20,*525* 5% <+27-26
F/* A,A*4 72 [7502 p0-,.20)
37-*0 ,7-*07*- * +,A03 0 037-*,026 52 +312+,K2EB

Il <2 26 2D,042-,A26 212,93 0*+2.,372526 23 12+27E3*0J?-,.3
4/75,2+)

_ *7-0% -3526 26 D37-*6 5+ *7+0J,2: 3 <*-0Q+*3 ? 3 0*./063 42,6
I-+,K253 4/75,2+4+7-*)

_ *9*4<+3 53 F/* 2.37-** 73 026,+: 26 8,50+ 72-0,.26 6;3
+20J24*7-* *4<0*)2526 73 0*6-3 53 4/753: <035/K,753 4*-25*
52 ¥7+0J,2 4/75,2+)

_ *D,,@7.,2 536 73A36 02436 ,75/6-0,2,6 -*4 0*5/K,53 3
.376/43 -3-2+ 5* *7*0J,2 *4 -3536 36 <2C6*6 53 4/75  3)
I_ 872*36 6336 42,30*6 <035/-30*6 4/75

_ 2,6 5*
20A;3)

$%&#H #% (O *10,-,12).34)10

66,72+* 2 M7,.2 2+-*072-,A2 *4 F/* -3526 26 2D,042,A26 6;3
.300*-260
$8& * )

$& * ) $& * $& *) $&: *1

F/*6-,3 # 6* 0*D*0* 2 <035/E;3 * .376/43 5* D37- *6 5%
*7*0J,2 73 4/753)

0*6<376GA*+ <30 %] 52 *7*0J,2 <035/K,52 73 4/753: .34

*6-,42-,A2 5% 2/4*7-3 5% 376/43 27/2+ 5* :#] 736 <0Q9,436
2736)

" 66%0-A2 O ,7.300%-2: <3,6: 26 8,50*+7-0,.2B37-* 5* *7%0J,2

0*73AGA*+: 6;3 0*6<376GA* 6 73 4/753 <30 2<039,42527-* ]

52 *7+0J,2 <035/K,52) 3 026,+ *662 0*2+,525% ? 5,B0*7-* <*+3

D2-3 53 <2C6 .37.#7-020 *7-0* | * R]53 A3+/4*-  3-2+ 5* GJ/2

53.% 53 <+27+-2)

)& O 037-*02652 +312+,K2E;3) /.2 20,73* 203 ) %)
" 66%0-,A2 O ,7.300%2: <3,6: 6*1/753 0*+2-Q®352 : 2-?

3 4/753 ,0G .376/4,0 '] 42,6 *7*0J,2: 6*753 2 P6,2 * 2
420,22 53 [+ 26 0%),=*6 53 <+27*-2 F/* 2<0%6*7-20 :3 3 42,30

2/4*7-3 5* .376/43: 0*6/+-253 53 .0*6.,4*7-3 ,75/6- 0,2+ 5*6626|
0*J,=*6: *4 -3073 5* %] 27/2+)
' 66*0-,A2 !0 .300*-2: <3,6: 2 8,72 * 36 : 4< 30-27-*6

<2C6*6 ,75/6-0,2,6: 2<0*6*7-24 3 .20A;3 .343 /42 4 <30-27-*

' 66*0-,A2 O .300*-2: <3,6: 3 <*-0Q+*3: 0*./0637)3 * DQG66,+ [?

42-0,K *7*0J?-,.2 5* 6/2 <035/E;3)

2<0*6*7-24 2+-26 -2926 5* 430-2+,525*)

+-*072-,A2 _ <*620 5* 2+J/76 <2C6*6 */03<*/6 2<0 *6*7-20*4
2+-26 -2926 5* 430-2+525* 2 *9<*.-2-,A2 5* AB2 @ A*4
2/4*7-2753)

+-*072-,A2 _ 6 -2926 5* D*./75525* *6-;3 -3 12,926 72
42,30,2 536 <2C6*6 */03<*/6: F/* 2+J/76 *6-,3 ,7.*7 -,A2753 3
2/4*7-3 53 7TM4*03 5* D,+836) .263 52 6<2782: 375 *.262,6
0**1*4q ' : .263J*0*4 /4 D,+83)

+-*072-,A2 _ 6-2926 5* 430-2+,525* ,7D27-,+ 72/03<2 6;3 26
42,6 12,926 53 4/753)

Il 63.%525% .3+37,2+: 72 420,.2 *6<2783+2: *02 3 0J27,K252
34 126% 72 *9<+302E;3 *6-21*+*.52 <3 4*0.27-+, 643
4%.03<3+,-273n 8! : T&)

*662 63.,*525*: 36 M.82<*-37+6n *024

$ & *6<278Q,6 52 4*-0Q<3+* F/* 3./<2A24 2+-36 <36-36 4,+,-20%6 *
.A6)

$ & 5%6.*75%7-*6 5* <2,6 * 4;*6 *6<278Q,6 726.,536 72 420,.2:
Fi* <366/C24 J0275*6 <03<0,*525*6 3/ *6-21*+*.4*7- 36
34*0.,2,6)

$ & D,+836 5* *6<278Q,6 .34 ,75CI*726 FI* 5*6*4<*78 2A24: *4
J*02+: 26 DITE=*6 5* .2<2-2K*6: 20-*6;36 3/ 254,7,6 -02530*6)

$& *6.02A36 7*J036: 7/4*0,.24*7-* 76,07,D,.27-*6: *9.*-3 726
7-,+826)

$&72-,A36 52 4?0,.253 /+:6/14*-536 H4,-2*  H*7.34,*752)

*7-03 52 <3+C-,.2 4°0.27-+6-2 *6<2783+2: 2 254,7-02E;3
3+37,2+ 6* D2K,2 <30 *6<278Q,6) *]C-,436: D,4B362,6 * 4;*6
*6<278Q,6 726.536 72 6<2782: .24252 82<*37*6 3/
<*7,76/+20*6)

- * 2 2-*7-24*7-* 36 ,-*76 212,93)

—.0,6% 4302+ 52 JO*N2 2-Q+,.2)

_ 5*6*7A3+A,4*7-3 536 6-2536 2.,372,6)

_ .37D+,-3 63.,2+ *7-0* 2 1/0J/*6,2 * 2 0*+,J,3 <03-*6-27-*)

! _<03J0*663 53 .2<,-2+,643 .34*0.,2+)
! _6/0J,4*7-3 53 8/427,643)

66,72+* 2 M7,.2 2+-*072-,A2 *4 F/* -3536 36 ,-*76 +,6-24 .2/626
52 *D3042 03-*6-27-*)
$&: * ) $& 1 * 1) $& :1%)
$& @ *1) $&: * )

Il 16*0A* 3 JOGD,.3 212,93: F/* 436-02 2 4?52 5 5 25* 52
<3</+2E;3%/03<?,22 <20-,05* .34 <03N*E;32- ? O

,7D3042E;3 *9<0*662 73 JOGD,.3 ? 0*6/+-253 52 .341,72E;3 526
6+/,7-6 .202.-*0C6-,.26 5*43J0GD,.26 52F/*+* .37- ,7*7-*O
b ¢ 12,926 -2926 5* 72-2+,525* * *+*A252 *9<* -2- A2 5* A 52)
b C 2+-26 -2926 5% 72-2+,525* * 2+-26 -2926 5* 430+,525%)
b ¢ *+*A2E;3 526 -2926 5* 430-2+,525* * 0*5/E;3 52 * 9<*.-2-, A2
5% A,52)
b ¢ 2+-26 -2926 5* D*./75,525* * 2+-26 -2926 5* 72-2+ 525%)
bc 2+-26 -2926 5* 430-2+,525% ,7D27-+ * *+*A259<* -2- A2 5*
A52)

+*072-A2 _ )

+*072-A2 _ 6 -2026 5* 72-2+,525* 6;3 12,926 7 36 <2C6*6
*|03<HB: *6<+ 2+4¥T+ 72 [03<2 .5*7-2+) +J/76 <2C6*6
*/03<*/6: .343 ,72420.2: +*42782: *,73 7,53 * 30- 132+

F/*6-;3 -02-2 6310* 3 43A,4*7-3 526 0*D30426 0*+,J,3626 53
,7C.,3 52 ,525* 435*072) 72+,6*436 .252 ,-*40

D,042-,A2 _ 300*3: 0*D*0*'6* H A*752 5* ,75/+)@.,26:
6,437,2 $.34<02 3/ A*752 5* /4 1*4 62J0253&: ,7-034 66,3 *4
F/*6-=*6 <3+C-,.26: *7-0* 3/-036 D2-30*6)

D,042-,A2 _ 300*3: 0*D*0*"6* 23 .83F/* 536 <35 *0*6 53 0*,
2163+/-,6-2.34 2 JO*N2 2-Q+,.2 _.343 3 3.300,53 72 7J+2-*002
.34 *70,F/*! :30,3,72753 2 JO*N2 7J+,.272)

D,042-,A2 _ 00253: 7,3 83/A* /4 .37D+,-3 *7-0 * 2 1/0J/*6,2
* 2 0*+,],;3 <03-*6-27-* * 6,4 52F/*+2 .24252 63.2 + .34 2
JO*N2  2-Q+,.2 _ F/* 7.3 +%,-42A2 6/26 2-A525*6
*37L4,.26)

D,042-,A2 ! _ 300*-3: <30F/* -2+ <03J0*663 53 .2<,-2+,643
.34*0.,2+ *6-G 0*+2.,37253 .34 2 26.*76,3 52 1/0J/*  6,2) *6-2
D3042: *6-* JO/<3 *6-2A2 5*42752753 /42 0*+J,:3 F/ *
2<3,266* 6*/6 3DC.,36 $<2<*+ <0**7.8,53 <*+3 2+A 643&)
D,042-,A2 | _ 00253: 6/0J,4*7-3 53 8/427,643 .34 2 6/2
<03<36-2 5* A2+30,K2E;3 53 834*4 7,3 -*4 0*+2E;3 5,0*-2 .34
26 .2/626 526 0*D30426 0*+,J,3626)

- 63.,*525* D*/52+ <35* 6*0 .202.-*0,K252 .343 /42
63.,*525*

$ & 5* .26-26: .34 J0/<36 0,J,524*7-* 6*<202536: 6* 4 7*78/42
431,+,525* 63.,2+)

$ & *6-24*7-2+: .34 J0/<36 63.,2,6 1*4 5*D,7,536: . 343 3 .+*03: 2
7310*K2 * 36 *6.02A36)

$%&# #% (O +-+10,-12).34)10




$& 5* +266%6: .34 0%+2- A2 431,+525* 63,2+ * 2 .3%0,6-@7.,2
*7-0% J0275*6 <03<0,*-G0,36 5* -*002 * <*F/*736 <03/-30*6)

$ & *6-24*7-2+: .34 J0/<36 63.,2,6 1*4 5+D,7,536: .3 43 3 .+*03 *

2 7310*K2: * 36 .24<37*6*6: *4 0*J 4* 5* 6*0A5;3:  <0*636 H
-002)

$& .34/76-2 <0,4-A2: 5% 20G-*0 -*3.0G-.3: .34 3 .+*03
*9*0,*753 <35*0 0*+,J,363 * <3+C-,.3)

$ & 26 J/0026 F/* 2.37-*.,24 7*6-* 434*7-3 72 03< 2: FI
*7DO2F/*.,24 3 J3A*073 <30-/J/@6)

$ & 3 5%,5,53 2<3,3 24*0,.273 2 *6-*6 43A,4*7-36;  *4 20426 *
5,78*,03: 2<Q6 3 -204,73 52 J/*002 5* 75*<*75@7.,2536 6-2536
7,536)

6-*6 43A,4*7-36 2<20*.*024 *4 5*.300@7.,2 52 0*<0* 66,3 23
.0*6.,4*7-3 * 5*6*7A3+A,4*7-3 53 026,+.3+L7,2 <30 30-/1J2+)

6-24*7-2+. .34 J0/<36 63.,2,6 1*4 5*D,7,536; .343 3 +*03 * 2
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